=283 F= A RIS i wiEE B

An Assignment Motion to Suppress
the Unnecessary Code Motion
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Abstract

This paper presents the assignment motion dlgorithm unresfricted for code opfimization computationally. So, this algorithm is
suppressed the unnecessary code motion in order to avoid the superfiuous register pressure. we propose the assignment motion
algorthm added o the final optimization phase. This paper improves an ambiguous meaning of the predicate. For mixing the
basic block level analysis with the instruction level andlysis, an ambiguity occurred in Knoop's algorithm. Also, we eliminate an
ambiguity of it. Our proposal algorithm improves the runtime efficiency of a progrom by avolding the unnecessary recomputations
and reexecutions of expressions and assignment statements.,
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for i = 0 to FlowG_node_MAX do 3 oS3} 2o] At
if (FlowG_node(i) == E _node)
then X_HOISTABLE() =
FALSE; N—INSERT ,=F N\—T= F
i := FlowG_node MAX to 1 do
gl M 10 X—INSERT,=T N T= T
for m := HOIST_SUCC_START() N—INSERT;=T A (=T \ —T)= F
to HOIST_SUCC_END(i) do
Hoist_Succ_Sum := X—INSERT, =T N\ F = F
Hoist_Succ_Sum &&
N,HOISTABLE(m); N— INSERT3 =T /\'ﬁT = F
N_HOISTABLE()) := _ = =
FowG nodefi).LOC_ HOISTABLE | | X—INSERT; =T N\ F = F
X_HOISTABLE(i) && N—INSERT ,= T N\—T = F
IFlowG_node(i).LOC
-BLOCKED; X—INSERT,=F N F = F
X_HOISTABLE(j) :=
Hoist_Succ_Sum
end procedure Find_INSERT( )
end: begin .
for i := 0 fo FlowG_node MAX do
BRI 2ol o} = i
(7¥ 3) WAE Zolgwy] duF N_INSERT(i) := FALSE;
X_INSERT(i) = FALSE
¥ 2004 BT M = y+zol tH¥ HOISTA fareyild; 0 to FlowG_node_MAX do
BLES 113 3¢ oJ3) thg3} o] At begin
for m = INS_PRED_START(j) &
INS_PRED_END(i) do
_ _ Ins_Pred_Sum :=
N—HOISTABLE ;=T \/ F A—F= T Ins Tred_Sum | |
X—HOISTABLE = F ' X HOISTABLE(m);
if (N_HOISTABLE()) then
N—HOISTABLE,=F \/ T N—F= T N_INSERT() := N_HOISTABLE(j)
&k Tns Pred Sum
X—HOISTABLE, =T N T =T if (X_HOISTABLE(i)) then
X_INSERT(i) := X_HOISTABLE()
N—HOISTABLE ;=T \/ T \—F= T &&
FlowG_node(i).
X— HOISTABLE 3= T LOC BLOCKED
N—HOISTABLE ,=F\/ T N—T= F i end
X—HOISTABLE,= T (2% 4) HAR 44 SuzE
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procedure Find_ ELIMINATION( )
begin
for i := 0 to FlowG_node MAX do
begin
N_ELIMINATION(i) := FALSE;
X_ELIMINATION() := FALSE
end:
for i == 0 to FlowG_node_MAX do
begin
if (N_REDUNDANT()) then
N_ELIMINATION() :=
N_REDUNDANT (1)&&
FlowG_node(i).
EXECUTED;
if (X_REDUNDANT(i)) then
X_ELIMINATION(j) :=
X_REDUNDANT() &é&
FlowG_node(i).EXECUTED
end
end:
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2% 994 N-DELAYABLE# X-DELAYABLE
2 HIFE BANA ARREHT 271319 AFle]
REDUNDANT A #HHEE FASHEA & :LEHEQ mpA] 2t
O ELIMINATION 2 LA o] AN AYE 4 S-S YER
(28 7) REDUNDANTS} ELIMINATIONS] &t . DELAYABLE# LATESTS 5*4?}33“1 =

L, AES T2 o= Ao 49 & AYUA
AAZ. o]RS BRI I= THS IAE
A9 7N == 3 Moo= oyl WE O germ e 52 Aasan,

O HOISTABLE
® [NSERT

X-ELIMINATION:9]  Al4ke k= 39 G § e 9A FoIAN zZ2ade 71
X-REDUNDANT:¢| #o|i Bj3E a9 #elo]7] 52 9AE 2% gade 1 =29 BF
o} &0 (EXECUTEDs®]  Zo}7] wi&of) X-ELIMI Agate} &8 Rio] MRS AL & A
NATION;2 3o]tt. E AL opdvlel] i AEE o 83HA Hrk.
a9 24 wAE BM dAE AL A=
a9 83 2ok procedure Find_DELAYABLE( )
begin

for i := 0 to FlowG_node_MAX do
if (FlowG_node(i) == S_node) then
N_DELAYABLE := FALSE;
for i := 0 to FlowG_node MAX do

begin
for m := DELAY PRED START(i)
to DELAY_PRED ENDYi) do
Delay_Pred_Surn := Delay Pred Sum
&& X_DELAYABLE(m);
N_DELAYABLE() := Delay_Pred_Sumy;
X_DELAYABLE(j) := FlowG_node(i).
IS.INST || N_DELAYABLE()
: && FlowG_node(i).USED
12[ " outixy) | :
&& 'FlowG node(i). BLOCKED
(2% 8) MR =M oA & Zn} end
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procedure Find_USABLE( )
begin
for i :== 0 to FlowG_node MAX do
if (FlowG_node(i) ==
E_node) then X_USABLE :
= FALSE;
for i == FlowG_node MAX to 0 do
begin
for m = USE_SUCC _START(j)
to USE_SUCC_END(ij) do
Use Succ_ Sum = Use_Succ Sum
|| NUSABLE(m);
N_USABLE() :=FlowG _node(i).USED
{1 FlowG_node(i).IS INST
&& X_USABLE();
X_USABLE(i) := Use_Succ_Sum
end
end
(3E 10) 78 2= 2M 213|F
4% == B4 ANE 2Re) AsiNe
I wEd) UE 4539 9Y Bio] 449 2
= R4 AN} ohdte HRE olgaAl |
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a9 1194 N-LATESTS®} X-LATEST: =13

£o| A9V 4 & AT FoI4 9gRe] &
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procedure Find LATEST( )
begin
for i := 0 to FlowG_node_MAX do
begin
N_LATEST(i) := FALSE,
X _LATEST(i) := FALSE
end;
for i = FlowG_node MAX to 0 do
begin
for m := LATE_SUCC START(j)
to LATE SUCC_END(i) do
Late_Succ_Sum := Late Succ Sum
|| IN_DELAYAB E{m);
if (N_DELAYABLE(i)) then
N_LATEST(i) := N_DELAYABLE() &&
(FlowG _node(i).USED | |
FlowG_node(i). BLOCKED);
if (X_DELAYABLE()) then
X_LATEST(i) := X_DELAYABLE()
&& Late_Succ_Sum
end
end;
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19 12904 N-INIT¢ X-INIT+= LATESTS] ¢
AE AN 8314 &2 2= TH JXE 2
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procedure Find_INIT( )
begin
for i :== 0 fo FlowG_node MAX do
N_INIT() := FALSE;
X_NIT() := FALSE
end;
for i = 0 to FlowG_node_ MAX do
i (N_LATEST()) then
N_INIT() = N_LATEST(}) &&
X_USABLE();
if (X_LATEST()) then
_INIT() == X _LATEST(i)
end
end
(38 12) HE © uyE el YuelE

HIHE b = y+zol] o INITE 2% 129]
ofsl o33 o] ALt
N—INITg=T A—F= T
ad] AA e AU 99X INITY AL
LATEST7} 31 75 gsiA At INIT=
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o] wgEANAN hed] FE Ye Hog A)7A
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Ega3 3= 2AS AT AXE 23
3= RECONSTRUCT= INIT9) o] Fd %3¢
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Mgt AR g E W o= y+zel] BiS
RECONSTRUCT= 1% 139 93] t53 2o
A

RECONSTRUCT 4= T N T N—F= T

% 894 WiAE h4 = y+zol g DELAYA
BLE3} USABLE, LATEST, INIT, RECONSTRUC
TE AN 2 28 149 2a I8 84 &
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a3 159} 2t

I 4N == 19 M o= yizo] gt
X-DELAYABLE; 9] Al4He =E 1] h4 = y+z7}
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&3t7]
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procedure Find_RECONSTRUCT( )
begin
for i == 0 to FlowG_node_MAX do
RECONSTRUCT(j) = FALSE;
for b;g; 0 to FlowG_node_MAX do O DELAYABLE
if (NLINIT()) #hen ¢ USABLE
RECONSTRUCT(j) := FlowG_node(i). @ LATEST
USED &é& N_INIT(j) O NT
&& (X_USABLE(i); @ AECONSTRUCT 13
if (INITELIM(i)) then
RECONSTRUCT(i) := INITELIM(i)
end (3%l 14) DELAYABLE, USABLE,
end; LATEST, INIT, RECONSTRUCTS| AlA
(38 13) M7y dnalE #xz
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procedure Find _INITELIM( )
begin
for i := 0 to FlowG_node_MAX do
# (FlowG_node(i). ASSIGNMENT
== INI_ASS) then
INTELIM() := TRUE
end:
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