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ABSTRACT

This paper improves algorithms of Speculative Partial Redundancy Elimination(SPRE) proposed b
y Knoop et al. Improving SPRE algorithm performs the execution speed optimization based on the
information of the execution frequency from profiling and the memory space optimization. The first
purpose of presented algorithm is to reduce in space requirements and the second purpose is to de
crease the execution time. Since too much weight on execution speed optimization may cause the
explosion of the memory space, it is important to consider the size of memory. This fact can be a
big advantage in the embedded system which concerns the required memory size more than the e
xecution speed. In this paper we implemented the min-cut algorithm, and this algorithm used the
control flow graph is constructed with network and partitioned.
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HMEHNIE g
iorocedure construct_network()
begin

add_node(S);

add_node(T);

weight_edge(S, node;.n) = oo;

fori =1 to E_node do

begin

weight_edge(node;.x, (succ(node;)).n) = oo;
case modification :
weight_edge(S, nodei.x) = node;.fra;
case computation :
weight_edge(nodei.n, T) = node;.fra;
case nulf :
weight_edge(node;.n, node;.x) = node;.fra;
end;

lend
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function cost_func(cut_edge_line)
begin
fori := 1 to |cut_edge_line| do
begin if (a> 0 && B> 0) then
cost_value = cost_value +
(cost(cut_edge)) *
(frequency(cut_edge:) +
byte_instruction{exp)));
else jf (a== 0) then
cost_value = cost_value +
(cost(cut_edge;) * byte_instruction{exp));
else (B== 0) then
cost_value = cost_value +
(cost{cut_edge;) * frequency(cut_edge:));
end,
end
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function cost(edge_set)

begin
fori = 1 to ledge_set| do
begin
node; = edge_set.node;;
case modification :
if (nodei.x == Available)

then return_cost = 1;
alse return_cost = 0;
case computation :
if (nodei.n == —Available)
then return_cost = 1;
a/se return_cost = 0;
case null :
If (nodei.n ==-Available)&&(nodei.x == Available)
then return_cost = 1;
alse return_cost = 0;

end;
and
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function partitioning()

begin
fori =1 to E_node do
net_node = read(s_t_network);

while (net_node != S || net_node != T) do
begin

s_t_node; = net_node;.n;i++;
s_t_node; = net_node;.x;i++; j++;
end;
source_nodes = s_t_node;;
Best_value = oo;
while (source_nodes != s_t_node) do
begin
sink_nodes = s_t_node - source_nodes;

cut_edge_line=s_t_cut(source_nodes, sink_nodes);
Unit_value = cost_func(cut_edge_line):
if (Unit_value < Best_value) then

begin
min_cut_line = cut_edge_line;
source_node = s_t_nodene«x end’
end
end
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procedure s_t_cut(s_nodes, t_nodes)

begin
cut_edges = edge(S, t_nodes);
cut_edges = cut_edges + edge(s_nodes, T);
cut_edges = cut_edges + edge(net_node);

end
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procedure SPRE_action()

begin

while ((node = read(min_cut_network) != Null)
do

begin case modification :

if (node.x == Available)

then Insert_x(node);
case computation :
Jif (node.n == -Available) && (node.x ==
Available) then
begin Insert_n{node);
Replace(node); end:

else f (node.n == Awvailable) then|
Replace(node);

case null -

if (node.n == —Avaiable) && (node.x ==

Available) then
Insert(node); end end;

(En8gF 6] ¥& T5 AA ¢adg

ol



YHICIES AMABIOA WERDZ 28 0188 Z208 XX 151

N1(12)

N8(700)
N9(700)

N10(700)

(29 5] }A3 <3 25

2 E=Eo|A Aote SPRES AMd ms
& A7 A%HE JeY <E 2>3% 2o
<E 2>e 49 T FH8, Wze A5}
A4 &Mz J4ss FHEN 4 A7
s ool me 49 AT 2T WEAE 5
Aotk A9 AR ASE 2 HH B}
AN AHE Aoz ZHHYT <E 2>
o9 54 A%E 4y AR} &7 dEz 7
Bato) eizz gehe (29 719 (29
815t 2t

351332 31375%

2119158 2457008

3gan2 31%75%
 ex.. 961322 21375%

(29 6] vWirg £ T2

2T dEae) Aes HAAF Bopl w2
AHol® BT dA_018 4P &= AHz

73S, ¢nEEFEE P87 A 3,644KBold
LT WEF7} 48,672KBE 7154 &%
HE nHY A= vRY 277 A F
7t & A7) Wi HRE Fad dig 2y
£ F8sit.

<E 2> ¢3n¥F 59 A4
(29 AIZHE), AEZHKB))
Ol R
01 H_02 | CiKI_03
Hos Tams | OH- Ol ofl ]l
#g ®| 1714 19,01 17.63
a8
REE-E A RN 1532 | 1538
%i e | ossz | o0sos | o872
BT Mg M| 3644 | 29524 | 5576
H=s | oo
W2\ =g = 48,672 | 34,316 | 5576
El
g | 13357 | 1162 | 1.000
Hg ®| 17.14 19.01 17.63
A
Az 28 =] 1532 15.55 | 15.38
Wzl g | o894 | o818 | o872
uRs Hg & 24 76
L 3,644 | 295 5.5
W2 | =mg = | 3,644 | 29,524 | 5576
21
Hig 1.000 1.000 | 1.000
=g ®| 17.14 19.01 17.63
s e 15.21 1555 | 15.38
gg /\Ia —_oT T - - .
ac He | o..s7 0818 | 0872
/W= Mg ®| 3,644 | 20524 | 5576
nxg (27
W2 =g & | 3644 | 29524 | 5,576
2l
g 1.000 1.000 | 1.000




152 REZRHERNTREE WX '2008. 6. Vol 7., No 3

ABAR

(29 7] 49 A% 84 25

(ERHE) P

[29 8] &7 ¥=e &4 A

zz JHIAE Y3 F9E AUFe=z 4
3 Alzre] tig &&o] Wol & F Utk o
A_019 A &% AAHI A Ay At
v)-go] 08870l wixd HAZF ZAA: 0.8
942 o} At d4A_039 A$, &F W=
of tg HFH3 Ropd ¢xYF ALY AH
7t B9ty dWzE 879 Frte 2AskA
gact 48 £x/dxe A3 H$ 43
&% HA} vid Ay £zl =9 F YA
o mrgd gzt 7= o FHuh oA_029
¢, 43 &= HAFoA 153229 AY
Nzto] A8 &x/vrg HHFo|HE= 1555
22 F/HAT YRE 8FE 34,316KBo]
A 29 524KBE ytolgr}.

28

o1

2 =FdAe deds &4
I3E M VEYT BT 2
FE FE FE AA ¢85S ARG, A
g HEYZ 2 dngdEL vEYIRE I
Ad Aol 3F aYZE Ay £x JHY3,
Wz HAHg A8 $x/452 FFH3e F
A3l Fopiz B¥USId RE FE AAE F
o},

At ¢nEF9] A ¥R EZFe T oY
A A 27HE W=z zioln F WA
E A ABE ZAATE Aot v/ ==
a3 Ay $E78 nHEE APoleE Y=
g 837 3A F2s7) Wi drd Ziax
o W3 aEx Fas).

A E4L S8 ) 43 &% / W=y J
Aol A9 Ay £ HF o] v Uy &
7t =8 £ AT fE2de g 27 E o
AL & Ak dA_029 AE AY £x HF
3t A4 A3} 15.3229 A Aol Ay &
/g HH3 HLoME 155528 F7}
FA G dzeo] gk 2FE 34,316KBolA
29,524KBZE ¢ 14% olzr}. o]AL Tz
AL APt 27HE virgey 3751 A
3 &xo) Hd o FLF It AJAEo
gt H A3 7jyolr).

z=z
l-_',—l_g"?_’-.

il

A3 53

[1] Bodik, R., Gupta, R. and Soffa, M. L., “C
omplete removal of redundant computations ”,
Proceedings of ACM Conference on Progra
mming Language Design and Implementatio
n, Vol. 33, No. 5, pp. 1-14, New York, Ju
ne 1998.

[2] Cai, Q. and Xue. J., “Optimal and effici
ent speculation—based partial redundancy e
limination ”, Proceedings of the 1st IEEE/A



AHICIE AAENA HERZ 28

CM International Symposium on Code Gen
eration and Optimization, pp. 91-102, 200
3.

{3] Gupta, R., Berson, D. A. and Fang, J.
Z., “Path profile guided partial redundancy
elimination using speculation”, Proceedings
of the 1998 International Conference on C
omputer Languages, pp. 230-239, 1998.
[5] Hailperin, M., “Cost-optimal code moti
on”, ACM Transactions on Programming L
anguages and Systems, Vol. 20, No. 6, pp.
1297-1322, November 1998.

[71 Horspool, R. N. and Ho, H. C., “Partial
redundancy elimination driven by a cost-b
enefit analysis” Proceedings of 8th Israeli
Conference on Computer Systems and Soft
ware Engineering, pp. 111-118, June 199
7.

[8] Knoop, J., Rithing, O. and Steffen, B.,
“Optimal code motion: theory and practic
e’ ACM Transactions on Programming La
nguages and Systems, Vol. 16, No. 4, pp.
1117-1155, 1994.

{9] Knoop, J., Rithing, O. and Steffen, B.,
“Partial dead code elimination” In Proc. 4
CM SIGPLAN Conference on Programming
Language Design and Implementation’'94, of
ACM SIGPLAN Notices, Vol. 29, No. 6, p
p. 147-158, Orlando, FL, June 1994.

[10] Morel, E. and Renvoise, C., “Global o
ptimization by suppression of partial redun
dancies ”, Communications of the ACM, Vo
1. 22, No. 2, pp. 96-103, 1979.

[11] Scholz, B., Horspool, N. and Knoop,
J., “Optimizing for space and time usage w
ith speculative partial redundancy eliminati
on”, ACM SIGPLAN Notices, Proceedings
of the 2004 ACM SIGPLAN/SIGBED confer
ence on Languages, compifers, and tools
or embedded systems, Vol. 39, No. 7, pp.

o

olg8g ZE208 A 153

221-230, June 2004.

[13] Stone, H., “Multiprocessor scheduling
with the aid of network flow algorithms”, /
EEE Transactions on Software Engineerin
g, Vol. SE-3, No. 1, pp. 85-93, January 1
977.



154 BEBRHERMFTRE WEE '2006. 6. Vol 7., No 3

3 7} 3

'1988.3-1993.2 #E U
I AR A oA}
1993.3-1995.2 BF &t
A ARAMFE FE
L AA

1996.9-2000.2 &5 )&}
3 AAANFE Fa

H]—}\}.

2001.3-2006.4 €A o¥s3sdsg HAFEA
BAG nf

BA 2ok :Mobile DB, AAHIFAA

Skl
993.3-1998.2 #F s
ARALFEE  EAF
P

998.3-2000.2 #FUHgn
He AAANFES F
QEF D
000.3-2006.2 #Fwstw
et AAANTAE SQ(EFTEAD
2006.4 ¥ BESE AFHINH AYE

2=
T

BAECE : ARy, T Qoj, I=
HAzg, et = A"




