Sum-Roots Procedure

(define (sumroots fromto)
(define (sumiter sumfromto)
(if (> fromto)

sum
(sumiter (+ sum(sqrt from)
(+1 from
to)))

(sumiter O fromto))



Register Machine for Sum-Roots

(defi ne-machi ne sumroots
(registers sumfromto tenp)
(operations + sqrt >)
(controller
sumroots
(assign sum (const 0))
sumiter
(test (op >) (reg fronm (reg to))
(branch (| abel done))
(assign tenp (op sqrt) (reg from)
(assign sum (op +) (reg sum (reg tenp))
(assign from (op +) (const 1) (reg from)
(goto (label sumiter))
done))



Sum-Roots Data Flow and Control Flow:
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Register Machine Controller Language

(assign <reg-nanel> (reg <reg-nane2>))
(assign <reg-nane> (const <constant-val ue>))

(assign <reg-nane> (op <op-nanme>) <inputl> <input2> ..

(perform (op <op-nane>) <inputl> <input2> ...)

(test (op <op-nane>) <inputl> <input2> ...)
(branch (I abel <l abel -nanme>))
(goto (I abel <l abel-nane>))

Notes:

<inputi> is either (const <constant-value>) or
(reg <reg-nane>)
... thus no "nested" operations are allowed.
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Register Machine Controller Language

(assign <reg-nanel> (reg <reg-nane2>))
(assign <reg-nane> (const <constant-val ue>))

(assign <reg-nane> (op <op-nanme>) <inputl> <input2> ..

(assi gn <reg-name> (| abel <l abel -nane>))
(perform (op <op-nane>) <inputl> <input2> ...)

(test (op <op-nane>) <inputl> <input2> ...)
(branch (I abel <l abel -nanme>))

(goto (I abel <l abel-nane>))

(goto (reg <reg-nane>))

(save <reg-nane>)
(restore <reg-nanme>)

Notes:

<inputi> is either (const <constant-value>) or
(reg <reg-nane>)
... thus no "nested" operations are allowed.



Subroutine Version of Sum-Roots

(controller

Contract: input registers from to
output in register sum
Returns to label in the continue register.

sumroots ,; entry point
(assign sum (const 0))
sumiter

(test (op >) (reg fronm (reg to))
(branch (| abel done))
(assign tenp (op sqrt) (reg from)
(assign sum (op +) (reg sum (reg tenp))
(assign from (op +) (const 1) (reg from)
(goto (label sumiter))

done
(goto (reg continue))



Recursive Sum-Roots

(define (sumroots fromto)
(if (> fromto)

0 ,; base case
(+ (sqgrt from ;; deferred operation
(sumroots (+ 1 from to)))) ;; recursion
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Recursive Sum-Roots (Failed Attempt)

(controller

;7 On entry -- continue holds return | abel

- -- registers from to hold input val ues
;7 On return -- register val hol ds answer

sumroots

(test (op >) (reg fronm (reg to))
(branch (| abel base-case))
;; Need to recurse, so renenber what we’'ll need
;; for the deferred operation..
(assign ol d-continue (reg continue))
(assign old-from(reg from)
(assign continue (|abel do-deferred-operations))
(assign from(op +) (const 1) (reg from)
(goto (label sumroots)) ; recurse
base- case
(assign val (const 0))
(goto (reg continue))
do- def erred- oper ati ons
(assign from(reg old-from)
(assign tenp (op sqrt) (reg from)
(assign val (op +) (reg val) (reg tenp))
(assign continue (reg old-continue))
(goto (reg continue))



Recursive Sum-Roots (With Stack)

(defi ne-machi ne sumroots
(registers continue fromto tenp)
(operations + sqrt >)

(controller

;7 On entry -- continue holds return | abel

- -- registers from to hold input val ues
;7 Onreturn -- register val holds answer

sumroots

(test (op >) (reg from (reg to))
(branch (| abel base-case))
;; Need to recurse, so renenber what we’ll need
;; for the deferred operation..
(save from
(save conti nue)
(assign continue (|abel do-deferred-operations))
(assign from (op +) (const 1) (reg from)
(goto (label sumroots)) ; recurse
base- case
(assign val (const 0))
(goto (reg continue))
do- def erred- operati ons
(restore continue) ;; restore in reverse order!
(restore from
(assign tenp (op sqrt) (reg from)
(assign val (op +) (reg val) (reg tenp))
(goto (reg continue))))
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Recursive Sum-Roots Register Machine
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