EHMMIPFSHYEE JO0J53>% Vol.5 No.d 44 (Sep. 2012)
HREIE

i ICRBRRACHE D S FER A KIgas w 2 r Vo - v 7

—_

RN SERARL A 4

20125 3R16 A xR

LNV SO LA THED 1 DL LT, F AT o= IPhdb. FHio, BRET
EHFTMAAT Y= 73, SHICEELROLNL I THEMNTHS t#ﬂ%hfwé.&%
%%ﬁi,x®fm73A WAFTE L e o 72 LR A EAT 2R H L DT, 1 DOMEE ATV a—
Vg B 72Nl A DOMRELHHA T2 2 LR TH L. WEBHTFAOBEEICL > THYKBRIZ L
MHTELFEE, TRTOETRE LICBOTCRNELRIOICRLONS. —F, S5 INERETE, wi>
#@%ﬁﬁ%fmﬁf%é# D EATHER TR TR WES IR Z ) L3 TE& 5. 5 IRk
FE, I— FBEIESCa— Figlifb 0T, FRICES A7 Y a—1) Y 70372 5 Wk e s
T&7z. KIFFETIE, MO IUERZOTIVIY) XLz UEMOBREZT TR, Arya—-Ur skl
THEN RG4S % 7077 AEERPHBIRL, WYREX )Y —ANAT V22— VT 5 FEZRETLH. K
THETWE, 7077000 FT_RTOZEEY) Y = AHEDPFET S EMRELT, BriEREDT—% 7
O—f@Hr AT 5., ERORAr YV a—) 7L, 7= 70— FRAOME L TE S N7ZBRET R 6
GEIAE R, TNENAT T2 —=) Y 7Rl LT, 7ur 9058 T5I LIl o TEHT
5. FEPICHERE L THBiZ T, AR ERT.

Practical Global Instruction Scheduling Based on
Partial Redundancy Elimination

RyoTARO O1kAwWAY®)  MUNEHIRO TAKIMOTO!

Presented: March 16, 2012

Instruction scheduling is one of the most effective techniques to increase instruction-level parallelism. Es-
pecially, the instruction scheduling which allows speculative execution is known as a technique which exposes
more parallelism in a program. However, since the speculative execution can introduce new redundant op-
erations as a second order effect, it is effective for the redundant operations to be eliminated using another
code optimization technique such as common sub-expression elimination (CSE). The CSE eliminates the
totally redundant operations which are redundant on all execution paths, but it cannot eliminate the par-
tially redundant operations that are redundant on some paths and not on the other paths. On the other
hand, inserting the same operations on the execution paths with no redundancy, the original operations
become totally redundant, and therefore can be eliminated. Such a technique is called partial redundancy
elimination (PRE). Since a combination of elimination and insertion corresponds to code motion, it has been
suggested that the instruction scheduling can be achieved through PRE. We propose an approach that uses
PRE algorithm not only to eliminate redundant operations but also to discover operations to be scheduled in
entire program and schedule them to idle resources. Our approach is achieved by solving dataflow equations
of PRE on the assumption that operations are putted on any idle resources, where the eliminated operations
and the inserted points given as solutions respectively correspond to scheduled operations and idle resources
to which be scheduled. We have implemented our approach as a code optimization phase, and conducted
some experiments. We show the effectiveness of our approach through the experimental results.
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