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A Scheme Implementation with
Inter-browser Communication Using Tuple Space

YuTraka HAra,™* TomonARU Ucawa, 12
TarticHr YUasatl and MasanirRo Yasuar't

In addition to Ajax, which is an almost indispensable technique for developing
modern highly-functional Web applications in JavaScript, Comet is known as an
important technique to enable a server to push data to a client program. Comet
has various applications such as inter-browser communication. However, it is
not widely used because it needs complicated communication management. In
order to implement inter-browser communication more easily by avoiding such
complicated management, we propose the use of a tuple space. Tuple spaces
is a model for parallel programming which is defined for communication or

synchronization among processes with simple but powerful API’s. Comet is a
technique to delay the response of an HTTP server until an event occurs in
asynchronous communication with Ajax. With a tuple space, programmers do
not need to handle such communication management directly and can develop
applications with inter-browser communication more easily. We implemented
this model into BiwaScheme, our Scheme implementation being developed in
JavaScript. We also verified the effectiveness of this system by building some
applications, such as a chat system.
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var turn = false;
var my_hand = null;

$("submit_button") .onclick(function(){
if (turn) {
turn = false;
Ajax.request("/send_hand?cid=" + client_id +
"ghand=" + my_hand) ;
}
b;

function onReceive(hand, is_my_turn){
show_hand (hand) ;
if (is_my_turn)
turn = true;

}

function onGameSet (result){
show_result();

}
01 Comet 00000000 OODOOODOOOOO
Fig.1 An example of a program with the Comet library.
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var i = 0;
function loop(){
if (1 < 100){
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i++;
setTimeout (function(){ loop() }, 0);
}
}
loop();
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var data = connect("/data.cgi");

print(data);
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(define *clients* 0)
(add-manager
(lambda ()
(while #t
(tuplespace-take *ts* ’(client))
(inc! *clients*)
(tuplespace-write *ts* (list ’client *clients*)))))

02 0OOooooooo
Fig.2 An example program of a tuple manager.
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(define (loop)
(print (ts-take ’(_ _ _)))
(loop))

(loop)
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(define my-hand #f)
(let loop ()
(wait-for ($ "submit_button") ’click)
(ts-write (list client-id my-hand))
(let ((hand (ts-read ‘(,other-client-id _))))
(show-hand hand)
(if (game-set?)
(show-result hand)
(loop))))

03 00b0oooooooooooooonoo

Fig.3 An example of a BiwaScheme program.
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Fig.4 The implementation code for the sleep function.
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(define message-id 0)
(define client-id 100)

;; 000000000 O00O0ODOO0OO0O0 IDOOOOOO IDOOOO
(add-manager
(lambda ()
(while #t

(tuplespace-take *ts* ’(connect))

(inc! client-id)

(tuplespace-write *ts*

‘(connect ,client-id ,message-id)))))

;; 00000000 O00O0O0OOO IDOOOOO
(add-manager
(lambda ()
(while #t
(let ((tuple (tuplespace-take *ts* ’(message _ _ _))))
(inc! message-id)
(tuplespace-write *ts*
‘ (message ,message-id ,Q@(cdr tuple)))))))

05 OD0O00OOO0OODODODODOD
Fig.5 The server program for the chat system.
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(define *my-id* #f)
(define *msg-id* #f)

(add-handler! ($ "send") "click"
(lambda ()
(let ((name (get-content ($ "name")))
(msg (get-content ($ "message"))))
(ts-write (list ’message *my-id* name msg)))))

(define (receive-message)
(let ((v (ts-read ‘(message (? (lambda (x) (= (+ 1 ,*msg-id*) x))) _ _ _))))
(let ((new-msg-id (cadr v))
(sender-id (caddr v))
(name (cadddr v))
(message (cadddr (cdr v))))
(set! *msg-id* new-msg-id)
(print "<" name ">" message)))
(receive-message))

(define (start-chat)
(ts-write ’(connect))
(let ((state (ts-take ’(connect _ _))))
(set! *my-idx (cadr state))
(set! *msg-id* (caddr state)))
(receive-message))

(start-chat)
06 ODOODOOODOODOODOOODO
Fig.6 The client program for the chat system.
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Fig.7 A screenshot of the chat system.
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