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Construction of Generic modules of structs

Masahiro Osogami * Fujio Nishida

Abstract

Recently, program modules reuseability has become necessary. A
reuseable module must be easy to retrieve, expand and generally
applicable to most case.

Struct 1is a very useful type of data for office computing
operations, such as updating or retrieving data. But we need each
module to perform the same processes despite of their structure
differences. It would be very convenient to use generic modules
library for automatic generation of modules as it requires only the
own data structures.

In this paper, we propose a method of automatic generation of C
function modules or C++ class modules from given data structures
using the generic PROLOG module library.
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void readfile struct_array(char *fn, struct item iteml[], int n){
FILE *fp;
int  i;
fp=fopen(fn, “r”):
for (i=0;i<n;i+=1) {
fprint (fp, "%s”, iteml[i]. name);
fprint (fp, "%d”, &(iteml[i].price));
fprint (fp, “%d”, &(iteml[i]. number));
}
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void readfile struct_array(char *fn, struct meibo meibol[], int n) {
FILE *fp;
int i,
fp=fopen (fn, “r”);
for (i=0;i<n;i+=1) {
fprint (fp, “%s”, meibol[i]. name) ;
fprint (fp, "%d”, &(meibol[i]. code));
fprint (fp, “%d”, &(meibol([i]. age));
fprint (fp, “%s”, meibol[i]. tel);
fprint (fp, "%s”, meibol[i]. address);
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K1, 23808 La—FOBEELEFDOLa— RO K2 ETTI-D0OMEERT S
2a—NAVOFITHD, 2 THERLET Y 2 —/bread struct arraylZit, ¥— 4% DA -
TV T 7ANERT T 7ANKRA L F | BEROEELRTRA 4 F—28¥L W)
3OD5|¥ELZTRBELITOOIRALTHY, MEMOBEKNLRZEE. ZD2o1F
ERHRICER D 2ERTED, BEIOLIARHE, £EMEM LEO-OE—DOBK A AW
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LD EFOREVYH DD, Y5 L THIBERBIIE Y 2L 2B LR2TIER B
R

T OBELELBEEZMEL LTS L2, ool EThHEnUDEREANEE Y 2 — L
Mo, COMERETY 2 — V2 EABERT -0, F—2ESOXRFIE, 200
DEBFFEC OV THEKRBEHAELITS,

3. MEEKE VR MZKLDHER

BERITICRCH++D Y —Ra—-FTREF(DOLIZE 7L VWO BEROZ 4T
B ETAGICEENWTED A N —DF A 7 & 4RT{TYPEL NAMEL, i=1, ..., nf ZFELTEERT
55

struct TAG { TYPEI NAMEL; ... :TYPEn NAMEn;}; (1)
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—h7aa il TiE, T AOBBEE LTI R MNEES ZENTES, VRMIEB
AT RBIL, TFOK. B E3F, $TR—-OY R b EIZREESED Z &M
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struct_member ( LN, [L1,..., Lk]). (2)
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obj([mame (iteml), type (struct (item))]).

struct_member (item, [ [[name, [20]], string], [price, int], [number, int] ]).
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obj([mame(meibol), type(struct(meibo))]).
struct member (meibo, [ [[name, [20]], string], [code, int], [age, int],
[[tel, [20]], string], [address, [30]], string] J).
M4. @2oLa3—FBOMEZ YR MRERICEEHRZ-2D
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¢ (read_struct (X)) :-obj([name(X), type(struct (TAG))]),

struct member (TAG, L),

c(read memberlist(pt,L)). (3)
¢ (read _memberlist (X, [[HN, HT]|T])) :-

¢ (promptread member (X, [HN], HT)), c (read_memberlist(pt,L)). (4)
c(read memberlist(X, [1). (5)

¢ (prompt_read member ([X, MEM], TYPE)) : -
write sp,writelist ([’ printf(”",X,”=>",MEM,  ?= in’, TYPE, ")’ 1), nl,
ptype (TYPE, PTYPE), write sp, writelist ([’ scanf(”’, PTYPE,"”,"]),
write type struct_obj(TYPE, [X, MEM]),write(’):" ), nl. (6)
2o, (3) DikEEc (read struct (X)) DXIZIIBEALXLEEL. K3, 4D L& HiZobj
WEBIZBVWTERE L Th Dstruct_memberiRiE & DH—{LIZ L D, # TATAGI X T D A
3% k2B e (read memberlist (pt,L))® Y X FLICH Y AT, (4) (B) 1LY A M EF DL ATHN
A A THRNTEICEIREICERYIEL TR A2 L2, 6) IBEROERTHILA
YR NEFEBIIERTAANTO T I LEANINED I I L TEREN &2 L
THY., “ BN THESEORMKN 2 a— PR SN D, I ZiZptype (TYPE, PTYPE)
ITint, float72 EDF A 7 & %d, %2 EOAM N7 A TRE L OMOEBRBIHFETHY, 7
A EEDT 4 A A TR S U TR STV E,
UTFICE3, ADF— 4 EDEHELEZ-HERDIIEDOTEDLIEVa— Vet L
R,
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void read_struct_array() { void read struct_array() {
for(item *pt=i_ptr:pt<{i_ptr+n, pt++){ for (meibo *pt=i ptript<i _ptr+n; pt++) {
printf(“pt->name=in string ”); printf(“pt->name=in string )
sacnf ("%s”, pt->name) ; scanf ("%s”, pt->name) :
printf("pt->price=in int ") printf("pt->code=in int ");
scanf ("%d”, pt->price) : scanf ("%d”, pt->code) ;
printf("pt->number=in int 7); printf("pt->age=in int 7):
scanf ("%d”, pt->number) ; scanf ("%d”, pt->age);
} printf("pt->tel=in string ");
) scanf ("%s”, pt->tel);
5. MEEh3E10OLI—FAOMBH printf("pt->address=in string ")

scanf ("%s”, pt->address);
T—3 BRI RAHBED 21—
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T—8B®RARAHEDa—)L
3. 2 V—I+DOESE
KIZY = FDOWTOBRAEITI, Y- FOFEIIENTH, T—FBEOERITI.
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c(sort_struct(X,L,KEY N)):-
(member ([ [KEY_N, [S]], string],L),
c(if(conv(greater (t(strcmp ([X, KEY_N], [nxt (X), KEY N])), t(0))),
swaplist (X, nxt(X),L)));
c(if(conv(greater (t ([X, KEY_N]), t ([nxt (X), KEY N1))),

swaplist (X, nxt(X),L))) ). (7)
c (swaplist (X, nxt (X), [[LNH, LTH][LT])) :-

swap (X, nxt (X), LNH, LTH), c (swaplist (X, nxt (X),LT)). (8)
c (swaplist (X, nxt (X), [1)). (9)

swap (X, nxt (X), [LNH, [LSH]], string) : -
write sp,writelist ([’ strepy(tmp, pt=>",LNH,”): 1), nl,
write _sp,writelist ([  strepy(pt=>",LNH,”, ", " (pt+1)->",LNH, ) 1), nl,
write_sp,writelist ([’ strepy ((pt+1)->",LNH,”, tmp’,");" ]), nl. (10)
swap (X, nxt (X), LNH, int) : -
write sp,writelist ([’ tmp_num = pt->",LNH, ;" ]),nl,
write sp,writelist(["’pt->",LNH,” = (pt+1)->",LNH, ;" ]),nl,

write sp,writelist ([’ (pt+I1)->",LNH,” = tmp_num’, ;" ]),nl. (1)
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t ([nxt(X),KEY]) :-writelist ([’ (pt+1)->", KEY]). (12)

t ([X, KEY]) :=writelist ([’ pt->",KEY]). (13)
FlZ & &Rk, (7) Dsort_struct (X, L, KEY_N) ORGEIZIT () 12672 » THREEKRAXE 5 2,
FDOAUNELZERY AL, (MICBWTEINEREOMERERDOEFOHERD Y — + D
XA RN ONWTHBRTIDTHINETDX— X \DH A THRLFHNEIETH 5
LD, CRCH+THEBEOHEKEPRLZLZOTINICKEL THESIT LTS, (8)
() IRERBCswapZ T BBAERT 2, (10) QD) idswapil B TIXFHNALRXAT D
BEEBEERATIHGE THEARLD RIS L TRET S Z & 25T,

UTIZENFNKS, 40T B EDEREEXHAIIHGONDLIEY 2 —VEEN
Fnord,

void sort_struct array() { void sort struct _array(){
char tmp [20]; char tmp[20];
int m, tmp_num; m, tmp_num;

for (m=n-l:m>=1;--m) {

for(item *pt=i_ptr;pt{i_ptr+m;

if(pt->number>(pt+l)->number) {

strepy (tmp, pt->name) ;

strcpy (pt->name, (pt+l)->name) ;

strepy ((pt+l) ->name, tmp).
tmp_num = pt->price,
pt->price = (pttl)->price;
(pt+l)->price = tmp_num;
tmp_num = pt->number;
pt->number = (pt+l)->number:

(pt+l)->number = tmp_num;

pt++){

for (m=n-1;m>=1;--m) {

for{meibo *pt=i ptr.pt{i ptr+m. pt++) {

if(pt->number> (pt+l)->number) {
strepy (tmp, pt->name) ;
strepy (pt->name, (pt+1)->name) .
strepy ((pt+l)->name, tmp):
tmp_num = pt->code.
pt->code = (pt+l)->code.
(pt+tl)->code = tmp_num;
tmp num = pt->age;
pt->age = (pt+l)->age.

(pt+l)->age = tmp_num,

strcpy (tmp, pt->tel)
strepy(pt->tel, (pt+l)->tel):
strepy((pt+l1)->tel, tmp):
strepy (tmp, pt->address) ;

7. ARENAE1IDOLI—FAD strepy (pt->address, (pt+l)->address).

MY — FEES 21— strcpy ((pt+1)->address, tmp);
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LTI TIHERLEOREBKICOWT, FOLIRNBAITIZ ENTE 50— B TR
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9. BAGBEXTERRLIEFFHIKRORELRIT D,

struct_table ([

p(1, ['FILE,A,N' ], [ K& &, N, DHEEEKRES, A, (2, FILE, 267 — F 23 AA L ]),

p(11, (" FILE, A,N,COND’" 1, [’ va-} ¥, N, D774, FILE, % &4 1A # 4 {%, COND,

il THOER A, & K LIBERE S retriZ BN 427 1),

p(21, ["A,N,MEM 1, [' K& X, N, DEEKRBLS, A, D A /3 MEM, DFn &R $ ]),

- 1) (14)

T Z 1Zp(NUM, VAR, CALL_STATEMENT) ® 3 AID RS D 5 H . NUMIIPRH SCE 5. VARIZ S
2B 74 X, CALL STATEMENTIZALEERA OFEE L TH 5,

- FIFEOMN LA E S THEL., EREN XY v A XL BFISTK & spif a& D
FIEEIZREE L, R3Bsp(SP) 2 AEY | RETLEITEY AL,

RECEOMEH UL LK O 21— FAERSLEZ ZhERMICITO 72, (1) DX S IZEFFH X
ISR -, BHREFERZEcony dirt L W BRBERICEBRT D, conv_ dirD3 | ¥EHT 3 WD
A7 5, jplITMEH O B AGEREKE & xS 2 liER R LR, protofBiZC O
KEERCH++D I AR ITHTa NIA TEFSH T, functIIIA A AL,
MO FHEHIIBIIBEDOTFHRELEKT, L 2AT., MUXREORBERIZB WV TK
F7BlE. #—4 v FEREOCRCH+OIEEOKIRICE 0 E2n 6 OB 5| ¥IEHIC
TR TRV AL Z IR 235D, PIXIETRBEZFHEOARXFIITHDH, MAPP
THZIOEH>RBEE, MMEXRVIALOR, MHTICEENL2EBIIT A THARAI <A X
LT, BABOFEXMICE AL, CRC++ OB THEE TE 2 Didproto I THIE
LI=EEIZTTH D,

conv_dir ([jp([ K& &, N, OHEEEALS), A, 12, FILE, 22 b7 - F & i idde],

[readfile struct array, [FILE, A,N]] ),

proto({void, readfile_struct_array,

[[’ char*’, FILE], [struct(A), A], [int,N]] 1),

funct (readfile_struct_array (FILE,A,N)) ]). (15)
conv_dir([jp([ K& &, N, D& EKBLF, A, (235 THA, COND,

LTS AL X LI ERE YretricE—7 4 %1,

[retrfile to_str_ar, [FILE, A,N, COND]] ),

proto([void, retrfile_to_str_ar, [[struct(A), A], [int,N]] ]),

funqt(retrfile_to‘_stlgparr(A, N) D). (16)
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conv_dir([jp([ K& &, N, DHIEERLT, A, D A /73, MEM, DFa 4R 7],
[sum_struct_array, [A, N, MEM]]),
proto({int, sum_struct_array, [[A, A], [int,N1]]),
funct (sum struct array(A,N)) 1). (17)

ST, WICAARGZBRAOMN LA RERICERT I HIE2HEBLL THAT L, WEEK
ARG A X LT ESTXE L, BaEspD s BIBIZEET200ETD, DL &
M H SCSTXIE, MR EEconv_dir (CD) # AWV CTR D L 5 2251k (RAIE) 12X W RIERIC
TIN5,

conv:-sp(STX), conv_dir (CD), member (jp(STX, Y),CD), write(Y),

add method(Y). : (18)

add method(Y) :-method list (L), append(L, [Y], NL),
ra(method list (L), method list(NL)). (19)
ra(X,Y) :-retract(X), assert (Y). (20)

7-77 L. retract ) IZT —F _X—ZAMbEXE W) RIEBAHTHEE, assert (V) {37 — % X —
ANV E WV HRFEEFIBEMT 2R TH D,

DX 5iiIJ'Ciﬁ§§method_list(L)a)gl§Y§ﬂhimpﬂj3CSTXODiﬁ§§ﬂ?Yﬁ§ﬁU?D!)\ WREEF D
RRAFCENER STV,
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