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. - . ABSTRACT .
Y
- .’I .
2 . Research on man-machine communication was'gxamined\ﬁo gain insighé into
,techniques for improving interdétive programs through.the enhancement of
i communicative style.t The human-computer interaction is compared to & con-
. versation, and specific recommendations for improving this inEerqction are
enumerated,',The suggestions‘aqe general in nature and are arranged injo
a preliminary "Guide to Style in Interactive Programming". °A sample inter-
. active program that tries to incorporate some of the recommendations cited
is included as, ,an appendix. * . . -
1A ‘\ r - !
d . I'4 +
' INTRODUCTION
. /
L e .
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Few peoplé who have interaited personally withug computer have lukewqrm
feelings about the ggperience.' Most often, people find the interaction
& either highly enjoyagie or totally distasteful (Martin, 1973; Melnyk, 1972).
The strengths, of these reactions are an important consideration in the de-
sign of computexr-assisted instructiofal (Car) programs, as students who
find the interdction distasteful will reluctant to use the computer re-
» - peatedly. ; be}

A

+

It is this author's belief that mdé; of the distasteful qualities of inter-
active computer programs may be attributed directly to their poor communi-
cative style. This is because program authors often fail to consider the
posture of the naive user. This paper attempts to provide guidlines fqr
good communicative §ty1e by examining the research on man-machine communi-
cation and techniques.that can be used to smooth the human-computer inter-
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- the design of effective human-computer lntexactlons.

teéletypewriter or small tathode-ray tube) and knowledge of a high level .

. a ! ‘ . § . .
. N . mg ®. 7 . 2
’ E m b ¢ L4 Y ~ [ ]
v ' ;’ * .. v N 4 > ' ¢ -
o . . COMPUTER INTERACTION AS g( CONVERSATION ¢ .
f’. , - . . , . 4 ‘. . ~ et N .
. ; . . ) | * 3, . - s <. '

Nickerson (1969){suggests that llttle work 1n the related fields of plgo— !
nomics, . huma fautors, and human englneerlng can be- applied da ectlg to
"What mak€s the man-

her types of man-machine..

computer interaction qualltgyﬁveyy different from
interactions", he explains,#"is the 'fact that (man computer interaction)
may be described, without gross misuse of wards, as a conversag%on". This
theory can be supported by comparing Schramm's model of communication (1954),
shown in Figure 1, to a diagram of the processes involved in human-compuiter ’
interactions,, shown in Flgure‘Z. 't . :

/ - ! - ‘ - b 1 . “w o, . >
From these diagrams, it might appear that the ideal human-computer inter- )
action would be an exact replica of a human—human conversatlonr\ Chapinis .
(1971) and Foley (1973) point out ‘several reasons. why thlé *s not yet tech-
nol¢gically possible, and even a.brief examination of this approach will
show why lt is not desdirable in many applications. For example, graphic
display technlques can 1mpart far more .information than verbal channels
(Martin, 1973), and lnteractlons with computers can.improve upen normal
technicdl conversations by reducxng redundancy (Ni8kerson, 1969). The. most
ddsirabie type of human-computer ‘interaction, then, mirght be described as .
the on€” which allows the most efficient operation of the human-computer -
system. ‘That is it should be desxgned to provide the easiest-to-use 1nter—
face between the problem‘deflned by the user and*the related capabllltles .

of the compputer (Foley, 1973; ‘Melnyk, 1972). .

s

In our struggle .for efficiency, however, we often sacrifice- the convenience

of the user for thd convenience of the system. Users are forced to understand
cryptic messages and respond1with codeg rather than with wdrds'. Somehow,™

we forget what it is like to be users the minute we become programmers, .
just as we forget what it is like_to be pedestrians when we become-drivers.

Our programs then 1mpart the character of a cold automaton rather than a

human author. ’

* K ' . .
The recommendatlons presented in the remalnder of this paper are lntended
to provxde preliminary guidelines’ for programmers who wish to rehumanlze
their programs but who have only. a minimum computer interface (standard

language such as BASIC. They are interpretations (beth fnductive and deductive)
cf related literature and should not be construed as :ecommendattdhs speci-
fically intcpded by the referenced authors in their original contexts:

IS Y
«
v :

A PRELIMINARY GUIDE TO STYLE IN 1 .

. ‘ INTERACTIVE PROGRAMMING N -~

& b

‘As yet,

Car...
CAI pro

4
- r

no ackgowledged sense of style has developed for
In the meantime, howevcer, some singularly unstylish
grams are being written. ~(Martin, 1973, p. 413) ¢
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(I)- Maximize the amount of ipteraction in your programs.:. Meridith (1973)

\ N suggests that "machine surrogate tutors" best impart information through
continuous interaction. Foley (19734 points out that a program will have
the best chance of understanolng the user"s desires if it can get the user
to supply a "stream of input”. Yntema (1969) has observed that as inter-
actions becbme more "expénsive" (both in the monetary’sense and in the number
allowed), computer users are far more anxious about making errors. Inter-
action can be maximized by keeping your messages short and requ1r1ng a user

s response after every few lines.

(2) Tie your programs in with other media. Sometimes, short messages do

not p%ovide enough latitude.to tell the user all that is necessary. But .
rather than print out several pages of text on the terminal, Heines (l975) .
suggesus that a user's guide be written to .accompany the program. The user's
guide might include diagrams andLﬁhotographs which do not lend themselves
to-computer displday or just descriptlons that. are easier to read from a
prlnted'page than from the computer termlnal

(3) Use ggper and lowér case if available. ThiS recommendation has been
made by Repko (1975), among others, and is consistent with her view thHat—

') a computer system should "coﬁform to the user's conception of the environ-
"‘pent" As text is normally presented in upper and lower case, so should
- , ~ 1t he on the computer terminal (if phy51cally possible). Upper case t}xt
- ‘has a cold7“official feeling while lower case text is less forbiddingt Rt
; t (4) . Display program output alcng the entire width of your screen oOx paper. -

Gregory and Poulton (1970) .found that poor readers had significantly pogrer \
éreadlng comprehen51on when text of seven words per line was right~justified
as compared to their ability.to comprehend\the same mate¥1al with uneven
right-hand margins. (Good readers showed no significant difference, in com-
prehension’ with the two methods of presentation.) )This effast was nuillfled,
) however,- whén the text was lengthened to twelve words per line. The pri-
. mary implication of this finding is that text df seven words per line or
.less should not be right-justified. "The secondary implication is that text
. #ines should béimade as long as possible, at least up to twelve words per = .
Tine. Thus the width of the output device (screen or paper) shouldallmlt A
the length of your message lines rather than tne convenience of the,program.

[y Y
. .

For example,\oon51der the normal ys¢ of the PRINT statemehnt to produce pro—
i o gkam output in BASIC. If the lengti of a statement line is limited to the
width of the output medium, program output must be at least eight characters,
. shorter than the width#f the medium. This 1edbecause at least oune space
is needed for the line number, five far the PRINT command, and two for the
. opehing and closing quotes The problem can be easily solved by using a
- semicolon at, the end of a PRINT statement and continuing the additional
g text with the next statement line.
- -
(5). Keep format and style in mind. MeLaughlin (1966) compared the abilities
of college undergraduates to locate information in well-produced and'poorgsu
.- produded (verbose) technical pamphlets. He found no significant difference
in test performance when thHe two types of pamphlets were used by motivated

EOrmaﬂce when they used the poorly produced pamphlet as compared to th(:r'
performance.w1%h the well-produced one. 1In both cases - motivated and

»
-

‘\ | | \\9, ' R ‘ ‘ |
" FRIC A o .

- . '

)

students. Unmotivated students, however, showed significantly poorer per - E“.
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Y ~ , ¢
unmotivated -- students spontaneously stated that.they would not have read .
the poorer version voluntarlly. McLaughlin conoludes‘ . '

. .
-

Objective measurement may show that the style of presens p
tation of printed technical matter has little effect upon N
the efficiency with which information can be culled from . *

Ait. Vet subjective preferences may be so strgng as to ©
make readers ignore materlal presented 1n a certaJn style.

(Page 257) - . . X : SR v e

(6) Consider the experience of your target populatlon. MlllSLé{ﬁG?) and ’ i
_ Nickerson (1969) have stated that the population of computer us¥fs is be- &,
coming incregsingly heterqgeneous. This means that more and more naive
users are continually coming into contact with 1nteract1ve computer progréms.

The style of these programs should therefore be frxendly and conversatlonal '
(Martin,® 1973). Repko (1975) feels that «programs written for nalve users -
must not assume 'the programmer's knowledge of computer terms and operations. .
She acknowledges the' difficulty of "putting Hourself into your user's shoes" -

by 'describing the programmer as seeing the computer from the,"lnslde" while

ot ‘the user, _gees it from _the “outside". :

. .
4 4

Consider the act of entering data to a program in an 1nteract1ve mode.
In BASIC, the rogram statement used for this purpose.ls INPUT, which prints

Vi a question mar ton the terminal and accepts data typed at the kéyboard.
Very often, theréfore, one sees interactive programs-whlch prlnt outrqueries
\ like th‘is- e ’ , 'Y .
~ - T P N - . ; < .
7 ‘ INFUT THE" INTEREST, RATE IN % PER YEAR | T
ot 2 N ~ o . R S
< 1] Py ”
This query clearly reflec tle programmer s view of the data entry proce-
dure. The user must interpret the word‘"lnput" as "type". With little® v
additional’ effort, the . prdgrammer cdn use the question mark as normal punc~
tuation and relate more closely to the user’ ssylew of the data entry. proce— 2
dure: ? . - = .
L . . Lt . v
)’ WHAT IS THE INTEREST RATE IN % PER YEAR? .

£ -
s This is a 51mp1e,§uestlon, and the fact that a user response in required
*+ 1is more obvious. s e - X .

~ v 3

N ) . ', - )
(7) - Prompt the user as to the type of reSponse equ1red. Even the most

obvious query to an 1nteract1ve,programmer may not 1mmed1ately indicate -
to a nalﬁe user the type of response to be made. When users are prompted,

. however, the doubt is qu1ck1y erased (Heines, 1974) For example, . "
. . .. - " . '
PLEASE TYPE "YES OR "NO" IN RESPONSE TO THE FOLLOWING -
QUESTION AND THEN PRESS THE Rm*URN KEY: . )
HAVE YOU EVER USED- THIS TERMINAL BEFORE? . M
1 /77 4

Once this type),f instruction is,é%:sn, shorter prompts usually suffices
. ’ ~ ¥ ’

WOULD ¥OU 'LIKE TO RUN THE PROGRAM AGAIN NOW ("YES" OR "NO")?.

Phrir o e .0 R ' . ’
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- Y : 3 k3 . 3
~ (8) Use,menus to indicate the user's options. Option menus have been '’ g

-

usded successfully with all classes of computer users (Foley, 1973; Martin, .
1973). p&us technigue allows the user to select an ogtlon from a.given ’ ‘
¥list qu1ck1y and efficiently because all available optlons are displayed :

and 1nd1cat10n of the option des;red by tha user is extremely simple. Fgl- . o
1ow1ng ig an example of a simple option menu which. guides the student through .

an interactive env1ronment (Keines, 1974): . ) R .

. <
[ - N

- ~ . "Y0U ARE NOW REGISTERED FOR THIS TERMINAL SESSION AND .
MAY SELEQ? A PROGRAM OPTION FROM THE EOL;OWING LIS?: :
*) . K -
’ (1), RUN A CHECK POINT PROGRAM ~ - .. 3 '~ _ * .
(2) ,-DISPLAY ALL THE DATA STORED ON YOUR WORk , J&\
ro3y DISPLAY ALL STORED DATA IMN SUMMARY FORM , A ..
. ) " LOR.ew 4 , / ' . :
‘”‘ . (4) = END THIS TERMINAL SESSION ™S e 1 . ) ",
- ol ¥ . .
” .- . ) WHICH OPTION WOULD YOU LIKE TO EXECUTE NOW (TYPE A
Ly T NUMBER) ? ‘ L -
.? . ’ ¢ [ - . ' o 4
" (9) Make error messages friendly and factual. Programmers wvery often oversz
' ~look the importance of carefully constructed error messages. In the worse 3
case, their‘error messages are flippant 1nsults to the user. At best, error
messages are often omitted, queries answered indorrectly are simply reprinted, !
and .the user is surpriséd to seé a question asked again that he(on\she has
just answered. Consider the follpw1ng‘1nterac§}on. . , ’
z b
Computer: HAVE YOU EVER USED THIS ‘I'ERMINAL"BEFORE?\‘ oo
. User : YSE T : ‘ N
‘ Computer: HAVE YOU EVER USED THIS TERMINAL BEFORE? : N .
’ R " / ~ " . \
. The naive user will surely be confused, chlnklng that he or she has already
respoqdea "YES" to this query. . L

\l -
One solution is to tell the user that an incorrect responsL hqﬁ bee;§$ade.
When this is done, however, Meredith (1973) suggests ;that messages using
terms, such as "not understocd" or "rephrase', should be used rather than
.. "that most irritating word in the progrdmmer's lexi‘con: IQLEGAL!"‘ )
. » x L= . ¢ *
Foley (1973) stredses that 4to  the~lser, each error is a unique obstacle". . o
The programmer must handle unanticipated responses "elegantly", i» cofitinues, N

encouraging the user to correct the error.- He notes: . .

s
\d

. A reference librarian is very unlikély to tell a user
* that she has no idea what he is talking about -- yet
this is exactly what computer information systems f . ,
- regplarly,do. "Thus they quickly gain‘*a repu<et10n‘ ' \\*\7

L

for beJ.ng frustrating. .. -

e

The following g\h&gle of error, handllng improves upon the interaction shown |
- previously: ~ :




é% Py - %L; ’
. \ . AR 7;5.
‘ i &’ L - ‘
Computer: -HAVE YOU EVER USED m1§.mmxnu BEFORE? .
User °~ : YSE = | :
Computes: I CAN ONLY RECOGNIQB THE RESPONSES "YES"
' OR "NO" TO THIS QUESTION. PLEASE CHECK ’
. YOUR RE§PONSE AND TRY AGAIN. . ¢ ’ Y
- ‘  HAVE !OL\E;IER USED THIS TERMINAL BEFORE?
’ < . . {4 . * [y <
{' " Tpis type of gﬁplanatory error message can be suf%iciently generalized to
. , be programmed as a subroutine and calfed whenever a "yes" or "no" response .
K;/( is required. . ¥ T . .
' * 1Y v - i :
S (10) Do hot eliminate message redundancy at the expense of mesSsage ¢larity.
. Some readers' may feel that the above message ;s £$r\too\wordy tb be prac-
’ _tical, e NEcially if it is repeated each time thls mistake is made. But _
“ +  the balan of Jessage redundancy and clarity is often Hdelicate: too much

redundancy' can bore an audience while too, little can confuse'®them (Schramm,
1954). Nickerson (1969) admits that "all users tend to be impatient with = ¢

redundant and non—-informative messages", but further notes that: «

% “~
. . _ .
ot “...the extent to which any particular communicatioqi ¢
o from the computer is redunddnt or non-iAformative s .
. ’ *  depends upon the amount of experience that the user - . .-
B - - * - has-hadpwith the system. ~
.. R
; Y " ¥For example,téhe message: T » !
v .. P [ 4 . * * ! i ’
4 { . B \
N - . 1 ‘t/ .
. . _+DA 90 [N < ‘ .
may be sufficient for some Wsers but non-informative for, others. The message: ’4{)
. . ’ . e ! '
s : ' OUT OF DATA AT.LINE 90 * _ , -

yields more .information, but may be redundant for experienced users.
s . ¢
. “
A solution suggested by Nickerson (1969) is to use shorter abbreviations
and mnemonics, but to allow the user to view the longer, less cryptic message ;
by entering, for example, "what" or "?". e should also consider tﬁe dis-
- play rate of the user's termipal when planning error messages, as longer
messages are‘toférable when tpey are displayed quickly but intolerable if ) )
they are dispiayed slowly. |
X - ! ’ . »
(11) Give the user as much feedback as possible. Foley (1973) and Schramm
(1954) have pointed out the importance of feedback for the successful opera-
?tion of any communication system. Melnyk (1972) and Meredith (1973)4 have
related the use of feedback to interactiye computer progrgms in the form
of error messages for incorrect input. But feedback can also keep the user
informed of the state of the system. For example, naive users are ofteﬁ
cgnfused when the terminal pauses if input is not required, as may be the
case while a tape or disk file is being processed. Confusion can be avoided (§
) by printing, for example: ' .

) i
. . [

YOUR SCORE. IS NOW BEING RECORDED...

3 "3 -

. g : .
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V As interdctive programs are used, their strengths and weaknesges become '

)

Y

’

or, more simply:

ONE MOMENT, PLEASE,( . .
(12) Use graphics ﬁherever/possible. Graphics need not be limited to
expensive, sophisticated systems. Even simple diagrams can be very helpful
in trying to communlcate 1ﬁeas. ‘While teletypewriters are extremely slow

for displaying graphlcs? small cathode-ray tubes (CRT's) usually have special
functions such as tab, ba kspace. and screen clear which can be used to ‘
speed up the rate at whldh graphics can be dlsplayed. Thase features make
it feasible to draw graphs and diagrams ‘at a reasonable rate w1th1n the :
'11m1tatlons of the termlnal s character set. | ) [
l

R

[

(13) Write your programs so that they can be changed, lmproved, and enhanced.

apparent. If programmed in,a haphazard manner, their weaknesses can bg
very ,difficult to correét, even if they involve only a small change in wording‘ .
and structure. Repko (1975) suggeSts that programs be made flexible by .
functional division, isolating the input and output sections (see Figure
*3). She‘.'comments. i . \ ,

i

/
. ’ . - & ’ g -
The mechanism of the program ,should nex/r be an excuse -

‘for' not allowing changes in the ma?;machlne compunlcatlom ‘

The simplest way to make programs adaptable is to ngument them exten51vely.£
The reader is referred to the program listing in the appendlx as an example .
of a BASIC 1angua;e program thd&‘was extensively documented by using the .
REMARK statement. | . . i

(14) Never give in to the machine. Anyone who has asked a busy programmer i
for assistance on a programming problem has heard the reply, "It <an't be
done". Usually, this simply means. that the problem appears to be non-trivial \
and the programmer does not wish to take the time to help you.. .Time and \
again, however, computer people have proven that there is some truth in \
the saying, “the 1mp0551ble we do immediately; miracles take a little longer”. \
No matter how impossible your 1dea might seem at first, yol ean usually , &
implement it in some form even "if you have to compromise sllghtly. Careful \
scrutiny of your system will almost always reveal ways to get around limi- .

tations imposed by the hardware and software, . . J\

. A
. . e
. . . 4

CONELUSION * - . oo \

- - . \ {'

“The guﬁdelines presented in this paper are not novel. ‘When viewed in retro- |-
7spect, most of the recommendations appear to be the product of plain common A\
sense.. It is encouraging to note, however, that actual research does support ’_\
,these simple ideas. It is this author's hope that further research will \
expand this effort and that interactive programs written with a clear com- \
municative style will make it easier for people from all backgrdunds to . \

use the computer effectively and enjoyably. . ~ R

10
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o . - APPENDIX: PROGRAM EXAMPLE | .

. i - o . " ‘ 2, 55
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A total of Fourteen recommendatlons ‘for the enhancemeut of Tnteractlve

‘program’ style were, given in thls paper. These guidelines were used by the
authof” to modify .and expand a' program originally written by Bob® Albrecht )

(People’s’ Computer Company, Menlo Park, California). Thls program, origin~
ally called "HURKLE, was desxgn to give students practlce in worklng with
the’ Cay eslan coordinate system in a game format. T L. )

A sample ‘run of the qulfleq&program, called HURKﬂZ, appears ‘on the following
two pagess This grlnt—out was photocopied dlrectly from a,computer terminal,
but the input, éupplled by th€ user has been underlined for clarity. The
numbers typed in the,rxght-hand margln correspond to the numbers of the,
specxflc recammendations in the body of thls paper that were considered

Lﬁhen that part of the program was desxgned A listing of "the BASIC language

, statements that- make up this program (in 0S/8 BASIC) appears on the four

pages followxng the program prlnt—out.l. -
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Aruitoxt provided by Eic:




v Rfyﬂﬂ .. - _ < {/ﬁ

(5N -

- HURkLE THO .o } S . -
AP ! & S .
- DO YOU uiéh TO SEE TRE INSTRUCTIONS (*YES® OR *NO")7YES . v R
- s .\ - v i ,
- “" A HURKLE 1% HIDING 1N A CARTESIAN CHORDINHTE GRID ’ (2
LIKE THE ONE AT THE RIGHT. GUESS ITS.LGCATION EY CPOS) (5
.. ENTERING A HORIZONTAL COORCINATE?FOLLOMED. EY i : 7 N
~ ©  VERTICAL ONE. FUR ENANMFLE, THE * SIS AT -4,4 .. k1 Gy (12)
FUINT “0,0. IS AT THE CENTER Of THE GRID, WHERE ¢ u S e ‘
- . THE + 1S, AFTER EACH GUESS, '1 WILL TELL YU (NEG) ! * (POS)
7" NHERE TD GO TO FIND THE HURKLE EY SAVING "NORTH® , s - .
- FOR THE FOSITIVE VERTICAL DIRECTION, *NEST® FOR ' - (NEGY
//f THE NEGATIVE HORIZONTAL, ETC. GOOD LUCK! '
y YOUR AYAILAELE OPTIGNS ARE MOW "GC*, *HELF™ *INSTR", *GUIT", "SizE", " { 8)
. AND “TRIES". WHICH HOULD vOU LIKE TG EXERCISE (ENTER A WORD) 760 ¢
/ - : e « .
. FHE HURKLE IS HJD:NG‘:N A 1@ BY € COORDINATE GRID.  HORIZONTAL p - ( 6)
YALUES GG FROM ~5 TG 5 AND VERTICAL VALUES GO FROM -X TQ % . FIND .
THE HURKLE NITHIN & GUESSES!: RN .
YOUR FIRST GUESS (ENTER COORDINATES csfHRnrso EY A COMMAY 59,0 { 7)
GO SOUTHNEST... ), _ T -
YDUR SECOND GLESS =, -4 ‘ C N
YOUR SECOND COURBINATE: 1€ OUTSICE OF «THE HUEKLE’ S GRID. - TRY RGRIN. .. ' (9)
VOUR SECOND GUESS 71, -, 22 W . . : o
GO SOUTHEARST... ., ) ‘ SN .
, YOUR THIRD GUESS 7-2.-% ' .
GO EAST. ‘ . .
' YOUR FOURTH GUESS 7-1,~% .- . : © '
> HURK! HURK! YOU FOUND THE HURKLE IN 4 GUESZES! ! —
IF YOU“G LIKE TA FLAY-AGAIN, FLEASE ENTER THE "GO OFTION BELGN
o YOUR AYRILAELE OFTIGNS FIRE NOW *GO°, “HELF®, “INSTR", "GUIT", "S1ZE",
AND "TRIES". /ﬁ»ncu NOULD YOU LIKE TU EXERCISE (ENTER A WORD) 7HELF ene  { 7)
YOUR OPTIONS/FERFORM THE FOLLOMING FUNCT IUNS: ' ‘ =
L GO |  LOCATE THE HURKLE AT A NEN GRID FOINT AND ALLOM YOU To . ( 8)
SUESS WHEFE IT IS HIDING :
i HELF  DISFLAY THIS MESSAGE
. INSTR  DISFLAY THE INSTRUCTIONS
\ GUIT  END THE GAME
. SIZE  CHAMGE THE S1ZE OF THE GRIC IN MHICH THE HURKLE CAN HIDE
JTRIES  CHANGE THE NUMEER OF TRIES ALLOMED TC FING THE HURKLE
,©  TO'MAKE THE COMFUTER ENERCISE AN OFTION, SIMFLY TYFE 1TS KEYWORD EBELON,
YOUR AYAILAELE OFTIONS ARE NON "50%, “HELF", *INSTRE®, "GQUIT", "SIZE", (10)
. AND "TRIES". WHICH NOULD WOl LIKE TO EXERCISE (EMTER A MQRD) 751ZE/
. - ) f’
' \\\\ 14




e

-

THE CURRENT S1Z8 0OF 7fHE HURKLEZS GRID 15 49 BY & (HORIZONTAL EY

YERTICALY. YOUR NEN DIMEMSIONS MUST FALSC BE EVEN INTEGERS. ‘E%TER YOUR
FOLLGNED  ( 4)

NEW DIMENSIONS EELOW SEFARATED BY A LOMMA. HORIZONTAL CIMENSLOH
EY VERTICAL. YOU NMAY LEAYE THE GRID. SIZE UNCHANGED EY ENTERING "Q, @".

THATZS A WINNING FERCENTHGE OF S& 2 !

BYE! .

YOURy NEN CIMENSIONS 72@., 29 K
¥YOUR SECOND DIMENZIUN IS NOT FIN EVEN INTEGER. FPLERSE TRY AGRIN. g )
YOUR NEWUDIMENSIONS 728, 20 " . ~ _ ’ '
v *
THE NEW SIZE OF THE HURKLE”Z GRID IS 2@ EY- 26 . “(11)
VOUR AYAILABLE UPTiUNc ARE NOW "GU", "HELP", "INSTR", "GUIT", "SIZE™
AND “"TRIES". WHICH WOULD YOU LIKE TO EXERCISE (ENTER A WORD) TIRIES -
' - . ) . i - v
YOU ARE NOW ALLOMEY & JRIES TO FIND THE HURKLE. ENTER YOUR NEW LINMIT
BELOW.  YOU MAY LEAVE THE LIMLT UNGHANGED EY ENTERING "@". )
\ SRS e e
YOUR NEW LIFIT 74 ‘ - : : .-
YOU WILL NOW BE ALLOHED 4 TRIES TO FIND THE' HURKLE. (11)
D 4 S .
YOUR AYRILABLE OFTIONS ARE KON "G0", YHELF", "INSTR®. *OUIT", "SIZEY,
AND "TRIES". WHICH NOULD YOU LEKE TO EXERGISE- (ENTER i WORDY %50
e hd . i y‘ . ~ e
THE- HURKLE IS HIDING IN A 2@ BY 28 COORDINBTE GRIC.  HORIZONTAL
YALUES GO FRO4 -10 TO 1@ AND YERTICAL YALUES GO FROM -1@ TO 1€ . FIND
THE HURKLE WITHIN 4 GUESSES! . : :
YOUR FIRST GUESS S (ENTER COOKDINATES SEFARATED BY A COMMAY 7.0 \ .
GO SOUTH. . .
. ‘ o Lo !
YOUR SECOND GUESS 78, -5 —— s &
GO SOUTH..: . ; —
VOUR THIRD GUESS 70,-7 < .
GO, SOUTH, . . ~
YOUR FOURTH GUESS 70. -8 * 7 . ot
SCRRY, BUT YOU HAYE HAD THE LIMIT OF 4 GUESSES. THE HUFKLE WRE HIDING
AT ROINT @, -1 . . : .
'? . .
IF YOU’D LIKE TO FLAY AGAIN, FLEASE ENTER THE "GO" OFTION EELOM. (10)
YOUR AYRILAELE OFTIONS ARE MOW “GO", “HELF", "INITR", "QUIT". “SIZE",
AND "TRJES". NWHICH WOULD %0U LIKE TO ExERgISE CENTER A WORDY F0UIT
YOU FLAYED. A TOTAL OF & GAMES AND FOUND FHE HUFVLE IN 1 OF THEM,  ° (1)




LIST ) .
HURKO2 BA 20

* .

* »
A ¥ A A K A A A A KA DA b

1900 REN .
1410 REH\ * -
1029" REN - HURKLE THO , = .
« 1038 REH . ’ -
1940 REH L S R IR TR O NN K TR N S N S
1850 FEN . .
{060 REH .
1070 REH .
1030 RENM ORIGINAL "“HURKLE® AUTHOR. BUE ALERECT 8
1056 REN R FEQPLES-S COMFUTER COMFANY
. 1100 REN MENLO FARK, CALIFORNIM
1110 REN ‘e
,1120 REH ORGINALLY PUBLISHED IN ""101 BASIC GANES®
» 1130 REH D161 TACREQUI FHENT CURPORATION
1140 REN
1150 °REH ADAPTED FOR CLASSIC BY. JESSE M. HEINES
1160 REN DIGITARL EQUIFMENT CORFORATEION
1170 REH 3 ‘
1180 REN JANUARY, 1575 .
1158 REMN. . ) -
1200 REN . . . ",
+ 1216 REH LI PN A YARIRELE DIRECTORY = *
1220 REN .
1230 REM - VARIABLE USAGE AN
0 REH R e -
250 REN »
1250 REH fA INFUT CODE  O="HO", f="YES- ¢
1270 FEN Ar GENERAL BLFHAMERIC USER [NRUT -
1280 FEN, cor CHRICI4> ("3
1290 REH C1s Cor & ™, .4 COF (=, *1J
1300 REN 61 HORIZONTAL GRID DIMEMSION
1310 REN G2 . VERTICAL GRID CIMENSION
. 1320 REH 63 USERZREQUESTED HORIZUNTAL GFI{ DINENSION
1336 REN G4 USER-FECUESTED YERTICAL GFIL OIMENSIQN
1340 FEH H USER INFUT, HORIZUNTHL GUEEDS
1350 REH I TOTAL NUMBER OF GAMES FLAYEL
1360 REM 12 NUMEEF OF GAMES -IN HHICH THE HUFILE WAS FOUND
1370 REN 13 NUBEER 0F GUESSES [N GRMES COUNTED IN e
1360 REN K GENERFIL FOR=NEXT LOOF INGEX -
1390 REN N NUHEER OF TERIES ALLWHEDL FER HIGING FLﬂCE
‘ 1400 REN ng USEF-REGUEZTED NUMEER OF TRIES PER HIDING PLACE
1410 REH Fo NUHER!C AFGUMENT FASSED TG A SUBROUTINE -
1420 RE¥  +° T . GUESS COUNTER
1430 REN T$CK) ORDXNRL EAFRESSION OF GUESS NUMBER
s 1440 REN v USER *INFUT, VEFTICAL GUEST 1.
. 1456 REY X HORIZONTAL COGROGINATE OF HURKLE’S HIDING PLACE
1460 REM ve VERTICAL COORDINATE UF HURKLE!S HIDING FLRCE
1470 FEN . ;
1480 REY ' . ‘ .
1490 REN ok K b k& PECLARATIONS
1500 REM .
. 1510 LET COS=CHRF(24) !
1520 LET Ca$=00% & ", ~ & COS -
41530 DIN TH<L(L 8 ¢
1540 REW -~ FOR DECSYSTEM 10, REFLACE ABOVE STATEMENT MITH,
1550 REN ° DIl TreLm
1560 DATA "FIRS T, "SECIND", *THIRD", "FOURTH", “FIFTH"
1570 DRTA "51XTH*, “ZEVENTH", "EIGHTH®, "HINTH", "TENTH"
1560 FOR K=1 TO i@ ! .
1590 REAB, TI(KD ) .
. 1500, NEXT K - - !
. 1610 ' LET 3120 :
1628 'LET 12=0 2 :
1630 REM * [
1640 REM ! .
1650 REW 0000 eeeeecccmceee—eeo ————
1660 REH v &k ok x xxT HALN FROIGRM N
R <1670 REN e -
1680 REH . '
* 1690 REMN , !
1700 COSUB 2820 : .
- 1710 PRINT "HURKLE THO™ -
1720 PRINT “-mmcme—ua® /
+1730 PRINT /
. 1740 PRINT ' t%
1750 FRINT *0D vOU WISH TR SEE THE INSTRUCTIONS €5 §0%5, *YES*, COf,
1760 FRINT ~ QR =, COfs “NO"; COK, ")% |
41770 RANDONMIZE .
1780 LET G1=G+Z0 INT(SoRYD(GY) . Le
' TI0 LET Glug+Z+ INTC4+RNG(O)) \ - .
1::00 LET N=% Hmnomm\u;)
1310 GO3ME 3370 L
. 1820 IF A=zt THEN 1770 ]
1370 GOSUE 4179 s

Aruitoxt provided by Eic: -
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Aruitoxt provided by Eic:
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1850 REM LI IR I N OPT I ON FNPUT
1860 REM ¢ > ’ .
1870 PRINT b .
1880 FRINT “YOUR AVAILABLE OPTIONZ &RE NOM *s .
1390 Foxi '
.1500 gosur 4040 : -
1950 PRINT "UHICH HOULD YOU LIKE TO EXERCISE CENTER A MORD}"
1920, LuPur AS =
1930 FRINT
1940 IF A$a"GO* THEN 2080
1950 IF A$="HELP" THEN 29&0
1960 IF AS="INSTR* THEN 1630 : A\
4920 IF A$="0UIT" THEN 3540
11980 IF. AS="SIZE* THEM 3140
1990 IF AS="TRIES* THEN 3570
2600 PRINT *FLEASE.ENTER ONLY *:
2040 PO=2 »
2020 GOSUR d0c0 ¢

2030 PRINT "("5 COf, "“HELP*"; C@f; " PRINTS AN E%PLHHRTIQN QOF EACH. > » ™

2040 PRINT “YOUR CHOICE™;
2050 GOTG 1920 -
20660 REIf . . .
2070 REHN AN oA THE “GOo ™ OFTIOH
2080 REN -
2090 REM
2100 REH #ss4%%4 SET THE HURKLE’S CQORDINATES
2110 REH “

> 2120°X==61/2+[NTCCG14L)+RNDCO) )

2130 ¥=2-62/2+INTC(G2+1Y4RND(D) )

2140 PRINT C25;

2150 GO5UB 3529

w 5 .

- 2160 FPRINT "THE HURKLE IS HICING IM A";

- 2170 IF SEGS(STRI(Gl)-LEN(S[R#(GL))-LEN(STE#(GI)))(}'S' THEN 2218
2180 REW == FOR DECZYSTEM-16, REFLACE ABOVE STATEMENT WITH
2190 REN IF RIGHTS(ﬁTR#(GL);LEN(STRL(GL)))(}‘S' THEN 2218

® 2200 FRINT *N"; -

2210 PRINT Gi; “BY": G2, "COORDINATE GRID. HORIZONTAL®
220 PRINT“"VALUES GO FROI ") G1/-25 "F0"5 G1/2; *RND VERTICHL *;
2230 PRINT "VALUES GO -FROM “5; G2/-2;5 "TO0"; G2/25 *. FIND*
2240 PRINT "THE HURKLE WITHIN®; MNs “GUESSES!*
2250 PRINT : -
2260 REMN . . -
2270 REH www#i4% [NPUT THE GUESSES ' : *
2280 REN
2290 FOR T=1 TO N .
2300 PREINT v o .
2316-1F T>10 THEN 2340 , *
2320 PRINT "WOUR *5 TH(T); . -
2330 -GOTO 235¢
T 2340 PRINT “WOUR™, Ti *TH" . 4

* 2359 PRINT * GUESSY;

2368 IF T>1 THEN 2360 . .
2378-FRINT = (ENTER COORDINATES SEPARATED BY A COMHAY®:
2380 INPUT H,V .
2390 REN . e
2400 REH wwwatex "CHECK GUESSES FOR VALIDITY
2410 REM ‘
2420 IF HC-G1A2(THEN 2470
2430 IF H>4G1/2 ,THEN 2470
2440¢1F V<~G2/2 THEN 2430 ™ ..
2450,1F Y24G2/2 THEN 2490
2460 GOTD 2550 .
2470 PRINT *  'YOUR FIRST"™;
2480 GOTC 2500 -
. 2490 PRINT *  V¥OUR SECOND"™;
2560 PRINT * COORDINATE IS OUTSIDE OF' THE HURKLE’S GRID! TRY AGA
2510 GOTO 2300 .. .
2520 REN »
2530 REH #e#sxts& EVALUATE A VALID GUESS .
2540 REM .
2550 IF AB5(X-H)+ABS(Y-V)=B THEN 2726
2566 IF N=T THEN 2620
2570 GOSUB 438@
2580  NEXT T '
2590 REN . .
2600 RElf +¢dtskr  OUT OF GUESSES .
2610 REN .
2620 PRINT .
2630 PRINT
2640 PRINT "SORRY, BUT ¥YOU HAVE HAD THE LIMIT OF*s N; *GUESSES.
2650 PRINT "HURKLE WAS HIDING® .
26560 PRINT "AT POINT” *; STR$C(X)s *, "5 STRS(Y); * . *

2670 PO=0 .

2686 GOTO 2840 tK

2690 REM

2700 REHM #wewenx  FOUND HURKLE MESSAGE
2710 REN -

2720 PRINT
2730 IF >S5 THEN 2799

2749 FOR K=y T0 &-T .
2750 PRINT “HURKE!' =, PNT(F) -
2260 REH == FOR DECSYSTEN-L0, FEFLACE ABOYE STATENENT MITH:
2770 REM  * PRINT “HURK! "5 CHR$(?)s

2788 MNEXT K .

'
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< . .
2790 PRINT *vOU FOUND THE HURKLE IH*, Ti “GUESSES!'" . .
2300 POag -
2310 PRINT .
2320 PRINT "IF'VOU’D LIKE TO PLAY AGALN, FLEASE ENTER THE ") CO§i *G0")
2830 PRINT COS, * OPTION BELOH. * . - - . .
2840 PRINT -~ .. - e
2850 REff* - . |
2860 REH #+tsesx  INCREMENT THE GAME AND TOTAL GUESSES countsfg‘ |
2870 REN - ) .
2880 LET l1=11+44
2890 LET [2=12pF0 - ) .. {
2900 IF PO=0 Tnan 1870 :
2910 .LET Iel3+T .
2920 GNTO 1870 .
2330 REW
2940 REN x4k 4 &% 6%  THE "HELP" OPTION | ‘ N
2950 REN > . )
2960 GOSUB 3820 .
2570 PRINT "YOUR OPTIONS PERFORN THE FOLLOMING FUNCTIONS:® .
2960 PRINT * G0 LOCATE THE HURKLF AT A NEW GRID POINT AND ° :
2990 PRINT "ALLON YOU TG® ¢ T
3000 PRINT * GUESS WHERE T 1S HIDING*
3910 PRINT "  HELP DISPLAY THIS MESSAGE™ ' ‘
3920 PRINT "  INSTR  'DISPLAY THE INSTRUCTIONS® .
3030 PRIYT "  OUIT  END THE GANE® - .
3040 PRINU " SIZE  CHANGE THE SIZE OF THE GRID IN HHICH THE =
3050 PRINT "HURKLE CAN HIDE"
3060 PRINT * TRIES  CHANGE THE®NUNGBER'OF TRIES ALLONED 10 FIND )
2070 PRINT "THE HURKLE"

3086 ‘PRINT "TO MALE THE CﬂnFUTER Excncxss AN CPTION, SINPLY TYPE *s .
3090 PRINT "ITS KEYHORD BELOH.

3100 GOTO 1870 .. . .

3110 REH . ; i *

3120 REH* * % * % % & * ‘THE *st12z2¢e-" OPT1ON

3130 REH .

3140 Gosug 3220 . « oo

3450 PRINT "THE CURRENT SIZE OF THE HURKLE’S GRID 1S°; Gi; "BY"™; G2
3160°-PRINT *C(HORIZONIAL BY*

3170° PRINT "VERTICAL). YOUR NEH CIHEMSIONS uusr ‘ALSO EE EVEN ")
3180 PRINY "INTEGERS  ENTER: YOUR"

3190 PRINT "HEN CIHENSIONS SELOM SEFARATED BY A COMMA, HORIZONTAL *;
3200 PRINT "LINENSION FOLLOHED® “ .
3210 PRINT "BY vearnan YOU HAY LEAVE THE okxo SIZE UNCHANGED &Y *;

3220 PRINT "ENTERMNG' ") EOK: *0.0%5 Cogs = ~ .

3230 PRINT . <

3240 PRINT "%DUR NEW DIMENSICNS®; R
3250 INPUT G2, G4 !
3260 IF G3<>0 THEN 3230 . . i 7
3270 IF G4=0 THEN ¥410 . .
3280 IF: G3/2CINTCG3 2 THEN X491

3290 IF G4/2¢>INT(04,2) THEN:3%40

3300 REM .

3310 REH wxwseke  YALID INPUT . o
3320 REW :

2330 LET GL&GX

3340 LET 62=G4 - b

2350 PRINT

3360, PRINT "THE NEW SIZE,OF THE HURKLE’S GRID 1S®s G1; "BY"s 62 *.° -

3370 GOTO 2440 . . v
3380 REN -
3390 REM wwssexx 0,0 INFUT d
3400 REN , £
3410 PRINT '

3420 PRINT "THE HURKLE’S GRID WILL REMAIN ITS CURRENT sxze OF"; G1)

3430 PRINT "BY") G25 “.

3440 PRINT : (\
3450 GOTO*1870 .

3460 REN . . . o
3470 REH wsssswe  NON~INTEGER INPUT .

3480 REH -
3490 PRINT " YOUR FIRST": :
3500 GOTO 3520 -

3510 PRINT * YOUR SECOND®, )
3520 PRINT " DIHMENSION IS NOT AN EVEN INTEGER! PLERSE TRY AGAIN.:.® )

3530 GOTO 3230 -

3540 REM :

3550 REH LA THE *"TRIES"® OPTION R

3560 REH ’ -

3570 GOSUB 3220 -* 4
3580 PRINT ""YO0U ARE NOW ALLOWED®s M5 “TKIES TQ FIND THE HURKLE. °/

3390 PRINT "ENTEE YCUR NEHW"

3600 PRINT "LINIT EBELOW. vOU nAY LEAYE THE LIMIT UNCHANGED BY *;

610 PRINT "ENTERING *; CO¥» "0°s C6$s =, "

3620 PRINT ! .
3630 PRINT "YOUR NEHW LIMIT™; : '
3640 1NPUT nA ) .

3650 PRINT

3660 IF N1<M0 THEN 2490 > ¢
3570 FRINT "THE NUNEER CF rsxcs ALLOGHED HILL FENAIN AT=s M3 " "
2680 GOTO 3710 W

2690 LET N=HL

3700 FRINT "%0U HILL nOW BE RLLOHE& » Ni “"TRIES TQ FIND THE HURKLE.*®
2240 PRINT

3720 GOTO 1870

3730 ReM
18
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3750 FER L ememes e mcmam e n——.
3760 REH tr e R by L SUEBESQOUT Il NES ’
3270 REW ’ : e T
3280 REH N R
2790 FEN ] .
. 380Q.REH *#xk444 SCREEN CLEARER »
3810 REHM . .
3820 PRINT \ PRINT . » .
3830 REJURN ‘
3840 REf . vl .
3850 REH wesswws  “VES™, *No*,, AND "QUIT® RESPOUNSE DECODER -
3840 REMN . . :
3820 1NPUT A3 . ' /-
R 3880 PRINT
17 3890 IF PUS(AS, "¥~, 1>C>0 THEN 3$98
™% 3900 REM ~~ FOR DECSVETEM-10. REPLACE FIEQVE STATEMENT WITH:
. _NZ 3910 REH IF INSTRCL, AF, *¥*)>C>@ THEN za9a
»3920 IF POS(AL. "N ,"1>C50 THEN 4010 . .
3930 REH -- FOR DECSYSIEN-1Q, REFLACE ACOVE STATEMENT WITH:,
. ® 39464’ REN IF TNSTR(L, A%, "N*)>C>0 THEN 461g #
. 3950 IF AF="QUIT" THEN 4549 ’
X960 PRINT * FLEASE INPUT "5 COfs *YES®; G155 "NG*; c6L », OR ™
- 3870 PRINT COS5 “QUIT® COL *.  YOUR CHOICE®,
- Y3980 GOTO 3270 e : .
|oms 3990 LET A=f - ~ .

2’ 4000 RETURN
"« 4010°LET =0
4020 RETURN

. 4030 REH .

! * 4040 REH EE R OFT1OHN pg}ureé
4050 REM .
4080 PRINT COI; "G0"; CL$: "HELP®s CL85 *INSTR*; CL#s 2GWIT*s Ci$s
4070 PRINT "SIZE" COds “
14080 1¥F™P0=2 WTHEN 4120 . .
, 4030 PRINT *,- A\ >
4100 PRINT "AND *; cas; *"TRIES"; cas; ~. = Vo
4110 RETURN N
Y4120 PRINT *,"0R *; coss "TRIEE"; cas ., = .
— 4130 RETURN 3 . Y
4140 REH
4150 RENM Pk r e x S INSTRUCTIONS.
4160 REH ) s N

¥ 4170 Gosug 2620

. *

4480 PRINT "A HUFKLE IS HIDING “IN A CAETESIAN COURD

4190 PRINT
. 420@ PRINT
4210 PRINT
4220 PRINT
4230 PRINT
4240 PRINT
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