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JEiE B R R G Y AL RAS (reliability CIE
P, availability ] P, and serviceability nJ

Mg5 1) H &I F 204 H &S/ H Wik, 3
BRL7 JERIZE T H SR 75 1 30 ] TS R ML 4
TERGEHY A SEE,

e H A BT 40, B WAL 3 T AR A
K H SN AT EBRIUAIL R VR TR 22 H &5
Hro SCHRLO 3 70 M KB MERE 1T 5 (high per-
formance computing, HPC) H 3 A& B T — S {7 B84 2%
BRI AT RIE . 52 TAREA e ook
R KRBT AT R LA T 2R w4,
SCHRL10 JBFSE T 2 B g A B Ge it e Ak DA b 2Rk 2
PEFIEE B PF 22 8] R AR SR AT R AL T, 3¢
KL UL ] B S M) FH 3K T I D7 22 65 75 A0 il ML ASE 724 7 331
AR AR ) B AN 2s (8] b B9 RE SCE , SR 5 )
RAGEAFREAT BN IR A A AR I [] [] B, 3 1
PEAT R . SCHK [ 12 ] A A5 523 B 0 E A8
PR AR AR R RO RBOIRAE T 1947 DL AT R A%
.

SCHR[ 13 ] 48 55 T8 4 J7 3 Jo vk i i HPC
R G OR B R Y 5 e, TR BOR B2 1Y AR SR
BT RAEAZ I H B 07 ik, SCRk[4,13 R
TREGETT A RO M2 S AR 25 5 i 7 kA5 21k
RO AT IR BT o SCHR[2 ] R H] T 26T Apriori
HUEERP A e Sl B ok P /T R e R § PN N
R AL TN 7575 o SCHR 3 JH R HIFE T Apriori HY5E
EAZIR S, IR A Sh A D B B TR0
BIRUL EITEAE R B ] LIS 2] 70% L F i
HER 3, T A [T AAR I 50% , SCHR[ 14 ] 7E4 = A
M58 b SR F T S PR R OC 2R 10 O vk (B HC AR
T — B B 52 2% 5RO A2 U P A B B0 R R OC R
o i T2 AR R BRI R IR 2 B
A2 TT 4, AT 7 AR R 20 A X2 i 7Y 7
FARH T I, A T RS A R T
i BLGETH T AU EE N RAS H AR PR R L
FAE IR AT 2R BT S SRS R Y

Job FRRICH T HME RS b7 BB TR AN
B M2 TARRE 445 a8 8 | s ny B
M A5 R G0 R— T KRB B K
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Ui, SCHRL 17 4 A2 AR 57 8 (B 8y RN Y
T AT BAS A S5 5 3 DA KT e 1919 w50
SR T RBCERFIAT o SCHR O J o 3 % 4R 114 17 2K
RS A B R A A R R AR SR [ 18 ] 46
HIEBRSA T AH R 0 2R R AR AR & = A A R
o SCHRL9 48 R ZAE R i LB fThy Job 26
TIGTRTRES B R R A i K A o SCHIR[ 20 ] 4 H 4R
A T 5 R R N B 2 ) R R 2 A
FITLL, A SCHVRI AT Job H A P 4@ i Job 3247 I %
B HF4AE S RAS H AR EERE R U AT R B

2 3 F RAS H &A1 Job H H My £ 3
i

F2F RAS H & Job H ik Y 25 2% 00 37 72 4
B LR, ESEX R G H R AT WAL 3R A 8, SR
Jer I HR S A A1 AG AE IR TE Sk R ], ¢ S5 F
A7 R

RASH=ETR
KRS g

L 4

)
KANAESE R

LA SR
LRI
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RATR
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E 1 T RAS HEF Job HERKMFMIRE

2.1 REMETEN

IBM Blue Gene/P (#5{a3LH R51) & — 404"
J 3 80 MU M IKTIFE R BT AT b B R 48, Horp
T—AHLHE A WA E] 5B (midplane ) |, 83k A 45
T 512 A4 DU PowerPCA50 AbFRER 911519 14,
— AR SS SURTO AN R . A G R G A 1 4
WIS SR 21,



RS . — P2 T H LS5 70 H SR A R G R J5 vk

RAS H & : BlueGene/P Ay #% 0> Wa #0322 1l & 42
( core monitoring and control system , CMCS) 3¢ 5 i}
WS 50 170 75 s RS sl 2%, CMCS LA
H S B SRR B Sl s
FERATE T i Y DB2 s e b . RAS H b il
SRR IR 2 Bs

28298760 MMCS_0204 MMCS
HARDWARE_MONITOR CARD_NOT_CONTACTED
ERROR 2009-08-10-11.51.58.095765 R10-MO-L1
MMCS could not contact card at location: R10-MO0-L1

B2 RAS HEFHIZRMNHIF

TR RR A 2 AN ST RS T

RECID (Record 1D ) 5 J/& H & s {30 & 19 )7
o A A IE SR OC AR H A& T, 4
Shit,

MSG _ ID(Message ID) 3487 TIZF /i %
FH

COMPONENT £ 4% APPLICATION , KERNEL,
MC,MMCS, BAREMETAL, CARD, DIAGS, #4775 T W
DA AR 32 5 000 5% B SR 3 R 2 7 . B b,
APPLICATION $5i247 i 4F Ml ; KERNEL #5184 R 4¢
N #% ; MC ( Machine Control System ) F5 #1 2% ¥ il £
45 ; MMCS ( Midplane Monitoring and Control System )
F8 MR 5519 B i &R 58 ; BAREMETAL 45 5 Ik 55
FHICHYZIRE ; CARD 45 ) K 42 il % ; DIAGS ( Diagnos-
tic functions ) & 15815 SR 5515 A U I D RE

SUBCOMPOENT 3§ 4§ /r 1 A8 I A9 %5 14 35 14
COMPONENT ¢t S5 FIYL 4 25 14 i ELAR SR

ERRCODE ( Exrror Code) 48 /8 T 5 F {426 M
MSG _ 1D Xif i i) EAA i S 25 AUE B

SEVERITY 12 4% INFO ( Information ) , WARN-
ING,ERROR Fl FATAL, $iz & j™ 5 & Ji 356 344 K 48 7
HIFER . INFO GLf 4L T KRG 1F Y — L
BATIHE . WARNING 25 3 {43 75 — 2L nl [ 47
WA/ MR . ERROR 2545 — 2L o H H A
SN AR SLIB AT IR 1% FATAL RF 45 &
O FHECR G Tt 1 R R, BT LA, 2RI i
KRR BRI INNZ AR S TE AR R A

=

EVENT _ TIME (75 7 {44 % Az 1]
LOCATION B 7 iz 4 A HE AR 19 1
MESSAGE S84 7 i85 1 i — 4> o] i Gl 25
Job H &+ % H 52 f VRl 8 2% Cobalt™™ i
1. Job HARICHRMG] WK 3 frn. T mii i
P& 3 s A S B I AR O EA T A 4
Submission Time /&% Job $#&32 HHF[H]
Job _ID $JZ % Job HFF51%5
05/01/2008 00:00:43 8935
N.A. 1209614949.07

1209618043.1 1209621636.96
R10-R11 N.A. N.A.

B3 Job HEMEMIZRHHIF

Execution File 3{J&1% Job HYHATIEFS .

Queuing Time J2I{i% Job A ZE1F FAF [ BF 1] o

Starting Time /2% Job JFHAFHAT ARSI

End Time 3% Job 1247 58 S# o Wr i I [H] .

Location 38 /Z1% Job AU THTFTAE 45 55

User f8{ /2% Job B 7 4 -

Project /2% Job i TH#244 .

2.2 RAS BETAERMT IR

T RAS HER & & FFid % RECID 4§ 9
AL, B LA R S

Event; B 9 7G40 (RECID, MSG _ ID, COMPO-
NENT, SUBCOMPONENT, ERRCODE, SEVERITY,
EVENT _ TIME, LOCATION, MESSAGE ) %71, RAS
HER LLBEE— L8 n 4 Events (751, Hrb n
e N*

Event ID ;% T—> Event, {15 H % 1 9 Jo4H
BN (MSG 1D, SEVERITY ) 52 /4= (%) Events
HIAERAS [A], U)K 7 3% Event — >3 i Event ID, E-
vent ID 3£/~ T 1% Event 25

Log ID: %f T-—> Event, {1 B H % i 9 JG4H
() 3 A (MSG  ID,SEVERITY , Location ) 15 £ =4
i1 Events FY#RAN[A], WA T Event — > Y Log
ID, RAS HEFLIAEE—MLE m 4> Log ID )7
S|, Hm, ne N, m < n,

I AR S TE H A AL B Y BT DL E e
546 RAS H ST — Log ID J#31], Horpfg—A4>
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Log ID AR T — M HA4IKLE 9 JuZH {5 B Y Event,
J5h RAS HGAL & JE R H R SF, A s
PEERI T N il sk TIRZ K, RBP4 TR
RIUA . X R — MR G oR Dk i
Y HEREM, X T H&EEN, gt e
KRS %A Log ID AH R 89511 5 2% S 1
() (B R 5 T2 I T ) B /N T P 19 B, o _ filter,
W R A O S S F PRI I Log 1D J32 41 Hhofg
MR o

RAS H & v 5, A — A~ 1 2l #4  a) 7 1
(Hean—A/Nmk) k&) 73 Log ID ¢ 41, AnlE 4 fiow,
K 5 A I T v A — IS [E] 7 10 B9 AT Log 1D 20 %
—A~H & 5 %5 (Log Transaction, LT), | JF4H RAS
H G5 AL —> Log Transaction J¥31] . 5 2% R
&, BIRH— Log Transaction HLIY =5 E ] 24 &
Az S5 U 4, E 3 L7 A 3t T R B AT 4R J2 7R 1%
Log Transaction X [N i IR ] BE A & A2 Y

Time windows

Log transaction o U

oo

000000000...0
0000..000

000000... ...
0000 .. ... ...

00000...000
oo0O0O

00...000

Time
S

B4 FESE Q%S4 HER S Log Transaction 5

2.3 Job HETAE

H T Job HiRMH 45 HRiC A& i Job _
9 AL, T LA IR E X

Job: /1 9 Jt4H (Job ID, Submission Time , Execu-

D 4

tion File, Queuing Time, Starting Time, End Time, Lo-
cation , User, Project) £/, Job HEHF LI E n
A Jobs, Hitfin e N,

Job ID: Xf F= H & b I 47 B A7 M [F] Execution
File f) Jobs Mt F—AN3L[I#Y Job ID, M Job H &R
P& m A JobID, Hhm, ne N°,m < n,

Job AEFFIFA]  BE—A~ Job #REAE Job H & it
— 522 —

) 55 i NAFE—/NBE B s AT [R), AR 2 R
Job FFAERT(A], F] —J04H ( Starting Time, End Time ) 3%
TNo

it ke A H u?ﬁ&ﬁl@/l‘ﬁxﬁf‘ahﬁﬁ
Job H & H1EE—4 Job 43 FL— Job ID, Hrr g —
Job ID fAFE T — 1 HAA 4R 9 JTu4fF B W Jobo
BT Job HEMEHH LR TR L Job Mizf71E 4L,
Fr AT B ug . SR a, B —A> T8 sh Y I & 1
(Hetm—A/NeE) k%) 43 Job Hi&, WK S FoR, 4%
FEAE N [B] 7% A RE — INF[R] 77 F1 A Bir A Job TD 2H il —
A~ Job Transaction (JT) , W] J5i 45 Job H & H 16K —4>
Job Transaction J¥31], 7 B B2, W H— Job
AIAFTERT (] 25 8% 1 Z2 A ) 0, PRKRRZ Job 4] 43
F%F i[9 2~ Job Transaction H1,

Time windows

[ -y} A A A '
‘ﬁ——‘ e L‘J ‘_ ' “.e Tlme
K? HEAF T R) Job transaction 3
JT
A '
A : :
N B
A A A A
. A & 4 & '
A A A A A
A A A A A A
A A A A A A Time

BS FEEEASELEERSHR Job

Transaction %l

2.4 RYLEIRIHET

454 Job H ZEF RAS H 75 1y 2 &% i I 2% T
RAS H &R & A1 Job A 2 b i 20 VE Ml i
T AEIK . WX Fl Job fIFJK S F 3 — e sizk
P B BRGR Z2 U B, D004 At BB SR T i 2R 3%
FILU ] F00 2k 24
2.4.1 fEJRE A E

B B R AR K A Job AEJK, ——H]
WA= A I TR Ak 132 2R A% A & LR T Y BT AT Jobs 2
B BB, W Job AiFJKA 5% 07 2 5= 44 1 Hsf ]
) B R T RPN 3 10 Win _ valid , 2% 50 00 2 1%
AR FTLL, H AT SR W A A7 R) A T 2 AR



RS . — P2 T H LS5 70 H SR A R G R J5 vk

A 0 28 F S L N Y Jobs o — 7 THT, A RSN
i HSHCR RO/, 75 WA HEBR (1Y) Jobs i 2 2%
ANH] Job A B4 ER EL A R 53085 A AL 08 A st i) Ab
PRE bR AR oy — 0 T, AR i 28
AREIBIBOR I, 75 W) 2 35 R A A If S A SAR M B

H1 T Job fiEJE XTI (14 2 280 A2 S A A s ] ]
B AT AT AN i1 7 A, 33X HEL 5 A o — A B A s i)
FAROAZ AR i BEAE IR o X T — 2R3k
Fii, HREARIR G 1 POZ R A A & AR i I [a] 3 1)
B [r) 45 5 A T] R I ) — N R
ABFIE], G SR A T R AR IR B kA
52, MR R rp s/ NI — AR SR i e A Y AR IR
wWH X REA, KA H ST &— ki
BRER XS B —MEJR T H
2.4.2  =FPAEIRIHIR

— SO A TARE PEHAR T AR E AR T
FURRAFA L Z AR OCH . XSt E AT A i
BRI 2T G847 TR B Fs 17 2 A2 1k

TG, UL 19 ] E & 48 W ZE e KiE 1y il big
AT Job ZERY T AT 585 | 2 2 S FAF 10 K A, X HLA:
HPR R IAENAEIE . FE AT HE IR AT, & e A=
AERT ) A T 5 — R AR IR T A e Rl i
7 Job it ik, B 5512 2 RO A AN A ] — 75 Uk A
PR ot i8 s, XF T b AR F - F
B F, AMHAEIRE 1L Job 3 I8 IS 1 m
ARIRARA T, 0 AR T SRR B B
FHOCHE T E R IR h

P(J., F.

(I<sjsm,I<si<h) (1)
Hrr, P(F,) 25551 F, 7F Log Transaction 71
PRI, 46 T4 5 1% R B AF 1Y Log Transaction
HAECBR B Log Transaction 9 5440, P(J,) 5
AR J; 1 Job Transaction H7 H B R AT 2% 28 T4
EZ 3R AE ML B Job Transaction B9 -4 Bk LA Job
Transaction [} G4, P(JF,) 25T HaAE J;
AR F, WAEIR G 1 P H A S B R
L) Job Transaction FY 288, W3R lift > 1, M J; 5

F, IEAHDC I BUR SO -
J;y— F, (2)

HR,SCER17 1 & 248 AR s AN R 1R
Mr Y 25 28 I AN [R) 1) 2 3=, 33 BEUKE FLRR R A [W]
YEMVEH AAEIR . ZEFIWTARIEL A4 A 5 2R3 3 14
FIFHOCHERT, 58k P(F 1 J) = P(J;, F.)/P(J)
NTEAE B EO. 6 A J, HEBRFE LIV &
B XF h AREEA L F, - F L R
4 F, AR IR E 11PN 2 Job a1 3 H AR B HERR B4 n A
FlIRAEN T, L, AREELHS 1T,
J b SR F AR T R RR
(s d)  F) = ool
n . ‘ P(J, -], )P(F))
1<y, -, j<n 1<r<snHj #-- #j)
(3)
Hrp, P(J, 00 0) ROEELASG 1, ) 1 T
Job Transaction H1 B AR, 45 F [R] B4 15 X 2L 1
#AENL 1 Job Transaction /1444 LA Job Transaction
EAE PO, FD) FETEAG 1T,
SV SRR FLOAEIR S 1P R B K
05 LA Job Transaction fY N4, WS it > 1, M|
(], e nd | 5 F, TEAE TR
(]l | —F, (4)
FiAh, SCHR[ 20 ] © 2845 AR L 1 28 i B 4
KT 22 i R 4 2 A X HURE L RR A
REAEIE . BT[] AR LA 351E N, 55T
Jiif Job Transaction M AAEL AN - (E . XT T
hARBFAE L, F b R AR FR
HAFJRHE T N L4 Job Transaction { JT,,---,JT,| , %t
— A JT, PRI N, 5 N,y 22BN, K
% Job Transaction B &3, M R, F/no 45 Ry, 6
JisS

Ny, = Ny
N,
(I1=sk<sl,0<0 r<l1) (5)
WRESRAE JT, R AARKRTE JT,, hRA R4
G0, Hb o r SRR AR EIE.
W 20 (5) % 4 B9 % Job Transaction 3£ 7k A
JT ARy ATy T e WLIT AR T I S
RACFAE F, A R T 3R
lifty (JT ARy 4y oo L F) =
— 523 —

R]Tk =

>0 1
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PUT ARy ATy Jb L, FD)
PT ARy, AT s I EPCF))
(1 <s <Ny) (6)
POJT ARy, ) & JT AR, 1Ty,
J VL ZERRA Job Transaction A HY B A 2R | 25 Fi%
Job Transaction A% Ll Job Transaction f) 5L~
o PUTARy,,, 1], J ML F) T JTHR,,
W o IR SRR AR F pOAEIR ST T
A VIR B L Job Transaction ff BN, W5 lift
S LT, Ry oo ) |5 FL TR B
RO -
JT ARy ATy L — F, (7)
2.5 EFRIAEICRI AL E R
TEAUIUAKHE RAS HARHES TSRl i T4E
Hh R AR TN SRV A T [y B 5 AN W 3 Bt AR G
SRR RAS H A, MR 25 06 oML T e 4 =+
RS Bl LLE AR B 25 R P 45 5 M Ar] iy 75 %
ST TR BB MR IB A5 4T AR B R A B 2R AUAE
IE B AR R ASOI A A A MU 2 L, T T 7R 2R 2L
T JEAT VR BC AT IR, T A — D Tog ID 7R
AT S A QORI Y 9 Ju L5 B, Fr L B
ST RERSHIUE B R A AR A 2R 1Y
S50 DRS00 2 A T
XFFRAEAAEIR , HEAE R R g b 5 R 5K
UM PEIC Y 5 AR 2435 s 2 5 A7 iy AR
B R EAG L lift, x P(F,) BIBEREA:
XFPAFEE A AEIR, HEERE FisiT 5%
ZOUL U DS T6E B9 1 21 45, WU 2R A% LA AR B lift, x
P(F,) BIMEHR A,
XA SR AE IR, R AR Lzt a Rl
A2 IR T) NS BORIZE Y 4 728 A 15 2 A5OR U DR TR, D) 2k
BUAEAGE lifty x P(F,) BIMERAEA: .

AT 534 i BT — &R 3 A G 09 7 T 240 K1Y
Intrepid 224519 RAS H 3 Job HEFHAT 04, I
HAS B 8 2 RO ) 54T 2R S5CHUI - Intrepid J2& 36
B 57 [ 5% S 56 25 (1 — > i 40 )~ Blue Gene/P #L4H

— 524 —

AN RS, R E IR 5. HEH T
40960 A THETY AL, BRI [ 3 B T IAH) 556 14
WEF BRI 1A TP HEREARE
Bo PIASHEIIHT 2/3 HARAMIBCR IR, 5 1/3
PSRBT

F£1 RAS HE# Job BE

ISEA RAS Log Job Log

F/N 1.1GB 125M
TSR 2083965 68936

KE 240 240
i A= 1] 2009-1-5 2009-1-5
L5 H 2009-8-31 2009-8-31

3.1 BEmAEMIIIE

et s RAS H b B A AHIR (MSG _ 1D,
SEVERITY , Location ) i) 2 {}ic s 8 3 [f] — 1~ Log
ID, X il Job H # Hf H A #H[F] Execution File [J1F
AP IR [/ — Job ID, kb3 j5 15 3] 72187 4~ Log ID
19664 4~ Job 1D,

XFH EUG RAS H &G AU Log 1D J¥ 41347 25
H A, T A 10 SR AR [ ) B /N B, DU I B3 kA4~
BEEICS, FER A& EE AR a5
A3, X HLE (A R 30 Fb4op, L H 515 5 1746568 4~
sk,

H T 93% DL MR TE 5 A/INF P9 58 1L
T LA HE S ] B C1EL S /B, ] Log Transaction
F1 Job Transaction [ A~%(3¥ K 1152, H . Job
Transaction B 547 8 1N BIAE L #1{E N, A 131,
DAL SEs 2 a3 2 R .

&2 RAS HEF Job HE

IS RAS Log Job Log
Log ID/Job ID ~%% 72187 9664
Event ID M4 222 _—
failure Log ID 4~%% 7259 —_—
JEIRTC R EL 2083965 68936
FHEFICRDEL 1746568 —
LT/JT 4% 1152 1152
N,y — 131




RS . — P2 T H LS5 70 H SR A R G R J5 vk

3.2 A AN AN Sk BT

TEBET RS IR Y AL B2 B 2 R T 7 325 v
SR FHERS R A0 A (1] 2 PS8 AR A E A B0 A RCR
WER 3 precision 2 T TE A 19 2% 2802 A1 A 5085k LA i
I HE B R B A SR

TP
TP + FP (®)

131138 recall 52 50 1E 4 1) 2R R = A4 B8R LA 2R 25
AL

precision =

TP
TP + FN (9)

Horbr, TP 2 F5000 A 1) 8 A 8, FP &l
RAHARSEBRAR A 0 A B, FN 22 S
WARSERR R A T IR B EL

TERfEIEIR B B, S TR B B 211 Job fEJK
AN M) R 35 T 18 B 2501, I - PR BB 5 )
W RN, B TERS LRBCRAEEZ L
JE R Ao v ) B B ) — 31 ) R AR L AR, T
JARSREAR . B, ix A SR 63 10 28k Win
valid 4y BB 24h (1d) 48h (2d) .72h (3d) .96h
(4d) F1 120 (5d) I T HLHE . 7 3 PR b 28 & AR
JRIT, R 1 LA B0 Doy B A7 B ] AR oMl 58 9K 184
X RZCAF R RE 0, R REH o r 0.5 T
BlueGene/P Z 45 77 ri ALAR A8 K, B 86 5 240 i 4 7
RAS HEFUAUH I T — P, A 12 DL 2 2R 3Tk
JEFT AR T S, T E A TAE Y dhig il B g
FHIF] event ID fRRZLSHAF BA MBI L AT R P
DL, X B Sl A A ] event 1D B 26 RCER A0
—HCRILR] T 85 H) R EK e A E—
AR AR A 0 R SR IR A 2 b i R
AR IR AT ] B2 5 5w

Bl 6 AT FH T 5307 5 A AN R Rl
O ERAH 3 FAsUE IR (TS5 1 o) FlfE
FERIH 3 AR ALAE IR (G 5% 2 o) #EA TR 8
W AERfR SR ATH R, e, FE L AR v, 3
Fh R AAE IR T 8 M Aff 238357 3k 8 LU 4% g, (E A [l o338
WA o b ARAE 58 R AR IR (Y R ZEAH X A
e, RAEAAEIE S 198 AR e i . AR, 7R 1% 5%
1A & 2 PIAME S0 F , 48 /A R0 o F1 A R0
TERR RS2 AN K, {H R 2t 250820 2R RAAE JE 9 4l i

recall =

PEMIFEAR A 15, Horb, B2 TR RAR L4 S 1R IR Y
PRI [RGB 2 o 381, il ad X A [ A 8%
PN BT R AERR A AN A (1] AT L, aT RLUK B B
HkE] 72h J5 , A A E 4 & T I 8 1 2248 . a2k
X RS T IR 250 1 R L e L I 4150 72h (3d)
(R 5 TN 77 A7 B8 ] P DR R g S T f 23 A1 4 (]
o WG, 5 EAEAINAE L , 8] 56 il AR
AT RAR A R B R B B . e A
M FERAEIRTS B4 1] R 4 i e 22, [ P A

1.00 -

0.90 | —

080 _ fnmm I

0.70 - ﬂ M

0.60 |

0.50 | | ‘ ‘I I‘ ‘ k |

0.40 - N‘ 1 |||

0.30 | | \ |

0.20 |

0.10 - | | ( H | ‘ w i (

0 ‘ -l .
KAENVAEIK YENVAR A 1EJK FENLSRERAE IR

0O 24h(fER1) 0O 48h(FERD @ 720(ERD) @ 9%6h(ERD
120h(f& 1) 24n(1552) 48h(f§F2) W 72h(1EFR2)
= 96h(TH52) % 120h(fEE2)

Eo6 AmHMER(BERIMER2) SHEXRMUEOF 3
FRAEJE T B R LT A A 2

1.00
0.90 -
0.80
0.70 -
0.60 -
0.50 -
0.40 -
0.30 -

it 1] 101

RAENAE IR eV A 1EJK e RAEIK
[ 24h(lE3%1) O 48h(151) I 72h(1ER1L) B 96h(TE 1)
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A log co-analysis based failure prediction method for

large-scale cluster systems
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Abstract

The failure prediction for large-scale cluster supercomputer was studied. Aiming at the prolem that the existing

prediction method only analyzing the single system log needs complex data mining techniques while its prediction re-

call rate is generally lower, this study presented an effective failure prediction method based on co-analysis of sys-

tem logs and job logs that records the running workload information. The principle of the method is below: Firstly,

the fine-grained two-dimensional event sequence and job sequence are produced through preprocessing and filtering

of the two raw logs; Secondly, three failure symptoms are extracted from job logs before the occurrence of failure

events; Finally, failure predictions are carried out by using these symptoms. The results of the experiments on real

logs of the BlueGene/P system show that the proposed method can predict failures with a higher precision and a

higher recall rate.

Key words: large-scale cluster system, system log, job log, log analysis, failure prediction
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