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Implementation of Continuations and Exceptions
for a Scheme System with Java Interface

ToOMOHARU UGAWA,t TAIICHI YUASA,! TSUNEYASU KOMIYAt
and MASAHIRO YASUGI!

“Bubu” is an object-oriented Scheme system with seamless interface to Java. Because the
goal of Bubu is to provide an interactive environment of Scheme and draw out maximum
functionality of Java, we expect it to support both first-class continuations of Scheme and the
exception system of Java. In Bubu, methods written in Java and Scheme can call each other.
The control stack for methods in Scheme is implemented by using an array object of Java.
On the other hand, methods in Java uses the control stack of Java VM. Therefore, when a
first-class continuation is captured, a continuation of Java must be also saved to heap. How-
ever, Java does not support this facility. In our proposal, when a continuation is captured,
only a continuation of Scheme part is saved to heap and the continuation of Java part is left
on the control stack of Java VM. When the continuation is called, whether the continuation
of Java part is left on the stack of Java VM or not is checked, and if left, this call works as a
traditional continuation call. If not, this works as a partial continuation call which has only
the Scheme part. In addition, we developed a seamless interface to the Java exception system
which can cooperate with the continuation facility.
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Cl.java:
public class C1 {
public Object m1() { return m2(); }
public Object m2() { return null; }
}
Scheme:
(defclass C2 (C1) (:method m2() (£3)))
(define (f1) (£2) (£4))
(define (f2) (send (new C2) ml))
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Fig.3 Capturing current continuation.
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Fig.4 Calling a continuation.
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Fig.5 Calling continuations at different segment.
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Fig.6 Continuation handling in Bubu.
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(import ¢‘java.io.*’’)

(defclass LeafInputStream (InputStream)
(next Object))

(defmethod LeafInputStream
LeafInputStream ((tree Object))
(define (find-next tree)
(if (pair? tree)
(or (find-next (car tree))
(find-next (cdr tree)))
(call/cc
(lambda (c)
(set! next c) tree))))
(or (call/cc
(lambda (c)
(set! next c) #t))
(find-next tree)))

(defmethod LeafInputStream read ()

(or (next #f) 0))
07 0O00DO00OOO0ODOO
Fig.7 An input stream class.
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Cl.java:
public class C1 {
public Object m1() {

m2();

}

public Object m2() { return null; }
}
Scheme:
(defclass C2 (C1) (:method m2() (£3)))
(define cont ’())
(define obj (new C2))
(define (£1) (£2) (cont >()))
(define (£f2) (send obj mi1))

(define (£3)

(call/cc (lambda (cc) (set! cont cc))))
08 0O0O000O0ODOOODODOOOO

Fig.8 Continuation call as partial continuation.
Cl.java:
public class C1 {
public Object m1() {

return micont(m2());
}
public Object micont(Object x) {...}
public Object m2() { return null; }
}
Scheme:
(defclass C2 (C1) (:method m2() (£3)))
(define cont ’())
(define cont2 ’())
(define obj (new C2))
(define (£1)
(£2)
(cont2 (send obj micont (cont ’()))))
(define (£2)
(call/cc
(lambda (cc)
(set! cont2 cc)
(send (new C2) m1))))
(define (£3)

(call/cc (lambda (cc) (set! cont cc))))
09 0O00O0OODOOODOOOOObOOoOoOo
Fig.9 Expressing full continuation by using partial

continuation.
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Bubu stack with exception handlers.
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Incremental stack/heap strategy.
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Fig.13 Control flow when using partial continuation.
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