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Abstract: In a shared-cache multi-core architecture one thread may interfere with a second thread if the second one tries to
access the shared cache simultaneously. Consequently, this causes the eviction of the second thread instructions. To track this chal-
lenge, designers need to consider runtime inter-thread interference while analyzing WCET of a real-time application on multi-core
architectures. This paper proposes an iterative approach for WCET estimation which considers the circular dependence between
shared bus and the runtime inter-thread interference in shared cache. Our approach analyzes inter-thread interference in shared cache
based on access timings, which combines static analysis and dynamic timing estimation. The iterative method presented can improve
the tightness of WCET estimation by refining estimations of inter-thread interference . Our experiments demonstrate that the proposed
approach can reasonably estimate inter-thread interference in shared caches and improve the tightness of WCET estimation by an av-
erage of 21% and 14% ,compared with the estimations in literatures.
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BroriEmy 112 45 . BVAS SO 35 12 9% B B [B) #E 2% 4R 15
T 31 % MR EEHR = . SIS IR B T AR U I A A R
ST

x5 EELLYMFIRT WCET f&1E 504 ¥t iE th 3

LN AR RS WCET-Timing (Timjng of Interference) 7% bench WCET-Address WCET-Timing Ratio
,'é\éfiﬁr’ﬂﬁjg&ﬁjﬂ 0% 3 EﬂF%E\%%HFﬂ E@Hﬁ%‘?’zT ‘ WCET [time cost(s)| WCET |time cost(s)| WCET time
y i . insertsort | 9859 63 8630 56 0.87 1.13
Xﬁ%ﬁﬁ*ﬁﬁ%ﬁ/fj‘?‘ tk‘& : bs 5137 49 5036 48 0.97 1.03
#3 AERBEHMA WCET f5E matmul | 4363 | 44 | 2686 | 37 | 0.55| 1.18
WCET Sfibeall 3799 41 3280 39 0.86 1.06
bench — Ratio
WCET-Address | WCET-Timing qurt 89337 149 64197 124 0.72 1.20
insertsort 5381 4571 0.84 Average 0.79 1.12
bs 3083 2273 0.73
Mo E A Ry 3 \
L o z oD T it 5 AT HE 457725, K
fibeall 2280 1830 0.80 BRO17 142 1) Extended ILP J5 3647 T4 &, i L AT L)
qurt 59558 40499 0.68 S PRI SR SE N AR IS K T B S AR SO R AT
Average 0.76 Tttﬁ’zm%% 6 Ui .

WCET-Address 8] 58455 T A 38 2 P AR 35 b ik ke o5
AR R T Cin) IRES R 3 B R RS
Cache V77 R %t T4 B 2 00 . 5 Z A0 L, A SCH2
A3 M7 AT LA 4R 2R = Cache 7 10] IS} 7 B 4 b 43 A7 2%
TR T4, NI R A SEAS 5 1) WCET Al {H . fh 3% 4 7]
HLTEAN TS S8 SR FE R RGBT, A8 ST J7 325 i 3R Y
WCET fti {5 AT LA$E 5 24 % BHG 1 B2

FEFE 3 (LAl [, 3 4 FIge 5 % 8 T AL Bk xt ot
T Cache THLIFEMT . 3R 4 £FXF 12 hit 25 1 T & FE B 7E
L Cache FRTHL. thE 4 AT LIEH  fEHEILE R
RIFEMR S, A SCHY T3040 A 7 AT 88 AT LA 20 HE
BRAETPOIRES . 5 1] 50 2% 18 M bk W B e B A5 19 12
hit VB TR A B, AR ST 7 0] LUK 39% 1)
12 hit St Ry 4B T 407 R A, T IT 55 3 ORS A 1
WCET 118 .

F4 EZEILGPMIETETHRRSOHR

. .| 12 nc(inter-thread interference) .

bench L1 miss |12 hit — Ratio
WCET-Address | WCET-Timing

insertsort 45 31 31 22 0.71
bs 31 16 16 15 0.94
matmul 26 15 15 0 0.00
fibcall 20 10 10 7 0.70
qurt 554 254 254 168 0.66
Average 0.61

35 H I R 451 T WCET £ {E A4 #r
FA] EL B . B R 5 AT X IR MR RN AL 5L Cehe () 22
S5, 35 22 17 B itk B ST, AR SCH M 1) 43 BT 7
BInT LIRS 319% WNg 3R . iX 53R 3 — BRI IE T
ARSI 53 BT I R AR

BEAh, 38 5 X B [ HEAT T B A . 5 =2 a7 B 1)

%6 5 Extended ILPY 75 55 B L 52

bench Extended ILP WCET-Timing Ratio
insertsort 9696 8630 0.89
bs 5534 5036 0.91
matmul 3123 2686 0.86
Sibcall 4152 3280 0.79
qurt 77346 64197 0.83
Average 0.856

SCHRL 17 1R T i TR 32 48 2 5 Uy S 800 T
LRI, HEBR 1A AT BRI I A AE 1 T A O A S
B EF P 43 A 25 AT DA i R i b2 4 2 5 5 R Y T 1)
L6 i TR IR, KRR (17 I TR B IE T
Tl T2 R 450 5 B0 R T Re [ B AR A2 T3
(R IX P AR S50 1A 58 2 HEBR th T 7 S I 3 B0
AVREAFEM T3 . 52 M b, AR SO v -4 ] DL
14% K510 .

5 H#RIE

ARSCEE XTI A NI Cache (9 2 2514 1R H
TR Ik, T I B AL A 1
LT Cache b0 Z B ELRZIR . 2% 4007 14 18 i AR
AR PO T YA BORS i LA R WCET A {EDRSJE .
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