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Practice and Effect of Programming in the Japanese
Language

Masaxr Nakacawa,! Encur Havakawa,! Yusr Tamaxitt and Tosuio Souyattt

This paper describes practice of programming in the Japanese language by Japanese pro-
grammers on an unrestricted Japanese programming environment as well as experiments
conducted to test the readability of Japanese programs for Japanese. Here, programming
in Japanese does not imply “programming” in the ambiguous natural language but the
liberation of the use of the Japanese language in the largest scope of a programming
language grammar. A considerable amount of software has been developed on this
environment. Smooth stepwise refinement from specifications to programs has been real-
ized. Keywords in specifications remain as functions, data names and so on in programs.
Coherence between specifications and programs eases maintenance. Japanese program-
ming dispenses with paraphrase of program operations into Japanese comments and encour-
ages to provide module specifications. Experiments were made to test the readability of
Japanese programs for Japanese. The results prove it. At first, Japanese programming
was motivated to ease maintenance, but now it is practiced by all the Japanese members
of our laboratory due to the merits in production stages.
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Fig. 1 Statistics on comments.
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Fig. 2 Time required to understand the comment
statistic program (preliminary experiment).
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Fig. 3 Time required to understand the caching
program (preliminary experiment).
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int main( argc, argv )
int arge ;

char “¥argyv ;
char  *FXART7 7L NVEHE

if( argc < 2)
exit(l) ;
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}
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Fig. 4 A portion of the context specified numerical string search program

(Japanese version).
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int main( argc, argv )
int arge ;

char *4argyv ;

{

char *head_of_textfile ;

if(argc < 2)
exit(l) ;
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&, o7 ns s Aol R ARYE.
TBEZIEOTTh, 3DOTT, BIAITED
TIMe 1DTT. 4 100 HOROEHH D

if (! (head of_textfile = read_file( argv[1] ) ) )

exit(l) ;

search_for_number_and_postfix_char( head_of_t'.exlfi]e. ")
search_for_prefix_charfand_number_and_postfix_char( head_of_textfile, "¥", "&" ) ;

print_out( head_of_textfile ) ;

int searchjorAnumber_andJostfix_char( head_of_textfile, postfix_char )

char *head_of_textfile, #postfix_char ;

char stext_ptr ;
int character_counter ;

text_ptr = head_of _textfile ;

while ( text_ptr = search_for_string( text_ptr, postfix_char ) ) {

&& ((+(text_ptr ~ 1) >= 0") && (*(text_ptr - 1) <= '9')) ;

for(
character_counter = 0 ;
(text_ptr > head_of_textfile)
text_ptr-~ , character_counter++
)

if( character_counter > 0 ) {

enter( text_ptr, character_counter += strlen( postfix_char ) ) ;
text_ptr += character_counter ;

}
else
text_ptri+ ;

B 5 XRAEEEIRET R S5 A (GEER) O—i

Fig. 5 A portion of the context specified numerical string search program

(English version).
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75 sk AR TREICEZL 5214 7 EEBER
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NT, ERIFFR LA3HEER D -2DT, G1 &
G2 rrhZFh#féed 3. K6, K7, UEoHA
RO ERT.

2507 RS FLEDENEFRICONT, BEAEDH
BHEE L DEADTONLE I PRET S HINT,
B 2HEL, HHE B D t REET- . 22V
MDD 5 A DWNTR, =21 L7, 2.5
% DERBTHAREOHBES EHTESELEAS.
BEFREO ST S5 ACD0TIR, £=3.6 &b,
0.25% OEBREBETHAEZEDOHBSRLBRTE S LE
A5, MAOKELDS, BBRECLST, HRES
75 ADHMRLEETE S, 2%, mAHARTNE

# 3 For5ADELVOGERICEL EEHE
Table 3 Time required to understand the

programs.
W | SFE:% B |NE| FE: oK
RE 3L - - -
=7 |# |2 #5A | B | A% A | EE | At
By | BR | B | (5) | BF | B | B | ()
(53) | 5) %) | (5)
Gl.L} L]|AP 1 8 15 8 8 16
21 10 3 13 16 1 17
31 15 ¥ 15 40 1 41
4 ]AP 11 2 13§« 20 4 24
G1 5 | AP 7 9 16 18 13 31
6 | AP 22 % 22 30 19 49
1S 13 5 18 13 11 24
Gl.2 | 8 |AP 17 3 20 19 12 31
91S 10 2 12— 14 ] 23
10 | AP 12 6 18 9 46 55
HHE:o_H B3
G2.1[11]S 11 10 21 30 5 35
1218 1 2 9 12 3 15
13 | AP 10 10 20 15 ¥ 15
14 1S 22 9 31— 29 4 33
G2 15 | AP 16 3 19 30 1 31
16 | AP 20 ¥ 20 23 6 29
G2.2 |17 ]S 10 5 15 20 20 40
18 | AP 9 2 11 16 2 18
19 | AP 35 * 35 |« 44 ¥ 44
2018 20 6 26 18 6 24

*: SeABR S EIBRRIESBE L CGRlRY S,
HENTFickid 5, AP it application, S {d systems software.

BAES v/ 73V I/DREEZOHR 2177

EALL. MO us 5 6eb, BAEDOHNIEED
213 BEOFABHECHRETE TS,

HETE, BAE v/ 53 VSRR SIEEVHRE
BHIETES, KEBY 7 by 2 TEETFT DK
BAEFELTLTS s 5 L 2RB00EBHD, Z
DEA, HFEZLOREGO LI BERNLRITTH 3.

in Japanese in English
< T 1 1 1 1~3 H ¥ i ¥
no. of no. of
person person
Jo-2 22
Ja-as)
Jac-as
49 ~51
samp:e mean = 20.7 Tso~sa samp}e mean = 31.1
sample variance = 67.3 - s5-57 m sample variance = 175.9
I ER
v V¥

Time.required to understand the program (min.)

6 o2V PRI OBEGEMONT
Fig. 6 Time required to understand the comment
statistic program.

in Japanese in English
& h.
D S B e T3 T T
no. of o no. of
person [ persons
b2
1 EED
Na-npZ
R
] B
Tao-2
Fa-as 2
sample mean = 16.2 Fas~as sample mean = 28.4
sample variance = 10.6 [ 4951 | sample variance =104.04
As2-sa]
Ass-s1|
: ss~60 |
v Vv

Time required to understand the program (min.)

T XHRAE & BEFFIRBR O BFRH O
Fig. 7 Time required to undertand the context
specified numeral string search program.
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