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has rolled past the flippers and through
the out hole. At this point the player’s
score so far is shown on the display and
the out hole bonus points accumulated dur-
ing the game are added onto the player’s
score, 1000 points at a time. The display
pauses for viewing each time. At the end
of this scoring, the final total, is flashed
once more and the display goes back to
blinking the remaining number of balls
(if any) in the game. If none remain, the
final score is flashed. If Special was lit
when the ball rolled out, the out hole
bonus is doubled.

To shoot a ball, the player keys the
decimal point (.) when the remaining num-
ber of balls left to play is flashed on the
display.

Pressing key ‘‘A” adds two games to
the “credit wheel” and deducts 25¢ from
the player’s cash register (no pun intended).
The amount of money spent can be viewed
by pressing key “C” during a pause at
any time.

Pressing key “B” deducts a game from
the credit wheel, and starts a new game.

Caveats

If a “—1" shows on the display, it means
that the ball has reached the left flipper and
requires the user to key in a “1” (pressing
the left flipper button) in one second or the
ball will roll out. Likewise, if a “—3" is
displayed, the ball is at the right flipper, and
requires an immediate input of the digit
“3” from the user, or again the ball will roll
out through the out hole.

When a ‘“—2’" appears on the display, it
means the ball will miss both flippers, but
the user has the option of keying in a ‘“2”
which effectly will “tilt” the machine, and,
in two out of three cases, put the ball back
in play. Be warned, however! If you should
fail in the tilt attempt (that is, the machine
has been tilted), you lose all collected bonus
points and the next ball is immediately
displayed, without a score review.

For each 50,000 points made, the player
is credited with a free game. When a score
over 50,000 is made, please refrain from
pressing the “A” key.

Special note: If, on the first ball, before
any score is made, you should lose the ball,
it will be returned to you for reshooting,
as in most pinball machines. (A failure at
a tilt will not return the ball, however.)

Example of Play:
® |[nitialize game by inputting a seed
number such that 0<seed<l. For this

example, let’s use 0.1541790869.
® Press: RTN R/S Display will flash “0.”

® Obtain credit of two games and spend
one quarter: press A . (A “2” will be
displayed, confirming a credit of two games.)
® Start first game: press B . (A “1" is
displayed to show that there is one game
remaining. Next, 5 is flashed on the display

to show that there are five balls left to
shoot.)
® Shoot first ball: press - . See displayed:

50.5 (50 points on a kick out
hole)

10.10000000 (10 points and Special is
on)

1000.60000000 (device 6 advances bonus
and gives player 1000
points)

—2.00000000 (a tilt option has come
up)

Try tilting the machine by inputting a 2
from the keyboard during the pause
window. A flashing 4 will be displayed to
show that there are four balls remaining to
shoot. The machine was tilted and all
bonus points were lost.

You can continue to play out this game
in the same manner. Good luck.m

(Note:

PPC.)

Pinball Wizard is re-
printed with the permission of

Listing 2: User instructions
for Pinball Wizard.

STEP INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

1l |Enter program

2 |Input seed (s) such that 0<(s)<1

seed

3 |To obtain credit of 2 additional games (and
spend 25¢): 3

The number printed/paused, will show the

number of games the player has credit for.

4 |To start one game (which is deducted from the

credit register):

The first number printed/paused will be th

remaining games left. The next number flashed

will be the remaining balls left to shoot.

5 |To shoot current ball, displayed, during a 1

second pause 'window':

Scoring begins as described in the program

description on the previous pages.

6 |when '-1' is displayed, to use the left flippeq
during a 1 second pause 'window', input:

-OR-

6 en '-3' is displayed, to use the xight flippe

during a 1 second pause 'window', input:

—-OR-

6 |When '-2' is displayed, to attempt to 'tilt'

the machine and chance putting the 'ball'

back in play, input:

If the tilt was successful, the scoring will

continue. If the machine 'tilted', the

remaining number of balls will be flashed

(if any) or the final score will be flash-

ed, if the game is over.

To shoot any remaining balls, go to step 5.

8 | If no balls remain, to start a new game, go to

_step 4.

9 |If no games remain on the 'credit wheel', go

to step 3

-—Indicates a printed number, on the 97 or a

number paused for 5 seconds on the 67.

+ | --Indicates a number flashed (paused for 1 sec.)

I

June 1978 © BYTE Publications Inc

117



Z-80 Programming Manual (publication

the Z-80 Technical Manual. |In contrast, the

number MK78515) explicitness of MOSTEK’s programming
MOSTEK manual continues to the level of triviality
Carrollton TX 75006 required to work at machine level coding.
300 pages One note points out that the instruction
$7.50 “EX AF, AF’ " does indeed mean exchange

registers A and F with registers A’ and F'.
MOSTEK states that this manual is the stan-
dard for Z-80 assembly language.

There is no description of hardware
other than a brief outline of the archi-
tecture. The printing is only of fair quality
and the book is not an eye catcher. How-
ever, for those programming in an isolated
environment, with no one nearby to quibble
on fine points, this book will prove to be a
useful source.

If it is not available at your local com-
puter store, it should be available from
your nearest MOSTEK distributor.

Although much has been published about
the differences between the Z-80 and the
8080, the Z-80 Programming Manual is the
first reference | have found that gives a
detailed description of all the Z-80 instruc-
tions. The bulk of the book consists of one
or two pages of description for each instruc-
tion. The preface accurately notes that this
book is for those with some programming
experience. It will not teach you when to

" use a certain instruction; rather it will con-
firm exactly what an instruction does.

When this manual arrived | was struggling
to use the block search instruction for the
first time. The detailed explanation of the
instruction sequence and a detailed example
are a far cry from the terse description in

David Clapp
POB 111
Wellsville PA 173658

BASIC is BASIC is ...

And BASIC does what it should. But if you’re ready to step up
from Beginner’s All-purpose Symbolic Instruction Code, look
at OPUS, the high-level 8080/Z80 language from A.S.I. ... roots
in BASIC, but designed for business applications. OPUS gives
you the capabilities you need, like extended precision, string
handling, and easy formatting. OPUS/TWO takes up where
OPUS/ONE leaves off, allowing subroutines, overlays, and
extended disc file management.

But we didn’t stop there. OPUS programs and data are
directly upward-compatible, all the way up through TEMPOS,
A.S.I’s multi-user, multi-tasking operating system.

Ask your dealer, or contact A.S.I. We'd like to tell you more.

OPUS/ONE .......... $99.00
SHO SRR o R Tt $385.00

OPUS/TWO .......... $195.00
TEMPQOS ............. $785.00

ORDER A MANUAL NOW and we'll apply the price
toward your software purchase.

ADMINISTRATIVE SYSTEMS, INC.
222 Milwaukee, Suite 102
Denver, CO 80206 (303) 321-2473

OPUS User's Manual s .6 s i s isienie i s s s $12.50
S.0.S. Manual Set (includes OPUS Manual) ..... $20.00
TEMPOS Manual Set (includes OPUS Manual) .. $20.00

MASTER CHARGE and VISA accepted.
Add $1.50 per manual (set) for shipping/handling in U.S.
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Motorola 6800 Microprocessor Course
Technical Training Department

Mail Stop 56-713

Motorola Semiconductor

5005 McDowell Rd

Phoenix AZ 85003

$25 (1-9 copies); $20 (more than 10)

The Motorola 6800 microprocessor course
is the 3 ring notebook used at the 3 day
seminars given by Motorola. For those of
us who don’t have $400 to spend on learn-
ing about the 6800 by attending the seminars,
this $25 book is a reasonable alternative.

The first part of the book consists of sec-
tions on number systems, the 6800 proc-
essor, programmable and read only memory,
the 6820 peripheral interface adapter, and
a discussion of the six addressing modes
used by the 6800. Following this is a section
on assembler techniques and sections which
contain various sample programs. This part
of the manual, along with the 6800 program-
ming manual, should get you up to speed
on 6800 assembly language programming

if you have background in another assembly
language.

The remainder of the manual is con-
cerned with hardware design. There is a
section on system configuration followed by
the data sheets on all the 6800 family
chips, some other integrated circuits used
in most systems, and a copy of the M6800
EXORciser users guide. Also included is
an M6800 reference card and a pad of
graph paper.

Who should buy this book? If you are
seriously looking at a 6800 system or have
a system and want to start assembly lan-
guage work with it, this book contains a
lot of good information. Also, if you plan to
do your own hardware design, this book
would be very helpful. Those people who
already own a SwTPC system have most of
this information in the documentation
package which comes with the system.

Phil Hughes
POB 2847
Olympia WA 985078

0 MoToAOLA ..

microprocessor course

Circle 156 on inquiry card.
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The
*% GENERAL *'¥

IS COMING

The Computer Mart of Massachusetts proudly announ-
ces the advent of a major new microcomputor system:
the General from Technical Design Laboratories.

The General is a complete floppy disk - based system with a built in
CRT, keyboard, and plenty of RAM and ROM memory. It comes fully
assembled, tested and burned in, with all components in a single
cabinet.

The General is a general purpose programming system with
top-ranking hardware and software...at an affordable price. In fact, it
has the best price/performance ratio of any disk-based system on the
market.

To assure a steady supply for our customers, the Computer Mart has
purchased a significant portion of TDL's planned production. However,
we expect these units to sell very fast, so place your order early for
early delivery. We are making the General available for mail order, and
have a special Buyer Protection Plan to help guarantee satisfaction for
our mail order customers.

PRELIMINARY FEATURES ( PARTIAL LISTING):

COST: 3 3500 (approx.)

SPECIAL INTRODUCTORY OFFER: 5% off for pre-paid
orders placed before August 15, 1978

DELIVERY: First units...August 1, 1978

HARDWARE:

* 4MHz Z-80A CPU

* 32K RAM memory

* 80x25 upper/lower case video with high resolution graphics

* 12" built in high resolution video monitor

¢ one floppy disk - capacity 350,000 bytes (2nd disk optional)

* one serial port, two parallel ports

* high guality keyboard with cursor controls, numeric pad and function
keys

SOFTWARE:

¢ TDL's new disk BASIC with extensive data file handling
¢ TDL's new WORD PROCESSOR with full screen editing
« Optional : assembler, editor, debugger etc.

PERIPHERAL SUPPORT:

s low cost dot matrix printer
* X,Y Plotter
¢ Diablo Hytype Il printer

FOR MORE DETAILS: on the General, the special introductory offer,
and our Buyer Protection Plan, contact:

Computer Mart of Massachusetts
1097 Lexington St., Waltham Mass., 02154
(617) 899-4540

“We carry the largest selection of microcomputer systems of any
computer retailer in New England."
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Continued from page 6

tables and reverse Polish operand notation
for use on his personal computers. What sur-
prised me to no end, though, was when |
heard from him words to the effect that,
“With this language we’ve developed no one
would really ever need more than 16 K bytes
of memory.”

It sounded vaguely familiar, as if the engi-
neer’s statement had merely been updated
by a hexadecimal order of magnitude. (Of
course the particular system involved did use
a floppy disk secondary storage medium, so
the memory limit of 16 K obviously applied
only to resident capacity.)

Reflecting on both of these incidents, it
is obvious that memory as a resource has be-
come quite inexpensive yet people do not
fully realize quite how inexpensive it has
really become. Both points of view are in a
sense equally valid, but based upon an eco-
nomic impression formed when memory
was dear and had to be economized much
more than is currently the case.

Ten years ago people were still seriously
talking about the expense of semiconductor
memory relative to the existing core mem-
ory technology. Would semiconductor mem-
ory really catch on? Could it be made for
the same price of core? Core memory, as a
technology, has in many respects gone the
way of the buggy whips in the automobile
era. Except for the limited contexts in which
its nonvolatility is useful, | would be sur-
prised to find any engineer seriously con-
sidering it for a new design in view of the
cost savings to be attained by using semicon-
ductor memory parts. Semiconductor mem-
ory is basically a mass production item by
comparison with core. The number of
delicate manual operations required is inde-
pendent of the number of bits for the most
part, depending only on the number of pins
in the package; for core memory, virtually
every bit required a manual operation of
some form during assembly by stringing
cores on wires in a complicated braided
pattern. The mass production of memory
using silicon technology has changed the
whole attitude which is appropriate toward
memory as a system resource.

In short the era of memory riches is now
upon us. All it takes now to add 16 K bytes
of dynamic memory to a system is eight
integrated circuits at a price of about $50
per circuit in small quantities, and in another
year the prices will be even lower as the
parts progress further on the “learning



curve” of semiconductor manufacturers. We
find the single board microcomputer of con-
temporary ‘“‘state of the art” design supplies
enough sockets (both for read only and for
volatile memory) to completely fill address
space in a typical 8 bit microprocessor’s
design. And the trend toward lower cost will
continue, of course, as the technology of the
64 K bit memory chip approaches market-
ability.

Reflecting this change in costs, the newer
microprocessor designs are taking into ac-
count the need for additional memory ad-
dress space so that more memory than 64 K
bytes can be employed. The second genera-
tion 6800, 6502, 8080 and Z-80 machines
are proving easy to saturate now that per-
sonal computers are using these processors as
general purpose machines. As a result of this
saturation, we find, for example, that the
new Intel 8086 design is capable of address-
ing 20 bits worth of memory address space
(more than one million bytes). As was
strongly hinted at a recent IEEE Compcon
session on microprocessor architecture, the

new Zilog Z8000 may have some 23 bits
worth of address space in its radical new
design, allowing some eight million bytes of
memory if one cares to implement it.

By this time, three years from now, | can
almost expect the $50 memory chip to have
64 K bits capacity. The personal computer
of 1981 and 1982 will have one processor,
one video display and keyboard interface
chip, one floppy disk controller chip, eight
64 K memory chips, and one read only
memory chip with a kernel of systems soft-
ware including a P-code interpreter. Based
on information from various manufacturers,
we can expect this dual minifloppy disk sys-
tem with 64 K memory still to retail at
around $2000 continuing the deflationary
growth of the personal computer field. With
a total of only about 12 integrated circuits,
the electronics will certainly be simple
enough. And returning to the theme which
started this commentary, if you have 64 K
available, | guarantee that as a user your
programs and data will expand to fill the
available memory.m

THE MICRO THAT DWARFS
THE COMPETITION

NORTHWEST
MICROCOMPUTER
SYSTEMS

PASCAL

Here at last is
your chance to see

(o
E ;
and operate a full ‘%
PASCAL compiler/ |
interpreter working
with an 8085 CPU.

e Full language
implementation

e Fast compiler (750 Ipm)
e Powerful debugging tools
THE PROGRAMMERS WORKBENCH!!

Circle 286 on inquiry card.

Main Office

121 EAST ELEVENTH AVE.
EUGENE, OREGON 97401
PHONE (503) 485-0626

See us at the

Personal Computing

Festival at N.C.C. in Anaheim!

85/P = 8085 + PASCAL
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Fun and Games
from BITS

101 BASIC Computer Games by
David Ahl. A treasure store of games and
simulations, 101 all written in BASIC. It
contains both a complete listing and a
sample run, along with a descriptive
write-up. 256 pages, $7.50.

WHAT TO DO
AFTER YOU HIT
RETURN

or

P.C.C.'s First Book of
Computer Games

What to Do After You Hit Return
or PCC’s First Book of Computer
Games. This is PCC’'s first book of
computer games, a compendium which
includes descriptions of numerous
games, and listings of 37 selected BASIC
games. New second edition, $8.

BITS Inc
70 Main St
Peterborough NH 03458

For ease in ordering, please use the
coupon on page 96, writing in the names
of the books you want. Dial your bank
card orders on the BITS toll free hot
line: 1-800-258-5477

Please note that processing may exceed
30 days in unusual cases.

An APL Interpreter: Further Thoughts

Laaguages

Forum

Tom Brightman

Texas Instruments
504 Totten Pond Rd
Waltham MA 02154

OTHERS

Here is a possible solution to the problem
of resolving monadic, dyadic, and reduction
operation references in Mike Wimble’s article
“An APL Interpreter For Microcomputers,
Part 1,” August 1977 BYTE, page 62. The
subroutine MONREF has been added to
perform context checking for operator
references. MONREF returns its third call
parameter = 0 for dyadic contexts and = 1
for monadic contexts.

Since most reductions are monadic, the
logic enclosed requires reductions to occur
in a monadic context. However, ceiling,
floor, and log reductions could be meaning-
ful (and legal) in a dyadic context. They can
be implemented simply by checking for
appropriate tokens at the point marked
ERROR Z in the figure.m

LOOKUP

(S(J),
MOPTAB, Z)

NO

YES

MONREF

(J,1,K)

SP(I).C*—4

DOPCHK

LOOKUP

(s,
REOTAB, Z)

ERROR Y

INVALID
REDUCTION
OPERATOR

MONREF

W, 1,K)

DOPCHK ERROR Z
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DYADIC
8e REDUCTION
REFERENCE
SP(I).Ce5
SP(I).Pe-Z
Ie1+|
Je=J+|




DOPCHK ’ | now

i

 SORT

(s(9),
DOPTAB, Z)
with
o cP/M*
NO LOOKUP
(s(J),
okl 3 CHARTAB, Z)
(1,4, K) IN CUSTOMER USE FOR
‘OVER ONE YEAR
NO
Full file sort for variable length records,
SP(1).C=6 SP(I).Ce—7 arbitrary length key(s). Ascending or
ERROR X SP(I),P=Z SP(I).P<SW) descending order.

¥ Single-key 595
i Multi-key 5145

J=J+1

Runs on 16K or larger system. Uses all
s available memory.
FILE INDEX
Produce cross-index of file names

sorted alphabetically across all diskettes

in a collection.
@ YES
NO 45

LOOKUP

(s(y-1),
SPECTAB, K)

To order or for more information, write

Rothenberg

260 Sheridan Avenue
Palo Alto, CA 94306
(415) 324-8850

St i Please provide your CP/M Serial #
California purchasers add Sales Tax
Pre-paid only. Immediate delivery.

Dealer inquiries invited

E
@ *CP/M is a trademark of Digital Research
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