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An Assignment Motion Algorithm to Suppress
the Unnecessary Code Motion
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ABSTRACT

This paper presents the assignment motion algorithm unrestricted for code optimization computationally. So, this algorithm is suppressed the
unmecessary code motion in order to avoid the superfluous register pressure. we propose the assignment motion algorithm added to the final optimization
phase. This paper improves an ambiguous meaning of the predicate. For mixing the basic block level analysis with the instruction level analysis, an
ambiguity ocourred in knoop's algorithm. Also, we eliminate an ambiguity of it. Qur proposal algerithm improves the runtime efficiency of a program

by avoiding the unnecessary recomputations and reexecutions of expressions and assignment statements.
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LA B

2= HAse AYATol BRaF o] A AdE ¥
7] 98 298 ANFez} FsyFger HHY 4
HE fEstq 2P TEE MAse 7geldll

2L AdFozY 9oz HAHAIE 7Yl
£ 44 RZX(EM : Expression Motion) W §[2-6]3 +4
2RE ¥FEE viHE 2 HA(AM : Assignment Motion)
Hg7-1010] Utk

£ ZHL It BAHe Furl HE 48 Taade
AHF Aol YA EE o]88l 27|3Fa 1 FHI}
£ o] AHgEHE JXE YAHFE AwAFE). WP
BAe Z2aPde ZE WFEY JANETE TUEI(e]
BA A fFE BHL 524 BAS YA doh) wAE
ZolgErigt T8 WIAE AA BAE FHF0HI0)

3 43U sty AxANE oG
1314 : dEGSR FFETHA 2s

t&
T Eus
EEAT 12000 89 4, HAEE 20014 34 11

2 BY A7

THEAL 4@ 2o HH%E AF7A ol AT
S|2ltt. Dhamdhereol] 93] 3= 24 A& AT ¢x
g Fol AL A20[2] Drechslerst Stadelo] 93 & %
B AA 9 A" HA8 el AAEAH). =
¥, Knoop, Rithing, Steffenol €3] £& 3= AA ¢ +
AR % HHY 1= BA g Fol AGHATHS,
10-12}.

olAY ZEaY HA3o did FA}A d7E TR
A dzdez WAE FHL AFAA 2 d¥EHA
%3t Dhamdhere’t WiRE 243 #do] Y& =¥ &
SEPOU7-9] FEHoE FHE WAEE AAdE ¢
aFAX WFEA A BolEHslE AEIHI] Wi
A ¥y HHE AUle ErtsEd

%%, Dhamdhere= #HALE ¥ wAEE B0
I FojuzlE 7leEd H8E £/4%U(7,8] Knoope
HE Z2aP4X 9] 2= ZHe] g3 o[&L HYIA



28 ZENoI=B=EX I‘NB-AE H12=(2001.3)

199%65'3°] Knoop2 %3 3% 4 AA(PREE : Partially
Redundant Expression Elimination)& #% 44 24 wg
I 4 ZAE IHse AR 24 9 w4 gag
& A/ 0H10]

£ =82 Knoopo] AAE F44 <ugF[101& AA
AlZth Knoopol AAIR W44 €& 27 4% ¢
AdA =€ v = heYeloll & h, 9 AHEE FAS
AHESlgel XEAF LN o BYAE I RAL A2
B gug 2% 5 vk gebd guedd AF Ay
SAE F7tst 27] 4R DA v =h.9 YHE &
Y€ he2 AHESIFoA A& et

AgdE ¢uFE FARHE TP AFE 24 W
g guFoEAd ZE WA 94 ¥54E EYdn
#Ho} 49 (as-early-as-possible) A W AFez sbed
EE uAEE FojgeMq FEE WAEE AATL o
SAE AN HAAs DAY o] dAN EYAE =
E BHo] dojd ¢ Arh. wEA, Ao 3¢i(as-late-as-
possible) A ¥l AHFEL o]E3d EWLF I= AL
o A gt

¢, ¢ndF9 & A4 & FHH2E A28 Kno
opf HAA G FY ol&F A U sojEg9 9
g3A & dvlet == @9 EM3 gyo] dy BYe
E43to dsE IR AMdsnA

3. 4 2 W

T4 BAE AT AUAA I 7P o8 494
Ao t& Mgt WM VneENYl dE Earliest(n)
(39 D3t 2d5,11,12]

(39} 1) Earliest

Earliest(n) = Safe(n) A

true
V T Transparent (m) A
me pred (n)

if n=s

TSafe(m) otherunse

4 ZRAY 2713 ANE AFAYo] fA=E @
AF xzdA oA o7tz A2ydA dg 4
Atk §F 22 Delayability® 33a, 8d8¥ z=
A& A7) A A9 AnE FHANA REEe
2= BHLE dAFHoF i Y02 LatestE Fo @
o5, 11, 121,

(39 2) Delayability
Yn € N, Delayed(n) © &
Vp € Pls, n) 3i < A, Earliest(p) A
~Computation X(pli, Ao[)

(89} 3) Latest
Vn € N, Latest(n) = 4
Delayed(n) N\ (Comp(m) v ' =Delayed(m))

ZE2ade 49 A3E FPe 2= BAYARE
BE2E dNEST 2788 H9E + JddEs ERe=
Isolated® A 9 #THS, 11, 12].

(39} 4) Isolation

VCM € gy Vn € N,

Isolatedem(n) @ & Vp € Pln, e V1 <i < 4,
Replaceou(p) = Insert *cm(p)1, 1))

4 2= NHY Y22UE

41 E7] 4% oA

x7] 4% dANAE 94 719 LE =UEAN 220
A U ZE PEL EHYcE ZE AR x = tE W)
AE b=t x = hZ WAEL i (S HBSE 7Y
& A 1R 2elnh 7] BA dACA WAEE RAL
¥4 2Ag 28 dd (29 Dol 27 HA dAE
g3t (29 2)9 2o

1 y = c+d

4 X 1= y+z
x = o+d
ouitli,xy)

(38 1) ol &Rz

1 hi = g+d
y = M

2 h2 = x+z
h3 = y4i
h2 > h3 ?
3 ht = o+d
y = ht
e = y+2
X := h4
h5 i= rx
ii=h8
4 Mfay*z

X =
out(ixy)

(O8 2) 7| 4% oAl =8 2




42 H{YE 2 M chA

4.2.1 BiBE Eolger) ¢xdF

HRE Eoj2Er] duelFe Z2aYPe] gulg {3
BA RS 2o fA2HE Z2aY9 M dRE
o2 BojZe Aot Boj&Yr] FRE WFE x = t
oA to] HAUA hF FAET ofe} xol dF oy
B FAL Qoiok da WiIFES dA AAFEH Bojgd
A Aol A A€ Fo] Qe WA E oo} gt}

(FF DAA Eo&er] FRE Uehlie €o N-
HOISTABLE® X-HOISTABLEZ a9 Eoj&&7] FRE
€ 71& €% nd Yoy 29 REA AF olEAH
T ke Ae Auid

(28 29X HHE M = y+z9 A HOISTABLER
(&2AF Dol 93 o3t o] Atdr,

N—HOISTABLE, =T\ F /\7F= T
X—HOISTABLE,= F
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procedure Find HOISTABLE( )
begin
for i = 0 to FlowG_node MAX do
& (FlowG_node(i) == E_node) then
X_HOISTABLE() := FALSE;
Jor i = FlowG_node_MAX to 1 do
begin
for m = HOIST_SUCC_START() to
HOIST_SUCC_END(i) de
Hoist_Succ_Sum = Hoist,_Suce_Sum &&
N_HOISTABLE(m);
N_HOISTABLEG) = FlowG_node(i).LOC_HOISTABLE ||
X _HOISTABLEG) &&
TFlowG_node(i).LOC-BLOCKED,
X_HOISTABLE(G) := Hoist_Succ_Sum
end
end;
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procedure Find INSERT( )
begin
for i := 0 to FlowG_node_MAX do
begin
N_INSERT{i) := FALSE;
X_INSERT() := FALSE
end;
Jor i = 0 to FlowG_node MAX do
begin
for m := INS_PRED,START() to
INS_PRED_END(i) do
Ins_Pred_Sum := Ins_Pred_Sum ||
X_HOISTABLE(m);
§ (N_HOISTABLE()) then
N_NSERT() := N_HOISTABLE() && Ins_Pred_Sum
& (X_HOISTABLE()) then
X_INSERT() := X_HOISTABLE() &&
FlowG_node(i).LOC_BLOCKED
end
end;
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procedure Find ELIMINATION( )
begin
for i := 0 to FlowG_node MAX do
begin
N_ELIMINATION(G) = FALSE:
X_ELIMINATIONG) := FALSE
end;
for i := 0 to FlowG_node_MAX do
begin
i (N_REDUNDANT()) then
N_ELIMINATION() = N_REDUNDANT() &&
FlowG_node(i). EXECUTED;
# (X_REDUNDANT()) then
X_ELIMINATION(G) := X_REDUNDANT() &&
FlowG_node(i) EXECUTED
end
end;
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procedure Find DELAYABLE( )
begin
for i = 0 to FlowG_node MAX do
& (FlowG_node(i) == S_node) then
N_DELAYABLE = FALSE;
for i = 0 to FlowG_node MAX do
begin
for m := DELAY_PRED: START() to
DELAY_PRED_END(i) do
Delay_Pred_Sum := Delay_Pred_Sum &&
- X_DELAYABLE(m);
N_DELAYABLE(G) := Delay_Pred_Sum;
X_DELAYABLE() := FlowG_node(i).IS_INST
il N.DELAYABLE()
&& 'FlowG_node(i).USED
&& {FlowG_node(i). BLOCKED
end
end;
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procedure Find USABLE( )
begin
for i := 0 to FlowG_node_ MAX do
i (FlowGLnode(i) == E_node) then X USABLE = FALSE
Jor i = FlowG_node MAX to 0 do
begin
for m = USE_SUCC_START() to
USE_SUCC_END() do
Use_Succ_Sum := Use_Succ_Sum |
N_USABLE(m);
N_USABLECG) := FlowG_node(i).USED ||
IFlowG_node(i) IS_INST&&
X_USABLE®);
X_USABLE() ‘= Use_Succ_Sum
end
end;
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procedure Find LATEST( )
begin
for i = 0 to FlowG_node MAX do
begin
N_LATEST() := FALSE;
X_LATEST() := FALSE
end,
for i = FlowG_node_MAX to 0 do
begin
for m := LATE_SUCC_START() to
LATE_SUCC_END() do
Late_Succ_Sum := Late_Succ_Sum ||
IN_DELAYABLE(m);
& (N_DELAYABLEG)) then
N_LATEST() := N_DELAYABLE() &&
{FlowG_node(i).USED || FlowG_node(i). BLOCKED);
& (X_DELAYABLE()) then
X _LATEST() := X_ DELAYABLE() &&
Late_Succ_Sum
end
end,;
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procedure Find INIT( )
begin
for i = 0 to FlowG_node MAX do
begin
N_INIT() := FALSE:
X_INIT() = FALSE
end;
Jor i = 0 to FlowG_node_ MAX do
begin
& (N_LATEST()) then
N_INITG) = N_LATEST() && 'X_USABLE();
¥ (X_LATEST()) then
X INIT() = X_LATEST()
end
end;
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procedure Find RECONSTRUCTY( )
begin
Jor i := 0 to FlowG_node MAX do
RECONSTRUCT() := FALSE;
for i = 0 to FlowG_node MAX do
begin
§ (NNIT()) then
RECONSTRUCT() := FlowG node(i) USED &8&:
N_INIT()&8 'X_USABLEG);
& (INITELIM()) then .
RECONSTRUCT() := INITELIMG)
end
end;
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procedure Find_INITELIM( )
begin
for i = 0 to Flow(_node MAX do
& (FlowG_node(i). ASSIGNMENT == INI_ASS) then
INTELIM() := TRUE
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