One of the educational programs
on the CHAOS Il system (Ref 1 and 2)
Is a speclal extendable "game” named
GROW. Based upon the well-known
games of ADVENTURE and ANIMAL,
GROW allows students to travel
about In a vast world, learning about
varlous toplcs while solving problems
related to those topics. At any time,
the students, as well as the teachers,
may add new toplcs and questions to
GROW, thus helping (or hindering)
other who later explore the same
route. In this context, GROW Is as
much a tool used to bulld CAl pro-
grams as It Is agame. )

Oneof the advantages of GROW Is
the speed and ease by which the
things the program knowns about can
be explored and extended. The baslc
framework can be bullt very quickly by
a teacher and the task of filling In
detalls (such as hints or paths to take
to skip ahead to new lessons) can be
added by students. A program which
permits changes to Itself Is far more
Interesting than a standard Interactive
Instructional system especially since
the user's Interactions may be pre-
served. This, of course, Inspires and
amplfles natural creatlvity.

GROW does not possess any artl-
ficlal Intelligence ‘understanding’ of

Jeff Levinsky, 2240 Callifornia St. #2, Mt. View,
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either the subject matter or the user’s
Interactions. Instead, simple pattern
matching Is used - but as the
following sample session shows, this
can be quite powerful In Itself. The
sesslon begins with the user (whose
Input Is In Italics) Invoking GROW
from CHAOS Il and trylng some
simple additlon problems:

% GROW

WELCOME TO GROW

LEARN ADD

DO YOU WANT A DIFFICULT
LESSON?

NO

SUPPOSE WE ADD 13 and -12.
WHATDOWE GET?

+1

RIGHT. SUPPOSE WE ADD -13
and 12. WHAT DOWE GET?

+1

NO

-1

RIGHT

This standard pattern of GROW
describing something (perhaps stat-
Ing a problem) and the user then
responding with a command or
answer can be used far more Imagin-
atlvely:

YOU ARE IN A DARK EERIE
CAVE.
LIGHTSON

GROW:

A Program

That “Learns”

Jeff Levinsky

THE CAVE ISNOW FILLEDWITH
GLARE- FREE FLORESCENT
LIGHT. THERE IS A ROCK ON
THE GROUND WITH THE MYS-
TIC QUESTION: "WHAT IS
THREE CUBED THRICE?”

19682

HUH?

19683

THRICE - NOT TWICE.

7625597484987

GOOD. THE ROCK VANISHES
AND A GLISTENING METAL
CYLINDER APPEARS IN ITS
PLACE. THE CYLINDER IS
ROUGHLY 6 INCHES HIGH
AND TWO FEET ACROSS.

KICKIT

THAT MIGHT HARMIIT.

SITONIT

THAT MIGHT HARM IT.

STANDONIT

YOU HAVE JUST BEEN TRANS-
PORTED TO THE STAR SHIP
ENTERPRISE. YOU ARE ON
THE BRIDGE. THE COMPUTER
IS MALFUNCTIONING!I T
DOES NOT KNOW WHAT THE
SQUARE ROOT OF 3865156 IS.

ASK KIRK

HUH?

The scene the user Is currently In can
always be extended. In brief, the word
EXTEND causes GROW to ask for
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keywords or phrases that will cause
certaln actlions:

EXTEND

KEY WORDS / PHRASES
: SPOCK

: KIRK

:MCCOY

ACTIONS

: PHE'S AWAY ON A MISSION!
EXTEND

KEY WORDS / PHRASES

: 1966

ACTIONS

: PTHAT'S RIGHT — YOU've
SAVED THEFLEET.

: +10

: GSICKBAY

As the extenslons glven are entered
Immedilately, the question "ASK
KIRK” no longer falls; Instead, a
message Is printed, as speclfied
above.

ASK KIRK

HE'S AWAY ON A MISSION!

WHAT ABOUT SPOCK

HE'S AWAY ON A MISSIONI

IT'S 1966

THAT'S RIGHT -
SAVED THE FLEET.

DESCRIBE SICKBAY

One of the actlons to be taken when
“1966" Is glven Is “GSICKBAY,"” that
Is, “go to the SICKBAY scene.”
GROW discovers that this scene has
never before been entered, sothe user
Is asked to describe It. The user then
extends that scene.

: YOU ARE IN THE SICKBAY -
AN ALIEN HAS A HEARTBEAT
OF 57 BEATS

PER HOUR. HOW MANY
BEATS A YEAR IS THAT?
(A STANDARD GALACTIC

YEARIS 365 EARTH DAYS)

EXTEND
KEY WORDS / PHRASES
: 499320

YOU'VE

ACTIONS

: PTHAT'SIT

: +5

: GCASTLE2

EXTEND

KEYWORDS / PHRASES

: MCCOY
: DOCTOR

ACTIONS
:PTHE GOOD DOCTOR CAN'T
HELP.

Now the SICKBAY scene can be im-

mediately used:
WHERE’S MCCOY
THE GOOD DOCTOR CAN'T
HELP.
TELLMCCOY IT’S 499320
THAT'SIT
YOU ARE IN AN ANCIENT

CASTLE TOWER, AND MUST
TELL THE EVIL WIZARD THE
FULL ORIGINAL NAME OF THE
EMPEROR AUGUSTUS.

GAIUS OCTAVIUS

VERY GOOD.

And, flnally:

HELP

TOQUIT, TYPE‘QUIT’

TO START OVER AGAIN, TYPE
‘RESTART’

TO ADD TO THIS* TYPE 'EX-
TEND’

QUIT

QUITWITH 70 POINTS

%

Using GROW

As the examples suggest, users of
GROW always travel from scene to
scene, or more precisely, from node
to node. Correct answers typlcally
cause a new node to be entered, but
Incorrect answers might also. The
term “Node"” Is preferred over “scene”
as sometimes a new node might still
be refering to the same scene, as was
the caseIn the cave example above.

Each node conslsts of an Inltlal
description of the node and a number
of keywords/phrases matched with
varlous actlons. Whenever a user
enters a new node, the description Is
printed (e.g., “YOU ARE IN A DARK
EERIE CAVE"). However, If the node
has never before been entered, then
the user must Instead provide an
initiai description for the node, which
GROW records permanently (as In the
SICKBAY node above). The key-
words/phrases and actlons can be
added to a node via “EXTEND.” In all
cases, when node data Is entered a
blank llne Is used to Indicate the end
of the data. When the user Is In a
node, the actions wlll be performed If
the command typed in by the user
contains one of the associated key-
words or phrases. Once one match is
found, GROW wiii iook no further. As
an exampie, in the SICKBAY node the
keyword “499320” has the actions
*PTHAT'SIT,”* +5,” and "GCASTLE-
2" associated with It whlie the key-
words "MCCOY” and “DOCTOR" are
assoclated with the actlon "PTHE
GOOD DOCTOR CAN'T HELP.” Due
to the order In which these two exten-
slons were made, the command
“TELL MCCOY IT'S 499320" Is Inter-
preted correctly: GROW first trles to
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find “499320" and then, if that falls, It
tries to find "MCCOY.” Care is needed
In cases llke thls, for if the node had
been extended In the other order,
“MCCOY"” would be matched before
*499320” and the user would not have
been credlited for the correct answer.

There are no limits on the number
of nodes, extenslons, keyword/
phrases, or actions, or on the length
of the Inltlal descriptions of nodes
other than the overail flle space of
CHAOS Il. The set of primltive actlons
(those deflned by GROW Itself) Is
small but quite powerful. In addition
to nodes, GROW also keeps track of
the user‘s score and two of the primi-
tive actions allow this to be modifled.
Two other primitive actlons allow
nodes to be entered and extended.
The primitive actions are:

+number - Adds polints to the user’s
score, asin” +20.”

-number - Subtracts points from the
user's score, asIn "-15.”

Ptext - Prints out the text, as in
“PTHAT MIGHT HARM
IT.”

Gnode - Goes to another node, as
In “GSICKBAY."”

X - Allows the user to extend
the current node.

Q - Causes GROW to print the

user's score and quit.

These primlitive actlons are used
much like statements In a program-
ming language, and there Is one
restrictlon: actlons following a “G,”
X" or “Q" within the list of actlons of
aslingle extenslon are Ignored. This is
because GROW Immediately goes to
another node, modifies the current
node, or qults, respectively, upon
performing these actions and thus
cannot come back to do the next.

When the user types In a com-
mand, GROW often searches the
current node for a matching keyword
or phrase unsuccessfully. If this
happens, GROW will then search a
node named DEFAULT. Some key-
words in DEFAULT are “QUIT* and
"EXTEND” which cause the “Q” and
"X" actlons, respectively.- DEFAULT
then becomes the current node and It
can also be extended. If GROW can-
not find a match in DEFAULT, then a
random message is printed out and
no action Is taken. GROW also knows
about a node named INiT, which is the
current node whenever GROW Is
Invoked from CHAOS i initiaily. INIT
can also be extended In the normal
fashlon.

All of the effects lllustrated In
GROW can be obtalned by clever uses
of nodes, keyword/phrases and ac-
tlons. For Instance, GROW knows
nothing of arlthmetic but numerlcal
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answers can be stored as keywords.
Piacing spaces around numerical
keywords can be used to insure
correct matching. Experimentation is
the best way to learn how to use
GROW to set up lessons, tutorlals,
qulzzes and games.

Inside GROW.,

GROW Is written in CHAOS 1I
BASIC which is simiiar to most
microcomputer versions. The pro-
gram uses mainiy strings (but no
string arrays) and sequentiai fiies,
and shouid be easy to transport onto
most disk or cassette systems.

Nodes are stored In flles with the
name of the fiie belng the name of the
node. The Internal format uses null
strings to separate the components of
the node. The format is:

1. The initlal description of the

node (zero or more strings),

2. Anulii string and

3. Zeroormoreof:

a. a list of keywords/phrases
(onetoaiine),
b. anuiistring,
c. a list of actions (one to a
line) and
d. anullstring.
Nodes are extended by adding an-
other list of keywords/phrases and
list of actlons at the end of the fiie
(separated and terminated with null
strings). Since files are totally dyna-
mlic in CHAOS il, GROW need not
worry about the size of the node.

The main varlabies in GROW are:

N$ the name of the node the user
currentiyisin,

the DO ACTIONS subroutine is
used, otherwise a random re-
sponse Is given.

FINDLINE line 5000
Searches the currentiy opened
file for a match to i$. Subroutine
SKIP BLOCK Is used to skip over
the Initlal description of the node
and iater over the iists of actions.
Subroutine GET LINE is used to
obtaln a iine S$ which contains a
keyword/phrase. FIND LINE re-
turns with F = O uniess a match
isfound -in whichcaseF = 1.

DO ACTIONS iine 5400
Finds and performs the actlons
associated with a keyword/
phrase that has been matched.
SKIP BLOCK is used to get to the
list of actlons and GET LINE Is
used to obtain the actions one at
a time. Null and undeclpherabie
actlons are Ignored. Subroutine
CONVERT Is used to get the
numerical value for actlons with
“+" or “-.” Subroutine GO TO
NEW NODE is used for action
“G;"” subroutine EXTEND NODE
Is used for action “X."”

RANDOM RESPONSE line 5800
Prints arandom response.

SKIP BLOCK line 6000
Reads through a flle (#1) untll a
null line or the end-of-flie Is en-
countered. For Instance, SKIiP
BLOCK Is used to advance
through fiies containing nodes
skipplng over lists of actions.

GETLINE line 6200

Reads the next line from a fiie
and returns this in S$. if there are
no more lines, S$ Is set to the
nuii string.

CONVERT line 6400
Converts the second through the
last characters of S$ Into an
Integer and returns this In N.

INPUT NEW DATA iine 6600
Obtains lines from the user and
writes them Into a node. The
prompt is a coion. The user indi-
cates the end of the list of iines
by an empty line.

COPY NODE iine 6800
Copies the current node into a
node called TEMP. TEMP can
iater be expanded by subroutine
INPUT NEW DATA.

GO TO NEW NODE line 7000
Sends a user to another node if
the name appears iegal. N$ Is
updated. If the node exIsts, sub-
routine GET LINE is used to help
print out the description in the
node. if the node does not exist,
the ERROR trap is used and the
user must describe the new
node. The description Is entered
vila subroutine INPUT NEW
DATA. The ON ERROR GO TO O
resets the ERROR trap.

EXTEND NODE 1ine 8000
Uses INPUT NEW DATA to add
theiist of keywords/phrases and
the corresponding list of actions
to the current node. The COPY
routine is required due to CHAOS
ii file usage.

P theuser’s score, RASIC

I$ alinelnput from the user and MITS EASIC Vew, 4.1

S$ allneInput fromafile. e, AR
GROW Is constructed modularly with oK
the main program conslsting of a cali LIST
to the inltlalization subroutine and an
Infinite loop In which the subroutine ;?, ﬁz: :“ 53;5.2‘?;.‘2‘,‘ ?L‘:""Iﬂii RS
to get and process commands from 20 RFM . BY FFF L FVINSKY .
the user are called. The subroutines in O (e e AL PIGHTS PESERVED %
GROW are: :2 :;: * UPITTEN IN FHAD® 1T RASIC o

INITIALIZE iine 2000 1000 FEM MAIN LDDP

Ciears space for the strings and : g; 2 :jg:'l :: ?222

ROS 2

files, zeroes the score and 1020 GOSUE 4000

causes the introductory message 1040 GOTD 1020

In the INIT node to be printed. 2000 FFM INITIF ICF

2010 FLERFP 2N0N.¢&

INPUT LINE line 3000 2P0 Pan °

Gets a (command) line from the PA3N NSa"TNIT™

user. The prompt Is a space. Iy

2070 6DTD 1020

PROCESS LINE line 4000 3000 REM INFUT LINE

Trles to find a match for the 2010 LINF INPIT "398

(command) line by first looking SNGORISE lpe” ©

In the current node (N$) and then o U T —

In the DEFAULT node. The FiIND 4010 DPFN T 4 1sN$

LINE subroutine does the actual S (R0 LD

searching and returns with F set Shas }fan "

to 1If, and only If, It has found a 40%0 DPEN “T"«1« "DFFRAIILT"

match. If a match Is found, then
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4040
4080
40930
4100
4110
4120
4130
snon
N0
snen
020
snan
K050
S0AN
%0720
SnR’N
S090
400
sS40
S470
S420
=44n
s450
K440
470
=48R0
490
sS500
=10
800
S&10
8”0

[R2N
ANON
&nin
A020
AN
enan
é20n
210
h220
40N
410
AP0
A42N
A44N
~45n
A4AN
66NN
6610
AR20
66320
640
ARAN
AR10
rRA0
AR?N
AR40
eR%N
ARe
2onn
7010
2nen
20=n0
7Nan
205N
ZNAN
2020
TORN
nen
2100
2110
vi2en
hé 11l
714n
7150
2160
KOON
KA
RO~N
OO
RA4N
RN%AN
2OAN
ROAR
ROkQ
307N

ROs6

GOSUR S0nn

1F F=1 THFN 4110

ROSHE SRAON

6010 4120

ANSLUR S4n0

FLOSF

RFTURM

FFM

F=n

ADAIR £00N

1F EOF 1> THEM FFTIIFMN

ANSNHIE <2ON

1F Sk=""THEN S0nPnN

e Y

1E INSTR(IR+5S>=00 THEN S020

F=1

RETLIRN

REM

GOSUR ANAN

GO<HR A20N

IF “8=""THFN PFTIIRN

Te=| FFTH“%e 1D

IF TS="P“THFN PPINT MIDEK: S+ 1R0TD Sa/n

IF TS="N"THFN PRINT"OUIT WITH “TP:"POINTS"SFND
IF T8="+" THFN AOSLIR €4NOzP=P+N:ANTN 5420

IF T8="="THFN ROUE~4003 P=P-MIGOTOS42N

IF T8="RA"THFN GOSIE 2000:RETURN
1F T8="X"THFN GOSNE &ANOIFETLIRN
AOTOS420

REM

R INT(PND (D ¢ 2)

I1F P=N THEN PRINT HIIH?"ELSE IF R=1 THFN PRINT“WHAT“ELZE FRINT"1 DOM

FIND ) INE

N0 ACTIONT

RANTIOM RESPOMSE

T UNDERSTAND™

RFTIIPN

FEM

IF FOF (1D THFN <%=
TNPIITS1.5 8

IFSS < “"THFN AN10
FETIIPN

FFM

1F FOF (1> THFN
FETUPM

FFEM

N=0

1=p

TF IDLENSSI>THFN FFTIIFN

N=Ne 1 N+RM (MIDR SFe o)) ~RTC O™
T=1+1

AOTD Aaz0
FFM

I INF INFLIT
PRINTS1.7%
TE 187 ““THEN »&10

FETURN

PEM

OPFN “T"+2e NS

OPFM “N"s 1+ "TFMP ™

1IF FOF 2> THEN PFTURMN

INFPIIT 218

FRINT «1.7%
AOTORR=N

REM

TFLEM R <P20R (A FN TS 1> THEMN PETIHIRN
CI0SE
NY=MIDS : "3e 00
ON FRROF ~OTO 2700
OFEN “T"+11NS
AOSIIR A20N

TF R=""THFNT15SN
PRINT<S

ANTD 2nen
RESIMF 2110

I 0°F

OFFN “N¥e 1%
PRINT“"TIF<r & 1KF
SN 1R M

oM FRFEOR AOID o
RFTUFMN

FEM

FL0°F

SO°UR ARNN
FRINT EFY WNRENS PHERF ™"
(21 ol ) T I
FRINT"ACTINN" "
HOTDR wFO0
rLO°F
FTLLNS
NRMFE “TFMP R he
FE TR

Sk TP RIOCH
"IRFTURM

RET LINE
8= ELCE TNPUTS1,°S

FONVERT

INFIIT NEW DRTR
LU RS

cNey MODF

GOTOD MFW MODE

I NY

FXTFND MODF

Figure1

To run GROW on a new system, the
nodes INIT and DEFAULT must also
be provided. On CHAOS Il, these
nodes can be created using the text
editor. On other systems a short pro-
gram can be written to read lines from
the terminai and place them in a fiie of
strings. The listings of GROW, INIT
and DEFAULT are given In Figure 1.

Beyond GROW

Some of the features absent In
GROW are actuaily provided by the
CHAOS Il system. These Include the
abllity to have several GROW sub-
systems and the abllity to protect
specific nodes from extension.
CHAOS il also enforces a quota on
flles thus preventing GROW from
overgrowing the entire computer.
Users of other systems might obtaln
these features by modifying GROW
itseif. For Instance, GROW might
automaticaiiy prefix each node name
with an ASCIi character Indlcating to
which subsystem the node belongs.
This provides up to 256 subsystems
and prevents errors arising from simi-
iariy-named nodes in different sub-
systems.

Those accustomed to program-
ming ianguages such as BASIC or
PILOT wiii probably feei uncomfort-
able with the limited number of
primitive actlons that GROW pro-
vides. A language such as BASIC or
PILOT could be used in place of the
primitive actlons, but the Implemen-
tation can be difflcuit. One technique
Is to encode nodes as subroutines
rather than as data fiies and to merge
the current node into the program
workspace. Certaln BASICs appear to
have this capabllity.1 Another tech-
nique, which can be used with
BASICs that provide an Immediate
mode, is to encode GROW in
assembiy language and have It caii
upon the BASIC to execute the
actlons In the node. Using a high levei
ianguage for actlons does require that
all users who add extenslons learn
that language (or at least a subset of
it), which may be Impractical, especl-
ally with eilementary school students.

7 POINT FOOTNOTE GOES HERE
On larger computers, GROW can very
easily be implemented In interactive
languages such as APL and LISP.

In connection with a computer
science curriculum, GROW can be
used effectiveiy as a base for a
series of programming exercises. For
exampie, a program can be written
which wiii find all nodes and aii paths
between nodes. This can then be
modified to print all of the descrip-
tions of nodes or all of the keywords
and phrases. If the GROW program
has been In use for some time, the

CREATIVE COMPUTING




Grow, con't...

listings of what has been added can
be quite amusing. An advanced pro-
ject is to find the shortest way (in
terms of nodes visited) to score as
many points as possible (without
scoring at a particuiar node more than
once). This is a variant of the Travei-
Ing Salesman problem.

Finaily, Imagine a single GROW
system on a network of personal
computers, with thousands of users
piaying simuitaneousiy. Even with
oniy a dozen or so users providing
extensions at a time, one couid be
certain to be abie to expiore new
nodes forever. @]
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CHAOSII

CHAOS 1l 1a a muiti-user, muiti-tasking
8080-based system developed at Clalremont
High School in San Diego, Callfornia as an
economical alternative to large timeshare or
networked microprocessor installationa.
CHAOS Il permits at least half a dozen students
to simuitaneousiy deveiop and/or run pro-
grams written In BASIC, 8080 machine ian-
guage and SHELL (a powerful command ian-
guage). Students and teachers may each have
private directories; both fiies and directories
may have accesa rights specified to restrict or
allow access from other directories. CHAOS Il
currentiy uses fioppy disks for masa atorage,
and directories are assigned to a particular
disk, thereby permitting one disk to be used per
clasa. Thia in turn resuits In greater economies,
as the disks for one ciass can be copied and
dismounted and the disk for another ciass
mounted on the same drive within a five to ten
minute class break.

For further Information about CHAOS II,
please write to:

Computer Systems Design Group
3632 Governor Dr.
San Diego, CA 92122

“You don't have a mind of your own
and can be programmed to do any-
thing, but on the other hand, you have

agreat memoryand...”
gr E ©Creative Computing
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for the 8080 only $§Q95

e FORT
* FORT
e FORT

/80 is a subset of Fortran IV with many powerful enhancements!
80 is an advanced software development tool
80 is AFFORDABLE!!

FEATURES

® FORT/ /80 dwectly addresses 8080 ports as
FORTRAN variables

® 1/0 dnivers accessed via FORTRAN read/write
statements

® FORT /80 accepts embedded in-ine machine code

® 8080 condition codes are avaiiable as FORTRAN
keywords and can be operated upon

® Multiple assignment operators accepted

© interieaved listings and object code lor quick
debugging

® Symboiic names up to 31 char long simpify
documentation

® Constants expressable to base 2. 8, 10, 16 or as
char strings

o Compact. Needs only 25K lor compiler and
minimum workspace
- W) ) S .

FORT/ /80 Language manual separately
FORT/ /80 Implementation manual

Sample diskette validation program and data

E - _R_N_R _J
PRICING

FORT//80 CPM version and manual on 8'’ diskette

® Fast, Runs up to 10 times as fast as PLM

© FORT//80 dwectives specify location of code in
memory at run-time

© Interrupt and interrupt control

© FORT//80 control ol mnterrupts and interrupt
service lines

® All code runs on 8080. 8085 and 280 (upward
compatibiity)

® FORT//80 Is a true resident compiler and
generates directiy executable object code No run
time package needed

® FORT//80 1s very fast It compiles quickly and
produces dense highly optimized code

® Single and double precision IBM tormat tioating
point anthmetic

$99.95
20.00
20.00
5.00

Shipping charges to US and Canada postpaid, overseas add $5.00. Piease add
appropriate state sales tax. Master Charge and Visa accepted.

.FORT/ /80 is supplied on a singie use basis, subject to the signing of a non-disclo-

sure agreement.

.FORT//80 can be implemented with other disc operating systems using the
implementation manuai or special versions availabie by quotation.
. The purchase price of manuals and sampie programs will be credited towards

subsequent purchase of FORT/ /80
1Ismsay 2iactionios

BOX 40

Distributors:

PHONE ORDERS CALL -4

AOCHESTER, NY 146
1-648
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CIRCLE 113 ON READER SERVICE CARD
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THE WIZARD OF WALL STREET?

Real-time TRS-80 L2 16K stock market game
with supply/demand, US economy, cycies,
takeovers. $19.95 caasette.

WRITE
METATRON, Box 900, Amherat MA 01002.

CIRCLE 179 ON READER SERVICE CARD
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AUTHORS WANTED
BY N.Y.PUBLISHER

A well-known New York subsidy book
publisher is searching for manuscripts
worthy of publication. Fiction, non-
fiction, poetry, juveniles, travel, scien-
tific, specialized and even controversial
subjects will be considered. If you have
a book-length manuscript ready for pub-
lication (or are still working on it), and
would like more information and a free
booklet, please write:

Vantage Press, Dept. D-65
516 W. 34th St.. New York. N.Y. 10001

CIRCLE 115 ON READER SERVICE CARD




