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Abstract:
of widely used scheduling algorithms for software pipelining. Traditional modulo scheduling algorithms usually cause overlapping

Software pipelining exploits instruction level parallelism by reconstructing loops, while modulo scheduling is a kind

register lifetimes and increase register pressure, and thus are not applicable to embedded processors. This paper presents the NOn-
Overlapped Iterative (NOOI) modulo scheduling algorithm based on an optimized backtracking model for embedded processors.
NOOQI algorithm avoids the register lifetime overlap by adding loop-carried anti-dependence and resolves the scheduling conflicts us-

ing dependence-constrained and resource-constrained backtracking model. Our evaluations show that NOOI can significantly improve

the success ratio and loop initial interval, which leads to better program performance.
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4.3 FEMMT RIAEDR

&2 25t T NOOI 5% Hh 35 s J (Scheduling) 1Y
AR 25 I8 shlalE 11, 5 e e O 4 57 m n, RS
3 ARSI AR 240 SR A% A N B R 2 R SR A FI M R 5
AT RO GE L R A i g, DA P AR 24 B [ A 7Y
(DBM: Dependence-constrained Backtracking Model ) 714 i 1
1 249 o 5, A FH R 95 24 i [ ] 455 78 (RBM : Resource-
constrained Backtracking Model ) 14 fiff 11 58 5% Y 24 B 1 58 .
HAZ DA Bl T B AT 5 O L T B B
BB AR BT i 2 JC R T A, DU 28 AR B8 Y 1Y
JEREAR I 11 #E47 T —Fe iR

[z] 4 EP DBM _ Bool DBM _ Backtracking ( Node n)
Backtracking PR %X | |
S TR H | it (1 DBM_ Profitable(n))
[l ) AL 7Y L {4 return FALSE;

NodeList . = DBM _ ChooseNode(n ) ;
foreach (v in L)
DBM _ SetPriority(v) ;
DBM _ Reschedule(n) ;
return TRUE;

M INNE IR
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A (1) AT
“Ia ¥ AT AT M A
% 3 |
90, Wi 5 24 i

T A5 [l 9 A
W DBM _ ChooseNode #4723 3K (2) #E47 [0 3 15
SRR, N T 2858 LA BE BA S o 3 56 98 43 5 A, B
CATHE S , IF8 F DBM _ SetPriority H4E 25 3(3)
FOHT B IO Y S R B SE 9 B SRV ] DBM
Reschedule FURRE S 17 15 a5 47 8 B . T 1m0 3 7 A5 3
PEITFEREOR UETH B 24 517 59 A5 A AR A8 vh 5, X e DBM _
Reschedule /2% 7 A 504 HORS v 58 . 5% 50 24 o2 [m] ] 452 241
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R A58 B85 B KT L AF AE A B8 oy 27 AR SCAH T Medi-
abench 1E A PN AR P, 33X & — AT [a] Z2 B4 1 #1321
MRy, B 55 7 8 =40 | EDE dw A L L 400 G i 1

Pl 4 AR IR DBM A B AR SE B

i fife s 45 22 A A R, S H o H i AR
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ASCHE NOOL 532 43 ) 55 4% B2 1) SMS 5. 12 (Swing
Modulo Scheduling, SMSP)) Fl Eric 25 AT A HE H i B
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VR TZ N HE] GOCH A AR 2 R A% e A0 R 44
IR E P AR A A R U B R B R
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FHEF I SR 155 I8 B SR 1, 7 I 3 4 R P 8 B AR AR
B —H 0 5 A0 1 S A vh o) g 4k S R
AT H IR B A L DU AN, Sy T I R e ] [ A
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5.1 BAERINE
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E&%,ﬁﬁ adpcmﬂl rasta %%%}? EPE(@JI@EEZ%?%&%E@
TEIEEH AR5 D X 2 i Tk S 7 Hh FrL L AR B
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