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Similarity estimation by visualization of Scratch program
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Abstract: Inrecent years programming education has been promoted and introduction in elementary schools
is being considered in Japan. Scratch developed by Media Lab of the US Massachusetts Institute of Tech-
nology is used as a method of children’s programming education in recent years. When a certain program
is cited on the Scratch site, the relation is represented by a diagram called a remix tree. Although the
citation relations are understood, since the similarity between those actually cited is not represented, one
with a change in one place and one with a lot of modifications taken from the citation source project on the
remix tree is represented by the same distance. In this research, we aimed to display similarities that are not
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represented on the remix tree by numerical conversion and display them more clearly.
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Scratch Block Usage (random sample)
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Scratch Block Usage (random sample)

set_offectto_ | think _for _secs
change size by _

‘switch backdrop to _

Click on a cell to zoom in or out
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LAATOFLEZX S FTEERBERTH-o-LFR 5.

T/, 1BE»PSABREHETIRTEZBELTRTAS Y,
QEBHMUBIZH O IO IS ALEL LS BmARDE DN
EENTVWBI RO D 7. ZhiF, VIv AV —
ORITT GeoTa s L) holinz7a7 5 0%, TD
TS LR UGEPELTVWE WS ZEDEX, Y
IV IZAVY) —TRZFOFEEETEAFUEI N T VAR D -
72D ZEMRER B, RWFETIT - Al LF LTI,
BZTEDTOTITLAANNDEWB L ZAIMET S 70
I LTHol-2 LTH, IRIFEMHREMBEGRAARILT
ETED, B be UTRETE 2D TIER VA,
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BRLMNTVWAEIED 7075 L& BT W, &HAT
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AL U 75 RmAE LW Y S DREEL 72,

Tay I AT MNIELSD TS 7 HEBBUIIR S
FTRSD2ENRESN, —~EHOY IV IR TS S
LIZHARTHRENTWETu S 088 H 22 1y
Motz. BEMIZKBBERY I v 72V ) =AU LS %
AR SND, 705 LAOEMRDR W, U
POV ENTB T I LIEHE D RO o720, Wi
FTDTOT T LAORFEIINA LR T WAFYER TE 7

¥z, 1BREHID 2BHOANRAU L ZAIZEELTY
HEAHE LT, 1BEHOHZ 0 I0%YIv I AL
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Ty IBEATITA VEREKT S, Tay 2HE
cos ELUEDOBAMKDO GRIES2EM R 6N, TusJ A
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X, VIvIZAUZBIZEZENNZ SR TwoiE7my
IETHBIENOTZEEZONS.

8.2 HEFEICL BFHMDFY
8.2.1 A%

HoafMlichit L7z 7 a2 5 A% Scratch 28 A 72 &
DHH>HEBRREIFED LD ICFHEIT D0, T — L
BEMUZ. HEELUTE, 7Y7— b 74—F L2 HE
URIZEZIEL-. 7o r— b RAIE, HOFMBOEH
HWU=782 5 LDHh 5 Pong Starter 2 8l (R 1.1
75 1.8), Maze Game % 81[H (R 2.1 525 2.8) #ER L,
ITnNFhor7arsshexr/as s LE2ERIZE»L,
TWVAEPETWRWA%Z 5 BEFMLTE 5 5. £ T 16
D FAfI X 5 H33 % A%, Pong Starterd ff (BRI 1.1 55
1.4) ZHEHEHE U, &0 12{IEETcomEE2RD 7.
T Y= NaEHIIEZZENETND 0T T LIAEREHDOE
DEDOPIRE, WH LT TRR U, 72, D8
TR L 722 8fE - & - A& - o r I L08)E - 7
Oy 7 DAMESE - = LT - TOMD 7 oSN T
L5EDTRTEEIRLTCE Lo
8.2.2 FHifER

LA A ZDORAEEBELZeNTEZ. BAEAHEHATH -
7ZER 1125 1.4 RO 14 4, B 1.5 25 1.8
21,5 2816405 8/DMEEGT.

16 HOBERIZT T B[R A 5, FAMifE RO % 55K
(1~5) *Z OFHilli % A 72 N/ 2D N TRD 725 D
&, cosHEEEF R EHAZ L., (R1, £2)

FRINSDOREHAMIZLZEDA, M34 235 T
H5,
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x1

TarIh1.1
TarIh1.2
Jus5 513
Jas I h 1.4
Tus 7515
Tus 55 1.6
A=E/ A NS W
A=A NS

4.5
2.28
3.85

2.5
4.62
1.62
4.62

3.5

1
0.59
1
0.87
1
0.35
0.98
0.72

Y & cos FABE (o2 o4 1.1 75 1.8)
FY¥a cos EMUE

70%'5.41.1551.8(Pong Starter)
% —
v
o %
=
m 06 L J
g
0.4 0
0.2
Edifola]
®34 7025411556 1.8 DEMmH
F 2 FHlCEE L cos FLUE (TS T4 2.1 95 2.8)
SEYe o cos JEMUE
Jarsh21 | 471 0.50
Tars5h22 | 4.14 0.42
a5 523 | 3.83 0.48
Turs5h24 | 4.57 0.48
JusS5 525 | 4.0 0.54
JursS5526 | 3.0 0.44
Tar oL 2.7 | 4.57 0.51
Tar5h 28 | 4.57 0.48
T055.L2.1552.8(Maze Game)
®
0.5 )
v
®
"'
=
% 03
S
D FE
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® Jo0v o OARHiE
@ F—LETE

® Tt

B 36 #Hifi O s

TGO IBUED B NMEE BT WD Z 2 2K L, cos $H
BUER LISEWIZERT WS, FHEORER, 2 & a
b TRITWaHD], ITWRVWED ] 2412 Y
2Ty LT sT AL, BB LEEMERNIZ THTWS
HE0], MTWwWiaEnwE D] & LTEMignh Tz, XoT,
A b Nz KGR CEBE) LHEIELSBIELTWb 2k
WRZ 5.

TuT T L2105 2.8 OHAMKINE EDOFIZERLT
WBDIE, VIv AV —DBREINNIL 2BHET
UDEMR D DD otz728, BEEINTWEEESEVDE DR
Molzl=blFeEZ2oNE., Tul LT —2ENELT
WEHHT, 1BRHOHZ 707062 IvIALEZLED
P2BRHD TS L 2KOREEEDTNWE I EDh -
7. MU7Ba o062 Iy RAL7700 7 LIERED
NEEL U TETWAIHAIIZH B Z & B adh o7z,

7, EMUiOBAIZ, (7075508 - THE H
EEROENPEE EDHTZ, TOMIZIZESKREDAT S A
FMSBEZTWBERE S H, WS EERFESNEZ. (F36)
ZOFERD S, FEAMOWE,ETZIIHD, TuY S
B AT T4 M- cos EBERTERE U722 21T Y-
7=DTREVWREEZOSND,

9. FLHESHDEE

9.1 F&o

FERRGIRIC L WA L) & A ORHE, 7> 7 —
Mz & BFHE CELIE) BEDH 5 Z e nhrotz. Th
ZED, AMETREL TR, HEEPE X 5N
MErRETCWEZOTERVWNEEZS. ZLT, SEIF
IR L AT AR, Ty ZEE cos BBLUE DO HU
N—FHLPEEZRETND I A gh oz, £z, FKT
fFHTE 2 BEL TT o 7/ I v 7 AV Y —D
AL, LB EXEY -V LTIk R e
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o =D TERWD, BRI, ZEIAMWER U 72 fi =]
EaBEN) I v AL, HROEHEZMA T4, HUH
A E DT BB, RIS & OMENE —HTHETE S
AHAEAER RS NG Y — VPR TIE, BEBSIZE T
5707 IVIBEORRIZHMTE 2 EAoN5.

9.2 SRORE

%Al Pong Starter £ Maze Game D 2 DD — AT —
ZDOWEUDTFR D o772, 2HEOTFT—XIZR SN
TUZE o7, Scratch 1 b TRABEINTWAMLED T
0277 LZDOWTE SIZRH 2T, 7077 LT8O/
MEED 72\, 20U THE~ cos BEE L Ty 78,
AT T4 VO 3HEFEEETHEALZ 3Rtz 35
ZYT, BENRD IVEEOSVWIHILEZRETE D
TRBWPEEZEZ TS, TLUT, AWIFED 3 EHEIUMIZ
b, 78y 7OMALRMEOIELRE 7075 LOAMED
FBRLUF-0EMEREZERAL, fbzidazvwe
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