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An Algorithms of reconstruct unnecessary Code Motion
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ABSTRACT

There are conversion of expression motion and assignment motion inclusive expression
motion in techniques that optimized program computationally and livelily.

In this paper, I suggest that an algorithms of reconstruct unnecessary code motion which is
improves Knoop’s algorithms that have ambiguous. It is occurred by mixing the node level
analysis and the instruction level analysis. This algorithm improves runtime and efficiency of
a program by avoiding the unnecessary recalculations and reexecutions of expressions and

assignment statements.
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[Fig. 3-1] Example of Flow-Graph
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{Fig. 3-2] Executive result of an Initial
Setting Level
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procedure Find_HOISTABLE( )
begin
for i = 0 to FlowG_node_MAX do
if (FlowG_nodeli] == E_node) then
X_HOISTABLE[:] := FALSE:
for i := FlowG_node_MAX fto 1 do
hegin
for m = HOIST_SUCC_START() to
HOIST_SUCC_END() do
Hoist_Succ_Sum := Hoist_Succ_Sum &&
N_HOISTABLE[m];
N_HOISTABLE[i] :=
FlowG_nodeli]l.LOC_HOISTABLE ||
X_HOISTABLEIi] &&
'FlowG_node[i].LOC-BLOCKED;
X_HOISTABLE{i] := Hoist_Succ_Sum
end
end.
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[Algorithm 1] The Hoist Algorithm of

assignment statement
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procedure Find_INSERTY( )

s

begin
fori = 0 to FlowG_node_MAX do
begin
N_INSERTI[i] := FALSE:
X_INSERT{i] = FALSE
end’
for i = 0 to FlowG_node_MAX do
begin

for m:=INS_PRED_START() to
INS_PRED_ENDG) do
Ins_Pred_Sum = Ins_Pred_Sum ||
IX_HOISTABLE(m):
if (N_HOISTABLEIi]) then
N_INSERTIi] := N_HOISTABLE[i] &&
Ins_Pred_Sum
if (X_HOISTABLE[i]) then
X_INSERTIi] := X_HOISTABLEIi] &&
FlowG_node.LOC_BLOCKED
end
end;
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[Algorithm 2] The Insert Algorithm of
assignment statement
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procedure Find_REDUNDANTY( )
begin
for i = 0 to FlowG_node_MAX do
if (FlowG_nodeli] == S_node) then
N_REDUNDANT := FALSE;
fori = 0 to FlowG_node_MAX do
begin
for m:=REDUN_PRED_START() to
REDUN_PRED_END() do
Redun_Pred_Sum := Delay_Pred_Sum &&
X_REDUNDANT [m]:
N_REDUNDANT (il
X_REDUNDANTIi] :
FlowG_node[i).ASS_TRANSP &&
(FlowG_node[i]. EXECUTED | |
N_REDUNDANTI/i])

Redun_Pred_Sum:

end
end,
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[Algorithm 3] The Location Result
Algorithm of the redundant assignment
statement
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procedure Find_ELIMINATION( )

begin
fori = 0 to FlowG_node_MAX do
begin
N_ELIMINATIONI(i] := FALSE:
X_ELIMINATIONIi] = FALSE
end;
fori == 0 to FlowG_node_MAX do
begin

if (N_LREDUNDANTI[i]) then

N_ELIMINATION[i] := N_REDUNDANTIi]
&& FlowG_node[i].EXECUTED;

if (X_REDUNDANT{iD) then
X_ELIMINATIONT{i] := X_REDUNDANT [i]
&& FlowG_nodeli]l. EXECUTED
end

end,

(g2 F 4] FE AT AA e F
[Algorithm 4] A Deletion Algorithm of the
redundant assignment statement
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[Fig. 3-4] Executive result of
assignment Motion
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procedure Find_RECONSTRUCT( )
begin
fori = 0 to FlowG_node_MAX do
RECONSTRUCTIi} := FALSE:
fori = O to FlowG_node_MAX do
begin
if (N_INIT[i]) then
RECONSTRUCTIi] =
FlowG_node[i]. USED&&N_INIT{i] &&
'X_USABLEIi}:
if (INITELIM[i]) then RECONSTRUCTIi] :=
INITELIM(i]
end
end.

[staielZ 5] AA el s
[Algorithm 5] A Reconstruct Algorithm

A h4 = y+zol W@ RECONSTRUCT
direlF 5l s b3 2ol At

RECONSTRUCT = T N\ T N—F=

ol A 5 = y+zol W& DELAYABLE#
USABLE LA TEST, INIT, RECONSTRUCT

2 [€aeF 512 ANE Axe [19 4-1]3%
;L_,_ _,,_JI“S_'G}- 2 2A AFA L}zﬂ-_ Z:].g_
3 dut: [19 4-2]9 2o

SEQS IE T ML L0\ 717

(O DELAYABLE

® USABLE
O ATEST
O NT
@ RECONSTRUCT
[71¥ 4-1] DELAYABLE, USABLE, LATEST, INIT,

RECONSTRUCT &l A4+ 73}
[Fig 4-1] A Calculative result of DELAYABLE,

USABLE, LATEST, INIT, RECONSTRUCT
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[Fig. 4-2] Executive result of a Reconstruct
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procedure Find_INITELIM( )
begin

for i := 0 to FlowG_node_MAX do

if (FlowG_node[i].ASSIGNMENT == INI_ASS)
then INTELIM[i] := TRUE
end.
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{Algorithm 6] A Final Optimization Algorithm
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[Fig. 4-3]1 Executive result of final
Optimization
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3]
=

.
-
=
2
JA
B
e

K
i
N
&%

=

‘Il

da
=g
oo &

Lok ofy

=

o

0

i
AN
lﬂ
y W
u\):

tio
o,
o

O

:—.‘.
N

- ;4.;»,. % & o webM, A
e FEI EFstn

xg
Be 5% A48 Tih woht

—|m ro
o] IH rq p\r

ik
oA
30 ooy £ Je

Py

wol7] A

mgay da Aze] 184E

SRS I 2E WAL 2DeE\E 719

A 245 WEE2e 2PasA A A
A AR AE ddok g %, Zx
i
|

W

A8 A BYad 3x9 FEHY
AASL L5 A APst: Wgo
Zof gt

B =R AE Kn00p°] x—}]A]s} L1 RV g |
2 && /MAA A Knoopol AAT &iaglF
= 271 4% GAAM BAHE v = heH e
o g heol AHES AHE ST TEAROM o
HBRE 2= AL AAAH Qg 2dY

# vk webd MAE B4 9udF) A3

n

R =)
2 o lo

o

(]

5]11:&} GAE F7t8le v = heo] FEIE A}
£8 hed AHERFA AYEe dnEES
A g},

£ mddA Aekd gnejEd 2E B
P AE BHE AT 7] gEo] AMHez
U gz HAHQ dugFoltt Ed A

e gnazEe B2 NAL FAYLR AN

@O ZX Knoopd #AA ¢nEFS s

Al @2 Fol9 on|g, = g9 A 3
Hol o BAe £8& W LA 25
= AA Q.

by, dneF «l deyrte @ ¥ 4
BgesA FHE FHo AR F4&
A FogA .ﬂ_i:uga] Bgag A A
ojv} P& A YRE 39 7)E9 WY
2o z2aye] T 9 APANNE FHAA
=2

B =RoM A3 gunaze ¥y =g
Peol F= R 7—‘1%6}04 ﬂl—:“é' E Ao
FF A Aol

wl
=

m‘o

r

(1] Aho, A. V., Sethi, R, and Ullman, }. D,
“Co-mpilers Principles, Techniques, and T
ools” , Addison-wesley publishing Co., 1986.

[2] Knoop, J., Rithing, O. and Steffen, B., “
Opti-mal code motion: theory and practice” ,



700 BB ECIERMETPE W 2004, 7. Vol 5., No. 7.

ACM Transactions on Programming Langua
ges and Systems, Vol. 16, No. 4, pp. 1117-11
55, 1944,

[3] Dhamdhere, D. M., “A fast algorithm for
code movement optimization® , ACM SIGPL
AN  Notices, Vol. 23, No. 10, pp. 172-180,
1998.

[4] Dhamdhere, D. M., Rosen, B. K. and Zad
eck, F. K, “How to analyze large programs
effici-ently and informatively” , In Proc AC
M SIG-PLAN Conference on Programming
Language Design and Implementation’92, of
ACM SIG-PLAN Notices, Vol. 27,  No. 7,
pp. 212-223, San Francisco, CA, June 1992.
[5] Drechsler, K. H. and Stadel, M. P,, “A
Varia-tion of Knoop, Riithing and Steffen’s |
azv code motion” , ACM SIGPLAN Notices,
Vol. 28, No. 5, pp 29-38, 1993.

7] Dhamdhere, D. M., “Register assignment
using code placement techniques” , Journal o
f Com-puter Languages, Vol. 13, No. 2, pp.
75-180, 1988.

[8] Dhamdhere, D. M., “A usually linear algo
rithm for register assignment using edge pla
cement of load and store instructions” , Jour
nal of Computer Languages, Vol. 15, No.
2, pp. 83- 94, 1990.

{91 Dhamdhere, D. M.,
of the global optimization algorithm of Morel
and  Renvoise” , ACM Transactions on Prog

“Practical adaptation

ramming Languages and Systems, Vol. 13, N
0. 2, pp. 291-294, 1991.

[10] Knoop, J., Riithing, O. and Steffen, B,
“The Power of Assignment Motion” , Proc
eedings of the Conference on Programming
Language Design and Implementation, Vol.
30, No. 6, pp. 233-245, 1995.

[11] Knoop, J., Riithing, 0. and Steffen, B,
Lazy code motion” , In Proc. ACM SIGPLA
N Co-nference on Programming Language
Design and Implementation’92, of ACM SIG

PLAN Notices, Vol. 27, No. 7, pp. 224-234,
San-Francisco. CA, June 1992.

{12] Knoop, }., Rithing, O. and Steffen, B, “P
artial dead code elimination” , In Proc. ACM
SIG-PLAN Conference on Programming Lan
guage Design and Implementation'd4, of AC
M SIG-PLAN Notices, Vol. 29, No. 6, pp. 1
47-158, Orlando, FL, June 1994.

&
e-mail : paransea@daum.net
1996 #Euistn ARALLT SR EFHFE

Ah)

1998 BHOSE B ARALTRD
(84D

2003 BEUE e AAANT o F
(Fshap) |
19981 ~ 1999 BESE A EATL
CDEER!

1998 ~ 20034 FEhEE ARE T 7
A}

20024 ~ dA  AAEYS AFE &8
Y74}

Aol PNde, HEPRAY, TR
dof, 9 Tz Aol



