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CCC——An Object Oriented C Extention
with Conditonally Defined Classes

YASUNORI HARADA'T and KENICHI YAMAZAKIt

We sometimes use a NULL pointer to indicate a list structure termination in C or C++
programming. Because NULL is not an object of a C+4, we can not define a NULL class.
So in C++ programming, an if statement, if (pointer) pointer->message(...); is used for a
NULL related method call. This problem is because of C4++ and other object oriented lan-
guages use their own object structure for object implementation. When a programmer wants
to treat a special data structure (ex. NULL, data packet, system call ...) as an object, such
kind of problem occurrs. We propose a new language, CCC, that extends C and C++ to
overcome the above problem. In CCC, a class is define by a condition, and a class hierarchy
is a condition hierarchy. When a message is sent the system checks conditions that define
classes, finds a class whose condition is satisfied and has no subclass whose condition is satis-
fied, and executes the method that is associated with the class. Using such a mechanism, we
can treat a NULL pointer as a NULL class. CCC compiler is implemented as a C and C++
preprocesser. Its other features are class-local macro definition/extraction, a source modifying
mechanism for inserting blocks, and class independent modules. This paper also describes an
experience using CCC to develop a symbol manipulating language whose pointers include tag
information.
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Qclass integer (int x) if (1) {
int abs() { return x; }
Qclass negint if (x < 0) {

int abs() { return -x; }

}
void foo() {
int y = abs(-10);
}
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int integer_abs(int x) { return x; }
int negint_abs(int x) { return -x; }
int abs(int x) {
if (1 {
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if (x < 0) {
return negint_abs(x);
}
return integer_abs(x);
}
}
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@class A (int x) {
@class B if (x > 0) {
int f(int y) { return y; }
}
@class C if (x < 0) {
int g() { return 0; }
}
int f(int y) { return -y; }
int g() { return 1; }
}
Oo0oooooooono
int f(int x, int y) {
if (x > 0) {
return B_f(x, y);
}
return A_f(x, y);
}
int g(int x) {
if (x < 0) {
return C_g(x);
}

return A_g(x);
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@class base (char com) switch(com) {
Q@class A case (°A’) {
void £O) { .. }
}
Q@class B case (°B’) {
void £O { .. }
}
void £(O) { .. }
}
oooo
void f(char com) {
switch (com) {
case ’A’: A_f(); break;
case ’B’: B_f(); break;
default: base_f();

}
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Q@class figure (int *array, int pos) {
macro type {arrayl[pos]}
macro body(x) {array[pos+(x)+1]}
@class line if (type == ’L’) {
macro x1 {body(0)}
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Fig.1 Figure data.

macro y1 {body(1)}

macro x2 {body(2)}

macro y2 {body(3)}

macro next {pos+5}

int nextFig() { return next; }
}
@class color if (type == ’C’) {

macro r {body(0)}

macro g {body(1)}

macro b {body(2)}

macro next {pos+4}

int nextFig() { return next; }

void darken() {

r=1/2; g=g/2; b=>b/2;

}
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int makeLine(int *array, int pos,
int X1, int Y1, int X2, int Y2) {
@efigure(array, pos).type = ’L’;
@@line(array, pos).xl = X1;
@@line(array, pos).yl = Yi;
@@line(array, pos).x2 = X2;
@@line(array, pos).y2 = Y2;
return @Q@line(array, pos).next;
}
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#define _line_condition(array, pos) \
(array[pos] == ’L’)

#define _vline_condition(array, pos) \
(array[pos+1] == array[pos+2])
o000 coooooooooooooooooon
00 vline O line OO0 OODOO if (x1 == x2)
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O000O000000 _vline_condition OO OO
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int vline_condition(int *array,
int pos) {
return _line_condition(array, pos)
&& _vline_condition(array, pos);
}
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Qclass base {
void £f10O { .. }
@class _ if (gBattery == LOW) {
void £f10 { .. }

}
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@class a (int x) if (cond_a(x)) {
@class b if (cond_b(x)) {
Q@class c if (cond_c(x)) {
}r}
int global_state;
int cond_a(int x) {
global_state = aProc(x);
return global_state > O0;
}
int cond_b(int x) {
return global_state > 10;
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}
int cond_c(int x) {
return global_state > 20;

}
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Q@+line {
Q@class vline if (x1 == x2) { }
Q@class hline if (y1 == y2) { }
}
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@+vline {
void move(int dx, int dy) {..}
}
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@class A (char *txt) {

@class B if (txt[0] == ’B’) {
@class C if (txt[1] == °C’) { }
@class D if (txt[1] == °D’) { }

}

@class E if (txt[0] == ’E’) { }

}
0dddddobooobooooboooooooa txt
OBp0000000O0O0O 20000 coOoOooOooOonO
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@+C { int m1() { .. } }

@+E { int m1() { .. } }
0o0ddooooobOoOoooooa
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@D { int m1() { .. } }
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@position initialize

@position finalize
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@+initialize {

/* initialize code segment */

}
goboooooobooboooboobooboooooooon
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main() {

Oref initialize
VAT V4
Orref finalize

}
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@+command {

cmd("cmd1", "help for cmdl",
x = cmd1())
}
@+command {
cmd("cmd2", "help for cmd2",
x = cmd2())

}
o00oofboOobooobOoboobDDOoOobooboooo
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@class _ (char *cmdName) {

macro cmd(name, help, body) {
if (!strcmp(name, cmdName)) {
{ body; }

return 1;

}
int execCommand() {
Q@ref command

return O;

}
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Qclass _ O {

macro cmd(name, help, body) {
printf ("%s: %s\n", name, help);

}

void printHelpMessage() {

Q@ref command

}
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int *gMemory;
Q@class object (int self) {

Q@class nil if (self == 0) { }

Q@class fixNum if (self < 0) { }

Q@class data if

(self >= MINMEM &%
self < MAXMEM) { }
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}
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@+data {
macro type {
gMemory[(self >> SEGSFT)+TYPEBASE]}
Q@class _
Qclass cons case (tagCONS) { }
case (tagSTR) { }

switch (type) {

Qclass str

}
datal 20 SEGSFTOOOOOO 10000000
O BIBOPOOOOOOOOO gMemory O TYPEBASE
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@+cons {
macro car {gMemory[self]}
macro cdr {gMemory[self+1]}
}
cons000 carDecde 000000000
0000o00O0O0o0O0O00o0D 100000000
oooooooo
@+nil {void print() {printf("nil");}}
Q@+fixNum {void print() {
printf("d", value);}}
@+cons {
void print() {
printf (" ("); print(car);
printf(" . ");
print(cdr); printf(")");
}
}
@+str { void print() {
printf("%s", text);}}
}
O00O0Ovalued text 00000000 OODOOO
oooooooo
car, cdr 00000000000 OOOOOOO
oo0ooooooooooo
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Q@+object {
int Car() { return 0; }
int Cdr() { return 0; }
}
@+cons {
int Car() { return car; }
int Cdr() { return cdr; }
}
gooooooooUoooUoooogooooooo
ooooood
Q@+cons {
Q@class point if (car == gPoint) {
macro X {Car(cdr)?}
macro Y {Car(Cdr(cdr))}

}
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Qclass gt(int x, int y)
if x>y {1}
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object pair;
var field x(@pair);
var field y(@pair);
predicate gt isa pair
when pair.x > pair.y;
method ml(p@gt) { -- method -- }
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C++ 000000000 0O0Oooooooooo
gboooooobOoOooooooOoooboooooboo
g0oooooboo0oo0ooooboOoobooboooo
00o00obO0o0oo0ooooooooboooooooo
gooboodooooOobooboooobooooog
doo0oooooooooooboogobooooooo
000000000 ooooooooooooooog
ooooooooo
#include <X11/X.h> #include <X11/X1ib.h>
#include <stdio.h>

/0000000000000 =/
Time gLastButtonDown[4] = {0};
/ 000000000000 =/
Time glastClick[4] = {0};

/* 00000000 =/

Time gClickInterval = 100;
/0000000000 %/

Time gDoubleClickInterval = 300;

Window gTooll;
Window gTool2;

@class XEv (XEvent *ev) {

Q@class

switch (ev->type) {
Q@class cKeyPress
case (KeyPress) { }
Q@class cKeyRelease
case (KeyRelease) { }
Q@class cButtonPress
case (ButtonPress) { }
Q@class cButtonRelease
case (ButtonRelease) { }
/* 0000 =/
}

void event() {
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before_event (ev) ;
_event (ev) ;
after_event (ev);

}

void before_event() { }

void _event() { }

void after_event() { }

Q+cButtonPress {

/* 00000000000 =/
macro TIME {ev->xbutton.time}
macro BTN {ev->xbutton.button}
@class _ {

void after_event() {

gLastButtonDown [BTN] = TIME;

}
@+cButtonRelease {
/+ 00000000000 =/
macro TIME {ev->xbutton.time}
/00000000000 */
macro BTN {ev->xbutton.button}

macro BTN1 {BTN == Buttonil}
macro BTN2 {BTN == Button2}
macro BTN3 {BTN == Button3}
macro STATE {ev->xbutton.state}
macro SFT {STATE & ShiftMask}
macro CTRL {STATE & ControlMask}

/* 000000000000000 =/
macro SUBWINDOW {ev->xbutton.subwindow}

/0000000000000 0O
oooooooooooo =/
Q@class click
if ((TIME - glLastButtonDown[BTN])
< gClickInterval) {
void after_event() {
/0000000000000 =/
glLastClick[BTN] = TIME;
}
/* 0000000 100000000
oooooOoOoooooooog =/

@class doubleClick

if ((TIME - gLastClick[BTN])
< gDoubleClickInterval) {

/* 000000000000 =/
@+click {
@class clickl if (BTN1) { }
@class click2 if (BTN1) { }
@class click3 if (BTN1) { }

@+doubleClick {
@class dclickl if (BTN1) { }
@class dclick2 if (BTN2) { }
@class dclick3 if (BTN3) { }

/* 000 1000000000004
goooooo =/

@+clickl {
@class clickls if (SFT) { }
@class clicklc if (CTRL) { }

/* 0000000000 =/

@+dclickl {
void _event() {
printf ("double click!\n");

}
@+clickl {
void _event() {

printf("click!\n");

}
Q@+clickls {
void _event() {
printf("shift click!\n");

}
@+clicklc {

void _event() {
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printf ("control click!\n"); printf ("ButtonRelease J%d %d %d %d\n",
} ev->xbutton.button,
} ev->xbutton.state,

ev->xbutton.x, ev->xbutton.y);

/* 000000000000 0O0OCOOOog =/ }
@+clickl { }
Q@class tooll_click
if (SUBWINDOW == gTooll) { } main() {
@class tool2_click Display *d;
if (SUBWINDOW == gTool2) { } Window win;
} XEvent ev;
d = XOpenDisplay(0);
@+tooll_click { win = XCreateSimpleWindow(d,
void _event() { RootWindow(d, 0),
printf("tooll click\n"); 0, 0, 100, 100, O,
} WhitePixel(d, 0),
} BlackPixel(d, 0));
Q@+tool2_click {
void _event() { XSelectInput(d, win, ExposureMask |
printf("tool2 click\n"); KeyPressMask | KeyReleaseMask |
} ButtonPressMask |
} ButtonReleaseMask) ;
/0000000000000 =/ /* 000 tooll_click DO OOOO =/
@+cKeyPress { gTooll = XCreateSimpleWindow(d, win,
void dump() { 5, 5, 30, 30, 2,
printf ("KeyPress %d %d\n", WhitePixel(d, 0),
ev->xkey.keycode, ev->xkey.state); BlackPixel(d, 0));
} /* 000 tool2_click DO OOOO =/
} gTool2 = XCreateSimpleWindow(d, win,
Q@+cKeyRelease { 5, 55, 30, 30, 2,
void dump() { WhitePixel(d, 0),
printf ("KeyRelease %d %d\n", BlackPixel(d, 0));
ev->xkey.keycode, ev->xkey.state);
} /* 0000 %/
}
@+cButtonPress { }
void dump() { PNGOOOOOOOOOODODOODOOOOOOO
printf ("ButtonPress %d %d %d %d\n", PNGOOOOOOOOODOOSODOOOOOOO
ev->xbutton.button, gooobooooboboO0oOooobouooboooboo
ev->xbutton.state, goooooooooOobobooboOoOoOoOooboboooo
ev->xbutton.x, ev->xbutton.y); goooooooboooobOoobbOoOoooboooo
} oooooobbooooogoooo40bD00O0D
} oooboo0o040000000000000000DO
@+cButtonRelease { 000 cRcOoooooooono

void dump() { gobooooooooooooooooboobo
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gooooooooooooboooboboooboooobog
0oooo cccouooouoooopoooooo
gboooboooboOooooooooobooooooboo
goboobooboooooboboooobbo
#include <stdio.h>
#include <stdlib.h>

Qclass CHUNK (char *obj) {
/¥ 00000000000 =/
macro uobj {((unsigned charx*)obj)}
/* 400000 =/
macro asUINT(x) {
((uobj [x]<<24)+(uobj [x+1]<<16)
+(uobj [x+2]<<8)+(uobj [x+3]1))}
/000000000 =/
macro length {asUINT(0) }
/* 0000 4000) =/
{(obj+4)}
/000000000 =/
{(obj+length+8)}
/ 00000000000000o0O =/
macro NEXT {(obj+length+12)}

macro name

macro CRC

macro _print() {

printf ("%x Y%clkchche ", obj,

name [0], name[1], name[2], name[3])

}
void print() {

_print();

printf ("%d\n", length);
}
char *next() { return NEXT; }

/* 00000000000000 =/
macro check(cil,c2,c3,c4)
{(name[0]==c1 && name[1]==c2

cCC—OO0oooooopoooooooooooooon 59

&& name[2]==c3 && name[3]==c4)}

/« 00000 =/

@class IHDR if (check(’I’,’H’,’D’,’R’)) {
/x 000000 =/

{asUINT(8)}

{asUINT(12)}

macro width

macro height

/x 0000 =/
macro coldepth {uobj[16]}
{uobj [17]1}
{uobj[18]}
{uobj[19]}

macro interlace {uobj[20]3}

macro ctype
macro comp

macro filter

void print() {
_print(Q);
printf(
"%d %d %d %d %d %d %d\n",
width, height, coldepth, ctype, comp,

filter, interlace);

}
/0000000 =/
Q@class gAMA if (check(’g’,’A’,’M’,’A%)) {
macro igamma {asUINT(8)2}
void print() {
_print();

printf ("Image gamma= %d\n", igamma);

}

/«0000ag =/

@class IDAT if (check(’I’,’D’,’A’,’T’)) {
/x data(x) 0000 z1ib00OO0O00DDOO0O

0odooobooooooooboboog

0o0o0ooooooooooooog =/
macro data(x) {uobj[8+x]}
void print() {

int i;

_print(Q);

printf ("IDAT lenght=%d (", length);

for (i=0;i<length;i++) {

printf ("%02x ", data(i));
}
printf (")\n");
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/* 0000000 =/

Q@class IEND if (check(’I’,’E’,’N’,’D’)) {

void print() {
_print();

}

/ 000000000 =/

int endp() { return 1; }
}
/*x 000000000 =/
int endp() { return 0; }

char *fileOpen(char *fileName) {
FILE *fp;
char *body;
int len;

fp = fopen(fileName, "r");

fseek(fp, 0, SEEK_END);
len = ftell(fp);
fseek(fp, 0, SEEK_SET);
body = (char *)malloc(len + 1);
fread(body,len,1,fp);
fclose(fp);
return body;

}

main(int argc, char **xargv) {
char *obj = fileOpen(argv[1]);

int i;

obj+=8; /* magicO0DOODODOOODOO =%/
/¥ 00000000000000000 */
while (!endp(obj)) {

/* 000000000 */

print (obj);

/* 000000000 */

obj = next(obj);
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