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An Algorithm of Solution for the Exceptional Field Problem in
the Speculative Partial Redundancy Elimination(SPRE) Optimization

Hyun-Deok Shin' - Heui-Hak Ahn"™

ABSTRACT

This paper improves the algorithms for Speculative Partial Redundancy Elimination(SPRE) proposed by Knoop et al. This research
brings up an issue concerning a field to which SPRE cannot be applied, and suggests a solution to the problem.
The Improved SPRE algorithm performs the execution speed optimization based on the information on the execution frequency from

profiling and the memory space optimization.

Key Words : SPRE, Optimization, Profiling

1. M B o}, Wz A, A8 Sx/dry Az A Eof
HE 2ol B8 T8 AAE w8ty 71€9 SPRE
2 BY Z2 37 (SPRE : Speculative Partial Redun- el AT = gle HAS o] 9y EAE A
dancy Elimination)y 22 ZE A7[4-7]¢] 28L& 53 o 7 osE are Aoksic
HE SEAARE AZE F2HE DYste FdstE 7
Holt23]. Bodike & #E FE&E AAY o 44 o

: |
ATE 1,3, 20049¢] Scholz, Horspool® Knoopell ¢

g
Se ARgon o s FHE 9u 2F AAE

AAE Gupta, Bodik® Soffac] <] &
2.1 Correctness d 2

8 Wzest A S5 A45E A LR B A Al =8 aume BE w2 uENE LE SAE -
oo} o] AmElEe Tzade 32 Auo] ma A =9 Qe O FAee = & REog FRAC
A9 geol WAL F dne TAYE 20 A% AR GuEEel A 4ra wve MERaw
B o=FoA Aotets A 2E BE ZH A7 7]y T3 F 9 Available™ —AvailableE- ¥ EE Z10]
To—_ L’”E—ﬂii :leo% Zﬂoi E%— :La%;j_% /xa]gg él:h—__ 22475[ "/} Auailable% ‘i‘i‘)l: toﬂ Q]EH 67}' /\}‘% 7}'“5_?-5]":}% 34\%
U — AvgilableS  Availables AT WA =2
E—O]E}
nah S REE S A SPRES] ©lgh 273 Wake 4] 218 WEalol Bl
=EA5 20061 7€ 9‘” AArghE - 2006 9¢ 8¢



490 ZEAeIESE=RA A M13FAR HM6S(2006.12)

(9] 2-1) Correciness
Vp=<uy..,u,> E Path(s,f):

Vi(l<i<k):
replace (u;)= (371 £ 5= i) storeylu): VEG < k<i):
COMP(u )V NULL(u,))
V(351 £ j <) storeylu,):

YVE(j<k<i): COMP(u,) Vv NULL(u,))
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procedure construct_network()
begin
for i:=1 to ICFG_E_node| do
begin CFG_node = read(CFG),
if (pathledge(CFG_node)) >= 2) then M_level_edge(edge(CFG_node:));
nodein = CFG_nodeentry;
add_node(S);

nodeix = CFG_node.exit; end;
add_node(T);  weight_edge(S, nodern) = oo}
for i =1 to E_node do
begin weight_edge(nodei.x, (succ(nodep).n) = oo;
case modification © weight_edge(S, node.x) = node frgs
case computation : weight_edge(node.n, T) = node;frq;
case null © weight_edge(nodei.n, node.x) = node.frgs

end; end

function M_level_edge(m_edge)
begin
for 1 := succ(node(m_edge(v))) to F_node do
begin if (nodei == PR_Code) then
begin add_ncde(synthetic(m_edge));
action_flag = HOISTABLE();
if (action_flag) then
begin  INSERTY); delete(m_edge); end;
else return 0;  end;
else delete(m_edge);
end; end
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function cost_func(cut_edge_line)
begin
for i =1 ta |cut_edge_linel do
begin if («> 0 && B> 0) then
cost_value = cost_value + (costicut_edge) *
(frequency{cut_edge) + byte_instruction{exp)));
else if (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 partitioning()
begin
for i =1 to B_node do net_node = read(s_t_network);
while (net_node !'= S || net_node != T) do
begin s_t_node; = net_nodejn; LN
s_t node; = net_node;.x; i+ j++ end
source_nodes = s_t_nodey; 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(cui_edge line);
if (Unit_value < Best_value) then
begin min_cut_line = cut_edge_line;
source_node = s_t_nodene,  end;
end; end
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