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In this paper, we preaent a Scheme Compiler which is desigend to be used primarily as an embedded
system in Ruby apprication. This processing system generates a sequence of instruction for TRV
(The Ruby Virtual Machine) which is a virtual machine of Ruby from a Scheme program.Before, we
devleloped Scheme driver Cherubim which is desigend to be used primarily as an embedded system in
Ruby apprication. The key design issues include (1)it should be easy to extend, modify and delete the
functionality even for a Ruby programmer who is not familiar with Scheme implementation, (2)the
driver should be compact enough, and (3)the driver should have feature for debug. However,there
is the problem that an execution speed is slow in Cherubim. On the other hand, the developer
of Ruby aims at the improvement of the execution speed by development of TRV. Therefore we
evaluated that we implemented the compiler which generated a sequence of instruction for TRV
aimed for execution speed improvement. As result of evaluation, we speeded up the execution speed
with having realized “it should be easy to extend, modify and delete the functionality even for a
Ruby programmer who is not familiar with Scheme implementation” which was design target of
Cherubim.
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4.3

Scheme

visitor

if

def visit_IfNode (node, tailflag = false)

l_else, l_end = @env.getlabel, @env.getlabel

node.cond.accept(self)

@body << [:branchunless, l_else]

node.then.accept(self, tailflag)

@body << [:jump, l_end]

@body << l_else

if node.else != nil

node.else.accept(self,tailflag)

else

@body<<[:putnil]<<[:getconstant,:Unspecified]

end

@body << l_end

end

if

(if <cond> <then> <else>)

visit IfNode
node

tailflag
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proc {|x| Fiber.yield(x.first).call}

call/cc

$top[:’call/cc’] = proc {|args|

f = args.first

Fiber.new{

f.call(proc{|x| Fiber.yield(x.first).call})

}.resume

}

f call/cc
escape procedure
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(if (= n 1)

a

(fact (- n 1) (* n a)))

Scheme
fact

fact

jump



154
第49回プログラミング
シンポジウム 2008.1

if

(if < > < > < >)

if then else
tailflag

node.then.accept(self, tailflag)
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def method (name, *args)

$top[name].call(args)

end

name
2

call

Scheme eval

def eval (str)

@parser.parse(str)

c = Compiler.toplevel(@parser.tree)

c.compile

VM::InstructionSequence.load(c.to_iseq).eval

end
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scheme = Scheme.new

scheme.eval(’(define (fact n) (if (= n 1) 1

(* n (fact (- n 1)))))’)
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2.
CPU : Pentium4 3.2GHz
Memory : 2GB
OS : Linux kernel 2.6.16
Ruby : 1.9.0, 1.8.6
Java : 1.6.0

3. ( )
Cherubim(1.9) Cherubim(1.8) JScheme JAKLD

tak 5.270 127.833 1750.67 0.924 3.831

takr 6.688 138.926 3508.588 0.821 4.288

takl 3.512 226.351 3157.051 0.775 3.954

deriv 2.592 77.676 3214.162 0.254 1.164

div-iter 1.679 43.754 108.351 0.255 0.944

div-rec 1.205 39.511 2464.103 0.226 1.029
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