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Experiments and Discussions on the Readability of Programs in Japanese for Japanese

Masaki Nakagawa, Eiichi Hayakawa, Yuji Tamaki

Dept. of Computer Science, Tokyo Univ. of Agriculture and Technology

2-24-16 Naka-cho, Koganei, Tokyo, 184, Japan

A homemade systems software of the double-byte fixed-length Japanese character code has been providing a
programming environment to practice programming in Japanese. Here, programming in Japanese does not imply
“programming” in the ambiguous natural language but the liberation of the use of the Jaﬁanese language in the
largest scope of a programming language grammar. A considerable amount of software has been developed on this
system. Smooth stepwise refinement from specifications to programs has been realized. Keywords in
specifications remain as functions, data names and so on in programs. Coherence between specifications and
programs eases maintenace. To evaluate this, experiments were made to test whether programs are more readable
in Japanese than in English for Japanese people. The results prove so. From a long term viewpoint, it

should be important that all people can program in their mother tongue and that the systems architecture does

not hinder the translation of software between anguages.
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{

har  initial;

Sne valuer clupw  Abk.

putchar(*)’); '[ ‘j ﬁ A
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print{("key in initjal and value.\n");

vhile( sconf("%c $d\n", hnxlxal lv-hn) i= EOF)(
if ( initial == broak;
enter_value(root, initial, value):

eHAL

}
printf("value input completed.\n");
get_subtotal (root)
depth_first_print(root, 0)3
) eise printf("error detected in tree construction.\n"}:

}
‘:trvcl trec_node *make_tree() (
stroct iree_node p; pell

Jf ( {ch = getchar()) 1= EOF &8 ch != '\n’){
4f ( index )= NAJ((SIZE) goto errors

if (ch x- Y
= tnode_array(indexs+]:
p-)inxual = chi.
p-)left_Link = make_tree()s
p-)right. link =
turn(p);

ervor: error.flag = TRUE:
) return

enter,_value(p, jnitial, valug;
struct tree_node *pj
char  initial}
int value;

if { p-dinitial == initial) (
p-value = valucs
return(TRUE)
) elsc if { enler_value(p-)left_link, initial, value) == TRUE )
return(TRUE) ;
* else roturn( enter_value(p-)right_link, initial, valve) );

int et subtoul (p)
?nm tree_node |
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int subtot
subtotal = p-)value ¢
gel_sublotal (p-) left_link) ¢
ret_subtotal (p=)right_link):
return(p-)sub_total = subtotal):
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) FHER b L
retora WL ;
int BRES(FEA b pt, XTR)
char  *FXAbpL;
int TR
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int RATI(FXALT77ALER )
char  eFXALTTANER ;
it i
for (i -D. i< »{/7-71 i) {
or(j = 0 ; EPRRRII).
pnu:hnr( (xENRRRL
putchar('¥Ya') ;
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ot search_for_nysber_and_postfix_char( head of textfile, postfix_char )
cbar  +hesd_of_textfile, epostfix_cher ;

char *text_ptr ;
int character_counter ;

text_ptr = head_of_textfile ;
wbile{ Lext_ptr = search_for_string( text_ptr, postfix_char ) ) {
ror
character_counter = 0 ;
(text_pir > head_of textfite)
& ((s(text_ptr - 1] >= *0°) Wk (s(text pir - 1) <= "9)) :
text_plr-- , character_counter+

)

ir( rn-ncur counter > 0) {
enter( text_ptr, character_counter += sirien( posifix_char ) )
texL_ptr += character_counter ;

F7AME: searchl.c 190¢ A
i
else
texi_ptr+t |
¥
}
jat  search_for_prelix_char_and_nusber_and_pastfix_char( head_of_textfile, prefix_c

char #head_of _texifile, +prefix_char, spostfix_char ;

char +text_pir, +saved_text_pir ;
iat character_counter ;

text_ptr = head_of texifile
whila( text_ptr = saved_texi_ptr = search_for_string( text_ptr, prefix_char) ;

for (
text_ptr += strlen( prefix_char ), character _counter = 0
elext_ptr &k (stexi_ptr >= "0° &k stext ptr <= '8') ;
text ptr++ , characler_countert+

)

F7( character_counter > 0 & ! strncmp( text_ptr, postfix_char, sirlen
enter( saved_text ptr, characler_counter + strlen( prefix_char

)

char ssearch_for_siring( texi_ptr, target_string )
char  etext_ptr, stargel string ;

{
while( »text_pir ) {
(T strnemp( text ptr, target string, strlen( target_string ) ) )
returs text ptr ;
else
text_pir++ |
}
retara ML ;
}
int enter( text_ptr, no_of_characters )
char etext_pir ;
int

/r( table_index >= MAX_SIZE )
retyrn ERROR ;

string_tabie[table_index). string = text_ptr ;
string_table[table_index]. no_of_characters = no_of_characters ;

Lable_index++ ;

int print_ mn.( hud of textfile )
:‘Mr shead_¢

sor(i = 0 i i < table_index ; i+4) {
or(j = 0 : j < string_table[i].no_of_characters ; j+) {
putchar( *{string_table[i).string 1 ) ) :

putchar('¥n') ;
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¥ BEABSRI L EEBSRE SR L TR Y.
HESFFIcBIT 5, AP it application, S i% systems software.
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A h
-~ T T T L 1 -3 1 Ll
no.of no. of
persons persons
T 20 -42 P22
Ja-as
-
-1z
mean = 20.7 b :9 2 72 mean = 31.0
variance = 60.6 4% variance = 158.4
558 ~57
qss-e0
A 4

Time required to understand the program (min.)
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in Japanese in English.
< S
T 1 1 1 ¥ T ¥ >
no. of no.of
persons persons

mean = 28.4
variance = 93.8

mean = 16.2
variance = 9.56

TIR T TON YU RN SO DR N IO N |

<

Time required to understand the program (min.}
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