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Elementary algorithm visualization system for programming learning

for beginners

Abstract: In order to program the algorithm, it is necessary to understand how the process is carried out.
It is also important to know that there is an efficient basic operation for each data structure like element
exchange in an array (random access container).However, among beginners, it is sometimes difficult to un-
derstand algorithms that include branching processing in iterative processing.Also, even if they think they
understand the algorithm, they may code with incorrect content. In this research, we propose a method of
deepening understanding of algorithms and presenting exercise systems to improve coding by presenting the
behavior of algorithms in advance by dynamic visualization as exercises to be coded on them. Learners can
also check and compare how they act both on their own coded content and on their correct versions by dy-
namic display, making themselves more aware of coding mistakes themselves. With this system, improvement
of learning efficiency in self-study can be expected.
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class Sum {
public static void main( String [ ] args ) {
int a[ 1 = { 21, 7, 11, 3, 1, 19, 8, 4 };
int s = 0;
for( int i1 = @; 1 < a.length; i++ ) {
s=s+al 11];
}
System.out.println( s );
3
}

B 1 FHIERDAFHEZ KD B 4.
Fig. 1 An example of calculating the total

value of array elements.

2 s DESETHERITLIRE.
Fig. 2 State executed until declaration of

variable s.
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Fig. 3 Display when execution of condition
judgment of iteration statement is

executed.
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Bc5la fcFla
4 FYIZ for XOHEFETT 5L EDHRR. 7 ERICREI N EOBERR.
Fig. 4 Display when executing the content Fig. 7 History display of values accumu-
of for statement for the first time. lated in variables.

0k
EC5la Wila i s
i < a.length i s |a[@]|al1]|al2] |a[3] |al4] |al5] |al6] |al7]
5 ZHs LERali] OEEAFTET=A— - PR e . a3 ) o | s Y
vav.
. . =) 1| 28 | 21| 7 |11 3 1 19 | 8 4
Fig. 5 An animation that sums the values

of variable s and element a [i]. B 2 39 | 21 7 11 3 1 19 | 8 4

8 VB L THME N 2L BDIEIERR.

Fig. 8 Display history of all variables used

in iteration statements.
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Fig. 6 An animation in which the total

value is assigned to the variable s.
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class BubbleSort {
public static void main( String [ ] args ) {
inta[ J ={ 21, 7, 11, 3, 1, 19, 8, 4 };

for( int j = a.length-1; j > 0; j-- ) {

forCint 1 =0; 1 < j; i++ ) {
int t; /* BERBIEERATHL */
ifCalil>ali+17){
t=a[1i];afli]=a[1+11];
ali+1] =t;
1

1

3

for( int 1 = 0; i < a.length; i++ ) {
System.out.printlnC a[ i ] );
}
}
}

ELFla i

11 BHRMARKHD 2 HHOMRAXEGTED
REE.
Fig. 11 State after execution of the sec-
ond assignment statement of ele-

ment value exchange.

9 N7V — bl
Fig. 9 A typical code for bubble sort.
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N =
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10  HERMHEIHDBEHIDRASETHRDIRE.
Fig. 10 State after execution of the first
assignment statement of element

value exchange.
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Fig. 12 State after execution of the third
assignment statement of element

value exchange.
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01 int [ Ja=4{3,7,0,38, 5%,
02 int even = 0;
03 int odd = 0;

0 O
05 for( int 1 = @0; 1 < a.length; i++ )
07 | |even=leven+1; |
08 3
09 else 4 .

10 | iodd =odd +1;
L
12 }

ST s

14 | System.out.println( even );
15 System.out.println( odd );

® 13 Tus7L0H.
Fig. 13 A sample code.

@FE7ITUXA
intBERESEFDERIaICEEINIBHROBEFHROKERRT
RRY 5.

Q@1 AMSY a1
FTFREBICELWT OIS ADEEERERE L.

7055 ARSI ELWZOISADRTM

ELWIOS S ADEEE
BREICL > TERTRY
5TIU7

14 JLAH RS AR
Fig. 14 Basic layout of the system.
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o
04
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07
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09
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13
14
15
15 [EULWVI— FOETHI.
Fig. 15 An example of execution of correct
code.
7055 LANE ELWTAY S ADETH
o1 ISFTR &2 RTLARR
o
04
05
06
07
08
09
10
11

F#0ddD WA
3

BEREENE

16 ELWVI— FOFETHE.
Fig. 16 A last state of execution of correct

code.

QRETIIITUXA
intWERZSEFHORIaCEENZBHROBEFHOBERRT
®TRTS.
[ s P!
intBOBRESEIFOBRIIEERT B ERAMIC, XBERNSIEL 3, 7, 0, 8, 5 THHMLEL.

7055 AANM WANTOY S LDORTM

o1 [int []a={3,7,0,85} BHDTOS 5 A% ITEERTLULRR ELWIOS5 A% ITEERTLLRR

fc5la

17 I—F DAL HELR.
Fig. 17 Coding and comparison between

student’s code and the correct code.

FNSITHLUZHARAEZRAZ LV, £72, SEIIVOE
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LI THND THA ISR EZ T 2HERTH L7
TREMBBEIRDZED BN, 5, KVATLOHE
ErfT o TEBITRETHAL THREMEEL 72\,
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@FETINITYXA
intBBERESERFDERIICEENHBROBEFHOBZERART
KT 5.

@I RTAALAEDT, ARDTASSALELVWTASS AZBESETHERLTHLD.

7055 LANE WADTOY S ADRTT M

BROTOS5LEISGTEERFTLARR | ELWIOS 5 AZ1FTHERTLARR
ali] / 2 DfElF 3 &4,
M ali] / 2 == 0 (3MA.

U ove U ey

B 5la i even odd B 5la i even odd

o1 |int [Ja={3,7,08, 5}
int ;

47| System. outprintin even J;
tem.out..printlnC odd J;

B 18 HEHITEWDEN DR
Fig. 18 The situation where the difference

first appears.

@FETINITYXA
itBERESEFDRINICEFNHBROKEFHOBZERT
KTTS.

@I RTAALAEDT, ARNDTOASSALELVWTAS S AZBESETHELTHLD.

J0S 5 LANE AADTOY 5 LADRT P

oL |int [Ja={3,7,0,8 5}
int even = 0;

93| int odd = 0:
i

BAOTOSSA%ISTRERITLULER | ELVWTOYSAZITRERITULER

o5 [ F ength; T+ ) {
DS i

2|3

Ve U vy

fcFla i even odd fic5la i even odd

14 [ System.out.println( even );
s tem.out. printlnC odd );

19 EWABN S ORI DHI.
Fig. 19 An examples of other situations

where differences appear.
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