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An Idiom for Incremental Extension of Message Protocol
in C++
Eun-Ju Kim'

ABSTRACT

In this paper, | present a programming idiom for extending message protocols incrementally in
C++, where effectiveness of message transmission is regarded as static binding. Our techniques
analyze message protocols with a message handler that examines message types, parameters, and
effectiveness dynamically. The result of this analysis is not only to cope with incremental
extension of message protocols effectively but also to simulate all essential elements of the
object-oriented programming. This result also makes it possible to write high level of procedure
like message transmission to object groups.
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class Figure {
public:

virtual void draw(void) = 0;
virtual void movel(int, int) = 0; };
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Figure & fig = Rectangle(...);
fig fil(COLOR_RED): // ERRORI!!!
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class Figure { virtual void send{message); };
void Figure::send(message msg) {

if (msg is_kind_of draw)) handie_draw():

else if (msg is_kind_of move)

handie_move();
else cannot_handle(): }
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class Rectangle : public Figure { ... virtual
void send(message); ...}
void Rectangle::send(message msg) {

if (msg is_kind_of draw)
handie_rect_draw();
else if (msg is_kind_of move)
handle_rect_move();
else cannot_handle(); }
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class message {};
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class move : public message {
public:

move(int, int); };
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void Figure::send(message * msg) {
if (dynamic_cast<draw*>(msg))
handle_draw();
else if (dynamic_cast<move*>(msg))
handle_move();
else ... }
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Figure *fig = new ...
fig->send(new draw()):
fig->send(new move(100,50));
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void Figure:send(message& msg) {

if (typeid(msg) == typeid(draw))

handle_draw();
else if (typeid(msg) == typeid(move))
handle_move();

else ... }
Figure& fig = ...
fig.send(draw()):
fig.send{move(100,50)):
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void Figure::send(message& msg) {

if (typeid(msg) == typeid(move)) {
move& mm = static_cast<move&>{msg);
// use mm instead of msg from now on
} }
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void Rectangle::send(message& msg) {
if (typeid(msg) == typeid(draw))
handle_rect_draw();

k

else Figure::send(msg):
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void Rectanglei'send(message& msg) {

if (typeidimsg) == typeid(draw)) {.....

Figureiisend(msg); // up call
..... }
}
A8 FHY2e diEvt - Fgs9 o
SEE 3= A$E down callolgtn
gtd. 2 E Figure Al erase #AA]7}
AEd ZAF (drawds 3 A2 = Qe] 7}
stttz shEE A9 wF MYe=
draw 8l Wl4A=8 A2+ Uk

class erase: public message {};
void Figure::send(message& msg) { .........
else if (typeidimsg) == typeid(erase)) {

send(draw()); }
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class RCHbrid: public Rectangle, public

2

Circle { virtual int send(message&); };
int RCHbrid:'send(message& msg) {
typeid(draw)) {
Rectangle::send(msg);

if (typeid(msg) ==

Circle::send(msg):
return(1); }
else if (typeid(msg) == typeid(fill)) {
Circle::send(msg);
return (1); }
else
return (Rectangle::send(msg) | |
Circle:'send(msg)); }
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int Figure::send(message& msg) { ...

else return (0); } // cannot handle msg!
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class fill: public message{ public: fill(color):};
void Rectangle::send(message& msg) {....

else if (typeid(msg) == typeid(fill}}

handle_rect_fill(); ... }
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Figure& fig = Rectangie(...);
fig.send(fil(COLOR_RED)); // it works!
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void sens_all( list<Figure*>fig_lst, message&
msg) {

Figure =*fig,

fig_lst.rewind();

while (fig_lst.get_next(fig))

fig->send(msg);

}

o714 rewind, get_next¥ iterator3tS
[3][10]& AH&3tson, dr|q 5718 A}
gL AdHE HAIA] {F3Ho] send_all =
EAFo]Y 1542 AR HATE Heojr)
& wAAE Hodejel o ¢ds] A4}
He ¥ AEZ AT gl dielyy 4
FToz2 #AFHFoZA ol FE FAHS
de Aotk A& o] fig st Egd
EE AAE tdt (ill#} draw AR E
a2 Mdddte 7lsg T2oady 3 J
£ g3 2ok
// list<Figure*> fig_lst;
send_all(fig_lst, fill{COLOR_RED));
send_all(fig_lIst, draw());
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void Rectangle::send(message& msg) {

if (typeid(msg) == typeid(draw)) ...

else if (typeid(msg) ==

// but no else clause

if (Mfig_send(fill(COLOR_RED)))
try_other_method();
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