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Automatic Dummy Program Fragments Handling
for Programming Training System CAPTAIN.

Masanori OHSHIRO™, Yorinori KISHIMOTO *and Eiji NUNOHIRO*

Abstract: The authors have developed the programming learning system CAPTAIN (Computer Aided
Programming Training and INstruction). In this system, a complete executable program is semantically
analyzed and fragmented according to the structure-oriented concept. Fragments of the source program are
randomly sorted and displayed, and the learner rearranges them so as to become the original source program
in a puzzle game manner. The fragments rearranged by students are semantically analyzed using the method
of identifier dependence graph proposed in the previous paper. In this paper, we introduce the exercise to add
a new dummy fragments to the original fragments and present them, and the automatic handling of that
dummy fragments. Program fragments sorted by students are checked by compilation and analyzed as
dependency graphs in an improved way and compared with dependency graphs in pre-analyzed original

program. If they are considered to be the same, the student’s answer is judged to be correct.
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VITARAF X, fXRfor XD L) ORI &
22 B OEHET (GUEHEEZED) 3, Tu
TIADERICKELEEEG2 5.

B1 class MyClass {
1 static int a[] = { 10, 2, 6, 9, -1 };
D1 public static void main( String[] args ) {
D2 int s =0;
e El for( int i = @; i < a.length; i++ ) {
(2|D3 | E2 s=s+alil;
F1 i=1+1;
E3 }
D4 System.out.println( s );
D5 }
B3 }

H11 FEFEI— ROBIEZDKTFT S THET

F72, KMB8DIEMI— FORFEDITEFE -7 [H
CNEOITHRA S I =Tk & LTRSS (74
IR CNBEOITPEBIRIND LIl %5),
ZD L) RAMHOITFHREL LTRESINTLE
b, IERE LTHRDORITNII RS R\,

ZIT, FI-WRAZRYHES 72012, FTAIIK
579 7\ X B ik ek Lz, Vi oer 7
7, WHTFZGICERLTW L, A
o a—F2rod70 3075 I -2 %
I 72®IIE, WP TARAE T 7 OKAT (/=) 12
DWNWT

B TFOES, WTOMELEET H1T

- AV v FEFZROEFHTBNWT

- 7T AEFRO LT

- for 3, while 3, if XDIGHHAT
DWEEIIL, TOITONEZ MK T ERE Y 7
ELTGLTBLLZEELE (K2). 2ol
O E ¥ ST, EFI—-FIIHLTHLRNL
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x2 EBEEL/—ROYIAR

&/ —FDOARR YUTDAR
J/—R&47 1 1
int a 10
EHRES int a = 10, b;
int b Q
KA i = 10; i 10
AVyREE |sim(s2)s3{ | sl s2 s3
JZAEE  |slclass ¢ s2 { sl c s2
for 3 for(el;e2;e3) {| el e2 e3
while X while( e ) { e
if X ifCe) { e

*a,b BEDTEBRLYHEHME F—o L IDBEELHSD

FE DA T — FASIE LW HI B 2 08U, &
DOIZATS . 7, PHEOBEa—FiZa 4w
LTI =AM GmA1E, MEweE 35, kI, %
HOFE T — FOATREGHIDS, W TFHAE T 7D
F— < M ICZHEINDE PR BERET, LT
HEIhpWiTi s in 25613,

1. ZHENLWITRERY I =R DI ODY;

1-1. ZEEINLWITRTIZK2DIEHRSY 7
BONTWBEIEAI, Efa—Fho
SRS 24Tk (ZBLRE 224750 5
) Oy 7L T 5. WHEDON
BHE—FHT R, ZESNEWTReS
%, ELWiritseM—L B L T%
MYz, HLMED Y S EHS—F L
I, BT — FEREYE AR
R
L ZEENBVTREFICRK 2 OERY 7

BONTWRWEIL, TTOIEET —

FOMPNFITE B G52 hnwb ok

LT, ML CHRARIET.

2. ZHENRVITRENY I—HRhoboTik
SRy Ry
2-1. BEI—-FEIARERET 5.
9%,

4. BHE > IcREI— RDOYIESR!

FEEZ, MIIOWEPHEa—FE LTS5 b6N
7oty ATt T FIASHAA T Nz REH T, 9 -(4)
DTS 7T THRELTWbF— < b iz
HAWEEE 2 5. FLIIY I —WiIHHKDIT DT,
FUZE 2 726 73OV T WS h iR 5.
FUICA LD 720, £ 210 - 721EH S 7 H 5
ENTW5D. KRIZ, FIOTEHRY 7L Z ORI T —
M= b U RE R E3OTEH Y 7 ONE & LR
T4, LA»L, EICFE2 W 215y 7134
HanTwiw, Lido THERETH Y, K11
DR T — FIIAIEREHWCTE 5.

5. AMRDESE - EF
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