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Robois are becoming a pant of our evervday lives, Their
presence has moved from scienee fiction o realite in only 3 Few
shorl vears. Hobots first made their appoarance i slecl mills
and gutomobile factories, As they became more precise ard
tnteiligent in their aperistion, they mads their way inlo new arcas
such as luw enforcement und the exploration of dan BETONY
enviroinments, Now they are becoming availuble for the hoone in
amall bul ncreasing numbers. The ChipWits sysiem gives you
Aan npgoerlunily © experiment with programming a cobeol oo
varicty of missions. ChipWits also helps sharpen your fogical
redsoning and problem solving skills. As you develop these
skills in your robots, you will develop them in voussell as well,

Ia summury, ChipWiis s 3 robot-programaming simulation and a
tocal for legming new problem solving skills.

T THE MANUAL 5. |

This manual is designed w meke it easy 1o use the ChipWits
system.  We begin by showing you around the sysiem and
letting you see @ ChipWit in action. Next, you get thorough
lessbm in ChipWit programming. This ends with a detailed
analyss of a ChipWit. The fingl section of the frgt chapter
provides details about the different ChipWit Enviranments
I,"nfhr;;rn: mizsions ke place) and alwul stulistics kopron Chipghvi
ITESS Lomls.

Chagrier 11 shows how to use same of the advanced features of
the ChipWie syseem to program more ellicient and effective
rodots.

Appencix A (The Rogues' Gallery) offers four ChipWits for
study and refinement. The manual ends with a Glossary of
ChipWit 1erms,
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Thrceeghoul 1he muanuipl, bold type is used in two wavs
Uswvally, names are put in bold ivps o aleri you thar you shocld
Iocile 0Bt thing on the Maciotosh serooe Ooenslienally, kold
type is wsed to refer to section tides in cvhe minzal.

|"_- FT_n_ﬁing Your Way

The Table of Contents at the beganming of the manul will kelp
wvou {ind where specific lipics are discussed in the exe. 1f WL
encounter ferms unlamiliar o vou, use the Clossary a) the back
of the manual to undersiand low gacl: of these wenns 15 wsed in
the ChipWits sysiem,

T help you prograny vour ChipWits, a Quick Reference Card is
included, This will help yon sclect the elements you use ay you
program each ChipWil

~_ HARDWARE REQUIREMENTS

‘Tor operate ChipWids, you will need a 128K or 312K Macintash
with the mouese and keyboard connected.  ChipWits will also
work on a Macintosh XL operating under Macworks X1, An
[magewriter printer mus) be connected il you wish to print the
Waorkshop and Envirenments screens. However, a prinler
is ol required for using (his svsivim,

=BT SRR

Chapier 1. OQperating ChipWits

INTRODUCTION |

Alter you rewd ey Chapler vou will be oo 1o
Lo Program ClepWaes e prepare them for specife missions.

2. Enrter any ChipWan inte a nusslan ard exitizally ohserye
s perfrmange

3. Modify o ChipWit, based o ohserving it on o mission,
[0 NPy L peiiormand:,

| Start Up

Let's bepin.
1. Insen the disk in the Muacintesh. Twrn De computer on.

2. The BrainPower identiflication sereen will come up.
After a few moments, the ChipWils opening screen appears,
It looks like tiy
Eﬂ”—‘""‘u*ﬂ Werkshap  Enadrenments  fGpdlons
ST breedy In Groaduila o= e |

sare ChipllDits™  cucss | [00] ]2 B
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Chapter 1: Operating ChipWits

| ChipWits Menu Bar

The Menn Bar seross he top of the screen bas the ¢hoices
Warchouse, Workshop, Environments, acd Options.

VWarchouse Meno |

The Warshouse 15 where ChipWils ore stored, Ok on s
menu wed pull o dossen,

There is room for sigteen ChipWis o e Warchouse, The St
Iwo have hecn progremmed already, They ane named Graady
and Mre, CW, Unprogrammed Chip®W s ame seprosenced by
nuwrrlers.

The ChipWit rame or number with the check mark pext to it is
the default ChipWit,  This ChipWit will be used in (he
Workshop (where ChipWits are programmed) and the
Eovircnments {where ChipWies go on missions ) until you selecl

another Chip Wit

ChipWits arc cither in oulline or boldface ype. (Greedy is in
oufling lype and Mr. CW is in bold, ) Cuilined pames represent
ChipWits which bave been designed gpecifically for the curent
Eovironment. (Lo see which Bovironmuent s the current one,
pull down the Environments mene z2nd sec which is checked. )

[ Workshop Menu __J

The Workshop 15 where ChipWits are named, progrimmed, and
re-programmed. Click on ard peli down the Workshop Menu.
You huve the standard Macintosh Cuot, Copy, and Pasle
capalilitites in the Werkshop, This means that work you do on
one ChipWit can be transferred to another or shilled aroun:d
inside the same Chip¥yil

We will return (o the Werkshop soom.

4
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| Enwironments Menu |

Environments are places where the ChipWits endertake
missions, (A mission is when g ChipWit explores an
Enveronment. You evabze and reprogram vour ChipWit based
on how # docs on missions.) There are cight ChipWiis
Enviconmenis: Greedville, ChipWit Caves, Doom Rooms,
Peace Paths, Memory Loones, Dotopes Gardens, Muysior
Mawrts, and Beomtown, Bach ene offers the ChipWils func
their progrimmeens!) dilferent challenpes, dongers, and goels.

Rrvirenments wne cither in oudine or boldMce tvpe, (Greedville
1% in euthae wpe, the other seven are in boldfeee.y Outlined
names represent Environments for which the current ChipWii
has been specifically designed.

The Tirst wo menu chojces on the Envisonmends menw are Starl
Mission and Series. Start Mission puts the current ChipWit
(the one in the Warchouse with the check mark nestio it) in the
current Enyironment {the one in the Enovironments Menu with
the check mark nest e il) and beging & mission.

scries runs an wnending string of missions with the current
ChipWit in ithe current Environment. Series gives yoo an
accurate average seore for a ChipWit if yom let it run the robot
through enough missions. You can terminate a series hy
selecting Last Mission (when Series is running, the menu
choice Scrics become Last Mission} from the Environments
meéna,  Once this has been sclected, when the mission the
ChipWit is currenily on ends, the series will be over, If you
select End Mission {when Scrics is running, Start Mission
becomes End Eissien) from the Environments menu, the serics
will imunediately terminate. “This is not the best way to end a
series, however, since the score of the abbreviated final mission
will be averaged into the ChipWits performance statistics.
{Satistics are kept automatically on each ChipWit and displayed
at the end of every mission,)

5
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| Options Menu

‘The Options menu has five sciections: Print Sereen, Print
Pamel, Sound OQFOn, Dehug On'Show Siats, and
il

Prantt Sereen will primt ol the current ChipWits screen provided
an Tmagewriter 5 atteched and turned on. This seleciion will
Pt ot b Envieoament and Workshop sceens,

Print Pavel prints oul just the Environment panel curing a
mission or the pencl being programimed wh-'n you dse in the
Workshop, The windows oo fhe mght of the screen {Stats,
Memory, Dhebug, Siats, Operators “and Argunents) are nol
printed. Printing pamels fom the '%'L-"q_:r}:s.hup i5 i poend way o
back-up your waork,

Sound OFFCn 15 2 topgle switch sclection that merely wms the
ChipWit notses off (i they are on) or on (if they are of ).

Lrebug ChifSlhow Siars is another lopgle selection, [t allows you
to change the display in the lower right of the Environmenis
screch from the Debug Windeow (o a Slatistics Window, When
you are working on programming your robot, vou will probably
want the Debug Window sinee it shows you where you need o
reprogram. When you ane running a Senies o get an average
scons, you are probably not even silting at the compuier, but
merely checking in from tme 1o nme. Therefore, you will
probibly wini the Statstics Window.

The ChipWit excoutes faster when the Statlstics Window is oo
soereen than when Dehug is on,

Chuil returns you 1o the Macintosh desktop, If you are editing in
the Wodkshop, changes you have made (08 ChipWil are losiaf

you donot save them before vou select Quit

Te restart ChipWits from the desktop, simply double click on
the ChipWits icon.

Chapter 1 Operating ChipWits
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| A Trial Mission

Lotone wom I.h.L N Prog Fanaing  vour own -I:_||Lr1'|.'.-|1-,I 21y s
whill 2 ChipWit does in an Envitonment on a i msion, [f o
Bave niog l]l'-: iy o g

Lo Insert thwe ClipWis disy in dhe Mavintosh drive @ wen
the compiter an.

2 Wit [or the BrainPawer screen to come up. A few
seconds 1y ler, B seruen wi il a large ChipWil saying " Ready
whin Yo g™ Apears,

uw yon oEn begin a nussion.

I Pull down the YWarehouose Menn, Is Greedy selecied?
I it isn't, select Greedy,

£, Pull down the Environments Menu. 13 Greedville
velected? I ismt, select Creedeille,

3. Pull down the Environmenis Menu apain.  This time,
select Start Mission,

4. Belore we begin our lour of the Environment, observe
Cireedy and his efforts in Greedville for as long as vou ke,

The neat section explams the various componenls of the screen
you arc watching now. Leave the ChipWit running as you reard
om, 1f all the beeping and roller-skating distracis you, pull dosn
the Crplions menu and select (ke thind choice, Sownd OFF,  [f
he mussiom ends, select Start Mission (from the Environments
Menu) again.

" INSIDE AN ENVIRONMENT ]

The large window on the lell side of the screen displays the
f.'l:lj‘a-".’n"lt on a mission am oan Environment. The wandow

l 7}
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idenifics bolh the ChipWit and the Environmoent. (You shauld
b watching Greedy in Greedville )

dimreaanse  arkshop Emsirnomenk Oplians
- e —

T Greuily In Gruwdullln Basesl]d sialus
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Hach Environment consis!s of a series of rooms. The rooms are
hounded by walls and a floor. Walls are also comstrocted in the
middle of rooms in some Envirgnmenlts, Openings in the outer
wills are doors, When a ChipWit reaches 2 door and moves
through iy, a new rooim i autamaztically displayed.

Contained within the roems are a variety of Things, ChipWis
Things are o1l cans, pie, colfee, clectro-crabs, bouncers, bombs,
and disks. Parts of the Eovironmeo! dosrs, walls, and the
Tloary are also considered Things by the robos,

Uy
i — Bouncer

g
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Wihile the ChipWit is on 1 mission, there are two raning couris
visible ir the Enviromment window.  In the upper lelt comner of
the window is the Score, and in the upper tight comer of e
window is Ihe Cyeles count. The ChipWir seceives poonts added
L 15 soore whenever it acqeires an il can or disk, or 23ps o
Bowncer or gn electro-crah. The umber of poinls it receives
cdepends on which Eavironment it is ie (Dedls falow in (he
seclion Htled KnviFronments

Cyeles represent the ChipWit's life span, At the start of a
russion, the ChipWit is assigned a Axed number of eveles, The
epeles wre cxpended based on the ClipWits ecovites, When the
cycles count repches 0, the nvission is over.  [Details on kow
oy eveles ane assigned al the stare of mussions in caclof the
different Environments snd how many cycles each ChipW
action requires follow m sections titled Environments and
Some Vital Statistics)

~ Sitalus Meters:

A5 you watch vour ChipWits perform, vou will want to have
some informaton concerning their healifi. This is provided by
the Status Meters found in the upper right hand corner of the
Lovironment screen. The Status Meters 12l] you how much
damage your ChipWit has sustained, how much fuel vour
ChipWic has, whit the last Keypress Arpument was, aod whi
the current value i the ChipWics Range Finder is, Each is
explained below.

| Damage Meter !

ChipWit damage is caused by the robot runndng into anything m |
the Environment or trying to pick up walls, bouncers, electro
erahs, or bombs, The Damage Meter (ilustraied below) shows
the amount of damage your ChipWil has sustained on is cument
milssion in the Environment. When the beaker in the Meter is
ermpiy, it means the ChipWit has sustained no damage, When

9
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the beaker is Mall, it means the Chiphie his heen comalernely
damaped. When this kappens, Ge nussion 15 over!

f_‘l]ip‘n."l.-'j[ damage 15 nol repairable.  (The amount of damage
inficied under varicus circnmstances 15 detmfed inothe section
Some Vital Statistics) Oae of the gozals of ChipWit
programming is avoiding damage,

Thie Damage Mater
Mo Damage and Compleely Damaged

j Fuel Meler

The ChipWit beging cach mission with a full fuel tank. This is
indicated by a full beaker in the Fuel Mewer (illusirated below),
Fuel is expended in two ways. Each action that the ChlipWit
makes requires fuel. (The amount of fuel each action requires is
detailed n the section tiled Some Vilal Statistics.y The
ChipWit also Tooses Fael when it is attacked by an electro-crab,

)|

Fuel Moter; Empty and Full

The ChipWit refucks ftsell by cating pic or drinking coflee. Die
and coffee ane available in all the Environmenls. Ooe of the
goals of ChipWit programming s to make sute the ChipWits bas
enough el 17 i does not find and sequive pie and coffee, i
runs out of fucl and ends the mission.

10
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| Keyprass Moler

1‘:~'l~'|-"h-'-‘i!1'f¢!~ arg Sisyusscd at e beginming of Chaprer 1 The
Keyvpress Meter looks like thiy:

| The Range Finder |

Alter any Look command, i1 the ChapWit has located a Thing
twall, door, {loor, electro-crab, bouncer, bomb, pie, coifee,
disk, or ol ¢an), the object's distance from the ChipWit is
indicated in the beaker in the Range Finder. A fall beaker means
I foor tiles, an cmply beaker means 0. Graduvarions i the
beaker each represent 1wo spaces.

Use of the Range Finder is discossed in Chapter 11, The Range
Finder Meter looks like this:

&

|  Memory Stack-

To the right of the Smius Meters are the Repisiers for the
Memuory Stacks, The three columns show the top itgms in the
Move, Number, and Thing Sinck. The raller skate on top of the
farst stack labels that stack as the Move Stack, the questioa mark
on top of the second stack labels it as the Thing Stack, and the
beaker on top of the third siack labels it as the Mumber Suck,

il
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E T |
Meminry
Thae Stacks :
Moy - =
Thing —— L.

Mumber —___

stacks are lists thal you can reguest the ChipWit make of three
Iypes of dtems: moves (he ChipWil makes), Things (the
ChipWit sees, touches, smells, zaps, or cats), and ourmbers ithal
the ChipWit can get from 2 mulitude of sources), These lists
ror stacks) are made @nd wsed by the ChipWicon 2 first dem i,
last themm out basis. The Memory Hegistees that are the displiyved
on the screen indicate the op three items in cach of he three
Memory Stacks, (These gre the fast iems that have heen poi inie
the swicks and the first, therefore, that will come ooty Each
Peanory Stack has room for 236 items.

The use of stacks is discussed in Chapter 10

[ The Debug Window

The Debug Window is in the bottom right comer of the
Environments screen. This window is designed 1o help you
determine which parts of your ChipWit program need editing,

ChipWil programs, a5 we will see in a minue, are made up of
panels (groupings) of chips, The progrmmmed chips for the
currenily loaded ChipWit are shown executing while the
ChipWit moves through ils mission. As cach chip cxecutes, it
becomes inversed and stays that way uolil the next chip
executes. This lels von follow your program and sce if your
plan is working as imended.

Since the action is fast, you may wish 1o slow it down to Tollow
whal i5 happemng, To slow down both the cxecution of the
program and the corresponding action of the ChipWil, point to
the smail icon (Jocated at the wop of the Debug Window]) and elick

12

o

Chapter 1: Operating ChipWits ]

e mouse once, This will cut the speed of the aciion
significantly. To slow the action down even more, point 1o the
shoe con (to the left of the suail icon) and ¢lick once. Now he
erim will execute one chip for each mouse click To resume
(il speed, paint e the humaming hird icon (1o the richt of e
snazlicom) and click onee. :

Phe panels (grouping of chips) are as large as the Environments
Window! Because there 1s nol enough room in the Debip
Windew (o display the entire active pancl, only one equarter of it
15 displayed. The square in the upper Jeft corner of the Drehipg
_"r‘r'!:n:jn'n.- represents the pancl which s currendly aciive (and
being displaved). The moving black box within the SQuURTE
represcnls Ihe quarter tha is displayed cxecuting, The addjzcent
boce ddentifics ihe active panel, I there iy ChipWir fuce in the
1_|-::-x. then the &ain Pansl iy being executed. 1Fa latter is shown,
it rciE]r?- loone of the Sub-Panels. There will be moge em panels
SO0,

Al the end of the mission, the Debug Window is repleced with 2
Stats Window, Displayed in the Stats Window is the hiphest
score mude by the current ChipWit in the eurrent Environment,
the average score of all missions run by the current ChipWit in
Ih-.:_cuu_'-.:nt Environment, and the number of missions that the
ChapWit has run there. The program will automatically update
the Stats record each time that ChipWit runs 2 mission in thar
Enviroment until you make a change in the ChipWit fedit i to
ke it betler). At that vou point you have & new Chip¥ir and a
new Siacs file. Changes made w the active ChipWit will zero
ot the old scores in the mission Stats file.

Summary

Each Environment has distinct goals for the ChipWit (the
massion]. In the easier Environments, the ChipWit is faced
with minor dangers like running out of enerpy or being damaged
by running inte Things, In more difficull Environments,
ChipWits face hostile Things: electra-erabs, bouncers, bombs |
and Tack of fuel scurces,

L 15 [ —
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The Stitus Meters and the Memery Registers give you

information about what your ChipWil's internal condition 1=

during the mission, The Debug Window leis you sec where the

prohlems in vour ChipWil's program are. You can slow the

excoution down o vour own pace (foolstepl, and see criotly
how vour progrnnming has made the rabot behive.

The next section fzaches vou how o program o ClopWae This
4 iy 3 ] o -
is the Nun parl-- what ChipWits 15 21 ahbaou!

THEWORKSHOP |

= Introduction

IF you are reading this documentztion through while al the
unfnpuwr. v should 81l be watching Greedy scoot arcund in
Gireedville, We will now be leaving the Greedville Environmen
and entering the Workshop where Greedy and all other
ClipWits are programmed and reprogrammed.

[ into the Workshop!

You may enfer the Warkshop by simply pulling down the
Workshop menu and selecting the first menu choice: Enter, Th
this now. I you were running Oreedy, you should now L
Tocking al Geeedy's Main Panel, 1t lools Like this:

Boeny RN UC "L__';f:.ﬂ
[ IR
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Wowvow are looking at the panel of another ChipWit (the name of
the ChipWil you ane viewing is at the wp ol 1he Jarpe window on
the Jelt), switch 1o Greedy by going 1o the Warehouse Menu and
seiecting Greedy, 1F you are looking at Graedy, but wre seeing
blasik punel, click on the ChipWit face 1o the loft of the leier A in
the bar at the wop of the large window,

I_ A Workshop Tour

Belore we learn how ChipWits are programmed, let's take 2
fquich ook gl the tools you will use programming vour robiols.
These woly include: panels, chips, Operators, Arguments,
truedfulse wires, and the garbage can, (You mighl want te selec
Sound On from the Cptions menu now.  The Warkshop is a
prefty quiel place compared 1o oan Environment during a
mission,,

| Panels i

ChipWits are controlled by programs written in IBOL (lcon
Based Operating Language). The programs are made up of
chips set into panels. Fach rectangle in the large window is a
chip, (Chips can have cither one or two icons in them.) The
window diself is 1 panel,

There are two types of panels: the Main Panel and Sub-Panels,
The Main Panel controls the overall flow of the program while
the seven Sub-Panels execute only when called by the Mair
Panel, You can determine which panel you are working on bry
the Main Panel/Sub-Panel ldentification at the top of the panel 1o
the right of the ChipWit name. There you see a ChipWit face
followed by the letters A through G, The lace represents the
Main Penel while the letters are the seven Sub-Panels. You ean
lell which panel is displayed in the window by which of the
letters (or the Tuce} is inversed, You choose a panel Tor display
werely by clicking is leter (or the face for the Main Panel),

e = T e —
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I o elick on any leteer when Greedy is in the Workshop, you
will see an empiy panel, Thig s hecause Greedy s programmed
only on the Main Pancl. Neotice that wl the panels are identical in
size and shape., Each has space Tor sisty chips. Inorow 1,
eolumn 1 of cach pancl is & wrallic hgkt chip. (This s whers
cich panel begins cxeculing. )

| Chips ]

The chips contain instruections o the rohael, The msloctions are
comprised of Operators (verbs) and Arguments {objects) which
wie will discuess in 4 momenl. The chips execute in a sequence
determined by the robot builder, Thas sequence is sct by the
position of the chips incelation o one another and v e and
false wires on the chips,

| Operator/Arguments

There are three other parts an the Workshop screen that voo
should look at before beginung programming. These are the
Operators Menu, the Arguments Meou, and the
Waustebasket.

The Operators Menn allows you o choose Operators for each
chip. Operaters are the cquivalent of verbs: Look, Touch,
Move, e, This menu is found directly below ils title on the
right side of the Workshop screen, Te see how this mene
wirks:

|, Click on the empy chip in the lower right band corner of
the screen. Tis borders should now be moving showing 1l 15
the active chip (the one being progeamined).

. Mow click on the icon for Look. [Uis 4 picture of an gve
and looks like this: ®

16
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AT eve s now i e top of the chip, Sclecting from the
Uperarary Monu is dooe mercly by clicking onan icon there,
[ hex I':’_‘.I_r.rrulur et is placed in the ehip that is active ¢has
moving edges], -

L yon aatice that when you seleet an Operaor, often the
E -.I.,-_I|||:1}.|:.':. Menu Alls in woliicons?  Aranments are (he oty
F ool s e et e Tafaet T, : e
:“_ the Uperators (moers about tis later). Tems in the AEFUITICNS
Menu appsar only afler an Operator 15 selected. The Arguments
] - . TR o] 1 T = :
-.:Ll.m I appearin the meno after an Operator is selecied are i
Arguments available For that Onerator ; . "
ol 1I.1Il:l|l:-.1w. I'r:u it Operator, In some cases, Operators
@ ol e an Argument, In those instances, the Arguments
amenu remans hlank, .

The Arguments Menu works in the same manner as the
Ciprarors ‘}.’_h.:nu. Select dtems merely by clicking on them
Arguments Gl in the bottom of the chips when sclec(ed,

| True/False Wires 1

Seleet a chip away [rom the corner and put both the Look
Uperalor and an Argument in it Notice that after you selecte
your Diperator, two wires appear on the sides of the chip, One
wire has the Jetter T in it and the other has the letter F in it The
fetters stancd for True and False, They look like this: .

LTS A
@
T
Wy
Bama e,

L
-

Pliese wires will control the flow of the program feom one chin
1o arce bier, LClick on one of the wires. It will reverse thecome
black on while) so it looks like this:
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Mow click on one of e wire outlines on another side of the
chip. The wire mowves to (ke side you jost chcked oo The wires
arc as imporiant g the commends (Qperators and Argznoenis],
and vou will be moving them around a lol-

[ Moving Chips |

Chips can be moved [tom one location on a panel Lo _u.:lmlh*::' I:::e
clicking and dragging (with the mouse bulion down). ":’-« Iu,r:
you release the mouse bulton, the chip will be placed at .L].n,
cursor, I you drag a chip over an existing chip, it will replace
Ihe existing chip.

[ The Wastebaskel |

The Wastehaskel is available to delete chips you wishﬂ te
remove (clear of Operatoes, Arguments, and wires]. Mernzly
click on the chip you want removed and then click on (ke

Wasichasket won.

An existing chip which you want to alter does not have to be
sent to the Waslebasker. Simply click on the chip {making it
active) and select the new Cperator and Argument for i,

| 8
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“PROGRAMMING A CHIPWIT

Mo oul tour of (he Work H|]C-|_'| i5 over, You know ghagt gl the
Wols of ChipWil programming and are ready o besin leammng
how to use them, After rerding fis section you will be able 1o
mrogram ChipWits, evaluate them, and reprogram them: 1o make
them hetier pomt scocers.

The Tun znd the challenge of the ChipWii EYEICT s
progratmning vour ChipWits 1 master elfectively the
Ervironments in which they are placed. What does "master”
mean? Essentially, mastering an Environment menns gaining the
masimum number of points there. Points are gained or Josi
depending on what the ChipWit eats and caps,  Poinis are
counted on the screen during every mission (remember secing
them runnizsg in the upper left when Greedy was in Greedvilla™,
They are the pauge by which you measure (he success of your
roshot building efforts.

[ COMMUNICATING WITH CHIPWITS ]

Civing instruciions 1o & ChipWit [programming it) 15 just like
lking g small child, I you were ta teach either s ClhipWit ar
@ child toser the table for dinner, you would give them a clear
sequence of tnstructions, Then you would watch what the child
or the robot does and give another sequence of instructions
based on this, You might begin:

Command Scquence

Look in (ke cupboard for the plates.
Bring them o the table,

Now Took for the glasses,

Look o the cupboard oo the Telt,

Eesulting Actions

The: child finds them,
Child brings them.

Child cannei find glasscs.
Child now finds glasses,

| Programming Goals

B
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Looking closely at the sbove example of programming, rolice
that it can be broken into three distine: components: Telling the
childéChipWic what to de (The Instroction Sct), telling i when o
do it or giving it the commands i the right arder {The Scquence
of Instructions), and checking the resulueg sction (o see 0 it wis
able to execute the command {Conditional Testing).

These are three basic elements of progrumming, Ter's ake a
closer Jook at each o see how they work with tie ChipWit tools:
Operators, Arguments, and wies.

[ The instruction Set: | |

Each Operator represents an action you dee commanding the
ChipWit to perform.  Operators are the same as wverbs in
imperative sentences. For an example, take the command:
[You are to] LOGK [for] PIE,

When a sentence is spoken or writlen in English, the bracketed
words are used to make the meaning of the sentence clear. In an
imperative {command) sentence, the subject, You, is often lefl
unsaid. Thus, we are used to hearing the sentence as: LOOK
[for] BIE. The preposition [for] makes listening to the
seatence casier and more comforable for people. ChipWits,
being computer robors, do not require prepositions for
communication. Thus, we can edit down the original sentence 1o
two words: LOOK PIE.

[ ChipWit (and programming) terminology, the verh LOOK is
an Operator and the noun PIE is an Arpument. The wo
combine to form an Insruction Set. They combine to make up a
cormmained.

20—

P ko e e e T T e
Chapter 1: Operating ChipWits

| Operators/Arguments |

A . e - 2 e ' . T, - 1

As you have -I1-fL.Id} seen, IBOL, the ChipWit programming
language, vees leons, or symbals, o represeat Operators and
Argumients. The symbal ;

L]

stands tor the Operator OO, The symbal
&

stamds for the Argument PLE,

The fellowing cutalogue:
L Tists cach of the ChipWit Operators,

ﬁ. tells what cach Operator commands the ChipWit 1o
o

3. shows the scony that stand for each Operator, and

4. tells what Arguments coeh Operator uses (whit
can be the object of the command).

The Oimerator LI
£

LOOK commands the ChipWit 1o look in a straight line direct’
ahead for a specific Thing, Whatever Arpument vou use w.
this Operalor is the Thing the ChipWit will look for, If the
Phing is seen, the program continues through the LOKOIE chip's
true wire 1o the chip connected o that wire, If the Thing is not
seen, the program continues through the chip's false wire to the
chip comnected to that wire,

“
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Whenever LOOK is vsed and the ChipWit sees the Thing, the
number of tiles from the ChipWit o the Thing is placed in the
Range Finder. Chapter [T gives some wleds about how to use
this [eature with the Number Stack.

The Opergtocs tor LOOK are all the Things thal might he found
in an Environmend, Thay are:

Ell-ittrl:l-ﬂ:r'ﬂtl gomb
I RRGUMENTS” i
. ‘-\--\.-\_."r._- - =
Cq:fee ' . G Tap of
., o] f'l'ﬂing

= \\ Slack
et N

- T 'II '\\_
wWall Door Floar Bouncer

The Croerar SMELL._
a4

SMELL commands 1he ChipWit to smell an entire room for a
specific Thing. Whatever Argumend you use with this Operator
i5 the Thing the ChipWit will smell for. 1F the Thing is smeflad,
the: program continues throvgh the SMELL chip's rue wire to
the chip connecied 1o that wice. 1 the Thing is pot smelled, the
program continucs through the chip's false wire to the chip
connected W that wae,

The Cperators for SMELL are all the Things that might be found
in an Environment. For a listing of these Arguments, see LOOK

abowve.

b Operator FEEL
LE o

FEEL commands the ChipWit to feel directly shead one space

[ Chapter 1: Operating ChipWits

Hlowe dile) For o specilic Thing, Whatever Argument you ese
with this Operator is the Thing the ChipWit will feel for. 11 1
Thing s felt, the program continues through ke FEE] chin'y
trig wre e the chipconeected o thar wires I the Thine is ot
telt, the progrem continues throvgh the chip'y false wine 1 he
chip eonnesicd o hal wire, :

The Chperators Tor FEEL are all te Things that sight be found in
an bnvicomment Fora lsieg of these Arpuments, see LOOIE
A, =

The Operitor PICTK UIP
|
L)

FICK UP commards the ChipWWit w reach directly ahesd ane
space (oo tile) for @ Thing. PICK UP is used o acquire disks
and ol for points and pie and coffee for fuel, IF the ChipWi
altiempts o PICK UP a bomb, it will be blown wp, If it
attempts (o PICK U a bouncer, electro-crah, or a wall, it will
sustain damage.

There are no Argumnents for the PICK UP Operawor,  The
ChipWit will try o PICK UP whatever is on the tile directly o
frone of i IF nothing is there, it will reach just the same,

The: Ciocrnmar FAT

f

ZAP commands the ChipWil to attack with its plasma bea
anything direcily ahead in the coom. ZAP will remove anyihing
excepd walls and (loos from the Environment, A ChipWit only
receives painls for ZAPping electro-crabs and bouncers. IF §1
ZAPs a bomb, it will get itsell blown up. 1f it ZAPs pic or
cotfee, U will not gain the fuel it would have had it picked it up.
If it ZAPs disks or oil, it will not gain the points those Things
are warlh il they are picked up,
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Like the PICK U Operator, the ZAP Operalor hias no
ATouments,

The Operawe MOVE

g
MOYE commands the ChipWil to move eithar forward or
Backward one tile, or to rotate 453 degrecs in either direction on
the rile it oocupies.
The Arguments for MOVE are four arrows indicating direction
andd rotanon, They lock ke this,

| ARGUMENTS |

£ & F R =3

MOVE has another Argument that tells the ChipWWie o exceule
the top move stored in the Maove Stack, (Remember, stacks are
Lists that you can have the ChipWit make as il pocs on s
mission.) The Maove Stack is discussed in Chapter 1L

The Opepstor SUB-PAMEL.

SUB-PANEL commands the program o leave the Main-Panel
and continue execution at the beginning of a specified Sub-
Panel. Since Sub-Panels can be reached only from the Main
Panel, the SUB-PANEL Operator can only be wsed on the Main
Panel.

The Arguments for SUB-PANEL are the letters A through O
They stand for the Sub-Fanc! that vou are requesliag the
DPrOEraT o go o

— Chapier I: Operating ChipWits _

e e T : S

TR R
SUR- ANEL 1% a command to the program rather than 3
behaviorial command to the ChipWic

i

2 _ e
LOOFP commands the ChipWit proaran to g back o the
bl.';_',L_nl‘.lrég (tho Stoplight] of whatever panel is exccutine and
costlanue execition fom there, L‘

Lt 3".’JP'1I1'.1:. o Arguments. Tt too, is 4 command to the progra
ritthier thar g bebavional command 1o the ChipWic )

The Operilor BOUMERAMNG

BOOUMERANG commands the ChipWii Progam o go back o
the Main Panel and continue exccution with the chip after the
Aub-Panel chip that sent the program to the Sub-Panel, Since
BOOMERANG returns the program to the Main Panel, it is only
aviilible for use on Sub-Panels. )

BOOMERANG has no Arguments, Like the LOOP ;

. A ! / enks, ind the
SUR-PANEL Operators, BOOMERANG is 2 mrnmmfj tor the
program, not the ChipWir.

The Operator JUNCTHOM

i
%

4

TUNCTION menely connects two chips with each other. 1t is
used when the lay-out of your program necessitates a link
between two chips that are one space or more apart. More than
one JUNCTION chip can be strung together 10 cross laree areas
ol & panel. =

- — 15 |—

24




— Chapter 1 Operating CChipWits

The Operatos 0 FLIP
®
)

COMN FLIP penerares & random chaoice fora branch Srom the
chip’s frue or false wires.

The Clpergilor SN
J

SIMNG commands the ChipWit to sing & note, The note it sings
15 detormined by g namber with 0 heing the Gl piech inoa scale
ancd 7 being the last, an octave higher,

The Arguments for SING are the pumbers which detennine the
pitch it sings, They are the numbees O throwegh T {as represented
by the graded beakers), the Number Siack (which caoses i1 o
sing the top number there), the Fuel Meter {which causes it o
sing the value there), the Reage Finder (which causes il to sing
the value there), and the Damage Meer (which causes it to sing
the walue thene).

The Gperator KEYPRESS
(W]

KEYPRESS checks to see if 2 specified key on the Macintosh
keybourl is being pressed at the time the chip is execating. 1T
the key is being pressed, the program sill branch throvgh the
true wire, I the key is not being pressed, the program will
branch throegh the false wire. KEYPRESS allows the
programmer o siep in and direct the flow of the progeam.
KEYPRESS is discussed in Chapler 11

The Arguments for KEYPRESS are the leders of the alphabet
and a blank square. The letters stand [or specilic keys you want
the KEYPRESS to check Tor, The blank squace will cause a true
biranch if any key 15 pressed.

—— e e = —
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Toe Operptor SAVE MOYE
s
3

SAVE MOYE commands the ChipWit o prt a soecified mowe
[he Argumentd inbe the Move Stack. This is the way the
ChipWir makes the st of moves that constitotes the Move
Sluck. Uses of the Move Sack are discussed in Chapter 11,

The Arguments for SAVE MOVE wre the foor directions] move
ZITIIWS,

The Operater COMPARE MOVE
=

=7

COMPARE MOVE commands the ChipWit to examine the move
on ke top of the Move Stack and compare it to a specified move
{the Arpument). [If the moves are the same, the program
branches through the true wire of the COMPARE MOVE chip,
I the moves are ditferent, the program branches (hrough the
false wire of the COMPARE MOVE chip,

The Arguments represent the move that you wani the ChipWit to
compare to the move at the top of the Mowve Stack. They are (he
four directional arrows and the empty square. The empty square
represents the bottom of the Move Stack, IF the Move Slack 35
conply, and you wse this Argument, the chip will branch throug?
its frue wire,

The Operator SAVE THING

SAVE THING commands the ChipWit to put a specificd Thing
inter the Thing Stack. This is the way the ChipWil makes the [is1
of Things that eonstilutes the Thing Stack, Uses of the Thing
Stuck are discussed in Chapter 11

12
B |
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The Arguments for SAVE THING are the szme Things that are
e Arpuments Tor LOCE.
The Cypwrglor CORAPARE THIMG

k=

CORMPARE THING commands the ChipWie 1o examing 1he
Thing on the tap of the Thing Stack and compare it to a specifie!
Thing. 1 the Things are the same, the program hranches
thraugh the rue wire of the COMPARE THING chip. I the
Things are different, the progrum branches through the flse
wire of the COMPARE THING chip,

The Arguments represent the THING thal vou want the ChipWyil
to compare to the Thing at the op of the Thing sk, They are
the same Things that are the Arguments for LOOX {minus the
call to the Thing Stack isell). The bottom of the Thing Stack is
represented the same way ay the bottom of the Move Stack,

The Operator SAVE NUMBER

i

SAVE NMUMBER commands the ChipWit 1o put a valus into the
Number Stack. This is the way the ChipWit makes the list of
vilues that constitutes the Number Stack. Uses of the Number
Stack are discussed n Chapler 11,

The Arguments for SAVE NUMBER are the numbers 1o be pur
into the stick, They are te numbers 0 brough T ¢as represented
by the beakers), and the values from the Fuel and Damage
Meters, and the current reading fiom the Range Finder.

The Operator COMPARE NUMBER: EOLTALT
izl

==

COMPARE NUMBER: EQUAL?Y commands the ChipWit 1o

IH
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examine the »alue om the 1op of the Number Siack and compare
i ter s specilicd value, T the values ane the seime (eqquall, e
program branches threugh the true wire of the COMPARE
MUMBER: EQUAL? chip. I the values are ditferenn, (he
progrint branches throngh the false wire of the COMPARE
NUMBER: ROUAL? chip.

The Argumenis represent the value thal von wans the ChipWil 1o
compire to the value at the top of the lumber Stack, They are
the values (hibreugh 7 (ag represented by (be beasers), the value
from the Fucl and Damage Meters, the curment reading from the
Range Finder, and the bottomn of the Number Stack (represented
b the crply squarc).

The Cpergdor COMPARE MUMBER: TESS THAMN?

=

COMPARE NUMBER: LESS THAN? commands the ChipWit
to examine the value at the top of the Mumber Stack and compare
it io a specified value, If the value in the Number Stack is jess
than the specified value, the program branches throogh the rae
wire of the COMPARE NUMBER: LESS THAN? chip, If the
value in the Number Stack is greater than or equal two the
specified value, the program branches through the false wire of
the COMPARE NUMBER: LESS THAN? chip.

The Arguments represent the value you want the ChipWit to
compare (o the value at the top of the Number stack. They are
the wilues hrough ¥ (as represented by the beakers), the value
feon the Fuel and Damage Meters, and the current reading froim
the Kange Finder, and the bottom of the Number Stack
rrepresented by the ermpty sguane),

The Operator INCREMENT
o

INCREMENT increases the value al the top of the Number
Stack by one. Numbers increase from zero to seven and then
wrap around (return) to zeco, There musl be a value in the

Mumber Stack o he IWCE EMEN Ted,
pa
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Thie Operator DECREMENT

DECREMENT decreases the value a1 the top of the Numbe:
Stack by one, Nurbers decrease from seven 1o zero and (hen
wrap around (retum) to seven, There must be a value in the
Number Stack v e DECREMENT!

The Operator POP
n
e

POP removes the item from the top of the specified stack.
The Arguments for POP arc the Number, Thing, and Move

Stacks. They represent the stack you want the item removed
fram,

| Instruction Sequence

You now koow almost everything you will need to tell a
ChipWit what to do (to make up Instrection Sets for the robal),
Mow fet's see how we determine the order of our commands:
The Sequence of Insinuction.

Lewoking at the sample set of instructions for the child, vou see
ihat il our commands were programmed on chips, they would
readd Like ihis:

I LOOE PLATES

2. BEING PLATES

3 LOOK GLASSES

4. MOVE 45 degees LEFT

5 LOOK GLASSES

Notice that the chins are programmed to perform in 2 very
specific order. ChipWid programming, like all other computer
programming, requires that the instractions be placed in 2

30
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sequence that allows the program to achieve s objectives
Programmers ofien use Flow Charts to help them lizure out the
best sequence (o7 flow) of commands, The example we have
been lnoking at is represented in a simple ow chart below:

Setting the Table

L.ook Plates H Bring Plaies 4 Look Glassas
J, |

Move 45% Laft _"’Il' Look Glasses

Each rectangle represents an Operator and an Argument (one
insiruction ser). The arrows and positions of the reclangles point
out the sequence in which the instructions are carried our. As
yiu {Ilcvr;!-:;-p your ChipWit programs, you may wanl to sketch
aut simple tlow charts Tor yourself,

The Sequence of Instruction for ChipWils is defermined by the
trues and false wires that are attached to almost every chip, The
wircs are atliched (o every chip that performs a Conditional Test
(see nexd section). Itis this Conditional Testing that determines,
1o a large degree, the actual flow of instruction in he ChipWit's
j'll'l'll'f rarn,

| Conditional Testin

Conditionsl  Testing is the thind major component of
programming ChipWils (remeember, the first two are Instruction
Sets and Flow of Instruction). Conditional Testing is the
process of checking to see what the results of an Instruclion Set
are and branching 1o a new Insiruction Set based on those
AT N

A1
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There 1s an example of Condition Testing in the Instruction Ser
that we have been using, The child ran o a problom &fler slep
number 3;

1. TOOK PLATES

2. BRING PLATES

3. LOOK GLASSES

4. MOVE 45 DEGREES LEF|
5. LOOK GLASSES

After the ehild carried out Instrucdon 3, based on the mesulls of
that Instruciion Sel, we aiked the child e chanee direction and
look again. {This was beeause the child was wnsuccessfal in
Fincling 1he glasses.)

What we were saying in mstruction 3 owas, "[H you] LK
[and Find the] GLASSES, [then] ERING  [the]
GLASSES [te the table). We provided an alternative in
case the plasses were not found. This aleernative, instruction 4,
was o MOVE 45 DEGREES LEFT, and {instruction 5)
LOOK GLASSES again,

We can set up a peneral rule for this kind of Conditional Testing,
That rule is:

IF {something is true or meets some condition you
have sef,] THEN DO fsomethingl, IF [0 is] FALSE,
THEN DO [something different].

Programmers, who hate to use more words then they absolutoly
have 1o, have a moch shorder way of expressing the same ruole;

IF (x)...THEN DO (y)..0F NOT{x)... DO{z)

A more detaled flow chart for the example we have been vsing
showing Conditional Testing, looks like this:

Chapter I: Operating ChipWiry

Start

@

Look Plales |-

o -—sn{E!.rin:; F"Iate&l
Wowve 45°
K [

Bnng Glasses 14— tr%@d—b ok Glasses
fa se

g } Mwe 45
End Left

The diamand shapred Tigure which vou see 15 the Decision Dox,
[t represents the st determining whether the condition asked for
15 true or false (whether the command in the Insraction Set was
execwled), Tt determines what the next instroction set should be.
In this case, sioce the fest of LOOK GLASSES is false, the neat
instruction is to MOVE 45 DEGREES LEFT, fullowed by
another instruction o look for the plasses, If the answer h; il
been true, the next instruction would be o bring the glasscs.

The main difference between programming a ChipWit and
1I'|'-.L|:'|J-.,tll1g a child ko set the table is that when you Program, yon
must gnlicipalg the problems and sitmations your rabot will Tace.
When working with a child, you can jump in at any time and
five new instructions. With e ChipWit, the Debug Panel lets
you see where vour instroctions nead g0 be modilicd. To make
the necessary |:I1.meu1 bBowaver, you must take the ChipWit out
af the Environment and into the Warkshop for reprogramming,
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Flow L'|I;I]'[!-i‘, Like the pme above, will help ¥ou plan your
program’s Sequence of Instrucrions based an Conditional
Festing.

Muost of the: chips which have an active OperatorfArpumen
combination provide Mor sore sor of wsling o determine
whether specified conditions are heing met, Only chips that
contain nstruction Sets with Conditlomal Testing kave true and
false wires. Notice how a MOVE FORWARTY dass net have
Irue and [alse wires since the ChipWit will do exactly @5 vou el
1t {even if il moves into g bomb and blows op. X

~__ SAVING A CHIPWIT |

i

When you have been working on & ChipWit in the Warkshop,
YO M 13T SAVE JT FITHER I EFORE PUTTING
ANOTIIER CHIPWIT INTO THE WORESHOP OR AN
ENVIRONMENT OR TURNING TIIE COMPUTER 6FF,
Do this by sclecting Save ChipVWit from the Workshop menu,
A dialogue box that looks Like 1hiy will A e,

F
Hiirehvusa  dfirkshap Evhiarinienis  Opiluns

-ﬂ?.r.rﬂu_ b
Name Llhis Chipllit:
[Greedy ]

1 works bost o {hese snvlronmenls:
[ Greeduoin [0 Memnor [apes
O chiponit Coves [ Nclapus Garden

[l noom Hooms (| EIS1ery Molrla
O Pecce PFathe [0 Feumiown

=)

FeFSwry=ran
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Type the name vou want to giee yvour ChipWit in the rectimale,
Click in jbe o Tor exch Environment for which vou designed
the ChipWic specificallv. (A second click in o box remowves an
assiorment made by mistake When vow are finished, elick oo
O amed your ChipWic wll e soved 1o disk.

I o load tnanother ChipWitcether wooan Envirocment or the
Woorksluopd, quit ChipWhis, or wm the connpuder ol withor
saving changes mace to the ooe currently in aetion. the changes
will b last

ACLOSE LOOK AT GREEDY |

(]
7]

AL this point. vou are probably Tred up and ready o butld the
Chip™Wic that ate New York! 17 vou want to try just that, skip the
next seclion and po straight o the secuon litded SOME FINAL
DETAILS, Here vou will find an explanation of several tools
that wall make your time in the Workshop easier and a precise
catalogue of what your ChipWits can  expect in each
Emvaronmend. Whal follows next is a chip by chip look at a
simple ChipWit: Greedy., Unless you are an experienced
progratmmer, i you skip this part now, you will wani 1o return
to it later after you have had a try st programming,

| Greedy: Life and Times

Cireedy, a simple one panel ChipWit who was borm and raised in
Minncapolis, was destined by late (actually, by a ChipWit
builder) to spend his days in Greedville, Although you can
place Greedy in any of the Environments, as we will see, he
functions efficiently cnly in lus adopted hometown, Greedville.

A priotout of Greedy's Main Panel is shown below so that, in
the event you are reading this in the bathiub or an airplane, you
will be able (o see whal we are refeming to. Greedy's panel has
been assizned number and letter coordinates so we can discuss
specific chips (ke Al the stoplizght) casily.
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Greedy beging its exploration of Greedville by feeling for the
floor (chiplil), AT it doesn't feel the floor, :ir.-l:rral.ncl:-l{*gﬁ If?l;[t:‘:;
lalsc wire on chip B1 and fecls for a door {chip B2y If it does
net feef a door, it branches through the false wire on B2 and
ﬂ::-.].s for a will {(chipB3). This sequence has determined thar
there is somelhing in front of the robor {or else it would have felt
1 _J']m:-r}l and that something 15 net a fixed part of the
Euwmnmcnll (4 door or a wall). By the process of elimination

the robot builder has established that there is either ofl ]:;Eel
collee, or a disk in front of the ChipWit, {Crecdville dl:ﬂ_:'-i nui
I|=n.f::_bcl[mr:lE}rq-tra115:, hmphs. or houncess. ) Any of these four
m??}p:r:mtc:rgh are desirable and attainable through the PICK

But Greeds is not the most cfficient ChipWit in the Warehouse
Rather than Just grabbing, it pocs througl 4 SCNSLn Touling for
coffe, pie, oil, and disk just as it did for floor, door and wali
earlier. It wants to know what it is micking up! 1 a conditional

in
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lest for one of these Things is positive (chips ©3, €, C5, and
£200, the program branches through a tree wice eicher o the
PICK UF chip (D3) or tooa JUNCTION chip (D4, D&, or TS
whiclt connects o the PICK UP chip. From the PICK U chip
the program brinches oo LOOP chip (E3Y and retams o e
stoplight.

Motice that there is a LOOP chip attached fothe Talse wire of the
FECL FOR 115K chip (261, There wonld b no instence in
Greedwille where this chip could be reached, Bul if Greedy
were in Doom Baooms, 11 could be feeling an elecwo-crib, Thus.
it would branch through the false wires of the complete wdently
Thing routing (chips B, B2, B3, C3, 4, CF, and C61 without
suceossiully finding a true wire.

We hove now seen how Greedy reacts when ic Finds itself 1o
front of 4 pood Thicg, Let's now see what it does when it finds
isell in front of 4 wall, door, or an empty Ooor tile. We will see
that the pregrammer of Greedy has taken a casual mtinede wwsand
controlling the robots movemsenl,

[F Greedy seoses a wall {(chip B3), @ rotates 45 degrees and
LOOPS back to the stoplight. Regardiess of whether it senses
the floor or a deor {via chips B1 or B2), Greedy poes o the
same movement sequence.  (This is mandated by the
JUNCTION chips C1 and C2 which funnel true wire responses
Tromo aither BB or B2 to chip T31.)

This response consials of moving forward ong tile (chip D).
Mow Greedy has moved to a new space. To make sure i isn'l
abowd Lo slam inlo g wall, Greedy then leoks Tor wall, 1 it has
moved in froot of 2 wall, the robot rups the routine in chips F1,
G1 HI, 11 HL. and T2, This roubine uses & COIN FLIP
Operator to generate a random rotation movement. CGreedy then
loops and bepins the panel agan,

If Greedy does not see a wall, chip E1 branches to E2 and the
eohot Tooks for a door. IF a door is seen, Creedy uses a COIN
FLIP Operator to determine i€ it will beop to the beginning of the
panel or run the rooime wsed when 2 wall is sensed. Notondy 15
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the decision made randomly, bul one of the choices of the
rundom decision is a routing that s based on a random gecision
(chip HIL .

| -An Analysis of Greedy |

Creedy was programmed an the assumption that there were
plenty of good Things to acquize in the Environment 1 would he
aperating in. This means its programmer did not concern
Bimsell with carefully controlling the movement of the ChipWin

Greedy IlL:u]s for Things o acquire, and, if ey arc I1h-:.-u\ 'L
REVET MUsSes acquiring them. 1f it doesn't feel them, it moves
randomly (usually under the contral of COIN FLIP Olperators:
chips F2 and 1. o

Chapter 12 Operating CliipWits

T
As it stands now, Cireedy is @ good point producing ChipWir,
Cun vou miake @1 beter and mare elegant hesides? The nexl
section tells vou a few more ChipWit details voo'll need o
pnderstand (ke differen) Eoviconments and it alse shows sone
Workshop time savers.

There are foer ChipWity in the Appendiz in the back of the
manual, Meo COW another ChipWic, 5 on disk, Stdy these
exampies as we have done with Greedy,  They all need
irmprovement!

SOME FINAL DETAILS |~

Sl T 54 )

| Improving Greedy

Assuming we are custom building Greedy tor Greedville, we
can edil out the routing it runs when it has determined there Js 2
Lhing in front of it, Chips C3, C4, C5, C6, D3, 14, D3, and
D6 can he replaced by a PICK UP Operator in chip location C3.

Greedy's movement is a problem, Can vou see how chips El
and B2 cause the robot problems? Could the use of the Ranpe
Finder in conjunction wilh these chips to improve Greedy ! (See
Chapter IT for suggestions on Runger Finder R :

Greedy moves in and oul of rooms based on COIN LIPS
ritber than whether the rooms have anything it may want. Sec i
you can develop a routine for Greedy to (A} realive when i is
moving oul of a room and (B.) smell the room it is leaving for
disks. {Disks are worth the most points of all Thines in
Greedville as you will see when you read SOME FINAL
DETAILE.} If there are disks remaining. have the robot lurn
around and find them. :

This section has two parts. The Tirst part shows you some
stundard Macintosh editiog features that ChipWits takes
advantage of in the Workshop, These let you Cut, Copy, and
Yaste wour work, The second section tells yon abour each of the
eight ChipWit Environments: what your ChipWits should be
prepared o find there, and how much exch Thing is worth, [t
alse pives you specifics on ChipWil fuel, damage, and encrgy
slatistics.

|  Cut, Copy, Paste

There are three standard Macintosh functions and one special
funceion that will belp yon manipolate entire panels in the
Waorkshop. The Cut, Copy, and Paste functions (menu choices
3.4, und 5 work exactly like all Macintosh Cut, Copy, amd
Pasie functions,

Selecting Cut will clear the panel on the screen and put that panel
in memory. Simply select anotber panel by clicking on another
letter (or the Main Paoel identificr). When that panel comes on
screen, select Paste and the panel you Cut will be eransferred o
the new panel. You can load in another ChipWit from the
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Winehouse and paste the panel into that ChipWit as well, A Cut
ranel will remain in memory until another panel is either Cut or
Copicd. It may be Pasted in different locetions as many lines as
desiresl

Copy functions the same way as Cut does, exzept that the panel
you Copy remaing in place while also heing copied into
memory. This allows you to take an especially poad panel vou
hve developed for one ChipWit and place it in another a5 well,
You vse the Pusie selection to put the new pancl whers you
desize Just as you used it for Cut. A Copied panel wall remain in
memory until another panel is either Cut or Copied. It may be
Pasted in different locetions as many limes as desired,

NOTE: Panels that are Cut replace previously Cut or Copied
panels in memory and pancls that are Copied replace previously
Cut or Copied pancls in memary,  Tlere is only one pancl in
MGy at d time, be it Cot or Copied.

E Clear Panel

The sixth selection on the Workshop menn is Clear Panel.
This docs exactly that 10 the panel that is on screen at the
momicnt,  The panel is not saved into memory. 1t is gonc
torever, Clear Panel is a useful tool. So is a band-saw. De
carelul.

i -sﬁ_'hﬁEnvirnnmEnts

There are eight ChipWits environments, All of them have pie
and coffee for the ChipWit to refuel with {no points are gained
when these two foods are acquired). Each Environment has a
different layout, number of rooms, population of Things, and &
different set of point assignments for those Things. Here are the
eletails,

40
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Geagraphy and Chararteristics, Four confusingly comectedl

rocms [lled randomly with only good Things. “There are no

dangers heee for o ChipWic except renning inta and trying to
angers b

pick up walls.

Frebuchiamiy and theie poine values: Disks are waorth 100 peins
and ail b worth 50 poincs.

Clveles atfovied ChipWin npen entryz G0

ChipWip Coves.

CTeagraphy and Characteristcs: Eight commected rooms LI}EI
spell oul a word dear o every ChipWic's heart {]'l..-T;uan’.".n:.:.l ok
The Caves are filled with dangerous eleciro-crabs which drain
ChipWits' fuel. The erabs offer additional point eppodunitics
for the robols, however.

Telechitanes and their point valnes;, Drisks gre worth 100 points,
o1l is worth 50 points, and electro-craby are warth 30 points.

Cyctes allored ChipWit upan enteys 10,000

Cleopraphy and Characrerisees: Tow could there be any ofber
: 3 H - T s .
nmber of toomys but thiresn o Doom Rooms? The Rooms are

filled with electro-crabs and bouncers-- more oppartunitites for
poits, But beware! Crabs drain fuel, and bouncers, when you

run into them, inflict damage. There are no good Things {disk
and ail) in the Rooms!

Inhabitanes and their poine values: Electro-crabs are worlh L0
points and bouncers are worth 250 ponts,

Cvcley allored CllpWir wpon ensees LRGN
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Pepce Paths,

Ceopraphy and Chavacterivics;  Peace Daths offers the ChipWit
slrateiis) a novel challenge. Your sobot will be condrome? by
electro-crabs, but you most wach it o avoid them muher than
Zapping them, You lose points by atacking your cocmics!
Fornd opportunities are disks and oil. The fifte-four rooms gre
not densely populated so you  micht consider some sersine
roudines to mike sure vour robol doesn' Laarcy o Lo in Forem
Gields. )

{nhabitanes and their poing valees: Disky are worth 150 points,
o1l 15 worth 20 points, and eleciro-crabs cost vour ChipWit 30
[OlLs.

Chocdes cllarred ChinWit wpon ennee: 10,000

Iemory Lianes

Geagraphy and Characreristics: The ten room mare containg o
regenerating disk at either end. Traveling beck and forh allows
you to garner this prize muliiple times {the disk regenerates
while you are at the other end of the mave). Along the way me
both electro-crabs and bouncers @ well as oil,

Teluabivanss and their proce values: [DHsks are waoeth 2500, ol 1y
worth 3 elecirp-crabs are worth 30, and bouncers are waorlh
&l

Cwcles allovred CRipWir wpon enrey: 200000

Oclopus Carden

Geopraphy and Characieristics:  Eight hallwavs and fourty-four
rooms branch off of a central location, At the end of cach
hallway is a high point value Thing. Why would the Move
Stack be helpful here?

412
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Fnfiabiraney and i poing valnes: Disks are worth 250 poants,

1 il 7
clectro-crabs are wortl 10 points, and bouncess are worlh 20
painis,

Cveles affoned ChipWie pon ey 20000

Belystery M

Gengraphy and Charaeserivies: The Mutrix consists of one
Fundred rocns, all will identically Iocated doors, Dhscover the
secret of the high-point pathway by having your ChipWir rewl
the sipnposts, (Signposts? What signposts!” [ didn't know 2
ChipWit conld read!y

Thiabizans and their poirs values; Thisks are worth 250 jroanis.
oil s worth 150 points, elestro-crabs are wortly 20 points, and
bouncers are worth 41 points.

Cyrles atfotted ChipWit upon entey: 30,000

Boomilosyn.

Ciengraphy and Characterisiics: The nine rooms in Boomtow
are the most danzerous rooms 4 ChipWit will ever face. They
are filled with bombs that blow ChipWits up if the rebols so
much as soecze on hem. You'll see a partern o the way the
hombs are Jayved out-- and you better wach your ChipWiis o soe
it a5 well or clse they'll never go far in Boomilown {gxcepl
slraight up in the air)

Fkabritants and thelr point values: Thsks are worlh 250 points
and electro-crabs are worth 40 points.

Cyeles alloted ChipWit upan enery: 12,000
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_Some Vital Stalistics |

We have talked rather vaguely aboul fuel CONSEMPEion, cvele
consumption, anel damage. In generzl, of COMISE, ¥ou wanl
your ChipWit to stay away from the fuel draining electro-crabs
and the damaging walls and bouncers, Here are specific
nzrnhers to indicate the exael nature of these dargers,

Fuel

A ChipWit begins each mission with 7,000 units of fuel, When
thoeits pie or calfee it gaing 1,200 units of fuel, When it is
attacked by an electro-crab, it Tooses 200 units of fuel, The
amount of fuel consumed by each Operalor is the third colume in
the chart below,

Cycles

ChipWits begin cach mission with a set number of eycles. This
number is determined by the Environment. Cycles are expended
for cach Operator exceuted, The amount cxpended for each
Crperator s the secomd column in the chart below.

-

Clperalor
Loop
Sub-Pane]
Boomerang
Junciion
Mowre

Pick up
Lap

aing

Fepl

Look

L]
%]

M-l:--.'qn-.qf_r.x..r.:..—-.-.....}j_i'
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Coin Flip

ey press

Cempere Momer Equal?
Crompare Mumber; Less Than?
Connpare Mhing: Equal?
Compare Moo Eoual?
Save Numbor

Suve Thing

sSave Move

Fop

[emement

[ecetent

— it e P Ted o Bd o) e Bn
e i T S e A

Damage |

A ChipWit beging each massion in perfect bealth, Damage 10 4
ChipWit is not repairable. 1,400 Units of damage kills 2
ChipWit, Attempting to Pick up a wall inflicts 50 wnits of
damapge. Attempting to Pick Up an electro-crab or bouncer
inflicts 150 wnits of damage. Bumping into an electro-crab or a
bouncer inflicts 10 enits of damage. Bumping mto a1l other
abjects inflicts 50 units of damage. Detonating a bomb inflicts
b A0 units of damage.
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OBJECTIVES T

[n Chapter Tyou learned how 1o eperate vour ChipWiis svstem.
You Ji:l.lil:l teavned the elementy of beginning programmiog with
the Workshop,  After completing tis section vou will be able
L'k

Lo Wkethe Kespress for westing program reutines within
A envisonmmen,

2. Use stacks 1o impiove the elficiency of vour ChipWit
PTOETGIE.

L Inergase the speed and elGeioncy of wor ChipWit
1'|.|-.le :r":'ur J':'rl.'.IEI'ﬂ.][Ir."Ii['ll_‘.

i

7 THEKEYPRESS

The Keypress Operator is represented by an icon of 2 enfnputer
key with no letter on it
&

The Arguments for Kevpress are the leters of the alphabet and a
blank key.

When a chip with a Keypress executes, il instructs the program
1o check if a specified key (the lefter you have choosen Tor the
Argument) on the Macintosh keyboard is heing pressed. [F the
key 15 being pressed at the time the chip exceules, the program
branches cut the Keypress chips true wire, 17 the chip is not
being pressed, the program branches ot the chip's false wire,
The blank key represents u wild card cheice, 1T any key s
pressed, the blank key Argument will cause the chip to branch
through its true wire.

By sclecting Keypress and a letier from the Arguments Menu,
you mstall a manvally controlled command in your ChipWis,
The Keypress Operator gives your ChipWil the benefit of vour
berman imlelligenece,

—— 4 -
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Uses

b Chapior [Lowe broke ChepWi progmsmming inta three parls:
[rstraetion Beds, Sequence of Insiruction, and Conditional
Festing. Tobelp vou master robot building, the Kevpoess can
Derpserd Doosepaniie e challenoes of constructing lostruction
Scls rrom those of determiting the larger Sequences ol
Tostrucinm,

For example, oneg of the chullenges o ChipWit Gaces in oany
Cuvironment 15 knowing when it s Uime o leave a room and
then Ninding @ doore and exiting. Yoo can subslinte the rootine
in which the ChipWit determines whether it shoald leave (e
roo with a Bevpress Hoked fooa roaling (o fnd a door and exit.
Ay oyoun gre watching this ChipWi on a mission, make fhe
Gecisiom voursedl ahoal when e robor shoold [eawe the room .
Activate the Keypress and send voor ChapWit 1o the exit roudine,

This allows you to perfeoct the extt routine,  Once this s
aceomplished, go back and credte @ routine for determining
when il is time o lesve @ room. Put this io the program
replacing the Keypress vou used belore to contral the cxit
ducision,

In general, the Kewpress allows vou 1o focos on perfecting
[ngiruction Sels while you control the overall flow of the
program manually,  After all routioes o perform specilic
Funcrticons have been worked oot (clearing a roem of dangerous
Things, clearing a room of good Thines, linding docrs, eic.},
the Keypresses wsed to call them can be substituted by new
routines that determune when il s appeopeisle o aclivale cach
speecific function, By removing the Keypress commands and
substituting sensing routines, you will remove your guiding
Band and let the ChipWicibink forise]D

Eich reuting that you contrel with the Keypress can casily ba
construgted i a Sub-Fanel, Place vour Keypress chips on (the
Mlain Panel and eonneet the taee wares o Sub-Pancl chips.
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When wou ame ready o replace the Keypress with an internally
draven rautine, put that routine on a Sub-Panel and replace the
Kevprass chipowitk a call to that Sub-Pranel,

You now can practice making the ChipWit pecform 1asks, and
you can add manual cootrols in case vour ChipWit is not sure
when to perform thend

[ A Special Application” |

Appendin Ain the back of this manual kas a few ChipWits for
study (znd improvement). ChipWit #1 is called Keybaby. [tis
a comnpletely Keypress controlled Chip®is By using the 1-J-K
triingle of keys on the keyhoard, you cor control Keybaby's
moventent, Pressing 7 canses o Zap and P canses a Pick Up.

Feybaby works cffectively because the program is so small thal
you never have o be concerned about being far away (in the
program} from the Keypress you need. In larger programs with
Sub-Pancls, repeating Keypresses and the routines they call may
be nacessary.

keybaby was designed for two reasons. He is a great taol for
the savvy ClipWit builder to wse o cxplore ChipWit
Eovironments. Such exploralions yield information about the
Environments that is belplul in building true, internally diiven
ChipWits. Keybaby is also great for acquainting younger
peaple with the ChipWis system. )

MEMORY STACKS

Memory Stacks were discussed briefly in Chapter 1 in the
section on Operators and their Arguments. Stacks are storage
argas 1 which you can have the ChipWits keep lists of:

L. Moves the ChipWit makes,
2. Things your ChipWit cncounters.
3. Mumbers (from a variely of sources).

e
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fezis are sowed i the memory stcks ona frst 3dast ool hasiy,
s means thit the Jast dem (move, nummber, or Thing) that vou
aeloodd i ClapWil fo remember will be 21 the top of 1he stack,
When you ask the ChipWil to save another dtem. that fem
beccrmes the top item on the stack and the former op item moves
o the second slol

The Memory Panel shows the mop three Dems In each of the
stachs, The e at the wepoas fiest in the stack, the ilcm arn the
Bodtonn @5 thard, The stacks, Trom left to vight, are the Mowve
ek, the Thing Stack, and the Nomber Sk,

Memort
The Stacks Skl log -
Move — |22 a
THING —— Lt ] 123

Mumber - _ |

The ChipWil has aceess o only the top item of the stack ae any
cne time, When you use the Operator COMPARE MOVE, Tor
exdmple, you are commanding the ChipWit to compare the
Argument of the COMPARE MOVE chip (il will he a directiona!
arrove’ kevl owith the move ad the top of the Move stack.
Likewise, il you use the COMPARE NUMBER: EQUIALT
Clperator, you are comamanding (he ChipWit {0 compare the
Arpurment of that chip (it will be 2 nember of a valoe derive:d
Irom goe of e matersy with the number gt the top of the
Humber stack.

For the ChipWit to use lems other than the w one i a stack, it
musl use the POP Operator o remove the top item from the
stack, {The Argument that goes with the POP Operator 1edls the
robot which stack 1o emove the top ilem from.) Aler POFPpine
the ek, the tem kil was io e second slal hecomes the Dirst
item., All other dems move up one space as well,

48
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Stacks can keep lists up 1o 236 Gems long, The 2571k dtem
pushics out the item that was put in 1he soack firs,

|i 'Sau_'ing_ to Stacks

By wsiag the three SAVE 1o 5TACK Operators, you command
e ChipWin to adg dtems o the thres stucks, Below i 4 chprl
which shows the NUMBER, MOVE. and TIHING Stack
Registers and the Arguments that go with each Stack. The
Arpuments represent the items that can be saved to thal stack,

Memory

G| & ||
£ & 2% 1" ooo e
= = W

St e 0O
A F =0

Stack Functions

What can the ChipWit (and you, the ChipWit programemer) do
with the information that has been stored inoa hist in the stacks ™
Where does the ChipWit et the information that is saved into
the stacks? How do you use the information 1o build a better
ChapWit once it is there? Reqd on'

Sk

|
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[ The Thing Stack |

The ChiphWit can commpare the top nem in the Thing Stack to any
one of the ten ChipWil Thirgs (ple, coflee, ol, disks, elecirn.
erihs, bouncers, bomby, wails, doors, and floors) as well gy 1o

an ey souare, (TR emply square represents the botiom of

he stack. 0 you choose COMPARE THING and select the
emply Square Argument, vou e asking the ChipWit o tesi 1o
see il the stack 35 empry,) 0 the Argument of the COMPARE
TIHIMNGG chip and the Thing at the top of the Thing Stack are the
same, the program branches frone the (rue wire. If they are
different, (he program branches from the Lulse,

The Move Stack

The Move stack functions in exactly the same way as the Thing
stack, 0 the lop move in the Move Stack is the same 23 the
Argument of the COMPARE MOVE chip, then the program
brunches Trom the chip's tue wire, IF they are different, it
branches from the false wire, Again, the empty square
Arpument for COMPARE MOVE represents the bottom of the
Mowe Stack. [If the stack is empty. the bottom of the stack will
mitch the emply seuare,

| The Number Stack |

The Mumber Stack has two compere Operatars; COMPARR
NUMBER; EQUALY and COMPARE NUMBER: LESS
THAMN? The former (COMPARE NUMBER: BOUALT) works
the same way as lhe compare Operators for the Move and the
Thing Stack. If the match between the Argument and the value
at the top of the Number Stack is identical, the branching is true.
If the oumber in the top of the Number Stack is not the same,
branching is false,
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COMPARE NUMBLEE: LESS THAN? #lso comparcs the Lo

number in the Mumber Stack to the chip's Aroument, I the

nuenber in the stack is less than the Arcument. the branch is true.
i us anose than or eguaal o the Argument. the branck 15 Glge.

Boih Operators wlilize the empry sguare Argument o chack 5 the
Slack i emply.

The Stacks in Use

W now know what the stacks are capahle of Soing, Below are
hints for each stack that will show vou fwa things:

L. Where you can instruct vour ChipWit 1o get items fio
15 slicks,
2. Some uses you cin make of the stacks capahilitics.

The Thing Stack

Therg are several methods you can use o consiruct lists in the
Thing Stack. You can have the ChipWit push into the stack
anything it smells, sees, or feels. Using the SMELL Operator,
thiz will give you an inventory of all Things in any room. Wilh
such an inventory, yoo can insdgre that the ChipWil does nod
leave any reom wnbil it has acguired all the high poiot itcms
fusually diskst available in the room.

Using the Environments descriplion at the cnd of the first
chapter as a guide, have Ibe ChipWii pash all possible Things
for that Environment into the stack. Program this routine on the
MWam Pancl. Follow it with a routine telling the ChipWit o
SMELL for the item at the top of the Thing Stack. 1f the maich
15 positive (the item ag the top of the Thing Stack is SMELLed in
the room), jump to a scarch and acquire Sub-Panel. If the
Conditional Test is negative, Pop the tlem and SMELL for the
now Lop ilerm,

T o
)
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Acvariation on the method above can be used with the LOOK
Crperater. IE the LOO Operator oo the Main Pune deteets a
Thing, push thit Thing iote the Thing Stack and jump (o an
acquire Sub-Fancl. There, LOGK for the Thing at the wop of the
Thing Stack. Move in o straight ling unnl acguisition is
pemsible, I0 e Thing s one thal yeu want o ZAP, no ChipWi
matian is required anall,

AlL stacks can be used as codes, This 1s a fairly sophisticated
bl effective way of using them. Selest an Areument that is no
present in the Enviconment or a Thing-- such as FLOOR-- that
vou will not be storing in the Thiog Stack, This Argument will
hive @ special meaning when fonnd @t the top of the Thing
Stack.

Aosub-Panel ckip en the Main Panel that is accessed by two
separate chips can use the coded Thing o determine which chip
led to the Sub-Panel. Once you have jumped to the Sub-Panel,
check o see il that Argument is al the wp of the stack. Based om
the presence or absence of the coded Thing, you can sub-divide
the Sub-Panel, The true wire of the COMPARE THING chip
can lead to s routing that addresses one potential situation, The
false wire on the COMPARE THING chip (figzgers a routine
cormpletely scparate in purpose. The illustration below clarities.

e
&
¥ SuUb=nunpl A
i
LJﬁ A =12 =" if false
Routine for ¥
Hain Panel J}
I true
Eoutine for ¥
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Chapter I Advanced Programining

| TheMove Stack |

—

The Move Stack s especially kelpful in bringing your ChipWit
duck Trom long mips waay fon the center of 4o Envizoomenl or
i Enviroomeants where fravel back and Torth in a patlern s
required.  (This is particutarily tue in the czse of several
Ervironments, Con vosc lell wlach ones?y As g ChipWic makes
movey, push the apposilc move e the Move Stock. When the
[ine coimes o retrace seeps, simply select the Move Stack
Arpument for the Mose Operator. Femember to Popr off esch
FLOVE 45 vou use it

“hipW: in Appendix A owses the Move Stack jhis wary,
ChipW:t 4 in Appendiz A uwses the Move Stack o y
Cetobuster, although Lairly complex, is worth stedy to soe how
this is done.

The Move Stack, like the Thing Stack, can be used as a code (o
pass information o Sob-Fanels, This will gllow yon to use the
Sub-Fanels Tor mone than anc application.

The Number Stack

The Mumber Stack is perhaps the most wseful of the three
Memory Stacks. Itcan be g great aid in conscrving fuel units
and cycies, a5 well as moniloring the health and well being of a
Chipwit.

I the ChipWit detects a Thing through a LOOK Operator, (he
renrher of floor tiles feom the robot fo the Argument sre
registered in the Range Finder. Use the SAVE NUMBER
Operator and the RANGE FINDER Argument too store the
distance in the Number Stack. MNow have the ChipWit
COMPARE MUMBER: EQUAL with the Argument one, True?
Girab the Thing! Falsc, move forward one tile 2nd loop back
fusing JUNCTIOM chips)y to the look command and repeat
Lising the Number Stack in this siteation-- as opposed o mercly
reaching and moving until the Thing was acguired-- allows you
to preoeram your ChipWit to operane efficiendy,

o
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The Munmber Stack can be used 10 keep watch on the ChipWils
bealth, The Damape Meter and the Frel Meter produce values
thar can be pushed ol the Mumber Stack. 1f you wanted o
Build i ChipWir that ate only when it was hengry, yon could
oo enger by compering the value from the Fuel Meler
with o onterion yoo set (hased, perbaps, on the availahility of
Cowd e the spesitic Environment), When the meter ceached a
levisl pou determine, send your ChipWin off o an acguire Tood
Sih-Panels b the mean time, Tet the robet concentrate on poin
proclucing aeoquisitions.

[re the sarme way s yon use the Nomber Stack 1o monitor
ChipWit hunger, vou cam use it to monitor ChipWit damage.
The Damages Meter, like the Fuel Meter, produces a valoe, This
value can be pushed into the Number Stack and compared with
criteriz you sct 1 the ChipWit reaches the point where it must
b careful not to sustain Turther damage, send it off to 8 Sub-
Fanel where & less aggressive movement and acquire rowline will
conserve 1y heallb.

FINALWORDS .

e
|G

In this decusmentation, we have tied to supply you with all the
information you will need to enjoy ChipWits. The altimate
vibue of the program will be determined by the learning that
aoecurs after you have read and onderstood the documentation,
We hope we have teased your interest enough for you 1o go on
and discover many clever wiays 10 use stacks, Sub-panels,
K evpresseys and all the rest

To help you along, we have included a Rogues' Gallery
rAppendiz A). This cotaing four ChipWits, Each peeds
improvement. General suggestions are offered, but the analysis
of the changes needed and the implimentation is vp to you,
Alter you have cleancd up the scoundrels, yau'll he more than
ready to build your own robots from scratch.  Mavbe you
already are!




Appendix A: The Rogues’ Gallery

Feyhabiv:  Kevbaby, the darting of ChipWio builder Eric
Mladsen, 1% a graat ool o wse exploring Environments. It alzo
allows very young children wo play wah ChipWits, Since the
ultimite goal of gll Keypresses 5 1o be repliced by internally
driven ChipWit [nstoction Scts, sec whar wou can train
Fevbibee 1o do Tor hinse!f
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Carusoid. Carusoid, built by Leaheim Notsnboj, 1% anothes
ChipWil that will gel young peoples interesied in robot
programming. Ty having a heginner inproving the simger bl
by bit, Can you make him sing only in certain occasions (like
bifore his dinner]? Remember, you can cul the song panel and
place it on a Sub-Pancl, There it can be used on special
cocasions, Perhaps von could teach him another song. Muaybe
just kecping him from destroving himsell would be 3 pood place
ter starl, Dasically, Carosoid is just for fun,
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N Y T T N S
Eoave. Kaye adarn gocd bread {point) winner, was huilt by
Richard Phineul, Kaye is an aparessive ChipWit who runs in
wihere she has conguered, Perhups she is a bil reckless, Wanch
her perform, Can vou see situations where she shoeuld be more
cautieons?  Study the vse of the Number Stack bere. Preiy
pocss, ekt
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Appendix A: The Rogues' Gallery

Chctobuster, Octobuser was awarded the coveted srand priee i
the Prix de Minneapolis in 1984, Uhe homble aonthor, none
cither then 0F Sharp, Esquice, mexlestly points aut that the ase of
the Mowve Stack in Octobuseer is " Lowell, the fineso example of
ClupWit prosrvauning that you've every Lkely (o see, Sankls,
[ mean realiv Hmm, Do oyou thing Coiohosier looks o his
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felossary

GLOSSATY
Araiment - The aliest ol an Cperator
Boomerang - The Clperater Gan metrocts e posgrant o etusn

(e o Sob-pane] o the Main pane’

Chip - The continer of ag individual Insizicion Set (Operator
anel Argurmienty Chips goe set in paneds and conneced wooeach
clher by true and false wires,

Chiphics - The robos you progrant,

o Flip - A Opeatoe thal performs a random choice beiwern
& Truz ora Fase branch,

Compare (Thing, Move, or Number) - An Operator which
checks & Stack o determine iF @ condivion [Things, kMoves,
Mumbers) is present &i the top of the stack,

Comnditional Testing - Checking to see iF 4 specified thing is
preseat in an Environment or & stack.  Depending om the
presence of 1he thing, e ChipWi progrom branches through
the esting chip's true or Gulse wire,

Debig - Ar on-sereen display pmvidinﬂ information allowing
the user 1o trace a rJl]]"'-"'rrJl program's exccution for the purpose
of determining how well it i5 operating,

Decrement - An Operdor that decreases the wop value in the
Mumber stack by one.

Drefanlt - A preset condition changeshle by the wser,

Epvironments - The rooms in which ChipWits carry out
(LS TRH S




Crlossary

|'_'|!'|.w Chary - A graphic formal waed by programmers oo plen

their programs,

Flow of Control - The Sequence of Instuctions with in g
program. The order inowhich the instractons are given fo the
rohaor,

IBOL (leer Based Operting Langange] - The proture delined
sel of cormmands whach 2lls the ChipWil what o e,

Icom - A stylized picure which ropresents &n lnstruction, action,
Thing, or menery stack,

Incremenl - Anonslouciaen oincrease 3 value in the nuember
Stack by one,

Instruction Ser - The combination of an Operator &nd an
Arpument which gives @ command to a2 ChipWil, In some
cases, an Ooerator alone (sech as PICE UP) can make a
conplele Inslruciion Sel.

Jinglion - A chip that has no other function than oo connect 1w
other chips,

Keypreds - Operator which checks whelber a specific key hay
lreen pressed and branches True or False hased on this.

Lowsp - “The return-to-beginning instraction in a Panel.

ddain pancl - The pancl on which the primary Flow of Contral is
progcammed, The Main panel calls the Sub-panels oo acecule,

Menn Bar - The strip across the wp of the screen displaying the
puli-down menus available o the wser,
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Clossary

Mission Assignments - The objectives 1o be achieved witkin the
ditterent Peviconment by the ChipWWie Assignment vary hased
on e challenges of the Envirooment.

Cywerator - The seiicr command e

ling the ChipWicwhat iz (s o

Chpticens - A onilory mene fownd on the M Mo

aste - Ao ediimg command allowing the wser o ansfer a
previously Cut or Copied Panel to g new location within a
ChipWar o toa new ChipWit

Pop - Bemoves an e oo iem o a Stack,

Begistors - On soreen displays that show the top three items in
coci ol the tree slacks

Juve (Move, Bumber, ar Thingl - An Operzlor which places
(saves or pushes) o move, Thing, or nomber into a stack,

atiacks - Three different memory storape arcas cach holding wp
o 2560 Things, nuwmhers, or moves,

Stads Panel - A display showing the number of missions run by
the current ChipWit in the current Environment, the average
score for those missions, and the highest score from those
s sons

auh-pare] - A pancl whick is called from the Main pancl. Sul-
pacels wre deotified by the leders o chrough G oand can be
repeitedly vsed in the progrant.

Things - (Mjects that a ChipWil encounters in an Environment
(oal, disks, pie, coffee, elecuro-crabs, bouncers, bombs, walls,
daors, and eor ties).

Warghouse - The place where ChipWits are stored, Also, the
menu which allows you w load ChipWits into an Ervironment
or the Workshop,

-
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Wires - (True and False) Connected (o each chip, Direct Flow
of Control based upon the results of Conditional Testing.

Warkshop - The place where you baild vour ChipWits. Also, a
enesri 1al achows you o begin building or editing, ChipWis

£zp - The command for destroying a11 Things fexcept doors,
vealis, and the lonn
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BramiPomer, e warrantsallofies prodoces i e Des ol operaling deleo s whether causas by meia
Fashures o program sesan, Shoald you fied an erroswhich pou heleye 1 be coised vy a Eailure ol the
meeha e the prcgean, you shouldd resurnahe disk for replacernent along with a winten description of
ke prrablean o BrainPower, I, 24009 Yentura Bivd., Suite. 250, Calahasss, CA 91308 Media lilures
eeueing bess than ninety 120) daes after purchase will b replaced al no charge. Those aceruiing after
this perigdd . oo submitzed withou preal of purclase williave 2 service change of $10.00 g, shipping
andd haridling. Frogramming delects thal are verled by BralaPowes will be corrected and (e
pragrarm eeruraed (o voo at no charge, This liletime programming sareay shall somain i efect, s
b as 11w g achusct is being sald, Shoulsd BrainPower be unable rocorrect the siros alter areasonablo
pered of B, vont will be gatitlec 1o a Tullselund of the ariginzl purchase price

In no event will BralnPower, Inc., its emphoyees, or B authorized representatives e lable fos
conseqquentlal or mcidental damages arhlng frovm the purchase and/os vse of this product, even if
Briinlower, orits authordzed representatives have been advised of the possibility of suseh damages,
Fome slates do not allew the caclusion of llabkliy for Incidental or comsegueniial damages, o
lhr abioye limitations and cxghesbons may not apply Te vou.

I the event vou weshza consullwith BrainPower regarding any question roumay bave, please call us
il EIEME-E01 T, and sk o Customes Sargrsor,



