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Section I: Using ChipWits

Robots are becoming a part of our everyday lives. Their presence

has moved from science fiction to reality in anly a few short vears.

Robots first made their appearance in steel mills and automobite
factories. As they became more precise and intelligent in their

operation, they made their way into new areas such as law

enforcement and the exploration of dargerous environments, Now

they are becoming available for the home in small but increasing

numbers

The CHIPWITS system gives you an opportunily to experiment with
programming a robol for a variety of missions - and also lets you
experiment with some new tools for solving thinking probiems
which vou find in real life.

In surmmary, CHIPWITS is a robot-programmeng simulaton and &
tool for learning new problem solving shidls

L USING THEMANUAL -

Thes manual s designed 1o make 1 cany o0 uve the CHIFWN
sveter It will teach vou technigaer tor cohvar g mew hinde o
sorabiers Loy the bt thar oo cair o prowrartt ru your

CHIPWITS
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e Section | of the manual descnibes the CHIPWITS system in
deiail, the Environments in which CHIPVL TS carry out Mission
Assignments, and the Waorkshop tn which the CHIPWITS aze
programmed 1o achieve therr mistions.




® Section 1l exanuines strategies which vou may employ when
programming your CHIPWITS 1o achieve the highest scares
passibie

Reference Card

To he!lp you program your CHIPWITS, there is 2 Quich Reference
Card included which is designed to help you select the individuat
chips you use as you program each CHIPWIT.

_ Clossary sid tudex. * ;

You may find a number of terms unfamiliar to you. Use the Glossary

to understand how each of these terms is used in the manual. To find
an alphabetical listing of all Topic locatians, use the Index at the
back of this Manual.

USING CHIPWITS.

After you read this section you will be able to:

® Usethe Workshap to programuplasiateenseparate CHIPWITS
and prepare them for their Missions

&  fnter g CHIMWET of your chon e nfg a Mission Tnvirenmen:
and obyenve s performance

&  “odihy L CHIPVVET N programnvnp Lo g Gee 1y enioentg e

Startup Checkdisl

Belore using the systern vou will need

@ A 128k or 512K Macintosh wih the mow-e and keyboard
connectiod The Maointodh may enther be turned oror turned
off.




B Sed;an! Usmg Chpr:ts

An Smagewrster printer connected and turned onsf you wish o
print the Workshop and Environments screens. However, a
printer is not required for using this system

Starfap - -

Follow these steps to begin

1.

AR 7 S ot A e 5
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Insert the disk in either the internal or external drwve of the
Macintosh,

if the power switch is off, turn it on.

The BRAINWORKS identification screen w-li come up. Ater 3
few moments, the CHIPWITS opening sereen will appear.

1t will take approxtmately twenty seconds nf disk activity before
the program is ready for you 10 begin

when the CHIPWITS Startup screen appears, 1t looks ke thic

\Warehouse u}urtshop Enuironmems Optionsy

e b T % e T e D e WL o

§ S!atus

score Ehlpw!tsﬂ* Cycles
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section I: Using ChipWits

As you examine the screen you will see the Menu Bar acrcss the 1op
with the legends Options, Environments, Workshop, and
warehouse, Click or and pult down the Warchouse menu. Noie
the following’

e Theresspace for vixieen CHIPWITS Some are siready named
The rest are numbers.

e CHIPWITS which ate named have been already built and
1ailored for a specthic Environment. for each Environment.
there is a CHIPWIT which has been constructed in the
wWorkshop specifically for that fnvironment. Those which are
numbered are currently ynprogrammed and represent brand
new CHIPWITS.

e The CHIPWIT name or number with the check mark 15 the
default which will be uysed in the Workshop and the
[avironment, univss you select anoiher

o Named CHIPWITS are either n holdface or outhne The
outlined names represent those CHIPWITS which vou have
designed specifically for the current Environment ToseC whivh
Enviconment 1s the current one, pult down the Envirpnments
menuy and see which Emvironment is checked.

e SAVECHIPWITS i usedfwhenvouhave smished demgnipg, end
tesiig vou? CHIPWIT, and vou wsh i SAVE 13 100 11 2wy
Saving sour CHIPAS [T atlows vou tonse 1 ceptratedh

PE——

‘ Running & Trial Mision

Before trying 1o design yous own CHIPWIT, yOu wai want o sed
how a CHIPWIT behaves inan favironment. Toruna trial misson,
follow these steps’

1. Turn On the sacintosh,

2 Insert the CHIPWITS DISKRETTE eiher the irternal of the
externat dronve

3. Wait appronrmately 20 ceconds as the BRAINWORKS Screen
comes up. and the CHIPWITS system foads
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4. Pull down the Environments menu
5. Select Start Mission,

6. Obsernve the resulis of the mission,

INSIDE AN ENVIRONMENT &

i
)

When you get your disk, the default Environment is called

Greedville. The default CHIPWIT is named Hungry Jack. When the

CHIPWITS screen first appears you will find the titie is Hungry Jack

in Greedyville,

When you observe the mission, here are things that you should be

locking for:

Warchouse uiarkshnp Eavironments Dplions

e T

————y Hungrg Jnck in Greedulite % 1z

H Sla!u: Memorg H

1 score {:h;pu_hts Cycles ||
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Al CHIPWIT< have these characteristucs:

® fach chip contains an Operator. In computer terminology. this




Section I: Using ChipWits

is simply an Action Command that telts the CHIPWI what to
do. These operators include directions such as LOOK [FOR],
SING [A NOTE], SMELL{FOR], and MOVE{TO] Fachaperatar
represented by 4 small picture at the 1op of the ¢hip. Those
pictures are calied ICONS.

gL

e Withalew exceptions. Operators need objects of their actions
These objects, called Arguments, are shown ina box on the
screen Argumentcondlude THINGS (O CANS, PiE, COFFEE,
WALLS, FLOOR. ELECTRO-CRABS, DOORS, BOUNCERS,
BOMBS, and DISKS), MOVES (FORWARD. REVERSE, LEFT 45
degrees, RIGHT 45 degrees), NUMBERS (0-7), REGISTERS, and
STACKS. imofe about these o Section i Each Argument s
represented by 2 small prcture 3t the botram of 1he chip

L)
o

e Theoperaioranc‘.rhemr-.umemmakeupihe!nstructionSetfo:
cach chip. When the CHIPWIT fimishes carrying out an
instruction, t needsto b aow whastta do rest Passing Controltu
the next chip s ma wdled by tha True/False Tabs on the edges of
the chips This chip, tor exampic. instructs 3 CHIM T 10 look
duectlv ahead o7 & doce

in this case, the True Tab will pass controlto the chipontherightifa
door is seen. H there 1s no door ahead, or amy other abject isseen,
1he False Tab will pass control to the chip locaied directh below.

.

"

e e e 1Y



Section I: Using ChipWits

® Fach Environment consists of a series of rooms, bounded by
walls, and afloor. Walls are also constructed in the middle of the
10Oms.

® Openings in the outer walls are doorways. When a CHIPWIT
reaches a doorway and moves through 11, a new room s
automaticaliy deplayed.

# Contained within the rooms are a vanety of Things. These
include: OIL CANS, PIE, COFFEE, WALLS, FLOOR, ELECTRO-
CRABS, DOORS, BOUNCERS, BOMBS. and DISKS.

Putting it All Together

Each Environment has a distinct goal for the CHIPWIT to achieve
{the Mission;. In the earlier Environments, the CHIPWIT is faced
withminor dangers like running out of energy or being damaged by
running into things. In fater Environmenis. CHIPWITS face hosule
Things ELECTRO-CRABS, BOUNCERS, BOAMBS, etc. Here are the
goals for each

Environment;

Name: Greedville

Objective: Acquire a8 mar, geost Things g8 1osahie
Description: Four corfunngh coreecied rooms tiled

rancomiy wiah clueois havng only posnee
point values tpond Thirgs:

Point Assignment:

60 wy é
M 30 )

Cycles: 6 000

o~ | BT
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Name:

Objective:

Description:

Point Assignment:

Chaipwit Caves

ACqire as nyamy paond T'I':.mgs aspossibie and
zdap Hectro-Crabs

Bight connedied roome swalis ananged 10
spell out the words “Chip Wits ™).

l’@ 100

ofup | s0 é I!

0&_40

0

Cycles: 10,000

Name:
Objective:

Description: .

Doom Rooms
Survive as leng as possible

Twelie ntorconnecied rooms ponulaed

only with bad Thimes o0 Flestire. O
Bouncers, ana omi..
Paint Assignment:
i ; e i
rE |8 &2 100 ! .
I Itzj L~ i é ;
o || 5
. 250
|14 0 |

Cyeles: 10 000




Name:

Obijective:

Description:

Point Assignment:

Peatvoe Path

Acquire as many woeet Thanes as possibie
wrthout harmung Ueore Crslyy and Bounogs

Long connected hailwas with isolated rooms
on either side cortunng randomby dutnb-
uted good and bad Th nus.

&0 60

thexl-0 L e

!&30

o| | 60 il

Cycles: 160 000

Name:

Objective:

Description:

Point Assignrnent:

Mystery Malrix

Discover the optmi’ painweay through the
matris by decpheonee claeci grranged as
SHRNDONTS

One huncred «oneed™s 0 Coaorms eLih woith
four rdentcalihy Togatea 2 oves

¢35} 250

| 20 ;5

!£150

@ ;D?] 40 u

Cycles:  30.000




Mame:

Objective:

Description:

Point Assignment:

NMermory Lane

Move 1om one end 1o the othenn 3 mageds
many times as possible

Ten room hosseshoe maze populated wibh 2
variety of bad Things. and one high-pont

score at either end

— N i
¢ 250 $ vyl 30 & \ I
% 1] 30 01| 60 JF

Cycles: 20000

Mame: Qciopus Gargen

Objective: fetrieve the pooe Thoeocates & the enid o

cach arm ofihe mase
Description: Forry-tour reoms diwided .+« ot halluays

Point Assignment:

which connecr ‘m only one cenresl location

'-{gﬂ‘lzso Jg:g 20 ﬂ é i
o~ ol | ]
Cycles: 200000

10




Name:

Objeclive:

Descriptian:

Se

RBoom Tomn

Collect dishe wh le aveiding the rick o
sudden desirac nn

Bambe are dustescd around ek Pick up
dishs without theserning the bormib which can
instantly destrayv the CHIPWIT

Point Assignment:

!

{g [E"} 250

et

2

Cycles:  12.000

Status and Memory Panels

While watching vour CHIPWWIT perferm. vou will need 1o haye
some snformabion 35 10 1ts health T s provided through the
Status Panel lound a1 the top of the ESVIRONSENT oreen

A MM AT A e i i
1= Status Memory &}
1 [P o) [a] (@]}
'EREINR. IR SN BRI B EOE I |
12 ;
i 1A= i
I i 1t by 1oy 3y e ik i b - b B




Section I: Using ChipWits

This scan shonas the damage yors CHIWAIT has ik en dunmg v
i the emvisonment When the beaker under the scon o tall
indicates that the CHIPWIT has heen damaged oo cevereh o
cantinue The mission will end.

3

U

The CHIPWIT tefuels iaeifwhen d eats apiece of pre or donksacup
of coliee. H it does not find thew Things 1 waill run out of tuvi and
come to rest in an Out of Fuel cond:inion The mission ends ot that
point You ¢an determine the tuel iove! by chedking the beaher
below the tuelicon,

:

/)

[y

=

After am LOOK commandatirs CHIPWITT Baslocgied a e Hhg
objects distance from the CHIPAWIT will he mgicated i the oeaber
below the Range Finder lcon.

=

Tre bespress feansbowstheias ber wbohnasbeen proced e
.

kevhoard This allows vou 10 Feep trackh & kevs that vonl M
'-) . . o .
previoush used. Lsesof the Kevpresswilibe discussed indocton i

The three columns that make up the Memory Panel represen:
Stacks o1 Things, moves. and numbers that have been stored tor i
CHIPWIT to remember under certam condimions Their use wedl bhe
futly diccusaed in Section 1 of this mangal




Section 1: Using ChipWits

... -The Debug Parel .

This panel 1s shown on the bottom right of the ENVIRONMENTS
wreen. There are several things to look at on the Debug Panel .

@ First, notice that afl the chips making up the CHIPWIT program
for the currently loaded CHIPWIT are shown while the
CHIPWIT moves through its mission. As cach chip is used, 1
reverses color (black on white to white on black) and stays
reversed until the next chip is executed. Thisiets you see if your
plan is working as you intended.

@ Since the action is fast, you may wish to stow it down. To slow
down, point to the Snail icon and click the mouse once. This will
cut the speed of the action significantly. To single step through
the mission {each mouse click causes one command 10 be
executed), poirt 1o the Footprint icon and click once. To
resume full speed. point to the Humming Bird «con and click
once

@ Becausethereisnc: enpugh reomanthe Debug Panelic cuplay
the entire active panel, the square in the upper 'eft cornes of
the Debug Panel displays the guarter o the parel which o
currently active, The adjacent box identities the active panel. I
thereis a0in the box, then the Main Panel s being executed. it
aletter is shown, it refers to one of the Sub-Panels.

® Arthe end of the missior the Debug Panet v roplaced woba
Sratus Panel Onplived on the Status Panel o ine agbost s e
frgde o s e o Mooone and the aseieae soan e
Naees The panet continges 1o add g oo elen rer i ue
you make a change inthe Workshop i s rarae madutot
actne CHIPWIT waill zero out the «orcsin the Mnaon Revg

file

2
d

13




Section I: Using ChipWits

.. THE WORKSHOP

Introduction

The WORKSHOP 1 the heart of tne CHIFWITS 575{{’!\‘- {{ore you
program vour CHIPWIT 1o prepere 1 tor 1he speesfee
FuA CRONMENT 1118 1o master You also rerurn1o the WORKNHOW
when yau want 1o modify or smpeove the pertormance o
CHIPWIT

Getting into the Workshop

You may enter the Workshop at anmy time by simplhy puiling ez
the WORKSHOP menu and selectung the name of the CHIPWIT v
wehtoprogram. A previausty unprogrammed CHINS T will haae
number neat to it {You will mame o latery As woon as you LI
welected 3 CHIPWIT, the disk wellspir o g lew maments and you
witl wee this doaplay:

Optsons  [nuwironmoenis U.!nrtxfknp tYrorehouse -
== #3 TIRECOET G Ex = Chiplits Waorkshan |,
| @1BOL |!
Us)! :
1 GPiRNIONS ] !!
P
i!l @ o gy 2 vl {
L - '
P oa o= + -
Qi‘ " M@ :
1w 1€ g‘(’. Lgd
L ) St
R P
N RIS ENTS j‘;
B i
H . -; .' 'l 5 ‘I
L k 4 |:
m ii:d , -ui-ﬁ_r"r e . --.




Section I: Using ChipWits

R of e Worlkshop

To use the WORKSHOP. you need to know what each of its parts i«
designed to do.

- Control Panels N

be e ot

A CHIPWIT is controlled by the 1BOL program. which is “burned
in"" 10 the circuit chips on its Main Panel (o1 Braint and seven
SubPanels (labeled A through C). The chips contain instruciions
which occur in a sequence determined by the robot builder. Thrs
sequence 15 set by the position of the chips in relation to one
another. The control of this sequence passes irom one chip to the
next through the True and False Tabs.

S“ain Pancl/Sub-Panet

Mam Panel/Suh-Panel Identification lets vou hnow which of the
eight avaitable chip panels vou are working with, The panel
identification 15 found 1o the immediate night of the CHIPW !
name. The Main Panel s identified by a small face. Sub-Panels are
wdenufied by the letters Athrough G The actne panel s shown with
2 black box and a white icon. Inactive panels are black icons on a
white background.

il The Chip Pane b

The Chipr Panels we slhident sl oxeept 'or rdertnwation These s
vre NMam Pancloandthere are seven Sub-Parels Tachhaocpace -
sty cheps o Tocalumn T ot esch pane gttt bghy cras
You must begin programming your chipe cther o the space
immediately to the right o1, or immediately helow  the wrafiic hgh

The Dperator Mé‘n’u

The Operator Menu allows yvou to choose which operator vou ate
going 1o use for cach chip, s found directhy below s title on the
nghr side of the WORKSHOP screen.

15 -




Section I: Using ChipWits |

The Arguments Menu

The Arguments Monu appuas ondy atter an Uperaiat ooeled Tee-
The Arpumenis which appear are the ores ayvadabie far tha
Operator 1In seme Glses Opereinrn do Caktt g Argument b
Those 1Astances, the ATgurment menu e, SERTAIN

The Wastebaskel

The Wastebaske! 1s availlable to delete chips vou wishtoremove. An
existing chip which 13 just goINg 10 be altered does not have 1o by
sent 1o the W astebashet. Simply click on the cdee of the chip. and

celect the new Operator and Argument for it

-

T PROGRAMMING A CHIPWIT 7

Section Objectives |

afrer reading this section you will be able to
e idenniy cach of the parts ¢t the Work hop
B Prowrarm a e CHPwT

e Ahoahn dhe pronrernang R I R T

| Getting Around in the Watks' .

[ - .
! CHIPWIT tdentification

The CHIPWIT bewe programmed soeiher g new umid Oof o
previoush proprammed one which 1 now bemg modified [t the
active CHIPWIT 15 new s designation s g number which appeais s
the upper left carner of the W ORKSHOP window 1t the CHIPWIY
was previoush programmed it name wlound in the same locanion
onthe screen

16




Section I: Using ChipWits

Panel Sub-Panel Dewugnation ]
i

< CHIPWIT chips wie “plugged in" 1o control panels i a sequere
which you determine. Fach panel contains raom tor sixiy chips
There are eight panels available for your use. Sub-Panei ¢hips on
the Main Panel “call” the Sub-Panels as necded. (Sub-Panels can

only be called trom the Main Pane! - not from astiother SubePane!
= owy E A8 LDEF G B
sl |
Y

The NMarm Panel g tepresented inothe cboont Cat o ey o
CHIPWIT faceicon The Seh-Ponels are nar od by ngda g teryo-
A through € The won on the active parel i chuw s ge white ne o
black background. These icons are shown ai the ep nght of te
panel window.

Tochange the active panel, point to the panelletter (orthe face tor
the Main Panel}, and click once. The default 15 the Main Panel

“The Chip Selection Window

Operators and Arguments

Allof the Operators available to vou are shown in the displav under

17
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the Operators label. Most, but not Jil, ot the operators reguire an
Argument to compiete the programming of ithe chip When an
Operator is selected. the available arguments appear:n the window
below. If no Argument can be used with a gnen Opetatos, the
Argument window remains blank.

1
The Woastebashet *

Thete will be imes when vou wish to get rid of achyp Click on the
chip and then chick onthe A sstebasker won found i the upper leh
cornet of the Chip selecthon window (

] |

PROGRAMMING PROCEDURE |

!n!roduc!i&n

The tun and the challenpe of the CHIPWIT oy n1eim 1esls o0 vehisd
shility 1o program vout CHIPWITS ettedineh 1o maste: Y
FNVIRONAIENTS 10 which they are placed. Anter Lou reac e
Mission Description, vou will discover s€v eral poais to achieve ©

The Misaon Objectne \

fon b anesiers B g speaiie obpedine e it dn eI nphen Yo
witlpne the aghestsgores O v IO e T e AT

TR TR IL R LIV SR N A A A AN IR

ey

[}
LAY

BOMBES., BOUNCERS, and FLECTRO-CRABS a0 ali bosnbe oo
dangeroustoyour CHIPWIT Contaciw whihemcanenher depletr
the CHIPWIT s energy (fuelt or severely damaget. Theretore v Qu .
must loah for wavs 1o ether avard contact. or protedt vourseltitom
these bad Things

——y

frcrgy Consernannn
L —

Expculing ann operataon rogquires fuel, Consenvgtion ot fue?
reguites that von gne carelul constterannn 1o the best & mos
COOMUMIE A by AT C AT Ry out e cmplicared operanion Thereare
iy wans of eang the same thing .mh(mgh COHTIE A Ay S USe T




eaergy thanothers 16y ou waste tuel energys. of tasi to refuel (eat
pre ordrmbkcottee: the mission witi be aborted cendeds earhy This
wilbsesuit i tower pomis than you might otherwine have been able
10 achieve On the uther hand, you might be very tautious about
using fuel but euber run out of time fcyclesy o1 taill 1o e you!
CHIPWIT eifectnvely 10 gather ponts A close look a1 the gains and
tosses of variout aliernatives is estremely impottant

COMMUNICATING WITH YOUR CHIPWIT |

gefare vou hegin programming your CHIPWIT vou mav want 4
better understanding of exactly what is happening when you
provide it with 1ts instrgctions o many wass YOu T8 RIVING
indtructions to the CHIPWIT just as vou MR
Suppuse vou M eTy reaching a chitd o set the tante tor d
it Tions nveht couad something ke thos

“Look in the cuphoard for the plates.”
Tho bt boedds the plates
“Bring them to the table.”
Ajter the plates are deposted on the table, vou 53y
“Now look for the glasses.”
Thig time he o't find them. AR ITRNIS
wo. look in the cupboard on the lefr.”

The instructions Coninue uptil the child
which works for 1is patticular wryation.

By now you will have noticed that "progs
three distinct components: W hat CHIPW
Ser}. when it does it (The Sequence of tnstructionsy, and did 1t
accomplich its task? (Conditional Tesungh

| Section I: Using ChipWits \

!
ht to 4 ~smiali chdd :
maer, Yhe ;
!
|
i
|
i
!
1
1
1
i
i
3~ lpareed 3 rognne i
|
ammung’ is broken into
IT does {The instruction
)

{
A



Section I: Using ChipWits

The Insiruction Set

Fach Qperator represents an action to be taken by a CHIPWIT. it is
the same as the action verb in 2n imperative sentence. As an
example. take the sentence [YOU are to] LOOK [for} PIE.

When a sentence s spoke, or written in fnpiish we add the
hracketed pacts to make it cleares in an imperalive sentence. ane
that gives a command, the subject, YOU. s often teft unsard, Thus.
we are used to hearing the sentence s LOOK [for] PIE. The
prepostion for makes Iistentng 10 the sentence easer and comior-
table tor people. CHIPWITS. besng comprited 1obots, do notrequirc
prepositions for communrcation. Thus. we put together the final
sentence as LOOK PIE

o otten sard that g pioture e worth a thousand words.” Ve
cobstituted symbols, o pretures, 10 repeesent words., THE SYMBOL
lakes the place. of stands for the Opurator LOOK. it s easy v
understand, and i takesup much fittle toum anthe chap. The came
thing 15 true of the Argument PIE.

The chart below hists each ot the Qperators, the 1cons they use. a
description of theu use, and the arguments eath may employ

QOPERATOR tCON k DESCRIPTION
ARGULMENTS
lOOk Toayy feer TN tyy Thunow ety Th;ﬂg\_

Aot Bt s lamed TR boaw
woen, brgngn FALSE

SMELL Smel! tar g specic Thing within Things

aroom Hamelled brandh True it
not smelied. branch False

FEEL Feel for a speafic Thing wahin Things
3 100m If el branch True 0ot
tel, brandh False

COMPARE Compare akheypresswith aspeciin Keys
KEY key s Arpumentt, Brandh True the
heypross and the key are the same.
Branch False «f they are not
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MOVE

PICK UP
ZAP

SING

COIN FLIP

SUBPANEL

LOOP

BOOMERANG

SAVE THING

COMPARE
THING

SAVE MOVE

COMPARE
MOVE

SAVE
NUMBER

COMPARE
NUMBER =

Move forward, backward or turn

459,
Pick up the Thing duectly ahead

Discharpe plasma beam directly
ahead

Simg g Note.

Portarme g random choice o
True o1 False branch,

Acts as connecting Operator

the Main Pane! and the SubPaneis.

Return to beginning of the current

SubPanet

ReturntoMain Panelard continat

exeCten,

Push a Thing {put} onto 1he
top of the Thing stack

Compare with Thing on 1op o
Thing stack and branch

Past g Nove fpotione the s
he Atone <rack

Compare with Stove on opss
Mones stath and branch

Push a Number [put] onto the
top of the Number stack -

Compare an Argument 1o &
number on top of the Number
stack.

t they are equal. branch
True. If not branch

False.

2

3
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Moves

NONE

NONE

Notes/Registers

None

SubPanels

A-G

None

None

Things

Things

AMaves

Moves

Numbers

Numbers
Registers




COMPARE
NUMBER ~

INCREMENTY

DECREMENT

POP

JUNCTION

Looking at the set of mstrucuons o Rave
that ff st commandswere pragrenteresn:

hhe thas:

Section I: Using ChipWits

Compare an Argument 10 4
number on 1op of the humber
stack.

1f the argument 15 fess than

the number branch True

not jess than the number. branch
False,

tncrease the Number stack by 1
(Numbers increase 1o 7 then go
back 1o 0. This is called WRAP

AROUND.

Dectease the Number stack

by 1. (Numbers decrease o 0 then
go back 1o 7. This =5 called
WRAP AROUND

Remoye the top nlers nk frorm 23
srack

Conhirury troouting  n d;red;on of
Quipul wite

Numbers
Registers

None

None

Any Stack

Nane

Eamt

i

sequence of instructions

1. LOOK PLATES

2, BRING PLATER

3. LOOK GLASSES

4. MOVE 457 LR

5. LOOK GLASSES

the chiid earhier. you sef
s b, they wesdionk




You will note that the chips are programmed o perforniin a very
specific order. CHIPWIT programming. like all other computer
programming. requires that the instructions be pliced in g
sequence 10 allow the program to achieve its objectives for you.
Programmers often use Flow Charts 1o help them figure out their
best moves. The example we have been using is charted below

FLOwW CHARTY
SEYTIWNG THE TABLE

f
': Loox PLATES | .% BRiNG PLATLY ol LOOR GLASSES

t

I
HOVE 43¢ LEf‘r[ ,! LOOR GLARIES )

Each rectangle represents an Operator and an Argument tone
instruction set}. The arrows and positions of the rectangles pont
out the sequence in which the instrucnions are carnied out Asvou
develop your CHIPWIT programs. «ou may want 10 skeick o
simple flow charts for vourself, Later we will tell you how o man e
your chips around on the panel t0 rearrange sequences of
instructions,

-

Conditionai Testing

Review the mnstruchon ~of That we usesd hetore You wiil nere b
the child rarcimtos 3 prohiem

LOOK PLATES

—

2. BRING PLATES
3. LOOK GLASSES
4. MOVE 45° LEFT

5. LOOK GLASSES

23 -
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Attee the chidd carmied out Instructinn 3 we ashed the dbvld o
charpe direction. and Inok again Thicwas becaune the child wae
urtsie cessful on findmp the glasaes Whawe woere savng was, i
you} LOOK {and find the] GLASSES, [Then] BRING {the] GLASSES
{to the table]. (n this case, the chide did not td the glasses so v
provuded an alicrnatve. This alterrative was 1o move 457 Lot and
look again Wecansetup agencral-uiv o thnbind ot Conditional
Testing. That rule fooks bhke th

F [somethingis true, or meels some conditionyou have set,] THEN
DO [this thing]. {F [it is] FALSE, THEN DO [something different] |

Programmers, who aften hate 10 use more words then e
absolutely haveto, have amuchshorter way ot espressing the ‘«d'l‘.l'\
rule:

tF...(x)...THEN DO...Iv)...ELSE DO...I2}

The Mow Char o thactesiime of cond teens ook ke ths

FLOw 1Ay
SETTRIC Trve tnat e

Look PLATES } s BRING P

v

ook GLASLES

MoJE -t

¢
[
; Loog sinwsits

The Diamaond shaped tecre whock v ~ee o ihe Decision Box I
represersts the sest determunang wether s cendaon shed toe s
trge or tabve Hthendeterimmeswi gt o nea s bign set ~tooghd
By I this case sitvce shie teng o8 FIND GUASSES v falce by ngeas
Gttt as PO MOV EAST TEFT - ol i e o anstngs Dot
beaeh terrhie chaoves b o araaer o e T th mex it Hion

weo ahEFee br'a.ﬁs the gl asses
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Most of the chips which have an actne OperatorsArgument
combination provide for this tesiing of whether conditions are
being met. You wilinotice the COIN FLIP operator This allowsyou
ta branch true or false randomly.

{ T Building a CHIPWIT

You are now readh 1o begin the construction and operation of your
first CHIPWIT! The following mstructions take vou all the wa
through startup to the completion of the frst msaon. Startup

~ 1. Turn On the Macintosh,

=~ 2 Insert the CHIPWITS DISKETTE n eunhe: the niernal or
external drive.

© 3 Wit approvmately 20 seconds as the BRAINWORKS sree
comes up and the CHIPWETS svaemdoads

c a0 Pel down the Warehouse menw. -

~ 5 Salect the tirst number on the menu as the CHIPWIT yvou il
be buibding

You are aow ready o enter the Worldkop

e

, Using the Workshop

—

Fuil dow o e Vot bop menu

.3 select Enter, The Viorkshop work area wili appear on he
«reen. inthe upper left chip socket is anicon which lookslike
a uaffic light. In the lower right hand socker is 3 blinking
(cursor)chip. The first chip you program must either be inthe
socket immediately to the right or the one immediately below
the tratfic light icon.

> 3. Click on thesocket posilion where you wish 1o place the chip
You will see the blinking outline of the chip in the socket

-
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t

H

1

- 4. Select the Operator you want, and chox et I
|

5. 16 the Qperatot requnres an Arggiment. the Argument menu i
will appear. Select the Argument vou want !

- 5 The True/False tabs will appear on the thip 1 vou waicloto ;
change the position of ether one. Chch onhe b then chick !

on the side of the chip where vou want the tab to pomt irom i

+ Modilying £xisting Chips

if yvou dt_(sde"* you wish to chanbe an evicting chip.simply click an
the chip.and repeatsteps 4.5, and 6 above. mimgmechanbe“ou i
want

“Delatlng athp ;

Ty Gotete cerua e g cup completeiy ol boon ine ol 1!\.(*!.(,(;'(,&
an the wastebasket, The chip cperatons end wgumenis el
divappear Yo oan ther (hehonaven sothertocoanyrugtiac e
another place oovouw can gothroueh e chip buddng process s'nm
the ~amie ~tuchet as bhelfore -

To mone o chap, chok and drag the chip o the deared socker
Retoase mrogse button wher ckipos o devred focaion

l{ Repeating the Propram

Avyouprograry o s el nav eaes ey final o
vess Shaen Panel rautimes Tl b po et ko pnthe er Doy
sequenioe AMake cerinn vou prosaie Leoa epest a8 the e
rounine by ending every program birandhien the Man Panel wiih
LOOP CHIP Thisrefurns program executicntothetrafic hghtongy

at the hegining of this panel.

SubPanel Programming

When gou have g comphlicaled rosiime whichyvouwesh o use mars
nmes through o CHIPWIT progoam the sebPanel s the place o
program thisroutine You may choose To g 1**( PRILETEE FATTE A1 o TERUEM] L
muere than ane CHIPW ‘njp;mu POt e u it v ou w et g rauhite
m o ek e CHIPWIT g going 1o ¢ing Asong You have composed

2t




Section 1: Using ChipWits

You develop o SubiPenel tor the cong You can than trassaern the
SubPancliothe muam program ot anv ot your CHIPWETS The higure
bedow diagrams how thes nught be dooe

B e =]
5! GSENG SURPANELS o

— 1 pOLIN RSOy
gt o My e X Po- - -
EripviY 1 R I —t RN LU

N e, Pl S
e adi i - - .
N al TRapring Bawncert
——————xk — Uapiin e
LHISEEY \.:.......:.— w SuEpaneh g
. ' L= =8

EH§°WIT 3 ‘G

[— Fing fue

T SEPRNEL €

In thes ervgmpie CHIPWIED 3 ceeds 1o be sbie touse W7 e
SubPasneh inthe Nam Panelithe priman programe g JUMP b
used 1o “call” euch SubPanel when needed. The Argument s A, B,
or € CHIPWIT 2 anhy needs the use of the "Smming s Song”
SubPanel and sc onh the JUMP A chup soequited Thasthe came
SubPanels ran he used by many CHIPWITS, ar by the same
CHIPWIT miany imes Yetvou witt necd io nrowram th qo sy Pased
oty ace You most e the BOOMERANG o e v (v — o
SubPared program Whee o ase thas chep e prongr o e e
to che Maee Panet and Bewan wat the chee wheed coane e d
are-ty after the JUMP chipowhach ook the program o thee wob20 o
Teseledr a SubbPanelto prograr simphy ook onthe lonter wboon
ientifies that panet,

[P §

Ckm“giPm! '

To clear any Mam, or SubPanel of all chips, select the panel, then
pull down the Workshop Menu. Select Clear Panel. The entire
panel will be cleared. Be careful of this since you could love some
valuable programming time should you clear a panel vou reaily
meant 1o keep.

27
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e

Copying, Cutting, and Pasting Panels

To remove a Panet and move it 1o annthes CHIPWIT

Yy

Y

1. Select the panel you want to move. This mav be evher
SubPanel. or the Main Panel,

[

Pull down the Workshop Menu.

3. Setect CUT Panel.

4 Pulldown :hro Warehouse Menu.

5 Select the CRIPWIT to which you want 10 transtes the panel.
& Pull down ihe Workshop Menu.

7 Select ENTER Workshop.

B Select the purel you want 1o paste s te Thiemey Be ot s

LubPane!. of the Main Panel.

9. Puli down the Workshop Menu.

S 10.%¢tecr PASTE Panel

Lo A penes and mesve nto arother U

-

(S LI

1 osplegr ke panelvou want o cen. Ty oy D e dREe
pare' o the mamn pane!

_P\)

Pull down the Workshop Menu
3. Select COPY Panel
4 Pull down the Warehouse Menu

5. Select the CHIPWIT 1o whi h you want 10 lranster the pare:

.6 Pull down the Workshop Menu

7 Selerr ENTER WG!"\ShOP

am




To remove a Panel and move 1o anathe CHIPWIT

ol

Y
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e s o

Ce}pying, Cutling, and Pasting Panels

1 Select the panel you want 10 move Tius may be either o
SubPanel, or the Main Pancl,

!d

Pull down the Workshop Menu.

3. Seject CUT Panel.

x
[

4 Pull down the Warehouse Menu.

]
> 5 Select the CRIPWIT 1o which you want 1o transter the panel :
~ & Pull down the Workshop Menu. i

7 Select ENTER Workshop. ‘

8 Selecr the panel vou want o pasie r e Thie may he oober o i

SubPanel. o1 the Main Pane! wo

- g, Puil donan the Workshop Menu. l

-0 Seled x‘ PASTE Panel :

Ter cope a ent and meve 1o arother (s .

1 oseloct he panel von want rocen. Thae o oany b b
pane’ o the main paned

< 3. Pull dewn the Waorkshop Menu '

. 3. Select COPY Panel. - ;

« 4. Pull down the Warehouse Menu i

~ 5. Select the CHIPWIT to which you want to anster the pare:

<6 Pull down the Workshop Menu

~1

Seler s ENTER Workshop

2
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> 8. Select the panel you want to paste into. This may be either a

SubPanel, or the Main Panel.

> 9. Pull down the Workshop Menu.

> 10.Select PASTE Panel.

[\ © Save a CHIPWIT

Alteryou have completed the programming of vour CHIPWIT vou
can either:

A Tt a mussion, and modify 11 1o vour hheng:

b. SAVE the CHIPWIT and use it in a mussion. or

€. SAVE the CHIPWIT and end the session with your program
on file. Since you will be going through a good deal of work
you wilt certainly want 1o save the CHIPWIThefore endiry
vour time with the program. Here s how:

. Pult down the Workshop menu

- Seleci Save ChipWit. This will cause a dralog box 10 appear on

the screen.

Orag across the name window unul vou hipbabt the cusrens
name. Kevhoard the name vou want leryons CHUEPWIET

ovou woash 1w asagn voor (HIPWETD o0 arpropnate ‘o .
partscalar fovranment chck  ooibe B meas o 1r e
Frvirormeat’s name (W nenthal Envicenment oaeleo ted -huo
CHIPWIT name wi'l he in outiine when shown in the
Warehoute Meny)

. You may complete the SAVE by pressing either [RETURN] or

[ENTER] on the keyboard after typing the name or by clicking
tn the OK box Either actuon will clear the dialog box from the
screen.

29




[ Section Il: Advanced Programming

OBIECTIVES - . .

tnsectionlyoulearned how to operate vout CHIPWATS sesteny, and
vou learned some elements of beginning programming with the
workshop. After completng this seciion yvou will be able 16-

Use the Keypress for testing program routines within an
environment,

Use Stacks and Registers to improve the efficiency of your
CHIPWIT program:s.

Make judgments about tradeoffs between cycles, fuel
consumption, damage risk, and scores to increase 1he
effectiveness of your CHIPWIT.

Increase the speed and efficiency of yvour CHIPWIT snd your
programming,

The Keypress Operator is represented by anicon of acomputer key
with no letter an i1, (See Figure 2.1) By selecting that icon and then
selecting a letter from the Arguments Menu. vou mstall a manuath
conirolled command invour CRIPWIT. The command runs what -
ever roytine you link to the Keypress chip The Revpress Operator
gres vaur THIPWIT the benefit o vorn hirman sntelhgence

You can have as different Keypress commands: one for each
letter of the alphabet.

r
\

(

N

A you watch vour CHIPWIT in a3 Mission vOu mught notice it s
unable to accomplish a specific task because i cannottellwhben s

30
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appropriate to run the routine necessary to accomplish that task,
Program the routine and link it to your pragram with a Keypress for
the letter A. As you watch your CHIPWIT approach a situation in
question, activate the Keypress routing by typing the letter A just
before the program passes over the Keypress chip. This will diver:
the Flow of Controt into the routine you have programmed to
accomplish the task,

The Keypress canbe used as 2 tooltohelp vou begin programming
CHIPWITs. Once you are comiortable getting vour CHIPWIT 19
accomplish tasks {thatis, gnang it the right instructions in the righs
order). you will want to begin programming it 10 sense when it 1
appropriate to perfarmthem, By removing the Keypress commands
and substituting more complicated sensing routines. you will
remove your guiding hand and let the CHIPWIT think for itself!

Each routine that you controlled with the Kevpress can easily be
constructed in a SubPanel. Use the Main Panel 1o determine when
that routine is appropriate and substitute for the Keypress a jump
chip to that SubPanel,

SubPanels are particularly useful for storine those routines which
will be repeatedly required within an Emvironmemt

You now can practice making the CHIPWIT perform tasks, and vou
can add manual controls in case your CHIPWIT 1s not sure when to
perform therm. The next section offers bps for building a bener
CHIPWIT To do this vou reed 1o know more about what makes
vour CHIPAWIT sun

CYCLES:

- The CHIPWITs 1ike Span

As we all know, every living thing has a life span — the pencd of
time that it stays alive and active. Each CHIPWIT also has alife span.
and that span is measured in Cycles. The number of Cycles given a
CHIPWIT at the beginning of a Mission is determined by the
Environment in which the Mission takes place. Cycles available
range from 6,000 in Greedville 10 39.000 in Octopus Garden.

N




Cvcles cannot be reganed once they are spent. an
the CHIPWIT wifl use up Cycles 1o some degree
consumed by

Activily Cycles
Loop 1
SubPanel 1
Boomerang 1
Junction 0
NMove 3
Pickup 1
Zap 1
Sing i
Feel 4
Leok 4
Smell 4
flip Coin 3
Compare Key 3
Number = 2
Number - 2
Obyjecss 2
Mowve = 2

d any achon of
Cycles are alsn
hv ¢ omménds on the Main and SubPanels ke
Boomerangs and Loops). The second column ot the ¢hadl below
Lets the cost 1n Cycles of each CRIPWIT acuvs

Fuel

1

b2

In

- A
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Save Number 1 1
Save Object 3 3
Save Move 3 1
Push/Pop Stack 1 3
Plus {Increment) i 3
Minus (Decrement) 1 1

On-Screen Cycle Count

During a Mussian the remaining Crvcle count s shown inthe upper
rrght hand caraer of the Invironmen: soreen When tha coum
reaches zero the Mission el come o ar o regardless gf the
number of points accumulated or the $HEPW TS uel supphy

Cycles and Scoting

As a general rule, the more you consene Cvoles, the more
functions vour CHIPWIT can perform, ang the more pomnts i1 wall
accrue. Remember, point 10tal are wngreased by the amoupn: of
tme vour CHIPWIT hasan it Erv rmnment 10 rannving (e 'ee g

cdiscussedinthesection titled Consenaticon of CHIPWIT Resources

FUEL - E

i

CHIPWITs need tuel to operate Like Cooion tuelis agramancally
consumed as the CHIPWIT expiores arn Environment The third
column of the chart above shaws the fue recuiremenis for each of
the CHIPWIT s actions Unhike Cycies. howerver, fuel can be
regained in the Environment. Coffee and Pie are the Things which
restore the CHIPWIT s fuel leselwhen acgquired festen). Canserving
fuet iy discused m the section ttted Conservation of CHIPWIT
Resources.

During a Mrssion, the CHIPWIT s fuel supplvas iflusirated by a pau
of icons in the Status Panel 1The Status Parel s to the right of the

i3 .
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Ervironment panel The fuelicons are the second setinthetop row
of icons in the Status Panel ) The {uel meter woe on lop iabelsthe
patr. Below 11isa beaker which Gilcup and dransout inchicatng the
CHIPWIT s fuet level

DAMAGE . i

I

Like fuel and Cycles, Damage 15 a fecior which must be cons:dered
when programming CHIPWITs. A CHIPWILT 1an sufler damage in
many ways. In the more benign Environments, the only way for a
CHIPWIT to sustain damage is by runmng «nlo the walls that define
(he roomy. The more difficult Environments pose multiple damage
risks inctuding bombs, electro-crabs, ang bouncers

Dzmage, like Cycie consumption, is irreversible and will terminate
‘he Mission automatically once it reaches a critical level. Avoiding
darnage is discussed inthe section titled Conservation of CHIPWIT
Resources.

During a Mission, the Damage your CHIPWIT has sustaned
dlustrated by a2 pawr of :cons in the Status Panel. {The damage rcons
are the first setin the top row of tconsinthe S1atus Panel [ Thelabel
icon on the top is an electrical bolt (a damaging Zap {rom an
electo-crabty. Below i is a beaker which fills up as the CHIPWIT
sustaine damage When the beaker s full, the NMission Is over.

E

{ CONSERVATION OF CHIPWIT RESOURCES %

-

Thp tregr ey e s tbe CHIPWE possesats atd (octes Feeb and
reil The reegurces Pave different characrorshice Col'es are
predetermined. automatically expended. and non-regeneratng
fuel is automatically expended as well butis acquired fairly easily.
and damage can be avoided completely but 1s irreversible. Each
Resource deficiency terminates the Mission when crinicallevels are
reached. Therefore, the conservation of all three resources
influences the ultimate goalt of a CHIPWIT: 1o gara ponts. Memoty
Sracks provide one method 1o husband Resources




Section iI: Advanced Programming

- Memory Stacks:

Memory Stacks are storage areas in which you can put lists (up to
256 items long) of:

1. Moves your CHIPWIT makes

2. Things your CHIPWIT encouniers

3. Numbers,
Your chip programming controls what is pushed into each of the
three memory stacks and what is popped (taken; out of them. ltems

are stored in Memory Stacks in the order they are entered. They can
only be popped out in the reverse of this order

{

! Lse of Icons

Figures22.2 3. and2 d4arethe iconsior oushing Cuta nta the Thing
mosernent and number stacksrecpecivey Figures 29 2627 gnd
2Barethescensiorcompanmpgthetopiem 2 Sack tothe crizens

vou haveset the Argument ot the chip L ellirg tor the companison:

Look at Figures 2.2and 2.5 (pushing and compuaning data using the
Thing stack) The OperatorinFiguse 2.2wilireveai only Arguments
which are Things. You probably will not be using the comparison
capability of the stack (Figure 2.5y unn! pushing 1o the stack o
completed tvau might put 7 different Thirgs inin the stack ir v -
room). When vou select the compansnn Opewar (Figuee 28)
100 will cause only Things 1o appeas i» the Argurenis w.rdow

. hwre22 , Tigure 22 L e 2 4
;B : B . »
Lirrad L .r rreve
frgure 2 8
L. FiQUIE 2.5 L figure 2.8 .. Prgure 27
s . : : : M :
::?? E___-;i s= a‘gi'}:-
! CD . D ;B

Q\
“
Q,ki
<
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Fipures 2 3 and 26 work together snthe move Srack exictly as the
Things pair does Botm Operators cequire Aregmenre and hoth
Operators wil cause only Argurmenis pertaiarg 10 the st
rdireCLion Of MATan, 1D FppCar.

Figures 24,27 and 2 Barcusedwin the number Sk Bobe arher
two stacks. the comparson of data with critena was sampie Bither
the sems in the slack were equivalent 1o the Argument .nthe chip
that e calling lar comparison or they were not. Wher comparning
numbers. however, vou have the addibonal capability of
determining whether the value in the Stack « less than the
Argumentn the chip that is calling for comparisan Thisiowhy the
number Stack can uilize two Operatars. One Figure 271 will
determine if the value in the Stack is equal 1o the Argument inthe
chip calling for comparnison and the other Figure 260 wall
determine i thevalue inthestack is greater than the Argument The
‘can indicating the vaiue of the Argument s a beaker graded intn
eighths 1ty alicws comparcon weth the numbore -7

The Arguments for the number stack include threc icons tonstrudt
the CHIPWIT where to get the value for comparnson. The electnc
bolt calls the damage level value, the fuel gauge calls the fuel meter
value, while the Range Finder calls the current range value (the
distance registered on the last look instruction).

LUempthe Stacks

Onceyouhave pushed an tom inio o Stack you cur e e S1ach 10
compate the numets walue 0 the tem aah o ceee con deney
eorerlessthan S or oquatio X YO £aNa o o™ ey TG T,
avimoves tnthe Tho~gormave the-ame asthe s7e 0 e iest g
tordy These three hvoey uf comparmons die e me 1 e theee
difterent dacke sthe number, move and Thine cacks Onee vou
Rave compared the vem pushed o the ack wark the condimon
vou have setup. vou can hrarch through the True crthe False Tah
depending on the results of the comparncon Lets see how this
rmight waork a0 a Siseon

The ~umber Stack

Coal. Acquue a Pirce et Pie Lsing Somber Stack

e |

| S
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Steps: 1, Have CHIPWIT iook for Pie.

2. [ CHIPWIT sees Pie, use range finder to measure distance
between CHIPWIT and Pie. Push value of distance into
Sumber Stack where it will be represented by the range
finder icon.

3. Compare the number generated by the range finder
aga:nst the zero to determine whether the CHIPWIT
should reach for the Pie or move towards oL

4. lfthevalue generated bytherange finderisequalio zero.
instruct the CHIPWIT 1o reach for the Pie.

5. lf the value generated by the range finder s greater than
zero, instruct the CHIPWIT 1o move one space forward
and repeat the sequence from the beginning.

Figure 2.9 shows how these steps appear when programmed.

i

I

(e

L)

A
4

‘A
oy

i

IR IR B
R AN
+ - . .

Using thic routine, yvou have consenved CHIPWIT s Tuel Withow
using the Number stack 1o compare the valde the range tinder
cderermrred e ok rerg CHIPWIET woule nze 2ac 1o react Tor the
Proot e caw o 1 e pae v as three squas o awes CHITWIET wound
havetacrach oul getnop e and movefors gt oo dmes hergre

geting the e Redobing uses fugl!

Using the routine above, the maximum tuel conmn*p iwnweuld be
15 units and the maximum Cycles used would be 16, If you had 10
program without use of Stacks 1o compare values, the maximum
fuel consumption 15 40 untts and Cycle consumption is 40 units.

The NMove Siack

The Move Stack allows you 10 record up 10 256 CHIPWIT moves
This stack s urelut foe brirgimg vour CHIPWIT back rem estended

iy
| ———




travels away from the center o! Envirgnments You wdl need 1, ‘e
your CHIPWIT explore the Environment while vou 1ake note of o
return path. As vou fing tune the CHIMAIT 1o e Envirgnment

have thereturn moves pushed inio the mone Stack s the CHIPW 1T
heads 1o the edgecolthe Emvnonment Whernthe CHIPWIT neeas
io return through the maze. begin popping *he moves out of 1 ¢

Stack (You nught want s Kevpress 1o cortro! this § They will come
out In reverse order —~ ust the way the CHIPWIT needs them io
return!

Figure 210 illustrates the icon for the Operaior to pop items uut ol
stacks. The Arguments for this Operator are 1cons representing Ine
three Stacks.

N X .

;P
figure 2 1D

The Thing Stack

The Thing Stack is useful when you are building general purpose
search routines. Asthe CHIPWIT enters a new room have itsmell for
the good Things in that room. Push the Things detected into the
Thingstack. Now you can pop the first ane out and conduct asearch
ofthatroom for the Thing. Afler CHIPWIT has found the Thing.pnn
the next Thing out of the memory siack and reuse the seareh
routing, this time with the new Argument

~Notonly can the Thing Stach bie used i conunction with the sme!!
Operator 10 detect good things. but it can be used 1o detect and
store bad Things as well. Lpon entering aroom, the CHIPWIT might
smell for the evils of the Environment. Have him smel! for the most
dangerous evils last the bombs). Fach evil detected could be
pushedinio the Thing Memory Stach. As ihe Thingsare poppedow
of the stack, the most dangerous one wll be the first 10 ceme out

Registers

Regrters display the top thiee tems in each of the three Stacks
They are displayved during Micaons sbove the Debug Paneland 1o
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the night of the Status Panel. {f nothing has beer pushed o a
Stack, the register for that stack will be emsoly

Avording Damage

Abalance hastobe struck between efficiency and precaution when
planning strategies (0 avoid excess damage. Touch and ook
instructions which keep the CHIPWIT away from walls are Cycle
and fuel intensive if used thoroughly.

The smellinstruction will help your CHIPWIT determine the level of
danger which exists within a room. This information. as mentioned
above, can be stored in the Thing stacks for later use.

TR GRT

Each of the eight Environments has its own challenges for ke
CHIPWIT,

Creedwille. This «« 3 very irierdls Environmen: You need or’y
develop routines for finding and consuming food Remember that
disks have the highest pornt value Walls are youronh danger here
ChipWit Caves: Routines are necessary here 1o orate Elecrtg.
Crabs. Use the range finder 10 determine bow 1ar sway they zre

DoomRoorm<s Ty radestioy ‘hehad thie oo oLt Zappur Be
aware that since thore 2o o goad things m e 10518 your fue
will reed 1o be @il consen ard

Pesce Path' Corttruc: searen routines (o Chtinpunh the gooa
from the bad You may find o necessary 1o kilt a fow had Thm;s

Mystery Matrix.  The key 1o deciphering the signposis 1o the
Mystery Matrix rests with the CHIPWIT < ability 1o dicover patterns
in thern,

Memory Lane.  Try 10 use the move Stack (0 remember oplimai
pathways 10 follow as vour CHIPWIT goes back and forth in the
maze
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Section if: Advanced Programming

Octopus Garden  Keep the right hand walln sight 35 a guide 1o
moving in and out 1he legs of the garden The move Sack can be
useful here

Boom Town: Travel between bombs There v a0 pornt
conserving luelor cycleshere asthisisone ufthe mont dargerous of
fnvironments. Your most imporiant task s e sutvine not kg
husband resources




Argument-The abject of an Qperator

Boamerang-The return instruction fram a SubPaned 1o the NMan
Panel.

Chip-The contamer ot an indiaduai Instrucuon Ser
ChipWits-The robots programmed

Cain Flip-An Operator providing for 2 random choice betwesn a
True or a False branch

Compare Key-Operator which checks whether a specific hey has
been pressed by the person using the program and branches True
or False accordingly.

Compare (Thing, Move, Number)-An Operator which checks 2
Stack 1o determine f a condition (Things, Moves, Numbers! is
present.

Conditional Testing-A test for a condition being present leading to
True or False branching depending on the answer.

DebugPanel-Anon-screendisplay providing informanion allowing

the user to trace program execution in three modes {step-through,
slow pace, and {ull speed).

Decrement-Ar Operator used to decrease a value inthe nymber
Srack by one

Default- & creser cond:ion ¢hargeah’e by the user

Emviconments-T=e ronms oo wboch the Chin\vn Caroes st s
o n

Flow Charts-A graphi¢ format used by programmers 1o plan thenr
nrograms.

Flow of Control-The sequence of instructions with 1n a program
IBOL {lcon Based Operating language)-The set of commands
which rells the Chipwit how to behave,

leon-A stylized picture which represents an instruction. action,
Thing, or condition.

Increment-An instruction 1o increase a value in the numhber S1ack
by one

o
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Instruction Set-The combination ot ar Operatorand an Argument
Junction-A chipwhose sele puUrDose e Anmedt two other chips
Loop-The reruinao-begimming imvrgcen o e Pamel

Main Panel-The Panel on which the ooran Tow of Controb
programmed

Menu Bar-The strip across the top of the screen showing the
selections available to the user,

Mission Assignments-The objectives 1o be achieved within an
environmen! by the Chip\Wwit,

Operator-The acion command telling the ChipWit what s to do
Options-A utiity meny lound gn the Menir Bar

Paste Panel-4n editing command allow =g the user 1o transier 2
previoushy Cut or Coped Panel

Pop-Remorves an tem trom the (oo of « S 3k

Registers- A ctorage ocanne tor Thinge = »oos gnad nunthersw huch
have been pushed into the stacks

Save (Move , Number)-An Operaior which places z move Thing or
numbernia g Stack fpush to stacks

Stacks-Memory storage provided forup e 256 Things nurbers or
moves.

Stats Panel-2n on sireen arplay showong the score. number of
missions, the zoerage sonr e, and the brgnest wore

SubPanel-A Fanel which is called from the Main Pane! and whach
can be repeatedly used in the program.

Tabs-(True and false) Directs Flow of Control based upon the
results of a Conditional Test.

Things-Arguments which are the objects of the Operators.

Warehouse-The menu which allows vou 1o ivad ChipWis snto an
Environment.
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Wastebasket-A disposal instruction which afiows vou 1 delete
unwanted chips

Workshop-The place where vou buiic your Chepiii

Zap-The command for destroying Thiras
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