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public static void Lcar(BCl bci) {
Object x = bci.vs[bci.vsbase + 1];
IT (1(x instanceof List))

throw SE.notList(x);
bci.acc = ((List) x).car;




public static Object car(List x) {
return x.car;

}

public static Pair cons(Object x, Object y) {
return new Pair(x, Vy);

}

public static Object setCar(Pair x, Object val) {
return x.car = val;

}




(if c el e2)

public static
Object Lif(Object c, Object el, Object e2, Env env) {
it (eval(c, env) 1= F)
return eval(el, env);
else 1f (e2 == null)
return List.nil;
else
return eval(e2, env);
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public static bitvec bitvec_and(bitvec x, bitvec y) {

return x.bitvec_and(y);

}
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>(define (fact x)
(if (zero? x)
(/ 10)
(* x (fact (- x 1)))))

>(fact 3)
ArithmeticException: / by zero

Backtrace: /7 < 1f < fact < 1f < fact < 1If < fact < If <
fact < top-level

>
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0 Immutable



Object —

— Boolean

— Number > Integer

— Symbol — Biglinteger

— Character —* Double

—» String

—» List — Pair

1ihY Object [] ] » Subr

.......... » Function ; Lambda
AL Contin

— QOutputStreamWriter
— PushbackReader

— Misc EOF



static Object eval(Object expr, Env env)

N Java

(define (c2if fmla forml form2)
(if (and (eq? (car form2) c2constant)
(eq? *value-to-go* "trash)
(member *exit* "(next escape)))
(let ((tlabel (next-label)) (Flabel *exit-label*))
(dlet ((*exit* "next) (*exit-label* tlabel)) (cjf fmla flabel))
(wt-label tlabel)
(c2expr forml))
(let ((tlabel (next-label)) (flabel (next-label)))
(dlet ((*exit* "next) (*exit-label* tlabel)) (cjf fmla flabel))
(wt-label tlabel)
(case *exit*
((next) (dlet ((*exit* "escape)) (c2expr forml)))
((unwind-next) (dlet ((*exit* "unwind-escape)) (c2expr forml)))
(else (c2expr forml)))
(wt-label flabel)
(c2expr form2))))




(if c el e2) requireds  optionals rest

defSpecial ("Eval™, "Lif", "if", 2, 1, false);

public static
Object Lif(Object c, Object el, Object e2, Env env) {
it (eval(c, env) 1= F)
return eval(el, env);

else 1f (e2 == null)
return List.nil;

else
return eval(e2, env);




(begin e el ... en )

defSpecial ("Eval™, "begin”, "begin™, 1, 0, true);

public static Object begin(Object e, List es, Env env) {
Object val = eval(e, env);
while (es != List.nil) {
val = eval(es.car, env);
es = (List) es.cdr;

}

return val;

}




def('List", "car", "car", 1, 0, false);

public static Object car(List x) {
return x.car;

}




N evlis

m Java reflection

ke

L1 def("List", “cons", “cons", 2, 0, false);

i

public static Pair cons(Object x, Object y) {

return new Pair(x, Vy);

}




def('List", "list2vec”, "list->vector”, 1, 0, false)

def('List", "list2vec”, "vector™, 0, 0, true)

public static Object[] list2vec(List x) {

>(list->vector "(1 2 3))
#(1 2 3)

>(vector 1 2 3)

#(1 2 3)




- Java - Lisp

m Reflection
lllegalArgumentException: argument type mismatch
- RuntimeException: the first argument is not a Pair
m Cast
ClassCastException: List
- RuntimeException: unexpected List object

public static Object nth(List x, Int n) {
while (--n >= 0)
x = (List) x.cdr;
return x.car;

}




- Java - Lisp

m Object Subr.invoke(List args)

try {
return method. invoke(null, argV);

} catch (InvocationTargetException e) {

e.getTargetException()

} catch (1llegalArgumentException e) {

}



>(define (fact x)
(if (zero? x)
(/ 10)
(* x (fact (- x 1)))))

>(fact 3)
ArithmeticException: / by zero

Backtrace: /7 < 1f < fact < 1f < fact < 1If < fact < If <
fact < top-level




try {

} catch (Throwable e) {
iIT (e 1= backtraceToken) {

} else {

¥

throw backtraceToken;
} ArithmeticException: / by zero

Backtrace: /
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escape procedure

public static Object callcc(Function ) {
Contin cont = new Contin();
try {
return f.invokel(cont);
} catch (Contin c¢) { try {
iIf (c == cont)

return c.value; } catch (Contin c) {
else throw c;
throw c; } catch (Throwable e) {
} finally {
cont.canCall = false; }

}




. OutputStreamWriter

OutputStream

: PushbackReader
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0 Java try {
return makelnt(Integer.parselnt(s));

& Java } catch (NumberFormatException e) { }
try {
m Printer Reader return new Biglnteger(s);
} catch (NumberFormatException e) { }
C Java try {
return new Double(s);
C } catch (NumberFormatException e) {

return Symbol.intern(s);

}



m Java
m HotScheme: Scheme

m SKkij: IEEE S
m Kawa: IEEE JVM
m Jscheme: IEEE

m SISC: R5RS



C Kawa, Jscheme, SISC
m HotScheme Skij

HotScheme >> (if)
error: Arg not a list: 1in car of: #f

skij> (if)

SchemeException: Can"t eval null

>(1T)

RuntimeException: too few arguments to if




HotScheme, Skij, Kawa

Jscheme SISC

switch

HotScheme SISC:
Kawa: Java

Skij

Jscheme:



HotScheme:
Skij Jscheme Escape procedure

Kawa: Escape procedure

SISC:

Kawa:
Jshcme: Java
HotScheme, Skij, SISC:



Java

Char 256 7,786 6,618
Contin 61 1,307 1,516
Env 66 1,655 1,888
Eval 576 18,377 12,006
Function 10 172 257
1O 767 23,128 15,446
Lambda 61 1,479 2,259
List 449 11,666 8,353
Misc 14 192 342
Num 728 22,462 12,267
Pair 10 168 287
Subr 219 6,714 6,692
Symbol 235 6,541 6,009

3,452 101,647 73,940




Java Scheme
13| 101,647 13 73,940 0 0
HotScheme 114 | 139,363 121 | 134,811 0 0
SKij 41 | 151,841 173 280,427 53 122,439
Kawa 135 | 338,927 160 | 429,886 18 48,582
Jscheme 51| 266,338 55| 228,150 42 262,642
SISC 90 | 408,201 96 | 223,001 38 381,559
55| 470,255 69 | 309,675 8 170.232




KCL Kawa SKkij

ctak 15.754 1.700 8.329 16.826
deriv 8.569 1.660 2.550 6.425
div (ite) 6.505 0.890 0.829 10.587
div (rec) 8.445 1.720 0.909 8.535
fprint 0.106 0.010 0.118 0.981
fft 27.310 7.600 11.192

fread 0.851 0.030 0.506 0.059
puzzle 76.258 13.410 20.547 96.751
tak 4.399 1.486 1.021 4.172
takr 4.663 1.790 1.561 5.017
tprint 0.050 0.010 0.096 1.138
traverse (init) 69.476 15.870 20.598 132.938
traverse (run) 363.169 101.520 56.675 373.436
triangle 1067.892 230.320 219.743 1000.534
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