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Collect access history and access events within the first conflict
event history on the basis of the precedence relationships and
horizontal relationships among the access events

Update the first conflict event history on the basis of the

precedence relationships and horizontal relationships between the
current access event and the access events collected within the first
conflict event history

When the current read event conflicts with a write event

collected within the first conflict event history, update, to a set value, a
flag indicating that the first conflict read candidate event has occurred
in the thread

Return only the read event occurring thereafter in the current

thread without stopping the first conflict detection, and detect the first
conflict with a write event
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{90}

o1

[92]

(93]

. [Table1}

0 Checkread lst(X,cuffent)'

1 if - Ordered(AHkIW], current) then

racing _current:=true;

if - Leftof (AHx[R.], current) then

AHy[R ) :=current;

AHy[R:] :=current;

if -~ racing_current then

return;

2

3

4
|5 if - Leftof(current,AHx[Rz]) then
16

7

8

9

if FHx[RL]= g or

10  Leftof(current ,FHx[R.]) then

11 FHi[R.)) :=current;

12 if FHx[Rgl=@ or

13 Leftof (FEk[R:], current) then

14 FHx[R:]) :=current;

115 end Checkread 1st

F 1914, ‘current’ £ FF W5 X o] h @A) H2AAE YEhdd. 0
ZA, T+ AL X 4 FF ¥ A3 A H2ZAHA ‘current' ©] YE Ao},
129 oA, o] Al 2271 HZHAL AHK W] Uloll AFE 272183 A3
Al (happened-before relation)”} ¥ L=} o}, A Al 2] ¢} 7] ALA ‘current' 7} 73 §loll
TR AR 361 A E, A9 Q7AEA T 97] H YA AH
R] el A% ZE ¢17] AH3E AHxIR.], AHx[R:] 7] 3¢ Bl (Leftof
relation)”} FALE T}, o} ol whe}, ¢1 7] H T HAL 'AHL[R] o= 9 F-A 9
A Fets ¢ F2AA O] AR 7B HL

ek, 19 oA @A F2ALA ] Aol ohyEld, 781 Eoll A | A9
A7 AL WS T2 AIA L SR ok 1 SlA A
HoANd o] Aol d, 9-14H EoA A9 A2AAH A2 FEAA A FHy
[R]' Wl AR o] A HZAAE FHi[R,] , FHx[Rz] Aol 9] & 247}
AALA T 9, FHLR, ], =¥ FHx[Rg] 7} Blo) AU, &5 B4 AA 23
Aol HZA A ol A HZAIR L A gt NES A E ZAHE,
A o] A 0] FHx[R,], FHx[Rp] & 2 A}, o] ol wel, ¢} 7]
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[Table 2]

Checkwrite 1st(X,current)

(e

Yk

for all ¢ in AHy do

if - Ordered(c,current) then

racing current:=true;

AMIW] :=current;

if - racing current then

return;

if FHx[lei g or

Leftof (current ,FHy[W.]) then

NoR e B \E o >R E I GLR BN

FHx[W.)) :=current;

10 if FHx[W:l=9 or

11 Leftof (FHx[Wr], current) then

12 FHx[Wg1) :=current;

13 halt;

14 end Checkwrite 1st

B 2& ZX3Y, 1-3¥ S A A9 2714 ‘current' 9, B2 GA}AHy
el AZE A Y o] AZAIAEY] ABBA T AALH ], EA 9
H2ALA 0] AdE FA33eA 24 Ak 27 A2 GAHAHKWY o] 34
A7\ o] 39 7| BE AVAAT AR S FAS F Joug 49
M= @AY R7)A A ] 227] AT HAL AHL[W] o) A 35 o] AHL[W] 7}
AT BEE TR L FAI2AAL 2P0 DA deng,
Thek 1.3 FollA A HZALE o] el X H A o, 5-6W Sl A
@] 27)ALA] WiEE 1 T2 A A7 FEE

ghof 13 S0l M A9 F2AA o] Bl TEEE, 7-128 EA A9
A 227] 2B FAHA AL FH.(W] Woll A8 o] A BZAMAE 'FH
[Wo], FHx (W] 7+ ZF5-3A17F AA R o). gk, FH (W, ], =5 FHy[Wg] 7} ¥l o]
AAY, 3¢ A AA A3 Al F2AA0] o] d H2A A S ZAFE
M2 JFA Ao 2 A, Aol 32473 o] FHx[WL], FHx[We] &2

ATk ool mreh, 7] H2AFAA G4 FHART & B FASHE

FEFra] e S|RAA o2 AAF F Qlrh
ghoF 133 Zo A @AY 27]A A ] Ao) T A, BA ] 2 oA

o) Foj FASE 2VAAL O o)A AxAF ALY S Ponz B

ZAANZEE AAS7] 93 139 S A EA9] 2H o) 1 GA SR}

ZorgE) wrek © 19 oo W&d 1 B ATERA dauSo] HEEw N

A AHy =19, 15, wi0 o] A= 11, F 23 FAHA A} FHY ol & 18, wi0 ]

MY EX (FE H9I1X) ISAKR
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[Table 3]

Checkread 2nd(X, current)

\f read first_candidate then

return,

for all ¢ in FHx[W] do

if - Ordered(c, current) then

if -~ racing_current then

return;

if Fik(Rl=9 or

0
1
2
3
4
5 racing current.=true,
6
7
8
9

Leftof (current ,Fix[R.]1) then
10 FHy (R 1) :=current;
11 if Fx[Rrl=9 or :
12 Leftof (FHx[R:l, current) then
13 FHx[Rr]) :=current;
14 add current to F[R1;
15 read first_candidate:=true;

16 end Checkread 2nd

E3& #2319, A9 ¢71AbA o] Ao 2B 24 ¢17] $ & pdo)
E 28 'read_first_candidate' Z 2} L(flag)7} 'true' 2 7Y A E 1, 72 o] F o] L AAFH
A7NAAL F &SR g} whabA, 129 Z ol A 'read_first_candidate' = 2] 1.7}
'‘true’ A A FFte], @A 2@ =ol A H2AT 97 TRALA ] A3t
@A 71AAE wEsta, AR el v|A Aol thE 2 g A AREA
Z2AAE FAEol WoF, ‘read_first_candidate' Z 27} 'true’ 7} o} WA, 3-5%
ZoA BAY e7iA T 1 @A dndFolA F-E 27 2 F A G4}
FHx[W] ol 8 ZE 27ALAE 719 A48 #AE ZA et @A) 9
S171A o] Aol X35 =% gkl

TheF, 3-5H Foll A AAl9] gl7]AlzAe] Bto] ol ud, A gL
HZBL FRAIPAo) A = glomg 6.7 Z 4 @A g7iAtA )
whghsla, @A 2 BA) Yyl d R AEeR T2 AN ZnY) e
$171Atd o] Aol =W, 8-13 FolA A A AT g7l

MY EX (FE H9I1X) ISAKR




WO 2013/129761 19 PCT/KR2012/010674

[101]

[102]

[103]

A2 A YAA QA FHR] Woll 4738 971A1AE ALole] &% w77}
AAA T gk, FHLR,], £ FHyRg] 7} ¥10] QAL 39 B4 ZAL 23}
AA) 9} gi71A o] oW HALE TAG 2L JRARCE ARHY, AA <)
9171 Az o] FHxIR.], FHy[Re] 2.2 ARt} o] o) wa}, ¢)7) FxAdAHA
A} FHLR] & A ¢S 7ASE Gaix) g g|2AA0 e 7349 4 ok

23, @A 2 A1ALA o) Mol LT H2 AT 917] TRAA 0] EAEA
oA A9 g7lAtae] Aol W, H2AFAAN AT Sl HA o]
ofUoIq Hzx AR BaER B AL W] 95 149 o)A FA S
AINAAL H2AF TRAIACE B 0" FS,R] o 27}5)0] WA,
283, 159 Z24A, A9 e)71Abd) BgS 2 edA H2AT o)
FRALH ] A3 2L YEMRE ‘read_first_candidate' T2} L(flag) 7} 'true’ 2
7AAT) E 27t AN o) Fol BYF 2T =o)H TAHE AVAAL B
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Al 2714 A% ) ARRR 7 S8E 4 Uk olo] Bal, A2 YY) 2PN E
RE H2AQE g Sx7 A 4 gl
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. [Table 4}

Checkwrite 2nd(X, current)

for all ¢ in FHy do

if - Ordered(c, current) then

racing current.=true,

1f - racing current then

if FHy[W.l=9 or

Leftof (current ,Fix[W.1) then

FH«[W. 1) :=current,

0
1
2
3
4
5 return,
6
7
8
9

if FHx[Wr]=0 or

10  Leftof(FHx[Wil, current) then

11 FHx[W:1) :=current;
12 add current to FS[W];
13 halt;

14 end Checkwrite 2nd

T 4T F2EY, 138 B4 A4S 271403 22 TA QAL FHy

MY EX (FE H9I1X) ISAKR



20

WO 2013/129761 PCT/KR2012/010674
el A vl 7] A zakzi o] @) @A 7F A Ak o] f Aol A7) ARz o]
g gholl sEoFE =4 At A A o] 227]AR1 o] G ehel] A o, 4-59
=0l A A 2] 271 AFz o] Wk TE 6-11 Z ol M =, A AN 2] A7 AR A7)
2 AR AL FHL W] Holl A7 271 AR & ALo] o] #-9- # A 7T
A AR WHeF, FH[WL, B FHx[W] 7F Bl o] I, 25 8] AL A 2

[105]

[106]

[107]

9] 271AH10] o) AALE AT A= 9 BA 02 AR, @A)
271 210] FHWaL  FE W ©.2 A 385, o]l e, 247] 323 41
AL FHIW] = 33 A G @A e o)A o g
el a1, A1 9] 27144710 7 Gtol ERHEI . 12 Fol4 AAlS] o147l e
Y2 FRAI O WaE ESIW] ol F7h5of wg]gek. vha v i 131

=l 2”1 Ak a8 S el A= BAE T A8k, =E T
AAA S A A7) el fAe] 2eEe Febdh ke, = 18] ofof] =3t
1%ﬂ22%ﬂﬁﬂaﬂ“ﬁﬂ§ﬂﬂ%ﬂ%ﬂz%%4ﬂ§4ﬂhﬂt
AL 18,10, w10 ©] A5 a1, H =74 3 9B A 33 FSy' ofl &= AR 10, w0 ©]
A}

& 112 5 shke] o A1 %91 POEG & WERW =i o] v}, 55 13 55 20 e 1
G A EA dare]EE B 110 A1 POEG ol 483k 459 < JAF =
23 FAk7 AL eh obele] 3 se} gt

35
[Table 5]

5 AL (AH) 2 27 AR S A (FH)
Ry Rk w Ry Ry W Wi
10 0 10
rl rl rl
2 rl 2
r3 r3 12
4 r3 4
5 5 5
16 r6 16
w7 r6 16 w7
r8 8 16 w7 r8 8
9 9 16 w7 r8 8
wl0 9 16 wl0 r8 r8 wl0 wl0
wll 9 16 wll r8 8 wll wl0
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[Table 6]

#H =4 A1 G AR (FH)

Rp Rr W Wx
First r8 r8 will wl0
10 r8 r0 wll wl0
rl r8 r0 will wl0
2 r8 r0 will wl0
r3 r8 r0 wll wl0
r4 r8 r0 will wl0
5 r8 r0 wll wl0
16 r8 r0 wll wl0
w7 r8 r0 will w7
r8 r8 r0 will w7
19 r8 r0 wll w7
wl0 r8 r0 wll w7
will r8 r0 will w7
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[Table 7]

_ . Bl = _ . _
HE Synthetic 75 HE Synthet ic B-AH A3}
[6]
rl rd _ rl re r3 w12
1 r3 wid ri-wi 7 wid rb rb w13
5 rl ra rl-wb 8 rl ra r3 | rl-wb, r2-wd
3 wi ‘ ri-wd wi rb w6 | r2—w6, r3-wid
rl w2 _ rl re rl-wd, rl-wh
3 r3 rd | ri-wz J r3 | wi | wb wi—wH
Wl re 3 rl ra ri-wd, ri-wb
1 r3 r4 | Wiz 10 w3 | wa | wH rZ—w3
rl rd 1 rl re w5
5 r3 r4 g 11 [ r3 | rd [ w5 row
whrb 4—ubH
7 | w | 16 ' r6 r7 e
rl ré rl re
6 r3 Wi ri-wd | 12 r3 | r4 | 15 rl-w7
ri w | wb rb L
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R A 72 a0 40 40 72 72 72
90 36 a5 a4.1 90 90 90
3 3 3 3 3 3 3
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78 78 78 78 78 78 78
w w w
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136 30 76 66.7 136 136 136
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