FEF° NEY g
#E A AxALHE
{blackyuo, ubhd, hhahn}@kwandong.ac.kr
An Optimal Algorithm for Sparse Code Motion

Hee-Jong Yu® Hyun-Deok Sin Heui-Hak Ahn
Dept. of Computer Science Kwandong University

i3

(_)_}:

g =EdAE 2= HAHGE st AdHeE2Y FYFos APl gk 4 A= A ¢nIYFE

AL o] ¢nAFL A HA2HY AHEE B s EL_F I=E 2A

AE JA8c. =9,

EEANE 7€ 2udFY o9 U7t JEaR ¥ AL AANAR == a9 B4 o]

g9 E4e EER7 d & gAss 23gE AdeYch g, AdE dnddFS
F4ol} “ﬂ@-r«l Fgg FatA oA, ZaaPe BEaF AAdold A3

€

o TP TF R APALE FAAG

1.4 &
2= AHRE 4
st Zz2ay
gt z2 Y
dutzog A

ol E¥a g e A AMS 3}
Aoz Syxoz HHQ HHZ W
€ AAEE 7lEoltll

11]7'](PRE : Partial Redundancy Elim-
ination) ¥R EF[2]1& APAZe FYH= AdTY Fi9)
%%-&3‘} gA 28 HRE 93] Y43 Fye Hxdjets
F 7HA B & Zed34].

T3PS AMdFezy £EHor HHY s J|Yde
4] 2H(EM : Expression Motion) ¥ $[35-8]3% u|AHE =
HA(AM : Assignment Motion) ®13[49-11], 34 IZ= BA
(SpCM : Sparse Code Motion){12] o] 1t

2 =844 BCM(Busy Code Motion) ¥1nd&3 LCM
(Lazy Code Motion) &g F911]8 J3¢ H& I= 24
&S ALz, duFY F2 AL FAYLE AA
oop®} EV‘ F= 2H dneF o8 A4 yg
} ojoje] WA Fejel BCM L& Fd LCM
Al ATt AdF H7tE B8 AA4A =
A 4¥Enzt o

|

BN
A4
58
35

He to mlo

Azé‘uw
Nlo}ﬂ-c

.22
o foh
-fﬁ!r‘*

KR
=Y
In
?.9.

()
" o
w2

2 A

|

)=

F e ==& FA3 = Insertem
S & A3 Replaceewd ¥ 7HA
I
i

&Y
{rt
fa
24
213

fd
@
Fl o
yo P -ir i

I 1 e Y
z°

e
e

WM 2 xS = BA ¥
HE E¥s &9 3= 24 FH 9 £3& X
A @ge x 9 &+ Uk
Zzagel 2 A5 Auy BFE H AYL et
o] 3= BA IRE gutZA A wixHojol s, Ay
Ar AT AYAX FoIM 7bY ol ARl YA MF
t8 A9 2= BHoAMe 2v|sE AN HHAY §A
He @ AF =xdA] oixg wex9] FrygdA Add 5
AL, ELa g 2= BAS Algr] A& A& Ak 4
A7)A R 2= RAL ‘dzﬂsltﬂor o
durH ol ﬂc BAY wg g 94 25 3= 24 FH
tol s dA WF henS =Y T
2 4 Ax WA

T jor yo 10
HWW¢

it
8
o

)

ﬂ%l° EE n € No| o 98 &
£ hem = tE A, _?_LneNoﬂ g3 28 R A
Y HAe apHE how = tE Ay Pk

A e gy FE A X 20L& WESE BE neENd
A tell o %‘Q*‘ﬂ ‘ﬂa ARG heno 2 A HHstzn, &7
B2 A vz =08 9E3E BE neNolA to] Og Y
& 29 AN hewo2 A X8t
3. 84 3= 24

4 3= RA 4318 EFS BCM ¢412dE% LCM ¢1y &
< g3l

29 AL xE 48 51157-

Edastd 5
2 3R #A 3

SRS
(S5
4>
(29 1] 8l& 3= & : & AF A 2239

{29 1194 44 AAE —?—d {5, 6}olt}, 7]M =& 62

& 529 A9 (2 3)eE

ol HTH, AdH oz HAA A4Y AXE {2, 3, 4)olAT 9]
RN g4 A= BHe] ofr},
31 ¥4 33
33 HAXsE ¥ dugFe ¢4 LCM #HES +3%
. a8ln 4 2% AY STS(Smallest Tight Set)E AlAlsle
940 349 44 AXE A
31.1 LCM
LCME $A4 w3y o) 48 = e JNE A YL o]
Ae BYQy I HME 91;1]3} A49E ALY 8 A4
- R EdR= S
T UAZ B89 AES NAA AAE ZAIG. (¢
a1gE ]°ﬂ’*‘] N LATESTS® X-LATESTE A Eo] xdE
F e HAE FoAA HAFE ESHAL AEE 18 2
A
procedure LCM_LATEST( )
begin
for 1 = 0 to FlowG_node_MAX do
begin
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N_LATESTIi] := FALSE;
X_LATESTIi] := FALSE
end;

for i := FlowG_node_MAX to 0 do
begin
for m:=LATE_SUCC_STARTU() to
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LATE_SUCC_END() do
Late_Succ_Sum:=Late_Succ_Sum || N_DELAYABLE{m];
i (N_DELAYABLEIi]) then
N_LATESTI[i] := N_DELAYABLE(] &&
(FlowG_nodefi]. USED || FlowG_node[il BLOCKED);
if (X_DELAYABLEL]) then
X_LATESTIi}:=X_DELAYABLEIi] && Late_Succ_Sum
end end;
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procedure LCM_ISOLATED( )

begin
X_ISOLATED_MAX := TRUE;
Jor i = FlowG_node_MAX to 0 do
begin
for m:=ISOL_Succ_Start[i] to ISOL_Succ_End(i) do
begin
ISOL_Succ := N_EARLIEST[m] ||
(/(FlowG_node[m].N_COMP) && N_ISOLATED[m]);
ISOL_Succ_Sum ‘= ISOL_Succ_Sum [ ISOL_Succ;

end;
N_ISOLATEDIi} := X_EARLIESTIi] || X_ISOLATED(il;
X-ISOLATEDI] := ISOL_Succ_Sum;

end, end;
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procedure STS()
begin
for i = 0 to Un_Match_S_Max do
begin
x = Un_Match_S_[il; Un_Match_S := Un_Match_S[] - {x};
if XES then
begin
S_Match := S_Match U {x};
Un_Match_S[} := Un_Match_S[] U (I'(x) N S_Match);
endy
else

Un_Match_S := Un_Match_S U Max_Match(x, y);

Ts(S) := S_Match end;

Ins S;CMe=(DnCompU I'(T(S))-T(S) end
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procedure Bipar_Graph()
begin
Sps := DnSafe U (UpSafe U Earliest);
Tps := DnSafe U (UpSafe U Comp);
for n:=0 to n<Sps_Max do
Con_Edge(TpsIm], DnSafe(pred(Sps[nl)) end;
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procedure 1L.TS()
begin
for i:= 0 to Un_Match_T_Max do
begin
x := Un_Match_T(i}; Un_Match_T{] := Un_Match_T[} - {x};

if XES then

begin
S_Match := $_Match - {x}
Un_Match_T0 := Un_Match_T{] U Max_Match(x, y);

end;

else
Un_Match_T := Un_Match_T U (I'(x) N S_Match);

Tw(S) := S_Match
end;
Ins oM = (DnCompUI(T L (S)) — T (S)
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end;
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