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Putting you in touch with
yourself and improving family
relationships are just two of the
rewards of Tracing Your Own
Roots. The microcomputer is a
perfect companion in the search
for ancestors. Stan W Merrill
introduces some simple ways to
compile your genealogy, and
provides a BASIC program to
involve your computer in the
quest. Page 22

Since your computer is using
precious (and often high priced)
electricity, it seems only right
that it should help analyze your
electric bill. Karen S Wolfe has
developed a program called
Power, and tells us how Power
Helps Analyze Electric Bills.

Page 48

There are a variety of output
devices which could be added
to your computer system. One

About the Cover

This month's cover theme
is provided by an article on
using one's personal com-
puter for personal genealogy
tasks, “Genealogy” by Tina
Mion. Taking off on this
theme, autumn colors, and
the day of the great pumpkin
at the end of October, artist
Tina Mion has created an
autumnal tree with some
ghostly leaves reflecting a
history of science and
technology.

such device is an LED display.
Steve Ciarcia discusses several
methods of interfacing an LED
display to a computer, and
culminates his discussion with a
Self-Refreshing LED Graphics
Display. Page 58

Disks provide much more
convenient storage than tape.
When write errors occur,
however, they can also be much
more catastrophic. Alfred S
Baker provides a brief descrip-
tion of the two main data file
organizations used on floppy
disks, and also describes a
major problem that can occur
when using one of them. Don't
give up hope. A program is
provided which will aid you
when Picking Up the Pieces.

Page 76

At some time almost every
programmer has wanted to
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they are IBM compatible mean
fully compatible.
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within the grasp of personal
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Gargagliano and Kathryn Fons
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Radio Shack TRS-80 in The
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Drive a Speech Synthesizer.
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Bus With the Intel 8255.
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Computer, Fred R Ruckdeschel
describes a simplified method
for obtaining a reasonably

accurate equation as a “best fit”
to a collection of data points.
Page 150

When working with time-
critical or memory-critical pro-
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are often employed. James
Lewis discusses some of these in
his article on Low-level Pro-
gram Optimization: Some Illu-
strative Cases.

Page 168

What is the “Conservation of
Agony1” It is one of the rules of
personal computing proposed
by Dr T G Lewis in his thought
provoking article, Some Laws
of Personal Computing. Read it
and find out why Dr Lewis sug-
gests that “software should be
shared, but hardware should be
replicated.”

Page 186

Loring C White describes a
real-time Space Game which re-
quires you to maneuver a ship
within gun sights and then
destroy the enemy.
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Hashing is a common method
of handling lists, widely used in
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tion for the 6800 micropro-
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Editorisl

Designing the Logic

of the System —

Processor Board Design,

Part 2: Will the Parts Fit on the Board?

by Carl Helmers

This month'’s editorial is the latest in a series begun last July describing a new
homebrew 6809 personal computer system. The general backplane design was
presented last month. This month we describe the processor board. Its ideal
features would include:

® 6809 processor (40 pins) and buffers for external signals.

® 4 K bytes of 2708 read-only memory for systems software.

® Interrupt flags for lines 10 through 17 and peripheral interface adapter
(PIA) port with its interrupt request (IRQ) output tied to the fast inter-
rupt request (FIRQ) input of the processor.

® If it fits, logic for a primary serial terminal port and connector.

In order to find out whether this is a reasonable allocation of function for
the 4.5 by 9.0 inch area of 1 card in the system, we must systematically
estimate the parts required for each of these segments of the logic. The series of
photographs 1a through 1d show how integrated circuit sockets are used as
markers in the layout of the board space requirements. Each socket has a
sticky paper label attached which is marked with its assigned number. Place-
ment of the socket on an unused prototyping board can be done to help plan
the layout.

Processor Logic Requirements

The processor alone occupies a 40-pin socket, which we will call IC1 since it
is the most important part of the whole computer. In addition, the discrete
components of the clock crystal’s parallel-resonant circuit will conservatively
require the space equivalent of 1 24-pin socket. The buffers required for the
data bus are a pair of DM8833 tristate, bidirectional bus buffers. These are
labeled IC2 and IC3. Three SN74367 tristate drivers provide the buffering for
the 16 address lines. Two sections of 1 of the address buffer chips remain un-
used. These circuits are labeled IC4 through IC6. Another SN74367, which
will be labeled IC7, is required so that 3 of its 6 buffer sections can be used for
the ENABLE, QENABLE, and RW signals of the backplane. These 7 socket
positions plus the 1 24-pin dummy for the clock crystal and related discretes
are shown in position for layout purposes in photo 1a.

In order to provide a uniform connection to the backplane bus, every major
segment of the system will be isolated by a set of bus buffers, such as the
DM8833 parts which are included in the processor section. For the remainder
of the logic on the processor board which will interface to the data bus, a pair
of DM8833 parts labeled IC8 and IC9 will suffice to define a local bus exten-
sion. This local bus extension will service the 2708 read-only memory, the
peripheral interface adapter used for interrupt logic, and the asynchronous
communications interface adapter (ACIA) used for the primary terminal of the
system.
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Photo 1: By using a prototyping board as a matrix, it is easy to mark wire-wrap sockets with logical identification numbers and use
them as markers in creating a layout of parts for the board. This series of photographs documents the discussion of the main parts of

the central processor card of the new 6809 homebrew system,

{(a) The first segment of the layout is the processor itself and its crystal timing standard, data bus extension buffers, and address

buffers.

{(b) The second segment of the layout adds 4 read-only memory circuits and 2 socket positions needed to decode and select the indi-

vidual 1024 byte segments (10, 11, 12 and 13).

(c) The third segment of the layout process adds a peripheral port (16) and logic associated with 8 interrupt flags. Miscellaneous
logic at this stage includes decoding of the address of the parallel port.
(d) Finally, the logic of the central processor card is completed with the addition of a communications adapter, 25, and associated

decoding and buffer circuits.

The next logic item to consider is the read-only
memory bank. Four 2708 parts will be used to store up to
4 K (4096) bytes total. This memory bank will contain the
resident systems software of the machine, including the
fixed handlers for the 3 different classes of interrupts, the
power on reset routines, etc. We will thus require 4
24-pin sockets for these integrated circuits, 1C10, 1C11,
IC12 and IC13. In addition to the requirements of the
read-only memory parts, we also require logic to decode
the high-order 6 bits of an address and the read signal.
The read-only memory bank must overlap addresses
FFFO to FFFF in order to provide the vector addresses for
interrupts. Thus decoding logic should be provided to
place this 4 K segment of memory at the upper end of the
memory address space of the 6809, locations FOOO to
FFFF. Decoding the high-order 4 bits of addressing can be
done with one half of a 7420 integrated circuit, IC14. The
active-low output of this 7420, along with the RW signal
and the next 2 address bits (A11 and A10) can then be
decoded by a single 7442 integrated circuit, IC15, to pro-
duce a 1 of 4 selection for the active-low chip select lines
of the 2708 read-only memory parts. Photo 1b shows the
tentative layout of the board with the addition of the
read-only memory parts and the local bus extension buf-
fers.

The handling of interrupts in this processor will be pro-
vided by use of a single 6821 peripheral interface adapter
which will be used to read a bank of 8 set-reset flip-flops
found in a pair of SN74279 integrated circuits. The 6821
called IC16 will require address decoding for its location
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in memory address space. This leads to the problem of
allocating address space within the whole system, for the
parts needed to decode an address differ depending upon
what address is chosen.

So far, the only address commitment we have made is
the placement of the read-only memory segment at ad-
dresses FOOO to FFFF so that it overlaps the hardware
requirements of interrupt vectors at FFFO to FFFF. Let us
build an address space allocation which takes into ac-
count some of the future expansion possibilities:

E000-- > FFFF read-only memory (upper 4 K imple-
mented initially).

D000-- > DFFF 1/0 (input/output) and peripheral ad-
dresses (sparsely populated).

0000--> CFFF 52 K main memory space (lower 16 K
implemented initially).

The decision to allocate 8 K bytes for read-only
memory space is a conservative one which allows for the
addition of up to 4 more 2708 sockets on another board.
The 4096 byte address space reserved for [/O will be
more than adequate. The balance of the 64 K address
space is left to the main memory.

Within the /0O address space of D000 to DFFF, let us
arbitrarily decide that all parallel 1/0O will be via peri-
pheral interface adapters, and that these parts will be
located at address DOOO and continuing through DOFF.
Since each 6821 requires 4 address locations for its inter-
face, this gives a maximum of 64 such parallel ports in the
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system. At the same time, thinking ahead, let us allocate
6850 asynchronous communications adapters to address
locations D100 through D1FF. This reserves 128 logical
slots for potential 6850 parts — again far in excess of
what will actually be implemented. The main reason for
making these allocations start at even hexadecimal digit
boundaries (DO and D1 in the high-order) is to simplify
interpretation of machine code and references to ad-
dresses in the hand-assembled systems software to be
created later. We could just as easily have compressed the
allocations into a contiguous segment of address space
without holes.

After this detour into address space allocation, we can
return to the problem of estimating the parts needed to
decode the 6821 peripheral interface adpater used for the
interrupt flag input. First, we note that the decoding of
the DOxx and D1xx addresses for the 2 peripherals on this
board will share common logic for 7 bits of high-order
information. These 7 bits include 3 which must be logical
1 and 4 which must be logical 0. Two 8-input 7430
NAND gates, IC17 and IC18, will be used to form the
high-order decoding logic, with 1 7404 hex-inverter
package (IC19) used to invert the 4 bits which must be
logical 0. An additional 7404 section will be required for
the DO decode to invert bit line A8. The outputs of the 2
7430 parts are active-low selections of high-order ad-
dresses DOxx and D1xx.

Returning to the 6821 part, IC16, let us allocate its
detail addresses as D000 to D003. The 2 register select
inputs of the circuit will get connected to the low-order

the
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address lines, A0 and A1. We need to verify that all bits,
A7 through A2, are 0 when these addresses are selected:
to do this, logic of another 7404 inverter IC20 and a 7430
8-input NAND gate IC21 is required. The final result is
the definition of 1 chip select input to the 6821 from the
high-order address selection of DO and a second chip
select input from the low-order address selection from
1C21.

With its addresses decoded, the 6821 now talks to the
bus extension of the system, but we have one more item
to consider: the 74279 interrupt flag chips and pull-up
resistors. We will assign the numbers 1C22 and IC23 to
the flag registers, and assign the number 1C24 to a 16-pin
socket which will be used to hold 8 resistors which tie the
8 interrupt lines (I0-17) up to +5 V when no input is pre-
sent. Photo 1c shows a layout of the board after all the
sockets connected with the interrupt peripheral interface
adapter have been added, IC16 through 1C24.

The one remaining device to consider is the addition of
a 6850 asynchronous communications interface adapter
which we will call IC25. This will be the terminal port
through which initialization information will be sent in
an American Standard Code for Information Interchange
(ASCII) encoded form from the primary computer and
mass storage device of the multiple processor system. In
separate tests of the 6809 system, this port can be driven
by a terminal, since the initialization sequences will use
standard ASCII characters as opposed to a more compact
binary form.

The address decoding for this port was begun in earlier
considerations. We have a line decoding the D1 address
of serial ports in the high-order, an output of IC18. With
an asynchronous communications interface adapter, we
have to decode 7 out of 8 low-order bits in order to assign
the necessary 2 addresses. Using addresses D100 and
D101 for this port, we need a single 7430 8-input NAND
gate IC26 for the low-order selection. The inverted states
of address bits A2 through A7 are shared with the
decoding of the 6821 part discussed earlier, and inversion
of the A1 bit can use a spare section from either the 7420
IC14 or one of the hex-inverter packages.

Also required for the serial interface is some form of a
socket header for a D connector attached to a cable and
level conversion integrated circuits. Thus 1C27 which is
an MC1488 and 1C28 which is an MC1489 provide our
level conversion. IC29 is a socket devoted to attachment
of the cable to the D connector. By popping off the plastic
cover on a wire-wrap socket, such as 1C29, it is possible
to insert a small (#20 gauge) stranded wire into the con-
tacts of the socket. This wire can then be carefully
soldered so that no bridges to the next pin occur, or every
other pin can be assigned to this I/0 function where only
a subset of the 14 or 16 pins is necessary. Photo 2 illus-
trates this point of fabrication by way of an example.

There is one minor detail which still remains with
respect to the communications interface: we need a clock
which can supply a frequency of 16 times the data rate of
19,200 bps, or 307.2 kHz. It turns out that given a 5 MHz
central processor clock source, we come very close to the
desired data rate by simply dividing by 16 to get 312.50
kHz. The error in this frequency is 1.7 %, with respect to
the proper clock of 307.20. Will this work? Yes, for the

Text continued on page 14
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DEC is a registered trademark of Digital Equipment Corporations. CP-171
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Cirzle 99 on inquiry card.

When you
set your

standards
high,

"Mi!’!.‘.ﬁ;;;,

Q&

Pick
A Daisy.
a1sYy.
Diablo invented the Daisy Wheel.
Which is why today, more people
Bick one of over 100 diffcrent Diablo
aisy Wheels when they want print
quality at its finest.
So, the next time you want to

set your standards high, pick our daisy
and you're sure to look your best.

Diablo Systems
XEROX

Diablo® and Xerox are registered trademarks of
XEROX CORPORATION.
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(a)

(b)

Photo 2: A good technique for interfacing wire-wrap cards with the external world is to
use a socket as a header. Here is an example of how a 14-pin socket has its top cap being
popped off (a). Then (b), it is possible to carefully insert small stranded wires which are
firmly soldered in place and run the wires to the external device. After popping the top,
it is possible to very carefully remove every other pin in order to space out the termin-
ations and help eliminate the possibility of a solder bridge. Here we have taken a 14-pin
socket and wired it with the following pin assignments for an RS5-232C female D
connector:

RS-232C pin to Socket header pin
1 < > 1 chassis ground
2 <- > 3 output
3 Q omrermeese e > input
4 < > 7 request to send
5 < > 8 clear to send
7 < > 10 signal ground

id pins type comments

IC1 40 6809 microprocessor

IC2 16 DM8833 tristate bidirectional buffers DO-D3

IC3 16 Dm8833 tristate bidirectional buffers D4-D7

IC4 16 74367 tristate buffers AQ-A6

ICS 16 74367 tristate buffers A7-A11

IC6 16 74367 tristate buffers A12-A15

IC7 16 74367 tristate buffers ENABLE,QENABLE,RW

IC8 16 DM8833 tristate bidirectional buffers DO-D3 local bus extension
IC9 16 Dm8833 tristate bidirectional buffers D4-D7 local bus extension
IC10 24 2708 read-only memory, FOO00-F3FF

IC11 24 2708 read-only memory, F400-F7FF

IC12 24 2708 read-only memory, F800-FBFF

IC13 24 2708 read-only memory, FCOO-FFFF

IC14 14 7420
IC15 16 7442

IC16 40 6821 peripheral interface adpater, DO00-D0O03 interrupt port
IC17 14 7430 high-order decode select for IC16
IC18 14 7430 high-order decode select for IC25

IC19 14 7404
IC20 14 7404

IC21 14 7430 low-order decode fo IC16

IC22 16 74279 interrupt flag latch, 10-13

IC23 16 74279 interrupt flag latch, 14-17

1C24 16 5 K ohm resistors for interrupt line pullups

1IC25 24 6850 asynchronous communications adapter, D100-D101
IC26 14 7430 tow-order decode for 1C25

IC27 14 MC1488 TTL to RS-232C line drivers

IC28 14 MC1489 RS-232C to TTL line receivers

IC29 14 14 pin socket for RS-232" cable termination

IC30 14 7473 divide by 4 for communi.ations clock rate

Table 1: List of integrated circuits for new 6809.



Tinker, Tailor, Soldier, Sailor . . .
Doctor, Lawyer . .. the Chieftain’s here.

No matter whether you’re a serious
hobbyist or a serious businessman, the
Chieftain 6800 microcomputer with ca-
pabilities that surpass the Z-80 is made
for you.

Smoke Signal’squality-packed
Chieftain I features two 5.25-inch mini-
floppy drives and Chieftain II fea-
tures two 8-inch floppy drives.

Both microcomputers
provide 32K static memory, =
two serial I/O ports, a 2 22
MHz processor board, a2K ' 2
RAM monitor, a nine-slot
motherboard with built-
in baud rate generator
and gold connectors for
high reliability. The
Chieftain’s stylish leath-
er-grained cabinet houses
the above with its own
cooling fan and regulated
power supply.

v@**ﬁ.,“

»\“‘_‘ , , "‘_

Every Chieftain is complete with
system software and is totally burned-in
as well as tested to further insure high
reliability.

And it’s expandable to 64K memory
with up to 2 megabytes floppy disk
storage.

So see your nearest Smoke Signal

dealer, he’ll be glad to show you how to
get your wampum'’s worth. Systems
start at $2,595.

O Send information on your Chieftain
microcomputer

O Send name of nearest dealer

Name
Address
Company
City
State/Zip

& ks

31336 Via Colinas, Westlake Village.
California 91361. (213) 889-9340

Dealer inquiries invited.

Hail to the Chieftain

Smoke Signal Broadcasting, 31336 Via Colinas, Westlake Village, CA 91361, (213) 889-9340

Circte 328 on inquiry card. BYTE October 1979 13




Circle 224 on inquiry card. Text continued from page 10:
total time of 1 character, the error in the last bit sent is
what counts. A character is a sequence of 11 bit times; 1

bit has a width of 1/11th or 9.1% of the total time in-
m rove TRS~80 volved. The worst case of the last stop bit in the 11 bit se-
quence (start bit, 8 data bits, 2 stop bits) will have the full
timing error of 1.7% of the total period for 1 character.

We could probably get away with asmuch asa 5% to 6%
per Ormance error in the frequency of the data rate clocks.

Thus by providing a 2-bit divider in the form of a 7473

® + circuit IC30, we get the clock needed for the communica-
w1t new tions circuit from the crystal controlled 1.25 MH:z
ENABLE output of the processor. It turns out that the

Enjoy the wizardry of your TRS-80 to its fullest: maximize and Serendipity of the 5 MHz iunk box crystals really worked
expand all of its magical capabilities with the new DOS+. Just look at in planning this system. If it is necessary to use a 4 MHz
the capabilities you can evoke bl
e " d‘ " o B S crystal for the system because the 6809 will not run 25%
cations, corrections, enhancements CK'S . ol . ar b
— e e ©Radio=Sha faster than its specification then use of a divisor of 13 in-
e A Basic REFerence command for variables and numbers. stead of 16 prOduces.a data rate of 307.7 kH.Z which is
® A super-fast machine language RENUM program execu- only 0.2% off the desired 307.2 kHz rate. In this case of a
o ':’gﬁ:{:\d:;\iﬁ'g_debounce N 4 MHz source, a 74193 would be used instead of a 7473
e A print screen option under DOS or BASIC to your line printer. for IC30, and input to the 74193 would be taken from the
Simply press JKL keys. 5 3 ! ol
® New copy commands for backup, allows you to copy from drive tank F:erUIt thrOUgh d relat,w?ly hlgh 1m.pedar}ce bUHer'
to drive keeping the same filespec. This completes the preliminary consideration of the
® Execution of DOS commands while in BASIC. central processor card design. As can be seen in photo 1d,
® New BASIC scrolling and invocation commands and more. . . - . :
® Apparat’s own SUPERZAP, a Hex dump utitity to examine or the 30 integrated circuits sockets required for this central
or modity disk or memory locations. processor design fit the space available on the proto-
¢ Modified EDITOR ASSEMBLER with Disk I/O and new cross : i g
relerence (aatire: typing card with room to spare. Table 1 summarizes the
® A super-fast machine language DISASSEMBLER program. integrated circuit and socket list as it stands now. This
. ﬁa:?;:zigﬁgggei for tsemaiersing Mashineienesio disk verbal discussion ahead of drawing a diagram of the cir-
® Level | ROM relocated in Level || RAM. cuit is an experiment. In past designs, | have jumped right
:;:"i:‘z"’::’é"(;’gl"si'g'{fﬂg’;’d,o';:g:;‘“"g EevelllarogramsonlDisk: in to the drawing of a logic diagram. The actual circuit
® ADIRCHECK program to test a directory & list/display the diagram has not been drawn as of this writing (June 18
contentSinjalphabeticallorderwithiextensions: 1979), and 1 or 2 integrated circuits may be necessary to
You don't have to pull a rabbit out of a hat . .. Send $99 for the rovide an additional random logic gate or inverter
Apparat/MTI New DOS+ (on diskette). See all the magic unfold P o . S . & g
before your eyes. beyond those anticipated in this discussion.
INTRODUCTORY SPECIAL In the next installment of this series on building a
NEW DOS+ and the very Best of Apparat's disk utility programs homebrew general purpose computer for use as a com-

$99.00(a $250.00 value). 40-Track Version $110.00.

d munications controller, we shall start with a verification
To order your diskette of tricks. write or call one of our dealers.

of these design considerations as an actual diagram, then

1 MICROCOMPUTER €900 %. Egns 6. B0, 2 proceed to discuss construction and testing of this first
™ | R schooey Snver. I CO . . . :

INCORPORATED {303) 758-7275 card in the system. As emphasized in the earlier com-

3080|South Srand/ave: pparat, INC. ments in this series, the timing of the publication of these

{714) 9799923 notes depends upon the amount of spare time I have

available to devote to this activity. The intent of this
series is to show our readers how simple it is to assemble
homebrew systems out of standard parts, using design
information which is available in various publications
put out by semiconductor manufacturers. ®

Articles Policy

BYTE is continually seeking quality manuscripts written by indi-
viduals who are applying personal computer systems, .designing
such systems, or who have knowledge which will prove useful to
our readers. For a more formal description of procedures and
requirements, potential authors should send a large (9 by 12 inch,
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US postage
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH
03458.

Articles which are accepted are purchased with a rate of up to $50
per magazine page, based on technical quality and suitability for
BYTE's readership. Each month, the authors of the two leading
articles in the reader poll (BYTE's Ongoing Monitor Box or
"BOMB") are presented with bonus checks of $100 and $50. Unso-
licited materials should be accompanied by full name and address,
as well as return postage.

14 October 1979 © BYTE Publications Inc Circle 335 on inquiry card. seps



SSM “BLUE BOARDS”

The Standard of Value

if you're looking for
outstanding value in

S-100 boards you can't

afford to overlook the “Blue
Boards” from SSM. The best
combination of design, quality
and price available anywhere. Innovative designs
that feature versatility and reliable performance.
Quality backed by a strong warranty. And prices
that wont let you down.

But value goes beyond the boards themselves.
Its reflected in the company that stands behind
them. And SSM has been known for unparalleled
customer service since the beginning of the
personal computing industry.

With one of the broadest product lines in the
S-100 marketplace, it’s likely that SSM has the
board you need. So, if youre locking for value, ask
for the “Blue Boards. Theyre available at over
150 computer stores nationwide and abroad.

ooy  2]16 Walsh Avenue
= = 44 Santa Clara. CA 95050 (408) 246-2707

We used to be Solid State Music. We still make the blue boards

Available
assembled
or as Kkits.

Our product line includes CPU, Video,
1/0, RAM, EPROM, LPROM Progranumier, Music,
Piototyping. Terminator, Lxtender anid Mothier boards

Send for our tree brochure and tind ont why SSMtus
become the tavorite of discerning Hobbyists and O M-




Circle 73 on inquiry card.

n CRT

SENSATION!

You have been reading about our astounding
Pascal MICROENGINE™* CPU that executes
Pascal 13x faster than an LSI-11 and 3x
faster than a PDP11-34. Your orders show

it! That is our Model X-90.

Now meet another sensation In our X-pert
Systems’™ configuration. CRT Model X-

920.

“Trademark western Digital Corporation

DISPLAY/EDIT TERMINAL
Model X-920

s856"(Wimou| 18 function keys)

STANDARD FEATURES (partial list)
Microprocessor controlled

Serial R§232C and 20 ma current loop

10 baud rates—75 10 19.200

24 tines x 80 characters

96 ASCI| displayabie Characters

Upper and lower case

12 x 10 character resolution

Duat intensity display

Ciear tull intensity data only

Programmable reverse video

Programmable underiine

105 keys with alpha lock

t4 key numenc pad with decimal

16 special function keys

8 edit function keys

2 block transmission keys

Self test mode

Protect mode

Block mode

80 storable tabbing

Insert/delete character and line

Scrolling

Addressable cursor

A host of other features. InCluding cursor controls
and remote commands such as Clear to nulls.
spaces. end of line. @nd of screen. set hi.lo.zero
intensity: set blink: etc

Optional screen print & 2nd page memory

For our system or for yours. in commercial
technical. educational or personal applications.
the Computex X-920 is unmatched in its price
class

Coming soon is our Model X-80C0. This high
performance 16-bit CPU. using the Z-8000.
addresses 8M bytes of memory directly!

All features of the Hazeltine 1400 and ADM-3A
Plus: 128 ASCI| characters
7 x 10 matrix .. Reverse
video .. Print key
Shiftiock .. Transparent
mode . Backspace
Tabbing . .Integrated
numeric pad

s $7Q Q*

List price 3956*
PERKIN-ELMER (Model 550)

Off the shell delvery now on the Model X-320
and P-E Model 550 Same day shipping on aii
orders with certified cash payment. Speclfy
shipping and add 40 Ib cost. Any difference
refunded. A 525 connecting cable free with

every CRT ordered before December 1
Customer salisfaction is guaranteed. Full refund
with the return ot any product within 10 days
Service contracts available, Systems catalog $1
Pascal MICROENGINE™ owners manual $18.95
{postpaid)

“LIMITED TIME cash price. 10%downguarantees
priority. IL residents add 5% sales tax. Master
Charge and VISA accepted

(312) 684-3183
COM PUTE)&
“The Computer Experts
5710 Drexel Avenue
Chicago. IL 60637
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Letiens

ULTRASONIC TRANSDUCERS
LOCATED

Just a short note to ask for a helping
hand and to let you know that your
articles in BYTE are read and enjoyed.

In your article “Building a Computer
Controlled Security System for Your
Home”(March 1979 BYTE, pagel50) you
showed a circuit for generation and
detection of ultrasonic signals. Would
you be so kind as to note a company or
two that I could contact for transducers?
I have an application for ultrasonics and
need a little help in knowing where to
write.

Thank you for your help, and again I
enjoy your articles.

Tom Yocom, WA1RTD
21 Bayberry Rd
Acton MA 01720

Author Ciarcia Replies:

The particular transducers used in the
March article are from MASSA in
Hingham MA, I obtained them through
Bullet Electronics, POB 401244E
Garland, TX 75040, (214) 278-3553. 1
suggest calling them to determine price
and availability. Since I usually purchase
components in large quantities long
before I actually need them for an arti-
cle, I hesitate to quote a price and a
definite source. The MASSA units had
an output frequency of 23 kHz.

LONG DISTANCE
COMMUNICATION

I saw your article in the May issue of
BYTE (“Communicate on a Light Beam,”
page 32) and became very interested. I
have an application which requires sen-
ding data up to a kilometer at speeds
from 2000 to 9600 characters per second
(cps). Your descriptions of the fiber
optic cable and the light-emitting diode
(LED) transmission circuits seem to be
ideal, if they are cost effective.

Could you give more details of the
distances which the circuits can drive
and the addresses of the suppliers of the
fiber optic components?

’

R H Fields

1 Wythegate
Riverside Rd
Staines, Middlesex
United Kingdom

Author Ciarcia Replies:

Realize, of course, that the circuits
presented, while possibly usable in com-
mercial applications, are presented more
to introduce the reader to the concept of
fiber optic communications than solve
any particular application problem.
Their usability in a 1 kilometer data link
depends upon more than just the elec-
tronic parameters of the circuit. The
laser probably can drive such a length,
but cable losses and mechanical/optical
connections are going to be an impor-
tant factor in any success.

When you speak of 9600 cps that is
approximately 100 k bits per second
(bps) and is a reasonable transmission
rate. However, response time of the
receiver electronics is going to be much
more critical than a 10 k bit rate. Given
the length of cable as 1 kilometer, |
would caution you that a certain inten-
sity must be maintained at the ouput to
achieve this response.

Rather than try to reinvent the wheel
or try to second-guess the technical
people who really know the field, I
think you would be better off purchas-
ing a commercial system. The following
is a list of American companies which
deal in fiber optics. I am sure they will
have a cost-effective solution for you:

Corning Glass Works
Telecommunications Dept
Corning, NY 14830

(607) 974-8812

Dupont Co

Plastic Products and Resins Dept
Wilmington, DE 19898

(302) 774-7850

Fiberoptic Cable Corp
POB 1492

Framingham, MA 01701
(617) 875-5530

Galileo Electro-Optics Corp
Galileo Park

Sturbridge, MA 01618

(617) 347-9191

General Cable Corp

500 W Putnam Ave
Greenwich, CT 06830

(203) 661-0100

ITT

Electro-Optical Products Div
Roanoke, VA 24019

(703) 563-0371

Quartz Products Corp

688 Somerset St

Plainfield, NJ 07061

(201) 757-4545

Times Fiber Communications Inc
358 Hall Ave

Wallingford CT 06492

(203) 265-2361

Vaitec Corp

Electro Fiberoptics Div
West Boylston, MA 01583
(617) 835-6083

For further descriptive information on
the use of fiber optics I suggest you refer
to the January 5, 1978 issue of EDN
magazine and an article titled "Designer’s
Guide to Fiber Optics.”

Text continued on page 18



North Star Horizon-

COMPUTER WITH CLASS

The North Star Horizon computer can be found everywhere “With our Horizon we brought 130 kids from knowing
computers ore used: business, engineering, home — even the nothing obout computers to the point of writing their own Poscal
classroom. Low cost, performance, reliability ond software programs. | also use it to keep track of over 900 student files,
availability are the obvious reasons for Horizon's popularity. including a weekly updated report card and attendance figures.”
But, when o college bookstore orders our BASIC manuals, — Armando Picciotto, Kennedy HS, Richmond, Califomia
we know we have done the job from A to Z. “The Horizon is the best computer | could find for my class.
Don’t take our word for it. Read what these instructors have to it has an almost unlimited amount of software to choose from.
say about the North Star Horizon: And the dual diskette drives meon that we don't have to waste

“We bought a Horizon not only for its reliability record, valuable classroom time loading progroms, os with computers
but also because the North Star diskette format is the industry using cassefte drives. , ,
standard for software exchange. The Horizon is the first computer — Gary Montante, Ygnacio Valley HS, Walnut Creek, Calif.
we have bought that came on-line as soon as we plugged it in, See the Horizon at your local North Star dealer.
and it has been running ever since!”

— Melvin Davidson, Westem Washington University, Circle 285 on Inquiry card.

Bellingham, Washington 4
“After | gave a Y2 hour demonstration of the Horizon

to our students, the sign-ups for next term’s class in BASIC North Star Computers
jumped from 18 to 72.” 1440 Fourth Street

— Harold Nay, Pleasant Hill HS, Pleasant Hill, California Berkeley. Ca 94710
(415) 527-6950 TWX/TELEX 910-366-700

r— . - .- 4
‘ + ]/
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Text continued:

Phon;—Company Maps...

In reference to your article on map
generation ("Computer Generated
Maps,” May 1979 BYTE, page 10) the
telephone industry has gridded the US
with a system of vertical and horizontal
coordinators (“V & H"s). A discrete set
of four digit "V & H"s for virtually
every city, town and village is listed
Federal Communications Commission

tariffs.

“V & H” coordinates offer a quick and
simple way to plot maps of American
locations. For example, the program

listing, at right, written for an

Apple I1, uses “V & H” coordinates for

72 border towns to sketch an outline

map of the US.

Joseph P Garber
36 Sutton Place S

New York NY 10022

64KB MICROPROCESSOR
MEMORIES

® S-100 - $750.00
® LSI-$750.00

C1-S100 64K x 8

C1-6800 64K x 8

= .!i!lF .
C1-8080 64K x 8

® SBC 80/10 - $750.00
® 6800 - $750.00

C1-S100 — 64K x 8 on a single board.
Plugs directly into the IMSAI, MITS,
TOL, SOL and most other S-100 Bus
computers. No wait states even with
Z80 at 4Mhz. Addressable in 4K in-
crements. Power requirement 6 watts.
Price $750.00.

C1-1103 — 8K words to 32K words in a
single option slot. Plugs directly into
LSl 11, LSI 11/2, H11 & PDP 1103.
Addressable in 2K increments up to
128K. 8K x 16 $390.00. 32K x 16 $750.00
qty. one.

C1-6800 — 16KB to 64KB on a single
board. Plugs directly into Motorola’s
EXORcisor and compatible with the
evaluation modules. Addressable in
4K increments up to 64K. 16KB $390.00.
64K B $750.00.

C1-8080 — 16KB to 64KB on single
board. Plugs directly into Intel's MDS
800 and SBC 80/10. Addressable in
4K increments up to 64K. 16KB $390.00.
64KB $750.00

Tested and burned-in. Full year warranty.

: Chrislin Industries, Inc.

Computer Products Division
31352 Via Colinas ® Westlake Village, CA 91361 @ 213-991-2254
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Circle 47 on inquiry card.

400 PEM_: BEGIN MAP_FOUTINE

481 HER2 : HUULOR= 3

453 OEF . FM_VFCRY = INT (YA - 3
0> - 35 DEF FN HFCAY =

INT <A -"92Sny » — %55

43S FERD 00,22

425 HEOLOR="P

dig FOE Tl = 1 TD 72

a20  FEAQ N, PP

430 HELOT. EN HFCZ2), FH Y OD s TO
FH HFCPEY, FN WFIRXD

435 Q0 = Xw:ZZ = FP

438 HERTT

430 DATA  2303,1 O, 1645, 43
13 S2UER J4Eg 2 2

aca  afR 4789, 20483 855,237,550
€, 24,5638 :

At OATR_ _4Ped 3 SRE7,2517,%3
Ba, 30a5, S0, 315

490 patR S427 5437, 3490, 56
&5 2323, 20l? a

1w CATRT Stes 2 S37e, 252,51
02,3661 4888 &

sow CATA. _SO749. 3 S112,40:7,52
21,4237 5543 5]

Sta fAtA Sl g SATY,9871,51
2E,5151,9315,2153

szn DAfA " 4Eel] RIS
o P, Q238 chdn, A1

S OATA  7422,9 TSR, 913,79
LS 90a7  BaEE 2

s (afa 8392, SO0, 3597,
2c7, 7929 LA3BE Pe

S0 CRTA 9395, 7171 9460, 6188, 92
22,9555, 9505, 3 28

=ea  ORTAT 44063495, weae, 3768, 9
g oS, NS 4157 50
1

SPa CATR 9096, 3456 8822, 3276, 55
cd 2425 2042 2421

saa  ORTE_ 8657, 2ha7 Som L 1815 ,50

T e 127 B0, dche .

see  (ATh_ 2447, 0848, %435, 0543, 83
51pase7, 7863, 00de

con DAt p4as, 1220 7047, 12049, 64
21,.1118,63%3, 1al2

e18  oRtR _5815,1826 B073,1348,47

__ 39.1178,4a84, 1017 o

ez et ade2e, 1249 9300, 1 302,91
21,1334,3507,11%1

cze DAtA™ T 2%03,1477

5 BYTE CONVERSION

The “5 Byte Hexadecimal to ASCII
Converter” described by Ashwin L
Doshi (June 1979 BYTE, page 208) will
work on the 8080, but not on the 8085
or Z80. As Doshi points out, the routine
depends on the carry and the auxiliary
carry being reset at the start of the
routine. In practice, the conversion
routine is preceded by an instruction
ANI OFH to mask off the upper 4 bits
so that only the remaining 4 bits of the
byte to be converted are passed to the
routine. In both the 8085 and the Z80,
however, the logical AND instruction
sets this flag. The well-known 6-byte
routine functions properly on both the
8085 and Z80.

Robert G Durnal
POB 68
Junior WV 26275

INFORMATION WANTED

I have a Heath microcomputer that I
am using for market research. I am try-
ing to locate a company where I can buy
the weekly closing prices of the New
York Stock Exchange and the Commo-
dity exchanges on audio cassette.

I hope one of your readers can help
me. Thank you.

Earl O Williams
280 Henderson St Apt 7]
Jersey City NJ 07302m



OUTPERFORMS
THEM ALL!

How can we rﬁake such a clalm when
the Microtek Printer looks exactly like
the ones advertised by other
‘manufacturers? We're glad you asked.
we’d like to clear up the confusion.

A large Japanese hardware manufac-
turer recently introduced a good, low
cost print mechanism into the U.S.
market. They also announced a fully
packaged printer using this mechanism
to the OEM market. Then another
company started to sell this printer to
hobby, home and small business
computer users.

We took a long hard look at this printer
and liked what we saw. The mechanism
was reliable. The case was beautifully
designed. What we didn’t care for was
the 5 x 7 dot matrix format. We also
believed some form of condensed
character set and a few other alterations
in software would be significant
improvements.

So we bought the mechanism and the
case. But we designed our own logic
board and wrote new software. The
Microtek Printer. Looks the same as the
others but really isn’t. It’s better. It'sone
giant step ahead of its competition.

Circle 209 on Inquiry card.

96 char ASClI -
(upper + Yes
lower case)
Throughput 84 lpm | 21 Ipm 21 Ipm 63 Ipm
rate
VFU S . Standard N/A N/A Standard
Bi-directional| ' Yes No NG Y
printing? | '€ ' es
W=
Built-in ?J e
self test? m 7 e Ne 1Es
TS
Unit price | §750% | $995 [$1350-1559| $970-995 | 985

*Parallel interface

Comparison data from manufacturer’s

current (August ‘79) literature.

NOW CHECK THIS COUPON...

i e L e e e e R les I L Te S e b T o e T 1

| Send me more information

: MICROTEK, Inc.,7844 Convoy Court, San Diego, CA 92111 !
: (714) 278-0633 !
|

: Name

: Address

|

: City State Zip

'LPhone Dealer inquiries mvnted
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Pl
-

YOUR FIRST MILLION

/ ' New 1.2 megabyte
, ” quad-density dlsk $1545.

Now you can afford to put a
million bytes of memory in your
S-100 system.

Introducing DISCUS 2+2™
full-size quad-density floppy disk
system by Morrow. DISCUS 2+2™ N
gives you 1.2 megabytes per disk-
ette (600K bytes of double-density
data per side). And it's all address-
able as easily as main memory with
the system’s exclusive BASIC-V™
virtual disk BASIC software.

Best of all, DISCUS 2+2™comes \ ot
complete, assembled, and ready
to run for just $1545. Includedin the
system price are an S-100 con-
troller, factory-mounted full-size L
disk drive, a compilete library of
pre-interfaced software, even cables
and connectors.

But you don'’t have to get your i
first million in one big megabyte.

Morrow's DISCUS/2D™ single-side I J
double-density floppy disk system

gives you 600K per full-size diskette

for just $1149, complete and

assembled. And when you wantto

expand to a full megabyte, just plug
inaseconddrive...boththe hard-

ware and software are expandabile.

And if economy is a real concern,
you can still get started on your
million with Morrow’s DISCUS I™
250K single-density disc system.

It's delivered complete and
assembled for just $995...and
will accept up to 3 more drives. P

All three Morrow disk systems ;
meet the Proposed |IEEE S-100
standard and are compatible with
2MHz, 4 MHz and 5 MHz S-100 ..
systems. A dual-drive cabinet is
available as an option with any
density you choose.

Why set your goals low and slow
with a mini-floppy system? Get
started on your first miilion with a
DiISCUS™ fuli-size system by
Morrow. See your local computer
shop. Or write Thinker Toys™
5221 Centrat, Richmond, California
94804. Or calt (415) 524-2101,
weekdays 10-5 (Pacific Time).

Morrow Designs

Thinker Toys-
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Tracing Your Own Roots

Tracing your own roots satisfies an
intangible craving that many people
have — a craving to understand your
place in a heritage that was developed
by people who are perhaps more like
yourself (at least genetically) than
any other people on Earth. The pro-
cess involves untangling puzzles that
tax the most intelligent imagination.
Relationships must be deciphered
from other people’s memories and
from bits and pieces of written
records that form a fragile and
sometimes inadequate link between
you and your ancestors. It is a natural
application for a microcomputer.

Doing Genealogy

How does a person go about trac-
ing his or her roots? There are several
steps that make the process simpler.
Some of these steps are enumerated in
the following section.

Step 1. The best place to start
searching for your family is, of
course, at home. You should jot
down on paper or key into the com-
puter all the things that you know (or
think you know) about your
ancestry, then look for family
records, such as Bibles and cor-

About the Author

Stan W Merrill is a partner in Computer
Resource Associates, a Chicago based con-
sulting firm which he recently helped found.
Between times, he is writing his doctoral disser-
tation in sociology at the University of
Chicago. Genealogy is a traditional activity in
his family, and some of his lines have been
traced back several centuries.
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Computer Resource Associates
914 E 61st St
Chicago IL 60637

respondence. Frequently these will
contain useful leads that make it
easier to document facts later on.
Next, contact family members:
parents, siblings, the proverbial
great-great-aunt, and anyone else
who might possess a piece of family
information. It is useful to quiz these
relatives about parents, events, dates,
and places, beginning with those peo-
ple who are closest to you in time,
and working backward.

If other family members are in-
terested, it may be possible to
establish a family organization that
will hold occasional family reunions
and share the fun and work of search-
ing out ancestors. Such an organiza-
tion already exists in many families.

It is not unusual for such contact
with family members to plunge the
new genealogist into the first mean-
ingful contacts with some relatives.
Such contact draws people into
warmer and closer relationship that
is, in itself, a substantial reward for
the effort invested in genealogy.

Step 2. The memories collected
from family members cannot usually
provide adequate proof of the events
recalled, since the human capacity to
remember information accurately is
imperfect. Memories merely provide
hints for where to look for birth, mar-
riage, and death certificates (known
as vital records), or for entries in
church and civil record books that
will document the information. These
documents provide official informa-
tion about particular ancestors, and

also give possible clues about other
ancestors in the chain.

Several sources exist for finding
these documents. Often ancestors will
have resided in a single locality for
several generations. A letter to the
clerk of the political jurisdiction
(county, province, etc) where they
lived, or to the parish cleric in coun-
tries where churches kept the vital
records, will often elicit copies of
desirable information. These places
can be visited in person as well.

A number of institutions collect
and preserve genealogical records on
a national or international basis, and
make these records available to the
public. The institution with what is
undoubtedly the most complete col-
lection is:

The Genealogical Society
Church of Jesus Christ
of Latter Day Saints

50 E North Temple

Salt Lake City UT 84102

You do not have to belong to the
Church of Latter Day Saints in order
to use their genealogical data sources.
While the main library is in Utah,
branch libraries are scattered
throughout the United States and
much of the world. The telephone
number of a unit of the church can be
found in most telephone directories,
and a phone call will produce infor-
mation about the location of the
nearest branch library.

Other excellent sources of
genealogical data include:



“Our reputation rests on digits,
decimal points, and details.
We wouldrt trust them to anything less
than Scotch Brand Data Cartridges”’

Bill Birkett, Vice President,
Trade Graphics, Inc.,
Livonia, Michigan

The unique design of a data
cartridge provides great reliability,
high storage capacity and long
tape life. And where could you
possibly get better data cartridges
than Scotch Brand, made by
3M, the people who invented the
data cartridge system itself?

3M controls every step in manu-
facturing. Top quality magnetic
tape and precision components are
part of every Scotch Data Cartridge.
Over twenty-five years of service
to the computer industry assure
you of the utmost reliability.

Scotch Data Cartridges are
available in miniature DC 100A,
the standard-size DC 300A and
now, an extra-length DC 300XL
with 50% more storage capacity.
They are compatible with most
cartridge systems including
Hewlett-Packard, IBM, NCR,
Tektronix and TI.

To find out where you can find
Scotch Data Cartridges or virtually
any other data recording medium,
call toll-free: 800-328-1300.

(In Minnesota, call collect:
612-736-9625.) Ask for the
Data Recording Products Division.

If it’s worth remembering,
it’s worth Scotch
Data Recording Products.
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Central Reference Div
National Archives
Washington DC 20408

Library of Congress
Washington DC 20540

Newberry Library
60 W Walton St
Chicago IL 60610

New York Public Library
Sth Av and 42nd St
New York NY 10018

This list is not exhaustive, but
writing or visiting one of these places
will help anybody get started. It is
also useful to talk to a reference
librarian at a local library. They will
often know of nearby sources of
genealogical information.

Step 3. It is fairly easy and pleasant
for most people to trace back their
ancestry 3 or 4 generations. But when
a line migrates across an ocean, or
when records become less complete
(as they invariably do when going
further back in time), ingenuity

comes into play. Passenger lists, cen-

suses, and tax lists may provide clues
to the identity of ancestors who can-
not be located in vital records. A
knowledge of history is acquired
while searching for clues about mass
movements in which ancestors may
have participated.

This is where the computer comes
in. To know what is missing becomes
increasingly difficult as the number of
ancestors for whom you have infor-
mation increases. It scarcely needs to
be said that computerizing the
records makes it much simpler to
keep track of the data.

Still more helpful is the use of the
computer to solve puzzles. Suppose,
for instance, that you cannot find any
more family members in a certain
line, but you notice from the output
data that a related family line has
moved to a new locality at about the
same time. You have been given a
hint that the first family line may also
have migrated there, and you can
begin to search for information in the
records of that particular place.

Using the Program
You need not be a genealogical

expert to utilize the program that is
listed here. Item 1 on the program's
menu (table 1) automatically prompts
the user for the most important infor-
mation about each ancestor. (See
listing 1.) This information includes
birth date and place, parentage, mar-
riages, and date and place of death.
The program asks for the sources of
information too, so that the inevi-
table need to check entries will be
easier.

To list the information for any or
all of the names that have been
entered into the file, you can use item
2 on the menu. An example of a
listing for one individual is shown in
listing 2. A person can be located by
name or by number. Because it is
possible for there to be more than one
individual in the file with the same
name, you should make certain that
the person listed is the correct one.
The program as now written will not
search beyond the first occurrence of
a name unless the all option is
selected. When all is typed in
response to the prompt, the
subroutine will read sequentially
through all of the records in the file.

/’_

WE HAVE IT

What is IT? The New Pascal Microengine.

N

TODAY
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THE PASCAL
MICROENGINE

FROM THE COMPANY
THAT GIVES YOd
TOMORROW'’S INVENTIONS

IT features the new Western Digital 16 Bit Pascal Microengine CPU, 64K
RAM, (2) RS232 ports, (2) parallel ports & (2) REMEX RFD 4000 double
sided double density disk drives. IT will directly execute Pascal
generated P-Code (the only CPU on the market designed to directly
execute a high level language), & IT will run compiled BASIC. Wait,
that’s not all — IT normally sells for $4,495, but you can have IT for
$4,195. Dealer prices are much lower. Plus we have peripherals and soft-
ware galore. Call us about IT at (803) 756-6000.

Tr—
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CCS has everything to expand your Apple IT’

Friendly Frankie's roadside accessories, including: prom faster, and for a lot less bucks.
Apple Il stand has plenty to whet modules, asynchronous and For all the mouth-watering
your appetite for expansion. So, if synchronous serial interfaces, details, contact our northern
you're ready to have your Applell arithmetic processors, program- California headquarters or your
computer interface with the outside mable timers, parallel interfaces, local roadside computer store. If
world, wheel around to Frankie’s A/D converters, and Apple Il Frankie's out, ask for Dennis or
stand today. compatible boards galore. Jerry. They'll be glad to help you.
tent with our full range of delicious Apple Il to the rest of the world trademark of Apple Computers, Inc.
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In addition to listing file entries,
menu item 2 will revise entries. If a
revision is made because new infor-
mation has been found, simply enter
the number (or name) of the person
for whom the revisions are to be
made, and then select the type of
information that is to be updated.
The revision subroutines are docu-
ment oriented, that is, each asks for
all of the information that is com-
monly found on a particular vital
record. For example, the marriage
revision subroutine requests the date
of marriage, the spouse’s name, the
place where the marriage was per-
formed, and the source from which
the information was obtained,

TASK: ADD GFNEALOGICAL INFORMATION TO THE FILE

WHAT IS THFE PFRSON’S NAME?
(USFE. MAIDEN NAMF. WHERFE APPROPRIATE)
? THOMAS MERRILL

TO PREVENT THOMAS MFRRILL

FROM REING CONFUSED WITH SOMEONE FLSF

WHO MAY HAVE A SIMILAR NAME, HE/SHE

SHOULD HAVE A UNIQUE NUMBER IN THIS FILE.

HAS A NUMBER ALREADY BEEN ASSIGNED?
? YES

PLEASE ENTER THE NUMBER:
? 14

I WILL ASK YOU FOR SOME DATES.

PLEASE FENTER DATES IN THE FOLLOWING

FORMAT: DAY  MONTH YFAR
EXAMPLE: 23 APRIL 1949

IF YOU DON’T KNOW A DATF, ENTER ‘UNKNOWN’.

WHEN WAS THOMAS MFRRILL
? 20 NOVEMRER 1715

WHERE. WAS HE/SHE BORN?
? HARTFORD CONNECTICUT

WHAT WAS THOMAS MERRILL
(IF YOU DON‘T KNOW, ENTER ‘UNKNOWN’)
? ABEL MERRILL

DOES AREL MFRRILL
7Y

PLEASE ENTER HIS NUMBER:
? 15

WHAT WAS THOMAS MFRRILL
(USFE MAIDEN NAME IF POSSIBLE.

? MEHITABLE EASTON

BORN (DA MO YR)?

‘S FATHER’S NAME?

ALRFADY HAVE A NUMRER?

‘S MOTHER’S NAME?
IF YOU
DON’T KNOW HER NAME, ENTER “UNKNOWN®)

because all of these items are found
on a marriage certificate. The docu-
ment orientation of the revision
routines suits the genealogist’s situa-
tion well, for the need to update
information about an ancestor will
usually arise from the discovery of a
new document.

If you wish to revise an error that
was made while entering information
the first time, you should first finish
entering all of the information
requested by the program. The com-
puter will then prompt for changes by
going back to the original menu.

Item 2 will also generate blank
data—collection forms which can be
used for gathering information to

DOES SHE ALREADY
7Y

PLFASE ENTER HER
? 16

THOMAS MERRILL
(BE. SPECIFIC)

71

? MARTHA WOOD

? 16 JUNF 1814

? BIRTH CERTIFICATE

ROV MANY TIMES WAS THOMAS MERRILL
(ENTER A DIGIT FROM O TO 99)

ENTER A DATE FOR MARRIAGE # 1
? 5 OCTOBER 1755

WHEN DID THOMAS MFRRILL
(IF YOU DON’T KNOW, ENTER “UNKNOWN’.
IF HE OR SHF IS STILL LIVING, ENTER ‘ALIVE’.)

enter into the computer. This is done
by putting a special symbol in the
data fields for every relevant name,

PLEASE ENTER THE NUMBER OF THE
PROCEDURE YOU WANT:
(1) ENTER INFORMATION
(2) READ OR REVISE INFORMATION
(3) LIST PEDIGREE
,(4) END THE PROGRAM

Table 1: The genealogy program prompts
the user for a specific use. The user can
enter and modify information, list a per-
son’s pedigree for 4 generations, or finish
the program use.

HAVE A NUMBER?

NUMBER :

WHERE. DID YOU GET THE INFORMATION AROUT

‘S BIRTH AND PARFNTAGE?

13347A

MARRIFED?

(DA MO YR)

WHAT WAS THE SPOUSE’S FULL NAME?
(USE MAINEN NAME WHERE APPLICARLE)

WHERE WERF THEY MARRIED?
? HARTFORD CONNECTICUT

WHERE DID YOU GET THE INFORMATION ABOUT MARRIAGE # 1 ?
? MARRIAGE CERTIFICATE 3445 B

DIE (DA MO YR)?

WHERE DID HE/SHE DIE?
? HARTFORD CONNFCTICUT

WHERE DID YOU GET THF INFORMATION AROUT HIS/HER DEATH?
? DEATH CERTIFICATE 3988 C

Listing 1: When adding information to the file, the program prompts you for every input and describes the form that it should take. If
an error is made during input, the rest of the information should be completed and the revise option chosen from the main menu upon

completion.
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MOVING DATA AT A SNAIL'S PAGE
BECAUSE YOU'RE FLOPPY BOUND?

Let Corvus Systems put you back in the race!

= For TRS-801, Apple¥ (including Apple
Pascal), S-100 Bus—and now LSI-11.
Fully compatible hardware/software.
10-million byte disk: IMI-7710.

Proven Winchester technology.

Z-80 based Corvus disk controller.
Comprehensive disk diagnostics.

Up to 4 disks per system.

System $5350, add-on disk $2990.

Corvus offers a complete systems solution
to the mass storage problem of micro
computers. In a package smaller than a
briefcase, we provide an intelligent
controller, disk, and personality module.
Call or write today for additional information.
e e Get up to speed with Corvus.

Now! CORVUS SPEAKS APPLE™ PASCAL™!

$+TRS-80 is a registered trademark of Radio Shack, a Tandy Co.
$Apple is a registered trademark of APPLE Computers, inc.

T

900 S. Winchester Boulevard
(0] AN CII TN [ Tl San Jose, California 95128
408/246-0461
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TASK: READ AND REVISE FILF INFORMATION

DO YOU WISH TO SEARCH BY °“NAME’ OR RY ‘NUMBER®?
? NUMBER

PLEASE ENTFR THE NUMRER:
? 14

GENEALOCICAL INFORMATION FOR:
THOMAS MFRRILL
NUMBER: 14

RORN: 20 NOVEMBER 1715
BIRTHPLACE: HARTFORD CONNECTICUT

FATHER: ABREL MFRRILL
MOTHER: MEHITABRLE FASTON

(NUMBER:
(NUMBER :

15 )
16 )

MARRIED TO:
MARTHA WOOD
DATE: 5 OCTOBER 1755
PLACE: HARTFORD CONNECTICUT

DEATH DATE: 16 JUNE 1814
PLACE OF DEATH: HARTFORD CONNECTICUT

RECORDS SOURCE:
BIRTH AND PARENTAGE: BIRTH CERTIFICATE 13347A
MARRIAGE # 1 :MARRIAGE CERTIFICATE 3445 B
DFATH: DEATH CERTIFICATE 3988 C

DO YOU WISH TO CHANGE ANYTHING?
? NO

WOULD YOU CARE TO FXAMINE ANOTHFR RECORD?
? YES

Listing 2: A file may be found and read by either name or
number. When the data has been reviewed, the user may
update the file using the revision command.

TASK: LIST PEDIGREFE

WHOSF. PEDIGREFE WOULD YOU LIKE PRINTED?
(FENTER HIS/HER NUMBER, PLEASE)
? 14

THE SYMBOL ‘F° STANDS FOR °FATHER®

THE SYMBOL ‘M° STANDS FOR “MOTHER’
PEDIGREF. FOR PFRSON # 14

THOMAS MFRRILL

F:ARFL MFRRILL (NUMBER: 15 )

M:MEHITARLE FASTON (NUMBER: 16 )
FF:JOKN MFERRILL (NUMBER: 17 )
FM:SARAH WATSON (NUMRFR: 18 )
MF: JOHN FASTON (NUMBER: 19 )
MM:FLIZARETH (EASTON) (NUMRER: 20 )
FFF:NATHANIEL MFRRILL (NUMBER: 21

FFM:SUSANNAH WOLTFERTOM (NUMRER: 22

FMF: JOHN WATSON
FMM:MARGARFET SMITH

(NUMBER: 25
(NUMRER: 26

MFF:JOSEPH EASTON (NUMRER: 27

MFM:HANNAH (FASTON) (NUMRER: 28
MMF : UNKNOWN (NUMRER: 0 )
MMM : UNKNOWN (NUMBFR: 0 )

Listing 3: When a pedigree is requested, a person’s ancestry is traced
back 4 generations. If the ancestry is unknown, then this is stated.

place, date, and source in item 1. (A
question mark (7) makes a good sym-
bol for this purpose. The number 0
can be used when the computer
prompts for a number for the indi-
vidual and his parents. The number 1
is a good response when the computer
asks how many times the individual
was married.) Either the special sym-
bol or the number assigned by the
program to the special form is then
used in item 2. The number or symbol
can be requested repeatedly to obtain
as many copies of the form as are
desired.

The program assigns a unique
number to each ancestor so that it can
differentiate between people with the
same name. (My own genealogy con-
tains cases where as many as 3 indi-
viduals have identical names.) Uti-
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lizing these numbers, the program
will link up any person in the file with
4 generations of his or her ancestors,
thus forming a pedigree chart. An
example of such a pedigree is shown
in listing 3. It is not necessary that
everyone in the file be related. The
program can tell who is related to
whom on the basis of the number
assigned to each person.

Other Ideas

The genealogy program in listing 4
prompts you to enter important
identifying information about your
ancestors. It will print back this infor-
mation and allow revisions. It will
also print a 4 generation pedigree for
any person in the file, but its
usefulness need not stop there: your
own imagination can provide per-

sonal additions. You might wish to
expand the pedigree section to print
out more generations, or write a
subroutine which will sort persons of
the file into nuclear family groups.
You might choose to add a subroutine
to calculate age of death for each
ancestor and average age of death for
subgroups of ancestors. This could
provide insight into the impact of
historical conditions on longevity in
your family, and could even be
applied toward figuring out your own
life expectancy. Along these same
lines, you could add a prompt for
cause of death — an item usually
found on a death certificate. Inspec-
tion of the cause of death for a large
number of ancestors might even alert
you to special diseases that occur
regularly in your family.
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New easy-to-use educational module.
Your best ticket to the microprocessor world.
Ideal for teaching.Yourself. Or others.

TI's new TM990/189 University
Module is a stand-alone learning
lab. Fully assembled and designed
for maximum hands-on experience.
To ease and simplify learning and
teaching.

Outstanding features include
powerful 16-bit microprocessor
with easy-to-learn, easy-to-use
minicomputer instruction set; 45-
key alphanumeric keyboard and
ten-digit seven-segment display
for easy assembly-language pro-
gramming; ROM-resident software
including system monitor for pro-
gram debug and symbolic assem-
bler; audio cassette interface;
easy-to-add EIA and TTY inter-
face; 1K-byte RAM expandable to
2K; 4K-byte ROM and 2K-byte
expansion EPROM socket; 16-bit
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programmable 1/O controller; user
addressable LEDs, and sound
indicator.

A 570-page tutorial text accom-
panies the module. It is a detailed
guide for self-paced learning. Or
the basis for a three-hour univer-
sity course. Chapters include an

TEXAS INSTRUMENTS

INCORPORATED

overview of microprocessors; pro-
gramming exercises; assembly
language; memory systems; I/O
concepts and designs; software
engineering; product development;
a variety of lab experiments, and
much more. Also with the module:
a 300-page user’s guide.

The University Module complete
with tutorial text and user’s guide
is only $299.00.

Order your University Module
from your authorized TI distrib-
utor. For more information, write
Texas Instruments Incorporated,
P.O. Box 1443, M/S 6404, Houston,

Texas 77001.
@

TEXAS INSTRUMENTS
MOVING AHEAD
IN MICROCOMPUTERS




Our MacroFloppy
goes twice the distance.

For *695.

as $695.

Introducing the Micropotis MacroFloppy™:1041 and :1042 disk drive sub-
systems. For the 5-100/8080/Z-80 bus. Packing 100% more capacity into a
5%-inch floppy disk than anyone else. 143K bytes, to be exact. For as little

The MacroFloppy:1041 comes with the Micropolis Mod | floppy packaged

inside a protective enclosure (without power supply). And includes an $-100
controller. Interconnect cabte. Micropolis BASIC User's Manual. A diskette con-

(213) 703-121.

taining Micropolis BASIC, and a compatible DOS with assembler and editor.
The ;1041 is even designed to be used either on your desk top, or to be inte-
grated right into your S-100 chassis.

The MacroFloppy:1042 comes with everything the :1041 has, and more.
Such as d.c. regulators, its own line voltage power supply, and, to top it off,
a striking cover. Making it look right at home just about anywhere.

Both MacroFloppy systems are fully assembled, tested, bumed-in, and
tested again. For zero start-up pain, and long term reliabitity. They're also
backed up by our famous Micropolis factory warranty.

And both systems are priced just right. $695 for the MacroFloppy: 10/
and $795 for the MacroFloppy:1042.

You really couldn’t ask for anything more.

At Micropotis, we have more bytes in store for you.

For a descriptive brochure, in the U.S. call or write Micropotis
Corporation, 7959 Deering Avenue, Canoga Park, California 91304. Phone

Or better vet, see your local dealer.

MICROPQIIS

More bytes in store for you.

Listing
output

4: The genealogical program source listing in BASIC Plus 2. Only the input and
statements will need to be changed to adapt this program to most microcom-

puters with disk storage.

00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
,L$=20
00150
130
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290

PRINT TAB(19); “GENEALOGICAL PROGRAM”

WRITTEN BY STAN W. MERRILL
OF COMPUTER RESOURCE ASSOCIATES
914 EAST SIXTY-FIRST STREET
CHICAGO, ILLINOIS 60637
(312) 363-6183

ALLOCATE FILE AND COUNT NUMBER OF CASES ALREADY IN IT
SET COUNTERS

PRINT\PRINT\PRINT
ON ERROR GO TO 350
MAP GENDATA B,C$(3)=16,D$=25,E$=16,F,C$(3)=25,H$=20,T$=16,K$(3)=20

,Q$=25,5$=25,R, T,D1$=40,D2$(3)=40,D3$=40

OPEN °GEN’ AS FILE #1, SEQUENTIAL VARIABLE, MAP GENDATA, INVALID
LET 12=0

LET I3=0 ! I3 COUNTS NUMBER OF CASES IN FILE

]

PRINT "WOULD YOU LIKE A LIST OF THE NAMES CURRENTLY"

PRINT "IN THF FILE?"

INPUT W1$

PRINT

IF W1$=“Y’ THEN PRINT "THE FILE CONTAINS THE FOLLOWING NAMFS:"
IF Wi1$="YES’ THEN PRINT "THE FILE CONTAINS THE FOLLOWING NAMFS:"
PRINT

GET #1

LET I3=I3+1

IF W1$="Y’ THEN PRINT D$,B

IF W1$="YES’ THEN PRINT D$,B
Listing 4 continued on next page
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This genealogy program was
written on a DECsystem 2050 at
the University of Chicago, using
DEC’s BASIC Plus 2. The file I/0
(input/output) under BASIC Plus
2 differs from that in many other
BASICs and may require some
revision when running the pro-
gram under another interpreter or
compiler. For instance, the MAP
statement, which BASIC Plus 2
uses to allocate space for variables,
is unnecessary in some versions of
BASIC.

To make the program smaller,
reduce the number of prompts.
Another possibility is to break the
program into smaller programs,
each of which can be loaded into
memory independently as needed.
The 3 major subroutines (labeled
“procedure subroutines” in listing
4) are almost self-sufficient, that is,
they can be entered as separate
programs with only slight
modification. However, procedure
subroutine 2 calls several revision
subroutines (lines 4170 thru 4850)
which should be included with it, if

it is made into a separate program.



MetaFloppy goes

The Micropotis MetaFtoppy™ gives you more than four times the capacity of

anyone else’s 5%-inch floppy. Because it uses 77 tracks instead of the usual 35.

The field-proven MetaFloppy, with thousands of units delivered, comes
in a complete family of modeis. And, like our MacroFloppy™ family of disk ®
drives, MetaFloppy is designed for the $-100/8080/Z-80 bus.

For maximum capacity, choose our new MetaFloppy:1054 system. Which
actually provides you with more than a million bytes of reliable on-line stor-
age. For less money than you'd believe possible. )

The MetaFloppy:1054 comes complete with four drives in dual config-
uration. A controller. Power supply. Chassis. Enclosure. All cabling. A new BASIC
software package. And a DOS with assembler and editor. There’s even a built-
in Autoload ROM to eliminate tiresome button pushing.

If that's more storage than you need right now, try our
MetaFloppy:1053, with 630,000 bytes on-line. Or our Meta-
Floppy:1043, with 315,000 bytes on-line. Either way, you can
expand to over a million-bytes on-line in easy stages, when you
need to. Or want to.

In other words, if your application keeps growing, weve got
you covered. With MetaFloppy.

The system that goes beyond the floppy.

For a descriptive brochure, in the U.S. call or write Micropolis
Corporation, 7959 Deering Avenue, Canoga Park, California 91304
Phone (213) 703-1M21.

Or better yet, see your local dealer.

MICROPQILIS

More bytes in store for you.

Another use for the information in  Listing 4 continued:
the file is for studying naming tradi-
tions. Do certain names appear over 00300 !

g : 00310 IF B>I2 THEN LET I2=B
and over in the family? Are surnames o0 S0 2005 quEN LET I2-R

commonly used for given or middle (5330 1F T>I2 THEN LET I2=T
names? Perhaps the file contains ideas 00340 co To 260

for naming your own children (pets, 00350 RESUME 390

etc). Studying names can help in the 00360 !

understanding of implicit family 00370 ! MENU OF PROCEDURES

00380 !
values and the transfer of power and 00390 PRINT\PRINT\PRINT

prestige in the family. . 00400 PRINT ‘PLFASE ENTER THE NUMBER OF THE PROCEDURE’
You may wish to add a subroutine 00410 PRINT °YOU WANT:

for collecting biographical anecdotes 00420 PRINT

about ancestors. This is a real pro- 00430 PRINT TAB([O);’([) ENTER INFORMATION’

gramming challenge, given the 00440 PRINT TAB(10);(2) READ OR REVISE INFORMATION

7 A . e 00450 PRINT TAB(10);°(3) LIST PEDIGREE’
limited string handling capabilities of ), %0 prinT TAR (10):°(4) END THE PROCRAM’

most versions of BASIC. 00470 INPUT A
00480 IF A=l THEN GOSUB 570 YENTER INFORMATION
Conclusion 00490 IF A=2 THEN GOSUB 2000  !READ THE INFORMATIO

Genealogy matches you and your 00500 IF A=3 THEN GOSUB 3090 !LIST PEDIGREE
computer against exciting and worth- 00510 IF A=4 THEN GO TO 4900 { END PROGRAM

. ! -— 3
while puzzles that challenge the best 8gg§g GO T0 390 INPUT ERROR—TRY AGAIN

abilities of both man and machine. Its 5540
rewards include a closer relationship 00550
with your family, increased know- 00560

ledge of history gleaned from a search 00570 PRINT\PRINT
for facts that may have affected 00580 PRINT “TASK: ADD CENFALOGICAL INFORMATION TO THE FILE®
B e e 00590 OPEN “GEN’ FOR INPUT AS FILE #1, SEQUENTIAL VARIABLE, ACCESS
) APPEND, MAP GENDATA, INVALID 130
terns, and a self-knowledge derived (0600 pRINT\PRINT
from examination of people like 00610 PRINT "WHAT IS THE PERSON’S NAME?"
yourself. Listing 4 continued on page 32

PROCEDURE SUBROUTINE #1
BIRTH CERTIFICATE INFORMATION
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Up Your
Output.

MULTI-TASKING!

The TEMPOS Operating System is quickly becoming the standard in Multi-
User, Multi-T asking operating systems for 8080 and Z80 microcomputers.
Multi-Tasking means that, even with only one user at one terminal, more
than one job can be running on the system simultaneousiy!If you have ever
had to go get a cup of coffee while you wait for your computer to print list-
ings, you know the advantages of a system that will handle one job while
you are working on another. TEMPOS is a true time sharing system, and
the maximum number of jobs is limited only by your memory.

MULTI-USER!

Want to share your computer with another user? With TEMPOS all it takes
is another terminal . . . up to seven interactive terminals are allowed! And
with Re-Entrant programs, each user does not need a complete copy in
memory. We include three Re-Entrant programs (the OPUS/THREE High-
Level Language, the TEXTED Text Editor, and FILES, a disc file
directory/manipulator) or write your own! In addition, we include an
assembler, a linking loader, over a half-dozen other utility programs and
over 60 system subroutines, callable by the programmer!

PROVEN!

With TEMPOS, you get a package that has been tested in our facilities for
over two years, and in the field at over 50 different installations. We have
used this system ourselves for everything from writing high-level languages
to developing applications to text editing to games. TEMPOS is undoubted-
ly the most flexible software tool on the market . . . and you can have it for
much less than you think!

COMPATIBLE!

TEMPOS is available for many different systems; pre-written drivers may
include yours. Or, using our interactive System Generation Routine, you
can add your own. Call or write now for our free catalog and the name of a
dealer near you. The TEMPOS Operating System is available for $787.00,
the manual set (price may be credited toward the purchase of the TEMPOS
package) for $21.50 (prices include shipping within the U.S.).

ADMINISTRATIVE
OCSYSTEMS
OOOINC.
00

1642 S. Parker Road, Suite 300, Denver, Colorado 80231
(303) 755-9694
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Listing 4 continued:

00620 PRINT "(USE MAIDEN NAME WHERE APPROPRIATE)"
00630 INPUT D$

01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320

00640 PRINT\PRINT

00650 PRINT "TO PREVENT “;D$

00660 PRINT "FROM BEING CONFUSED WITH SOMFONE ELSE"
00670 PRINT "WHO MAY HAVE A SIMILAR NAME, HE/SHE"
00680 PRINT "SHOULD HAVE A UNIQUE NUMBFR IN THIS FILF."
00690 PRINT

00700 PRINT "HAS A NUMBER ALRFADY BEEN ASSIGNED?"
00710 INPUT V$

00720 IF V$="Y’ THEN 820

"00730 IF V$="YES’ THEN 820

00740 IF V$<>’N’ THEN IF V$<>’NO’ THEN GO TO 690
00750 LET 12=12+1

00760 LET B=I2

00770 PRINT

00780 PRINT "HE/SHE HAS BEEN ASSIGNED THE NUMBER:"
00790 PRINT

00800 PRINT TAB(10);B

00810 GO TO 850

00820 PRINT

00830 PRINT "PLEASE ENTER THE NUMBER:"

00840 INPUT B

00850 PRINT\PRINT

00860 PRINT "I WILL ASK YOU FOR SOME DATES."

00870 PRINT "PLEASE ENTER DATES IN THE FOLLOWING"
00880 PRINT "FORMAT: DAY MONTH  YEAR"

00890 PRINT "  EXAMPLE: 23 APRIL 1949"

00900 PRINT "IF YOU DON’T KNOW A DATE, ENTER ‘UNKNOWN’.®
00910 PRINT\PRINT

00920 PRINT ‘WHEN WAS “;DS$;° BORN (DA MO YR)?’
00930 INPUT ES

00940 PRINT

00950 PRINT "WHERE WAS HE/SHE BORN?"

00960 INPUT HS$

00970 PRINT\PRINT

00980 PRINT "WHAT WAS ";D$;"’S FATHFR’S NAME?"
00990 PRINT "(IF YOU DON’T KNOW, ENTER ‘UNKNOWN®)"
01000 INPUT Q$

01010 IF Q$="UNKNOWN’ THEN GO TO 1200

01020 PRINT\PRINT

01030 PRINT "DOES ";Q$;" ALREADY HAVE A NUMBER?"
01040 INPUT VS

01050 IF V$="Y’ THEN 1160

IF V$="YES’ THEN 1160
IF V§<>’N’ THEN IF V$<>°NO’ THEN GO TO 1020

PRINT

LET 12=I2+1
LET R=12

PRINT
PRINT
PRINT

"HE HAS BEEN ASSICNED THE NUMBER:"

TAB(10);R

PRINT\PRINT

GO TO
PRINT
PRINT
INPUT
GO TO

1220 .

"PLEASE ENTFR HIS NUMBER:"
R
1220

LET R=0
PRINT\PRINT

PRINT
PRINT
PRINT
INPUT

"WHAT WAS ";D$;"’S MOTHER’S NAME?"
"(USE MAIDEN NAME IF POSSIBLE. IF YoUu"
"DON’T KNOW HER NAME, ENTER ‘UNKNOWN’)"
s$

IF S$="UNKNOWN’ THEN GO TO 1430
PRINT\PRINT

PRINT
INPUT

""DOES SHE ALREADY HAVE A NUMBER?"
v$

IF V$="Y’ THEN GO TO 1400
IF Vv$="YES’ THEN GO TO 1400
IF V$<>’N’ THEN IF V$<>’NO’ THEN GO TO 1270

Listing 4 continued on page 42






YOUR NEXT
GOMPUTER

THE FACTS
SPEED

Speed separates the computers
from the toys. The faster the
processor executes instructions
the more elaborate and greater
the I/O can be. The C4P and
CB8P have execution speed that
is twice as fast as Apple I, or
Commodore PET and over
THREE times as fast as TRS-80.
They are many times faster
than the recently introduced
flock of video game type
computers.

GT OPTION s if that

weren't fast enough, the C4P
and C8P’s speed is nearly
doubled when equipped with

the Ohio Scientific GT option. |

By utilizing a 6502C
microprocessor in conjunction
with ultra-fast static memories,
a C4P or C8P equipped with
the GT option, will yield the
following performance:

J| 1.2 million instructions per

second. Average.

Memory to accumulator ADD
time — 600NS.

JUMP extended — 900NS.

Video Game Type Computers

T T
.5 MIPS 1.0 MIPS

0

1
1.5 MIPS

DISPLAY

The C4P and the C8P offer
more display than other
personal computers — 2048
characters — 32 rows of 64
columns with upper and lower
case. Long display width
makes user instruction easier
to program and to read. The
effective graphics resolution of
256 x 512 points allows these
computers to match the display
limit of even the best color
television sets.

TRS-80 B/W

APPLEII Color

Video Game Type Computers

lO‘ZI
CHARACTERS

2048

Ea13 SCIENPIFIC Compatins nif

Ly
%‘ d
g™

$EEENl frlantl 124 W

" Apple 1l Commodore PET, TRS-80. and Atari 800 are registered trade names of Apple
Computer Inc., Commodore Business Machines Ltd.. Radio Shack, Atari, respectively.

|
|

[ 512
16 COLORS
The C4P and C8P offer a bril-
liant array of 16 colors includ-
ing black available in both
alphabetics and graphics.

CONSTRUCTION

The C4P incorporates a fully
RF shielded aluminum case
with 2-step baked on enamel
finish. It is trimmed with solid
oiled walnut and die-cast
chromed dress panels. Com-
pare its construction to the
plastic cases that are standard
on other personal computers.

The quality doesn't stop at the
surface. The C4P and C8P

are modular BUS orientated
computers with 4 and 8 slots
respectively. The internal
electronics are built to rigorous
industrial standards.

Modularity means expand-
ability and obsolescence pro-
tection. In fact, the original
1977 vintage C2-4P can be
upgraded to a C4P by chang-
ing PC cards at substantially
less cost than purchasing a
new computer.

Circle 300 on inquiry card.



¥

493 155 agar I

LT =
1 Ceivge il i

|
—

|
| Tee

1y

The C4P MF is shown with optional
accessorles (clockwise). Home
Color TV set (requires RF mod-
ulator). 2 joy sticks, AC-Remote
console and 2 modules, wireless
smoke detector and window
detector, modem, printer and
wireless remote security console
{on top of TV.)




JUSTLOOKATALLTHEI O
OF THE C4AP MF - BUILTIN

I/0O capabilities. The most ME CURITY
important feature to look for HO S
when you purchase your next INTERFACES

1-home security interface with
fire and intrusion detection

computer. Compare these
standard features of the C4P

and C8P disk systems to any m -
other computer system. t3a
Regardless of price, you'll find CONmOL ml
none that even come close. INTERFACES i
16 parallel I/0O lines
i
)
11 1
19 2
=) \— 3
8 4
7 _ s
I = OHI0 SCIENTIAG
Aurora, Ohio 44202
cmcx Model Serial

- 1-Real time clock and POWER FUSE
2 -pogn'f'glovqn timer ON (2A)

ON/OFF Switch  Fuse

RS — 232 PORTS
1-300 baud modem port
1-300/1200 baud printer port
Directly connect to an optional

modem and @

printer = @7

Only an Ohio Scientific

C4P MF or C8P DF
can offer you all this 1/0.




AVAILABLE ON THE BACK
AND READY TO RUN.

SOUND

1-programmable tone
generator 200 — 20KHz

1-8 bit companding digital to
analog converter (DAC) for
p music and voice output

ACCESSORY BUS
One accessory BUS connector (

for an external 48 line I/O
board, PROM blaster, analog
data module or education
board.

Cassette IN
(Cassette Versions Only)

Color Adj. Video Display

@ (@

ORC
@ @

Cassette OUT
(Cassette Versions Only)

HOME INTERFACES

1—AC-12 AC remote control

HUMAN INPUT
EXPANSION

2-8 axis joystick interfaces interface
2-10 keypad interface@
> 7/
rm ANy
e Ig N >/

Circle 300 on inquiry card.




CAETWIADE

HARDWARE

COMPUTERS

k| cp 8K BASIC in ROM, 8K RAM,
i : Demo Cassette $ 698
0 ey LR s 24K RAM, Single Mini-Floppy,
ey OS5-65D 3.1 operating system
[t and 2 demo disks 1.695
C8P 8K BASIC in ROM, 8K RAM,
Demo Cassette 895
4 32K RAM Dual 8’ floppies,
3 C8PDF 0S-65D 3.1 and 2 demo disks. 2.587
%
-_ | = RCCESSORIES
®|® ®|®| AC3P 12" B/W Combination
i : Monitor/TV $ 115
®|®|®|®| ACI5P 12" Color Monitor 399
()] _I “' ®|® | ACI6P 2—8 Axis Joy sticks with cables 39
o @ | AC-1IP Answer/Originate 300 baud
. T modem with cable 199
®|®|®|®| AC12P AC-Remote starter set, console,
- 2 lamp modules, 2 appliance
modules, OS-65D home
control operating system. 175
. @ | AC17P Home security starter set (wire-
o less), console, 1 fire detector
b 2-window units, one door unit
" and Demonstration software. 249
. @@ | CAILS Universal telephone interface
= . with touch tone encoder /
e decoder, 300 baud orginate /
: answer modem, analog signal
i mux / demux. 499
‘ ® '@ | CAI5V As above with Votrax voice
Wi module for computer
i {‘I generated voice response. 799
PRINTERS
oo e|le | AcisP Low cost high speed 8% "
1y b aluminized paper printer
. with upper/lower case. $ 695
4 1@ |'@® | AC-I9TP Centronics 779 110 cps tractor
el feed Business printer with
g= interface. 1.250
o/ 0|®| AC14 NEC Spinwriter—word
S| processing printer with high
35 speed parallel Interface. 2,795
i;’n"‘_‘. GT OPTIONS (must be purchased with computer)
@ | C4P ME/GT 24K, 120NS Memory,
ol 6502C processor, 2-speed
- clock. add $ 950
@ @ | CBPDE/GT 48K, 120NS Memory,
teh ': 6502C processor, 2 speed
! clock. add 1.825
For other expansion accessories such as add-on memory, additional
- floppy drives and other accessory boards consult the current full
p—— | line price list.
40 BYTE October 1979

Here is a partial listing of diskettes for the C4P
and CB8P. For a complete listing of diskettes
and cassettes consult the current full line
price list.

APPLICATIONS SOFTWARE

Game Disk 1 Arcade games $ 29
Game Disk 2 Arcade games 29
Game Disk 3 Popular Conventional

Computer games 29
Game Disk 4 Popular Conventional

Computer games 29
Game Disk § Advanced Arcade games 29
Game Disk 6 Advanced Arcade games 29
Game Disk 7 Joy stick Arcade games 29
Game Disk 8 Animations and Cartoons

(2 disk set) 29
Personal Disk 1 Checking/Savings/Loans/Etc. 29
Personal Disk 2 More personal programs 29
Education Disk 1 Educational games 29
Education Disk 2 BASIC tutor series 29
Education Disk 3 Tests/tutors/drills 29
BUSINESS SOFTWARE
Business Disk 1 Depreciation/return on invest-

ments etc. . .. $ 29
Business Disk 2 Mailing list/ Address list/etc. . .. 29
OS-WP2 Complete word processing

system 200
OS-MDMS 65D based Data Base Manager

and information management

system. A must for

business use. 49
MDMS-A/R Accounts Receivable System 29
MDMS-A/P Accounts Payable System 29
MDMS-Inventory Inventory System 29
MDMS-Aux. 1 Sort/File packer/keyFile editor

for ISAM 29
UTILITIES
65D Aux. 1 Sort/packer/memory test/

disassembler $ 29
Graphics 1 Color graphics utilities with

high resolution plot package 29
Home Control 2 Advanced home control program

using AC-12 and AC-17 29
DAC Routines 1 Music composition system with

chord generation capability 39

Purchase your C4P or C8P and accessories direct from your
local Ohio Scientific dealer. Over 300 dealers nationwide.

OHI0 SCIENTIFIG

1333 S. Chillicothe Road ¢ Aurora, Ohio 44202 * (216) 562-3101

Circle 300 on inquiry card.



|
BREAKING THE SOUND BARRIER | THE TRAP DOOR
L S | . .

September 1977 March 1979

Byte Cover Prints --
Limited Editions.

The September ‘77 and March ‘79 covers of BYTE The price of each print is $25. This includes 1) a

are now each available as a limited edition art print, signed and numbered print; 2) a Certificate of
personally signed and numbered by the artist, Authenticity, also signed personally by the artist
Robert Tinney. and witnessed, attesting to the number of the edi-
tion (750), and the destruction of the printing plates;

These prints are strictly limited to a quantity of 750 and 3) first class shipment in a heavy-duty mailing
for each cover, and no other editions, of any size, tube.
will ever be published. Each print is 18" x 22",
printed on quality, coated stock, and signed and To order your limited edition art print, fill out and
numbered in pencil at bottom. mail the order form below.

Sendme____ ‘“'Breaking the Sound Barrier"’ Ship my print(s) to:

prints at $25 each,and _____ *‘Trap Door"”

prints at $25 each. | understand this price in- Name
cludes Certificate of Authenticity and first class  Address
shipment.

City State. Zip.

|

O have enclosed check or money order
to Robert Tinney Graphics. Send order to:

O Charge this to my Master Charge or Visa = =
g Y ; robert tinney graphics
P.O.Box 45047 - Baton Rouge, LA 70895

Card # Expires:

O

Circle 380 on inquiry card. BYTE October 1979 41




hantn
Circle 379 on inquiry card.

U.S. ROBOTICS, INC.

Listing 4 continued:

PENRIL 300/1200 MODEM

iy 01330 PRINT
Originate/Auto-Answer 01340 LET I2=I2+1
ALL $799.00 01350 LET T=I2
. 01360 PRINT "SHF HAS BEEN ASSIGNED THE NUMBFR:"
_NE_VV 01370 PRINT
300 or 1200 Baud Half/Full Duplex on 01380 PRINT TAB(10);T
Bell 212 Compatible Dial-up Phone Lines 01390 GO TO 1450 !t 60 BACK FOR NUMRER
FCC Certified 1 year warranly 01400 PRINT
RS232 Stand Alone 01410 PRINT "PLEASE ENTER HER NUMBFR:"
01420 INPUT T
01430 PRINT\PRINT
PERKIN- 01440 LET T=0
ELMER 01450 PRINT\PRINT
BANTAM 01460 PRINT "WHERE DID YOU GET THE INFORMATION ABOUT"
01470 PRINT D$;"’S BIRTH AND PARENTAGE?"
$799 OO 01480 PRINT "(BF SPECIFIC)"
01490 INPUT D1$
01500 !
All the Features of the 01510 ! MARRTAGE CERTIFICATE INFORMATION
Hazeltine 1400 & LSI ADM-3A 01520 !
Plus 01530 PRINT\PRINT
01540 PRINT "HOW MANY TIMES WAS ";D$;" MARRIED?"

Upper/Lower Case
7 x 10 Char Matrix
White or Black Char

Tab Function
Backspace Key
Shiftlock Key

01550
01560

PRINT ‘(ENTER A DIGIT FROM 0 TO 99)°
INPUT F

Transparent Mode Print Key 01570 IF F=0 THEN GO TO 1730
Addressable Cursor Integrated Numeric 01580 FOR I=1 TO F
01590  PRINT\PRINT
01600 PRINT ‘ENTER A DATE FOR MARRIAGE #°;I;° (DA MO YR)’
$41.61 per month 01610 INPUT CS(I)
Lease-Purchase # 01620  PRINT )
01630 PRINT "WHAT WAS THE SPOUSE’S FULL NAME?"
01640 PRINT ‘(USF MAIDEN NAME WHERE APPLICABLF)’
01650  INPUT GS$(I)
01660  PRINT
01670 PRINT °WHERE WERE THEY MARRIED?’
01680 INPUT KS$(I)
TELETYPE 01690  PRINT\PRINT
MODEL 43 ] 01700 PRINT "WHERE DID YOU GET THE INFORMATION ABOUT MARRIAGE #";F;"?"
KSR with R§232 01710 INPUT D2§(I)
10 or 30 CHAR/SEC 01720 NEXT 1
132 COLUMNS 01730 IF F=0 THFN C$(I)="NOT APPLICABLE’

UPPER/LOWER CASE 01740 IF F=0 THEN G$(I)="NOT APPLICABLE’
01750 !
USR-310] | 01760 ! DEATH CERTIFICATE INFORMATION
Originate ] | 01770 !
Acoustic 01780 PRINT\PRINT
$1 59.00 C 01790 PRINT °WHEN DID “;D$;° DIE (DA MO YR)?®
. oupler 01800 PRINT "(IF YOU DON’T KNOW, ENTER ‘UNKNOWN’."
0-300 Baud Stand Alone I | 01810 PRINT "IF HE OR SHE IS STILL LIVING, ENTER °ALIVE®.)"
Crystal Controlled RS232 01820 INPUT J$
USR-330 01830 IF J$="ALIVE’ THEN GO TO 1900
01840 PRINT\PRINT

Originate

01850 PRINT ‘WHERE DID HE/SHE DIE?’
Auto-Answer

01860 INPUT LS

$339.00 Modem | 01870 PRINT\PRINT
FCC Certified for Direct Connection 01880 PRINT "WHERE DID YOU GET THE INFORMATION ABOUT HIS/HER DEATH?"
to Phone Lines 01890 INPUT D3$
USR-320 Auto-Answer 01900 IF J$="ALIVE’ THEN LS$=°NOT APPLICABLE’
01910 PRINT\PRINT\PRINT
Only Modem $319.00 ol9a0 b
All Units include a 120 day warranty 01930 PUT #1

Optional Maintenance package availabie 01940 CLOSE #1

01950 RETURN

Any Product may be returned

within 10 days for a full refund. 01960 !
. 01970 ! PROCEDURE SUBROUTINE #2
U.S. ROBOTILCS, INC 01980 ! READ AND REVISE FILE
. - il | 01990 !
Jae o b 02000 PRINT\PRINT

CHICADRDO; ILLs a0&07T

(312} 733-0437
(312} 733-0498
(312 733-0499

02010 PRINT "TASK: READ AND REVISF FILF INFORMATION"

02020 PRINT\PRINT

02030 OPEN °‘GEN’ AS FILE #1, SFQUENTIAL VARIABLE, ACCESS MODIFY, MAP GEN
Listing 4 continued on page 44

Sales
General Offices
Service
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N

1]

What it means to you.

dig-i-kit-izer/dij-e-kitsizer/ n: (1): a high-
value low-cost computer graphic input device
designed to be assembled by the user (2): the
most advanced graphics tablet in kit form (3):
An instrument that, when assembled, allows
the user innumerable methods of design and
analysis functions (4): The latest addition to
the most extensive, accurate and reliable line
of digitizers, by Talos

s449.

No adjustments. No calibration.

OPTIONS

e APPLE Interface
e TRS-80 Interface
e RS 232 Interface
e Power Supply

e |C Sockets

e Unit Enclosure

Dealer inquiries invited

PLEASE RUSH ADDITIONAL INFORMATION ON THE
TALOS DIGI-KIT-IZER

Name "

Company e T
Title

Address
City______State___Zip____

Phone -

Circle 361 on inquiry card.

TALOS SYSTEMS INC.
7419 E. Helm Drive
Scottsdale, Arizona 85260
(602) 948-6540

TWX (910) 950 1183

CHECK YOUR LOCAL DEALER NOW

BYTE October 1979




Circle 278 on inquiry card.

software
system

FAMOS™

MULTI-TASKING DOS:
8080/z280

Device independent file system
Multi-sessioning/spooling

Full user accounting

All files dynamic

Multi-user file security
Intersystem communications

$100 BUS SUPPORT

MVT-BASIC™

MULTI-USER COMPILER
Powerful file, string 1/0
Chaining . . . parameter passing
ISAM/sort facilities

Random, sequential files
Machine language calls

Error trapping

HARD DISKS SUPPORTED

MVT-WORDFLOW™
MULTI-USER WORD
PROCESSING SYSTEM

e Concurrent data processing
Automatic field insertion
Global search/replace

Library file insertion

“Cutting & pasting”/block moves
Full WP printer support
Multiple printers/concurrent
Wordwrap/variable line spacing
All options under user control

IMMEDIATE DELIVERY

AVAILABLE TO MANUFACTURERS/
OEM FOR PRIVATE LABEL
MARKETING

MVT
MICROCOMPUTER
SYSTEMS INC.

9241 Reseda Blvd., Suite 203
Northridge, CA 91324

Phone: (213) 349-9076

44  October 1979 © BYTE Publications Inc
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Listing 4 continued:

DATA,
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02590
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730

INVALID 130

PRINT "DO YOU WISH TO SEARCH BY ‘NAME® OR BY “NIUMRER’?"

INPUT W2$

PRINT

IF W2$="NAME’ THEN GO TO 2200

IF W2$<>’NUMBFR’ THEN GO TO 2040
PRINT "PLEASE ENTFR THE NUMRFR:"
INPUT Al

PRINT

RESTORF. #1

LFT Z5=0

LET 75=Z5+1

IF 25>13 THEN PRINT "PERSON #";Al;"IS NOT IN THE FILE."

IF 25>I3 THEN GO TO 2940
GET #1

IF Al<>B THEN GO TO 2140
GO TO 2340

PRINT
PRINT
PRINT
INPUT
PRINT
LET P2§=P1$
RESTORE #1
LFT 75=0
LET Z5=25+1

"PLEASE ENTER HIS OR HER NAMF.

P1$

"IF YOU ARE LOOKING FOR SOMEONFE IN PARTICVULAR"
IF YOU WANT"
"TO READ THROUGH THE ENTIRE FILE, ENTER ‘ALL’."

IF Z5>I3 THEN PRINT P1S;" IS NOT IN THFE FILE."

IF 25>I3 THEN GO TO 2940
GET #1

IF P1$=ALL’ THEN LET P2$=D$
IF P2$<>D$ THEN GO TO 2280

PRINT\PRINT

PRINT °GENEALOGICAL INFORMATION FOR:’
PRINT DS$

PRINT "NUMBFR:";B

PRINT

PRINT ‘BORN: °;ES$

PRINT ‘BIRTHPLACE: °;H$

PRINT

PRINT "FATHFER: ";Q$;" (NUMBFR:";R;"™)"
PRINT "MOTHER: ";S$;" (NUMBER:";T;")"
PRINT

IF F=0 THEN GO

TO 2530
PRINT °MARRIED TO:’
FOR I=1 TO F

PRINT ° “;GS(I)
PRINT * DATE: ‘;CS$(I)
PRINT * PLACE: ‘;KS$(I)
PRINT

NEXT I

IF J$="ALIVE’ THEN GO TO 2560

PRINT "DEATH DATE: ";J$
PRINT °PLACE OF DEATH:
PRINT\PRINT

PRINT "RECORDS SOURCE:"

“;L$

PRINT " BIRTH AND PARENTAGE: ";D1§
FOR I=]1 TO F

PRINT " MARRIAGE #";F;":";D2S(1)
NEXT I
IF J$="ALIVE’ THEN GO TO 2640

PRINT " DEATH: ";D3$
PRINT\PRINT
[]

PRINT ‘DO YOU WISH TO CHANGE ANYTHING?’
INPUT P3$

IF P3$=’N’ THEN GO TO 2930

IF P3$="NO’ THEN GO TO 2930

! MFENU FOPR. REVISIONS

Listing 4 continued on next page



Listing 4 continued:

02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
130

03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
03420
03430

PRINT ‘PLEASE ENTER THE NUMRER OF THE ITFM’

PRINT ‘YOU WISH TO CHANGE:’

PRINT

PRINT * 1) NAME AND NUMBFR’
PRINT ° 2) BIRTH AND PARFNTAGE’
PRINT * 3) MARRIAGE INFORMATION®
PRINT * 4) DEATH INFORMATION’
PRINT * 5) NOTHING®

PRINT

INPUT P4

IF P4=]1 THFN GOSUB 4190

IF P4=2 THEN GOSUR 4300
IF P4=3 THEN GOSUB 4460
IF P4=4 THEN GOSUB 4670
IF P4=5 THEN GO TO 2940

PRINT

]

PRINT ‘DO YOU WISH TO MAKE OTHER CHANGES?’

GO TO 2670

UPDATE #1, MAP 140

PRINT\PRINT

]

PRINT °WOULD YOU CARE TO EXAMINE ANOTHER RFECORD?’

INPUT P$

IF P$="Y’ THEN IF P1§<>°ALL’ THEN GO TO 2030
IF P$="YES® THEN IF P1$<>°ALL’ THEN GO TO 2030
IF P$="Y" THEN GO TO 2310

IF P$="YES’ THEN GO TO 2310
!

CLOSE #1

RETURN

]

! PROCEDURE SUBROUTINE #3

! LINK PEDIGREE BY NUMBER

]

PRINT\PRINT

PRINT "TASK: LIST PEDIGREE"

PRINT\PRINT

OPEN ‘GEN’ AS FILE #1, SEQUENTIAL VARIABLE, MAP GENDATA, INVALID

LET 14=0
PRINT "WHOSE PENIGREE WOULD YOU LIKE PRINTED?"
PRINT "(ENTER HIS/HER NUMBFR, PLEASE)"
INPUT X1
PRINT\PRINT
PRINT "THE SYMBOL ‘F’ STANDS FOR “FATHER'"
PRINT "THE SYMBOL ‘M’ STANDS FOR “MOTHER’"
PRINT\PRINT
!
! FIND PARENTS AND LIST
!
LET 14=I4+1
IF I4>I3 THEN PRINT "PERSON #";X1;"IS NOT LISTED IN THE FILE"
IF I4>I3 THEN GO TO 4150
GET #1
IF B<>X1 THEN GO TO 3240
PRINT TAR(15);"PEDIGREFE FOR PERSON #'";B
PRINT
PRINT D§$
PRINT
PRINT TAR(S); F:°;0Q8;° (NUMBER: “;R;")”
PRINT TAB(S5); "M:”;S$; " (NUMBER:“;T;")’
PRINT
!
! FIND GRANDPARENTS AND LIST
!
LET X2=R
LET X3=T
LET 15=0
LET 112=0
IF X2<>0 THEN I12=I1241
Listing 4 continued on page 46

Circle 141 on inquiry card.

A.C. POWER
CONTROL for ALL
COMPUTERS or
COMPLETE TURNKEY
SYSTEMS

Interface TO the Real World with GIMIX Relay
Driver Boards. Connects to any Computer
through a 20 ma. current loop (up to 4
Boards- 128 Relays per port).

Interface FROM the Real World with GIMIX

« OPTO BOARDS {up to 34 switch closures with one 8 bit
Parallel 170 Port)

* 16 BUTTON KEYPADS

# 35 BUTTON ALPHANUMERIC KEYPADS

A Broad Range of 6800 Systems
and Boards Compatible

with the SS50 Bus

MAINFRAME: inciudes chassis, power
supply, switches, fan and mother board .. § 798.19

16K SYSTEMS: Maintrame, plus 6800 CPU,

16K Static Ram and choice of 1/0. ... $1344.29
Other packages available.

16K Static RAM
Boards for the S
®

$S-50 Bus

e Gold bus connectors
* 4 separate 4K Blocks
¢ |ndividual Addressing,
Write Protect, and Enable/
Disable for each bloc

$298"

Memories. ..

As above
with Sockets
and Software

control features

33“1.

All GIMIX memory boards are assembled,
Burnt-In for 2 weeks, and tested at 2 MHz.
Add $32.00 for 250 ns parts

TI TMS 4044's — 10% SUPPLY
(Not an “equivalent”, but the real thing!)
450 ns $5.80each 250ns $6.90 each

8KPROMBOARD . ........................ $ 98.34
4K PPD PROM BOARD, Burner and Duplicator. .. 198.35
2708'S. .. each T1.90
640r32x 16 VIDEOBOARD . ............... 198.71
80 x 24 SUPER VIDEO BOARD with user programmable RAM
character generator. . ..................... 458.76

Serial 1/0's ..... 1port$ 88.41 4Port 198.43
Parallel 170's. .. .2Port$ 88.42 sprort 198.45
Add $5. handling charge on orders under $200.

GIMIDX

1337 WEST 37th PLACE
CHICAGO, ILLINOIS 60609
(312) 927-5510 » TWX 910-221-4055

Quality Electronic products since 1975.
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Eisting 4 continued: 04170 !
04180 ! REVISION SUBROUTINFE f#1
03440 IF X3<>0 THEN I112=I12+1 04190 ! CHANGF NAME AND NUMBER
03450 IF I12=0 THEN GO TO 4150 104200 !
03460 LET T4=14+1 04210 PRINT\PRINT
03470 IF 14=I13 THEN GOSUB 4840 " 04220 INPUT °NAMFE:’;D$
03480 GFT #1 04230 PRINT
03490 IF X2=B THEN GO TO 3520 04240 INPUT °‘NUMBER: ;B
03500 IF X3=B THEN GO TO 3600 04250 RETURN
03510 GO TO 3460 04260 !
03520 PRINT TAB(10);°FF:“;QS$; (NUMBFR: ;R;")’ 04270 ! REVISION SUBROUTINE #2
03530 PRINT TAB(10);“FM:*;S$;  (NUMBER: “;T;°)’ 04280 ! CHANGE BIRTH -INFORMATION
03540 PRINT 04290 !
' 03550 LET X4=R . 04300 ! CHANGE BIRTH INFORMATION
03560 LFT XS=T 04310 PRINT\PRINT
03570 LET IS5=I5+1 - 04320 INPUT ‘BIRTHDATE: “;ES
03580 IF I5<I12 THEN GO TO 3460 04330 PRINT
03590 IF 1I5>=112 THEN GO TO 3730 04340 INPUT ‘BIRTHPLACE: ‘;H$
03600 PRINT TAB(10);°MF:”;Q$;’ (NUMBER: ;R;")’ 04350 PRINT
03610 PRINT TAB(10); MM:;SS$;° (NUMBER: ;T;*)’ 04360 INPUT "FATHFER’S NAME";Q$
03620 PRINT 04370 INPUT "FATHER’S NUMBER";R
03630 LET X6=R 04380 PRINT
03640 LET X7=T 04390 INPUT "MOTHER’S NAME";SS$
03650 LET IS=I5+1 04400 INPUT "MOTHER’S NUMBER";T
03660 IF 15<I12 THEN GO TO 3460 04410 PRINT
03670 IF I5>=112 THEN GO TO 3730 04420 INPUT "SOURCE OF INFORMATION";D1S
03680 LFT 115=0 04430 RETURN
03690 PRINT 04440 !
03700 ! 04450 ! REVISION SUBROUTINE #3
03710 ! FIND GREAT GRANDPARENTS AND LIST 04460 ! CHANGFE. MARRIAGE INFORMATION
03720 ! 04470 !
03730 LFT 15=0 04480 PRINT\PRINT
03740 LET 112=0 04490 INPUT "WHICH MARRIAGE (ENTER NUMBER)";I
03750 IF X4<>0 THFN I112=112+1 04500 PRINT
03760 IF X5<>0 THEN I12=I12+1 04510 PRINT "DATE OF MARRIAGE #";I1;
03770 IF X6<>0 THEN I12=I112+1 04520 INPUT CS$(I)
03780 IF X7<>0 THEN I12=112+1 04530 PRINT
03790 IF I12=0 THEN GO TO 4150 04540 INPUT "SPOUSE’S NAME";GS(I)
03800 LET 14=I4+1 04550 PRINT
03810 IF 14>I3 THEN GOSUB 4840 04560 INPUT "PLACE OF MARRIAGE";KS(I)
03820 IF I16>4 THEN PRINT "FURTHER TRACING OF 04570 PRINT
THE PEDIGRFE IS IMPOSSIBLE." 04580 PRINT 'SOURCE OF INFORMATION?"
03840 IF 116>4 THEN GO TO 4150 04590 INPUT D2$(I)
03850 GET #1 04600 PRINT
03860 IF X4=B THEN GO TO 3910 04610 PRINT "FOR HOW MANY OF THIS PERSON’S MARRIAGES DOES"
03870 IF XS5=B THEN GO TO 3970 04620 PRINT "THE FILE NOW CONTAIN INFORMATION?"
03880 IF X6=B THEN GO TO 4030 04630 INPUT F
03890 IF X7=B THEN GO TO 4090 04640 RETURN
03900 GO TO 3800 04650 !
03910 PRINT TAB(1S);“FFF:”;0$;° (NUMBER: “;R;")”’ 04660 ! REVISION SUBROUTINE #4
03920 PRINT TAB(15); ‘FFM:“;S$;  (NUMBER: *;T;")’ 04670 ! CHANGE DFATH INFORMATION
03930 PRINT 04680 !
03940 LET I5=I5+l1 04690 PRINT\PRINT
03950 IF I5<I12 THEN GO TO 3800 04700 PRINT "DEATH DATE"
03960 IF 15>=4 THEN GO TO 4150 04710 PRINT "(IF YOU DON’T KNOW, FNTER ‘UNKNOWN’. IF"

03970 PRINT TABR(15); “FMF:“;Q$; " (NUMBFR:“;R;")” 04720 PRINT "HE OR SHE IS STILL ALIVE, ENTER ‘ALIVE’.)"
03980 PRINT TAB(15); “FMM:;S$;  (NUMBER: " ‘ 04730 INPUT J$

03990 PRINT 04740 IF J$="ALIVE® THEN GO TO 4800
04000 LET I5=15+1 04750 PRINT

04010 IF I5<I12 THEN GO TO 3800 04760 INPUT "PLACE OF DEATH";LS$
04020 IF I5>=I12 THEN GO TO 4150 04770 PRINT

04030 PRINT TAB(15);°MFF:’;0$;° (NUMBER:“;R;“)" 04780 PRINT "SOURCE OF INFORMATION?"
04040 PRINT TAB(15);°MFM:’;S$;° (NUMBER:“;T;")” 04790 INPUT D3$

04050 PRINT 04800 RETURN

04060 LET 15=15+1 04810 !

04070 IF I5<I12 THEN GO TO 3800 04820 ! RESTORATION OF FILE POINTER
04080 IF IS5>=I12 THEN GO TO 4150 04830 !

04090 PRINT TAB(1S5); MMF:“;Q$;  (NUMBER: “;R;‘)” 04840 RESTORE #1

04100 PRINT TAB(15); “MMM:°;SS;° (NUMBER: *;T;’)’ 04850 RETURN

04110 PRINT 04860 !

04120 LFET IS=15+1 04870 ! PROCEDURE. SUBROUTINE #4
04130 IF I5<I12 THEN GO TO 3800 04880 ! FND THE PROGRAM
04140 ! 04890 !

04150 CLOSE #1 04900 PRINT

04160 RETURN 04910 END @B

‘ 46  October 1979 © BYTE Publications Inc






Power Helps Analyze
Electric Bills

Karen S Wolfe
2935 E Cannon Dr
Phoenix AZ 85028

We all know there are many reasons for
increasing utility costs, from higher oil prices
to billion dollar Environmental Protection
Agency regulations, but that doesn’t make
the paying any easier.

There has been much rhetoric about per-
sonal conservation and elimination of waste.
In order to formulate an effective and effi-
cient plan for conservation of electricity in
your home or business, you need to know
the cost of operation for individual appli-
ances and other electrical devices.

The Power program (see listing 1) calcu-
lates from your electric bill your cost per
kilowatt-hour of power used. The program
then generates the cost per month and per
hour to operate specific appliances, given
their electrical specifications.
name plate fastened somewhere on the de-
vice. However, some appliances list amps
rather than watts. The Power program con-
tains an option for calculating wattage from
amperage and voltage.

You will also need the listed voltage,
which will usually appear as 120 V or 120
V AC. If voltage is given in a range of, say,
110 V to 130 V, it means that the appliance
will operate at any voltage within the range.
In the program, use the voltage which is
running through the circuit that the appli-
ance is plugged into.

A table of household appliances is pro-
vided for your convenience in gathering and
recording needed inputs and monthly costs.
A word of warning about the estimation of
hours an appliance is operated in a month: |
repeatedly underestimate this time, perhaps
because it seems that months fly by and
hours are inconsequential. But there are 720
hours in a 30-day month and in order to
make this analysis useful one must realistic-
ally estimate hours of use.

Another problem can exist in obtaining
an estimated wattage for some of the high
power consumption devices such as electric
furnaces, or air conditioning units. New
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models, today, will have many of their tech-
nical specifications listed in information
sheets available to the public. Among these
specifications will be an estimate of total
system power requirement in kilowatts. For
the sample run in listing 2, | used the total
system kilowatts that were listed for a heat
pump during its cooling cycle, given various
other criteria such as outdoor temperature.

The listed power requirement was 6.3
kilowatts; however, the program requires
that watts, not kilowatts, be entered. If the
data on your equipment is in kilowatts, mul-
tiply by 1,000 to obtain watts.

Home electric furnaces are usually rated
at 5 kW and up depending on how much
heat is required. A very rough estimate for
an average home with an electric furnace
is 15 to 25 kW, or 15,000 to 25,000 W. If
you cannot obtain your particular system’s
wattage, you might try using this average,
but it could be significantly different from
your actual system’s draw.

Sample Run

The Power program, listing 1, is written
in North Star BASIC. There are no instruc-
tions for providing hardcopy, but if you
desire one you could place a statement for
selecting your printer at, perhaps, line 415.
You could then select the video monitor
again at line 495.

The program presents two options. If you
already know the cost per kilowatt-hour the
utility company uses to calculate your bill,
you can select option 2. This allows you to
input the cost per kilowatt-hour by jumping
to the main portion of the program.

If you do not know the kilowatt-hour
rate, select option 1, as in the example.
Actually, your cost per kilowatt-hour will
probably vary from one month to the next
because of the rating structure systems used
by power companies, especially if time of
day rates are being used. So, you just might
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PR Tee 289 microprocessors
Clockt 2. 0492N2
eaery 6K bytes RAN expandable to 48K

Msplayt 23 lines by 82 characters
Characters! 8 x 7 dot satrix, upper & lover case
Graphies! 33 special graphics characters
Toyboardl 72 heys, 6¢ alphanuseric & 12 function
conteol (8 user-definable
Nuporic hagpad! 12 heys
tursor Agdrossing! relative & direct for full curser control

L4t Functionst Insert or delete cherecter or line

Tidest Norael and reverse by charecter for highlighting

New Heathkit® H89
All-In-One Computer

Heath takes the risk out of selecting a
balanced computer system. Now, video
terminal, floppy, keyboard and 8-bit
computer are brought together in one
self-contained, compact unit. Nothing
hangs out.

Two Z80's

The personal computer has never been
simpler. Or smarter. Two Z80 microproc-
essors mean terminal never shares pow-
er with computer, as do most desk-top
units. So this terminal is capable of a
multitude of high-speed functions, all
controllable by keyboard or software.

102K bytes storage

Built-in floppy disk system gives you fast
access to programs and data. Each 5%-
inch diskette has more than 102K bytes
of storage area, enough to hold entire
files. The All-In-One comes with 16K
RAM, expandable to 48K.

Hundreds of uses at
home or work

The All-In-One Computer runs programs
written in MICROSOFT™ BASIC and
ASSEMBLER Languages. And it accepts all
current software written for the popular
Heathkit H8 computer. You can choose
from scores of practical programs for
home and business.

Learn by building

What better way to learn about comput-
ers than to build one yourself? The All-
In-One is available in easy-to-build kit
form, as well as completely assembled.
Like all Heath electronic kits, it comes to
you with its own easy-to-follow assem-
bly manual and a nationwide network of
service centers to assure smooth sailing.

FREE CATALOG

For complete details on the
Heathkit H89 All-In-One
Computer and nearly 400
other electronic kits for your
home, work or pleasure, send
today for the latest Heathkit
Catalog of values.

*$1195 without floppy. Mail order kit price, F.O.B. Benton Harbor, MI. Also available at Heathkit Electronic Centers at slightly higher prices. Prices subject to change

without notice.

Heathkit

CP-170

HEATH COMPANY, DEPT. 334-580, BENTON HARBOR, M1 49022

Circle 163 on inquiry card.
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Listing 1: North Star
BASIC program to calcu-
late the cost of running
electrical appliances. The
program helps you deter-
mine the operating cost
of an appliance based on
the average wattage or the
voltage and amperage ra-
tings of the product.

out of curiosity calculate your cost per
kilowatt-hour each month as you get your
bill and see if it is changing. Sometimes there
are different rate block structures between
summer and winter.

After entering option 1, you are prompted
to input the ending kilowatt-hour reading
from a recent electric bill (66,239, for
example). Next, input the previous reading,
which should also appear on the bill
(62,213, for example).

The program prompts you to enter the

10 DIM D%(1)

amount of the bill. If your utility company
sells both electricity and gas to you, be cer-.
tain that only the electric portion of the bill
is entered. There may also be a fuel adjust-
ment cost figured into the total cost, and
sales tax will probably appear on the bill. It’s
up to you if you want to include these fig-
ures in the total cost you enter into the
program. If you do include them, you can
apportion their cost to individual appliances.
The cost per kilowatt-hour will probably not
be affected significantly whether you do or

20 FRINT ° THIS FROGRAM CALCULATES FOWER USAGE AND COSTS®
30 PRINT\ PRINT

40 PRINT * FROGRAM OPTIONS:®

50 PRINT

&0 PRINT ° 1. CALCULATE COST FER KILOWATT HOUR®

70 FRINT ° 2. CALCULATE APPLIANCE POWER USAGE AND COST"®
80 PRINT

90 INFUT ° SELECT 1 OR 2 *"»A

100 PRINT

110 ON A GOTO 120, 200

120 INPUT "ENTER ENDING KWH READING FROM ELECTRIC BILL °yE

130 PRINT

140 INPUT "ENTER BEGINNING KWH READING FROM BILL *sE

150 PRINT

160 INFUT "ENTER AMOUNT OF ELECTRIC BILL. °»7T

170 PRINT
180 LET € = T/(E-B)
190 GOTO 220

200 INPUT "ENTER COST PER KWH ®»C

210 PRINT\ PRINT

220 PRINT ° OPTIONS®

230 PRINT .

240 PRINT * 1. CALCULATE WATTS"
250 FRINT ° 2., INPUT WATTS®

260 PRINT

270 INFUT ° SELECT 1 OR 2 "»A

280 PRINT
290 ON A GOTO 300, 350

300 INPUT "ENTER APPLIANCE VOLTAGE ®"»V

310 PRINT

320 INPUT "ENTER AFFLIANCE AMF DRAW °+Z

330 LET W =2Z x V
340 GOTO 360

350 INFUT "ENTER AFFPLIANCE WATTAGE " ,W

360 PRINT

370 INPUT "ENTER NUMBER OF HOURS USED IN TIME PERIOD °"sH
380 PRINT

390 LET K = (WxH)/1000

400 LET D = K x C

410 FPRINT\ FRINT\ FRINT

420 PRINT ® COST PER KILOWATT HOUR OF USAGE = ®sC
430 PRINT

440 FRINT ° KILOWATT HOURS OF POWER USAGE = "yK
450 PRINT

460 PRINT " MONTHLY COST OF THAT FOWER USAGE= ®sD
470 PRINT

480 FRINT * COST PER EST. HOUR'S USE = "yD/H

490 FRINT\ PRINT

500 INPUT"DO YOU WISH TO CALCULATE ANOTHER AFFLIANCE (Y/N)? °,D$

510 IF D¢ = "Y®" THEN 210
520 END
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Big-system performance
for your personal computer.

MicroNET is a remote on-line computing serv-
ice available through local phone lines in 27
major metropolitan areas. It is a service for
personal computer users provided by Compu-
Serve, one of the nation’s leading computer
service companies.

Services available:
® Ability to communicate with other small computer
users
@ Ability to buy and sell software through the network
® Practical personal programs
® Time-saving business applications
® Educational aids
® Easy-to-use programming languages
e Advanced programming and diagnostic tools
® Entertaining games
Plus up to 64 K bytes of on-line file storage.

MicroNET users can access our large-scale
computer systems in offpeak hours, from 6 P.M.
to 5 A.M. local time weekdays and all day on
weekends and most holidays. The cost, which
will be billed to your Master Charge or Visa
Card, is only $5.00 per hour of computer time.
There is a one-time sign-up charge of $9.00.
Circle 54 on inquiry card.

Equipment required
A personal computer or computer terminal with
communications capability and a telephone.

Please send me more information:

C T eee B

| CompuServe

Personal Computing Division
| 5000 Arlington Centre Bivd.
Columbus, Ohio 43220

I
l
l Send me information on MicroNET. l
|
|
|

| Name

Address

I City/State/ZIP

— g —

Cities with local phone service access: Akron, Atlanta, Boston,
Canton, Chicago, Cincinnati, Cleveland, Columbus, Dallas,
Dayton, Denver, Detroit, Houston, Indianapolis, Los Angeles,
Louisville, Memphis, West Caldwell (NJ), New York, Philadel-
phia, Pittsburgh, San Francisco, Stamford (CT), St. Louis,
Toledo, Tucson, Washington, D.C.

Software Authors—see separate ad on page 120.
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Table 1: This table can be used to collect data from your appliances for the

Power program.
Appliance Power Table

Watts or Hours used Monthly Cost per
Appliance amps and volts per month cost hour of use

Coffee maker

Microwave oven

Oven

Range

Dishwasher

Refrigerator

Freezer

Clothes dryer

Clothes washer

Electric blanket

Stereo

Television

Lawn mower

Electric saw

Lighting

Sewing machine

Air conditioner

Dehumidifier

Electronic air
filter

Fan

Electric furnace

Electric hot water
heater

Waterbed heater

Swimming pool
filter

Listing 2: A sample run using the Power program.
THIS FROGRAM CALCULATES POWER USAGE AND COSTS
FROGRAM OFTIONS:

1. CALCULATE COST FER KILOWATT HOUR
2. CALCULATE AFFLIANCE FOWER USAGE AND COST

SELECT 1 OR 2 1
ENTER ENDING KWH READING FROM ELECTRIC BILL 66239
ENTER BEGINNING KWH READING FROM BILL. 62213
ENTER AMOUNT OF ELECTRIC BILL 170.71
OFTIONS

1. CALCULATE WATTS
2. INFUT WATTS

SELECT 1 OR 2 1
ENTER AFPLIANCE VOLTAGE 120
ENTER AFPLIANCE AMP DRAW 3

ENTER NUMBER OF HOURS USED IN TIME PERIOD 100

Listing 2 continued on page 54
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do not include these additional costs. In the
sample run, we will enter $170.71 for the
total cost of electricity.

The program now presents two more
options: to calculate watts from amps and
volts, or to input watts. In the example we
wish to calculate watts, so we enter 1. We
are prompted to enter the appliance voltage,
in this case 120. Then we enter the amps, in
this case 3. The number of hours used a
month is estimated at 100.

The calculations are quickly done and
four results are presented. The inputs in
this example were for a sewing machine and
now | know what it’s costing me to keep
repairing my S year old’s torn clothes. The
first result shown is the cost per kilowatt-
hour, which was calculated from the utility
bill. Notice the E-02 at the end of the num-
ber. This floating point notation means that
you move the decimal point two places to
the left for a dollars and cents answer.
Therefore, the utility company rate on my
last bill averaged out to be $0.04 per kilo-
watt-hour of use.

The next result is the number of kilowatt-
hours of power used for the sewing machine.
This is the product of the kilowatt draw
times the estimated hours of use. Your
electric meter records the total number of
kilowatt-hours of usage; this is what appears
on your bill. In this case, 36 kWh of my
total usage were due to the sewing machine.

The monthly cost of using the machine is
shown next. In this example, it cost me $1.53
to operate my sewing machine for 100 hours
during the month. That doesn’t seem too
bad. In fact, the next result presented shows
me that one hour’s usage of the machine
costs me about 1% cents. That's a bargain!

The program now asks if we wish to cal-
culate costs for another appliance. To do so
we enter Y.

The program already has calculated the
cost per kilowatt-hour, so we loop back to
the options for entering or calculating
wattage. The next appliance | want to check
is a portable color television for which |
know the wattage. So, we enter option 2 for
this prompt.

The wattage for the television is 240, so
this figure is entered as prompted. The esti-
mated hours of usage in a month are 200.
The results show me that running that tele-
vision for 200 hours cost me $2.04 and the
cost for each hour’s use was $0.01,

I want to enter a third appliance, a heat
pump air conditioner. The watts are 6,300
and the estimated hours of use were 300.
The results are significant, revealing a
total cost of $80.14 and a cost per hour of
$0.27. You can see the implications for
conservation.
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TRS-80 Owners .. . ACS makes it easy for you
to add-on disk storage with mini-disk storage
systems...102k bytes of additional on-line storage.

@ COMPARE AND SAVE @ AVAILABLE IMMEDIATELY

The FD-200drive from ACS lets you store 102.4k bytes of Ready when you are...one-, two-, three-, and four-drive
data on one side of the disk...compared to only 80k bytes systems from ACS.

on a TRS-80°mini-disk drive....and 102.4k bytes on the

other side, as well. That’s almost 205k bytes per mini-disk, @® NEW LOWER PRICE

something you can’t do with a TRS-80%drive. Good news from ACS...a singledrive
Completely compatable with your TRS-80Y Can be used FD-200 "cost you only $375. 5
as No. 0, 1, 2 or 3-drive. Add $20.00 for DOS 3.0 disk L]

4-DRIVE CABLE after September 1, 1979.

Circie 9 on inquiry card.
Orders received by 6:00 p.m. shipped ORDER NOW AND SAVE!
E within 3 days on Master Charge, Visa, Send Check or Money Order payable to —

) SR GER Cheglor Monsy e e ACS o 625 Main Street » Nashville, TN 37206

Personal Checks require 14 days to

clear. No C.0.D. Collect calls not Q X it Pri
accepted. All Hardware warrented for 90 days. uan. __ Description Unit Price Total ] Check
ec

Software guaranteed for replacement only.
Prices subject to change without notice. [CJMoney Order

(D MasterCharge

AUTOMATED Ovis
SOFQWOA%PEUgEEgVICE HANDLING CHARGE $1.50 Tf'—_
TENN, RES. ADD 6% SALES TAX TOTAL Exp. Date
(61 5) 244-2798 Name
Division o
% Bompuizs Toid .. e

n Street o Nashville, TN 37206 City

Y Y Y gy
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Listing 2 continued:

COST PER KILOWATT HOUR OF USAGE = 4.2401888E-02 OGN

After you have calculated individual

WL AR S L SR e 3 SRR - 3 power costs for appliances, the next step is

MONTHLY COST OF THAT POMER USAGE= 1.526468 DTS O T L O A Gl )

and lower your bill. The first thing that

COST PER EST. HOUR'S USE = L01526468 should strike you is how little most appli-

ances really cost to operate per month. The

DO YOU WISH TO CALCULATE ANDTHER APFLIANCE (Y/N)? Y second impact will be how expensive certain
- other items are to use.

OFTIONS Look at the appliance table and decide if

you can decrease the hours used for these
most costly items. Set a lower hour goal and
then recalculate the monthly cost. When you

1. CALCULATE WATTS
2. INFUT WATTS

SELECT 1 OR 2 2 think you have a workable goal that will

- help your budget, try to realize those desired

ENTER APPLIANCE WATTAGE 240 hours of usage. Achieving the goals will

demand your own personal determination

ENTER NUMBER OF HOURS USED IN TIME PERIOD 200 and discipline. The Power program can show

you problem areas and help establish targets

COST PER KILOWATT HOUR OF USAGE = 4.2401888E-02 and"Prtior!ties, but that’s where your battle
really begins.

KILOWATT HOURS OF FOWER USAGE = 48 Perhaps, on/off timers would be helpful

in regulating certain devices. Another

MONTHLY COST OF THAT FPOWER USAGE= 2.,0352906 approach that has been attempted is a ‘‘pay

as you turn on” method. With the cost per
hour of use figure from the program, you
can charge yourself accordingly for the
privilege of turning on specific appliances,
such as televisions, washing and drying

COST FER EST. HOUR'S USE = 1.0176453E~02

DO YOU WISH TO CALCULATE ANDTHER APPLIANCE Y/N)? XY

OPTIONS

machines, ovens, ranges, electric lawn
1. CALCULATE WATTS mowers or stereos (even your personal com-
2. INPUT WATTS' puter, heaven help us!).
Putting pennies into a bank on top of the
SELECT 1 OR 2 2 television may sound a bit primitive but
- perhaps it would make one check the tele-
ENTER APPLIANCE WATTAGE 6300 vision listings in the paper more carefully

before switching on the set and turning the

ENTER NUMBER OF HOURS USED IN TIME PERIOD 300 selector to see if there’s anything on worth

] - - watching.
COST FER KILOWATT HOUR OF USAGE 4.2401888E-02 | hope the Power program will aid in
KILOWATT HOURS OF POWER USAGE = 1890 energy conservation. But its informational
possibilities, alone, make it useful. At least
MONTHLY COST OF THAT FOWER USAGE= 80.139548 g you can know more clearly which devices
are most power hungry and by how much.
COST PER EST. HOUR'S USE = 226713189 This is certainly better than receiving your
electric bill and simply grumbling in the
DO YOU WISH TO CALCULATE ANOTHER AFPLIANCE (Y/N)? N dark.m

“z KIM ANALOG INPUT e

Analog to Digital Conversion System for the KIM Computer

KIMSET 1
1-AN 81 10 ANALOG INPUTS - 8 BITS « 100 MICROBEC

Give Uhe KIM the abilitw Lo senses I { . tume 1-KIMMOD - XIMADAPTER . 1 USIR PORT
asasures and CoOnNtrol the world around y . 4 /00 §VEVEMS PORY
at with DAM SYSTEMS aodules. Just slus { 1-CABLE ARM - 24 INCH INTERCONNECT CABLE

the KIMEET1 into the KIM Lo set 16 o | P R . . MANIFOLD MOOULE .aCREW TERMINALS
channels Oof analoa inrut. Screw . » =MANMOO FOR INPUTS, REFERENCE, GROUND
terminals are wrovided for each channel 1o = H 1-pown - POWER MOOULE
ruio\n:mmw::u u:ﬂ:-zt:;: i : ':::;}' farjtAOJVACI9 288,
- o " L [
Each of the 16 analoa inrutse in s shierazaolvact §.808
the ranse of 0 Lo S5.12 voltiss is Ordlor daract Or somiact Your local Compuisr mere

R e o G T o | = . CONNECTICUT microCOMPUTER, Inc.
WODUAE

Con: ion t is 100 microsconds. 180 POCONO ROAD
Ve RIMMOD rrovides one user Rort BROOKFIELD, CONNECTICUT 06804

as well as a DAM SYSTEMS rort. TEL: (203) 775-8659 TWX: TLX: 7104560052

Softuare is srovided.
VISA AND M/C ACCEPTED - SENO ACCOUNT NUMBER, EXPIRATION DATE AND 88N OADER.
40D £3 PER ORDER FOR nmmuo & HANDLING - FOREISN ORDERS ADD 10% FOR AIR POSTAGE
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introducing the First
CP'M Compatible Desktop Computer
with Color Graphics.

The new Intecolor 8063 is the first desktop computer to combine the tion), whether it's in BASIC, FORTRAN IV, or any other programming
advantages of color alphanumerics and graphics with the versatility language. Add the superb readability and improved comprehension
of CP/M. For unprecedented flexibility at a price within of color graphics and you've got unparalled desktop performance.
the reach of most small businesses, the Intecolor Standard features of the Intecolor 8063 include a 19'’ color display
8063 is the answer. with an 80 character x 48 line format, 32K of user RAM (expandable

What does CP/M mean to you? An abundant to 48K), and a dual 8" floppy disk drive with 591K bytes of storage
selection of readily available software. There are (expandable to 1.1 megabytes).
CP/M programs for most business applications, Plus you get ISC's color version of Microsoft® Business BASIC on
minimizing the need for specially-prepared floppy disk. All for just $5995.* incredible? Indeed, and only from ISC,
software. the world's largest supplier of color CRT terminals.
Load the CP/M Operating System Disk and If your application calls for it, Microsoft FORTRAN IV is available
you're ready to run any CP/M from ISC for $150.00.
program (without modifica- So if you want to spend more time computing than programming.
. contact your ISC sales representative today. Or check out the

8063 at selected computer dealers. CP/M in color. Only from ISC.

\ Color Communicates Better

b Gl L "

in PR SHBITS 48N VL
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U.S. Domeslic prices.  Unretouched photo of screen  Furnfture notincluded  CP/M s a reglstered trademark of Digital Research Corp

1SC SALES REPRESENTATIVES: AL. 205/883-8660. AZ: 602/994-5400. AR: (TX) 214/661-9633. CA Alhambra 213/281-2280. Goleta 805/964-8751. Irvine 714/557-4460. Los Angeles 213/476-1241
Mountain View 415/964-9300, San Diego 714/292-8525. CO: 303/779-0666. CT: 203/491-3585. DE: (PA) 215/542-9876. DC: (VA) 703/569-1502. FL. Ft Lauderdale 305/776-4800.
Melbourne 305/723-0766. Orlando 305/425-5505. Tallahassee 904/878-6642. GA: 404/449-5961. HI: 808/524-8633. 1D: (UT)801/973-7969. IL. (No.) 312/564-5440. (S0.){MO) 816/765-3337
IN-{IL) 312/564-5440. 1A: (MO) 816/765-3337. KS: (MO) 816/765-3337. KY: (OH) 513/429-9040. LA: 504/626-9701. ME: {MA) 61 7/729-5770. MD: (VA) 703/569-1502. MA: Cambridge 617/661-9424.
Winchester 617/729-5770. MI: 313/227-7067. MN: 612/822-2119. MS: (AL) 205/883-8660. MO: 816/765-3337. MT: (CO) 303/779-0666. NB: (MO) 816/765-3337. NH: (MA) 617/729-5770
NJ (N0.)201/224-6911.(S0.) 215/542-9876. NV: (AZ) 602/994-5400. NM: 505/292-1212. NY: Melro/L1 201/224-6911 Fairport 716/223-4490. No. Syracuse 315/669-2651. Utica 315/732-1801
NC:919/682-2383. ND: (MN) 612/822-2119, OH: Cleveland 216/464-8113. Columbus 614/436-2051 Dayton 513/429-9040. OK (TX) 214/661-9633. OR: 503/620-5800. PA East 412/922-5110.
West 215/542-9876. RI:{MA) 617/729-5770. SC: 803/798-8070. SD: (MN) 612/882-2119. TN' 615/482-5761. TX: Dallas 214/661-9633. El Paso Area {Las Cruces. NM) 505/523-0601
Houston Only 713/780-2511, UT: 801/973-7969. VT: (MA) 617/729-5770. VA: 703/569-1502. WA 206/455-9180. WV (PA)412/922-5i 10, WL {IL) 312/564-5440. WY (CO)303/779-0666.
EUROPEAN EXPORT SALES EUROPE: (MA) 617/661-9424. BELGIUM: Brussels 02-242 36-04. FRANCE: Rueil Malmaison 749-40-37. GREECE: Athens 642-1368. ITALY Roma 805-647/872-457
THE NETHERLANDS: Poeldijk 01749-7640 SPAIN Barcelona 204 17 43. SWEDEN: Vallingby 08-380-370. SWITZERLAND: Mutschellen 057-546-55. UNITED KINGDOM: Bournemouth 0202-293-115
WEST GERMANY: Munchen 089-31881. AUSTRALIA & NEW ZEALAND: Auckiand 814-9385. Canberra 58- 1811. Chermside 59-6436. Melbourne 03-543-2077 Sydney 02-808-1444. Wellington 64-4585.
CANADA: Datamex Ltd. {Distributor) Dorval 514/636-9774. Ottawa 613/224-1391, Toronto 416/787-1208. Vancouver 604/684-8625. CENTRAL & SOUTH AMERICA & CARIBBEAN {GA) 404/394-9603
MEXICO: Monterrey 564-876. FAR EAST: {CA) 213/382-1107. HONG KONG: 5-742211 JAPAN: Tokyo 402-8596. TAIWAN: Taipei 02-7026284. MIDDLE EAST ISC: PO. Box 48541. Atlanta. GA 30362
404/581-0284. IRAN: Tehran 891148. ISRAEL Tel Aviv 266-291. KUWAIT: Kuwait 438 180/1/2. LEBANON: Beirut 221731 260110. SAUDI ARABIA Jeddah 27790. Ryadh 25083-39732
For sales and service in other countries contact ISC headquartersin Norcross. GA. U.S.A

Intelligent Systems COID. 0 5965 Peachtres Corners East 0 Norcross, GA 30071 0 Telephone 404-449-5961 0 TWX 810-766-1581
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® 8080A CPU has more software
written for it than any other CPU

® 7 plug-in board positions for flexi-
bility in configuring your system

e Up to 65K memory capacity

® Front panel keyboard for direct ac-
cess to registers and memory

$289 kit purchased separately. Was
$379. You save $90.

$349.00 assembled

® Instant access to programs and data
® 102K bytes storage area
® 250 mS typical random access time

includes H8 Computer with 16K memory,
four-port serial /O and operating software, plus H17 Floppy
Disk System (shown here with optional second drive) and
H19 CRT Terminal — all in kit form.

® Includes interface controller board

$495.00 kit purchased separately
$550.00 assembled

e 780 microprocessor-controlled
® 25 x 80, upper and lower case
® Direct cursor addressing

® 8 user-programmable keys

$675.00 kit purchased separately
$995 assembled

Special 5% discount applies to all
software, memory and interface

boards when purchased with the H8
system.

Seven plug-in board positions on the
H8 let you configure any combina-
tion of memory and 1/O’s that suits
you. Heathkit memory boards come
in 16K, 8K and 4K increments. Inter-
face boards are available for parallel,
serial and cassette 1/O’s.

Software for the H8 Computer In-
cludes operating systems software,
MICROSOFT™ BASIC, FORTRAN,
wordprocessing, plus innovative ap-
plications software for business and
pleasure.

An extensive library of programs is
available to owners of Heathkit Com-
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puters through the Heath User’s
Group (HUG). The experience of this
computerite group can help you get
the most from your computer.

You get the most thorough documen-
tation ever written when you buy
your Heathkit Computer. So it’s easy
to get your system assembled and
operating quickly.

And you get one of the most reliable
service organizations after you buy.
More than 55 service locations
throughout the U.S., plus a factory
service phone give you fast access to
experts when you need them.

Computers, peripherals, software and
accessories — in kit or assembled
form — you’ll find them all at your
Heathkit Electronic Center. You'll
even find educational support like

1111118 RARARNNNN
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the special self-instruction programs
that teach you BASIC and Assembly
languages programming.

Alexandria, VA
Anaheim, CA
Atlanta, GA
Baltimore, MD
Boston, MA
Buffalo, NY
Chicago, IL
Cincinnati, OH
Cleveland, OH
Columbus, OH
Dallas, TX
Denver, CO
Detroit, M|

El Cerrito, CA
Fair Lawn, NJ
Frazer, PA
Hartford, CT
Houston, TX
Indianapolis, IN
Jericho, NY
Kansas City, KS
Los Angeles, CA
Louisville, KY
Miami, FL
Milwaukee, WI
Minneapolis, MN

New Orieans, LA
Norfolk, VA
Ocean, Nj
Oklahoma City, OK
Omaha, NB
Philadelphia, PA
Phoenix, AZ
pittsburgh, PA
Pomona, CA
Providence, R!
Redwood, CA
Rochester, NY
Rockville, MD
Sacramento, CA
Salt Lake City, UT
San Antonio, TX
San Diego, CA
San Jose, CA
Seattle, WA

St. Louis, MO

St. Paul, MN
Tampa, FL
Toledo, OH
White Plains, NY
Woodland Hills, CA

Circie 163 on inquiry card.

Write for a FREE Heathkit Catalog
containing the complete line of Heath-
kit Computers, pius nearly 400 other
electronic kits for your home, work or
pleasure.

Heath Company, Dept. 334-580,
Benton Harbor, Mich. 49022

*Units of Schiumberger Products Corporation. Prices stated here
are mail order and may be slightly higher at retail locations, CP-169
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Giarcis's Gircuit Gellap

1979 by S

Self-Refreshing LED
Graphics Display

Light emitting diodes (LEDs) have
been in use for a number of years.
When first introduced they, like tran-
sistors, were very expensive, and
were used only for special applica-
tions. Fortunately, manufacturing
techniques have advanced to a point
where a single red LED costs less than

$0.10. A further achievement is the’

availability of yellow, orange, and
green LEDs.

When we think of graphics dis-
plays, we usually think of television-
type video displays. All of the more
popular personal computing systems
have video displays, with the majori-
ty of them supporting graphics. It is
not inconceivable that we will even-
tually see economical, flat, high-
resolution LED displays which have
the same capabilities as the current
cathode ray tube displays. A manu-
facturing breakthrough will be re-
quired before this is a reality.

There have been some military pro-
grams requiring the construction of
such displays. A few years ago, while

still a member of the military-indus-

trial complex, I worked on a bid to
build a 10 by 10 foot LED display
comprised of 792,000 discrete LED:s.
My calculations at the time predicted
that it would take about 3 kW of
power to run.

This article is not going to describe
how to replace your television screen
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with a flat panel LED display, but will
attempt something a bit more
modest. The concept of LED graphics
is not that far in the future. While
we’re waiting for technology to catch
up with interest, we can experiment
with the concept on a limited scale
and analyze the various logic alter-
natives. A side benefit is the construc-
tion of an 8 by 16 LED display as
your newest peripheral device.

Light Emitting Diode Displays

We all know about LEDs, correct?
They are the little red things that
glow when a current is passed
through them. Most of us even re-
member to use a resistor to limit the
average current to around 20 mA.
What many people don't realize is
that an LED can also be driven by
much higher currents if pulsed on and
off, rather than run continuously.
This is a significant fact to keep in
mind when building a large LED dis-
play.

Figure 1 shows standard methods
for using transistor-transistor logic
(TTL) to drive LEDs. The TTL gate
can be used to either sink or source
current to the LED without external
transistors. In general, TTL devices
will sink 16 thru 20 mA, while some
go as high as 50 mA. (It's best to
check manufacturer specification
sheets if you are unsure.) Open col-

lector gates, shown in figures 1a and
1b, can be wired in either series or
shunt configuration.

In figure 1a the circuit is completed
and the LED is lit when a logic 1 is ap-
plied to the inverter input. The low-
level output of the gate also provides
a path to ground for the LED. Figure
1b, on the other hand, is a shunt cir-
cuit and exhibits an opposite logic.
Normally current flow is through the
LED, and it is lit. When a logic 1 is
applied to the inverter, the resultant
low output shunts the current to
ground, shutting off the LED. There
are advantages to both methods
which I will discuss later. .

Logic parts such as the 7400 NAND
gate or 74LS04 inverter have active
pull-up totem pole outputs. Rather
than just a single NPN transistor like
the open collector types, these have 2
transistors connected in series be-
tween the supply voltage V- and
ground. Depending upon the logic
state, only 1 of the 2 transistors will
be conducting. Generally speaking,
series and shunt LED drivers are more
easily built with open collector
devices. Figure 1d, however, cannot
be accomplished with open collector
logic, because this circuit depends
upon the internal active pull-up resis-
tance to source current to the LED.
The exact amount of available cur-
rent depends upon the logic type.



LOGIC TYPES  Igyy LOW
Vee
748 s 20mA
74H < 20mA
74 < 16 mA R
74LS S 8ma
74L < 3.6mA P
cMOS
4049 2 3ma
cMOS
4009 2 8ma > %

a SERIES

OPEN COLLECTOR GATES

ACTIVE PULLUP - TOTEM POLE GATES

Vee

EXTRA PULLUP

(4 SERIES

MAY BE REQUIRED—> $ R R
¢ ”

Vee
R
¥4
b SHUNT
SERIES -LED
POWER SUPPLIED
4 THROUGH GATE

Figure 1: There are several ways of driving LED displays. A method employing a series circuit with an open collector gate turns on the
LED when a logic 1 is applied to the inverter input. The shunt version of the open collector circuit turns on the LED when a logic 0 is

applied to the inverter input.

If active pull-up totem-pole gates are used (the kind found in nearly all TTL gates), the circuits may be wired only in series. In figure
Ic the voltage needed to power the LED comes from the supply voltage V. In figure 1d the LED is wired in series, and the power to
light the LED is supplied through the logic gate. Typical output currents are given for various types of logic in the accompanying

table.

Returning to the discussion of dis-
plays using LEDs, it is quite simple to
take the logic concepts of figure 1 and
put them to use. Figure 2 outlines a
simple 8-bit LED driver with latched

output. It is suitable as a bar-graph
display, 8-level indicator, or 8-item
annunciator. We always think first of
using the video display to display the
results of a logic decision, but if the

DECODE 1/0 > r +5v
WRITE STROBE 270 &
12 |23 LED’ TYPICAL
. OF EIGHT
S o S Y ML LR . (A
»
D6 D—i D2 oz‘—@——w—o
4
0s [>—— {03\, 03 ”—@——-wv—o
74100 ”

pa >——214ps
1"

03 [>——0o5

D2 l:>—#° D6
15

ot C>— o7

DATA BUS

20
8 LED
Q5 ————@—AM——() DISPLAY
Q6 _——®_~W_<9 1

Q7 w—@—-vw—«

A Y

A Y

A Y

.
oo [>———%1ps Y] "—-@——-w\-—
~
+5V PIN 24
GND PIN (2

Figure 2: A simple 8-bit, latched-output LED display, suitable for use in computer-

controlled bar graphs or 8-level indicators.

result is simply yes or no, the binary
answer can be signified on an LED. In
my own case, such an 8-bit display is
used to keep track of enabled peri-
pherals and 170 (input/output) chan-
nels.

Larger LED Displays Have
to Be Multiplexed

Using 8 LEDs probably doesn’t
excite too many people, especially
when [ started out with a number like
792,000. The 8 LEDs can, of course,
be expanded to 64 by multiplying this
same circuit 8-fold. With an average
current of 15 mA for each LED and
100 mA for each 74100 dual 4-bit
latch, the grand total to run it is
slightly under 2 A at 5 V. This fact,
and the necessity of having 64 resis-
tors as well, leads us to consider some
other means of driving the LEDs.

The logical alternative to contin-
uous operation is time-multiplexed
operation. For an LED with a 20 mA
continuous current rating, this means
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MicroPro International Corporation
”g)w/essiona[ Qua[ity Soﬂwa!e %u Can Count C))n, Jlow!"”’

MicroOPRO Proudly Presents

Now, you can instantly turn your microcomputer into an incomparable word processor.

Hundreds of delighted users have thrown away their pencils and are using the first truly
professional and complete word processor ever available on a microcomputer, WORD-STAR.
i

Everything you've heard, read, wished, thought about - it's here! it's now! and it's Dynamite

Just look at the product overview copies from our 200 page manual (prepared and printed

using WORD-STAR).
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Figure 3: A typical curve for a T-1 % LED showing the relationship between maximum
current and pulse width for specified pulse rates.
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Figure 4: A simple 4 by 4 LED matrix which is software driven.

we'd raise the peak current (ka) and
reduce the duty cycle. If the duty
cycle were 25%, then 4 LEDs could be
multiplexed through the same driver,
and all would appear to operate con-
tinuously. The more LEDs in the
loop, the lower the duty cycle. To
maintain the same brightness, the
current is raised again to produce a
reasonable average current. It reaches
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a point of diminishing returns when
the duty cycle becomes so low that
the peak current required to maintain
a sufficient average current burns out
the LED due to excessive power dis-
sipation.

For pulsed applications, a curve of
maximum peak current, pulse width,
and repetition rate can be used to
determine the maximum recom-

mended operating conditions. Figure
3 illustrates a typical curve for a
T-1% LED such as that used in this
article. It is determined by comparing
peak and average junction temper-
atures during strobed operations, and
maintaining a limit equivalent to the
maximum allowable DC conditions.
At any specified repetition rate, the
relationship between maximum cur-
rent and pulse width is shown. If, for
example, 5 LEDs were to be multi-
plexed, and brightness maintained
equivalent to a 10 mA continuous
current, each would have to be pulsed
for 1 ms 100 times a second, with a
peak current of 100 mA.

Figure 4 shows a simple 4 by 4 LED
matrix which demonstrates this con-
cept. It also serves to point out some
of the limitations of this bare-bones
approach. A latched 8-bit parallel
output port is all that is necessary to
run this display. Four bits define the
column and 4 bits define the row.
Multiplexing is done in software.

To turn on the LED at location
A22, bits B2 and Bé would be set to a
logic 1, while lighting A43 would re-
quire a combination of bits B1 and
B4. The logical process is essentially
an extension of the shunt circuit
described in figure 1.

A microprocessor can be used to
control an X,Y addressable array of
LEDs. The external circuitry required
is minimal, and relatively little pro-
cessor time is used to refresh the
array. The technique used is to
periodically strobe a row and column
address into an output latch. At a
predetermined later time, new infor-
mation concerning the next display
point is sent out to the latch. If this
addressing can proceed faster than
100 times per second, then the entire
display will appear to be DC driven.
Usually, refresh timing is handled
through interrupts.

There are important considerations
to keep in mind when building this
type of circuit. 7406 and 7407 inver-
ting and noninverting drivers are not
high current drivers, but they can
sink 40 mA. They were chosen
because they are cheap and available.
If brightness is a problem and peak
current has to be increased, these
drivers can be replaced with tran-
sistors which have a higher current
rating, or more gates of the same type
can be added in parallel. The fact
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Photo 1: The prototype board for the light emitting diode (LED) display showing all of
the LEDs tumed on. A piece of red plastic is held in front of the display to increase

visibility.

Photo 2: The prototype board displaying GO— without a red filter in front of the

LEDs.

that they are open collector devices
readily allows this.

The second concern is lamp
brightness. LEDs operated at low cur-
rents can have widely varying bright-
ness. It is a good idea to pretest and
select LEDs which appear to have the
same intensity at a specific current.

Build a Self-Refreshing
LED Display

So far I've discussed arrays which,
because of their size, have limited ap-
peal and application. A 4 by 4 display
is still in the realm of indicator, rather
than information display panel. To
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be really effective it should at least be
able to display an alphanumeric char-
acter. Such a requirement dictates a
minimum matrix size of S by 7. This
adequately displays all upper—ase
letters and numbers. But if you are
going to have 5 by 7, why not 10 by 7
for 2 letters and so on?

At some point we have to be
rational. If it were that easy to make
200 by 200 LED arrays, someone
would be making them now. In my
case | needed a multipurpose flat
panel display that could flash a
message (even if only 1 letter at a
time) and serve as a sophisticated

annunciator for my alarm system.
The latter was the true reason for the
use of LED:s.

A transparent sheet with an outline
of my security system is placed over
the LED array. Significant infor-
mation is indicated by flashing the
LED at the point within the array that
corresponds to appropriate sensor
activation. It is quite interesting to
watch the approach of a car down the
driveway as a series of LED indicators
track it.

A 4 by 4 display was too low in
resolution, and while a 5 by 7 display
allowed ASCII alphanumeric dis-
plays, it was also a bit limited. Con-
sidering the hardware techniques
employed and relative indifference to
refresh considerations, I settled on an
8 by 16 display.

Photos 1 and 2 show the completed
display prototype. The prototype
consists of 128 red LEDs arranged in
16 columns of 8. Photo 1 illustrates
them all lit. A red plastic filter is used
to enhance the display. Photo 2
shows it without the filter.

The schematic diagram for this
interface is outlined in figure 5. As
with the majority of my designs, I've
made this to be processor, and pro-
gram execution-speed independent. It
works equally well with assembly
language or BASIC systems, pro-
vided that a program can directly ad-
dress output ports. The interface is a
stand-alone peripheral. Once loaded
with display data, refresh operation is
locally controlled, and the computer
can even be shut off without disturb-
ing the display.

Self-Refreshing—
How Does It Work?

There are 3 major hardware sub-
systems in the 10-chip circuit: input
decoding, data storage, and refresh
scanning. To the computer, this inter-
face appears as 16 output port ad-
dresses numbered 112 thru 127 deci-
mal (remember BASIC uses decimal

Number Type +5V GND
IC1 7430 14 7
1C2 7404 14 7
IC3 74121 14 7
IC4 7489 16 8
IC5 7489 16 8
1C6 7406 14 7
IC7 7406 14 74
IC8 74157 16 8
1C9 7493 5 10
IC10 74154 24 12

Table 1: Power-wiring table for figure 5.



Apple lets you get
per.&l:ml wityh Pgscal.

There’s only one logical way to find out what page and feast your eyes on the many advantages
a person wants in a personal computer. this high level, general-purpose language has to

Ask the person who'll be using one.

At Apple, we've been very successful at
identifying just what people look for in
computers. And then providing them
with it.

In spades.

For serious enthusiasts, this means
making available sophisticated innovations
that are often conspicuously absent from Position transfer face down and pin edges

other personal computers. to 1ron1ng.board cover. Iron transfer slpwly
Like Pascal for one minute. If paper browns, iron is
N too hot. Let transfer cool for one minute, then unpin and
Apple IT1s one of the few personal com- slowly pull transfer straight up. Results are best when
puters that has it. And when you turn this t-shirt is at least 50% polyester.

offer, you'll see why that’s very good
news indeed.
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If you'd like to let the world know
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Preheat iron (dry-wool setting) for
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Figure 5: Schematic diagram for the se.If-refreshf'ng 8 by 16 LED array display. The display is fully static and appears as 16 output
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Figure 6: The 128 light emitting diodes (LEDs) are laid out in groups of 8. Each group of
8 is assigned to a consecutive output port. The port numbers are given here in decimal.

notation). Each column represents the
8 bits of that port.

The most significant bit (MSB) is at
the top and the least significant bit
(LSB) is at the bottom. The leftmost
column is decoded as port number
112 and the rightmost is port number
127. This is depicted in detail in figure
6. These selections are arbitrary and
can be any 16 successive port ad-
dresses you have available. These
ports can also be memory mapped to
use PEEK and POKE instructions

000000 0O
00000000
00000000
00000000
00000000
00000000
00000000
00000000

rather than input/output instruc-
tions, if you wish. (For further infor-
mation on memory mapped 1/0 I
refer you to the book Ciarcia’s Circuit
Cellar from BYTE Books.) ICs 1 and 2
decode these 16 addresses.

Integrated circuits IC3, IC4, ICS
and IC8 perform the data storage
function. IC4 and IC5 are each 4-bit
by 16-word programmable memory
devices which together form an 8-bit
by 16-word storage. When data is
ready for display, the computer per-
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47K 68
‘/@/ ‘_',@/
7406 & &
+
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47K ! b €8
-] ;@/
7406 < .
r@ol Q2
3100 2100
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forms an output procedure to the
selected port. The entry-enable line
goes low, selecting address bus lines
AO thru A3 to be applied as the ad-
dress inputs to the 2 memory devices.

If port decimal 115 were selected in
BASIC, the binary address would be
0011. Sections c and d of IC2 are in-
cluded to forestall a potential race
condition and serve to delay the firing
of the one-shot monostable multi-
vibrator IC3 until theé propagation
delay of ICs 4, 5, and 8 is satisfied.
Once this port address is set through
the 74157, the one-shot fires and
writes the data present on the data
bus into the memory. This is essen-
tially the same sequence as any lat-
ched output port with the exception
that 16 data bytes can be stored.

The schematic diagram as shown
uses transistor-transistor logic (TTL)
devices. If you have an S-100 system,
or otherwise have limited bus driving
capabilities, you may want to sub-
stitute low power TTL devices where
necessary, or buffer all incoming
lines.

The final area of significance is the
LED refresh scanner. Figure 7 pro-
vides an expanded illustration.
Rather than successively addressing
128 LEDs, resulting in a very low-

SHUNT-ORIVER
SINGLE-SECTION

EQUIVALENT
+5v
68
Swi
”
LED
3 sw2
(b)
SWi sSw2
LIGHT OFF CLOSED CLOSED
LIGHT ON OPEN CLOSED

Figure 7: Expanded illustration of column scanning techniques used in self-refreshing LED graphics unit shown in figure 5. Each LED
is not addressed sequentially; the LEDs are addressed by column. This results in a higher refresh rate and lower peak current to main-



Photo 3: Two of the more popular red
LEDs are the TIL-209 (the smaller LED)
and the TIL-220 (larger LED). The average
price for these devices is $0.09 and $0.11
apiece in quantity.

Photo 4: To experiment with 3-color displays, 3 LEDs must be placed in each position

on the board.

duty cycle, this design incorporates
column scanning. Each light emitting
diode (LED) is refreshed once every
16 clock pulses, rather than once
every 128. The result is that lower
peak current is required to maintain
sufficient illumination.

When no data is being written into
the memory (ICs 4 and 5), the address
multiplexer is in the display mode. In
this case it continually channels the
output of a 4-bit free-running counter
(IC9) to the memory address input.
IC10 also receives this address and
enables the particular column to
which the data pertains.
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Photo 5: The program in listing 2 produces the display shown here.

In a normal sequence, the first ad-
dress is 0000 binary. Since the
memory is in a read condition, the
output will reflect the data contents
which had been stored previously as
an output to port 112. IC10, a 4 to 16
demultiplexer, enables the first line
by bringing it to a logic 0. The shunt
drivers now enabled will allow any
LED in that column to turn on in
response to a stored logic 1 on that bit
position. The only LEDs that can
light at this time are in the first
column.

The circuit will stay on this address
until the next clock pulse from ICs 2a
and 2b. The next address would
enable the next column with similar
results. The scan oscillator should be
fast enough that the display does not
flicker.

Various LEDs can be used. Pro-
bably the most popular size is the
T-1% (such as the Texas Instruments
TIL-220) made by most LED manu-
facturers and priced at about $0.11. If
space is a problem, a smaller T-1 can
be used with cost at about $0.09.
Their relative sizes are shown in
photo 3.

There is nothing which requires
that the display be monochromatic.
Considering that color television
screens are actually discrete dots
which seem to blend together when
viewed from a distance, this same
possibility is open for use with LEDs
to a limited extent. The 3 LEDs can be
mounted quite closely as demon-
strated in photo 4. Experimenting
with the tricolor system produced
some interesting results. You must
realize, of course, that a 3-color
display would require 3 sets of digital
logic equivalent to the circuit of
figure 5.

Using a Flat Panel Display

The first thing to do after powering
up and checking out the circuitry is to
try to write data to it. Listing 1 is a
BASIC program which sequentially
exercises all 128 LEDs. Erroneous
data entry can usually be traced to a
too long pulse width on the one-shot
(IC3).

Once the arrays have been built,
you are ready for the big time— dis-
playing a 5 by 7 dot-matrix character.
Photo 5 illustrates this final achieve-
ment, and listing 2 shows the simple
BASIC program required to accom-
plish this.
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Listing 1: BASIC program to turn each light emitting diode (LED) on and off in order.

100
110
120
130
140
190
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320

REM THIS FROGRAM CHECKS EVERY LED INDIVIDUALLY

REM EBY OUTFUTING A SERIES OF COMFUTED VALUES TO THE

REM AFFROFRIATE OUTFUT FORT
REM

REM 8X16 DNISFLAY IS ADDRESSED AS 16 FORTS - NO.S

REM WITH LSI* ON THE LEFT AND MSD ON THE RIGHT
REM

REM FIRST THE DISFLAY IS
FOR S$=112 TO 127

ouT S$y0

NEXT §

nEM

TO 127 DECIMAL

RLANKED BY OUTPUTING ALL ZEROS

REM STARTING FROM THE LOWER LEFT CORNER LEDIS ARE FROGRESSIVELY LIT

REM UF AND DOWN THE COLUMNS MOVING TOWARD' THE RIGHT

FOR I=112 T0O 127
FOR B=0 TO 7
Az2TR

ouT IsA

GOSUR 1000

NEXT B

outT 140

NEXT I

GOTO 240

1000 FOR T=0 TO 30
1010 NEXT T
1020 RETURN

Listing 2: BASIC program to write GO— on the LED display.

100
110
120
130
140

REM THIS FROGRAM WRITES GO > ON THE DISFLAY
REM USING DATA STATEMENTS TO ENTER MATRIX DATA
DIM X(100):DIM S(100)

IATA 124513091305,1385142+0

DATA 124,130,130,130512450

Static displays are interesting, but
if you really want to do a little crowd-
pleasing, then I suggest simulating a
moving marquee. Because this dis-
play interface is column-oriented, it is
relatively simple to accomplish this

150 DATA 16,84,56+16 feat. Listing 3 is a program for shift-
160 FOR S=1 TO 16 . .
- ing the letter A across the display.
170 READI! X(S) . e eps
180 NEXT S The character is left-justified when
190 FOR C=112 TO 127 first displayed with the 5 by 7 data
200 QUT CrX(C-111) written in ports 112 thru 116. On the
210 NEXT C ' next programmed update, the same
220 STOF :GOTO 190 data is written to ports 113 thru 117,
with
TUNE‘UP YUUR PET®- =s sl 09-95 enclosure $134.95
e Exact Pet keyboard layout e Added function key which can be
e Double-shot keytops with graphics hard wired as a system reset
legends e Flexible cable and connector
e Duplicate Return, Space and Shift supplied
keys on numeric pad for
programming ease
Century Research &
Marketing, inc.
= 4815 W. 77th St.
Z Mpls., MN 55435
@ Erhardt & Jost Electronics
;. Rossligasse 2
CH 4450 Sissach
Switzerland
* TM of Commodore Business Machines, Inc.
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Listing 3: BASIC program to move the letter A across the display‘ from left to right.

100 REM THIS FROGRAM DEMONSTRATES USING THE DISFLAY PANEL AS A MOVING MARQUEE
110 REM A SX7 DIOT MATRIX LETTER A IS DISPLAYED ON THE LEFT SIDE

120 REM ANDIN THE SHIFTED ACROSS THE DISFLAY TO THE RIGHT. USING THIS CONCEPT
130 REM VIRTUALLY ANY MESSAGE CAN BE WRITTEN.

140 DIM AC100) :DIM S(20) (DIM X(100)

150 REM FIRST THE LETTER A IS LEFT JUSTIFIED ON THE DISFLAY .
160 A(1)=254 (A(2)=144 (A(3)=144 !A(4)=144 A(5)=254 (REM A(1)-A(5) EQUAL THE LETTER A
170 FOR Q=6 TO 20 :A(Q)=0 INEXT Q@

180 REM

190 REM

200 REM CLEAR THE DISPLAY

210 FOR L=112 TO 127 0UT Ls0 INEXT L

220 REM .

230 REM

240 REM DEFINE TRANSFOSED MATRIX X(1) TO X(16) AND SHIFT RIGHT ONE COLUMN
250 8=1

260 FOR D=1 TO 16

270 XM =a(8)

280 S=8+1

290 IF Sx20 THEN 8=1

300 NEXT D

310 5=8+43

320 GOSUER 370

330 GOTO 260

340 REM

330 REM

360 REM WRITE TRANSFOSED' MATRIX TO DISFLAY

370 FOR L=112 TO 127

380 OUT LsX(L-111)

390 NEXT L

400 FOR T=0 TO 300 :NEXT T (RETURN

410 RETURN

effectively shifting it to the right by 1
column. For long messages, the most
effective method is to utilize a soft-
ware pointer. Even a 2% character
moving marquee is very impressive
and can easily convey intelligent
information.

This 8 by 16 matrix can be ex-
panded by adding more memory and
column decoders. It can be further

enhanced by the addition of other
colors within the same array.

The video screen need not be the
only output display on a personal
computer. It is only a matter of time
before large arrays are commercially
available, but in the meantime we can
experiment with the concept. | hope
that by presenting a self-refreshing
interface design which eliminates the

necessity of interrupts or dedicated
program refresh, I may spark the in-
terest of many experimenters.

If you have any questions on this
or any previous article, don't hesitate
to write to me. Please include a self-
addressed stamped envelope.®

Next Month: A look at the new Intel 8086. l
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Techaicsl Forum

Using Finite State
Machines

David E Cortesi, 2340 Tasso St, Palo Alto CA 94301

I was pleased to see a good introductory article on the
use of finite state machines appear in BYTE (see “Design-
ing a Command Language” by G A Van den Bout, BYTE,
June 1979, page 176). 1 have found the finite state
machine (or finite state automaton, or just FSA) to be a
valuable tool in my programmer’s toolkit. The finite state
machine is an aid to organizing one's thoughts while
designing, a good way of producing a really unam-
biguous specification document, and as an implemented
program it can yield very efficient and reliable code.

The finite state machine has long been a plaything of
the theoreticians of computer science; you can find it
described and analyzed in any textbook on compiler
design (it is a good textbook if you can understand the
description!). Unfortunately the finite state machine
rarely moves out of the textbook and into practical pro-
grams. I would like to extend Van den Bout'’s article with
2 examples from my own experience as a professional
programmer that show how the finite state machine
solved difficult programming problems in the real world.

The first case arose during the design of a timesharing
system that was to have a large number of commands.
The syntax of the command language was laid down ear-
ly in the project, but the specification of the commands
themselves kept changing. If I and my colleagues had
tried to write detailed code to parse each of the many
commands and operands, especially in the face of chang-
ing specifications, we would have been swamped. We
had to do something to systematize the command-parsing
code.

We hit on the idea of using finite state machines
represented as directed graphs (like the figures in the
previous BYTE article). Since we were using a macro-
assembler, we created NODE and ARC macroinstruc-
tions so that we could “draw” the graph of a command by
writing a series of macro calls. Listing 1 shows how some

of the chess game commands in the prior article might

look in such a macrolanguage.

Each macroinstruction assembled to a small group of
constants. We thought of these groups as the machine
language of an imaginary finite state computer. We then
wrote a finite state interpreter which could process these
machine instructions. This interpreter program took as
its input: (1) the top node of a graph; (2) the tokenized
command line from the user; and (3) a small working
storage area where semantic routines could leave their
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Sl AHODE i TOP NODE, ARCS SELECT VERB-TOKENS
TOKEN=KWD, VALUF="MOVE" ,NEXT =521
TOKEN=KWD,VALUE=*CAP ", NEXT=S2C
TOKEN=KWD, VALUE="TAKE" ,NEXT=S]1
*MOVE, CAP, OR TAKE??!
VERL =1 ; SET VERB-CODE
TOKEN=ANY, NEXT=52
VERB=2 ; SET VER3-CODE OF CA®

; COMMON GRAPH FOR MOVE AND CAP

TOKEN=KWD, VALUE="FRCM' ,NEXT=S3
TOKEN=KWD, VALUE='TD" ,NEXT=58
*2?? PLEASE SAY TD CR FROM'

; GRAPH OF 'FRGH XX TO YY*

TOKEN=POS,SEMACT=FRF0S, NEXT=54
A POSITION MUST FOLLOW FROM®

OF MOVE

PART
S3 ANODE

S4 ANODE
TOKEN=KWD,VALUE='TO" ,HEXT=S5
*FRCM XX -- EXPECTING TYO'

TCKEN=POS,SEMACT=TOPOS, NEXT=5%
A POSITION MYST FOLLOW 10°
; GRAPH OF *'TO0 XX FROM YY'

$5 ANODE

VARIANT
S8 ANODE

TOKEN=POS, SEMACT=TOPOS, NEXT=S9

ZHODE *A POSITION {:UST FOLLCW TO'*

59 ANODE
TOKEN=KWD, VALUE="'FROM®' ,NEXT=S510
'TO XX -- EXPECTINSG FROM®
S10
TOKEN=POS,SEMACT=FRPOS,NEXT=5¢6
A POSITION MUST FOLLOW FROM'
i END-CHECK FOR MOVE AND CAP
$6 ANODE
ARC TOKENZEND ; OMITTED MNEXT= MEANS ‘ALl
*EXTRA OPERAND®
VERB=3 ; SET VERD-CODE OF TAKE

DONKE'

ete, ete.

Listing 1: A graph representation of a finite state machine as it
might look drawn with a macroassembler. The macro-
instructions would assemble to machine language for a
hypothetical finite state computer; that in tum would be
simulated by an interpreter.

R INPUT TOKEN
0
W ¢ 1 - 1 0o 11...91 I €& | <end>
|
1 27A0 I 2741 3780 4/7A2 | 5/A3 } 0/E1l 0/E2
| |
2 0/E3 0/E3 37A0 472 5/A3 0/E4 | 0/ES
3 0/E6 0/Eé6 37A0 4s7A2 | 5/A3 67A4 | 0s21
|
4 0/E7 0/E? 47A2 4/7A2 I 5/A3 6/7AG 0s22
|
5 0/E8 0/ES8 5/7A5 5/7A5 I0159 6/7A6 0s23
6 77A0 77A6 7740 T7A7 | 0/El0 0sE1ll | 0sEl12
7 0/E13 0/E13 T7A7 T7A7 I o0sEl0 0/El11l | 024
A0: do nothing Zl: exit. value is zero
Al: note negative Z2: exit, value is integral
A2: collect integer digit 23: exit for rationail

A3: note rational Z4:
A%: note exponantial

A5: collect fraction digit

A6: note nagative exponent

collect exponent digit

El: number(?) is <E>.. E8:
E2: number is null E€9:

exit for exponential

..<decimal><sign>..
..<decimal><decimal>..

E3: <sign><sign>... El10: ..<E><dccimal>..
E4: <sign><E>.. Ell: ..<E><E>..,

E5: <sign><end> El2: ., .<ae><and>

E6: 0. .<sign>.. E13: ..<E><sign><sign>..

E7: <digit>..<sign>..

Table 1: A finite state machine for processing numeric con-
stants, represented as an array. Each row is a state of the
machine; a column is selected by the next input token. At the in-
tersection is the row number for the next step, and the name of
an action to be done.



TARIBEILIL VIDS=II

Vertical IDisk Sulvsysten

SYSTEM INCLUDES:

* 2 Siemens 8’ Disk Drives

® 1 Cabinet with Fan and
Power Supply.

* 1 Tarbell Floppy Disk Inter-
face, assembled & tested.

e 1 CP/M Disk Operating Sys-
tem.

e 1 Tarbell BASIC.

e All Cables and Connectors.

e Complete User Documenta-
tion.

s Fully factory assembled and

$1888.00

v bl \Ds-n1
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output. It returned either a verb number (from an
ANODE macroinstruction) or an error message (from a
ZNODE macroinstruction). The only other code needed
was a set of small, easily coded semantic routines, one to
convert and store away each kind of token.

With this mechanism in place we had only to “draw”
each command’s graph in macroinstructions, and add
any semantic routines unique to that command. The job
was much smaller than writing code for all commands,
and far easier to update as the specifications fluctuated.
The same interpreter was used again in a later project
with a similar command language.

This method of writing a command language turned
out to have an advantage we had not expected. Every
time we wrote a ZNODE macroinstruction, we were
faced with the fact that someday a user would enter a bad
command that would drop through to that ZNODE.
Each time we were forced to decide what the system
should do when that occurred. Every possible user error
was made evident to us and we had to think about error
responses in more detail than usual, but the very specific
circumstances under which each error was trapped made
it easy to give explicit, helpful messages.

The second example comes from the construction of an
interpreter for a programming language. An interpreter
has to do a lot of converting between the character form
of numbers and their internal form (binary, in this case).
The language being implemented supported every form
of numeric constant, including things like

1. (for a real 1.0)
3E25 (decimal not required)
+00319645.26E-0005 (leading zeroes, signs)

When 1 was presented with this problem I had just
completed a course in compiler writing, where I had seen
finite state machines applied to exactly this problem. It
took but a day to work out an array like that in table 1.
This is a finite state machine, but one represented as an
array instead of a graph. The 2 representations are
equivalent; a finite state machine drawn as a graph can be
drawn as an array or vice versa. The nodes of the graph
become the rows of the array; the lines become columns.

The array is processed like this: the finite state machine
is always active on some row, initially row 1. Get the
next input token. Find the column with that token at its
head (of course a clever designer will have arranged that
a token is just an integer that is a valid column-index). At
the intersection of that column and the active row, find 2
items, such as 2/A1. The first item, like 2, becomes the
new active row. The second item, like A1, is the label of a
semantic action to be performed. Repeat until the active
row number is O, then stop.

Look at row 1 of table 1. Reading across, if the first
token of a numeric constant is:

+ do nothing and go to row 2

— remember to negate the result and go to row 2

0 do nothing and go to row 3

1...9 collect a digit and go to row 4

. note the number will be rational ("real”) and go to
row S

E error — number starts with E, stop

<end> error, stop

October 1979 © BYTE Publications Inc

.

If you read the other rows the same way, you will see
how this finite state machine can parse any legitimate
numeric constant. It also finds every possible syntax
error in a very explicit way. .

So far I had not gone beyond what any textbook could
tell me, but I had the additional objective of making the
fastest assembler language constant converter that I
could. I wanted to use every hardware advantage
allowed by my machine, yet keep reliable, readable code
— and the finite state machine helped me!

I eventually ended up with an array several rows
higher than the one in table 1. Each additional row was
designed to pick up a particular set of input
characteristics that I could take advantage of. One op-
timization was row 3 of table 1, which does not appear in
most textbooks. The finite state machine stays on row 3
as long as it is seeing leading zeroes on the integer part of
the number. Action A2, “collect integer digit,” will
typically involve performing arithmetic operations on the
token. A leading zero contributes nothing to the final
binary value, so why “collect” it? The finite state machine
stays on row 3, spinning through the leading zeroes and
doing almost no work, until a significant digit is found. If
the finite state machine takes exit action Z1, it has
recognized a constant of zero (fairly common in pro-
grams) without doing any arithmetic.

We expected single-digit constants to be quite common
in typical programs. It happened that the binary value of
a single digit could be obtained from the input token with
a logical AND operation. I put in another row between
rows 3 and 4 of table 1, so that a special exit action would
be taken for the case of <digit> <end>.Now the finite
state machine would process any single-digit constant
without doing arithmetic. These and other hardware-
level optimizations were achieved during design; they
added almost nothing to the complexity of the final code.

The array form of a finite state machine is easily coded
using a pair of integer matrices, one for the next-state
numbers and one for the action-numbers (action-labels, if
your language allows label variables; action-addresses in
assembler language). The resulting program almost has
to be smaller and more readable than the brute force code
needed to do the same job. Since the act of designing the
array forces you to consider every possible input
sequence, the program will usually be much more
reliable.

I have drawn these examples from professional soft-
ware projects, but those are certainly not the only places
where finite state machines can be used. 1 hope I have
shown that the finite state machine can be a valuable tool
for anyone faced with programming for a complicated in-
put string. Designing it clarifies the problem and reveals
all error situations, and coding it yields elegant, efficient
programs. @

Technical Forum is a feature intended as an interactive dialog on
the technology of personal computing. The subject matter is open-
ended, and the intent is to foster discussion end communication
among readers of BYTE. We ask that all correspondents supply their
full names and addresses to be printed with their commentaries. We
also ask that correspondents supply their lelephone rumbers, which
will not be printed,






LET SYBEX SH

The SYBEX self-study course library features ten professional quality audio re-

cordings of lectures on a variety of microprocessor topics, from the introductory MIBROPRD(.:ESSURS.

to the advanced levels. Widely used in academic and industrial training en- s T ATyl
vironments, each course is accompanied by a specially prepared seminar work-
book.

SYBEX courses are the result of our extensive experience combining state-of-
the-art technical information with thoroughly planned instructional programming
techniques.

INTRODUCTION TO MICROPROCESSORS
Reference #51

..-'Dll'ﬂ‘ll G LASEH

This i is i ded for all peciolists who wish 1o ocquire a broad f— 4
undersionding of the basic pts ond od: ges of micropr 'MCHODf’Eggic'gSNS%a ~:‘ _"T:-

1 1]
PROGRAMMING MICROPROCESSORS SYSTEM .
Reference #52 P"i e
This seminar describes the internol operotion of o microprocessor system n s ;-* '“ 2
including how instructions are fetched ond executed as well as how progroms C ry
ore written and executed in typical cases (arithmetic and input/output). i 1

DESIGNING A MICROPROCESSOR SYSTEM

Reference #53

How to inter micropr: system in detail: the ROM,
RAM, PIO, UART, MPU clock. Trade-offs in oddressing techniques.

Aderd

INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING

Reference #5108

Are you planning to buy or use a microcomputer system? This seminar en-
ables you to understand the choices and possibilities.

INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING

Reference #5108

Are you planning 1o buy or use o mccvocampulsv sysvom? This seminor gives
you an ding of the choices and ibi

MICROPROCESSORS

Reference #5B81

The basic hardware course. It will provide you with a comprehensive and
effective undersianding of all the important aspects of microprocessors and
systems. ’

MICROPROCESSOR PROGRAMMING.

Reference #582

The basic softwore course. It will 1ake you step by step through all the im-
portant asp of micr puter prog 9.

MILITARY (SEVERE ENVIRONMENT) MICROPROCESSOR SYSTEMS

Reference #SB3

A plete study of ints, techniques, and sy ilable for severe-
environment opplicotions.

BIT-SLICE

Reference #SB5

A complete detoiled system, including bits, can be built in one day. Other
innovative applications of slices are also exomined.

INDUSTRIAL MICROPROCESSOR SYSTEMS

Reference #586

This course siresses actuol indusiriol hardware ond software techniques:
the components, the programs , and the costs.

MICROPROCESSOR INTERFACING TECHNIQUES
Reference #587
How to ossemble, interfoce and interconnect a sysiem.

TO ORDER:
By Phone: (415) 848-8233. Visa, Mastercharge,
American Express.
By Mail: Indicate quantity desired. Include pay-

sy

ment. v wsmme oy
Shipping: Add $1.50 per book (UPS), or $.75 i
(4th class - allow 4 weeks for delivery); dou-
ble for casettes and overseas.
Tax: In Californio add tax.
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OW YOU HOW |

SYBEX books offer a comprehensive overview of microprocessors from be-
ginning to advanced levels. Programming techniques, interfacing and imple-
mentation are thoroughly presented and analyzed in a highly readable and
informative style, while providing the reader a detailed understanding of var-
ious computer systems.

PROGRAMMING THE 280

Reference #C280

ROONAY ZAKS, 330 pages

A plete introductory text for the 280.

AN INTRODUCTION TO PERSONAL AND BUSINESS COMPUTING

Reference #C200

ROONAY ZAKS, 250 pages

A comprehensive introduction to small computers, their peripherals, and
what to select.

MICROPROCESSORS: FROM CHIPS TO SYSTEMS

Reference #C201

ROODNAY ZAKS, 416 pages

The bosic text on all aspects of microprocessors and the assembly of o
- system.

PROGRAMMING THE 6502
Reference #C202
ROODNAY ZAKS, 400 pages

PROGRAMMING
MICROPROCESSORS

INTRODUCTION TQ
MICROPROCESSORS

Srmu aroen

A complete introductory progromming text for the 6502.
o=
Ll L] 6502 APPLICATIONS BOOK
l | =} F Ld Reference #D302

e = RODNAY ZAKS, 288 pages
Connecting a 6502 boord to the outside world: from home alarm to music
and industriol control.

MICROPROGRAMMED APL IMPLEMENTATION

Reference #210

RODNAY ZAKS, 350 pages

P o uniform ptuol lysis of the parsing ond interpreting pro-
cess for APL, as well os the octuol impiementation techniques.

MICROPROCESSOR INTERFACING TECHNIQUES
P—— p— Reference #C207
T R _\ AUSTIN LESEA & RODNAY ZAKS, 416 pages
How 1o interface o microprocessor 1o external devices: from keyboord 1o

mwm ADC 10 floppy disk, including stondord busses.

MICROPROCESSOH LEXICON
|NTERFAC'NG Reference #X1
TECHN'QUES 'Ao'r'"":: definitions of the microprocessor world in a convenient pocketbook

eyt

SYBEX
Dept.
2020 Miivia Street
Berkeley, California 94704
e I
------ | I OS10B...........$21.90 OS1.............$19.95
| 0Oc2so........... $11.95 0Os2............. $29.95 I
| Oc2o0....00 00000 $6.95 [OS3............. $29.95 |
I aczon........... $1095 0OsBl............ $69.95
Oc2:2........... $11.95 Ose2............ $69.95 I
| | OD302........... $12.95 [SB3............ $59.95 |
! I 0 zio............ $25.00 (OsB5............ $59.95
0 c207........... $13.95 [SB6............ $59.95 |
I OXV..oeiiina... $2.95 OsB7............ $59.95 I
I Name
Company. |
| Address I
City State Zip,
| o Charge my: O Visa O M.C. O Amer. Exp. |
I Number. Exp. Date_____
Signature I

e e
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Picking Up the Pieces

Everything had been going so
smoothly. I had just saved several
important programs on a disk and
had planned to spend the rest of the
afternoon doing fun things with
them. Now the computer was telling
me that my full disk was completely
empty. .

I had been using my floppy disk
system for over 6 months before the
output error mentioned above
occurred. I discovered, to my sorrow,
that while input and output errors on
a floppy disk are very rare, they can
still happen. I survived my catas-
trophe. I hope that my experience can
help you survive yours.

Disk Files

Generally, 2 different methods are
used to place files on a floppy disk:
sequential file storage, and track or
sector allocation.

In the sequential file storage
method, a new file is placed on the
disk in the unused sectors following
the last file added to the disk. This is
demonstrated in figure 1. Any files
that are deleted, such as file B, will
generate unused space on the disk
that is not used for storing new files.
New files go at the end of all

About the Author

Al Baker is 30 years old and lives with his
wife, Janet, and 2 children in Wheaton IL. He is
currently the programming director for The
Image Producers Inc, Northbrook IL. He is a
member of the American Association for the
Advancement of Science, the National Space
Institute, and the Chicago Area Computer
Hobbyist Exchange. He says, "My favorite
sports are volleyball and handball, and my
hobbies are playing with computers,
photography, and playing with computers.”
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2327 S Westminster
Wheaton IL 60187

previously used space. But what
about all of the unused space taken
up by the deleted files? Simple. These
systems provide a utility program
which eliminates this unused space by
shifting the files on the disk. This pro-
cess, which is called compressing or
packing the disk, is shown in figure 2.

If this is the way your system
works, then the data block that got
wiped out on my system exists on

your system. However, as you will
see, its contents and use are totally
different.

The track, or sector allocation
method is also known as the bit map
method or chained, sequential-
storage method. It is used by the
more impressive, and efficient, large-
system support packages. It is also
used by my Peripheral Vision floppy
disk operating system (FDOS).

Figure 1: In the sequential storage method, files are placed on the disk starting at the

first empty sector after the last stored file.
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The Honor Graduate

There's been a lot of talk lately
about . intelligent terminals with
small systems capability. And, it's
always the same. The systems
which make the grade in perfor-
mance usually flunk the test in
price. At least that was the case
until the SuperBrain graduated with
the highest PPR (Price/Perfor-
mance Ratio) in the history of the
industry.

For less than $3,000*, SuperBrain
users get exceptional performance
for just a fraction of what they'd
expect to pay. Standard features in-
clude: two dual-density mini-flop-
pies with 320K bytes of disk storage,
64K of RAM to handle even the most
sophisticated programs, a CP/M
Disk Operating System with a high-
powered text editor, assembler and

*Quantity one. Dealer inquiries invited.
Circle 180 on inquiry card.

debugger. And, with SuperBrain's
S-100 bus adapter, you can even add
a 10 megabyte disk!

More than an intelligent terminal,
the SuperBrain outperforms many
other systems costing three to five
times as much. Endowed with a
hefty amount of available software
(BASIC, FORTRAN, COBOL), the
SuperBrain is ready to take on your
toughest assignment. You name it!
General Ledger, Accounts Receiv-
able, Payroll, Inventory or Word Pro-
cessing . . . the SuperBrain handles
all of them with ease.

Your operators will praise the
SuperBrain’s good looks. A full
ASCII keyboard with a numeric key-
pad and function keys. A non-glare,
dynamically focused, twelve inch
screen. All in an attractive desktop
unit weighing less than a standard

office typewriter. Sophisticated
users will acclaim SuperBrain’s twin
Z-80 processors which transfer data
to the screen at 38 kilobaud! Inter-
facing a printer or modem is no
problem using SuperBrain's RS-
232C communications port. But best
of all, you won’t need a PhD in com-
puter repair to maintain the Super-
Brain. Its single board design makes
servicing a snap!

So don't be fooled by all the fresh-
man students in the small systems
business. Insist on this year's honor
graduate . . . the SuperBrain.

INTERTEC
T DATA
SYSIEMS.

2300 Broad River Road, Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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In this method all of the space on
the disk is represented by a single bit
map. Each bit in the area called the
bit map represents 1 physical area on
the disk. In my system this area is a
sector. (Refer to figure 3.) On each
floppy disk there are 74 tracks
represented in the bit map for that
disk. (There are actually 77 tracks on
the floppy disk, but the first 2 tracks
contain the operating system, and the
third functions as the directory, con-
taining the bit map itself and the
names and addresses of all the files on

the disk. Since each track has 16 sec-
tors when using FDOS, the bit map
contains 74 times 16, or 1184 bits.
This represents 1 bit for each sector
on the disk. Dividing by 8 gives a bit
map size of 148 bytes. This fits easily
into a single 256-byte sector on the
disk.

Now we can use the bit map to
determine which sectors on the disk
are in use. A file program will read
the bit map into memory and will
find a O bit in the map. The sector
represented by this bit is unused. If a

(a)

| 1 | [
[ FILE A fo SPACE +| FILE C |o- SPACE o] FILE E | USABLE SPACE |
(b)

|F|LEA| FILE C }4

SPACE —ol FILE E [ USABLE SPACEJ

(c)

rFILE Al FLEC I FILE E |

USABLE SPACE N

bl |

Figure 2: In a system which uses the sequential storage method, unusable space is turned
into usable space by compressing the data. Starting with the data stored on the disk
(2a), the usable data is shifted toward the beginning of the storage space until the files
are behind each other (2b). This process is continued until all of the unusable space has
been pushed to the end of the disk and is usable.

new file is being created and it needs
another sector, FDOS turns the bit on
(makes it a logic 1) and writes the bit
map back onto the disk. When a file
is deleted, the bits representing each
sector in the file are turned off. The
space is immediately available for use
by another file. Now we have a way
of using space on the disk which
eliminates the problem of wasted
space caused by the old way of doing
things.

Unfortunately this method creates
its own set of problems. The first pro-
blem is not very obvious. If a file is
longer than 1 sector, it won't fit. The
wrong solution is to try to find an
area with enough empty sectors
located adjacently. We might as well
consider all of those areas with just a
few free sectors as useless space.
Also, we never know how big a file is
going to be until it is too late to look
for a bigger space.

The correct solution is to let each
sector in the file point to the location
of the next sector in the file. Look at
figure 4. Here we have a 1000-byte
file of data contained on four
256-byte sectors. When a program
tries to read the 257th byte from the

LA34 DECwriter IV N©W

$1,199.00

o Upper/lower case, 9x7 dot matrix

= e 10, 12, 13.2, 16.5 characters/inch

* 2,3, 4,6, 8 or 12 lines/inch

* 22"W x 7"H x 15%"D, 25 Ibs.

* 110 or 300 baud, RS 232C serial
ASCIl

* Friction feed, paper width to 15"

cps.

DATA TERMINAL EQUIPMENT — FROM MICROMAIL

from DIABLO

piABLO 1640 $2,690.00

Receive-only $2,331.00 ;
High-quality daisywheel printing at
45

DIABLO 1650 §2,779.00

Rocoive-only  $2,419.00
Metal daisywheel printing at 40 cps.

T.1. 810 printer $1,695,00

¢ Includes upper/lower case
* 150 characters per second
® RS 232C serial interface
® Adjustable forms tractor

soroc 10 120  $795.00
» RS 232C, uppet/iower case, full SOROC 10 140 31_250_00
ASCh

NEC Spinwriter
Call or write for prices

* Numeric keypad, protected fields

* RS 232C and 20mA current loop

o Cursor keys plus addressable cur-
sor
® Auxiliary extension port

e Extensive editing features
» 25th line terminal status display
* 16 function keys (32 with shift)

To Order: Send certified check (personal or company checks require
two weeks to clear) including handling” and 6% sales tax if delivered
within California.

“Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything
shipped freight collect in factory cartons with manufacturer's warranty.

i [WHORGRTHIL ..

MICROMAIL « BOX 3297 » SANTA ANA, CA 92703
(714) 731-4338
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Solve your personal energy crisis.
Let VisiCalc"Power do the work.

With a calculator, pencil and paper you can spend hours plan-
ning, projecting, writing, estimating, calculating, revising, erasing
and recalculating as you work toward a decision.

Or with VisiCalc and your Apple* II you can explore many
more options with a fraction of the time and effort you've spent
before.

VisiCalc is a new breed of problem-solving software. Unlike
prepackaged software that forces you into a computerized
straight jacket, VisiCalc adapts itself to any numerical problem
you have. You enter numbers, alphabetic titles and formulas on
your keyboard. VisiCalc organizes and displays this infor-
mation on the screen. You don’t have to spend your time
programming,.

Your energy is better spent using the results than get-
ting them.

Say you’re a business manager and want to project
your annual sales. Using the calculator, pencil and paper
method, you'd lay out 12 months across a sheet
and fill in lines and columns of figures on
products, outlets, salespeople, etc. You'd cal-
culate by hand the subtotals and summary
figures. Then you'd start revising, erasing
and recalculating. With VisiCalc, you simply
fill in the same figures on an electronic
“sheet of paper” and let the computer do
the work.

Once your first projection is complete,
you're ready to use VisiCalc’s unique,
powerful recalculation feature. It lets you
ask “What if?; examining new options
and planning for contingencies. “What if”
sales drop 20 percent in March? Just type in
the sales figure. VisiCalc instantly updates
all other figures affected by March sales.

Circle 301 on inquiry card.

Or say you're an engineer working on a design problem and are
wondering “What if that oscillation were damped by another 10
percent?” Or you’re working on your family’s expenses and
wonder “What will happen to our entertainment budget if the
heating bill goes up 15 percent this winter?”’ VisiCalc responds
instantly to show you all the consequences of any change.

Once you see VisiCalc in action, you’ll think of many more
uses for its power. Ask your dealer for a demonstration and dis-
cover how VisiCalc can help you in your professional work and

personal life.

You might find that VisiCalc alone is reason enough to
own a personal computer.

VisiCalc is available now for Apple Il computers with
versions for other personal computers coming soon. The
Apple II version costs just $99.50 and requires a 32k disk
system.

For the name and address of your nearest VisiCalc
dealer, call (408) 745-7841 or write to Personal
! Software, Inc., Dept. B, 592 Weddell Dr,
Sunnyvale, CA 94086. If your favorite
dealer doesn’t already carry Personal
Software products, ask him to
give us a call.

81 3 i

VisiCalc was developed exclusively for
Personal Software by Software Arts, Inc.,
Cambridge, Mass.

TM-VisiCalc is a trademark of
Personal Software, [nc.

*Apple is a registered trademark
of Apple Computer, Inc.



A. THE BIT MAP

BIT7 BIT6 BITS BIT4 BIT3 BiT2 BITI BITO BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT| BITO ==

BYTE O BYTE |
BYTE 2 BYTE 3
BYTE 4 BYTE 5

B. THE FLOPPY DISK

TRACKS

Figure 3: In the Peripheral Vision FDOS system, each sector is represented by 1 bit in the
map (3a). If the bit is on (logical 1), then that sector is being used; if the bit is off, that
sector is free space (3b).

¢ORWARD _Poyy Ten
s

Figure 4: When a file is too long for one sector, it must be broken into several sections.
Often, there are not enough contiguous sectors to contain a file. One method of solving
this problem is to have bytes in the sector point to the location of the next sector. The
FDOS system also has a backward pointer so 2 bytes are used.
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file, FDOS automatically follows the
pointer (contained in the first sector
of the file) to the second sector,
retrieves the first byte of that sector,
and returns it to the user program.
FDOS also keeps backward pointers,
so you can read the file backwards,
too!

The second problem is that the bit
map is the most important block of
data on the disk. If something hap-
pens to it, every other file space on
the disk is up for grabs.

ANALIZ

One becomes accustomed to the
way that machines sound in opera-
tion. I had just saved a file on disk,
and it didn’t sound right. Since the
disk was nearly full, most of the
empty sectors were far from the bit
map. I had become accustomed to
hearing the disk drive data transfer
head make a particular sound as it
moved from the bit map to the next
empty sector and back to the bit map
as new files were written out. The
sound was missing!

I knew that something was wrong.
I quickly checked the number of free
sectors on the disk. The correct
number should have been around
300. The answer that I got from my
inquiry was 1100. Except for the file I
had just written, the bit map said that
I had an empty disk!

It was time for careful thought. I
listed the directory: it still thought I
had over 50 files on the disk. But I
knew that some of those files had
been destroyed, completely or par-
tially, by the file I had just written on
the disk.

I was left with 2 problems. First, |
had to correct the bit map. The best
way to do this was to read every sec-
tor for every file listed in the direc-
tory. As each sector was read, I could
turn on its bit in the bit map. This
would correct the first problem.

The second problem was more
serious. | had to determine which files
were destroyed. The file I had just
written had almost certainly used sec-
tors which had been part of good
files. Fortunately, FDOS keeps 2-way
pointers. The solution was simple.
While solving the first problem, I had
to read every file on the directory and
check to see if each sector in a file
pointed back to the previous sector. If
it did not, then this sector no longer
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MICROCHESS is the industry’s best selling computer game. And
no wonder—because MICROCHESS gives you more than just a
chessplaying program: A convenient, foolproof set of commands
and error checks ... complete instructions in a5%" by 8'%2" booklet ...
a cassette that's guaranteed to load, with disk versions coming
soon ... and several levels of difficulty to challenge you not just
once, but time after time. It's available through well over three
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TIME TREK by Brad Templeton for 8K PETs and Joshua Lavinsky
for 4K Level | and || TRS-80s adds a dramatic new dimension to the
classic Star Trek type strategy game: REAL TIME ACTION! You'll
need fast reflexes as well as sharp wits to win in this constantly
changing game. Be prepared—the Klingons will fire at you as you
move, and will move themselves at the same time, even from
quadrant to quadrant—but with practice you can change course
and speed, aim and fire in one smooth motion, as fast as you can
press the keys. Steer under power around obstacles—evade enemy

BLOCKADE by Ken Anderson for 4K

MICRO
CHESS

The Industry’s First
Gold Cassette
Over 50,000 Sold

TIME
TREK

A Tour De Force
In Real Time Action
Strategy Games

originating from Personal Software. What's more, every Personai
Software product is selected to give you these same benefits of
easy availability, reliable cassettes, readable documentation, a
carefully thought out user interface ... ana most important,
continuing challenge and enjoyment, not just once but time after
time. If you haven't already, order your own goid cassette:
MICROCHESS, by Peter Jennings, for 8K PETs, 16K APPLEs, and
4K Level | and Il TRS-80s

ENTERPRISE HIT

THE DTERPRISE WS JEDN DESTROYED
THE FEDERRTION WILL DE COMUERED  YOUR SCORE 15 8

CARE TO RAY REAIN
shots as they come towards you—lower your shields just long
enough to fire your phasers, betting that you can get them back up
in time! With nine levels of difficulty, this challenging game is easy
to learn, yet takes most users months of play to master. ADD
SOUND EFFECTS with a simple two-wire hookup to any audio
amplifier; the TRS-80 also produces sound effects directly through
the keyboard case, to accompany spectacular graphics
explosions! You won't want to miss this memorable version of a
favorite computer game..............ciiiiiie i, $14.95

Level | and |l TRS-80s is a real time
action game for two players, with high
speed graphics in machine language.
Each player uses four keys to control
the direction of a moving wall. Try to
force your opponent into a collision
without running into a wall yourseif! A
strategy game at lower speeds,
BLOCKADE turns into a tense game of
reflexes and coordination at faster
rates. Play on a flat or spherical course
at any of ten different speeds. You can
hear SOUND EFFECTS through a
nearby AM radio—expect some
razzing if you lose!............. 14.95

GRAPHICS PACKAGE by Dan Fylstra
for 8K PETs includes programs for the
most common ‘practical’ graphics
applications: PLOTTER graphs both
functions and data to a resolution of 80
by 50 points, with automatic scaling
and labeling of the axes; BARPLOT
produces horizontal and vertical,
segmented and labeled bar graphs;
LETTER displays messages in large
block letters, using any alphanumeric
or special character on the PET
keyboard; and DOODLER can be used
to create arbitrary screen patterns and
save them on cassette or in a BASIC
program..................... $14.95

ELECTRIC PAINTBRUSH by Ken
Anderson for 4K Level |l and || TRS-80s:
Create dazzling real time graphics
displays at speeds far beyond BASIC,
by writing ‘programs’ consisting of
simple graphics commands for a
machine language interpreter.
Commands let you draw lines, turn
corners, change white to black, repeat
previous steps, or call other programs.
The ELECTRIC PAINTBRUSH manual
shows you how to create a variety of
fascinating artistic patterns including
the one pictured. Show your friends
some special effects they've never
seenona TVscreen!......... $14.95

WHERE TO GET IT: Look for the Personal Software™ display rack at your local computer store. For the name and address of the dealer
nearest you, call Personal Software at (408) 745-7841. If you don't have a dealer nearby, you can call or mail us your order with your check,
money order or VISA/Master Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this

magazine.

PEISONNL SOFTWAIE INC.

592 WEDDELL DR. ® SUNNYVALE, CA 94086

Circle 302 on inquiry card.
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Circle 322 on inquiry card.

BUSINESSf SOFTWARE
or

GREATER PROFIT
through

MORE EFFICIENT
OPERATION
INCLUDES :
-« GENERAL LEDGER
- ACCOUNTS PAYABLE
<+ ACCOUNTS RECEIVABLE

USE OUR
I

- ORDER ENTRY
<= INVENTORY CONTROL
This totally integrated, single entry

system is easy to learn and easy to
use because it is "Menu" oriented.

The software requires a minimum system
consisting of 48 memory, CRT,
Printer, dual floppy disc. It is ready
to run on the following systems :

<+ DEC PDP-11
<= AM -100
<+ PASCAL MICROENGINE

.« CIT PENSEE

We are working on the following
systems and feel we can install our
software on them within 30 days ARO:
Data General, General Automation, LSI
4/10,4/30, Some 280 Systems

Price for the total system is
$2995.00. Order a user manual ($25.00
plus $2.00 shipping & handling) or the
Demo Floppy & Manual ($65.00 plus
$2.50 shipping & handling) to reserve
this price for you beyond our expected
price increase Mov 1, 1979.

TO ORDER USE OUR TOLL FREE NUMBER
1-800-437-4774
VISA AND MASTERCHARGE WELOOME
OR SEND CHECK OR MONEY ORDER TO

P. S. INC, 619 NP AVE, BOX 2017L
FARGO, ND 58107
(PH) 701/235-8145

fpc?inc.

DEALER INQUIRIES INVITED
—
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belonged to this file. The file had been
destroyed.

Now I was ready to make repairs.
Very quickly, I wrote program
ANALIZ (listing 1). Since | was in a
hurry and wanted the program to run
with no errors as soon as possible, |
used structured programming tech-
niques. Structured programming
usually leads to a much shorter pro-
gramming time if you include time
spent debugging the code.

I'm not going to spend time telling
you how the program works.
Hopefully this has been accomplished
with the comments in the listing. As |
have said, the program is highly
structured and should be easy to
understand. ‘

Conclusion

If you have Peripheral Vision
FDOS, you can use the program as it
is. If you have another bit-mapped
disk system, then it should be a fairly
straightforward matter to tailor it to
your needs. If you have the sequential
file storage method, then you have
your own set of problems.

One final comment. Six files were
destroyed on my disk. All of these
files existed on the backup copy of the
disk I had taken 2 weeks earlier. It is a
very good idea to make periodic
backup copies of your active disks.
My only loss was a little time. I
gained a better understanding of the
way my disk system works, and a
very interesting program.

Listing 1: Program ANALIZ is used to rebuild a bit map of the used sectors on a disk.
This program is written using the TDL Z80 Relocating Assembler version 1.2. The
workings of the program are explained in the comments.

. TITLE “ ANALYZE DISK AND FIX BITMAP/
. SBITL 7 . BY: A BAKER’

5 THIS IS THE MAIN ROUTINE FOR THE DISK
i ANALYSIS PROGRAM. THIS PROGRAM TELLS

5 THE USER WHICH FILES ON THE DISK HRVE
5 CHRINING ERRORS. IT DOES THIS IN TWD

s WAYS. IT SIGNALS THE USER IF A CHRINED
5 BLOCK DOES NOT POINT BRCK TO THE BLOCK
5 IT 1S CHAINED TO. ALSO, IT TELLS THE

5 USER IF R BLOCK DOES NOT CONTRIN A

s VALID COPY OF ITS UWN DISK RDDRESS.

S FINALLY, IF THE USER WANTS, IT WILL

;s RENRITE THE DISK BITMAP. SINCE IT

5 BUILDS UP THE MAF FROM VALID FILES ON
5 DISK, IT CORPECTLY REFLECTS THE DISK

5 CONTENTS, EVEN IF IT DID NOT BEFORE.

5 THE ROUTINE “INIT/ SETS UP EVERYTHING,
5 7SET DOES AL THE WORK, AND “END‘

i CLEANS P AND ERDS THE JOB.
0o’ ANAL 1Z:
0008” CD 8BIA~ CALL INIT
©003° (D 2083 CALL SET
066 CO Bag2” CALL END
0e8y” C9 RET

5 THIS ROUTINE FIRST ALLOWS THE USER
i A CHANCE TO REMOVE THE CURRENT DISK
5 FROM DRIVE ZERO AND REPLACE IT WITH
5 ANOTHER ONE. < THIS IS DUNE BY USING
5 THE MESSAGE TYPING ROUTINE “TXTYP/
5 TO TYPE THE MESSAGE 7..ML17, AND

;s RECEIVING THE REFLY VIR THE TNO

i ROUTINES “TXTIN’ AND “TI”.

i IT LORDS THE BITMAP USING THE FDOS
5 ROUTINE “MAPIN’ AND ZEROS IT.
SFINRLLY, IT INITIRLIZES THE NAME

5 HOLDING AREA BY ENDING IT WITH A ZERO.

(502 0 INIT:

BOBA° 1 B0CH’ LXI H,.. M1
oeel: CU DA73 CALL TXTYP
Bgle’ CO DO7Y CALL TXTIN
813" .. LP2:

13813° CD DB26 CRLL TI
6016 30FB JRNC .. LP2
616" CO D68s: CALL MAPIN
Boe16” 21 DBAC LXI H, BITMHP
D01E" 8694 #vl 8,148

0028” .. LP1:
0826’ 3699 nvl M, 8
vezz’ 23 INX H

B3’ 10FEB DINZ ..LP1
885’ 97 SUB R
006’ 32 V1BE" STR NAMEH+9
0829° C9 RET
BaR” N

B02 4849542043 . ASCIZ “HIT CR WHEN CO
RRECT DISK IS-IN DRIVE ©:

5 THIS ROUTINE GETS CONTROL AFTER ALL

5 THE WORK HRS BEEN DONHE. IT USES THE

i “TXTYP’ KOUTINE TO RSK THE USER IF

i HE WANTS THE NEN BIT MAP PUY BRCK

i ON DISK. RIS REPLY IS PICKED UP BY

5 THE ROUTINES “TXTINZ AND ‘TI’. IF

i HE REPLIES YES, EITHER UPPER OR LOWER

5 CHSE, THE BITMAF IS WRITTEN TO DISK
i USING THE FDOS KOUTINE “MAPUT’.
0052 END:

- 98527 21 0veB” LXI H,.. M1
va55’ C0 DYv3 CARLL TXTYP
0058° CD D@79 CALL TXTIN
08587 .. LP1:

2858’ Cb D76 CALL TI
UoeSE’ Fe2e ORI 20H
ooy’ FE7?9 CPI v/
0062’ 2883 JRZ .. LP2
064’ 18F5 JWPR .. LP1
8066° C9 RET

0067 .. LP2:

8067° CD D6AR CALL MRPOT
806R° C9 RET

0068~ ) §

B06B” 444F20594F . ASCII ‘DO YOU WANT TH
E BIT MAP REPLACED?’

0esC’ 80 .BYTE 13

00807 4245265645 ASCIZ “BE VEEERRY CAR
EFUL BEFORE SAYING YES:

5 THIS IS THE MAIN DRIVING ROUTINE FOR
5 DOING ALL THE WORK. BECAUSE OF R

5 DECISION Ty MINIMIZE MEMORY USE, THIS
i ROUTINE (S COMPLICATED BY R DOUBLE

5 USE UF THE FDOS SYSTEM INPUT BUFFER.

5 THE DIKECTORY ROUTINES, ‘DIROPN’ AND
i DIKBLK” USE THIS BUFFER FOR READING
5 AND MAIRTAINING THE DIRECTORY AND

Listing 1 continued on page 84
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[CJPertec Disk Drives FD-200 $375.00 ea. Monitor No. 3. ......oooniiniinnnioniinian., ¥ $29.95
These are 40-track Drives that are completely compatible Complete Machine Language Monitor for THS~8lf)'ealuves:
with the TRS-80%8nd Radio Shack Drives. 3.0 DDS included. Find, EDIT, Relocate, Symbolic Dump to Tape, etc.

Will allow Turning Diskette over and Write on other side. Monitor No. 4 .
Dy 3 All of the commands that reside in Monitor No. 3, plus:

e D'I“_C.Nl orharreciDiivel ) RS-232 1/0, Disk Program 1/0, Symbolic Dump to Disk for

ClDECwriter 111, 132 Charactar $2500.00 Loading into Disk Editor/ASM., Track & Sec /0 for
110 to 9600 band EIA tractor feed keyboard printer. This madification.
is truly the nicest printer available. (30 day delivery) [JPCLEND .

(1701 Centronics TRACTDR FEED Will Patch ASCII files of Basic Programs or text or DATA
Bidirectional Printer $1500.00 FILES so that they may be loaded into the Disk Version of
2% times as fast as the Radio Shack 779 Printer, has full the Electric Pencil for Editing purposes comes on Cassette
size 132 Char. Carriage Bell tone. Complete with Cable that will automatically create a Disk file of PCLEND.
plug in and use. Shipped Freight. COD. GMA'KE gAPE I:)Nl: MAKE DISK

— . - or Cassette Dealers
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110 Key Numerical Keypad Kit . automaticaily make a Disk fite of the program.
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[JRS-232.C Interface ! $150.00

C Basic-2 Includes: XREF2, CBAS2, and manuals.

O R D E R NOW A N D SAV E :]Gzll:.:\?is:.cllzl sASICloyTRsso® ............... $99.95
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Listing 1 continued:

51 DECIOED TO USE IT TO RERD THE BLOCKS
5 FOk EACH FILE. FOR THIS RERSON, EACH

; TIME A VALID FILE NAME IS FOUND, THE

5 BUFFER (WHICH CONTRINS A DIRECTORY

5 BLOCK) IS SAVED IN THE ARER “BUFFER’.
; AFTER “FIXIT’ IS CALLED TO PRUCESS

5 THE CURRENT FILE, IT IS MOVED BACK

5 INTO THE FDOS BUFFER ‘ROFLNM’ BEFORE

5 GETTING THE NEXT DIRECTORY BLOCK.

5 “SET’ IS A GRAND LOOP WHICH RERDS

5 DIRECTORY BLOCKS. FIRST, THE DIRECTORY
5 1S OPERED WITH A CRLL TO FDUS AT

5 DIROPN’. THER EACH DIKECTORY ENTRY IS
5 PROCESSED IN: THE LOOP /.. L17. WHEN

5 “DIRBLK’ IS CALLED TO GET THE NEXT

; DIKECTORY ENTRY, IT SETS THE
;CONDITION CODE TO ZERC IF THERE RRE

5 NO MORE PRESENT. ‘SET’ ENDS ON THIS

5 CONDITION: WE MKE THROUGH ‘DIRBLK’

; PLACES THE FIRST BYTE OF THE NAME

5 OF THE FILE IN THE RCCUMULATOR. IF IT
5 1S 295 DECIMAL (ALL ONES BINARY), THIS
5 IS AN UNUSED ENTRY AND IS NOT TO BE

5 PROCESSED. IF 1T IS TO BE PROCESSED,

5 NAMEM’ IS CALLED TO SRVE THE NAME OF
5 THE CURRENT FILE, ‘RAME‘ IS CALLED TO
5 FRINT OUT THIS NAME ON THE CONSOLE SO
5 THE USER WILL KNOW WHICH FILE IS BEING
5 PROLESSED,

5 THE CURRENT DIRECTORY DISK BLOCK IS

5 SAVED, ‘FIXIT’ 1S CALLED TO PROCESS

5 THE FILE, A THE DIRECTORY BLOCK IS

5 MOVED ERCK.

0083~ SET:

Y063 CD DSUF CALL DIROPN
%% -0 S &

8686’ LD DSEF CALL DIRBLK
0889’ C8 R2

Q0BA’ FEFF CPI 255
OUBL’ Z8F8 JRZ .. L1
OOBE’ DS PUSH D

Q8BF° CD 819 CALL NAMEM
00C2’ CD BLHE’ CALL NAME
0aCs’ 21 6F3” LXI H,..RL
0oCs” CL D873 CALL TXTYP
PBCB’ 21 DFY2 LXI H, RDFLNM
PoCE’ 11 e1ci” LXI D BUFFER
2001 A1 8117 LXI B, LN2SHC
0004 EDBO LDIR

2006’ 2R D964 LHLD TRKWNT
8009’ 22 B1BF’ SHLD TRACK
pulC’ b1 POP D

el CO 90F4” CALL FIXIT
PoEs’ 2R BLEF‘ LHLD TRACK
POE3’ 22 U964 SHLD TRKMWNT
00E6’ 21 81C1’ LXI H, BUFFER
9BES” 11 DRI2 LXI D, ROFLNM
POEC’ Al 0147 LXI B, LNZSNC
90EF’ EDBO LDIR

20F1” 18C3 JER .. L1
BeFy’ 8D .. R1:  BYTE 13+128

5 THIS ROUTINE:DOES ALL OF THE WORK FOR
S ANALIZING A SINGLE FILE ON THE DISK.

5 CACTUALLY, SINCE (I MIGHT MODESTLY

5 SRY) THIS IS ONE OF THE BEST EXAMPLES
5 OF A WELL STRUCTURED PROGRAM I HAVE

; EYER SEEN, ‘FIX1T’ JUST PROVIDES

5 ANOTHER LEVEL UF CONTROL FOR THE
‘FIXITZ FIRST CALLS “HEMD TO SET UP
THE CONTRUL REGISTERS TO REARD THE
FIKST BLOCK OF THE FILE. THE LOOP

<.. 117 THEN PROCESSES ALL BLOCKS IN
THE FILE. TH1S LOOP CALLS ‘NEXT’ TO
GET THE NEXT DATR BLOCK IN THE FILE,
IT THEN CALLS “TEST’ TO TEST ITS

DISK PUINTERS. 1F THERE 1S A PROBLEM,
“TEST/ RETURKS A NOWZEROD FLAG. IN TH1S
5 SITURTION “FIX1T/ TERMINATES. IT DOES
5 NOT CONTIHUE PROCESSING A FILE WITH A
5 BHD CHAIN. IF THE BLOCK 1S OK 1T CALLS
5 “SETMRP TO TURN OH THE BIT IN THE

5 BITMHP FOR THIS BLOCK. IT THEN CALLS

-

e e we % we e W
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5 ‘LINKS TO SET UP THE CONTROL TO RERD
5 IN THE NEXT BLUCK OF THE FILE. IF

5 THERE ARE N3 MORE, ‘LINK® RETURNS

5 WITH 11 2ERD FLAHG AND ‘FIXIT’ EXITS.

BuF4” FIX171:

BBF4’ CD B1u?” CALL HERD
ouF7- L. L

BeF7’ CD v116” CALL REXT
BoFR’ (D B121” CALL TEST
©0oFD (8 RNZ

BOFE” LU Bley’ CALL SETMAP
o1 CD 91337 CALL LINK
01647 26F1 JRNZ .. L1
Blee’ LY RET

5 THIS ROUTIRE SETS UP THE CONTROL

5 REGISTERS, “DE” AND “HL‘ TO PROCESS

5 THE FIRST BLOCK IN THE FILE. SINCE A

; BACKCHAIN TEST 1S GOING TO BE MADE

; BY SOMEBUDY, ‘DE’ WILL BE USEL TO KEEP
; THE PREVIOUS BLOCKS ADURESS WHILE “HL/
s WILL OF COURSE BE USED TO KEEP THE

5 CURRENT BLOUKS HDDRESS. FUR THE FIRST
;BLOCK IN A FILE, THE BRCK FUINTER 1S

5 DEFINED #5 ZERO AND SU THIS 1S THE

5 VALUE PLACED 1IN “DE’. THE RDDRESS OF

5 THE FIRST BLOCK IN H FILE IS CONTAINED
5 IN THE 10TH RAND 31TH BYTES OF THE

5 DIFECTURY ENTRY FOR THIS FILE. THIS

5 1S A DISPLACEMENT OF +9. SINCE WE

5 HAWVERT REUSED THE FDOS BUFFIR, 1 GET
5 THIS RODRESS FROM WHERE ‘DIRBLK TOLD
3 ME THE DIRELTORY ENTRY 1S. ‘UIRBLK’

5 HAS POIRTED “DEZ TO THE CURRENT

5 DIRECTORY BLOCK. THEREFOURE 1 GET THE

5 LOCATION OF THE FIRST BLOCK’S D1SK

5 RDORESS RY RODING 9 TO THIS LOCATION.

51677 HEAD:

6167 Cir v1%E- CALL NAMEM
oln’ 21 690z LX1l H, 9
81a0" 19 bAb D
816k Sk noy e, M
21eF” 23 INX H
2116 56 noy D, M
81117 21 o0 LXI H, 8
01147 E& XCHG
v115° ¢y RET

5 THIS ROUTINE LORDS 1IN THE NEXT D1SK

5 BLOCK FUR THIS FILE. THE FDOS ROUTIHE
5 “REDZ36° PRESUMES THAT THE DISK

5 RDORESS OF THE BLOCK TO BE RERD IN IS

5 IN THE FIELD “TRKWNT. THEREFORE,
5 THIS 15 WHERE “NEXT’ PLACES IT.
0116° NEXT:

B8116° ES PUSH H

21177 05 PUSH D

9118° 22 D964 SHLD TRIKWNT
611k’ Cb 075E CALL RED2S6
ol1E’ 01 POP D

B11F’ E1 POP H

8129’ 9 RET

5 THIS ROUTINE TESTS THE CHAINS FOR THE
5 CURRENT FILE BLOCK. IF THERE ARE ANY
5 PROBLEMS, 1T KRETURNS A NONZERO RETURN
5 CODE. ACTUARLLY, YOU WILL NOTICE THAT
5 “TESTY CALLS TWO OTHER ROUTINES WHICH
500 L THE WORK. ‘TESTBK’ TESTS TH1S
5 BLUCKS BACKCHAIN AHD ‘TESTNM/ TESTS

5 THE SELF CONTRINED ADDRESS OF WHERE

5 IT THINKS IT:1S: ITS OWN ADDRESS.

o1e1’ TEST:
0121° CO 613A7 CHLL TESTBK
0124”8 RNZ
9125° CD 9168/ CALL TESTNMW
8126 C9 1

5 THIS ROUTINE TURNS ON THE BIT IN THE
5 BIT MAP CORRESPONDING TO TH1S DISK

5 BLOCK. THE FDOS ROUTINE ‘TSZBT/

5 ASSUMES THRT “HL‘ COWTAINS A DISK

5 BLOCK ADORESS. 1T RETURNS THE ADDRESS
5 OF THE BYTE IN THE BITMAF WHICH

5 CORTRINS THE BIT REFRESENTING THIS

s BLOCK. 1T ZEROS REG. ‘A7 AND THEN

5 TURNS OH THE BIT IN REG ‘A’ WHICH

5 CORRESPONDS TO THE CORRECT BIT FOR

5 THIS BLOLK IN REG. ‘M’ (THE BYTE

5 PUINTED AT BY “HL7). ORING ‘A’ INTO
5 ‘W’ TELLS FDOS THAT THE BLOCK 1S IN
5 USE XORIRG ‘4 INTO ‘M’ (TURNING OFF
5 THE BIT) TELLS FDOS THAT THE BLOCK

5 IS UNUSED. “SETMARPY TURNS OR THE BIT
5 TO SIGNARL THHT THE BLOCK IS IN USE.

91y’ SETHMAF:
viz9’ ES PUSH H
Q1R 05 FPUSH D
B1B’ CU D665 CRLL TS2RT
812’ Be ORA M
aleF’ 77 MOV M, A
0136 01 POP D
Bi3l° E1 POP H
0132° CY RET

5 THIS ROUTINE SETS UP THE POINTERS FOR
5 PICKING UP THE NEXT FILE BLOCK. 17

5 TRKES THE CURRENT FOINTER AND PUTS 17
5 IN “OE” AHD PLACES THE RDDRESS OF THE

5 NEXT BLOCK IN “HL‘. IT RETURNS R ZEKO
5 FLAG 1F THERE RARE NO MORE BLOCKS 1IN

5 THIS FILE.

09133 LINK:

0133’ EB XCHG

91347 2A DRAO LHLD RFIINK

8137/ 70 MOV A, L

2138° B4 ORA H

8139 (9 RET

5 THIS ROUTINE TESTS THE BACK CHRIN

5 POINTER. 1T TRKES THE BACK CHAIN

5 POINTER FROM THE REVERSE LINK ‘RRVLNK/
5 AND COMPARES 1T TO “DE’ USING THE

5 70SBC/  INSTRUCTION. 1F EVERYTHING 1S
;0K 1T RETURNS # ZERO FLAL. OTHERWISE,
5 IT CALLS NAME TO PRINT THE NAME OF

5 THIS FILE AND THEN PRINTS RN ERRUR

5 MESSAGE

oLsH TESTBK:

P13R7 ES PUSH H

0138° LS PUSH [

V130’ 2H DASE LHLD RRVLNK
B13F° 97 SUB H

¥146° EDS2 DSBC b

9142° D1 POP D

61437 E1 POP H

0144/ C8 RZ

0145 F3 : PUSH PSW
0146 CO a1rE’ CALL NAME
0149”21 91517 LXI H,.. ML
014’ CD DO?3 CALL TXTvP
O14F° F1 POP PSW
@150° 3 RET

01517 Lo

9151 2848415320 .RASCII “ HAS A BAD BAC
K CHAIN. / ’

V1677 80 . BYTE 13+128

5 THIS ROUTINE TESTS THE ADDRESS THAT

5 THIS FILE BLOCK THINKS THAT IT IS

» LOCATED AT. THIS VALUE, AT ‘TRKRED’,
5 SHIULD MATCH THE CONTENTS OF “HL’.

5 THIS IS TESTED USING THE ‘DSBC’

5 INSTRUCTION. IF EQUAL, A ZERO FLAG IS
5 RETURNED. OTHERWISE, THE NAME OF THE
5 CURRENT FILE IS PRINTED OUT USING THE
s ROUTINE “NAME” AND AN ERROR MESSAGE

5 IS TYPED OUT.

0168° TESTNN:
6168’ ES PUSH H
9169 05 FUSH D
P16’ EDSB DASC  LDED TRIKRED
B16E’ 97 SUB A,
Q16F° EDS2 DSBC D
8171’ 01 POP D

017z’ E1 POP H

9173’ (8 RZ

9174’ FS PUSH PSW

Listing 1 continued on page 86



MDBS IS A VERSATILE
DATA BASE MANAGEMENT SYSTEM

® PROVIDES FLEXIBILITY OF A FULL NETWORK DATA
BASE SYSTEM

EFFECTIVE REPRESENTATION OF COMPLEX DATA
STRUCTURES

RECORDS CAN BE ORDERED ON VARIOUS SORT KEYS

COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND
TRAVERSE THE DATA BASE

SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDER-
ING PROVIDED

PROVIDES DATA PROTECTION

STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES

COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY
AVAILABLE ONLY ON LARGER COMPUTERS

MDBS IS CODASYL
ORIENTED WITH EXTENSIONS

EXPLICIT REPRESENTATION OF MANY-TO-MANY SETS

RECORD TYPES MAY OWN OTHER OCCURRENCES OF
THE SAME RECORD TYPE

DIFFERENT RECDRD TYPES CAN PARTICIPATE IN A
SINGLE SET

MULTIPLE LEVELS OF READ/WRITE PRDTECTION

NAMES OF DATA ITEMS, RECORDS, SETS AND FILES
ARE WHOLLY USER DEFINABLE

MDBS IS FOR THE SERIOUS
APPLICATIONS PROGRAMMER

POWERFUL COMPONENT IN INFORMATION PROCESSING

RELIEVES TEDIUM OF FILE HANDLING DETAILS

OEMS CAN RAPIDLY AND INEXPENSIVELY DEVELOP
APPLICATION SOFTWARE

USEFUL IN DISTRIBUTED PROCESSING ENDEAVORS

SOFTWARE DELIVERED ONMINI-OR FULLSSIZED FLOPPY DISKS

USING CP/M®, NORTH STAR, OR TRS-80®COMPATIBLE FORMATS

e MDBS INTRODUCTORY OFFER $750.00

® USERS MANUAL (alone) $35.00

® Distributors and OEMS Contact MDBS
for Special Rates

® Application Programming Contracts
will be Considered.

Indiana Residents include 4% Sales Tax.

CP/M is a registered trademark of Digital Research Corp.
TRS-80 is a registered trademark of Radio Shack/Tandy Corp.

FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS

the Ultimate Software Tool:

AVAILABLE FROM

Micro Data HBase Systems, inc.

FEATURES

®WRITTEN IN Z-80 CODE FOR MAXIMAL EXECUTION
EFFICIENCY AND MINIMAL MEMORY USAGE. {8080
VERSION EXTRA).

¢ ROUTINES ARECALLABLE FROM BASIC (OR OTHER
HOST LANGUAGES) TO FACILITATE FAST AND EASY
APPLICATION PROGRAMMING.

e ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE-
MENTS.

e SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK
DRIVES (MAXIMUM OF 8). DISKS MAY BE MINI- OR FULL-
SIZED FLOPPIES OR HARD DISKS.

®1/0 AND HOST LANGUAGE INTERFACE ROUTINES ARE
ISOLATED FOR EASY ADAPTATION. PATCHES FOR
MANY COMMON OPERATING SYSTEMS/BASIC LAN-
GUAGE COMBINATIONS AVAILABLE.

REQUIREMENTS

@ Z-80 Based System (8080 Systems Extra,
6502 Version Forthcoming)

@ 8 to 16K Bytes (Depending on Options)
in Addition to the Operating System,
Host Language and Users Program,

PACKAGE INCLUDES

MDBS-DDL DATA DEFINITION LANGUAGE ANA-
LYZER/EDITOR. The user specifies data structures to
be used in a concise Data Definition Language (DDL).
The MDBS Data Definition Language Analyzer/Editor
allows the user to interactively create and edit DDL
specifications and to initialize the data base for use
based on these specifications.

200 PAGE USERS MANUAL with extensive documen-
tation of the MDBS System.

MDBS-DMS DATA MANAGEMENT ROUTINES. These
are the routines callable from the host language (BASIC,
PASCAL, etc.) which perform the data base operations
of finding, adding, and deleting records; fetching and
storing data items; and traversing the (possibly complex)
data structure.

SAMPLE APPLICATION PROGRAMS written in
North Star BASIC which illustrate various features of
MDBS.

MICRO DATA BASE SYSTEMS, INC

P.O.BOX 248 LAFAYETTE, IN 47902
(317) 742-7388

Circle 222 on inquiry card.
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Listing 1 continued:

0175 Ch B1RE” CALL NAME
6ive” 21 wibe” LXI H,.. M1
9178 L0 DO73 CALL TXTYP
Yive’ F1 POP PSW
uivF’ L9 RET

81867 ..Ml

B188° 2043415320
b DISK RDDRESS. /
a190 80

.ASCIT * HAS AN INVALI
. BYTE 13+128

5 THIS ROUTINE COF1ES THE CURRENT FILE

5 NAME OUT OF THE DIRECTORY ENTRY WHICH
5 1S POINTED TO BY ‘DE’ INTO THE HOLDIWG
5 ARER “NAMEH".

01%- NAMEM:
01%’ ES PUSH H
O1%° D5 PUSH D
21M6° S5 PUSH B
O1r17 EB XCHG
91Az7 11 0185 LX1 D, NAMEH
©1R5’ 01 0069 LXI 6,9
©1R8’ EDEO LDIR
O1Rf’ C1 POP B
o1AE’ D1 POP D
O1AC’ E1 POP H
B1f0’ C9 RET

5 THIS ROUTINE PRINTS THE NAME OF THE
5 CURRENT FILE, WHICH IS IN “NAMEH’,

+ USING THE FDOS MESSAGE PRINT ROUTINE
3 CTRTYR.

P1FE’ NAME :

01FE’ 21 9185 LXI H, NAMEH
9181/ CD DO?3 CALL TXTYP

9184/ C9 RET

0185 NAMEH: . BLKE 10
©16F/ TRACK: . BLKKW 1
0101’ BUFFEK: . BLKR 306H

5 THESE ARE THE GENERAL ROUTINES DEF INED
; FOR THE USER TO USE WITHIN FDOS.
AFDGSYSMEX

CeSs BYTIN = @DBSSH

5 C INPUT A CHARKCTER FROM THE DISK
5 1 HL=ODISK BUFFER

5 O CY=EOF, R=BYTE

5 K INPUT DISK BYTE 10

Dess BYTOT = @D@5EH

5 C OUTPUT A CHHRACTER TO THE DISK
; 1 HL-DDISK BUFFER, C=BYTE

;0

; M FLAGS

iK OUTPUT DISK BYTE 10

BLKIN =
READ A BLOCK FROM DI1SK.
HL->DISK BUFFER, BUFFER+14 CONTAINS
TRACK AND SECTOR TO BE RERD IN.
CY=FAIL, BUFFER+14=NEXT BLOCK IN
CHAIN.

INPUT DISK BLOCK 10

80a858H

B N e i
7{'00-—“-'0@

~

'ﬁ BLKOT = @DBSEH

5 C WRITE A BLOCK TO D1SK.

5 1 HL-DBLOCK IN BUFFER, BUFFER+18

5 1 CONTAINS ITS DESTIRATION DISK ADLR.
5 0 CY=FRIL, BURFER+18 1S DESTINARTION OF
5 0 NEXT BLUCK

5 K QUTPUT DISK BLOCK 10

DA OPNIN = 6DB64H

5 L OPEN INPUT DISK FILE

3 1 H=> BUFFER CONTHINING NAME

5 O CY=FRIL

;K INPUT OPEN DISK

Dee6? OPNUT = BLBETH

+ C OPEN OUTPUT DISK FILE

5 1T HL-> BUFFER CONTHINING NAME

+ 0 Cy=FRIL

3 K OUTPUT OPEN DISK

[)0651 CLSOT = @DB6AH

86  October 1979 © BYTE Publications Inc

7.

5 C CLOSE AN ODUTPUT DISK FILE
5 1 HL=0 BUFFER
5 K CLOSE OUTFUT DISK

;

Duel FILNAM = @DBE0H
5 C INPUT, CHEGK, AND PLACE A DISK
3 € FILE NAME.

5 T HL-DDISK BUFFER

50 Cy=INVFLID FILENAME

5 K INPUT CONSOLE DISK IO

Dars TXTYP = @DGV3IH

5 C OUTPUT A MESSAGE TO THE CONSOLE

5 1 HL=> MESSRGE ENDING IN ‘86 BIT ON

i OR ‘89’ BYTE
;0 HL-> STOP CHAR
;CC

5 K OUTPUT CONSOLE ASC1T BLOCK
0676 Tl = BDO?6H
5 C INPUT FROM CONSOLE AND SET FLAGS

i1
5 0 AEBYTE CY=X137 2=/ /
; K INPUT CONSOLE BYTE

TXTIN = @Do79H

» THESE ARE IMPORTANT ROUTINES DEF INED
5 WITHIN FDOS. THEY ARE NOT DEFINED FOR

5 THE USER TO USE. HOWEYEK, I AM USING
; THEM AIYWAY.

#FDSSYSMCX

0686 MAPIN = BD666H

5 C READ IN ALLOCAHTION BITMAP OFF DISK

il

;0
5 K INPUT DISK LUOKUP B1THAP

DA MAFUT = BD6RAH

i? PUT BITMAF BACK ON DISK

;0

5 K OUTPUT DISK LOUDKUP BITMAF

D7SE REDZ56 = @D7SEH

5 C REFD 1N RECORC TO SYTEM INPUT BUFFER
F 0

i C EVERYTHING

i K INPUT DISK

DE6S TS2BT = BDE6SH

5 C CONVERTS A DISK RDDRESS TO fi BITMAP
ADDRESS AND BIT

5 I HL=TRACK RO SECTOR

50 HL-OBYTE IN BIT MAF, R=BIT IN BIT MAF

; K CONVERSION OISK LOOKUP EITHMAF

; THESE ROUTINES CONTROL 1/0 10 THE
5 DISK DIRECTORY.

“FDRSYSMCA

LSEF DIRBLK = @GOUSEFH

» L GET THE NEXT DIRECTURY ENTRY
il

;0 DE-> BLOCK

;5 ReFIRST UHAR IN NRME

53 CY=END OF DIR, 2=F IRST NEVEK USED
5 M=DELETED HNO AVAILRBLE

5 K INPUT DISK DIRECTORY

DbDF DIKRUPN = BDSOFH
5 C OPEN DISK DIRECTORY FILE
il

iy
5 K INPUT UPEN. DIRECTORY DISK

5 THESE HRE THE 1MPURTANT FIELDS WITHIN
i THE TWO FDIS SYSTEM BUFFERS,
“FDBSYSMCX

DEBAC BITMAP = BDLBACH

5 C RODRESS OF BITHMHF WHEN IN MEMORY
il

;0
5 K DISK DATA BLOUCK CONTROL LOUKUP MEMORY
Bl'lHﬂF’

@~
)
-

LNZZHE = 117H
SlZE OF DISk BUFFER

T e O

10 DISK DATH CONTROL

RDFLNM = BDHIZH
C RFFER FOR SYSTEM 1INPUT

O R R
I
G
[

il
;0
i K INPUT DISK DHTH BLOCK
Dﬂm RFWLNK = GDRRSH
5 C FORMARD LINK OF SECTOR IN MEMORY
i1
;0
5 K DISK DRTA BYTE
H
DRSE RRVYLNK = GDAIEH
5 C BACKWHRD LINK OF SECTOR IN MEMORY
il
;0
; K DISK DATAR BYTE
DRSC TRKRED = BDASCH
5 C DISK LOCRION OF SECTOR IN MEMORY
il
;0
5 K DISK DATA BYTE
H
DS¢4 TRKWNT = G6D964H
5 C NEXT SECTOR REMD FOR RED256
i1
;0
i K DISK DATA BYTE
0006’ .END ANALIZ
HNRALIZ 8660~ BITMAF DRAC BL
KIN 0858 BLKOT D@SE
BUFFER @1C1° BYTIN D@55 BY
TOT D@S8 CLSOT D@6AH
DIRMK DSEF DIROPN DSDF EN
[ sz FILRAM (@60
FIXIT 00F4‘ HERD  @167° IN
IT  98sA’ LINK 08133’
LN2SNC 6117 MAPIN D686 MR
POT D6RH NAME  @1FE‘
NRMEH 01657 NAMEM ©19E° NE
KT 61167 OPRIN DOG4
OPNOT  DOB? ROFLHM DFY2 RE
DeS6 DPSE RFNLNK DARG
RRVLNK DAZE SET 0883 SE
THRF 81297 TEST 6121’
TESTBK ©13A7 TESTI G168 TI
Da7e TRACK B1BF~/
TRKRED DAHSC TRKWHT D9e4 TS
2BT D665 TXTIN DB79
TXTYP 0673 B
> S



HOW BOB SCHMIDT AND HIS MICROSOFT
BASIC COMPILER TURNED AN ORDINARY
COMPUTER INTO AGENIUS.
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@UBIS™S

Low Cost Add-On Storage for Your TRS-80".

In the Size You Want.

When you’re ready for add-on disk storage, we’re ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of
additional on-line storage for your TRS-80".

o Choose either 40-track TFD-100™ arives
or 77-track TFD-200™ drives.

e One-, two- and three-drive systems im-
mediately available.

e Systems include Percom PATCH PAK
#1™, on disk, at no extra charge. PATCH
PAK #1™de-glitches and upgrades
TRSDOS* for 40- and 77-track operation.

« TFD-100™ drives accommodate “‘flippy
disks." Store 205K bytes per mini-disk.

e Low prices. A single-drive TFD-100™
costs just $399. Price includes PATCH
PAK #1™ disk.

e Enclosures are finished in system-
compatible *“Tandy-silver’’ enamel.

™ TFD-100, TFD-200, PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY.

Whether you need a single, 40-
track TFD-100™ add-on or a three-drive
add-on with 77-track TFD-200™s, you
get more data storage for less money
from Percom.

Our TFD-100™ drive, for example,
lets you store 102.4K bytes of data on
one side of a disk — compared to 80K
bytes on a TRS-80* mini-disk drive —
and 102.4K bytes on the other side, too.
Something you can't do with a TRS-80*
drive. That's almost 205K bytes per
mini-disk.

And the TFD-200™ drives provide
197K bytes of on-line storage per drive

— 197K, 394K and 591K bytes for one-,
two and three-drive systems.

PATCH PAK #1™ our upgrade
program for your TRSDOS*, not only
extends TRSDOS* to accommodate 40-
and 77-track drives, it enhances
TRSDOS* in other ways as well. PATCH
PAK #1™ is supplied with each drive
system at no additional charge.

The reason you get more for less
from Percom is simple. Peripherals are
not a sideline at Percom. Selling disk
systems and other peripherals is our
main business — the reason you get
more engineering, more reliability and
more back up support for less money.

In the Product Development Queue . . . a printer interface for using your TRS-80* with any
serial printer, and . . . the Electric Crayon™ to map your computer memory onto your color TV
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ!

*TRS-80 and TRSDOS are trademarks ot Tandy Corporation and Radio Shack which have no relationship to PERCOM DATA COMPANY.
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LFD-400

Ready to plug in and run the moment you receive
it. Nothing else to buy, no extra memory. No
“booting’’ with PerCom MINIDOS-PLUSX™, the
remarkable disk operating system on EPROM.
Expandable to either two or three drives.
Outstanding operating, utility and application
programs.

To order
or request
literature
call Percom
toll-free
1-800-527-1592.

Circle 305 on inquiry card.

For the low $599.95 price, you not only get the disk drive, drive power
supply, $S-50 bus controller/interface card, and MINIDOS-PLUSX™,
you also receive:

e an attractive metal enclosure @ a fully assembied and tested inter-
connecting cable ® a 70-page instruction manual that includes operat-
ing instructions, schematics, service procedures and a complete list-
ing of MINIDOS™ e technical memo updates — heipful hints which
supplement the manual instructions e a 90-day limited warranty.

SOFTWARE FOR THE LFD-400 SYSTEM
Disk operating and fite management systems

INDEX™ The most advanced disk operating and file management
system available for the 6800. INterrupt Driven EXecutive operating
system features file-and-device-independent, queue-buffered
character stream 1/0. Linked-file disk architecture, with automatic file
creation and allocation for ASCIl and binary files, supports sequential
and semi-random access disk files. Multi-level file name directory
includes name, extension, version, protection and date. Requires 8K
RAM at $A000. Diskette includes numerous utilities . ... . .. $99.95

BASIC interpreters and Compilers

SUPER BASIC A 10K extended disk BASIC interpreter for the 6800.
Faster than SWTP BASIC. Handles data files. Programs may be
prepared using a text editor described below . ............. $49.95
BASIC BANDAID™ Turn SWTP 8K BASIC into arandom access data
file disk BASIC. Includes many speed improvements, and program
diSKICHATNING w0 scaos mod B ersnnp meiaiss § ¥ 14 € 00 e0aTaisbE 44073 $17.95
STRUBAL + ™A STRUctured BAsic Language compiler for the pro-
fessional programmer. 14-digit floating point, strings, scientific func-
tions, 2-dimensional arrays. Requires 20K RAM and Linkage Editor
(see below). Use of the following text editors to prepare programs.
Complete with RUN-TIME and FLOATING POINT packages $249.95
Text Editors and Processors

EDIT68 Hemenway Associates’ powerful disk-based text editor. May
be used to create programs and data files. Supports MACROS which
perform complex, repetitive editing functions. Permits text files larger
than available RAM to be created and edited . .. ... ........ $39.95

TOUCHUP™ Modifies TSC's Text Editor and Text Processor for Per-
Com disk operation. ROLL function permits text files larger than
available RAM to be created and edited. Supplied on diskette com-
plete with source listing ............... .. ... .o $17.95

Assemblers

PerCom 6800 SYMBOLIC ASSEMBLER Specify assembly options
at time of assembly with this symbolic assembler. Source listing on
JISKEUL, 1oy b5 s dwrmnd b v sl L v S Rwwie @il as iwiesrpnhd $29.95
MACRO-RELOCATING ASSEMBLER Hemenway Associates’
assembler for the programming professional. Generates relocatable
linking object code. Supports MACROS. Permits conditional
ASSEMDIY . . et so e s rok s np L sasssrr NS aaad D s e s bmEn $79.95
LINKAGE EDITOR - for STRUBAL +™ and the MACRO-Relocating
ASSCTMDIEN ¢ s smmiseis 3.4 B 9 (aman b b S ammn ey galss g ate 45 6s bms $49.95
CROSS REFERENCE Utility program that produces a cross-
reference listing of an input source listing fite ............ $29.95

Business Applications

GENERAL LEDGER SYSTEM Accommodates up to 250 accounts.
Financial information immediately available — no sorting required.
Audit trail information permits tracking from GL record data back to
source document. User defines account numbers ........ $199.95
FULL FUNCTION MAILING LIST 700 addresses per diskette. Power-
ful search, sort, create and update capability ... ........... $99.95
PERCOM FINDER™ General purpose information retrieval system
anddatabasemanager ..................iiiiiia.. $99.95
™ trademark of PERCOM Data Company. Inc

v trademark of Hemenway Associates Company.

Now! The LFD-800 and LFD-1000. Add one, two or three
LFD-800 drives and store 200K bytes per drive on-line. Add
one or two (dual-drive) LFD-1000 units and store 800K bytes
per unit on-line. Complete with interface/controller, DOS,
cable & manuals. Two-drive systems: LFD-800 — $1549;
LFD-1000 — $2495.

PERCOM ‘peripherals for personal computing’
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Variables Whose Values
Are Strings

W D Maurer
University Library Building
George Washington University
Washington DC 20052

Almost every programmer has wanted to
write a program in which there were one or
more variables with strings as their values.
Many programmers, however, are discour-
aged by the programming difficulties that
arise in this connection, in all but the
simplest cases. This is particularly true when
space is at a premium and assembly language
is used as it is in many microcomputer
applications. We would like to describe here
two alternative ways of solving these prob-
lems. These are quite different from each
other stylistically; each is fascinating in its
own way, and each has certain difficulties
which have to be surmounted, but either
one of them will solve the basic problem
with which we are concerned.

Many versions of FORTRAN allow
variables to have strings as their values, but
these strings cannot have lengths which are
greater than some maximum, and this
maximum is usually much too small for
practical purposes. The maximum is, in fact,
the number of characters in a word, which is
usually two, four or six; sometimes it is five
{(as on the PDP-10) and sometimes eight (as
on the |BM 370, using double words), but in
practice the strings we are concerned with
are often 20, 40 or even 60 characters long.
In many COBOL programs, this problem
is taken care of by assigning some large
number of characters to every such variable.
This is particularly common when the value
of the variable is somebody's name and
address, to be printed on an envelope by
the computer. Often 25 characters are
reserved for the name, 25 for the address,
and 25 for the city, state and zip code.
This gives rise to two kinds of problems. In
the first place, 25 characters is not enough
for an address like 1527 San Jose-Los Gatos
Rd., even if we leave the period off the end.
More important, however, is the fact that,
if we reserve that many characters for every
name and every address, there are going to
be quite a lot of wasted characters. That
doesn’t matter too much in a COBOL pro-
gram, where space, particularly on a disk,
is usually quite abundant; but on a micro-
computer we would like to make optimum
use of all the space we have.

© BYTE Publications Inc

The first solution to this problem that we
will consider involves the use of a large
array, called SPACE, for the storage of
strings. Let us consider each element of this
array to be one character long. Then the first
string (whose length is L1, say) is stored in
the characters SPACE (1), SPACE(2) and so
on up through SPACE(L1). The next char-
acter, SPACE(L1+1), contains an illegal
character code (zero, for example) to
denote the fact that this is the end of the
first string. The second string starts at
SPACE(L1+2) and continues from there.
Every string ends with a zero character code,
and all the strings are stored in the array
called SPACE, in sequential order.

Suppose now that these strings are
supposed to be the values of variables K1,
K2 and so on in the program. The actual
value of each of these variables will be an
integer that indicates where the corres-
ponding string starts. Thus, for example,
if 17 is the value of K2, then SPACE(17)
is the first character of the given string;
SPACE(18) is the next character, and so
on. This is the basic concept of a pointer:
a quantity which indicates where another
quantity is in memory. The pointers we have
set up have been index pointers, but it
would have been just as easy to set up
address pointers. That is, instead of the
integer 17, we could have used the address,
in memory, of the character SPACE(17).

The basic problem that arises when this
method is used can be seen if we consider
the process of setting a variable to a new
value. Suppose that the value of K1 is
‘SMITH’ and we want to change it to
‘JOHNSON’.  Unfortunately, ‘JOHNSON'
has more letters in it than ‘SMITH’, so we
cannot simply store the new characters
in the same places as we stored the old
ones. We can, however, take advantage
of the fact that not all of our array SPACE
has been used. Suppose that we have used
the characters from SPACE(1) up through
SPACE(LSPACE); then ‘JOHNSON’ can
start at SPACE(LSPACE+1), and we can set
the pointer in K1 to be LSPACE+1. Of
course, we also have to update LSPACE
at this point, by adding to it the length



of JOHNSON, or 7 (plus 1, for the zero
character).

The trouble with this method is that
now SMITH is still in memory, together
with its zero character. We are not really
using a// the space from SPACE(1) up
through SPACE(LSPACE); there are five
characters, plus a zero character, that we
are not using. By itself this causes no prob-
lems; but now consider what happens
as our program continues to run. Every
time we have a variable with a string as
its value, and this variable gets a new
string as its value, we are going to
“abandon’” some of our string storage
area, just as we did with SMITH in this
case. Eventually, we are going to run out
of space; the whole SPACE array will be
used up, except for ‘“abandoned’ areas
as above. What do we do next?

Let us agree that, whenever we abandon a
string, we write a zero character over the
first character of that string. This character
will immediately follow the zero character
at the end of the preceding string, so that
two zero characters in a row will denote the
start of an abandoned area. We can now
consider the possibility of moving all the
strings backwards by just enough so that
the abandoned areas disappear, as shown
in figure 1. This is known as collapsing (or
sometimes compactifying). If we think of
the left side of figure 1 as a row of bricks,
with spaces between them to represent
the abandoned areas, then putting our
hands on the two ends of the row and
collapsing it would produce the situation
shown in the right side of the figure.

An algorithm to do this involves two
pointers, | and ]J. As we move each char-
acter in SPACE, we set SPACE()) =
SPACE(l), and then add 1 to both | and ).
When we have to skip over an abandoned
area, we increase |, but not |. Thus |
always indicates the current character we
are moving, and | always indicates the place
we are moving it. At the start of the
algorithm, both | and J are initialized to 1.

There is still one difficulty. All our
variables with string values involve pointers,
and after the collapsing process has taken
place, the pointers will be wrong. We have to
have some way of adjusting these pointer
values. There are at least two reasonable
ways of doing this. One of these involves
what may be called back pointers. The first
character (or possibly the first two char-
acters) of each string, as given in the array
SPACE, is now some indication of which
variable has this particular string as its value
(such as, for example, the address of that
variable). Whenever a back pointer is moved,
by the operation SPACE(]) = SPACE(I), we

(a) (b)

look in that position (which should contain
1) and change it to .

The other method involves a sorting
operation. All the pointers that are con-
tained in all the variables with string values
are placed in an array and sorted in
ascending order, together with back pointers
to the given variables. As we are going
through the SPACE array and setting
SPACE()) = SPACE(l), we are also going
through this new array, from the beginning
to the end. At each stage, the pointer in this
array that we are currently considering
points to the place in the SPACE array that
we will have to treat next, as the start of a
string to be moved. When we get to this
point in SPACE, we reference the associated
back pointer and proceed as before; then we
continue through the SPACE array, but also
move forward by one position in the new
array, so that we will be ready to treat that
pointer when we come to it.

Let us now pass to the second method of
handling string values of variables. Again
we use a large array, which we will call
FREE this time, rather than SPACE. FREE
is organized into groups of characters; to
make our example concrete, we will assume
that each group is eight characters long. The
first six of these characters are actually
characters of the given string; the remaining
two character positions, taken together,
contain a pointer to another group of eight
characters.

Any string which is less than six char-
acters long is stored in a single group. If a
string is four characters long, for example,
the last two characters are zero characters;
this tells us that these are not actually to be
counted as part of the string. A string which
is more than six characters long is stored as a
chain. Thus, for example, if a string is 15
characters long, the first six of these char-
acters appear in one group, which contains
a pointer to another group. The next six
characters appear in this second group,

Figure 1: Collapsing or
“compactifying” an array.
In figure 1a A, B, Cand D
are separated by empty
space (shaded area). In
figure 1b this empty,
available space is con-
solidated by moving B, C
and D up so that they
are contiguous with A.

Whenever we abandon a
string, we write a zero
character over the first
character of that string so
we can go back later and
identify the string as
abandoned.
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Konan'’s 8MC-100 Is versatile, fast, cost efficient. Iit's the
disk controller that brings 8-100 bus micro computers
together with large capacity hard disk drives.

Versatile

Interfaces S-100 bus micro
computerswith all fixed or removable
media disk drives with storage
module (SMD) interfaces. Each
Konan SMC- 100 will control up to 4
drives ranging from 8 to 600
megabytes per drive, including most
“Winchester” type drives. Up to 2400
megabytes of hard disk per
controller! And you can take your
pick of hard disk drives: Kennedy,
Control Data, Fujitsu, Calcomp,
Microdata, Memorex, and Ampex, for
example.

Fast

SMC-100 transfers data at fast, 6 to
10 megahertz rates, with full onboard
sector buffering and sector
interleaving, and a DMA that's faster
than other popular S- 100 DMA
controllers.

Cost efficient

SMC-100 is priced right to keep your
micro computer system micro-priced.
It takes advantage of low-cost-per-
megabyte disk drive technology to
make the typical cost less than $80
per megabyte.

The OEM/Dealer single quantity price
is only $1650, with driver ROM option.
Excellent quantity discounts are
available.

SMC- 100 avallabllity:

Off the shelf to 30 days in small
quantities. (Complete subsystems
are on hand for immediated delivery.)

Konan has the'answers. Talk to them
today. Call direct on Konan’s order
number: 602-269-2649. Or write to
Konan Corporation, 1448 N. 27th
Avenue, Phoenix, Arizona 85009.

™

1448 N. 27th Avenue ® Phoenix, Arizona 85009 ¢ 602-269-2649
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Circle 205 on inquiry card.

which contains a pointer to a third group.
The last three characters appear in the third
group, followed by three zero characters.

If a string is exactly six characters long, it
appears in a single group, but the pointer
itself contains zero. If a string is 12, 18, 24,
etc, characters long, it appears in more than
one group, but the pointer in the last group
will contain zero. In general, the pointer in
the last group always contains zero, and it is
this, rather than the presence of zero char-
acters, that determines the fact that it is the
last group.

We thus have one or more chains (some-
times called simple lists) which involve
various 8 character groups in FREE. We
are now in a position to make use of a basic
idea in advanced programming techniques:
the /ist of available space. In this case, the
list of available space is a chain which con-
tains all those 8 character groups, and only
those groups, which are not on any other
chain. That is, we think of all these groups
as being in some order (it does not matter
what the order is). Then the first group, in
this order, contains a pointer to the second
group; the second group contains a pointer
to the third, and so on, up to the last group,
which contains a zero pointer.

The point of using a list of available space
is that it is now no longer necessary to use a
collapsing process, as described in con-
nection with the previous string storage
method. In particular, we are no longer
“abandoning’’ anything, as we were before.
All we have to do is to make sure that, at
all times, every group into which FREE is
divided is on some chain, either the list of
available space, or a chain which represents
the string value of some variable. (There are
also programs which use a list of available
space, but in which some groups are aban-
doned, and a process somewhat like collap-
sing, known as garbage collection, is used
to collect all these abandoned groups into
a new list of available space. This, however,
is necessary only when the various chains
contain pointers to each other, which is
not the case in the present application.)

By a pointer to a group, we mean a
pointer to the first character in the group.
Thus if K is such a pointer, then the group
consists of FREE(K), FREE(K+1) and so
on up through FREE(K+7). We will assume
that FREE(K) through FREE(K+5) are the
six characters in the group, and that
FREE(K+6) and FREE(K+7), taken to-
gether, are the pointer to the next group.
A variable called LAVS (for “list of avail-
able space’’) contains, at all times, a pointer
to the first group in the list of available
space. The basic operations on the list of
available space are taking one group off
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Doubie Density
Disk 8" or 5"

@®Designed for CPM® ®O0n Board Boot.
®2MHz—4MHz Operation. @ Switch Selectable
Write Precomp. @‘‘Personality Board” to modify
drive configurations (no jumper wires). @2 Data
separators; one digital, one analog. @Drive
Diagnostic Software included. ®@ Complete
documentation. ®Runs without occu-
pying any system RAM. @Transpar-
ent Density Select. $385.00.

@® 16K or 32K Static Memory. @S-100 Bus Con-
nector. @9 Regulators provide excellent heat distri-
bution. @Extended addressing (bank switching).
@®Low power requirement. ®Phantom line.

@ 20-Page operating manual. ®Full 1-year
warranty. @®32K version assembled and
tested $485.00. @16K version
available assembled and tested,

$290.00.

®2MHz or 4MHz operation (jumper selectabie).
@®Power on jump to On Board Eprom (2708 or 2716).
@M1 Wait State for 160% thruput enhancement
with 450ns memory. @3 Parallel 1/O ports.
®Two Serial RS-232 1/0 ports. ®Baud
rates: 50 to 19.2K. $260.00.

{Cable and Eprom extra)

Ultimate TRS-80 Expansion

Disk Drive
Package — 340K of IIIIIII)IO

DP §-100
Mainframe

12 slot S-100 Motherboard with power
supply +8@20a, ¥16@6a (nylon card
guides).
Mates with disk systems shown in cen-
ter column.
Neat, compact,
mainframe.
Also available with S-44 2 user, 3 CPU
system with features similar to Multi-
user TRS-80 Expansion Package.

Kit $295.00

extremely reliable

Cabinet comes with multiple power.
Supply to suit all popular disk drives
15@5a, +24@6a.

DP-1000K Twin double density Shu-
gart SA-800B or Siemens FDD-100-8.
(2 megabytes). $1350.00
DP-2000K Double sided, double den-
sity Shugart SA-850-R or Siemens
FDD-200-8 (2 megabytes). $1850.00
Drive box less drives with ample power
supply. Kit $295.00

Cost effective Z-80 15 slot dual drive

S-44 5 computer. Mates with TRS-80

or with terminal.

Excellent expandable starter system

for small business.

Also an unbeatable choice for dedica-

ted word processor applications or in-

dustrial scientific use (80 x 24 video).

The S-44 card set ensemble is specifi-

cally designed for business engineering

and technical applications.

50-60 Hz (1 10/220VAC).

Provides expansion to 64K CPM oper-

ating system, modems, multiuser, etc.
'$1775.00 (32K)

West:

DELTA PRODUCTS

1653 E. 28th Street
Long Beach, Calif. 90806
Tel: (213) 595-7505

East: :
DELTA PRODUCTS

1254 South Cedar Road
New Lenox, lllinois 60451
Tel: (815) 485-9072

PRODUCTS LKo",

Telex: 128-126 DELTMAR SGHL
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level ‘A"’ —at $129.95—Is your starting point.

Starting at Just $129.95 for a Level ‘'A’’ operating .ty.ncm,
you can now build the exact computer you want. Explorer/85
can be your beginner’s system, OEM controller, or 1BM-
]urmam'd 8" disk small business system. ..yet you're never
Jorced 1o spend a penny for a component or]umnyou don™t
want and you can in small, aoffordable steps!

Now for jus( $129.95, you can own (hc first level of a fully

with fi cnp:balmes—n com-

puler which features the advanced Intel 8085 . thereby
giving you immediate access 10 all software and Iopmem
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compalible)—a computer which
features onboard S-100 bus expansion—plus instant conver-

registers. . .single step with register display at each break point
..80 to execution address. Level *A” in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 user
deﬁned keys. 6 digit calculator
ey # display which displays full
= dress plus data as well as
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level"*B"" provides the S-100 signals plus buffers/drivers to
support u;;_ to sux S-100 bus boards and includes: address

sion to mass storage disk memory with either 5-1/4" disk
or standard 1BM-formatted 8" disks.

of d 4k RAM expansion select-able i
4k blocks. . .add decoding for onboard 8k EPROM expln-
sion selectable in 8k blocks. . .address and data bus drivers for

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don’t have them already),
Explorer/8S lets you begin computing on a significant level. .

onboard expansion. . . wait state (jumper selectable)
10 u!low the use of slower memories. . .two separate 5 volt

applying the principles discussed in ladm; Pp ul-
zines. . .developing **state of the art’’ computer solutions for
both the industrial and leisure cnvironment.
Level “A” Specifications
Explorer/85’s Level **A’ system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.
(Level “A’ makes a perfect OEM costroller for industrial
dicat and is ilable in a special Hex Version which
can be programmed wmsing
the Netromics Hex Keypad/
Display.)
PC Board: glass epoxy, plated
through holes with solder mask
g * 1/0Q: provisions for 25-pin
o (DB25) connector for terminal
Level A" at $129.95 is a serial 170, which can also sup-
complete operating system, PoOTt a paper tape reader
perfect for beginners, hob- ...provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use, play. . . cassette tape recorder in-
put. ..cassette tape recorder output...cassette tape control
output. . .speaker output... LED output indicator on SOD
(serial oulpul) line. . pnnler interface (less drivers). . .total of
four 8-bit plus one 6-bit 170 ports eCrystal an-ency 6.144
MHz ¢ Conmtrol Switches: reset and user (RST 7. 5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts ‘onboard ¢ Cowster/Timer: prognmmlble, 14-bit
binary ® System RAM: 256 bytes located at F809, ideal for
smaller systems and for use as an isolated stack area in
-RA! dable to 64k via S-100 bus or

4K on molherboard

2k bytes of deluxe
system monitor ROM loclled at Fm leaving 6989 free for user
RAM/ROM. Features include tape load with labeling . ..tape
dump with labeling. . .examine/change contents of memory

..insert data...warm start...examine and change all
registers. . sm;le step with regnsler display at each bretk point,

Level “C” Specifications
Level *“C’* expands Explorer’s
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
= motherboard. Both cage and
Explorer/85 with L <l cards are neatly contained inside
‘C*' card cage. Explorer's deluxe steel cabinet.
Level **C* includes a sheet metal superstructure, a 5-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required ber of S-100 s
Level “D” Specifications
Level "D" provndes 4k or RAM, power supply regulation,
filtering d and to d your
Explorerlss memory to 4k (plus the original 256 byles located
in the 8155A). The static RAM can be located anywhere from
8086 1o EFFF in 4k blocks.
Level “E” Specifications
Level **E"* adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC's
(allowing for up to 12k of onboard RAM).

e e hons Pak!

ter's Pak (SAVE $12.50)—Buy Level A’ and Hex

Keypad/Display for $199.90 and get FREE Intel 8085 user's
manua! plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level “A,'' ASCIl Key-
board/Computer Terminal, and Power Supply for $319.88 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!
Pak (SAVE $41.00)—Buy Levels “A,” “B,"

and *‘E"* with Power Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.78
and get 10 FREE computer grade cassette tapes plus FREE
8085 user’s manual plus FREE postage & handling!
Busi Pak (SAVE $89.95)—Buy Explorer/85 Levels “'A,”

Exsinerriog Pu

a debuumg/(mmng feature. ..go to
move blocks of memory from one location to another. . il
blocks of memory with a constant. . . display blocks of memory
vnmble dlspllly(;me length

h

.automatic baud rate selection. .
control (1-255 ch s/line). .
routine with 8-bit paralie! oulpm for mgh speed printer. .
serial le in and le out ch i so that can
communlcme wuh 1/0 ports.

(Hex Version): Tape load with labeling. .
mpe dump with labeli hlnge of mem-
.insert data.. warm start...examine and change all

'-No!mn ] RI-F Lﬂ'

| 333Litchtieid Road. New | ,CT 06676
Please send the items checked below— plus $2 p&ir.
/88 Level “A* Kit (ASCII QO

O Explorer.

Version), $129.95 plus $3 p&h.

O Explorer/8S Level A" Kit (Hex
Version), $129.95 plus $3 p&h.

Deluze Steel Csbinet for ASC
ﬁ{‘boud/T erminal, $19.95 plus $2.50
a P.owu Supply Kit (£ 8V @ S amps)

“B,” and “C" (with cabinet), Power Supply, ASCIl Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4*" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4"° minidiskettes ($49.95 value)
plus FREE 8085 user’s manual plus FREE poslm& handling!

Continental U.S.A. Credit Card Buyars

CALL TOLL FREE 800-243 7428

To Order From Connecticut Or For Technical —
Assistance. Etc. Cal (203) 354-8375 "|

lized disk
plug it in and you're up > and runnm;!),l
11 $699.95 plus $5 p&h.
DOPower Supply Kit for North Snrl
Disk Drive, $39.95 plus $2 p&h.
O Delnxe Case for North Star Disk

| O s Microsott BASIC on casserte
tape, $64.95 postpaid.

l O 8k Microsoft BASIC in ROM_Kit
(requires Levels *‘B,”* *‘D,"” and “E""),

I $99.95 plus $2 p&h.

O Leve “B" (5-100) Kit, $49.95 plus

I $2 p&kh.

O Level ““C** (S-100 6-card expander)

I Kit, $39.95 plus $2 p&h.

O Level ‘D"’ (4k RAM) Kit, $69.95

I plus $2 p&h,

0 Leved “E"” (EPROM/ROM) Kit,

' $5.95 plus 50¢ p&h.

O Deluxe Steel Cabimet for Explorer/

I S, $49.95 plus $3 p&h.

O ASCIl Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma. 1/0, 32 or 64 char-
acter by 16 line formats, and can be
used with cither a CRT monitorora TV
set (if you have an RF modulator),

10 95 plus $2.50 p&h.
LD Hex Keypad/Display Kit, $69.95

:&:eluxe steel cabinet, $39.95 plus $2
O Goid Plated 5100 Bus C

Drive, $39.95 plus $2 p&h.
] Experimenter’s Pak (see lbove).l
$199.90

$4.85 cach, postpaid.
O RF Modalator Kit (allows you to

O Sndeat Pak (sce above), s319.a5 |

use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
10 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit,$589.95 plus $2 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k), $139.95
plus $2 p&h each.

0 lllelmanmlMuul $7.50
postpaid.

O Special Computer Grade Cnuem
Tapes, $1.90 each or 3 for $8,

O Engincering Pk (see above),
$S14. 7! . I

[} l-lleu Pnk (see above), SIS”.JOI

postpaid.

Total Enclosed$ _____ ; I
Conn. res. add sales ux) By— I
Personal Check O M.O./Cashier’s
Check O Visa O Master Chlrul

(Bank#______)
Acct. #

Signature Exp. Date ____
Print
Name

0 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 pé&th.

O North Star Donble De-ng Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-
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l
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Circle 280 on inquiry card.

the front of it and adding a new group
to it. The first of these operations, removing
a group from the list of available space, is
performed as follows:

1. Set K = LAVS; the new group will
consist of FREE(K) through FREE
(K+7).

2. Since this group is no longer to be on
the list of available space, the first
group in this list is now what used to
be the second group. But a pointer to
this second group is currently in
FREE(K+6) and FREE(K+7). This
pointer now has to be taken and put
into LAVS, because LAVS must
contain, at all times, a pointer to the
first group in the list of available
space.

The second of our two operations, adding

a group to the list of available space, is per-
formed as follows:

1. Suppose that FREE(K) through FREE
(K+7) is the new group. This will
become the first group in the list of
available space, and it must contain a
pointer to the second group. But the
second group is the old first group,
and a pointer to that group was con-
tained in LAVS. This means that
LAVS must be moved into the pointer
position FREE(K+6) and FREE(K+7).

2. Since LAVS must contain, at all times,
a pointer to the first group in the list
of available space, we must now set
LAVS equal to K.

The first operation above can be modi-

fied to check for overflow. If it is performed
when the list of available space contains
exactly one group, it is not hard to see that
LAVS will be set equal to zero. This is not
in itself an error; it merely means that all
available space is being used. The next time
we do this, though, there will be an error
unless we check for it. Therefore, when we
set K =
K is now zero; if so, there is an overflow
condition. (We are, of course, using the
word “‘overflow”’
denote the fact that there is too much space
being used for the available memory in the
FREE array.)

LAVS, we should check to see if

in a generalized sense, to

Using these two basic operations, we can

now make sure that our available space list
is always kept up to date. Suppose that we
have a variable ) with a string value, and
suppose that this string value is kept in m
8 bit groups. A pointer to the first of these
groups will be kept in ] itself. Suppose that
we are now going to set ] to a new string

Text continued on page 97



Stanley’s office staff says Stanley always stays
one stepahead. So no one was surprised when he
showed up with Microsoft’s COBOL-80 for the
office computer. That's when things started
happening. , A

As Stanley explains, “Suddenly, the whole
business operation is more efficient. I use it for
everything: inventory, payroll, record keeping,
customer and employee files. Since COBOL is the
standard language for business and commerdial
applications, more programs are writtenin COBOL
than any other language. Believe me, nothing
beats it in terms of powerful use of disk files,

- data manipulation facilities and interactive ter-
minal communications”

Stanley added loudly, “And that's versatility and
efficiency I'd like to see more of around here.

“My COBOL-80 package from Microsoft
includes the MACRO-80 assembler, LINK-80
linking loader and LIB-80 relocatable library
manager. I can even call FORTRAN, BASIC,
assembler and COBOL modules from a COBOL.-
80 program. It's perfect—a total software develop-
ment package;’ exclaimed Stanley.

Microsoft’s COBOL-80is an ANSI-74 standard
COBOL that supports such advanced data
manipulation verbs as COMPUTE, INSPECT,
STRING, UNSTRING AND SEARCH: three-
dimensional arrays; full COPY fadility; and com-

plete screenhandling capability. The optional
packed decimal format saves on mass storage by
as much as 40%. And as Stanley puts it, “With
my floppy disk system, that’s a big plus”

Stanley can't say enough about his new addition
to the office. “COBOL-80 supports indexed and
relative files, including DYNAMIC access, FILE
STATUS, START, READ NEXT, DELETE
and REWRITE. Best of all, interactive ACCEPT/
DISPLAY gives the most powerful screen handling
capability possible.

“Frankly;’ says Stanley, “Microsoft COBOL-
80’s performance is so superiorit’s set a whole
new standard of efficiency for my staff. My new
motto? ‘Shape up or ship out’ Thanks Microsoft,
my office will never be the same”

The COBOL-80 package for the CP/M or
ISIS-I operating system with documentation is
$750. Documentation may be purchased sepa-
rately for $20. Dealer purchases and OEM
license agreements available on request.

10800 N.E. Eighth Suite 819
Bellevue, Washington 98004
206/455-8080 Telex 328945

Circle 233 on inquiry card.
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free freight

No handling charges or credit card fees.

Wwe'll pay the surface freight on all pre-paid

roducts featured in this ad to any of 18,000 U.S. tarriffed locations.Before you buy

mail-order, check the source. Find out the gOTAL cost, including handling charges' Then compare with our one, low price!

Bringing information technology to
your doorstep...with no add-on costs.

Comprint
$535
$499

Serial

Parallel

Televideo
Model 912 full-
feature CRT.

$790

Centronics

Model 704, 180 cps
Loaded! Super price!

$1695

Heath WH-89

16K computer w/disk!
Assembled, plus
factory warranty!

$CALL

Sample the experience and integrity of
over 100 industry-trained employees
who stand behind every order.

Centronics

Model 730 New!

SEVERAY
$895

Parallel

T1 810

Basic 150 cps serial
New low price!

$1589
Integral Data

IP-125 Printer

$699
Hazeltine

Model 1420, full-
feature CRT! 2-yr.
factory warranty!

$895

PLUS: Tl calculators, Speak N Spells, Craig Translators, BSR X-10 remote control con-
soles, Hazeltines, Sorocs, Perkin-Elmer Bantams, Heath WH14 printers, Diablos,
Cromemcos, ADDS 25 and much much more!

F.0.B. Tempe, AZ (5% sales tax in Arizona). Prices subject to
.s0 CALL NOW WHILE IN STOCK!

change without notice. .

TOLL-FREE

1-800-528-1418 =

1425 W. 12th Pl. « Tempe, AZ 85281 « 602-894-1193
BYTE October 1979
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Text continued from page 94:

value, which is kept in n 8 bit groups. First
we apply the second algorithm above to the
first group in the chain that represents the
old value of j. This process puts this group
on the list of available space. If m # 1, that
is, if the pointer in this first group was not
originally zero, we apply the same process
to the second group in the chain repre-
senting the old value of }, and so on through
the rest of these groups. (It is not necessary
to know m, of course; we merely test for the
pointer being zero, which indicates the last
group.) Now we take n groups, or, in
general, as many groups as we need, off the
front of the list of available space by using
the first algorithm above, and use these
groups to store the new string value of J.

This system is quite workable as it stands;
the only real problems with it come when
we try to extend it. Suppose, for example,
that we want to set the string value of }
equal to the current string value of . In that
case we might want to save quite a bit of
time by setting the pointer in } to be the
same as the pointer in I. Thus we would have
two pointers to the same group, or to the
first group of the same chain, in the FREE
area. This scheme, however, will not work
unless we change our setup a bit. The prob-
lem comes when the value of | is later
changed to something else. In this case the
old value of | is put back on the list of
available space, and this is improper because
it is still the current value of .

Let us look at this case in more detail.
Suppose that the value of | is ‘SMITH’,
and we set )} equal to ‘SMITH’ by setting
} to point to the same place that | does.
Now suppose that we later set | equal to
‘JOHNSON". In this case, according to the
algorithms we have discussed, the group
[there is only one in this case; let us call
it FREE(K) through FREE{(K+7)] which
contains ‘SMITH’ is put back on the list
of available space, even though K is still
the integer value of J. Now we need two
groups to represent ‘JOHNSON’. One of
these will be this same group, that is,
FREE(K) through FREE(K+7), because it
was just put back on the beginning of the
list of available space. This group will
therefore contain JOHNSO (with the final
N in the next group). This means that if at
some still later time we want to print out
the value of }, we will print out JOHNSON
rather than SMITH.

One solution to this problem which is
sometimes adopted is to reserve the first
character of any string for a special integer
telling us how many variables have this
particular string as their value. This integer
is known as a reference count. It is usually
1, but in the case above {where } and | point

to the same string) it would be 2. Every
time a variable is set to a new value, the
reference count in the o/d value is decreased
by 1. Only if its value is then zero do we
return the space it uses back to the list
of available space, because otherwise there
are still variables which have that string as
their value. The trouble with this scheme
is that it may very easily not be worth the
effort. Do we really want to add an extra
character to every string, not to mention
the extra testing that goes on whenever we
set a string to a new value, just to be able to
save a little time and space in an operation
(setting one string to be the same as another)
that might not be that commonly used in
our program? It is certainly a debatable
point.

It should also be clear that there is
nothing special about the number of char-
acters in a group (eight, in this case). The
fewer characters we have in a group, the
more pointers we will have, and the more
space these will take up. The more char-
acters we have in a group, the more wasted
or zero characters we will have in strings,
because the length of a string is not always
evenly divisible by the number of characters
in a group. This is a space trade-off which
should be tuned by the user to fit the
requirements of a particular program.®»

ware with
Some prices are to0 low to Quots.

SARA TECH
COMPUTERS
P.O. Box 692
400 Base
Venice, FL
33595
(813)485-3559

List Our Price
CROMEMCO 20% DISCOUNT
System |11 5990 4792
System |1 39490 3192
System |l with 10 Meg Disk 9945 7996
NORTH STAR 16% DISCOUNT (or more)
Horizon | — 32K Ram asm 2099 1763
Horizon | — 16K Ram asm 1899 1595
Horizon | — 32K Ram kit 1849 1553
Horizon | to Horizon 2 450 378
32K Ram asm 659 525
VECTOR GRAPHICS 20% DISCOUNT
Vector M2-2 (630K disk) 48K Ram 3750 3000
Soroc 1Q120 995 790
Perkin Elmer Bantam CRT 996 750
Intertube |1 995 750
Integral Data IP125 799 699
Escon Selectric Interface 496 432
NEC 5510 RO Word Processor Printer 2900 2450

Professionsl A/r, A/p, Ledger, Payroll, Medicsl Billing soft-
izati ilable. Send for our cstalog —

Circle 320 on inquiry card.
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Software Software Software
with / Manual Manual with [ Manual
DIGITAL RESEARCH Manual/ Alone Manual/ Alone Manual Alom
O cpme Floppr Diskette Operating System — O Forms 2 — Forms 1 screen editor plus indexed file
Packages supplied on diskene oomplete with 8080 as- application program generator fically creates a

sembler, text editor, 8080 debugger and vanous utlities
plus full documentation. CP/M available eonhgured for

query and update p

files using CRT
protoded and uﬂp

fermats. No program-

/ ZJ W/O/X W«

most ular computer/disk systems includi ut program directly com-
Star g’n?lo Double or Quad densi ? disks, Sby ellhefd Cis ED-E»DL compilers ....$200/$20 STRUOTUHED svstrlus GROUP
Helios i, Exid SOrcerer. Vocwr iz, PolyMorphuc o .
88131 Heath H17¢ or HB9 S-80t, iCOM 3712 and EIDOS SYSTEMS General Ledger and t
1COM Micro Disk pilus many omor oormgurabons avall~ providing proof and reg| outputs. Customization of COA
ableottthe shef ......................... $148/828 O KkI’SSM—-n 'ff’"’" llng:x Seauemiall s%areh. Ofiers com- g:ated -mgt’!ecg:ely ultiple branch account centm
ulti- enti i Access {d ormed
O MAC — 8080 Macro Assembier, Full intel macro defini- pete eyed Index Sequential and Direct L) A ng pert atidatajentry)oclpy

tions. Pseudo Ops include RPC, iRP, REPT, TITLE,
PAGE, and MACLIB. Z-80 library included. Produces
intel absolute hex output plus symbols file for use by SID
(see below $100/8$13

O SID — 3080 symbolic debugger. Full trace, pass count
and break-poml program tasting system with back-trace
and histogram utilities. Whan used with MAC, provides
full symbolic display of memory labels and equa(ed
values ..$88/818

O TEX — Test formatter to create pagma(ed, page-
numbered and justified copy from source text files, di-
rectable to disk orprinter ................... $838/818

O pespPoOL — Program to permit simultaneous printing
of data from disk while user executes another program
fromtheconsole .......................... $50/¢10

management. includes built-in utility functions for 16 or
32 bit arithmetic, string/integer conversion and string
compare. Delivered as a relocatable linkable module in
Microsoft format for use with FORTRAN-80 or COBOL -
80, etc. $835/823

0O KBASIC — Microsoft Disk Extended BASIC with all
KISS faciiities, inf ’gated by implementation of nine
additional commal in language. Package includes
KISS.REL as descnbed above, and a sample mail st
prog $095/845

MICROPRO /O /M

(2 god!

COA correctness, etc. Journal entnes may be batched
prior to posting. Ciosg:?sprooedure automatically backs
up input files. All rep can be tallored as necessary.
Requires CBASIC ....................... $899/825

Accounts Receivable — Open item system with
output for internal aged reports and customer-oriented
statement and billing purposes. On-Line Enquiry permits
information for Customer Service and Credit depart-
ments. Interface to General Ledger provided if both sys-
tems used. Requires CBASIC $699/825

Accounts Payable — Provides aged statements of
accounts by vendor with check wnting for selected in-
voices. Can be used alone or with General Ledger and/or
with NAD. Requires CBASIC $899/3$25

LETTERIGHT — Program 1o create, edit, and type let-
ters or other docummnis,

| s b
O Super-Sort | — Sort. merge. extract utility as absolute delete and move " Bg :&zne:‘“ ::g:z
. execu(able program or linkable module in Microsoft for- tion. Designed O for form m‘“ mail-
M W mat. Sorts fixed or variable records with data in binary, ings. Requires CaX e T A or form $179/825

, e~ / BCD, Packed Decimal, EBCDIC, ASCII, floating, fixed e
cﬂ point, exponential, field justified, etc. etc. Even variable O NAD Name and Address selectlon system — interactive
P/"' : number of fields per record! ............... $225/$28 mail list creation and mantenance program with output
MICROSOFT as Sort Il — Abo b as full reports with reference data or restricted informa-
O Disk Extended BASIC — version 5, ANSI compati- upor — Above available as absolute ee2s tion for mail labels. Transfer system for extraction and
ble with long variable names, WHILEWEND, chainin O e L L L L L L EL Lt $175/$23 transfer of selected records to create new files. Requires
variable length file records ................ $300'$25 o Supor-Son I — As N without SELECT/EXCLUDE CBASIC ....... goaoaoacacacaGEa0acananaa: $79/$20

0O BAsIC fier — Langua
sion 5 Microsoft interpreter and 3-10 times faster execu-
tion. Prod standard Mi ft bie binary out-
put. includes Macro-80. Also linkable to FORTRAN-80 or
COBOL-80 code modules $350/$23

O FORTRAN-80 — ANSI '66 (except for COMPLEX)
pius many extensions. Includes relocatable object com-
lier, linking loader, library with manager. Also includes
ACRO- (see below) $400/825

0O COBOL-80 — ANS| 74 Relocatable object outout.
Format same as FORTRAN-80 and MACRO-80
modules. Compiete ISAM, interactive ACCEPT/DIS-
PLAY, COPY, EXTEND $628/$25

0O MACRO-80 — 8080/Z80 Macro Assembler. Intel and
Zilog mnemonics supported. Relocatable linkable output.
Loader, Lnbm Manager and Cross Reference List
utilities inclu $149/818

O EDIT-80 — Very fast random access text editor for text

with or without line numbers. Global and intra-line com-
mands supported. File compare utility inciuded $89/$18

MICRO FOCUS
O cis coBoL (u;ndnrd) — ANS| '74 COBOL

by U.S. Navy tests to
ANS! level 1. §uppons mary f to level 2 including
dynamic loading of nd a full ISAM file
tacility. Also, p inn, interactive debug
and powerful i lmem gions to support protected
and unprotected CRT screen formatting from COBOL
programs used with any dumb terminal ..... $850/$50

0O cos coBoL — G subset compiler
foruse on a3 O:Y'HOICO Valuable range of
COBOL | a&o el tdowel 2 and including
ISAM and the taractive screen formatti

of dumb terminals ....................000 $6350/8!

O Forms 1 — CRT screen editor to build application CRT
formats with protected and unpr Tﬁdd areas. Out-

compatible with Ver-

J Word-Star — Menu driven visual word processing sys-
tem for use with standard terminals. Text formatting per-
formed on Screen. Facilities for text paginate. page
number, justify. center and underscore. User can pnnt
one document while simuitaneously editing a second.
Edit faciliies inciude giobal search and replace, read/
write to other text files, block move, etc. R uures CRT
terminal with addressable cursor positioning

O Word-Master Text Editor — In one mode has super-
set of CP/M's ED commands including global searching
and replacing. forward and backwards in file. In video
mode. provi es full screen editor for users wnh sarial
addressabie-cursor terminal 28/823

SOFTWARE SYSTEMS

O CBASIC-2 Disk Extended BASIC — Non-interactve
BASIC with pseudo-code compiler and runime interpre-
ter. Supports full file control. chaining. integer and ex-
tended precision vanables, etc. $109/818

‘CP M s a trade name of Digital Research

**280 1s a trademark of Zilog. Inc.
**"UNIX 1s a trademark of Bell Laboratores.
=***WHATSIT? is a trademark of Computer Headware.

O

QSORT — Fast sonlme?e program for files with fixed
record length, vanabie fieid length information. Up to five
ascending or descending keys. Full back-up of input files
created. $95/$20

g"# -DORIAN SOFTWARE

PAYROLL SYSTEM — Maintains loyee master
file. Computes payroll withholding for FIC, ederal and
State taxes. Prints payroli register, checks. quarterty re-
ports and W-2 forms. Can generate ad hoc reports and
employee form letters with mail labels. Requires
CBASIC. Supplied in source code. .........! $590/838

APARTMENT MANAGEMENT SYSTEM — Fi-
nancial management system for receipts and Ssecurity
deposits of apartment projects. Captures data on vacan-
cies, revenues, etc. for annual trend analysis. Daily report
shows late rents. vacancy notices. vacancies, income
lost through vacancies, etc. Requires CBASIC. S’gflled
in source code.

INVENTORY SYSTEM — Captures stock levels,
costs, sources, sales. ages, turnover, markup, etc.
Transaction information may be entered for reporting
salesman, type of sale. date of sale. etc. Reports avaii-
able both for accounting and decision making. Requires
CBASIC. Supplied in sourcecode. ......... $590/

CASH REGISTER — Maintains files on daily saies.
Files data by sales person and item. Tracks sales, over-

rings, refunds, payouts and total net deposits. Requires
CBASIC. Supphecn\ source code ......... $590/835

Software for most popular 8080/Z80 computer
disk systems including NORTH STAR, iCOM,
MICROPOLIS, DYNABYTE DB8/2, EXIDY

ThrmthENTEe  SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ,

+CP/M for Heath, TRS-80 Model | and PolyMorphic 8813 are
modified and must use especially compiled versions ot
system and applications software.

1tPolyMorphic 8813 CP/M scheduled for September 15 release.

8”IBM, HEATH H17 & H89, HELIOS,
IMSAI VDP42 & 44, REX, POLYMORPHIC 8813,
OHIO SCIENTIFIC and IMS 5000 formats.

Shopping

Pnces and specifications subject to change withou! notice.
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Software
Manual
Manuai/ Alone

tiny C — Interactive interpretive system for teachi
structured programming techniques. Manual includes full
source Stings .. .. ... ... ... $75/840

BDS C Compiler — Supports most major features of

language. including Structures, Arrays, Pointers, recur-

sive function evaluation. linkable with fibrary to 8080 bi-

nary output. Lacks data initialization. long & float type and

static & register class specifiers. Documentation includes

|:‘C Programming Language book by Kermghan &
IEhi@ ... ...

Whitesmiths’ C Compller — The uttimate in sys-
tems software tools. Produces faster code than Pascal

with more extensive facigli forms to the full
UNIX*** Version 7, b b{ Kernighan
and Ritchie, and & orver 75 functions for
performing /0. sir lation and storage alloca-

i
tion. Compiler pulpid in A- rfutural squrce Sugglgg[ with
A-Natural (see below) requires 60K CP/M . $30

A-Natural — Narrative asp linkil
librarian, extensive mary m'f Natuval

relocatable format fmm A-Natural source
to Microsoft MACR s and from A-Natural rel to
SOUMCE .. ...eoiivaiiiuneenennanennn 18

ALGOL 60 Compiler — Powerlul block-structured
language |eatunr3 economical run time dynamic alloca-
tion of memory. Very compact (24K total RAM) system
implementing almost all Aigol 60 report features plus
many powerful extensions includi 8’? string handlmg direct
disk address 1/O etc. Requires 280 CPU . ...$199/820

Z80 Development Package — Consists of: ( t) disk
file hne editor, with global inter and intra-line facibties; (2)
Z80 relocating assembler, Zilog/Mostek mnemonics,
conditional assembly and cross reference table
capabibties. (3) nking loader producing absoiute Intel
hexdiskfile. ..... ... ... .. $95/820

ZDT — 280 Debugger to ax and examine
registers with sta mnenomic disas-
sembly displays F r t DDT. $35 when or-
dered with 280 [ rl Package ....... $30/810

DISTEL — Disk based disassembler to Intel 8080 or
TDL/Xitan 280 source code, hsting and cross reference
es. Intel or TDL/Xitan pseudo ops optional. Auns on
8080. $688/810

DISILOG — As DISTEL to Zilog Mostek mnemomnc
files. RunsonZB80only .................... $65/810

TEXTWRITER Il — Text formatter to justity and pagi-
nate letters and other documents. Special features in-
clude insertion of text during execution from other disk
files or console. permitting recipe documents to be

d from linked frag| on other files. Has facilities
for sorted index. table of contents and footnote insertions.
Ideal for contracts. manuais, etc. .......... $128/820

Postmaster — A comprehiensiva package for mail list

maintenance. Featura record extraction
and label ok program is included
which provides rif af fingle sheet or continuous
forms. Requires SiC .$180/828
WHATSIT?*"** _ Interactive data-base System using
associative tags 1o retrieve information by subject. Hash-
ing and random access used for fast response. Requires
CBASIC ...t $125/823

XYBASIC interactve Process Control BASIC — Full
sk BASIC features plus unique commands 10 handie
bytes, rotate and shift. and to test and set bits. Available
n integer. Extended and ROMable versions.

Integer Disk or Integer RAOMable .. ... ..$298/828
Extended Disk or Extended ROMabie $395/828

SMAL/B0 Structured Macro Assembied Language —
Package of powerful general purpose text macro proc-
essor and SMAL structured Ian%uag iler. SMAL is
an assembler language with HEN-ELSE, LOOP-
REPEAT-WHILE. DO-END. BEGIN-END C%l.\'sst/r:ti:tss

SELECT 'OR Il — Data Base Processor to create and
maintain smg!e Key data bases. Prints formatted, sorted
reports wif ble for Microsoft
and CBASIC {state which). Supplued in so:;ce s;;ode

List No.

"™The Software S

P

Lifeboat Associates
2248 Broadway, N.Y., N.Y. 10024

(212) 5380-0082 Telex: 668585

Software

Price

O manual alone

O manual alone

0O manual alone

O Check O U.PS.COD O visa O Master Charge

Exp. Date

Shipping

$1.00 for C.0.D.

Total

LAccoum #

6
Orders must specity
disk systems and
formats: e.g. North

Signature

Star single or double
density. IBM single or
2D/256. Altair, Helios
11, Micropolis Mod 1 or

My computer configuration (specifying disk system):

1. 5% " soft sector
Micro iCOM/SD
ystems Dynabyte). etc.

Add $1/item shipping
($2 min.). Add $1
additional for UPS
c.0D.

Name

Manual cost
applicable against
price of subsequent

Address (No P.O. Box)

software purchase.
The sale of each
propriety software
package conveys a

City State Zip

license tor use on one
system only.

Software
Manual
Manual/ Alone

O SELECTOR Hl — Multi (i.e., up to 24) Key version of
Selector Il. Comes with |cat|ons rograms includi
galestAcnvnty Inventory, Payabies, o eceivables, Chi

ister, nig, and Client/Patient,
R:’auwes Cmﬁmm code ﬂ!:’;ﬂ
Enhanced version for CBASIC-2 ........ S5 520

O CPM/374X Utility Package — Has full range of
functions to create or re-name an IBM 3741 volume, dis-
glay directory information and edit the data set contents.

rovides full file trnnsver facilities between 3741 volume
data sets and CP/Mfiles .................. $193/810

0 BASIC UTILITY DISK — Consists of: (1) CRUNCH-
14 - Compacting utility to reduce the size and increase

the speed of programs in Basic and TRS-80
Basic. (2) DPFUI ifion subroutines for
computing ni | functions including
square root, natur og base 10, sin, arc sin, hyber-

bolic sin, hyperbolic arc sm. etc. Fumished in source on
diskette and documentation ................ $30/838

O STRING BITS — Fortran cn
Routines to find, fill
and compare char
eliminates the i
handling in FOE! M. Suppﬁed wnh source “5/

O Flippy Disk Kit — Template and instructions to modity
single slded 5v4" diskettes for use of second side in sin-
gledsideddrives ............... ..o $12.50

Lifeboat Associates
2248 Broadway
New York, N.Y. 10024

is a trad of Lifeboat A
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IBM Compatible Disk Drives

Jefferson H Harman
Director of Research and Development
PerSci Inc
12210 Nebraska Av
Los Angeles CA 90025

In today’s expanding market of double-sided,
multiheaded, expanded capacity, autoloading, write-
protected, floppy disk drives, one requirement remains
constant. Virtually all 8 inch floppy disk drives on the
market are described as “IBM compatible.” (Some of the
smaller 5 inch drives are described as IBM compatible
even though IBM doesn’t manufacture equipment with
the smaller drives!) Manufacturers point to it; buyers
insist on it; and yet seldom does anyone define what IBM
compatibility really means. That is probably because
IBM compatibility is not just a single consideration.
Three drives described as IBM compatible may, in fact,
be compatible in 3 different ways. One drive may be IBM
identical with read/write/erase head carriage and all
major operating characteristics reverse engineered from
an IBM 33FD drive; another drive may accept IBM type
1- or 2-sided single or double density media, but may or
may not choose to employ any of the IBM data formats;
and finally, a drive may be designed and manufactured
with the positioning system drive motor, erase head, and
other characteristics different from the IBM drives, but
still be able to read and write in the IBM single or double
density formats and interchange diskettes with IBM
equipment. .
Head

One factor does remain constant, however, among the
IBM compatible drives. Virtually all of these drives, with
one notable exception, bear read/write heads comparable
or identical to the IBM drive (figure 1). The advantages to
this design decision are clear. Whether or not the IBM
design is the most efficient for the purpose does not mat-
ter. When the IBM design is employed in an independent
manufacturer’s drive, it assures that the drive will read
back a signal comparable to that of the de facto standard
(ie: IBM), thus assuring maximum interchangeability.

Because a majority of floppy disk manufacturers have
chosen to remain with the standard, many systems
designers must be prepared to deal with the design
parameters of the IBM head, a head intended to read and
write the IBM soft-sectored formats. The possibilities,
limitations, and requirements imposed by this head when
formatting data in floppy disk drives are the concern of
this article.

100  October 1979 © BYTE Publications Inc
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Formats

The IBM 33FD head was designed to read and write the
IBM soft-sectored formats. Both the drive and the con-
cept of "soft” electronic sectoring were introduced into
the marketplace by IBM in the early 1970s on the popular
3740 system. Prior to this introduction, all floppy disk
drives (notably IBM’s FD23) and virtually all hard disks
had been hard sectored (ie: sectors were delineated by
physical openings in the media or on an external sector-
ing device). The new electronic sectoring idea involved
prewriting a certain track with track and sector iden-
tification data, then later inserting (usually on another
machine) the blocks of data to be processed.

As more IBM compatible drives were offered, most
users copied the IBM format. That format involves
substantial housekeeping, and long leader and tail gap
lengths; thus the available space for data on a diskette is
greatly reduced. The gaps (which in fact are pulses) are
used by IBM for 2 reasons: to synchronize the phase-lock
loop for the data separator, and to put sufficient time be-
tween blocks of data to avoid interference of one block
with another. Users were torn; on one hand they wanted
more data, while on the other hand they respected the
data reliability which was assured by the data bytes used
to specify gaps, address marks, cyclic redundancy checks
(CRGCs), track and sector identification, etc, in the IBM
formats. Some users struck out on their own to develop
expanded formats.

The IBM formats are examples of the type which must
be used with IBM heads in order to assure reliable, high-
performance operation. The system engineer may choose
to design his own format but, that being the case, will do
well to observe the rules outlined below. At PerSci, as
manufacturers of IBM compatible floppy disk equip-
ment, we had to develop and use this set of rules. These
guidelines are based upon the operating requirements and
restrictions of drives with 33FD-type heads. They permit
the designer to get the most available data space into the
format for any given sector length or number of sectors,

About the Author
Jefferson H Harman is the director of research and development for
PerSci Inc, a manufacturer of floppy disk drives.




A 32K MICRO
WILL RUN PROGRAMS
YOU'D EXPEGT
ON A MAINFRAME!

And a 64K micro wlil complie up to 8,000
lines of COBOL ... and even more if the
program is splitinto dynamically loaded
modules or segments.

Its fast too, you compile a 1000 line
program in less than 10 minutes.

The use of micros for sophisticated
business applications has been made
possible by our adapting COBOL (the only
universal business language) to make it
easy and effective to use on micro-
computers — with special attention to
tool-proof conversational working.

CIS COBOL is Micro Focus' Compact,
Interactive, Standard COBOL which offers
the advantages of COBOL (English-like
language, powerful data structure
features, and existing expertise) to
provide a full commercial language for
use on microcomputers.

The Compact compiler
runs on 32K byte
microcomputer systems.
It offers a powerful subset
of ANSI COBOL tacilities,
including full supportfor
random, indexed, and sequential files.

in addition, it gives you all the CIS

COBOL features for conversational
working, screen control, interactive
debugging, and special peripheral support.

The Standard CIS COBOL compiler
requires a minimum 48K configuration.
Itis a super-set of the Compact compiler
and implements ANSI 1974 COBOL to full
Level 1 standard. Among its advanced
features are program segmentation and
interprogram communication which make
it ideal for implementing or converting
large systems using modular
pragramming.

The same CIS COBOL extensions are
available as inthe Compact compiler and
can be optionally flagged at compile-time
so thatthe compiler then only accepts
strict ANSI COBOL.

Because CIS COBOL Is a validated ANSI
'74 standard COBOL, your applications
will be easy to maintain: more
professional programmers know COBOL
than any other language.

And because CIS COBOL conforms fully
to the standard, programs written with
itare portable - soif you moveuptoa
mini or mainframe, you will be able to
take your software with you.

Equally, CIS COBOL can enable
mainframe COBOL programs and
programming tasks to be offloaded to less
expensive microcomputers. Mainframe
programmers love the ease of use of

CIS COBOL and they achieve results fast
running it on a desk-top micro.

The FORMS utitity lets you build a screen
layout online atthe CRT. Then it
automatically generates complete COBOL
record descriptions for inclusion in your
program — saving you time and leaving
you free to concentrate on processing.

Forms 2

The FORMS program generator — an ex-
tension of FORMS — completely
eliminates the need to write simple data
entry and enquiry programs. Using it, an
entire CIS COBOL source program can be
generated automatically from screen
definitions — and it works, first time.

CIS COBOL products run on the 8080 or
280 microprocessors under the CP/M*
operating system, and on the LSI-11 or
PDP-11 processors under RT-11. They are
distributed in a variety of diskette formats,
and have a CONFIG utility supplied as
standard, enabling you to drive many
different types of CRT. All are themselves
written in CIS COBOL, and are therefore
self-compiling and readily transferable

to different operating environments —
including new operating systems and

new microprocessors. All of which

makes CIS COBOL a very attractive
proposition for OEMs as well as
end-users.

A leading semiconductor
manufacturer has adapted CiS
COBOL for its
development systems.

We have also supplied CIS

COBOL to other OEMs both in
Europe and the U.S.A.
CIS COBOL was developed
entirely by Micro Focus which s
therefore ideally placed to support
OEMs. If you need COBOL on your
system, why don't you call us?

Enquiries for CIS COBOL object packs and
application vendorterms eitherto MICRO
FOCUS or its licensed distributors.

OEM, dealer, and distributor terms are available
on application to MICRO FOCUS.

*CPIM is a trademark of Digital Research Inc

Iﬂm MICRO FOCUS

Micro Focus Ltd, 58 Acacia Road, St John's
Wood, London NW8 6AG. U.K.

Telephone 01-722 8843. Telex 28536
MICROF G.

CIs COBOL distributors include: Vector Graphic, Lifeboat Associates, Research Machines, Telecomputing, Modular Business Systems and Rair.

Circle 218 on inquiry card.
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What is IBM compatibility?

LU LT LR T T L T T T

while at the same time permitting sufficient gap length to
maintain data integrity.

Model Format

Table 1 is a model format for data blocks. The max-
imum number of sectors for any block length, N, can be
easily determined by dividing the unformatted data by
the total number of bytes per sector.

Using housekeeping techniques different from those
shown in the model format, slight variations in the length
of a sector can be achieved. For example, the user may
choose not to write the cyclic redundancy check on the
address field, or may increase or reduce the address
marks. The minimum length of leader and tail (trailer),
however, are critical, as they are determined from
mechanical drive requirements.

The drive characteristics which determine the required
leader and tail lengths are:

® Distance from the active part of the read/write head
(read/write gap) to the active part of the tunnel
erase head (erase gap).

® Variation in linear speed with track locations.

® Timing of erase turn on and off delays.

® Tolerances on these parameters.

As an example, the PerSci drives, which use a head
with similar electrical and mechanical characteristics to
those used in IBM 33FD disk drives (figure 1), have a
distance of 0.036 inch +0.003 inch (0.0914 cm, £0.007
cm) from read/write gap to erase gap. The radius of track
76 is 2.029 inches (5.1536 cm), and the radius of track 00
is 3.612 inches (9.1745 cm). The drive speed is 6 revolu-
tions per second (+ 2%), and the instantaneous speed
variation is + 1.5%. PerSci requires a write clock stabi-
lity of + 0.3%.

Unformatted Data Capacity
Unformatted data capacity is determined by dividing
the shortest time for a revolution by the longest time for a

READ/WRITE GAP ERASE GaP
4 _\I ""'}lf 7 0.006
0.013 ]L | TYPICAL
? Ji ]
0.100 <' \\r:nun: EMBEDDED
TYPICAL 0.036 IN CERAMIC

DIRECTION OF DISKETTE MOTION —»

Figure 1: A view of the geometry of the contact surface of a
floppy disk read/write head with tunnel erase.

byte. Average speed is used for this calculation since, by
definition, average speed is speed averaged over 1 revolu-
tion:

T= 1 = 163.399 ms
6 X 1.02
C= T = 10,208 bytes
16 us/byte X 1.003
C = 10,208 bytes (modified frequency modulation)
C = 5104 bytes (frequency modulation)

Erase Delays

The read/write head has a gap that is 0.014 inches
(0.036 cm) long and thus writes a track greater than 0.014
inches (0.036 cm). After passing under the read/write gap
the media next passes under the tunnel erase gaps which
clean the area between tracks of any transitions. The tun-
nel erase also trims 0.001 inches (0.003 cm) from each
side of the just written data, reducing the track width to
0.012 inches (0.030 cm). Since a 0.012 inch (0.030 c¢m)
track is read with a 0.014 inch (0.036 c¢cm) head, a
misalignment of +0.001 inches (0.003 cm) will cause no
degradation of the data. In fact, experimentally, fre-
quency modulated data has been recovered free of errors
with deliberate 0.005 inch (0.013 cm) displacement be-
tween track center and read head.

The turn-on of the tunnel erase current is delayed from
the turn-on of write current to give the disk time to travel
from the read/write to the erase gap before tunnel erase
begins. To insure that the data is tunnel erased, the

Purpose

Address leader (gap)

Address address mark

Track identification

Sector identification

Address CRC (cyclic redundancy check)
Address tail (gap)

Data leader (gap)

Data address mark

User data

Data cyclic redundancy check
Diata tail (gap)

LUnformatted data

Frequency Modulation (MFM)
0.07 (N -: 16) + 27

Bytes Modified Bytes Frequenc

Modulation (FM
0.07(N + 10) + 13

1

1 1
1 1
2 2
21 1
12 6
1 1
N N
2 2
1 1
10,208 5,104

Table 1: Model format for data block N bytes long. Two columns are shown giving requirements for the 2 different physical modula-
tion formats used. The frequency modulation (FM) format is commonly referred to as “single density.” The modified frequency
modulation (MFM) format is commonly referred to as “double density.”
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Something ﬂefw on the Horizon
fOM
Technical Systems Consultants

Extended BASIC for 6800 and 6809

Finally, a BASIC for serious business
applications or scientific programming is
available. All the features of our regular BASIC
are supported—and more. Floating point
calculations are carried out to an internal
accuracy of 17 digits. Most math functions are
accurate to 16 digits with a minimum accuracy
of 13.5 digits. Integer variables have been
included to allow fast execution of control loops
and array indexing. Even with the double
precision math package, this BASIC is still one
of the fastest around.

The business programmer will appreciate the
versatile PRINT-USING capabilities which
include dollar and asterisk fill, trailing minus
sign, imbedded commas, and scientific
notation. New string functions have been
added for string searching (INSTR) and for
creating a string which is the date (DATESS).
DPEEK and DPOKE are 16-bit peek and poke
type functions. The SCALE command has
been inciuded to eliminate the round-off errors
typically encountered in binary math packages.
The INCHS$ function allows single-character
input from the terminal. Programmer control of
control C breaks is also included.

Overall, the Extended BASIC is the most
complete BASIC offered for micro users and is
only available on FLEX™ disk. A system with at
least 32K of user space is recommended.
Specify 8" or 5" media (5" 6800 is FLEX™ 2.0)
and either the 6800 or 6809 version when
ordering.

AP68-12 6800 Extended BASIC $100
SP09-6 6809 Extended BASIC $100

BASIC Precomplier

This program allows the creation of BASIC
programs without the use of line numbers or
restrictive two-character variable names.
Alphanumeric line and subroutine labels may
be used, as well as variable names of any
length. Comment lines are marked with non-
alphanumerics for easy readability. The output
of the precompiler is in the standard BASIC
compiled form. This allows applications
programs to be written, precompiled, and then
distributed in a non-source form. The
precompiler can’only be used with one of
Technical Systems Consultants’ BASICs.
Specify 8" or 5" (5" 6800 is FLEX™ 2.0) when
ordering.

APB8-13 Single Precision

6800 Precompiler $40
APG8-14 Double Precision

6800 Precomplier $50
SP09-7 Single Precision

6809 Precompiler $40
SP0%-8 Double Precision

6809 Precomplier $50

FLEX is a registered trademark of Technical
Systems Consultants, Inc.

technical systems

consultanty, inC.

Box 2570, West Lafayette, IN 47906
(317) 463-2502

Circle 363 on inquiry card,

BYTE October 1979 103




longest turn-on delay must be shorter than the shortest  the longest time for the disk segment to travel from the
time to travel from read/write to erase gap. This may be  read/write to the erase gap:
calculated in the following manner:

Slowest Linear Speed = SLS

Maximum Linear Speed = MLS SLS = Minimum Angular Speed X Minimum Radius
MLS = 6 revolutions/second X 1.035 X 2 wradians - 6 revolutions/second X (.965) 2 7 radians

o :me}m revolution X 2.029 inches revolution-

radian -
radian
MLS = 140.9 inches/second .
MLS = 357.9 cm/second SLS = 73.82 inches/second
SLS = 187.50 cm/second

The minimum time is then given by:
Maximum time to travel from read/write to erase gap is

Te Min = Minimum Spacing given by:
L Te M = Maxi Spaci
Te Min = 0.036 inches - 0.003 inches e Max = alel;rItlS pacing
140.9 inches / second - 0.036 inch r
Te Min = 234.1 ps = 0.036 inches + 0.003 inches
73.82
Erase Delay Short = 234.1 Te Max = 5.28 s
. = Minimum TurnOff Delay = 528.3 us
sl = Nominal TurnOff Delay = 587 us
N 1 = 234.1 Y u
omina 11 He Maximum TurnOff Delay = 646 us
ED = 213 pus

Address Block Tail

The address block is written when the disk is format-
ted, and is rewritten only if the disk is reformatted. The
format operation generally writes an entire track at one
pass, completely filling the unused areas with an arbi-
trary pattern. User data blocks are then inserted between
address blocks. The turn-on of write current when
writing a user data block is timed from the address block
clock; therefore, the address block will not be over-

We,Ve hOtChed a neS”UI written by the start of a data block. However, sufficient
Of new hny_c producfs tail must be provided to prevent the erase current from

being turned on during the meaningful data in the address
block. If it was turned on, each successive write (as-
suming track alignment between writes shifts slightly)
would trim away some of the address block, thus
degrading data reliability until errors occurred. The tail
required to prevent this occurrence is found by subtrac-
ting the quickest erase turn-on from the maximum time to
travel from the read/write to erase gap:

ED Min = 213 X .9
ED Min = 191.6 pus

Similarly, the erase turn-off delay must be longer than

Address Field Tail = TAB
TAB = Te Max — ED min
Tab = 528.3 us - 191.6 us = 336 us

Now you can reolly expond your horizons with the tiny-c
structured programming language. The tiny-c owner's manual

(including 8080 and PDP-11 source code and tiny-c in C) is This 336 us will occur at slowest drive speed; but the
still just $40. And we’ve added these new formats to really write clock could be maximum. Therefore the address tail
egg you on: TRS-80 Levei Il SYSTEM Format Cassette; CP/M is given by:

Diskettes with 8080 Source; PDP-11 Diskette; North Star 5”

Diskette; KIM and SYM cassettes. And there’s more, all avail- 336 ps = 20.35 bytes

able for $50 or less. Order your tiny-c owner’'s manual today 16 us X 0.997 X 1.035

and get the whole story. Call or write: tiny ¢ associates,
?ﬁ%]go&zfg'zggmdel' Wl 07788, t- Use 21 bytes, since partial bytes are not conveniently
You'll quickly discover tiny-c is all I n written.

it's cracked up to be. .
New Jersey residents include 5% sales tax. Visa Data Block Tail . )

and MasterCharge fogepiad Include charge An address block is never inserted after a data block.
plate number with order. Therefore, the only requirement for a tail on the data
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What is the COMPUTER
PROFESSIONALS’ BOOK CLUB?

Call it an insurance policy against
obsolescence! A lot of our members do.

McGraw-Hill's Computer Professionals’ Book Club
can be your most important line to the fast-breaking
changes and revolutionary ideas sweeping the com-
puter science field today. CP is not just another book
club. It comes from one of the world’s foremost techni-
cal publishers. And it provides only the hard, to-the-
point information you need now to stay ahead
tomorrow.

CP helps you save! By searching out only the best
in essential literature from dozens of publishers, and
buying in large, money-saving quantities, CP passes
on big savings to you. Many members find they save
20-30% on what they would pay otherwise—and that's
not including the 100% savings on the free book you
get when you join the Club.

CP gives you an instant review of the field! Four-
teen times a year you receive free of charge the Com-
puter Professionals’ Book Club Bulletin describing the
featured book of the month, along with outstanding
alternate selections. Considering the many books
published annually, you can bet there’ll be some of
special interest to you. You'll see at a glance what's
new—and receive only the books you want to own!

168/075
AUTOMATIE DATA PROCESSING

435/278
MICROPROCESSOR APPLICATIONS
HANDBOO MANUAL

edited by The Diebold Group, Inc.
Pub. Price, $38.95  Club Price, $25.75

786/81X

COMPUTER ALGDRITHMS:
Introduction to Design and Analysis
by S. Baase

Pub. Price, $17.95

654/158
PROGRAMMING LANGUAGES
by A. B. Tucker, Jr.

Pub. Price, $22.00

787/026
MINICOMPUTER SYSTEMS, 2nd Ed.
by R. H. Eckhouse

Pub. Price, $21.95

77,499
MICROCOMPUTERS/MICROPROCESSORS:
Hardware, Software and Applications

by J. L. Hilburn & P. N. Julich

Pub. Price, $22.50  Club Price, $16.50

786/380

FUNDAMENTALS OF COMPUTER
ALGORITHMS

by E. Horowitz & S. Sahni

Pub. Price, $19.95  Club Price, $15.95

333/874 o
MICROPROGRAMMING PRIMER
by H. Katzan, Jr.

Pub. Price, $20.95

Club Price, $14.75
Club Price, $16.50

Club Price, $17.75

Club Price, $15.70

by Motorola, Inc.

Pub. Price, $38.00  Ciub Price, $26.50

491/380

MICROCOMPUTER-BASED DESIGN

by J. Peatman

Pub. Price, $26.50  Club Price, $18.95
701/30X -

DATA BASE DESIGN
by G. Wiederhold

Pub. Price, $24.50

463/387

PRINCIPLES OF INTERACTIVE
COMPUTER GRAPHICS, 2nd Ed.
by W. M. Newman & R. F. Sproull

Pub. Price, $19.95  Club Price, $14.95

Club Price, $18.25

785/49X

PROGRAMMING FOR MINICOMPUTERS
by J. C. Cluley

Pub. Price, $17.50  Club Price, $13.50
786/312

REAL-TIME PROGRAMMING

WITH MICROCOMPUTERS

by R. C. Turner

Pub. Price, $16.95  Club Price, $13.95
191/548 _— i
MEMORY DESIGN:
Microcomputers and Mainirames

by Electronics Magazine

Pub. Price, $18.50  Club Price, $15.50

COMPUTER PROFESSIONALS’ Book Club
P.O. Box 582, Hightstown, New Jersey 08520 I n .
[ ]

Plsase enroll me as a8 member and send me the two books indicated. | am to receive
one free book plus my first selection at the discounted price to mombon,oylus local
tax, postage and handling. If not satisfied, |'may return the books within 10 days and
request that my membership be canceled. If | keep the books, | agree to take a minimum
of three additional books during the next two years. | will receive the Club Bulletin 14
times a year. If | want to examine a featured selection, | need take no action. It will be
shipped automatically. If | want an aiternate selection—or no book at ali—| will notify the
Club by returning the card enclosed. A postage and handling charge is added to each
shipment. | will have a minimum of 10 days in which to return the card, and you will credit
my account fully, including postage, if this is not the case. Membership in the Club is
continuous but cancellable by me at any time after the four-book purchase requirement
has been fulfilled.

This order subject to acceptance by McGraw-Hill.

Write Code # of
FREE selection here

Write Code #of
FIRST selection here

| | |
Orders from outside the U.S. must be prepaid with intemational money orders
in U.S. dollars.

Charge my [J VISA [J MASTER CHARGE " Exp. Date.
Cre