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NOTICE

The program material contained herein is supplied without
representation or warranty of any kind. Hewlett-Packard
Company therefore assumes no responsibility and shall
have no liability, consequential or otherwise, of any kind
arising from the use of this program material or any part
thereof.
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INTRODUCTION

This HP-41C Solutions book was written to help you get the most from your calculator. The programs were chosen to
provide useful calculations for many of the common problems encountered.

They will provide you with immediate capabilities in your everyday calculations and you will find them useful as guides to
programming techniques for writing your own customized software. The comments on each program listing describe the approach
used to reach the solution and help you follow the programmer’s logic as you become and expert on your HP calculator.

KEYING A PROGRAM INTO THE HP-41C

There are several things that you should keep in mind while you are keying in programs from the program listings provided
in this book. The output from the HP 82143A printer provides a convenient way of listing and an easily understood method of
keying in programs without showing every keystroke. This type of output is what appears in this handbook. Once you understand
the procedure for keying programs in from the printed listings, you will find this method simple and fast. Here is the procedure:

At the end of each program listing is a listing of status information required to properly execute that program. Included is
the SIZE allocation required. Before you begin keying in the program, press (XEQ] (ALPHA ] SIZE [ALPHA ] and specify the allo-
cation (three digits; e.g., 10 should be specified as 010).

Also included in the status information is the display format and status of flags important to the program. To ensure proper
execution, check to see that the display status of the HP-41C is set as specified and check to see that all applicable flags
are set or clear as specified.

Set the HP-41C to PRGM mode (press the key) and press [l (GTO) (-] (2] to prepare the calculator for the new
program.

Begin keying in the program. Following is a list of hints that will help you when you key in your programs from the program
listings in this handbook.

a. When you see “ (quote marks) around a character or group of characters in the program listing, those characters are
ALPHA. To key them in, simply press , key inthe characters, then press again. So “SAMPLE " would
be keyed in as (ALPHA]“SAMPLE" (ALPHA].

b. The diamond in front of each LBL instruction is only a visual aid to help you locate labels in the program listings.
When you key in a program, ignore the diamond.

The printer indication of divide sign is /. When you see / in the program listing, press (=].
The printer indication of the multiply sign is % . When you see # in the program listing, press [X].

e.

The I-character in thegogram listing is an indication of the function. When you see I, press l in
ALPHA mode (press and the K key).

All operations requiring register addresses accept those addresses in these forms:

nn (a two-digit number)

IND nn (INDIRECT: @B , followed fy a two-digit number)

X,Y,Z T, orL (a STACK address: (=] followed by X, Y, Z, T, or L)
IND X, Y, Z, T or L (INDIRECT stack: (2] followed by X, Y, Z, T, or L)

Indirect addresses are specified by pressing @ and then the indirect address. Stack addresses are specified by
pressing (¢] followed by X, Y, Z, T, or L. Indirect stack addresses are specified by pressing @8(*) and X, Y, Z, T, or L.

Keystrokes Display

@ (u8L] (ALPHA] SAMPLE 01 LBL" SAMPLE




#]

#12,

*3,

*l,

*5,

*t7,

#*
3 3

TABLE OF CONTENTS

THE CAVES . . . + + + v + v v v « v v + . byJames Surber

Can you survive a trip through 67 interconnected caves,
picking up nine items, and avoiding various hazards?

5X5CHESS . . . . . . . . .+ . . . . byvalentin Albillo

The HP-41 is a tough opponent in this fast-moving adaptation
of 8 X 8 chess.

PINBALL . . . . . + v v v v v v v + v . . bycCraig Pearce

Become a "pinball wizard" without depositing a single quarter!

TRUCK 1] ] 1 . L] L] L] L] L] L] L] L] 1 L] ] L] L] by Kenneth Sharp
Breaker-Breaker! Deliver your shipment within 10 hours or

pay a penalty. Put pedal to the metal, but watch out for
smokies and road hazards!

FLIPO , .~ . . . . . . . . . .+ . . . byDr. Robert Swanson

Try to both outwit and "out-flip" the HP-41.

CODE CRACK . . . . v+ + .+ 4+ 4+ + + + .+ + by Edward Hume

How many guesses will it take you to "crack" the hidden
HP-41 code?

ADVENTURE . . . . . . . . + + + + + . . byLayne Johnson

Use your intuition to survive a harrowing adventure, and then
custom-design your own adventure with this "do-it-yourself"
program.

Requires three memory modules
Requires four memory modules

t Requires card reader

20

37

55

/1

91

98



PROGRAM DESCRIPTION

THE CAVES

By James Surber

Welcome to the "THE CAVES". The Caves is an adventure game in which the
player (a wizard) moves about a series of 67 caves to pick up nine items
of considerable value (for a total 1200 points) without dying from the
hazards. The construction of the caves is a single stranded helix with
interconnecting tunnels. The even numbered caves have tunnels going up to
seven caves, while the odd numbered caves have tunnels going down to seven
caves. These tunnels, and the tunnels going to the two intermediate caves
on either side, make each cave connected to the three adjacent caves.

Upon entering the caves, you will be in cave number 0 which will always be
empty and "SAFE". Five pieces of equipment will be giver to you before
starting through the caves, and three more pieces may be picked up while
going through the game. These are to help you to get through the hazards
and pick up the valuables. You will be given at the start of the game the
following:

Keys, Water, Knife, Gloves, and a Lamp.

Only these five original pieces of equipment can be "SNATCHED" (taken) by
the bats. Possession of these items is indicated in the display by setting
flags 0-4; each number representing a different piece of equipment. (When
set, these flag numbers appear along the bottom of the display.) The three
pieces that are picked up along the way are immune to the bats due to a
magical spell they have over them. These pieces are:

Wand, Magic Word, and a Cape.

If you lose any of the five original pieces of equipment the Wand will magi-
cally "PRESTO" return all Tost pieces in one wand usage. The Wand will work
only twice after each visit to the Wand Cave (not accumulative). The Magic
Word "ABRAKADABRA" will take you out of the game at any time or place you
wish to use it. The Cape will render you invisible to any dragon you may
find in the cave. If the Cape is lost along the way, it may be reacquired
by returning to the Cape Cave.

You will be given warnings of some of the hazards in the adjacent caves after
you enter a new cave and have encountered any hazards present. These warnings
appear after the word "SAFE" and do not have tones associated with them. Below
is a list of the warnings and their hazards.

"FEEL DRAFT" a bottomless pit - end of the game. (no score)
"YYEEEITII THE PITS"

"SMELL DRAGON" if no cape, the dragon will eat you - end of the
game. (no score) "CHOMP"




"HEAR SPLASH" cave is full of water and you will drown - end of
the game. (no score) "ALL WASHED UP"

"DARK CAVE" if no lamp is present, you will fall into a bottomless
pit - end of the game. (no score) "00PS NO LAMP"
"YYEEEIIII THE PITS"

"HEAR SQUEEKS" bats will "SNATCH" one piece of your equipment.
"SNATCH" "BATS TOOK ( )"

"HEAR VOICE" a wizard will tell you all that occupies the six
closest caves (usually the three on either side). He
does not see stairs or forks.

"SEE LIGHT" a tunnel out of the caves will take you out - end of the
game. (with score) "END GAME" "SCORE = ( )"

There will be other surprises lurking in "The Caves" without warning. These
will be inconvenient or lethal only if equipment has been "SNATCHED".

There are caves with stairs and forks in them. The stairs will display "UP

OR DOWN?". This will randomly place you either above (higher number) or

below (Tower number) the cave that the stairs are currently in. The fork will
randomly select two caves and display them with no warnings. You must then
choose between them. Once you are placed in a new cave (in both the stairs
and fork cases), you must suffer any hazards there and will be given new warn-
ings and adjacent caves. At each re-entry into a cave with stairs or forks,
you will be given new random caves. You never know what you might find at the
end of your tunnel.

At anytime you may go "BACK" and return to the last cave you were in. This
function will also work with stairs and forks.

A 1ist of all valuables and their points is given below. After you have placed
a valuable "IN PACK" it is removed from the cave and that cave will be empty
upon re-entry. When all the valuables are found the HP-41 will "beep" so you'll
know when you have finished.

DIAMONDS 100
IVORY 100
MING VASE 100
PEARLS 100
CRYSTAL (in one of the two "small caves") 100
RUBIES (locked in a chest) 150
SILK (Tocked in a chest) 150
AG (silver - too hot, use gloves) 200
AU (gold - too cold, use gloves) 200



OPERATING LIMITS AND WARNINGS AND OPTIONS

The space requirement for this program is 319 registers.

The initialization of this program is done during the time the display is
showing "THE CAVES". This process takes time to randomize the caves for
your game. Please be patient while the HP-41 is "thinking". The same
seed will generate the same game each time you play.

Flag 11 is used at one brief point in the program. If the calculator is
shut off during the running of the program flag 11 may be set, therefore,
the game will automatically start when it is turned back on. As long as
you turn the calculator off at a prompt for a move this will not occur.

If the optional printer is used all warnings and the wizards' wise words
will be printed in Tower case letters.



STATUS

SIZE: Q076
FIX: 0
USER MODE: ON
TOTAL PROGRAM BYTES: 1703

DATA REGISTERS

00-67 CAVES

68-70 ADJACENT CAVES

71 LAST CAVE

72 POINTS TOTAL

73 POSITION

74 SEED

75 LOOP CONTROLS

FLAGS USED

0 Set: KEYS PRESENT
Clear: KEYS SNATCHED

1 Set: LAMP PRESENT
Clear: LAMP SNATCHED

2 Set: WATER PRESENT
Clear: WATER SNATCHED

3 Set: KNIFE PRESENT
Clear: KNIFE SNATCHED

4 Set: GLOVES PRESENT
Clear: GLOVES SNATCHED

5 Set: WAND PRESENT
Clear: WAND ABSENT

6 Set: WORD PRESENT
Clear: WORD ABSENT

7 Set: CAPE PRESENT

Clear: (CAPE ABSENT




FLAGS USED cont.

8 Set: DISPLAY WARNINGS, CAVE CONTENTS
Clear: DISPLAY "NO WARNING"

9 Set: BATS TOOK NOTHING
Clear: BATS TOOK ()

10 Set: 1 ST WAND USAGE
Clear: WAND USAGE USED

11 Set: CHEST WITH SILK
Clear: CHEST WITH RUBIES

13 Set: TEST WARNINGS
Clear: XEQ HAZARD

25 Set: NORMAL WARNING
Clear: FORK WARNINGS

27 Set: USER MODE ON
Clear: USER MODE OFF

29 Set: DECIMAL POINT

Clear: NO DECIMAL POINT




SAMPLE PROBLEM

Once upon a time, there was a wizard who set out to make his name in the
wonderful world of wizardry and to earn a fabulous fortune. The titillating
trail that awaited him was the awesome task of travelling through "THE CAVES".
As he traveled through this magically made maze he increased his strength to a
new and higher order by receiving magical powers (the Wand, the Magic Word, and
the cape). His fortune was found by placing the nine valuables of the caves in
his pack. These powers and valuables could make him the world's wealthiest wiz-
ard. To start his journey he planted a magical seed (a fractional number) to
form his puzzle. At this time he was given his equipment (keys, water, knife,
gloves and lamp). The number he chose was 0.741. The following tells of the
treacherous trek he took.

Note: The Tast line of the display after moving to a new cave is in the
format: #*, #, #, #. The first number (with the asterisk) is the cave
you are in, the other three are the adjacent caves.

DISPLAY INPUT FUNCTION COMMENTS

Load Program [GTO] ..
PACKING

[XEQ]"SIZE"076
[XEQ]"CAVES"

SEED? .741 [R/S] Note flags
THE CAVES

SAFE

NO WARNING

0* 1,3,5 1 [R/S]
MOVING TO 1

SMALL CAVE

CRYSTAL

CRYSTAL IN PACK

SCORE = 100

SAFE

NO WARNING

1* 0,2,0 2 [R/S]
MOVING TO 2

PEARLS

PEARLS IN PACK

SCORE = 200

SAFE

NO WARNING

2* 1,3,9 3 [R/S]
MOVING TO 3

SAFE

NO WARNING




DISPLAY INPUT

FUNCTION

COMMENTS

3* 2,4,0 4
MOVING TO 4

AU

TOO COLD

USE GLOVES

IN PACK

SCORE = 400

SAFE

NO WARNING

4* 3,5,11 5
MOVING TO 5
FORK

5 LT/RT, 45, 10
MOVING TO 10
HEAR SQUEEKS
SNATCH

BATS TOOK KNIFE
SAFE

HEAR SPLASH

10* 9,11,17 9
MOVING TO 9
SAFE HEAR SQUEEKS

9* 8,10,2 8
MOVING TO 8

SAFE

SEE LIGHT

8* 7,9,15 15
MOVING TO 15

SAFE

SEE LIGHT

15* 14,16,8 16
MOVING TO 16

SAFE

HEAR SPLASH

16* 15,17,23 23
MOVING TO 23
DIAMONDS

DIAMONDS IN PACK
SCORE = 500

SAFE

NO WARNING

[R/S]

[R/S]

[XEQ] "I"

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]

To go the cave on
the right

Note annunciator '3'
no longer on




DISPLAY

INPUT

FUNCTION

COMMENTS

23* 22,24,16
MOVING TO 24
WEB

BATS TOOK KNIFE
GO BACK

SAFE
NO WARNING

23* 22,24,16
MOVING TO 22
SAFE

HEAR VOICE
HEAR VOICE

22* 21,23,29
MOVING TO 29
HEAR VOICE
WIZARD

CAVE 26
LOCKED DOOR
CAVE 27 EMPTY
CAVE 28 EMPTY
CAVE 29

HEAR VOICE
CAVE 30

MAGIC WORD
CAVE 31

IVORY

CAVE 32

DARK CAVE
SAFE

NO WARNING

29* 28,30,22

BATS TOOK KNIFE
SAFE
NO WARNING

29* 28,30,22

SCORE = 500

29* 28,30,22
MOVING TO 30
MAGIC WORD
SAFE

HEAR VOICE

24

To go back

22

29

(Review Equipment)

(Review Score)

30

[R/S]

[XEQ] an

[R/S]

[R/S]

[XEQ] nEn

[XEQ] an

[R/S]

(You don't have a
knife to cut through
the web)




DISPLAY INPUT FUNCTION COMMENTS

30* 29,31,27 37 [R/S]
MOVING TO 37

MAGIC WAND

SAFE

HEAR VOICE

37* 36,38,30 36 [R/S]
SAFE
NO WARNING

36* 35,37,43 35 [R/S]
MOVING TO 35

UGLY TROLL

BATS TOOK KNIFE

CHOMP

If the wizard had been wise he would have used his magic wand after he got
it at cave 37. The knife would have protected him against the UGLY TROLL and
he could have continued on to his fame and fortune. To reincarnate the
wizard for another chance enter a seed at the prompt.




USER INSTRUCTIONS

SIZE: 076
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
This program requires 243 program registers
and 76 data registers.
1 |Load program
2 |Initialize [XEQ] "CAVES" |SEED?
3 |Key in any fractional number SEED # [R/S] THE CAVES
(between 1 and 0)
4 |To move to a new cave (only one of those ?R?g]cave MOVING TO ()
Tisted on the display) (hazards or
valuables)
SAFE
(warninas)
(new adjacent
caves)
#*, #, #, #
5 | If "FORK" displayed and "#*, LT/RT, #, #" [XEQ] "H" Same as 4
(left)
[XEQ] "I"
(right)
6 | If "STAIRS" displayed and "UP OR DOWN?" [XEQY "F" Same as4
(up)
[XEQ] "G"
(down)
7a | If after "MAGIC WORD" was found in a cave [ XEQ] "A" ABRAKADABRA
and you wish to exit "THE CAVES" (abra) END GAME
with a score (partial or total score) SCORE = ( )
7b | If no "MAGIC WORD" was found NO MAGIC

(cave display




USER INSTRUCTIONS

SIZE: 076

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
8a | If you have found the "WAND" and the bats [XEQ] "B" PRESTO
have "SNATCHED" some of your equipment the (wand) SAFE
WAND will return all equipment taken (warnings)
(cave display
of old caves)
8b | If no "WAND" has been found or if the NO WAND
"WAND" has been used twice since last SAFE
"WAND CAVE" visit (visits not accumulative) (warnings)
(cave display
of old caves)
9 | At any time you wish to review the warnings [XEQ] "c" (warnings)
for the adjacent caves (this will not (warn) (cave display
function when a Fork or Stairs is displayed of old caves)
10 | If you wish a review of the score to date [XEQ] "D" SCORE = ()
(score) (cave display
of old caves)
11 | If you wish a review of the equipment [XEQ] "E" BATS TOOK ( )
"SNATCHED" by the bats (equip) (hazards or
valuables)
SAFE
(warnings)
(cave display
of old caves)
12 | If you wish or were instructed to "GO BACK' [XEQ] "J" Same as 4
to the last cave (this will function with (back)
Forks and Stairs)
13 | If at anytime you stop midgame and turn [XEQ] "C" Same as 9

11



12

USER INSTRUCTIONS

SIZE: (76
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
your HP off you may recall your position
and the game by simply recalling warnings
(user mode on)
14 | If you lose the game a new game may be SEED?

started by simply keying in a new seed

SEED
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PROGRAM DESCRIPTION

5 X 5 CHESS
by Valentin Albillo

This program challenges the user to play chess against the HP-41. The
game is played on a 5 x 5 board instead of the standard 8 x 8 board,
however, all standard chess rules are implemented, including pawn promotion.

The program is printer compatible. If the printer is present, it will print
the board, making extensive use of the graphic capabilities of the printer.
The player has the option of having the board printed after every move or
just after the calculator's move (the latter saves time and space).

An 8 x 8 version of the game was originally considered, however, it was
found that:

a) the 8 x 8 board could not be represented clearly if the player
has an HP-82143A printer.

b) an 8 x 8 game occupied the full memory of an HP-41, so, unless
the user has an HP-41CV or a quad module, neither a printer nor a
card reader can be plugged in, making it very difficult to load
and run the game.

c) an 8 x 8 game, using the same playing logic as the 5 x 5
version, took several hours per move and played a very weak game.

On the other hand the 5 x 5 version provides the following advantages:

a) the board is printed using BLDSPEC special characters, so the
player can clearly see the positions of the pieces without using an
actual board. A1l handling of the board is automatic.

b) though the board is 5 x 5, the standard chess pieces are used
and are arranged in the same order: king, queen, bishop, knight,
rook, and a row of pawns. All pieces have the same powers and
restrictions as in standard chess.

c) this 5 x 5 version fits in 3 memory modules, leaving a port free

to plug in a card reader and a printer if desired. Also, due to the

reduction in size, the game progresses faster than in the 8 x 8

version, taking an average of 20 moves per game (vs. 40 in the 8 x 8

case). Both armies get into battle early, and the game is more
active.

d) as the number of alterations for a given position is less than
in the 8 x 8 version, the calculator's level of play is much better.

The HP-41 plays a good, non-trivial game and will checkmate the player

if he/she does not play well enough!!



A11 standard chess rules are implemented, with the following three excep-
tions:

a) as the king is already in the cornersno castling is necessary.

b) as there is only one empty row between the pawns, a pawn may
advance just one position on its first move.

c) no capture "en passant" is allowed.

The above exceptions are due mostly to the size of the board. Al1 other rules
are the same. Pawn promotion is allowed: if a pawn reaches the opposite side,
it becomes any desired piece (except a king or a pawn). In the case of pawn
promotion, the calculator always selects a queen.

If one of the calculator's moves results in a check being given to the oppos-
ing king, then the display shows CHECK after the move. There are two excep-
tions to this rule:

a) if a pawn, promoted to a queen by the calculator, results in a
check to the opposing king, this is not indicated.

b) if the calculator moves a piece that, while not giving check
by itself, leaves the opposing king under attack from another piece,
the check is not indicated.

PROGRAM CHARACTERISTICS

This program is actually composed of 2 separate programs: MCHESS and P (for
print board). The main program, MCHESS is independent of P and if the
printer is not to be used then only MCHESS needs to be lToaded. However, if
a printer exists in the user's system, the P routine should be loaded. The
print board routine is separate from the main program so that a user without
a printer need not waste memory space. The user can also create his/

her own subroutine without having to change the main program.

A separate data card is used that contains all BLDSPEC characters used by the
P routine to print the pieces, as well as other useful constants. This card
must be loaded at the beginning of every game. The following is a list of
the contents of the card:

R18 = 1 R26 = -7 R34 = 20.023 R42 = black pawn
R19 = -1 R27 = -11 R35 = 16.023 R43 = dotted square
R20 = -10 R28 = 19 R36 = 16.023 R44 = white pawn
R21 = -8 R29 = 17 R37 = black king R45 = 1id. rook
R22 = 10 R30 = 7 R38 = id. queen R46 = id. knight
R23 = 8 R31 = 11 R39 = id. bishop R47 = id. bishop

R24 = -16 R32
R25 = -17 R33

16.019 R40 = id. knight R48 = id. queen
24.031 R41 = id. rook R49 = 1id. king

21



Registers 18 through 36 contain numeric constants while registers 37

through 49 contain the alpha BLDSPEC characters used to represent the
pieces. If a user without a printer were to create this card, he/she
would have to load (any) alpha characters into registers 37-49 as the
program requires these registers to be loaded with alpha data to run

properly (whether it prints or not).

The BLDSPEC characters used to represent the characters in this game

are:
R37=black king = 0,96,122,127,122,96,0 R49=white one = 112,95,69,64,69,95,112
R38= id. queen = 0,96,114,127,114,96,0 R48= id. = 112,95,77,64,77,95,112
R39= id. bishop = 0,100,110,123,110,100,0 | R47= id. = 110,91,81,68,81,91,110
R40= id. knight = 0,108,102,119,126,108,0 | R46= id. = 110,83,89,72,65,83,126
RA1= id. rook = 0,102,124,126,124,102,0 | R45= id. = 103,89,67,65,67,89,103
R42= id. pawn = 0,96,102,126,102,96,0 R44= id. = 96,95,89,65,89,95,96

R43 = 85,0,65,0,65,0,85

The calculator's average "thinking" time is 5 minutes per move. This

is an average for a non printer game; if a printer is used execution
time will be slowed by approximately 52%. Actual time varies substan-
tially with position, from a minimum of 15 seconds to a maximum of about
15 minutes. However, an entire game should last no more than 1-1/2
hours (without a printer).

GENERAL NOTES
Size MUST be set to exactly 97.
The initial positions of the pieces are as follows:

black (HP-41) : king queen bishop knight rook
pawn pawn pawn pawn pawn

white (you) : pawn pawn pawn pawn pawn
king queen bishop knight rook

The calculator will never make an illegal move, but the player's moves
are not tested for legality (the player is assumed to play honestly). If
the player's king is under check, and the player moves another piece, the
HP-41 will actually take your king on its next move!

There are two versions of the print routine "P" because of the different
buffer capacities of HP-82143A (ol1d) and HP-82162A (new) printers. If the
board is to be printed correctly, the user must be careful to load the
appropriate routine.
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Do not turn the calculator off while it is making its move as you may gen-
erate errors due to the change in status of some flags at power-on. You
may, however, turn the calculator off when it is halted and resume the
game later.

The playing time can be shortened by simplifying positions, changing pieces,
avoiding open spaces, etc. The execution time depends quadratically on the
number of options the calculator has and Tinearly on the number of the play-
er's responses to each option.
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STATUS

SIZE: 097
FIX: 0
USER MODE: OFF
TOTAL PROGRAM BYTES: 972

P(82143A) 80 BYTES
P(82162A) 82 BYTES

DATA REGISTERS

00

scratch
15
16 +9 h
17 -9 Rook
18 +1
19 -1
20 -10
21 -8

Bishop

22 10
23 8 J
24 -19)
25 -17
26 -7
27 —11& Knight
28 19
29 17
30 7
31 11J

32 16.019 Rook ‘1
33 24.031 Knight
34 20.023 Bishop
35 16.023 Queen
36 16.023 King
37 Black King 9
38 Id. Queen

39 Id. Bishop

40 1Id. Knight r
41 1Id. Rook

42 1d. Pawn
43 dot.sq.

v

With "P" entered, TOT. REG. 247
Without "P" entered, TOT. REG. 236

King & Queen

Directions arrays

\

.

pointers

BLDSPEC special

characters

move directions
arrays




DATA REGISTERS Cont.

44
45
46
47
48
49

White Pawn
Id.
Id.
Id.
Id.
Id.

4

Rook
Knight
Bishop
Queen

King

BLDSPEC special
characters

37-96} board (includes edges)

NOTE: Board and BLDSPEC chars. overlap without trouble

FLAGS USED

00
01
02
03
04
05
06
07
08
09
10
11
12
25
55
18
19

Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:
Set:
Clear:

Board always print

Prints after HP's

White King or Knight tested
Queen, Rook or Bishop tested
Id. Pawn moves

W. Pawn not moving

Id. King moves

W. King not moving

Id. Pawn promotes

W. Pawn not promoting

B. King or Knight tested

B. Queen, Rook or Bishop tested

B. Pawn moves

B. Pawn not moving

B. King moves

B. King not moving

B. Pawn promotes

B. Pawn not promoting

B. Queen, Rook or Bishop can follow
They can't

W. Queen, Rook or Bishop can follow
They can't

Auto Start

No Auto Start

Double Wide Print
Normal Width

Non-edge location
Edge Tocation

Print Board

Do not print board
Move is off board
Move is valid

Move is worse than first move tested
Better move than last

25
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SAMPLE PROBLEM

DISPLAY INPUT FUNCTION COMMENTS

Load P* [GTO] ..
PACKING Load MCHESS [GTO] ..
PACKING [XEQ] SIZE 097

[XEQ] MCHESS
CARD Load data card (2 tracks)
If a printer exists in the system then the board will now be printed
HP 1st? N [R/S]
PRINT YOUR Y [R/S]
MOVE ?**
FROM? 41 [R/S]
T0? 31 [R/S] |
I MOVE FROM i
22 to 31 '
PRINT YOUR y* [R/S]
MOVE 2**
FROM? 43 [R/S]
70? 33 [R/S]
I MOVE FROM [R/S] !
31 to 42 CHECK :
PRINT YOUR Y* [R/S]
MOVE ?**
FROM? 51 [R/S]
T0? 41 [R/S]
I MOVE FROM
42 to 53 (Note: pawn promoted to queen)
PRINT YOUR Y* [R/S]
MOVE ?2**
FROM: 33 [R/S] ‘
T0? 24 [R/S] |
I MOVE FROM §
53 to 52 CHECK f
PRINT YOUR [R/S] |
MOVE ?** l
FROM -1 [R/S]
CHECKMATE
I WON ‘
i

*Necessary only if a printer exists in the system. Remember, there are two versions
of "P"--be careful to load the appropriate one.
**This prompt appears only if a printer is in the system.



SAMPLE GAME OUTPUT WITH PRINTER ATTACHED AND IN MANUAL MODE

Initial board 12324
configuration 1alsesx
Zxrxirzxizx

The player's move The calculator's move

From
41 to 31

From
43 to 33

From
51 to 41 1

From
33 to 24

FROE 53 70 52, CHECK
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USER INSTRUCTIONS

SIZE: (097
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 | If you want to print the board, load the
appropriate version of the "P" routine. [GTO] .. PACKING
(Printer in MAN mode) Load the MCHESS [GTO] .. PACKING
program.
2 | Start the program [XEQ] "MCHESS"
If size not properly set, will see SET SIZE 097
"Set Size 097" [XEQ] "SIZE 097"
[R/S] CARD
When size is properly set (97) will see CARD
3 | Load the data card (2 tracks)
3a | (If desired, unplug the card reader and
plug in the printer here) HP 1st?
4 | If the calculator is to move 1st [R/S] I MOVE
If you want the 1st move N [R/S] *PRINT YOUR
(Note: The challenger is always white) MOVE? or FROMp
IF YOU MOVE FIRST
5a | If a printer is in the system, will see: PRINT YOUR
MOVE?
If you want to print after every move Y [R/S] FROM?
If you want to print only after the
calculator moves [R/S] FROM?
6a | Enter the xy (row,column) coordinate for
the piece you wish to move XY [R/S] T0?
7 | Enter the xy coordinate for where you XY [R/S] I MOVE FROM
want the piece moved T0 or

PIECE?




USER INSTRUCTIONS
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SIZE: (97
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
8 | If PIECE? appears, you just promoted a
pawn & must enter the code for the selected
piece. Codes are:
queen: 5.09 bishop: 4.03 I MOVE FROM
knight:3.03 rook:  2.05 Code [R/S] 10
9 | If you cannot make a legal move, but are
not under check - a stalemate 0 [R/S] STALEMATE
10| If your king is under check, and you can't CHECKMATE
save it - checkmate -1 [R/S] I WON
IF THE CALCULATOR MOVES FIRST
"I MOVE" shows in the display. I MOVE
5b | After the move is completed, will see FROM  TO |
(CHECK 1is displayed if your king is now (CHECK)
under check) PRINT YOUR
MOVE?* or
FROM?
6b | Refer to 5a - 10 for your move.
11| If you checkmate the calculator CHECKMATE I WON
12| If the calculator cannot make a legal STALEMATE
move, but is not under check
13| If the HP-41's king is not under check,
has no legal moves, but has some illegal
moves, the display will show CHECKMATE
YOU WON

However, this is actually a stalemate, so

please, notice this and concede the tie.

Thank you.

* This display appears only if there is a printer in the system.
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= CLEG b | =&

12 FIx & S ASTO IHME

ig4 CF =3 L Next position

S "SET ZIZ 52 IS L

= 54 GTo 8t Clear row between
& SF 2% 55 ZREG 74 pawns

T RECL 34 : 2 e CLZ

& FC7C 25 S;‘gﬁpigié =7 ASTO 72 If printer-print
2 PROMPT Set ize 7 58 FS7 55 board

;3 E:tf! 25 So I%EP F- (Separate prog.)

“CL 27 : e M-

2 FS?C 2% Size 97 £1 ASTO ¥ Who's first?

3 PROMPT rompt to 62 "HF 1ST%

4 19.@4 Set size 97

= RITEE =3 HOH

& 9 Load constants & a4 PROMET If calc. to move
T OSTO iE %pe(‘ﬂa] ChaY‘. &5 ASTO = f]'rst *

o ST— 17 Dir. for Rook &6 AOFF

a 6.5 move not stored a7 Mzyo 570 00

B STO 22 on data cards 68 GTO @@ Y

1 ST- S6 Store Kings (Ki) E9+LBL 99 our move

2 S.83 T CF @@

I STO 293 Store Queens (Q) 71 F57 55

4 S5T—- =7 T2 AER 14

S 4.G3 Store Bishops (B) T3 “FROMT:

& STO =4 4 PROMFT

o iTL—,A o Store Pawns (P) - Igf- Checkmate?

2 STO 23 7Y GTO G4

a8 STo =4 =5 w=g7 Stalemate?

1 STO &5 7o GTO 85

2 STO =6 g8 HER 05 Board pos. to
32 STO =7 o1 STO G& Reg. number
4 ST— £S5 oo e TOT Reg. no. of piece
Z ST— && 23 PROMPT

e S7T— &7 =S4 YEQ GE Board pos. to
7 ST- &8 g5 STO &1 reg. f#

g 5T- &9 g6 CL¥ Reg. # of dest.
S INT &7 H<» IMD Move piece

o - Store Knights(Kn) A6

1 =TO 25 28 STO IHND

2 ST- 59 @1

Iz =.@as Store Rooks (R) oo YEQ 87 Queening move?
44 STO 28 9@ FCT 55 No printer?
45 SET—- @ 91 GTO g
45 "7 Store boundaries Sz FS7T aa Print option?
47 J8.831 932 HKER P
42 SIGH 50.091 in LASTX J4«+| BL G40 Calc. move
339« BL 91 Store "A" in all 25 1 MavVE
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9 AVIEW
37 F1I

{5 =STO 8%
9 S .B55
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Scan for move

Recall position

Off board?

Skip eval. pos.
Black piece? (b)
Eval. b moves

Next position
Best move value

No good move?
Stalemate

Best move
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Checkmate

Final move
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Get board Toc.
Destination
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Move value
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Is move
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XEQ IHD
RCL IHD
STO G4
ceLEL 14
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«+LBL 1S
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F57 18
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242 F=57 @5
243 GTO g
244 FS57 a3
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PROGRAM DESCRIPTION

PINBALL
by Craig A. Pearce

Welcome to the "Wizard of Pinball" game. This program simulates, as closely
as possible, the actual play in a genuine pinball machine. The user interacts
with the game through the digit keys 1 and 3 (designated the left and right
flippers respectively), and the digit 2, which is the tilt option. Failing to
hit the correct flipper will still leave the user the option of "tilting" the
machine and placing the ball back in play (maybe!).

The "Wizard of Pinball" allows from 1 to 4 players, with play alternating from
player 1 to player 2 and so on back to player 1. Each player will receive a
total of 5 balls for each game. The ability to win a free ball is also pos-
sible. In this case, the same player stays until the extra ball is lost, after
which the play rotates to the next player (unless another free ball is won).

Shooting the ball is accomplished by pressing any numeric key. As in most
genuine pinball games, the "Wizard of Pinball" returns the same ball to the
same player to be reshot if no score was made and the ball exits immediately.
The game allows up to three free game thresholds that award a credit (free
game) when passed. Also, the program checks for a score that passes the
previous "high - score to date". Another free game is awarded if any or all
of the players pass this previously stored "HI-SCR".

THE DEVICES

Listed below are the several different scoring devices used in the program.
The "device" name is given first as it is displayed on the HP-41. The full
name of the device is given in parentheses after the formatted name, followed
by a brief description of the device and of how it scores.

"*STAR-50" (Star Rollovers) These are stars, like buttons on the play
field. Each time the ball rolls over one of these buttons,
the player receives 50 points.

"*_ANE-300" (Lane Rollovers) Lane rollovers are special paths that the
ball travels through and scores an immediate 300 points for the
player.

"THUMP-x00" (Thumper-Bumpers) Sometimes called "Jet or Pop Bumpers'". In
this game 100 points are scored each time the ball strikes the
bumpers. At any given time, the ball can bounce 1 to 10 times,
scoring 100 to 1000 points. When this display comes up, the
value of "x00" is the amount of points scored; x being the num-
ber of bumps the ball made.

"SPIN-xy0" (Spinner Gate) Spinner gates on pinball machines are the de-
vices that spin on a horizontal axis as the ball passes under
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"KICK-x00"

"SLING-10"

"DROP-X"

HXA_1 g "MkF_M

OUT BONUS

them. In this game, the spinner gate can spin up to 25
times, scoring 10 points for each spin, and showing the
actual points made (also a tone is heard for each spin).
In addition, for each 5 spins of the gate, the Out Bonus
is advanced by 1000 points.

(Kick Out Hole) Kick out holes (or saucers) are those de-
vices that the ball drops into, scores some points and is
kicked back out into play. On "Wizard", the points for the
kick out hole begins at 2000 and advances by 2000 each time
the ball drops in one, until a point value of 10,000 is
reached. This value is held for all additional hits of the
hole.

(STing Shot Kickers) The sling shot kickers are devices
that propel the ball away when struck, and score 10 points.

(Drop Targets) Drop targets are scoring devices that fall
away when struck, and score some points in the process.
They are reset with each new ball, or when they are all
down, which is a special case. In this game, there are
three drop targets. Hitting the first and the second re-
sults in an immediate 10 points and a display of "DROP-1"
and "DROP-2". When the third is hit, the player receives
100 points and is awarded another ball; the display will
show SHOOT AGAIN. Although the targets are reset and can
be knocked down again, only one extra ball can be earned
per ball in play. When the current ball is lost, the same
player then plays the "extra ball" (it is possible to win
another extra ball with the free ball currently in play).

(Alpha Targets) These are stationary targets that award the
player an immediate 500 points each time they are struck.
Also, during the play of any one ball, the calculator remem-
bers the targets hit (in any order) and provides for higher
Out Bonus scoring as follows:

Hitting A & B displays "BONUS x 2" and the player will
receive twice the Qut Bonus when the ball exits.

Getting A,B,C, & D displays "BONUS x 3" with resulting
triple Out Bonus score.

If all 6 targets are hit in one turn, the Out Bonus is
quintupled.

A11 of the above devices whose formatted name begins with a
"*" increase the Qut Bonus by 1000 points (unless otherwise
stated). When the ball exits the OUT HOLE, the player col-
lects all the Out Bonus points accumulated during that play.
The maximum 1imit on Out Bonus points is 29,000. This value
is then multiplied by the "BONUS x" factor, allowing for a
maximum of 145,000 points when the ball exits. The display
shows the total out bonus points and decrements this count
by 1000, adding 1000 points to the player's score each time.
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FLIPPERS, TILTING, AND OUT

When the ball reaches the left or right flipper the display will show LEFT-1
or RGHT-3 (respectively). At this point the player has approximately one
second to press the appropriate key (1 or 3) in order to put the ball back
into play. Failure to hit the proper key will result in the ball exiting
through the Out Hole.

Whenever the ball enters the Out Hole, the display shows "OUT" for about one
second. During this time the player has the option of TILTING the machine in

a last attempt to put the ball back in play. Tilting is accomplished by press-
ing key "2" while OUT is displayed. The chances are 4 out of 5 that the ball
will be placed back in play. However, if that one remaining chance comes up,
the display will show *TILT* and all bonus points are lost! Also, any free
ball gained during that turn will be lost! The player's score is displayed

and the play moves on.

END OF GAME

When the end of the game is reached, and the last player's score is reviewed,
the program will select a random number as the MATCH DIGIT. This number is
always between 00 & 90 (multiples of 10) and is compared against the last
digits of the player(s) score(s). If any player has a match a free game is
awarded. The display will be shown as MATCHxO, this is the number chosen

by the calculator. If any player's score has passed the high score to date,
the old HISCR- is changed; otherwise, it remains the same. The high score
will be displayed as "HISCR-xxx,xx0. If any (or all) player score(s) passed
the HISCR, a CREDIT is awarded.

Finally, all the player's scored are reviewed a final time and compared against
the 3 free game thresholds. For each player who's score passes each of these
thresholds, another free game is credited. Finally, the display shows GAME
OVER.



STATUS

SIZE: 064
FIX: 0,2
USER MODE: ON
TOTAL PROGRAM BYTES: 1108 (Including utility program)

FLAGS USED

00 Set: Hi-score has been beat
Clear: No new hi-score

01 Set: Reset player count to O
Clear: Don't reset count

02 Set: Score has been made
Clear: No score yet

03 Set: Free ball awarded
Clear: No free ball

04 Set: Score spinner gate
Clear: Score thumper-bumpers

05 Set: Target A has been hit
Clear: Target A not hit

06 Set: Target B has been hit
Clear: Target B not hit

07 Set: Target C has been hit
Clear: Target C not hit

08 Set: Target D has been hit
Clear: Target D not hit

09 Set: Target E has been hit
Clear: Target E not hit

10 Set: Target F has been hit
Clear: Target F not hit

20 Set: Bonus has a multiplier
Clear: No multiplier

21 Set: Printer is enabled
Clear: Printer disabled

22 Set: Digit key pressed
Clear: Digit key not pressed

27 Set: USER Mode ON
Clear: USER Mode OFF

28 Set: Set radix to point

Clear: Set radix to comma

When "PINBALL WIZARD" is run, or when "[shift] [a]" is pressed, all flags from
FOO to F10 are cleared automatically. A1l flag operations are handled by the
program.




DATA REGISTER ALLOCATION -

A11 data enclosed in quotes (" ") is string (Alpha) data, to be stored

as shown.
shown.

Numeric data is shown without quotes, again to be stored as
When a register number is followed by an alpha-string NOT en-

closed in quotes, this is merely a description of what the register is
used for, in the program.

Examples: ROO:
R40:
ROO: "out"
RO1: "*STAR-"
ROZ2: "*LANE-"
RO3: "THUMP-"
RO4: "SPIN-"
RO5: "KICK-"
RO6: "SLING-"
RO7: "DROP-"
R0O8: " *A-"
RO9: " *B-"
R10: " *C-"
R11: " *p-"
R12: " *E-"
R13: " *F-"
R14: "RGHT-3"
R15: "BALL "
R16: "LEFT-1"
R17: not used
R18: "GAME "
R19: " OVER"
R20: "BONUS "

IIOUTII
1000
R35: Match Digit

R21:
R22:
R23:
R24:
R25:
R26:
R27:
R28:
R29:
R30:
R31:
R32:
R33:
R34:
R35:
R36:
R37:
R38:
R39:
R40:
R41:

(Indicates reg. 00 contains the word "OUT").
(Indicates reg. 40 contains the NUMBER 1000).

(Indicates the program uses reg. 35 to store

the Match Digit when generated. The user
stores nothing in this register prior to pro-

gram operation).

"SHOOT"
"AGAIN"
"MATCH-"
"HISCR-"
"SCORE-"

ny pn

Y
"CREDIT"

ny g
"PLAYER"
UXRTILT*"
not used
not used
not used
Match Digit
Hi-score to date
10

50

100

1000

Player 1 score

R42:
R43:
R44:
R45:
R46:
R47:
R48:
R49:
R50:
R51:
R52:
R53:
R54:
R55:
R56:
R57:
R58:
R59:
R60:
Ré1:
R62:
R63:

Player 2 score

Player 3 score

Player 4 score

No. of players in game

Bonus Count

Kick Out Hole score

No. of current player up

Bonus multiplier

Ball count

Drop Target count

Total cash spent on games

Total CREDITs count

200,000 (Free game threshold #1)
250,000 (Free game threshold #2)
290,000 (Free game threshold #3)
Indirect use register

Player Indirect register

not used

not used

not used

not used

Random seed
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SAMPLE PROBLEM

Sample problem: Seed = .251 One player, 2 credits
DISPLAY INPUT FUNCTION COMMENTS
Load "WIZARD"
Set Size 064
Load Data
Start Program
.251 [XEQ] "WIZARD"
[XEQ] "C" We want to ring up two credits,
1 CREDIT [XEQ] “C" so must press [XEQ] "C" twice.
2 CREDITS
[XEQ] "B" There is only one player, so
1 CREDIT [XEQ] "B" once--use one credit.
PLAYERS =1
[XEQ] "A" Start the game.
PLAYER NO. 1
BALL 1 (flashes)
5
NO SCORE -
SHOOT AGAIN
PLAYER NO. 1
BALL 1
2
*A-500
ouT Try some "Body English"
2
*STAR - 50
RGHT - 3 3
THUMP - 100
*C-500

DROP -1




DISPLAY INPUT

FUNCTION

COMMENTS

RGHT - 3 3
SPIN - 210
SPIN - 240
RGHT - 3 3
LEFT - 1
DROP - 2
THUMP - 500
SLING - 10
ouT
2
*LANE - 300
SLING - 10
SPIN - 40
SLING - 10
KICK - 2000
*STAR - 50
*A-500
*LANE - 300
SPIN - 130
ouT
BONUS SCORE -
18,000
17,000
16,000
1,000
PLAYER 1 -
SCORE -
23470
PLAYER NO. 1
BALL 2 6

SPIN - 160

etc.

Try to keep it in play one
more time.

Let it go this time.

Continue game
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USER INSTRUCTIONS

Size: 064
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
This program requires 142 program registers and 064 data registers.
1 | Load the program [GTO] .. PACKING
2 | Set Size 064
3 | Load the data registers
4 | INITIALIZE. The seed may be any
fractional number* Seed [XEQ] WIZARD CAP-PINBALL
5 | Ring up credits (repeat up to 40 times) [XEQ] "C" X CREDITS
6 | Ring up number of players (repeat as
desired for 1-4 players) [XEQ] "B" X CREDITS
PLAYERS =Y
7 | Begin the game [XEQ] "A" PLAYER NO. 1
BALL({]ashes
8 | Shoot the ball 0-9 NO SCORE -
SHOOT AGAIN
If this display appears you must shoot the PLAYER X
ball again. Otherwise the display will BALL Y
show the device(s) hit by the ball & the
points scored, or the flipper the ball is (or OUT).
near. The order (& number) of "hit"
devices is totally random. Please refer
to page 37 for device description. --devices--etc|
9 | While the ball in is play, one of the
following displays may be seen. These
displays require an action.
9a| The ball is near the right flipper RGHT-3
push 3 to try and keep it in play 3 --devices--etc|
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SIZE: 064
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
9b | The ball is near the left flipper; LEFT-1
to keep it in play 1 --devices--etc¢.
9c | The ball is in the exit hole. To try to ouT
save the ball (by "tilting") 2 --devices--ete¢.
or *TILT*
Player X-score-YYYYO
10| If the player's score is displayed then
play goes to the next player. GO TO PLAYER NO. X
STEP 8. BALL Y
11| When ball goes out (no tilt) BONUS SCORE -
(for description of bonus score display, X000
see page 38) (X-1) 000
GO TO STEP 8
Player X-score-YYYYO
12| When the last player's last ball goes BONUS SCORE -
"out" X000
(X-1) 000
Player X-score-YYYYO
MATCH - X0
HISCR - XXXXX
Player 1-score-AAAAA
(PTayer 2-score-BBBBB
!
GAME OVER
13 | To review money spent to date [XEQ] "E" $X.00
14 | To review total (existing) credits [XEQ] "D" X CREDIT
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USER INSTRUCTIONS

size: 064

STEP

INSTRUCTIONS

INPUT

FUNCTION

DISPLAY

*If DATA ERROR is displayed, reenter your seed & press [R/S]

Note: If the "HIGH-SCORE TO DATE" register does not contain a value,

the high score will be 0 and the first player will be awarded a free

game credit no matter how low the score.

Since the presence of a printer in the system configuration will slow

execution time considerably (as well as use a lot of paper), it is

recommended that a printer not be used.




APPENDIX C: UTILITY ROUTINE FOR USE WITH "THE WIZARD OF PINBALL" PROGRAM

(NOTE: This program can reside in a three (3) memory module HP-41C, co-
resident with the WIZARD OF PINBALL program).

Because the WIZARD OF PINBALL uses the previously stored "High Score to
Date (HISCR)" to determine if a CREDIT should be awarded, and can make
use of the previously stored seed, number of credits, changes made in the
Free Game thresholds, etc., a routine has been written to allow the user
to save all the variables of the game, and return to it at a later date.
This routine is given below:

LBL: "DTXR/W" (Data read/write via the 'X' register).

USE: This program will allow the user to save on magnetic cards the ran-
dom seed of the game, the Free Game Thresholds, Hi-Score to Date and
other data that is required to be restored before the original game
continues or is restarted. Specifically, the registers are R36, to
be saved on side one of the card, and R52 through R63 to be saved on
side two of the card.

When reading in the card, the display will prompt with:
READ SIDE 1 and READ SIDE 2

When writing to a card, the 41C "BEEPS" and displays the word "WARNING"
to indicate that a write, and NOT a read is about to be performed.
Then, the display will prompt:

WRITE SIDE 1 and WRITE SIDE 2

PROGRAM LISTING:

B1+LEBL "DTX 18 "WRITE S
R b | IDE 1~

@z CF 21 g 19 AVIEM
@3+LEBL A | 28 WDTAX

a4 36 ; 21 S2.@63
@5 "READ SI ’ 22 "WRITE S
DE 1 IDE 2

86 AVIEW 23 AVIEM

87 RDTAX 24 WDTAX

B8 S52.863 25 END

82 “READ SI
DE 2~

18 AVIEW

11 RDTAX

12 RTH

13+LEBL =

14 “WARNING

15 AVIEW

16 BEEP

17 36

47
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INSTRUCTIONS:
1.

Get a blank mag-card ready. (This can be reused over and
over).

To WRITE data TO the card, press: [shift] [e]
(The HP-41 will BEEP a warning that a write is to be per-
formed, followed by the prompts described above).

When display reads: "WRITE SIDE 1", feed side one of the
card into the reader. When display reads "WRITE SIDE 2",
insert side two of the card into the reader. The required
registers are now saved.

To READ data FROM a card, press: [A]

When display reads "READ SIDE 1", insert that side into the
card reader. When display reads "READ SIDE 2", insert side
two into the reader.



PROGRAM LISTING

BilsLBL W1
SR
dz FREC
#= 1.

B4 LRSTH
g5 STO &3
B FIA @
8y SF 27
B2 = CRPFP-F
HMERLL -
g9 AV IEH
g+l BEL =
i1 .@aig
iz+LBL 1@
iZ CF IHD
14 ISG =
15 GTO 1@
1s SF &i
iI¥ CF Zg
ig CF zZi
1% Fs57 55
-8 SF 213
Z1 RTH
ZzZ2+=LBL E
=32 FIH 2
zd4 =% -

25 ARCL Sz
26 FI=s @
=7 AYIEH
=2 RTH

=2+« EBL ¢
28 .25

Z1 5T+ 52
22 ToHE 4
Z4 ECL S3=
25 HEY©T

=26 GTO T
27 I5G0 5=
Z8+LLEBL I
=2 CLA

444 ARCL 53
4i "F "

Z HAERCL Z2Z2
43 RCL S3=
44 1

5 H=s%¥7
45 RS
17 AYIELW

8 RETH
45« BEi E

- 58 RCL oo
" Check for 51 x=@7
fractional seed 2< ETD n
b LS
S4 Fs57C @il
55 STO 45
Store seed St PCL 45
Initialize o 4=|“
: s GTO 11
=@ 1
&1 ST+ 4=
&2 S5T— 5=
=4 HKEGQ I
&5 FSE
e+l BL 11
=7 CLH
&3 ARCL =&
&3 ks ="
Set Status F21 @ ARCL 45
to match F55 71 AVIEW
_ 72 RTH
(Cash Register) 7TZ+LEL B
4 ECL 4%
TS =B=aT’
76 RTH
Recall $$$ spent =7 4@
7e +
a9 RC S
(Coin Insert) =1% R
=21 41
Add 25% to cash o2 STO SE
register =3 0+
=4 &8
No. of Credits sSe«LBL 12
40 or more? S5 STO IHD
Jump past "INC." W
Increment credits =7 I=G
28 GTG 12
Display credits 23 1
routine @ STO 45
21 STOo 54
2z TOHE =
23 TOaHE =
94 TOHE =2
Test for Sing. 33 TOHE =
or plural & TOME
: 27 TOarE
credit(s) 4t BEEF
(Credit Button) 2% TOHE =

Credits=07?
Yes-go to LBLD
No-reset player
count?
Yes-reset to 0

Player count at
4?

Yes-go to LBL 11
No-increment
player count
Deduct 1 credit
Display credits
left

Display number of
players

(Start Game)

Any players?
No-stop
Yes-create loop
counter from 41
to # of players

Store player
pointer

Set all players'
scores to O

Player up=1
Ball count=1
Start up tune
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PROGRAM LISTING

1@ TOHE =2 = = (score made)
1S1«LBL 1%

181 TOHE =& 52 SF &B2 Set score flag
- o ln_-r_ = L i . .
162 TOHE 2 152 CLA Display device

l103+LBL 13 New ball- 154 ARCL IHD hit
1@‘:__.‘ :1 _ reset player ¥
igé ITD g 155 GTO IHD Do dev. routine
187 STO 48 1S6+LEL 1% (f1ippers & out)
168+LEBL 14 2o*LE
189 1 Same ball- 155 =
next p]ayer 158 <xY If -2, same as
A S S g .
i i i iTgﬁi_ Outbonus-1 159 ==%7 0; set display
s IR R d 16"3 B
112 STO Si eset drop -
112 @ targets 161 w<B@¥ If -1 or -3 go to
4 STO 47 Kick out hole=0 162 GTO 1% flipper routine
11-2 ST " 163 RCL g@& else - dsp "OUuT"
115 23 B 1tipli 164 CLD
116 STO 49 onus multiplier fe oo
117 XEQ a Clear flags ié: E;E:EE _ Tried 142
e o B FLAL 2o ried a tilt?
115 2F o 167 GTO =@
128 cLa Display which ifgﬁ EH:. _ Yes-test for key
~ - i ' o o it?
iii E‘Ech,-,"'a. Player is up 178 GTO =A@ Ygs—go get
i . 171 5 d #
123 ARCL 48 172 HE@R @9 T E ]
122 AvIEM 173 1 | !
12 CLA Display ball 1oe BTl
127 ARCL 15 count 176 GTO 16 .
128 ARCL 5@ 177 eLEL =28 No tilt tried
129 CF =Zz-2 178 CL - d1sp1ay "out"
1Z8+LEBL 15 Loop until digit 179 ARCL =@
131 gEéEM key is pressed 126G ARCL IHT Out bonus
P - 49
1232 FC?C 22 o 1T
1= AVIELW
1324 GTO = i, ~
) 122 FPSE
135+LEBL 1% (select. scoring 183 RCL 4& Act. bonus score
136 12 device) 124 29 Bonus <29?
127 XEG@ @9 Get random # 185 =H<y7?
13? 4 -3>=rand#>=8 186 STO 46 Reset if greater
129 - 187 RCL 492 multiplier
14a Hxa7? Score? 188 24 Reduce to normal
141 GIl:f 17 Yes-go to LBL17 139 -
laz2 F57 B2 Any other score? 1928 ST+ 46 bonus X multip.
ijz G;‘;g 12 Yes-go to Lb118 191 RCL 48 bonus val. =
; AL No-give ball 192 RCL 48
145 ARCL =5 back to be 193 *
14§ FIF::::L f_.l reshot 194 ST+ IND Add to player
137 o5eL == T
146 F":‘E 195 FI® 32 Set display for
1oa r-:?c: 14 196 CF 28 bonus Toop
- = Start over 197 RCL 4%




PROGRAM LISTING

(VN VI AN OV I O N O O OV I NN (N O I

D) B R Sl o oy o B o o B o B B B R R
OO ] Py e B0 00 ) m [ IO OO [ R '.tl ]

NV
N
=J Tl B

[y
m

cLD 5 ST0 57 Index register |

#+LEL == Count down S*LBL =7 Match digit |

FSE bonus Toop B RECL 25 High score 3

TOHE 7 1 RCL IMD Player's score

DSE e Player's higher? '

ETLf = AETE Store new high !
STO =&

Reset display

M

1 °T) bt

[ a
[ e EN I

- .:-:.‘.:'!_ . h f
L:L i High score flag

Test for last =F og Trim last 2
cLA RCL =9 .
AECL =@ player up digits of score |
B FREC g
ARCL 42 =14 L i

#
Ff'L

ARCL 25
ARCL IHNI

| LJ
n

T Match digit

Follow player # Match?

. FE“ =4 |
AvIEW with score 156 =7 Match |
FS? @3 , ,33“:, o= Increme?t player
GTO 14 Extra ball? cLA qount/ oop
FCL 4% Extra ball ARCL =3 Display match
RCL 48 ARCL 325 digit

N. _..l-'_

GTH . Last player up
1 Last player

AYIEL
PSE
CLA

I"-.'l
L

ST+
ST+
GTO

Increment player
counter
Loop back

ARCL
ARECL
AYIEW

Display high
score

Fd T T P P P P PO P P P P P T B P P P T D Bl B T B P Pt P T B P

R N N Y R R Y R I I Y Y O Y O e R R I G R

S e 0 Y Y Y CV R RN R N R S P I S R Y w Y R A A Y N R Yo

{
!
3

U

LN s 0000

Last ball check FS7C @@ New high?
HEGR 24

FSE

FCL 45 New jndex:

S+LEL

RCL
M=t Fifth ball?

|
[a]

MUY Bl Bt ¥ Bt Bt B I’ M w0 ) ) R R B ) A

R R R R N R, R R N IR R R R R T RO

O S A N N N G I G G I A O A O N O O N O I I G O O N I R G RN I O Y I SV

|_,T|| 2E Last ball 45 player 1=41,
i Increment ball + 2-42, etc.
ST+ 54 count RCL 48
GTr 13 -

H_EL Z& End of game 253 41
i@ Generate random ZE24 +
“E@ @9 number (0-9) z25 STO ST |
1 28c«LEBL == Display all scores
- 287 CLA at end of game
i Find match digit 252 ARCL Za
#* 289 “F |
STO 325 Store match 298 RCL 57 l
RCL 45 digit 291 IHNT |
449 Set up loop from 232 44 i
+ _ 41 to # of =33 - i
FCL 46 p]ayey\s where =254 ARCL i
- 41=1, 42=2,etc. 233 "k - ,
41 296 ARCL IHD ;
+ =7
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PROGRAM LISTING

AYIEW
S4.855

oL IHD

QTR R

DA U R (Y YA o]
) T ks 150

+

r~

m

™

ECL IHD

.'_:_'
=
=
3
26 ma=Y T
2 ~ER 24
e IsG =2
2a GTO 23
G ISG 57
=8 GTa 2=
21 CLA
31 HECL 12
21 ARCL 1%
=1 AYIEW
21 =
21 =TO =
21 EEEF
21 ETH
F15+«LEL G3
21 ECL &3
322 221
= *
- 211327
+
FEC
ST =32
+
1
+

ARCL 3=
HAYIEH

i)
[

TOME 4
TOHE =
TOME =
TOHE 1
TOHE &
FZE
CTO b
<L BL 13
EHTERT

L) N0 S Y N AV BT I Y e R, AP N Rl RV W I R oy Y Y N T/ TN o T B T R IO O Y I U T O B D 8

L P T Y Y Y S P P 8 Y 8 S S I P I S I S S S Y I S |

Foo BB d B D G G G G G el G Ge] GR] TS BT T P BT

HEZ

Test final
scores for free
game

Free game?
Yes

Announce end of

game

No players

Pseudo-random
number generator

Store new seed

TILT routine
Clear free ball

Display "*TILT*"

Next player
Flippers routine

ARCL =
RYIEHW

TOHE =
TOHE =
TOHE =
TOHE S
TOHE =
GTO =
- =

r
m
r~
151 -
)

CY LY R Y P DY I I 8 Y I Y Y I ) Y R I IR R Y S Y O Y Y P Y A S N A G N A N N Y S Y
Doy R R B V) I O Y Rl R

W T e
D
"
m
=

245 =H4FY
247 17
243 +
F49 =LY
3568 CLA
51 ARCL IHD
!.'.'
52 AVIEHW
532 FSE
Z4 FC7?C =22
55 GTOo =29
5 H=%Y7
57 GTO i&
SS+LEL =9
o9 O
&8 GTO 1=
c&l1+LBL =4
&2 CL=
&= 1
&4 ST+ T3
&5 CL=H
&6 RELCL S32
&7 44
8 Ha=YT
&9 STO 532
T8 EIH
1 TOHE =
2 RBTH
T3+«LEBL @1
4 1
TS ST+ 46
Y& RECL 25
Y7 ST+ IHMD
=]
-
=
o
=
=]
=
=
=
=]
=2
=
o
o
=
=
=

Flipper to hit

Player response
No
Proper response?

Missed flipper
One free credit

Increment credits

Forty credits?
No, store 40
Yes, give credit

Start rollovers
Increment out-
bonus

Award 50 points
Display device
name

Lane rollovers
Increment out-
bonus

Award 300 points

Display device
name




PROGRAM LISTING

394 TOHE &
295 TOHE
296 GTO
397«LEBEL

398
239
468
461
4@z

4a3+LBL

484
4685
48
487
483
489
58

418
411

RCL
STO
&
EHTERT
14

] T e
Fad ol G T

HELR
wl
RCL
STO
#*

ST+ IHD

DO e |
bk o0 [0 o0 R

ARCL =
AYIEW

41z«LEL 31

413
Z
414
415
416
417
418

419« BL

428
421
422
423
424
425
426
425
429
438
431
4322

4Z3+LBL

434
435
436
4327
4325
439
446
441
442

TOHE IHND

DSE &2
GTo 31
s7C a4
ETH
GTO

RCL
STO
5

EMTERT
SF @4
HEQ
RCL
S

INT
ST+
GTO

DAY e
M =)

-
"oeade’

Tl
SN

[ I
N

e

A
o
S
I
=)

e L xy

Thumper-bumpers
Score 100 points
Temp. storage

# for tone

Max. number hits
Handle spinner
Random number
Trade with score
Store bounces

Total points
Add to score

Device name

Play tones for
correct score

Spinner?

Yes, return

No, go for more
Spinner gate

10 points & up

Tone # in 'Y'

Rndm # Timit

Spinner gate

Score

Recall spins
For each 5 spins|
add 1 to out-
bonus

Go back for more
Kick-out hole

Score > 10K

If yes - switch
with 8K

New score

443
444
445
S8

RCL 4&
+
ST+ IHD

446 HARECL =
447 AYIEHW
4483«LEL ==
449 TOHME 7

458 IDSE Y
451 GTO 322
45 GTO 15
453«LEL Qs
454 1@

455 ST+ IHD
5&

456 ARCL =
457 AYIEH
458 TOHE S
459 GTO 16
4c@3+«LBL Q7
451 ISG
462 GTO
462 1.806
464 S
465 SF
466 RECL
467 ST+
5&

48 CLHAH
4&3 AERECL
478 HAERCL
471 AYIEH
T2 TOHE
T3 TOHE
474 GTO
475+ EL
476 RCL
477 1

e -
479 ARECL =
488 AVIEH
431 TOHE S
122 14

4583 ST+ IHD
424 GTO
455« BL
486 1
4287 ST+
4
4

(v

]
...I
]
O RO S AR
[

g

[1) e

Fd T

L BN

[ O

G0

1 b

Ju
T

noC

5 &
2 =EQ

I.
l?"
D) L‘|

Score 1000%*
kick-out

Cisplay device

Tone for every
1000 points

Go back for more
S1ing shot
kickers

Score 10 points
Display device
name

Go back for more
Drop targets
Increment # hit

A11 dropped,
reset them

Free ball flag
Score 100 points

Display same
player prompt

Go back for more
Not all down
Score 10 points

Display # hit

Score points

Go back for more

Alpha targets
Increment out
bonus

Random # (1-6)
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PROGRAM LISTING

'-.|:' W '-.|:’ Ny 1,1:] |,£| W '-.E' 1_1:]
DRt B VRO B Y W Il 1]

() O ) ) R ) [ Nt N A A Rt (A /A R L N

EHTERT
EHTERET
4

CLH

HECL IHED

99 SF IMD
aE SaQ

@1 ST+ IMD
B2 ARCL
@3 AYIEL
@4 TOHE &
as TOME &
@& TOHE &
sa7 TOHE &
Ss@2 TOHE &
s@9 FC? @85
518 GTO 24
S11 FC? @&
S12 GTO 24
513 SF ZzZa
S14 Z&

515 STO 49
S16 FC? a7
S17 GTO 24
S13 FC7? G2
S19 GTO 24
Sz@ 27

521 STO 49
Sz2 FC? @9
523 GTO 24
s24 FC? 1@
525 GTO 34
S26 TOHE <
s27 TOHE <
sz2g 29

S29 STO 49
53a+LEL 34
S3Z1 FC? 2@
532 GTO 16
S33Z CLA
S34 ARCL
S35 ARCL IHD
a9

S36 AVIEMW
527 FSE

=@

538 GTO 1&
539 .EHIDI.

Display hit i
Set target flag

Score 500 points

Target A?

Target B?

Set bonus flag
Bonus multiplier
Target C?

Target D?

Bonus multiplier

Target E?

Target F?

Bonus multiplier

Display bonus
Bonus?

Go back for more
Display value

Go back for more
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PROGRAM DESCRIPTION

TRUCK
By Kenneth Sharp

BREAKER - BREAKER 19 --- ALL YOU WOULD-BE EIGHTEEN WHEELERS!!!

You must get your shipment delivered within ten hours or be charged a
penalty. Smokies are patrolling the roads and obstructions on the road
slow you down. Listen closely to your CB for messages. Any of three

roads (95, 89, or 97) will get you to your destination, but you may need

to change routes several times during your run. Route changes are per-
mitted only at designated exits. Smokies will fine you if they catch you
speeding, wreckers will charge you for repairs if they must pull you from

a crash. Get into your rig and put the pedal to the metal. See you on the
flip-flop.
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STATUS

SIZE:

FIX:

USER MODE:

TOTAL PROGRAM BYTES:

019

ON
1640

DATA REGISTERS

00-03 Time Smokey will remain (Route #95)
04-06 Time to clear slide (Route #89)
07 Time for road to dry
08 Time to clear slide (Route #97)
09 Time to repair bridge
10 Random number
11 Route
12 Speed
13 Previous position
14 Present position
15 Money
16 Present position or HMS conversion
17 Trip time
18 Driving time
FLAGS USED
00-03 Set: Smokey Present (Route #95)
Clear: Road Clear (Route #95)
04-06 Set: Rock Slide (Route #89)
Clear: Road Clear (Route #89)
07 Set: Wet Road
Clear: Road Clear
08 Set: Rock Slide (Route #97)
Clear: Road Clear (Route #97)
09 Set: Bridge Out
Clear: Road Clear
27 Set: USER Mode
Clear: USER Mode Off
29 Set: Digit Grouping
Clear: No Digit Grouping




SAMPLE PROBLEM

You must drive from "Start" to "Destination" in less than 10 hours. You

can change roads only at exits.

Route 95 is 725 miles Tlong.
Route 89 is 550 miles long.

Route 97 is 500 miles Tong.

() =mile post of exits

A perfect run will net you $100.00.

Destination

It is heavily patrolled by "smokies".

It is a mountain road plagued by rock slides.

It has a curve that gets slick when wet, rock
slides and a bridge that perpetually falls down.

DISPLAY INPUT FUNCTION COMMENTS
[XEQ] "SIZE" 019
[XEQ] "TRUCK"
SEED? .987654321 [R/S] Enter seed for random number
ROUTE? 89 [R/S] Let's try route 89
SPEED? 55 [R/S] Let's start at 55MPH
ROUTE NO. 89
SPEED = 55MPH
MI. POST O
CH. SPEED/RT.? N (ENTER +)  [R/S] No need to make changes yet
BREAKER 19
BRIDGE OUT
M.P. 490 ON 97
CLOSED 4 HR.
ROUTE NO. 89
SPEED = 55MPH
MI. POST 55 (One hour has past)
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DISPLAY

INPUT

FUNCTION

COMMENTS

CH. SPEED/RT.?
BREAKER 19

WET ROAD AT
M.P. 165 ON 97
SPEED LMT. 35
ROUTE 89

SPEED = 55MPH
MI. POST 110
CH. SPEED/RT.?
BREAKER 19
SMOKEY AT

M.P. 575 ON 95
ROUTE NO. 89
SPEED = 55MPH
MI. POST 165
CH. SPEED/RT.?
BREAKER 19
SMOKEY AT

M.P. 290 ON 95
ROUTE NO. 89
SPEED = 55MPH
MI. POST 220
CH. SPEED/RT.?
BREAKER 19
SMOKEY AT

M.P. 135 ON 95
ROUTE NO. 89
SPEED = 55MPH
MI. POST 275
CH. SPEED/RT.?
SPEED-A/RT.-B
DRIVING TIME

N (ENTER +)

.1622

[R/S]

[R/S]

[R/S]

[R/S]

[R/S]
[XEQ] nB n
[R/S]

That doesn't affect us-no changes

Route 89 is still clear

Let's keep going

No danger yet--keep trucking

Let's try another road (R/S=Yes)
Press "B" for route change

16 min. 22 sec. should put us at
the exit




DISPLAY

INPUT

FUNCTION

COMMENTS

BREAKER 19
ROCK SLIDE
M.P. 405 ON 97
CLOSED 4 HR.
ROUTE NO. 97
SPEED = 55MPH
MI. POST 340
CH. SPEED/RT.?
BREAKER 19
SMOKEY AT

M.P. 135 ON 95
ROUTE NO. 97
SPEED = 55MPH
MI. POST 395
CH. SPEED/RT.?
BREAKER 19
ROCK SLIDE
M.P. 405 ON 97
CLOSED 7 HR.
*ROCKS*
***CRASH***
CALL WRECKER
REPAIRS-$45
ROUTE NO. 97
SPEED = 55MPH
MI. POST 405
CH. SPEED/RT.?
SPEED-A/RT.-B
SPEED?

ROUTE NO. 97
SPEED = 65MPH

N

N

65

[R/S]

[R/S]

[R/S]

[XEQ] ||A||

[R/S]

We made the exit

Speed was not changed

New Position

Let's keep going for a while

Keep trucking

OH NO-0-0-0-0!!!
OUCH

Repair bill

Wrecker pulled us through slide
Behind schedule--speed up

Press "A" to change speed

Increase speed to 65 MPH

New speed
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DISPLAY

INPUT

FUNCTION

COMMENTS

MI. POST 405
CH. SPEED/RT.?
BREAKER 19
ROCK SLIDE
M.P. 405 ON 97
CLOSED 11 HR.
ROUTE NO. 97
SPEED = 65MPH
MI. POST 470
CH. SPEED/RT.?
BREAKER 19

WET ROAD AT
M.P. 165 ON 97
SPEED LMT. 35
LATE

MONEY = $18
TIME: OVER
1HR.29MIN. 3SC.
ROUTE NO. 97
SPEED = 0 MPH
MI. POST 500

[R/S]

[R/S]

(R/S]

[R/S]

Let's move out

Keep going

Well, at least we made it
Lousy pay, isn't it?

Stopped at our destination




USER INSTRUCTIONS

Size: 019
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 |Start [XEQ] "TRUCK" |SEED?
2 |Enter any number O<n<l No. [R/S] ROUTE?
3 |Enter route* (89, 95, or 97) No. [R/S] SPEED?
4 |Enter speed* (85 MPH Maximum) No. [R/S] ROUTE
SPEED=__ MPH
MILE POST
CH. SPEED/RT?
5 |If no changes are desired N [R/S] BREAKER 19
(Ignore display when "N" [ENTER] is "CB messages &
pressed) consequences"
6 |Go to step 5 or 7
7 | If changes are desired (see steps 8 & 10) [R/S] SPEED-A/RT.-B
8 |If you wish to change "speed" [XEQ] "A" SPEED?
9 |Go to step 4
10 | If you wish to change "route" or stop [XEQ] "B" DRIVING TIME
short of an obstacle (also see step 17)
11 | Enter driving time needed to stop at exit .mmss [R/S] BREAKER 19
in form .mmss (mm=minutes; ss=seconds) "CB messages&
(must be less than one hour)* consequences"
12 | Go to step 6
13 [ To review current CB messages anytime [XEQ] "cC" STATUS:
program is not running "messages"
14 | Go to step 6
15 | To see "time" anytime program is not [XEQ] "D" TINE:
running _ HR_MIN _SC
To return to program [R/S]
16 | Go to step 6
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USER INSTRUCTIONS

size: 019
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
17 | If you have gone past your exit and wish
to return, execute steps 7 and 10 as
directed. Enter driving time as directed
in step 11 except enter "Change Direction"
before pressing [R/S]. .mmSss CH. DIR**R/S BREAKER 19

"CB messages 4

consequences"
18 | Go to step 6
19 | To restart game after reaching destination [XEQ] [SHIFT]"a"|SEED?
Go to step 2
20 | End of Game (if on time) ON TIME:
MONEY $
[R/S] TIME TO GO:
__HR_MIN_SC
21 | End of Game (if late) LATE:
MONEY $
[R/S] TIME: OVER
_ HR_MIN_SC
ROUTE NO.

*Display will reprompt if entry is invalid

** CHS on keyboard
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PROGRAM DESCRIPTION

FLIPO
By Dr. Robert E. Swanson

"FLIPO" is played on an 8 x 8 board; the playing pieces are discs which
are black on one side and white on the other. The player with the most
discs of his/her color on the board at the end of the game is the winner.

A move consists of placing a piece on an empty square so that at least
one of the opponents pieces is enclosed between the piece just played
and any other disc of the same color. The surrounded pieces are then
flipped, i.e., they become the color of the captor's discs. Any number
of discs may be enclosed in one or more rows (a row being a continuous
straight horizontal, vertical, or diagonal line of discs). However, an
empty square may not be enclosed, only full rows of opponent pieces may
be flipped. If more than one row is outflanked by a single move, all
pieces must be flipped. A disc may be outflanked only by placing a
piece on the board; opponent pieces left enclosed because of other fac-
tors are not considered "captured". Working through the sample game
should help make these rules clear.

I. Board Information

The board may be represented by an 8 x 8 matrix (8 rows by 8 columns) of
squares. The squares are identified by their row number, R, and column
number, C, where R and C range from 1 to 8. Each board is represented
in the calculator by the register with the same numeric value.

II Generating Plays

In order for the calculator to "recognize" an outflanking Tocation, an
algorithm based on Hasegawa's rank order of board positions is used.

This ordering assigns corner locations the highest rank and works down
from there through all 60 locations. This leads to the development of a
routine which generates board positions in rank order to test for out-
flankability. The first position that meets this simple criterion, then,
becomes the machine-generated play for that round.

According to the rules of the game, if you can not outflank any of your
opponent's discs, you forfeit your turn. (This is the only condition
under which you can skip a turn.) You indicate forfeiture by pressing
the [R/S] key without keying in a numeric entry at the prompt for your
play. Don't be surprised if the calculator discovers that you have over-
looked a play! It will make the play for you and display it, together
with the number of flips, in the usual manner. As a matter of fact, you
could use the "no play" feature even when you know you have several play-
able positions, but are unsure which of them to play. The program will
terminate the game when neither side can make use of any of the remaining
vacant squares. (Or when all squares are occupied.)
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The board count that is displayed along with the play and the flips needs
some clarification for the special case of "no play". The disc counter,
RO1, is always 1 disc ahead of the actual number of discs that have been
played; i.e. the disc counter expects that the next play will, in fact,
take place. A "no play" gets displayed along with the expected disc
count. This should not cause any confusion, because a "no play" does not
increment ROl1. The next play (by the opponent) will be displayed with the
same disc count.

III. Data Processing

Once a "play" code appears in the stack, whether it was generated by the
program or entered by the user, it is tested to see if it corresponds to
a vacant board square. (User input is first tested to see if it corre-
sponds to a board square at all.) If the play passes the preliminary
screening tests, it is subjected to further scrutiny by the program. It
determines: 1) Which, if any, of the 8 adjacent squares are occupied by
the opponent's discs, and 2) if there is a peripheral outflanker disc.
If an outflanker exists, then all the intervening opponent discs must be
"flipped" and counted. If the user's input does not correspond to an
outflanking position, then it is rejected and the user is prompted again
for input.

IV. Routines and Labels

The "See Bd" routine (label C) permits you to call for a review of the
calculator's version of the game board before your next play (see User
Instruction Notes 4 & 5). As is true for all other portions of the
program, "See Bd" may be activated with or without a printer. With the
"Automatic See Bd" routine (label A) you can obtain the review auto-
matically after each round of play. Key "A" acts as a toggle, i.e., it
enables "Automatic See Bd" if previously disabled, and vice versa.

The "Tally" routine (label E) is executed automatically at the end of
every game. Its main purpose is to calculate the number of black and
white discs on the board, and also the differential black-white count.
Pressing key E at a program halt will cause the game to terminate pre-
maturely. (However, you can resume the game by pressing key B; the
prompt for your play will appear in the display.) The execution time
for "Tally" is fairly long, so to let you know that you have pressed the
right key, the message "TALY:" appears almost immediately in the display
to replace the "flying goose" annunciator.

Label D calls the routine which allows the user to have the first play
of the game. If you want the machine to have the first play, then press
the R/S key at the "YOU FIRST?<D>" prompt, otherwise press key D. (The
program automatically sets user mode for you.) The "Back" (to your
play) routine (label B) will prompt for your next play. This is nor-
mally used in two places in the game: 1) When you wish to abort the "See
Bd" routine. 2) When you wish to resume the game after a midgame tally.

It should perhaps be noted here that: When you press kets A-E, the rou-
tine for which the keyboard access is intended will be executed if, and
only if, it is appropriate to do so; otherwise, the program pointer will
be returned to the prompt that was in force at that time.
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V. Game Variations

There are four variations built into this program: 1) The user may
choose to play first, or let the calculator have the first play, 2)
when the calculator plays first, it can select any one of four pos-
sible plays, 3) it is possible to have the program select a play on
the user's behalf, and 4) the user may forfeit 1,2,3 or all 4 corners
when playing a game with handicaps. This forfeiture option provides

a remarkably broad range of difficulty and game variety, especially in
view of the second variation. Furthermore, the method used for in-
creasing the level of difficulty does not significantly increase the
execution time per game.

VI. Recreating Board Positions

From time to time you may realize that a certain play, or series of
plays, just cost you the game. You can quickly reestablish the board
positions as they existed at the time of the crucial play and try an
alternate tactic IF you have kept a record of the plays. You only need
to change one line (temporarily) of the program; just follow these in-
structions: GTO .348. In PRGM mode see RCL 02. Delete this 1line and
insert a STOP in its place. PRGM mode off; GTO..; PACKING. Begin a
new game. (Note: If the machine played first in the game, you will
have to be sure that the status of flags 07 and 08 correspond to that
particular play.) Enter your plays in the usual manner. The program
will halt at the new STOP. Enter the play the machine previously

made for that round. After all the desired plays have been entered
then: Enter PRGM mode, GTO .348, delete the STOP, reinsert RCL 02,
PACK. Press key B, the prompt for your play will appear in the dis-
play. You may now continue the game as before.

Alternately, if you have a record of the plays up to the point where
you would 1like to change tactics, you could go back to step 4 and make
the same plays (the calculator's plays are not random).

VII. Some Game Notes
You must have at Teast 256 registers available to play this game.

The game always begins with four discs already positioned on the four
central squares: White occupies 44 & 55; Black occupies 45 & 54.

The first player is always black, and the first plays are limited to
squares 34, 43, 56, 65.

To view the board at any prompt for your play (including the prompt
for your first play) [XEQ] "C" or [XEQ] "A". The latter will cause
the board to be displayed after each round of play.

The calculator may be shut off and play resumed later, provided

that the data registers have not been disturbed; the stack, however,
may be used for other purposes. It's a good idea to record the calcu-
lator 's "board" before shutting down.



Warning: Do not press [R/S] followed by [XEQ] "B" when the calculator
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