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Abstract of Master’ s Thesis
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Japanese Programming Language “ Kotodama”

Summary

A purpose of programming language teaching is to be able to express own thought
logically by programming language. Through a education of programming language, One
train logical thinking and deepen know a computer better, and One become to expression
a thing which one want to do. It' s general education. But actually programming
education is only to learn a grammar of programming language and only to use it.

I produce Japanese programming language “ Kotodama” which can describe in Japanese.
IT I use a Japanese programming language for programming language education for
beginner, 1 don’ t need education for grammar and trainee concentrate to train
expression skill.

* Kotodama” which can change configuration file of abstract syntax and concrete
grammar is designed to describe readable program in Japanese. This language can
describe readable program for beginner, and beginner can describe readable program.

On the other hand, “ Kotodama” can describe program with low-class description
and high-class description in seamless. Because a programmer can describe in low-class
description, programmer can optimize a program. So, “ Kotodama” 1is not only for

beginner, but also for skilled programmer.
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Lisp

Java

(+45)
(*4(+12))

- Lisp




drawLine(10,10,100,100);
rectangle(100);

- Java

Java

HelloWorld

HelloWorld static

“ %n [T—1]

public class MyApplet extends Applet{
public static void main( String args[] ){
System.out.printIn(* Hello World!” );

- Java HelloWorld

if( num % 2 == 0 ){ rectangle(100); }
else{ triangle(100); }

_ Java % ” “ ]

num%2==0?rectangle(100):triangle(100);

- Java



Perl[2]

$ = abl2cd ;
s/¥d+/3&*2/e;
- Perl

Java
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FORTRAN

Speedcording

FORTRAN
FORTRAN

1953 1BM701
2*%3+4

FORTRAN

FORTRAN

200 SET 100 2
201 SET 101 3
202 MUL 100 101 102
203 SET 103 4
204 ADD 102 103 104

100
101
100
103
104

101

102

- Speedcording

result=2*3+4

- FORTRAN

Java Perl
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Ngg- BASIC Mind
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Ngg- BASIC

1960
Front End Processor
COBOL
[4] COBOL
1
MOVE ADD
- COBOL
[5]
[5]
READ AT END GO TO
MOVE T0
IF GO TO
- COBOL
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[6] A Fundamental Language
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Mind[11][12]

FORTH[10]
PC9800 2020
Mind  FORTH
FORTH
FORTH
FORTH
- FORTH
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Mind

Mind

ENDIF
ELSE
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Mind
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Mind
Mind
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AppleScript

Macintosh AppleScript
Mac0S8.5
“ Finder”
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AppleScript
AppleScript

AppleScript

A 123

AppleScript

AppleScript
AppleScript
AppleScript
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Java

Java

public class MyTurtle extends Turtle{
public static void main(String args[]){
house(100); // 100
}
// size
public static void house(int size){
triangle(size); //
square(size); //
}
// size
public static void triangle(int size){
rt(30); fd(size);
rt(120); fd(size);
rt(120); fd(size);
1t(30);
}
// size
public static void square(int size){
for(int i=0 ; i<4 ; i++ ){
rt(90);
fd(size);

//
//
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Java

draw house whose length is 100

draw house whose length is

Java
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Java

Java
Java
Java Write Once, Run Anywhere Java
PC
Java Java
Write Once
(Run Anywhere)
Java Java
PC 0S
Java
Java Windows PC Macintosh PC Linux PC
Java
Java Virtual Machine[13] JavawM
Java Java
JavawM
Java
JavawM
int a=0;
a=b+c*d; b,c,d
c d b
a
Java JavavM
Windows JavaVM  Macintosh JavaVM Linux
JavaWM JavawM
Java
Windows Windows JavavM
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JavaVM

JavaVM
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.lang.System
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.PrintStream
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printin

java.io

System.out.printin(a)

.PrintStream

Java
.PrintStream

Java
java.io

Java

java.io
Java
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Java

Java
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Windows MacOS Linux

Java

invokevirtual

Java
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iload < >

getstatic < >< >

< > < >

invokevirtual < >(< >)< >

< > < > < >

iload < >

< >

getstatic < >< >

< > < >
invokevirtual < >(< >)< >
< > < > < >
java/lang/System/out jJava/io/PrintStream

jJavaZio/PrintStream/printin

iload
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iload

JavawM iload

iload
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Java

Java
Java
Java
Java
Java

for( ; ; ){ LabelO:

int a=1; iconst_1
} istore_1

- Label2:
while( true ){

. goto LabelO

int a=1;
}

- for while
Java for while
Java
for while
Java
for
Java i<10
Java if_cmplt
Java
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for( int i=0 ; <10 ; i++ ){
int a=1;

}

int i=0;
while( <10 ){
int a=1;

i++; 1

10

iconst 0
istore 1
goto LabelO

Labell:
iconst_1
istore 2
iinc 11
LabelO:
iload 1
bipush 10

if_icmplt Labell

- for while
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Java

IF

if( x==0 )
y=1;
else

y=2;

iload 1

ifne Label 0
iconst_1
istore 2
goto Label 1
Label _0:
iconst_2

istore 2

Label _1:

Java

Hal loWor ld

Java
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public  static

public class HelloWorld{
public static void main( String args[] ){
System.out.printin(* Hello,World!” );

Hello,World!

- HelloWorld Java
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:1;
a
a=atl;
a a
a a
Meyer [14]
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Backus-Naur Form

grammar

production

Java

<Loop> ::= while( <boolean_expression> )

<instruction>

- Java

Java

Whi Ie 1 "o ”

<boolean_expression> <instruction>

VisualBasic

Java

<Loop> ::= Do While <boolean_expression>
<instruction>

Loop

- VisualBasic

<boolean_expression> <instruction>

boolean_expression  instruction
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JavaVM

a iconst_1 istore_1

JavaWM

>

Meyer [14]

& . .
Loop = body: Instruction; test:Expression

Loop body Instruction test Expression

Expression

Expression= Constant | Variable | Binary

Expression Constant Variable Binary
Meyer [14]

Unified Modeling Language

Java

Rational UML
Rational Rose[15]

Loop
Loop
< >< > body
Instruction Loop body test
Instruction Expression
Expression Constant, Variable,
Binary Expression

Expression
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Constant ,Variable ,Binary

Constant Expression

Loop

body : Instruction
test : Expression

- UML

Expression

:

Constant

Variable Binary
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Primitive
Primitive Boolean
Int Byte Short Long Char
Float Double
Boolean JavavM
JavavM
Javaw Boolean Int
Long Float Double Char
JavavM
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Primitive

&
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boolean ‘ ‘ int ‘ ‘ byte ‘ ‘ short ‘ ‘ long ‘ ‘ char ‘ ‘ float H double ‘ class interface ‘ array
[ 1T 1T 1T 1T 1T 1T 1T 1
[ ] ] I I Il 3

JavaVM
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=1
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substitute 1 for a

substitute <

> for <
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Deterministic Finite Automaton
Non-deterministic Finite

Automaton

d
- ((¢ |dd*).dd*|dd*.)(e |E(e |+]|-)dd*)
| dd*E(e |+]-)dd*
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/* X.yEt z */

int b; /* xy */
int e; /*y */

int i; /* z */

char sign; /* */

state_i: b=0; e=0; i=0;

ifCch=="." ){
ch = nextChan();
if( charClassT[ch] != digit ) erron();
b=ch-" 0 ;e=1;

}Yelse if( charClassT[ch] == digit ){
do{

b=10*b +ch - 0 ;
ch = nextChan();

Ywhile( charClassT[ch] == digit );
if( ch ==" E' ) goto exp;
if(ch 1= ") erron();

Yelse erron();

ch = nextChan();

while( charChassT[ch] == digit ){
b=10*b +ch -* 0 ;
e++; ch = nextChan();

}

if( ch =" E ) goto calc;

exp: sign = + ; ch = nextChan();

ifCch ="+ |] ch =" - ){
sign = ch; ch = nextChar();

}

while( charClassT[ch] == digit ){
i=10*1i +ch- 0 ;
ch = nextChan();

}

calc: /* */
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abc e3

= +
abc=e3*2.56+abc/e3; H E B
token
token
token token
token o
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e3 2.56 abc e3 abc
\e3 2.56 abc e3 \DI:|
e3  2.56 |[ ]jbc e3 || |
ed [ 256 | | abo | Jleg[ |
token
token

token token

pen what apple is go to Japan

token
token Java
abc*3.4=(100,xyz)+3 token
abe 13-4 5 [d [10d | kyz D[4 8 token
token
token

3 2.56 abc  e3 [[Jeod [ ]
e3  2.56 abc  e3 | [] | abd | |
3 2.56 abd] [] e3 abd| |
e3  2.56 [] | abc €3 abd | |

47



k3 2.56 abc e3

\ abc\

token

token

token

token
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e3 2.56 abc e3 abc
character character
»&Q—»&' (©
character
e3  2.56 [] | abc  e3 abd | |
e3  2.56 abg| [] e3 abg |
e3  2.56 abc  e3 | [] | abg |
3 2.56 abc_e3 [[Jod[ ]
abc,e3

character character

T

£
) <:::> . character

character
€
character character
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e3 2.56

e3 2.56 abc
e3 e3  2.56 [ ] [and
e3 | |
e3 2.56 abc e3
3 [ ] 256 | | Rod [JRI[ ]

e3 abc 2.56
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Java

g.setColor( Color.red );

Java

Java
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