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Seamless Language Migration in Introductory Programming Education
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Abstract: In the past decade, improvements to the environment of introductory programming education
by visual programming language have been made by Squeak, Scratch, etc. However, there is still a prob-
lem for migration to text-based programming languages such as C and Java. Hence, using the OpenBlocks
framework proposed by MIT, we developed a system named BlockEditor, which has functions to translate
block language and Java both ways. We conducted an empirical study of this system in an introductory
programming course for approximately one hundred university students. When students were given oppor-
tunities to select the language to solve their programming assignments, we traced their selection by tracking
working time with BlockEditor or Java for each individual student. As a result, we succeeded in illustrating
the nature of the seamless migration from block language to Java, and found there is great diversity for
timing and speed of the migration by each individual. Additionally, we found the selection rate of the block
language by students with low self-evaluation for their skills was significantly higher than students with high
self-evaluation. The BlockEditor could scaffold them by promoting mixed writing with block language and
Java in their migration phase.
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Fig. 3 The demonstration of collapsing “abstraction block”.

1 public class TenBoxes extends Turtle {
2 public void start() {
3 { //10 fEDOVUFTE % i <
4 int j = 1;
5 while(j <= 10){
6 { //fait 2 di <
7 int i = 1;
8 while(i <= 4){
9 £d(50) ;
10 rt(90);
11 it+;
12 }
13 }
14 rt(90);
15 £d4(50) ;
16 1£(90);
17 jH+s
18 }
19 }
20 }
21 %

X 2 Zfshiz Java v — Al

Fig. 2 The converted Java source code.
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ENBHBHREMICBVTE, TVTY) A LE 70y 7 S5
EHULICHBEN, Java ZEEMBNTAICE EO LT,
FEEL, BHESNAEEICOWT, I L2338
D OFEFRRSNT. T,
o B (Block M#H) : 71 v 7 53iE (BlockEditor) DA%
ffi o TR 5 2 W E
o J (Java HIfH) : Java DA i T IT LR S
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e A (ANY [ilf) : EB5DFETHNTH X, &P
TEELTH LWHE
DIWTH A, #ENREINHER - 3 &0 THI
B|OFR2 IR L. B, BSINLHEITTT, AN
WZIZAZ Ty T RO EETH L (b HAHAPFIEI
TXFAMIHFETS). ) F 2T 2P HIHEREE O
AP % 58 L, BlockEditor % fif ) ¥4 % SRHIA9 1 /E 5
72912 Block M~ HRHE L7z, Java ~OBIT 2 e T
572012 Java BHEIZ L2 Sk L THE L. %BEE
TNT) ZXLDEPBENE L L7290, Java TOEGFT L
ETIE L, ANY MEOAZHEL .

4.3 FRATITF— 2 EEWAE

LT 4 F AR OB RE E VT T e 7 T 3
Y7 OBEOFEREAT, 2 DDFEOM AR 255 L
7o. 2L ZEIHER L TOERED 5 Ul ERlER S e i
BAEERRIC A v P L, 2O L) IS
U O4REIZDONT,
Tb 71y 7 5ik (BlockEditor) {4 R
Tj Java {fHR¢fH

BlockEditor Az (Rb) 2L TFORXKIZL Y RD7-.

Tb

bzfﬁﬁ? (1)
Rb Z L L ZHEOMET T LITRKD, FN5 & Bl
TFHTHZLICED, ZHBHEITLORD LHEIT LD RD
ERD 7z,

fEA LT =71, ZRIOEEDTXTH ANY [HE,
BLUOHHBEEIZOWTO 108 5D TF—% (CRiEHS %
<) Thb., EEIZ I NV — THEO -0 E LT
W,

4.4 EBRERAZE

MO 7B 7T Iy T2V TOEBMELFEML, 96
HOFREE E 2. SATCFIA L-01E, DT oRET
H5.

o TUTTIVIIINTAEM PN EOFE)

55 14 [0l D32 ¥ T #12 BlockEditor (2 B3 5 B ¢
TrFEHL, S8HOFRMELHL. FHICHHALZO
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o W) FaT LD 4N (F4:8MH) Z& D BlockEditor
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e X ® X912 BlockEditor % FIH L 724

e BlockEditor #ffi5 Z &£ 12X 5 Java BE~NDFEE|Z
W

e BlockEditor O f# H 1%

e BlockEditor @ FE\» i

o HHIRLRHH

5. :\n%

5.1 BlockEditor #|f=

A D W TEME & 72 BlockEditor F) I ER (2
DWVWTC, EOBGIEICEERZ, TOMET T 7 %k
L7z, ZOMEEE 4 \RT. HFROFNWE ST 70
BlockEditor IS T 5. HFiREOBIEL EE L TELE
TE5 L9120, FHOITH, BLOEERMEZ ZEhE
fh, FROWZ I 7 TR LTH 5. MEHEAMIE, FHOT
B oW TIEAT, 1EERMICOWTIESTH S,

BlockEditor Fl HZ O FIMEIL, i 0.6 (Fa2 505 %
D, FEETOAMEEHERL, RUICIZ01EEFZTTE
HLTwD, wmh, Q6-1, Q6-2 TRIEL THNRSND
2, BHIDSKRBEOBRTT =X =Y a v 2Eb720, 724
BEADU LA —%ELLEOHLETHY, V— AT
PELANT-OERESEL RLOPFEREEZONL. §
6 B THLIAALZFINRIZ, 7, SEITHEEFNEFIT VY —
VT TV r—=2arekil), EERRX v 2 FONENE
IFNsE, HEALTWA, HHFEE (QMiddle) OV —
A d— FEIZZEH L Tw 5%, BlockEditor FIHZIZZ 1L
DIl & Mk KEER R > TV D, PRGREDED, 2y
FO#EE (Q9-1 L) Tl KIEAFIARO FHIH 5N
b, FNUREIOME L KL CABD D, 7ay 7 SiE
25 Java NOHRBATEZ T TIER L, WEDZELD ZD 1
DOBENTHDLEZZOLND.
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FIUHERIIZERA A S NS, BERGEIC X 2 BT, B
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28 @ BlockEditor Fl HARDLZ D TR &2 3l A 72
ZORREER 5 IIRT. K5 IBWTIE, xHiOZELED
RAEA R L, yEdFEEFEHL WD, BB ES
DPRITF DX GRE x %4) O BlockEditor Fl 1% %
FIHT 2, ROSFIHZRIE , REITF RN C
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Fig. 4 Chart for the rate of working with BlockEditor, total work time, and lines of

code for each assignment.
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BAIAET L, 7 T AHALTO BlockEditor FIIH O A1t
BFEAIKTL, ZORHOMAEIKE NI L HBIEET
&5,

64



BB F=EmNEE Vol.55 No.1 57-71 (Jan. 2014)

100%

=4, K<HIALE

=3 FALE

w2 HEYFALE, o
1. 2FIALEM T

1Q 2Q 3Q 4Q

6 BlockEditor FIJ ki
Fig. 6 Rate of working with BlockEditor by questionnaire.
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Fig. 7 Difference of the rate of working with BlockEditor by

self evaluation of programming skill levels.
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5.2.1 BlockEditor OF| IR

BlockEditor OFJHIRIAZDONWT, H)F 2T 240 4F
B (R 4588, MPTId1Q, 2Q L FEiL) TR ICF0FIH
TREAZEM L. TOHREEZE 6 (IR, B4 ICHHED
BETFLTWBEHImNERLTREY, EBOIEZERA 5 EH
L7z 5 OF—% L= L TWwh, FEEMT— % DEHE
LT HERTH L.

5.3 70477 3>7DEHE BlockEditor FIHE

BEHMER L7075 I VY 7OEHBATIIBV
T, 707 T IV TOREIIREDRH D0 E) i 6 Bl
T#h, 6 BBOOE (F 572 REE BV, REE W
ELLEDEWVZIERLITI RV, EE5 0L W IEREN D
b, NEWHDH, L THORNETHL) PiEbhl. Th%x
NUE (RLEDHWZV—TF) & UE (R&EDH 57—
258 L, BlockEditor FIH=RD I 21T o 72, Z O#ER
#E 7 IZRT.

HARMEEIL NUE (n =10, sd = 0.24, avg = 0.19),
UE (n=84, sd=0.19, avg =0.41), THo7z. 5HD
RESVHEHRER SR o72DT, T2VFOEIZLD
t MEZ T 72, ZO%ES, NUE & UE OFHOEIIHE
THho7z (MHRE © £(10.41) = 2.75, p < .05), L7zh>
T, FUNCARL %> T 5547 BlockEditor % i §
BIENICH B Z LDV D,
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Fig. 8 Difference of the rate of working with BlockEditor by

self evaluation of programming skill levels.
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DFEHDO#IGHETH -7z (WIEE  £(13.15) = 2.39,
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Db X912, FHIOARLEHRSL, FROEFERDOD
% 51753 BlockEditor % & 1) #RE % & v ) IREFHIE SRS
niz. EFENCETFEREFEOFENEL L, TORERES
T LR TELroeh, WEEE 2%4) OBIETIE
[HELWITHEDSHEA ] EFAICEEIFMS N TS
EEZ TV, ZONMIERLLFEDORLEE 2T
Wh. FHEIOAZERE, FROGBE - AMEEOEHROM
Blidr= 44, p<.01 (RET7~VIEMHERE THh,
9B AYH - 72, BlockEditor I3EEICFIHTE 20T,
BlockEditor M AA# R EZ O FEHRAMS &5 &1k
FZIZ v LIeho T, FEReFH>FEN e s T
IV TR LD LR WEEE% KD T BlockEditor %R L,
—EDREPEFONT-DEFHTAITFHEIL T 5.

5.3.1 BlockEditor D{FERMEICDWT

BlockEditor O ffi i IZ DWW T, 6 DO EFE T L 2B
L7z, 2ofER%E2FR 3 1IRT. [FIHLTWAW] L%
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# 3 BlockEditor Offi 4

Table 3 Results of usability evaluation.

ETH LT
FZ%  Hnlcdwn Fnicdwn ffuedn ffuedn
i 80 1 (1%) 6 (8%) 61 (716%) 12 (15%)
b7 oy 7 80 0 (0%) 9 (11%) 57 (71%) 14 (18%)
e 81 2 (2%) 23 (28%) 44 (54%) 12 (15%)
+7 =7 b 73 5 (7%) 21 (29%) A2 (58%) 5 (7%)
PR 53 6 (11%) 24 (45%) 22 (42%) 1 (2%)
LB T — & s 47 10 (21%) 18 (38%) 17 (36%) 2 (4%)
F& 4 L0k BlockEditor % FIH L7272
Table 4 Usage of the BlockEditor.
Lahoiz LI DD D L{EH L
BlockEditor 7217 #FIH LT, #REZH N7z 17 (19%) 64  (73%) T (8%)
HARMIZIE Java TEWC, Java THE I W% 19 (22%) 54 (61%) 15 (17%)
Ty 7 THEN
HAMIZIZT Ty 7 THENT, Tuy 7 THFEICL (81%) 50 (57%) 11 (13%)
VT % Java TE 72
3 5 BlockEditor %) Z & 12X % Java B~ E
Table 5 Effect of the BlockEditor experiences for developing Java skills.
F o724 EhEbhed FEHIZ
FAETasiv FETELV VR B0 [fET&2 FET&5
BlockEditor %19 Z & T Java X OB G E 1 (1%) 15 (17%) 23 (26%) 43 (49%) 6 (7%)
L EHEH
BlockEditor Z 9 Z & T Java # L OFHEAT & 9 (10%) 20 (23%) 42 (48%) 15 (17%) 2 (2%)
7o TLEH EHS

IS, st 7 oy 2120w Tid 8 HLLEAY [ffwv
R EEHbEE <, RICER, A7V A6 EIRE
FEThHb., XV N, EEF—yHEEICHEL T, 4ERE
WCHEBAATVS., ZOHHBE LTI, M08, 7
0y 7K, FIHEROBEDE Z 5505, FEEOF)
AL TWELOBEHHEROFZR LT, REMWEIT o
72 AT L T 5.

5.3.2 ED& DI BlockEditor #F|H L =

BlockEditor OFIH HEIC oW T OERFERE» 3R 4 1277
3. [BlockEditor 7217 #FIH L T, fEZE 72, [3K
121d Java TEWT, Java TEX I WEZAHETOY
7 TCEW], [ERKIZIETa Yy 7 TENWT, 70y 7T
EXIZWEIZAHE Java TEW] 12V THIAIEDS
CHTEBRL TVWB L DFERTH Y, ZEELED TR
DEBYICFHEINTVWE Z EDFERTE /2.

5.3.3 BlockEditor #f5 Z &k B Java BEANDE
ZB(ZDOWT

BlockEditor #1f9) Z & 12 & % Java BIENOFEIZ DN
TOHMEREER 5 12”7, [BlockEditor Zffi) & & T
Java HiSCOBBRAET 5 L B | I EHRE O EHERT
& - 72. [BlockEditor {9 & & T Java fiLOFFEAST
ER{ o TLEHIELEY ] KHEHLTE [EBH 0w
] EETH Y, 5EOFEDT [BlockEditor (LA 72
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# 6 BlockEditor ® K\ kg
Table 6 Advantages of the BlockEditor.

RS A5 20 D) R 3w 62  (72%)
AUNANTT =R | 21 (24%)
FEAVHAFETH 5 60 (70%)
Ty s lH b 32 (37%)

A, Java ST E L X H AR BIZIEY T ETIIVIT W]
EEZTWDLEGHITES., BEMNGZERP 2EHIZEWS
A, TNE CTORERD S BENEBROFAEN—EK NS
ZLIBERT, KV AT A TRFERFTLEOWE DL
B TELEETHL LML TV 5D.

5.3.4 BlockEditor DR\

BlockEditor D BWE &2 5N AHEHIZDWT, #HE
Ol CEMIEM L7z, #iRkeR 6 1IRT. K413, ¥
TaTNVHERO—FOFEIE [ 340V (L) =5 —
W] THDLEEZ TR, [HIEHEEDGD D) 2§
& R [HEETHL | ZEOHPWFZICIZIEETH S
e hrol. [Ty s peizdb]| 2 —EDFK
2 TH Y, BlockEditor D 1 DD TH 2iMGAL 7
0y 7 b FEE 2SR S 47,

5.3.5 BHEHREOIX b
ERT— 8 EWmT A HWCTHEGEMO 3 X2 v %45
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£ 7 HHEREMOI 22 b

Table 7 Students’ comments.

s a X b

A BlockEditor, Java (21115 F TI3EWd CIENLS
EEAEAMIVIZ L o TWwn D TTR T T I
TLFEIZE TV WI T 7728\ T L7
B RiE7ur7rs 307 %2F o0 RBRBLEZEN
MolzDTT T T LADOHEERHAL RS 50
IZ BlockEditor 25fEWV°3 225 72T, A OEIT
BlockEditor O i ASR-{ 70 7T LhkEL T LEHTE
F LAY, AV vy FH7) 20 EE: Java TEWS
MR RT o2 INLET.
C Java S5 ETH D5 v & 212 BlockEditor
EEHLE L7 8{EPHES 2> TLE-720, Java
TRZZEZICHSPENZLON L LEDLS>TLE -
720 L TWw7zoTiEd 2 513 BlockEditor O %
ROF L. T, FEFo b EICRET OIS
THFICHN) LTnET.
D WELRD Java 72EFEXTCLEYD, Tuvrize
AAFETHPDRTVOT, 7075307120 T 5
B ARG Z IR 5 2 LA TE T
E TUT)ZALELYHFLL T LD TIE RV L
9.
F BlockEditor #fli9) Z & T Java D707 5 I 7D
AT THIFEETX L LBV FE 25, LYo
TLEEICEI VIR ET AR EFPLEZICL
(o TLEIDOTERVREEET L.
G BlockEditor Zf§i9 & £ 12 & o T Java ORIZ & T
S LA TCEF L. Lo L, BlockEditor I£721)
ffioTwbl, Java TTHT T L EEL L S|ITHHL
LIATIT—%LTLED ZENE Do TF.
H Java T /8 WIZJe L7z & %12 BlockEditor &,
THELZWITRE, TV XA VICE L Twiwn el
FTIEDNTELVDOTHREEREBVWE L.

L, BlockEditor DR HIICEKHL TnwET7—% %
S L7z, KL 7-b 02K 7 IIRT.

ZHEA, BOIAAY NI, 70y 7 SEIS Java 12
BATT AHHIZOWT, 7075 3 v 7 OR#REST & R
PRV EXRLTWAMAIFI LEZ 5D, TU T T3
YN, WAL 2213 Java TH WA L
D, BERT LKL TV ZEDHRENDL, THEELECD
IRXYME, Ty ZEEPD Java NORATH, 2T
bNBEDOTIE R, REEZOREL > TR ST
LTV ETVOZLEEHR L T 5. ZilE CITEE
DWEL ARl 7z Java I — FORFEIZOWT
DIRTE LTV D, BICEHENEL 25 2 L OMEIZL D
AL L TnAH2D, V7 by 2 7 AROWE L4
BT THL, SHEEDOIAY FDLRAREHDOD
LEEIIERNTHDL EVIHIFREIFTHLDOTHY, %
HEEOIXY VIRBEOHWTH ATV T XL
FIERTEZ ZLOFEPEI SN TN D D D LR T
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Eh. THEEFOIAL POBREIZ Java v B DI LIS
M ARHEEZIEHN L TV B, ZNIEEABTOMETH
D, BT Java 7275 3 2 S OMABN.THOMIAE
WMTHo7z b BRTWBEI EDS, WEOHBIZH 728
EPEONTVLEMINTE S, Z#HE G, HOoax v b
A 51F, Java ~NOBATHIZIZTHET T —~ORPLAE T
0, BlockEditor L RIC L A LHEL T —ELEONE
HERL TS,

6. E=

ARz TIE, 1% L7 BlockEditor 7%, 4# 0 HETH -
7270y 2 HISEDNS Java NOBITXIELE LTHEMTH
L, 2DV T, REBRTHL PR - -6 #57 5.

5ET/RLITRTOT— 21, FHEOERIZ T Y 2
SEND Java N, BRPIIBIT L T CRERERLTW
% . BlockEditor ®F)HE DL T FALIL, BlockEditor A%
Java 150 EE AT (Scaffolding) & L THEEL TWw5b 2
ED1ODEME 5D . COMREELTOICIE, ¥
HNHFOBR T COEFIIRE AR RBIRTE L 2 4
BRI DD > TVDB I N1 DODRIRE & AT, 38
Z 12 Block M58, Java B E W o 72 TR H OKE» <4
TWwb 2k, BLU, "IEPFRFEETHLZ DO —ED
BIRBEIIIHE I N TV B L E 2 . B HEEHURL
72 TE VDL Db, £ D%A) [eE
& | ©72912 BlockEditor #FI[H L TWa Z &b, F4EH
BOSEER L TR WEFTE B L TV AAETH ), 2o
FEmE L TwE EER .

BlockEditor FIFZIIx R 70 7 F L DR & /R
L OIS (, BREREAENRKEVE ) I bR
b, CORGRERANTEBE LTIE, HilExY v R
DONFNZHEST L 72D BlockEditor FI D T &5 0 -
722 L% B, BlockEditor O AMEE ) BT, #ik
DN L LB L THITIZ XV v RRELST— 7 ik 2
a7 o722 DS, BlockEditor DfEHMED 12D
FREELZONDL, L Lah S, Mo B RS E
2P 72 DI USRI 12 BlockEditor 23V i2 < < 2o
7ol bIFTIER L, BFEITICE S - T, AW,
A 7% Java B O HEEIZ 2> THAIZ Java % 3R
TAHELIIChoTWnooZ 2 HFHELTNnAE, XYy FUL
e 7y 7 SO EICL T, SHITERSLLE
TH—=TDESNBTRENED D B HY, KT DICITFREEREC
Lo TRAITTA LV HNIE—EDEBIEZHD, ik
TELT—IPRENIZERAITEZ TS,

4 2 & @ BlockEditor Fll FIRIIC DV ToHHT (K 5)
T, BITOY A IV TORAEDNRE N L3onoT.
¥ 572 { BlockEditor # % & L WAL, KET
THESD A F CRED EDED D 5. BlockEditor O Java
BEANORREEE ) B OB IEESWam & v )R T
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Horz. W [26] b PENBREEICBWTETF X ML
TO—F ¥ = ORFTHEERL, BEMimTHs L
WIOHEEZLTWA, L2LEaYL, FRUEMHI ¥4 3~
FOMEDN 1 2OKREHRERTD LMD R, BiRE
RIEHEL NI L DERVELT A 2 TR NE, 7
077 370 ACEHGE A D BlockEditor FJFH #E
A<, HURHEATE WA OF R &) R
TADHEOLEBYTHY, MAENKREVEVDNE T
0793y 7B LT, HCRE-7-RBEZHET
& 5% Z &% BlockEditor DFfH & LTFIET S, 7F Ak
FLbE, €Y7 Tu s I v RO [86 50—
HPHEHLTHH LT W] 2 &idn <, FEEIHER
TEDRENTU ST IV FEREOIE Z LT, WERSE
FENMITHIENETE S,

MZ T, RELTRET H55IIL { OKE B CHEM
WEETH A, RERTHEIITO y 7 SiELTOICHERES
WD, Java IZi D Z &3 2. L2ASo T, s
2B IR NS THATELNVEEZ DI ENTE
% . Squeak X° Scratch Z Oy a7V r7rurs s3I0 7
ZTIETR I IV OB LR wEFEETS L)
BEBOHEHEREIFICOIBTE S, 72720, KA7—
FIXFEOER (HOHE) EFAARO#E LR TWw5
LDOTHY, EBORET & OB T 7% v, BlockEditor
EFBEBVFRORERERINTE L2 L2 EIRE L TR
ENTBY, BEIIMR 2423} L T2hiliAY BlockEditor
FHET L LV HTIFEZ TV,

ARFFEDRRFLZ, BlockEditor ODFIFAFEDSHTICE & F -
TWwbZETHDH., AMMRAETZOHEML T T T I
FOENRAIZEDOTHIETH 5 7 )V T R LEEOBHE
EEYEDSH B Z LIRSS S DD, BlockEditor %
HRE DR FICEHG LEEN 2T -7 iEfmohTni
WL BRI, INRETOTERNSETIRE o2 BBT
&, 7RSI IV TPEICHR o TL T ) FEIMT A
R, LWV DOPKRADELDHET—Thb. Kig
TIRARIZEDOHLE 2 %13, FIEEIZ BlockEditor DA
MLIAMI T IZEROREE (Java DA) DREEZIT - 728
Bafo., EBT— 7 Tlad b0, FEILE L TREREIT
BlockEditor 28I T & 7272012, FENT IV T X LKk
FIEPLTWDIL L DLREBIET S5 I LHT & 72 & 5F
LT 5, FREOHH R R, AR o5 M
&P Z N ETH o7 E MR LTWDE, ZDEH 7%
T = Z Ik L CEBIN RN 2 ENb 72012, 44D
SRR CoOBRENFHEOTU T Iy S Ta R A
SRS UETH D, OB, AR TIREL RS
FIHT 5281285 TC, BHEWMFEEDHEEDR LML L &
BOITET— % ORUSHUREIC 2 5 2 LS sn 5.
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7. FEH

AKEICTIE, MIT ThH% & 72 OpenBlocks ¥ A 7 4 %
FIFH L TR L7z [BlockEditor] OEF %217 - 7.
TVTOT T IV TSENST XA MIFEANDY —L L
ALBATOZEZAME L TT7a y 7 EISEE & Java D
HEBREEOREER T 572, CRRRFEMT 70 7T 3
T AMBE SR COMHERZITo 72, FRIRL2Y AT
LFRERD S 7 T A RO BlockEditor Fll =251 0.6 2»
SHE 0.4, BUNCZ0.1 & TOT T3V TOEEDPHETT S
WONTIETLTWSZE, BIOAAZEDEIZIZB W
TOHOHEAIET LW ZE, BIUPZDY A IV 7 I12MH
NEDH B EWERNIIREN, Ta 7T 30753
FERAFOFEEIE 7Oy 7 SHEOBIREDN 25T 85
W2, SREOMALBBRESSHEOREHEE LRET S
ZEbRENT, DEoF—% %E% L, BlockEditor %
Java I2 & 57077 LBERENEBORE»TE LTH
HICHEEL, £ OHBEHL TIHEHTRETH L 2 L& Eik
L7
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1 import java.util.Scanner;

2

3 /RIS A T 0 75 L

4 public class ConvertYearApplication {

5 public static void main(String[] args) {

6 ConvertYearApplication main = new ConvertYearApplication(); main.run();
7 }

8

9 // Va2 RIE IS %

10 void run() {

11 int year = inputYear();

12 String japaneseYear = convertToJapaneseYear (year);

13 System.out.println(year + "ff(X" + japaneseYear + "fETY.");
14 }

15

16 /1 VaEZ AT %

17 int inputYear() {

18 Scanner scanner = new Scanner (System.in);

19 System.out.println("PEEZ ATIL T EZwm);
20 int year = scanner.nextInt();
21 return year;
22 }
23
24 /7 P 2RI %
25 String convertToJapaneseYear(int year) {
26 String japaneseYear;
27 if (year >= 1989) { japaneseYear = "“J{" + (year - 1988); }
28 else if (year >= 1926) { japaneseYear = "IAMI" + (year - 1925); ¥
29 else { japaneseYear = "fH"; }
30 return japaneseYear;
31 }
32 3

M A2 FEENBLEREO 7T 75092 7V (Java)

Fig. A-2 Sample program converting European to Japanese year (Java).

urtle<Cardiurtie>RIDEM AL card g5, PRIE ER NS il

fioE >

A3 4 (VAN Oo7ar 554> 7V (Block)
Fig. A-3 Sample program using collection (Block).

1 //%& (VAL) oFr7r7arssn

2 public class ListSample extends Turtle {

3 public static void main(Stringl[] args) {

4 Turtle.startTurtle(new ListSample());

5 ¥

6

7 /710 DA — F %Y A MY %

8 public void start() {

9 ListTurtle<CardTurtle> cards = new ListTurtle<CardTurtle>();
10 {//—FZ{ED, BNy 3

11 int i = 0;

12 while(i < 10){

13 cards.addLast (new CardTurtle(i * 10));
14 i+

15 }

16 }

17 ¥

18

A4 45 (VAN OFaZIL% 2TV (Java)
Fig. A4 Sample program using collection (Java).

© 2014 Information Processing Society of Japan 70



[EHRNIBFRE/IEE Vol.55 No.1 57-71 (Jan. 2014)

YA B (ERH)

2000 4F- B I 26 24 K S IR BB R A<
3. 2002 FBEIEFEER S R BEEOR -
A7 TGRS LIRS T, 2007
AR B R HLAL USR5, 2008
GUE dripNEE e U ERTE S )
e, [MFEEhE. mt Bk - 274
7)., A7V MEMEMEICH LY 7 by T 0%
FHE RS, TEHEE, B AT LB EE RO HE
H, HRBETLHE, B AT L%E, HHEVAT LH

WFERERA.

RHF T (EER)

2010 R K FIB A IRAE. 2012
I KPR TGRS ERHE 1R
BT, BUE, AXXHEY 7 b (KR
R, fEFEhErar s 3 v 7y
DHE THEB L O LEBREOMIEIC
{ne==

28 % (ERR)

2003 4 BE E SR AR FE BRI R A A
ard K. 2005 FFBEIEFRANFRERBOL -
. AT 4 TRRFERHE LA 5 T . 2010
‘v. R K KBRS - A 74
- TR I AR AR T i (B

- AT A T). 2006 4F & ) BEHE SR

KPBRBEGHAEIEE B fii. 2013 4F & 0 [NZLEHKF
NBSCAL AT R R, HE B R R sE B i & >
Yy —EHBMRER. HHIRHE, HEFEIEER S AT 40
el fits. IEEE Computer Society, HAREE LFE%

=H.

BH ZUER  (E&R)

1984 - # i K5 K7 b B R0 78
PHE LR T, SHRERYE, B
WRERERT, WRRF LA ERET,
1998 4F-# il K IGHFMBh dz. Bl
1, FSEEE. T¥Et, v 7 b
v TSRS, Tu s3I0 s
RS, HRE, Wi E T A% - RS
P, BTHHBRESS, BB VAT AERERERE.

© 2014 Information Processing Society of Japan

71



