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Lisp compilér of Dynanic Optinization with profile data

Teruo Iwai , Masakazu Nakanishi

Depertment of Conmputer Science , Keio University

Execution frequencies of basic blocks of a computer program are not equal in most cases
because execution frequencies of THEN-part and ELSE-part of IF-statement is different and
because code inside loop is executed more frequently than outside. Curfent compilers cannot
optimize programs sufficiently because execution frequencies of basic blocks are not. known
at compile time. Usually, program are tuned further by hand analyzing execution frequencies
of basic blocks with tool called Profiler.

We implemented a Lisp compiler that performs the tuning process above for optimizing

object code. We named this optimization technique Dynamic Optimization.
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(defun foo (x y) £2.2.1 HrITusssfo
(if (zerop x) Tz 435 0R
(setq y (1+ y)) ;foo-if-1-then By [[E]]
(setq y (1- ¥))) ;foo-if-1-else
(print y)) Block Name calls
TRI5ALLL YT ATRTS AL
’ foo-if-1-then 1950
~ foo-if-1-else 50

Ty 5 A0 2 1B fooDE | x50 OBE|EHMy 24 ¥ 7 U A Y F LT, EHTRVEYEF 2 Y
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1: foo: s EITEEL (=]
2: tst X ; 2000
3: bne  if-else ;4MEfHS1 ; 2000
4: if-then:

5: inc y ; 1850
6: br if-end ;4MAH2 ; 1950
7: if-else: ’

8:  dec o 50
9: if-end:

10: jsr pe, print ; 2000
11: rts V pc ; 2000
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1: foo: ‘ s FEiTEE [H] (defun foo (x y)

2: tst  x ' : 2000 (if (not. (zerop x))
3: beq  if-else ;SMEHE1; 2000 (setq y (1- y))
4: if-then: (setq y (1+ y)))
5: dec y ; 50 (print y))

6:  br  if-end ;AERS2; 50 FRs5 8224

T: if-else: ' HYrINTa TS L1OD
8: inc vy ; 1950 B#{taEnicTu s s A
9: if-end:

10: jsr pe, print ; 2000

11: rts. . pc ;0 2000
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AEY ZR—ZAO/NSEEMOBMTE A& LTUTIR T w5 £2.8. 1% 5,

(defun main() (defun main()
(setq s 0) ’ (setq s 0)
(dotimes (i 100) (dotimes (i 100)
(setq s (+ s (func 1))))) » (setq s (+s (1+ 1)))))
(defun func (x) ‘ (defun fune (x)
(1+ x)) ' (1+ x))
TusS5h823.1 YT TS L2 VAT NN

BTN Ta S A2 %
BB{LLT 0 5 A

Lisp® 7275 £2.3. 10 LT funcBEUIFFCHEhTE L TE A “1+” BRI Ed., £ LT, &
BHED B & funcBEUCR D nainBIICR S o CAUREEKIZD C ETHB o MIHIL S i tuncBIEEIRT
INT ., mainBERAs SEEE “1+7 BEECEIPO T AP ETIRIIHEL 185, COMEHE LT, BiIFy
HUZIT L5 EHOZHELOT R E[T> ThORITEBEI» 5TH B, LbrdbfuncBliico
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(defun bar (x) (defun bar (x)

(case x (if (eql x 1) ;Block Name
(1 (xx2) : (* x 2) ;if-1-then
2 +x1) (if (eql x 2) ;if-1-else
3/ x2) (+x1) ;if-2-then

-4 (xx0) (if (eql x 3) ;if-2-else
(t (print “error)))) (/ x 2) ;if-3-then

Tus 5 8283 (if (eql x 4) 1if-3-else

G TNTasS5 A3 (% x x) ;if-4-then

(print "error))))))
;if-4-else

TuT5 A2 8.4
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#2.3.1 (defun bar (x)
HrTINTa TS AZO (case x
ARG A2 (3 (/x2) ;if1
Bfr [E] ‘ i COREEE I TEHEPROEY
(1 (¢ x2)) ;if-2
Block Name | call (2 (+x 1)) if-3 -
- (4 (kxx) ;if-4
if-1-then 10 ; CORBENICTEARRSED
(t {print "error))))
if-1-else 190 selse
Tus5Aa2.3.5
if-2-then 10 YN Tasrss3%
2 AR A= R A
if-2-else 180
it-3-then | = 175
if-3-else 5
if-4-then 4
if-4-else 1
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Bodif{btg | 17541 10%2 10%3 5%4 245
A%z N 320
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