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An Educational Material and an Exercise

for Introduction to Event-driven Programming
with Turtle Graphics

Abstract: This paper proposes an educational material to learn fundamentals of event-driven programming
with turtle graphics. Turtle graphics are the classic introductory teaching materials for a programming be-
ginner. Turtle graphics use to teach concepts of procedural programming, but other programming paradigms
are also important. Especially, many web applications are written in JavaScript and they are designed with
the paradigm of event-driven programming. We have developed a library of turtle graphics in JavaScript and
extended it to trigger events. We use this library in a programming class in a liberal arts college. In that
class, we gave the assignment which two or more turtles cooperate with triggering and capturing events and
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many students submitted their great works.
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Fig. 1 screen shot of using our turtle graphics library
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Fig. 2 Gunma-chan, the mascot of Gunma Prefecture
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var ij;

for(i = 0; i <3; i=1i+1) {
ahead (100) ;
right (180 - 60);

}

B3 L=< 7ers 7 A
Fig. 3 A program to draw a triangle.
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var gl, i;

$(document) .ready (function () {
gl = new Gunmachan();
for(i =0; i <3;i=1i+1){
gl.ahead(100);
gl.right(180 - 60);
}
gl.exec(function () {
$(document) . trigger("done");
b
b

B4 E=ZMEEZ#C TR I8 (7Y 27 MR
Fig. 4 A program to draw a triangle (Object-Oriented version)
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B A

D C

B 5 1E/¥ ABCD
Fig. 5 a square ABCD

var gl, g2;

$(document) .ready (function () {

gl = new Gunmachan();

g2 = new Gunmachan() ;
gl.ahead(100); // i AC
gl.right(90);

gl.ahead(100); // 3 CD
g2.1ight (90);

g2.ahead(100); // 34 AB
g2.1eft (90);

g2.ahead(100); // i1 BD

Bl6 2o0%—FLTIENEZII 7054

Fig. 6 A program to draw a square with two turtles.

B A

7 RJil¥ ABCD
Fig. 7 a rectangle ABCD
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J1CD & BD #ffi{ a<v FZBMLTW3,
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var gl, g2;

$(document) .ready (function () {
gl = new Gunmachan();
g2 = new Gunmachan();

gl.ahead(100); // i AC

g2.right(90);
g2.ahead(150); // 34 AB
g2.exec(function () {
$(document) . trigger("stepl");
b
b

$(document) .bind("stepl", function () {
gl.right(90);
gl.ahead(150); // 34 CD
g2.1eft(90);
g2.ahead(100); // 3 BD
b;

B8 2o0%—bVTREABZEL 7074

Fig. 8 A program to draw a rectangle with two turtles.
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Wolb Db Hot, 1 FEAEDZHAEIRZ, YA EW)
EMHPSHORBE LA X—CZHEICLTW3 EEZ
Y (R

RSN FEOEH 2K 9 ITRT, FYRRZHETH
D, METRT LWL V0, AETIE, kD —
MV T 7 4y 7 ADKERE % i o T HE %2 TV 2208
5V ARFEELMEM»S 262 RT, Z20nFh, Blo
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Fig. 9 two dances which are submitted by two students

PRI BEMTH S, RIOEDIEMIE, R 5 R
TED XD RPN EREREE YA SV 72T o LR oH
WTWL D TH S, KIDLHDOIERMIE, LIES < il b i
BFTWRVRIANSCAZERADTE ETh o7, 5L
DSAFEL 2 ADFTEDIIEIZEHS XD, 9L v T2
b TEDOEMEZ M7, ROMEE TERETLHDT
H5, DY, == REEE T HERDS DS,
MUmO#AS LHET %,

JBiE& 124055, 94D EELSHEORILH -
o, %L, 9409 1 AIFEROYETH D, RBIEX
NEFEIZOWT, PAETEIERL7-a— FoE» 3k
11287, bind DEUIA RV bV F 5 %2FE L - HEFD
B %z, trigger DI A XV P DFEK %D L 7 & D
ZRLTVS, HINCHIEL 2D, A _Xv FoFKIzk
BOERKEBTONT VW ENE I EMB - TH->T-
B, 2D X9 REBIZR SN Rh o7, setTimeout DEL
&, B X BHlEZ T 2 E OB TH B, a— Fokk
TR, FEDRR L 2 a— T8 (a Xy %%
&) THh5,

TR EDFEIIZBIE Lied o728, R1LIRT LI,
SADHENBFRLEDORMETS 70 s 7 L RERKL 72,
BREMNT2A0E, wIndbichor, FEHI,
EBRIZT7A4 77V 0BaEB T 7.

6. E&EEm

F—bVT 74y 7 A%PRRLI74 77 ) 2wk
F v AOHEIL, BIROEAEICE T, MHINCBIfRZR %
LHERZNED D EF R 5.

WM 25y ARFEBT HI2E, DO Tus T Iy
JaETHLDTHY, BARNIEEEZIT) Z LItk
505, HEREDS o7z By, MEAEITHES KIS
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ZRLTOREZHEEZIZEAER SR, RIEEMRDIZ
EAEDI100 TR A, P 200 72HATED, P
DL ED2EAESERBI DA X FDOFEKEFHLTWS, 2
DI, ARV VRERI 70 7T 2 v S OMREESE S Y
270DHHOBELE LTHEMTHSL EEZ SN D,

ARV FDOFEKEME L KEZR E2ERL 22k
ot PO THEARERZFHL 7 %8 2 CTfliv 2
ZIDIFHELL, BOBELETHIHIEZBENTIRETH-
72t EZTVWD,

v ADOHEIE, L OHEREBREE LD T, F7
Y x 7 MEAER SISO TH I ICEANRETH 5.

F—FICAELRAZEHALZRICOWTHERT
HotebkEZTHE, FELILEIA TV TR, _vEL
FTLBRELE T T ARETE, CAZLRAIE)
R—R%zts ZOZEZAMLEYYALELHon
o, ZEPMEOR—ZADCAELLAZBINTES L)
KRR T 22 EEFHL TV,

BOFFEZHY L CTW A HED S, TZ#EEPRY TS
Nty LwIiEEEEGwE, ZoZtdy, CAEFERAY Y
AWZHEAI L > THIREOHELE B> 72 2 LOBINTH
LEEZTVD,

ARY INANYFITORERA XNV PDOFEKIE, KXRKiT
CSS L 7 FIZ X > TRDIAAREERIIH L TEITFTI.
THUT K> TA Ry MUEEZ DAL 2 L, EEDTEE
BT ARV PR ERERTE S, AEMTIE, h
5 DOMERBIZ D WL TIRIRZ TV,

7. BEMRRE
ARy FEEER S0 75 2 TOEENRIZOVTIE,

Bishop-Clark DWIJE 2] 23d 5. 4 X FERER 7 0 75
SV, FESEBRMN T3 7 b = TIGEWT T
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P | bind D | trigger DI | setTimeout DI | 2— FORITE | 5
A 16 16 9 205
B 5 5 0 296
C 1 1 0 108
D 4 4 4 121
E 1 1 1 117
F 3 3 0 224
G 6 6 3 225 | HEDHD
H 15 15 12 207 | HEDHD
I 1 1 0 64 | HEDHD

R 1 OEPMELL 7oa— FoM#E

Table 1 a summary of code written by students

V= a vEFRIENDS D, PHEOMKEEEPT
W, KRR TIRRELZEMIZ, 29 L7 7)) r—>av
DTN T V328, FAEDQEIER E T 72 E8H L v,
RO, R [13) oHT, FY FLVOELEHEZEERE 2
EHL7 7075 Iy JORBEERZREL TS, ¥—
WOBNE % EOMBICESIEZ T, FHREJMFFEDAMIC
MALTwS, KW, A XV B 707770

LT, ZREOBMLERMBEIK T LY A I T
ARV P EFEIELRE, AR Z2HRT2ICHDS
FZICTRERDPSL O, FHIAPIZETIE, E%5 L DFRIIZR
MZTTIr>TEY, BTFLLTHERFT AR

8. IEim

FEB 7075 3 v 2B 3B IR 2 FRE
L7EEERREL, =ML T T77 4y 7 A%HWTA
XY MR IO ST S S REAT EHEMEREL .
S5, HEDY — PV EAWKER ETDRT7 x—2 v
2% XD “CAEFLRAT VA" OB EERELL, Z
DOHEEZ, b3 TR ORFICEWLTHEAEICHL &
E2h, FHROANEEREZRL, %< oJifEridii s,
FOWEENRDSD 5 2 L 2R L 7.

Y—INTT7 4y 7 A, BETHOENRBMTHY,
WA O LROEETH 5, EHFIE, P AT LRI D
¥ioBWT, BHEDRZHAED PC % WebSocket 12k 3 Y
TV A LEETERL, ZWELALANLIDDY—F
NEEEL, 1KOX v 2%2HE L 506 HEHT 1K
OFEEMCEVIBFEZH L E 23, ZNHIERICIET
THot:, TOHRICOVTHHESRETHEEL 2\,

ZAE O R TEYEDE D o 7 T i < BRIt o v T
1%, AV v Farc & U CTHRICSEEL /-,

ZEDOHFITIE, right (10000); DX IHICASILT, <
AMNEBRAZTIVIZVEIL TELATOLEZEDVRL O,
—EEHLL A7 5 CAE L 2 ADH % BITEREDEA
ERETLC05, ZOBRREDY Y ADHIZED K ) ITfEH]
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