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A Program Transformational Approach for Rule~Based
Hangul Automatic Programming

Sung Soo HONG', Sang Rak LEE" and Jae Hong SIM™

ABSTRACT

It is very difficult for a nonprofessinal programmer in Koera to write a program with very
High Level Language such as, V,REFINE, GIST, and SETL, because the semantic primitives of
these languages are based on predicate calculus, set, mapping, or testricted natural language.
And it takes time to be familiar with these language. In this paper, we suggest a method to re-
duce such difficulties by programming with the declarative, procedural constructs, and aggregate
constructs. And we design and implement an experimental knowledge-based automatic program-
ming system, called HAPS(Hangul Automatic Program System). HAPS, whose input is specifi-
cation such as Hangul abstract algorithm and datatype or Hangul procedural constructs, and
whose output is C program. The method of operation is based on rule-based and program trans-
formation technique, and the problem transformation technique. The problem area is general
problem. The control structure of HAPS accepts the program specificaton, transforms this
specificaton according to the proper rule in the rule—base, and stores the transformed program
specification on the global data base. HAPS repeats these procedures until the target C program
is fully constructed.
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I p ->q
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begin
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(Fig. 11) table of user variable

enumerate HO-3 in HO-1 do
{
HO-0 <~ true
Apply [VHO-3 € HO-1[HO-2 >= HO-3])
if NOT[C] then HO-0<-false
if max then return(H0-2)
}

(38 12) Exf sPAe A Pxs
(Fig. 12) Procedural structuring for existential quantifier
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Qo= Apply[]Hsl £ol4e chal WY o
& 1%0jAe] ¥-g #H4E 539 27 ColA |
71} o2} (2 12)sms (2§ 13) 3} o] W
gict.
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ershl ¢ & sie.

1 enumerate HO-3 in HO-1 do

2 {

3 HO-0 <- true

4 HO-0 <- true

5 enumerate HO-3 in HO-1 do

[ {

7 Applly [HO-2 >= HO-3)

8 if NOT[C] then HO-0 <-false
9 }

10 if NOT[C] then HO-0 ¢{- false

11 if HO-0 then returmn(H0-2)
12 }

(33 13) HY BHAIY YA 7ES|
(Fig. 13) Procedural structuring for universal gquantifier

enumerate HO-3 in HO-1 do
{
HO-0 <- true
enumerate H0-3 in HO-1 do
{
Applly [HO-2 >= H0-3]
if NOT[C] then H0O-0 <-false
}
if HO-0 then return(H0-2)
}

(2 14) ZUZE 3k 32 XHE =239 HyEnt
(Fig. 14) Modification of Hangul Automatic Programming
for finding a maximum vaiue

#define SIZE 50
main{)
{
int HO-1[SIZE], HO-2, HO-3, H0O-4, HO-5:
for( HO-4 = 0: HO-4 { SIZE: ++HO-4)
scanf("xd", &H0-1{HO-4]):
for( HO-4 = 0: HO-4 < SIZE: ++H0-4)
{
HO-3 = I
for( HO-5 = 0: HO-5 < SIZE: ++H0-5)
if(HO-1(HO-4) < HO-1[HO-5}) HO-3 = O:
if(HO-3) {
printf("%d\n" HO-1[H0-4] ):
exit(0):
}

}

(38 15) xdigke V5 o T2 OYE 25 =23
o g8 Znt
(Fig. 15) Result of Hangul Automatic Proramming for
finding a maximum value
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(Fig 16) Preprocessor of Hangul program
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(Fig. 17) Data structure of variable
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237 o oA 14 97bx] w4
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wgellA A" FF AP HYre FE T
A" Ay e W, A, o|efe], glo|Ba
g, =& el <dzl, 43T &4 Bt ohz
o ¥ Teadye] shssAl TR =
¥ Z2a7A] 1Y T e 2F vANE ¢
T2 AU oo whE MUY Zage
23 4-19 23, Hd99 A= z239 4-2
2} 2}

# 3 ¥ 3 <stdio.h>
# A9 2w 10
FxF N
{
3+ 2&[10] = { 56,24 8,9,12,2,3,1};
ez 2, A,
3 =E();
AE271(0);
HEE (7 =0, A < A8 — 1 ++ )
+ =3
HE (=% +1; A< A8FL; ++ A)
el (ZEE[ 2] < #AB[A]) & = A;
a7 &AR[F], &AER[L]);
)
e = 0,7 < AR ++7) |
2EEY (4 AE[2D;
)

T Jigt 82 XbE Z2OHE AHE T2 WY T g2s

EFEH(\n");
ill%i*Jl O
{ FFEHC WS C A9 AA\n");
EF24("\n\n");
%kﬁl—?ﬂ(‘a‘-’r‘- *#, AT *E)

A5 4l
= *3h;
= *%;
& = A

)

228 4-1 AxH ol o3 deAd
#include <stdio.h>
t#define HC_.0 10
#main()
{
int HC-1[10] = {5,6,2,4,8,9,12,—2,3,1};
int HC_2,HC_3,HC_4;
clrser();
FUNC-00);
for ( HC-2 = 0; HC-2 < HW_0-1; +
+HC-2) {
HC_3=HC_2;
for(HC-4 = HC_-3+1;HC_-4 < HC-0
=1 ; ++HC-2){
if(HC-1[HC-32] < HC-1[HC-4])
HC_3 = HC_4;
FUNC-1( &HC-1[HC-2], &HC_1[HC
-3D;
)

}
for(HC-2 = HC-2 < HC-0; ++HC-2)

printf (" %d" ,HC_1[HC-2]);
} printf("\n");
I}?UNC_O()
{ printf ("2 C A A\n");
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printf ("\n\n");
)
FUNC-1( int *HC_2, int *HC_3)
{

int HC-5;

HC_5 = *HC-2;

*HC-2 = *HC-3;

*HC-3 = HC-5;

Z2ay 4-2 Y 7ol o3 Ay =
2 HET

4-3. 313 XSZ2 24U viw
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<E 4> HAPSS} ChE AFEZ284e]| u|m

< Table 4> Table of HAPS and other Automatic
Program System
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