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Research on Fault Location of Information System
based on CMDB and Rule Inference
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P, [ EY & PO 2 (Configuration management database, CMDB) 45 & # B 4% 43 #7 1% (Fault tree a-
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Abstract:[Objective]lHelping the system administrator to locate the source of system failure
from complex system architecture, we can improve the reliability of information system in
power grid corporation. [Methods]The configuration management database (CMDB) is com-
bined with the fault tree analysis method to analyze the fault rules,and then the relationship
between the faulty devices is determined by the CMDB. Finally the fault location is achieved
and the instance is verified by monitoring warnings and fault analysis. [Results]This method
can effectively sort out the relationship between the functional components and fault repre-
sentation of the information system. We apply it in the core information system of Power
Grid Corp. [Conclusion]The fault location can be done in a short time, which can effectively
improve the system’s availability and operating efficiency.

Key words: CMDB, configuration management, configuration model,fault rule,fault location

0 5|5

[(ARBEXIE LRGSR M 5@ IR & D
PRI 55 4% B AU 55 5 A7 TR P 5 B L T4
8 A5 BT R A 20 B LAAE BEAE B B AL
— AL R G, IR R BAE B R G Al
A A Lo A0 Sy v TR A 77 228 A BRI T fur
PR B, — ELUAE B B AR 40 Hh BB L AR T B 22 3

i B #3:2016-12-20
EEB A 8 W (1984 —), B ML BFoe 4k, TR, 2N
HIEHRRBYEE M, E-mail: zeng_mf. xt@gx. csg. cn,

M P, P00 4% T AZ 0 M 55 1) 1E T R o 0E T 3 i B ™
At 252 m . R, X S R B AR B RSN T ARIE
AIREPEFERE  AEAE A G AR N ARG A, X L4k
P 2515 B 2R 8 10l B a8 A R AR K R ME . ]
5 B 2 G048 00N B TR I 2 e v 4 2R G R 0 AR
A, Ak — 2 v R D A B S R ] 1 b B
FiF. (AT ANERRBERYH Y. BN A XHE B RSk
W A 1Y AH O B oY 32 02 Ak T G B A AR R
(Configuration management database, CMDB) Fl#
FE2 4 43 AT 3 (Fault tree analysis, FTA) P R 38 3
B FF RSB, AR AR ST A R I 4 i 4R
T —F T CMDB Bk 55 ] RS 7. 1%



o4

PR R 2017 E 2 A 33 4 1 )

Ji 343 R CMDB A & (0 58 #5580, o 107 ] E Ak
ZRAE FE AR 55 IR 55 14 52 ol e 554 562 0k, ] DL 45
TR R GV B E L L, A A AR R B
SEDHIN il i CMDB it B3¢ R AT 1 R A
Tl B S ] F A 220 A g R OQ I OC & L AT X =R A
HEAT R RE 2 )2 40 T L ST ORI LU B U AR S R R
F AT B TR E SR 15 S5 AR [ R, [ R 3
Ih 5 1 A Sl R E X TT R BE ol 45 19 2 531
IS AT I A Xl 55 Bodls 2L T8 Il 55 %50 e
T, MR EE Ml 55 F1 B A7 BG4S L A gl B WYY
SRR O 2R PR M 55 B 15 A5 W B AR U . 2%
57T AR SR A A3 BT A i — A B R R G AT
FERGMEIZ W IR TR KRR AR
TR AR B S BT v . SR ABLI A P R ST R T
SERTI MR AR . XSRS i WE g )R A E A ) 4%
Hh A P R DG 23 A 1 O i s AR | 2 P 4k
IARIE S, [AFHRVINRIH T CMDB £ 4 f1
FTA 7 Hrif AR5 8 3, IS B R 588 fe i e e
ALAE SIS BE BR AR IR AE 28, 0 250 BT B L 9
A LG8 RGN T B B R AR B LA R A KA A 58 3
R RS2, [ B, 3 2l 85 ok S A HOR T
BT BR T 8 R AR S IE BE 58 35 HABL DR . O R 48
ey Rt al . 715 B R Gerh, & Fl B 14 47
s VL SE Ol 5575 oK O B B E AT 2 B A& Bkl
HE BN X R EWGE — AR R, Y
WO A T s TO TR W A AT DR AR R A K 5 e S
Fil . Jz 2 N\ 01 B8 22 90 5008 — HE A 2R 48 CORE il
B, HKHE CMDB, ¥ iz 4 N Gt i i R HE A 28 56 i 22
A B ), 45 & CMDB H L # 51 (Configuration
item, CD 1456 22 B0 . AT LA 4R o 50 I = 124 2 67 19 1
B 1 DI T ) AR 5 e i DR R DAl 5 e S ] 52
A 2R G0 0 S5 1 S B R O I 0 A S5 T RE L A AL
MBS M R G WA Hr R . TR R B X
$ 18] 0 A SR 42— Fh 5T CMDB 1 A0 000 4 34 11
R E LR, FE 2R R AT CMDB f7fif iy CT Z [A]
OCHESC A A CT AL, 2 CT A B 5 G KR
P E I A I N 36 S W AR 0 A 12 (R T AD 847 L0
HEFH 30 [Ty CT R B S5 o DTG 4R HH g B AR R

1 E-F CMDB Ky # | # IR B #y 32

WE 1 TR, R 2 7 R 3 Rl 2 CMDB, M
CMDB #] LIf33] CI & &R M . CI J& H 4 CI-Ik 55 £
A, CI G R M S R G 4 B2 HE AT 8087, A~
FERERITN —BEERE CIR, @ LRE

55 6 CL oG R 5 BB 18 SRR B — — X 1, 5 B
FRG0 CUMIY CT & 28 8 4 by e I AR 178 5 s 0 00 B ]
AR FTA R

FTA BEER LLAE B R G0 CL oM A rp (8735 5
REBRGEHSHAMHH CL, AEnt 7455 CLIYs
PR TR CI B RS E S FTA 3L
SAFF], BFFA R CLAYE 1R A B SE PR R AR 3 1Y
W B af e . R ENS L Do 455 CT s 11k
A CLEPEERN ) N Al it FTA
EAT B BB, T DU S s i AT B CL iz 17k
L HME B RGN ABGR B TR A, SRR
YL AN IE F A 4103 0T LA i as TR A TR Ok,
S PR R A7 S L FRORS BE Tk E) CT 4,

CI-JIR 55 55 78 U] J2 P 1 00 e 5% i 43 A . 58 B
B 2 6 )i A B A CT O 7 A9 A 45 3k 2 52 5105 Wl 114
MR 55 . A2 52 m i A 55 3 1R A 4 A o 2 0 1Y) 5 T
ENGE

LREH R BB R
Expert > W\UE
experience Relation-
fault rules
CMDB | CERER J o oFra
CI network
y
ClLJm Pk AL HC I R Aok
" Cr o Inference > Fault
properties machine location
CI-JIR 55 1 Y W3 5% W 43 A7
™ Cl-service [ Influence
model analysis

Bl fFE R E (o B HE A

Fig.1 Framework of fault location system
2 EF CMDB Hy# M # 32 sC 3

2.1 R&EEWM

W 2 FroR A5 B R G 2 AL R 500 R 548
F4 53 0 B4 R 4R 5 30 e L 8Os A R L N T fig L g
24 Z.

Bl R A 15 3 I = 7 57 A CMDB B SR 4R
FBRIEAL TAE , & R E PR UEAT A F )2 . B A
W AFBE LA T CMDB B 1T Ik 454 B R 48,
{HH CMDB 80 & 7B 1 BB b iy 25 5 i
DEYER 5y, R CERAE B T P B s #A o8
B, HICRERR TIACA RZRE T RER BN, &
A& —A> Agent ¥t , 1% Agent ¥ BE 7] SR 82 R 52 2 1)
s AT AT AR SC A S AR AT SRR B B Ab
PRAE R RN BRI ML HOR S . SRR BN EAE 4
BB A EE . R ASEEEH T AR L S CMDB



05 2 R T CMDB 1 HL 00 4 3 1 i i o A 00
R LR 58 A 45 R (s ALPA Ty PRl 25 51 B B B A EE
o R . BE R R
Application Fault location Influence | Job execution Fault handle
interface result analysis result result result
‘ [}
v [OFTA | EmEmONE | o = :
B cvpBE®E | | g e REBUEIE | | feladTem | WAL
e CMDB o . - Data rules Job execution AL 4 2
Application |ilnterence Faultrules management management Faulthandle
funtion management i machine management ° g management
. i . 8 f - ?
3 v v
HIE A L* h yJTVmFM I ! 4540 I
g &»MDBJ%(@&} SN R R4 FE Lk P47 HL MR AL ER
Data | J R KR LI P ol i e S
del | CMDB database(Con- Relationship- WhAe Job execution X
mOdel | ained the classifica- 5 Data rules DB Fault handle DB
‘ : fault DB DB ‘
t1 on,propemes and 4|7 | E l
relations)
ORI l ! I I — .l
poyeian CMDB ¥ # 7 e 4k | | s Basmiiel |
DY s Standardize of CMDB Standardize of static Slanda!’dlzc of
. I data dynamic data |
and standardize A . i 'y |
I | \
Hofth R 45 # 7 4% 0 (B CMDB(E BR4) 1 Agent 3 1
Data interface(Existing CMDB = =— —_— - (BdE %4 . Bl HdT) —
; information collection) V_Agent(data collection,job execution)
< %4 Data stream — <« — #4i% Control stream =

B2 5 S RGO E i RS

Fig. 2
J L B CT M F AR S 808 1 5 2 48 B0 J2 b 2 o 75
FERECHE L B CL s RS E .

BOPEAR )2 A0 & CMDB JE | 96 2 - B B0 0 3
BHE R A LU FE AL AT RN 2 A Bl A B
F . CMDB PR 2% )2 B9 A% O o A 45 45 80 v 1) 43
K BPEROCRBG . EO B R AR R R A B 8L
P i 5 CMDB 45 31 ) 56 $12 6 B0 s 5 A 1 42
F, DU N T A& IE AT BE 52 WA e R 22 67 14 1] 850 45 40
WAL, CT 56 2 M % BRAE S 2R G 4 3 30 59 19 75 SR WA
CMDB J b S8, il B A R AR F R R . SC & -
A I 0 ) ) i R S A AR — K, SR 45 2 C
KRR IF-THEN &8R4 D6, X4
ViR GR R B B A% O o 38 kR R D0 A B ) g
TSR B R KI5 R B SR AR Y
J7 ORI 2 A5 B . R SR AR BT BE AR 48 X A
TEAE R 5 B4 ) BOUE 422 TR Agent S A9 £ 85 R 48
TAE . AR b SR AT R DU J2E il s 5 2 Ak BRI D0 26 0] 77
fitt 1% 0 2 e i i A AR

;PP RRJE B T %5 N A £ A B D) e A, iR A
—A~ FTA HEBILAY DI RE . 1% D fig 2 i B A7 19 4%
DIIRE KL KL% M CMDB 254, H sh 17
W AR o3 AT 5 S IR S A

7 ] 5 30 2 I A 45 2R R R L B B
AT RN AEML S5 R R CBRE F SR B R OR 4 AR

System architecture of fault location system

AYIRE, TR N RED B ATEE R .
2.2 RGINEE

R G A A AR G A W A B
e 43 A7 AL AT BB Bk R Agent Sig 4
e, Hod, Agent S AR ST L 22 AE HARE B &
A OC IR S5 A b R AE R E R H AR B &
G5 AT AE R 0 A A R 25 A T RE Y S5 B Y SE
W0 B 7 VL B ) A BT SR AR R G D T RE S B R S
AN DIREFIA G RERM O AN 4, XA
HEL.

Pl i AT Al F Agent i e H AR5 B R 4 Lk
PATARUESE L BB . B E B R G A AR fEAE
b BN Bl A5 1k R e IR A X PR AR
AR BB, 06 A BRAE 8 T B SR AT
R i N AT 0 45 1 B 4 7 7 st e k22 48 19 7T i
HEMISE W RGEME1T . MR PAT D RE R 2 B A (e
PSRl (AR (R uN i N b R v X (4
AT RLIN 2 v, O35 2 A AT I R A s 5% 1. 24
N7 R ERESLY 8oy alll I R L o W E i R DR 4 N
it Agent Ui E HAR IS5 &% AT, I A SR HE A
Frat S, S BAE b 48 5 5 A8 ST 2 1 1 B AL ek b
RAEMAPATE N ECE 25 55 B R4
K-,

HRE A Sk Z DR T A g/ B s ik 2 —



56

PRI 2017 E 2 A 33 1

e iy B, B R SEBURIME L SR AT DI REZE L. Bk
B X — L T Bl e 9 2 ) 5 Ak BS54
T 458 22 18] A VAR 384 0 8000 28 o s M) A AR L 0
FR )R E 1 B IS | [ R A0 SRR T 0 AR A A
Ao KL IS L AR Sl Ak BRI L AR R
TEE X B8 AR (9 PR AT 26 1 AT LU 9 5 37 45 SR Ik
Bl de Je A I A AR AT A 2% 12 7 0 A A B e o
Agent ¥ /€ H AR R 55 #5 L 0AT AR L OF R SR AT 25
R ZINBETEBL T R o Bk Y 3 Ak B R LR R

snc_topological_graph
id: INTEGER

a_hostid: INTEGER
a_res_type: varchar(255)
Z_hostid: INTEGER
z_res_type: varchar(255
a_port: INTEGER

z_port: INTEGER

FEIRIESEXRR
Host-Topological table

BEEB BT
Topological-Host type table
snc_hosts_link
& id: INTEGER
a_type: CHARACT
z_type: CHARACT

CEY L TEED

Host-Type table

HERSWEME.

Host relationship table
snc_hosts_related
7 Id: INTEGER
hostid: INTEGER.
related_hostid: INTEGER

id: INTEGER =l 4
name: CHARACT. . | TXBe—TemElate table
res_type: CHARALC
sub_res_type: CHA

snc_hosts_affiliation
id: INTEGER

res_type: CHARACTER ..
sub_res_type:

& 5 2R G0 R A R ) AL O AT LGE o A AR S B
TP 2 B R B =
2.3 CMDB EHtzE

Fg & CMDB J i i % 1T {5 8 RS i AThi 2
WY 5 e o 7 1Y) 3% 5 AT 6L B R 42 L S R AR TR
) CI A5 B R AT BB AR C1 &2 24 B, LU bt 5 0 r
WekE R B AR, AR TT {5 B R G0 5008 7 55 50 2
CMDB #5, i El 3 fE 4 iR .

BERXRRED
Host-Port table

snc_hosts_port
@ id: INTEGER
port: CHARACTER...
hostid: INTEGER
... CHARACTER

snc_type_template

¥ id: INTEGER
typeid: INTEGER
temtenpid: INTEGER
... CHARACTER VAR

RO R R L

Type-Group table

7
groups
5 groupid: INTEGER

name: CHARACT .

3 CMDB JE F ZHi A%
Fig. 3 Primary model of CMDB

CHARACTE | jtems hostid: 11

LTI - cecoc  (EEEIEER
I hestid: NTEGER | Host supervisor 1 itemid: INTEG
hast R c

LRMEMEELR .
Supervisor-trigger relationship

IF functionid: INTEG
itemid: I

triggerid: INTEGER

HEMEF=HRER

snc_fault_alarm
@ id: INTEGER

RS S MEE
Trigger configuration %&%ﬂﬁf =

Fault location by rule analysi

oger [ cons
' triggerid: INTEGER § actionid: INTEGER

HeHiTaE
Job execution action

Event generatgd by triggers

events

BEEEETHEAN
4347 Rule analysis after events

4 CMDB JF ER A
Fig. 4 E-R diagram of CMDB
AR T A BRSO H R B AR F R R

ALV A 4 R OGP S T LU R DU e )
A P I R AR 53 7 3 A 3 34 e I O A7 4 L

2.4 EIEHIMSIM
e PR 3 B0 1 R R 2 R R AL
TH KLU HES 3 RIhRESI I, Horh 2



W 9% % . 5T CMDB A4 B0 0] i B A4 50 % 22 67 3 AR

57

AR A3 2 - IO ) A A T 22 i R AR
ORMME BT 45— A b 3, 5 AL JE 15 B
%N = S S S W i e IS SO
oo B NS R R AR AR S s AR R B B R AT
FF RO HE A AT . R R LS (D AR R A 4R
K 1 [v] — 15 U5 1 A (] 50 A 3R 1 5 2 4 A R
(MR FAFHE WA A F — & B RN E R, —1
VLIS, 5 — DU O E s (D IR . 48
K F R — 5 R N ] R 2 A5 B (D
WA R FHMF 150k AR HA N E X R M5
R TR R SOR R B 2 AE B

A R AL B (1) X AR 6] Z5 L DA 0 00 R &
AR A — A B AE R B R — SR F B
(2) X FAH B B 3 B A 5 B SRR SR . A ol
FH R 9 5 R 8 B O A T8 R Y I 58 4 ot
T H L AN 7 A R 5 (30 6 T [ R L g A R
TR0 A 5 S L rp— SR MR R ) 5 Bk ok,
A I A L IR e A T R S A
B (DX TR R F 1 R CMDB H CT 6 &
IR R A4 388 3 A 56 R0 A s SO B Bk o e L
R 1 5 2 5™ A — S AR R M R TR R e
AIHRFR G R F A SO R HIE B H7 A — &R

AMNER | EgREiET

20
=18

T8 e A

L U] 4 B S BRI FH R v o 00 5 |
P AL 0 R R A T LA S R U 5 X 4 TAE N AE
X FNF I AL X 5 5 (2) W4 X G2 4 2 B >R 4 1ok
J5 283 A BRI A BRI 51 TAE A 5 (3D W TR P
S RN=R ST NEEyi Bl P SR A W e S g E |
K TAE I AE I W 45 45 2 X 42 5L ) 25 & CMIDB
CLA5 B+ 5 N AF v m 48 80 0 )22 30F 47 DG e, 78 1
T v U FH R L 2 1 4 320 47 50 e v 0 D) i 343 g
CI A% BRI 2548 B T AR I AE v 2o ad 1 38 43 BT 1Y) 15 48 5
WAL I S AN R 00 2 47 DG i e 22 i S e e 1 L A A
B U L R A S R

3 EBISEIE

W 1 R AT T SN FH T 5 H A B — A O
A ITHERB RS Z ARG YA R ek
ot BAR LA F . (1 B 3% 10 % 85 it
5 (2)CPU FEHLH I %K K (3) MEM E AL % i %
K 5 C4) B0 PR A7 76 R Sk S R A 5 (5) B30I T 2% 25 )
iR 100% . 1 F 1R B0 00 B0 s B AN —
SRHUARGIBATHE T ZAS, N UL 26 A H R
AR A SR RGBT 1875 (K 5).

BEER chialft YRR
pEEsxD B e
SR weblogic_server_template0 v | FIEEARVFRR
IR MRk 1BHE
(/BRIOFEHEREIFECPUEEREREMEMEN EFRENECTEABSESHENEE. O
3 E3
ANREET | = L&
RS-
[ /BRIORREMERS
[ cPuEmER Rk
0 MEMEN R ER
O SeBRETr e A B E M
D) #eEF£=aEAE100%
s

0]
i

AR =)

L4077 HE#F 23 R 15 B R GE IR E (o R 5 4 > D RE A4 2H LA o3
Red box means 4 components of fault location system
Pl 5 e R U T

Fig.5 Interface of fault rules



58

PRI 2017 E 2 A 33 1

Bl A R G0 E SRR SE BT, SRR b BT A R Y
ET A & 7 AR RE (6 RN T

CMDB 7£ it it 8 v 42 gt 2 HL v o) 4455 5 B A
W T 2 18] B 56 2R Ll i B ML AE R A A T A R
SR A B Ko 7 A R R L DA T A TR R B L S B B

KW, CMDB 255 & ¢ JLUI i 2264 [ 312 W2 B fE
TR LA R i BB A 4515 B AR G 4% D AR 1 Ak
W AR 22 (W) B 5 2R, S5 BB S i I 7 1 8 B, A7 A%
B T IE 4N BLUE AL IT & G 0] i 2805 5 4k 3
7 2250 ) 8 1

web 2016-03-04 16:25:05 0D OH OM
web 2016-03-04 16:19:51 0D OH OM
web 2016-03-04 16:19:51 0D OH OM
web 2016-03-04 16:19:51 0D OH OM 1
web 2016-03-04 16:19:51 0D OH OM
&6 5 S
Fig. 6 Interface of warnings
A R
HEEEn, =5 ISR WAk =5 Bkt FAR
R R ElE: £
WEER HENSER  HENKEN WEiEE R BEEERE WARTS BT B
W= REsS L] (CPUEFIEEB5% &S 2015-12-22 16:35:42  REBIA FiEh i
W= BEs I (CPU{EFIER85%2* 2015-12-23 03:50:50  REEIA FiEk
SOEE. HIBE T R ERERAT50%RFER 2015-12-08 17:14:51  REEIA FiER
I FoE.  whiEfE web VERIOSEFEEIIFEC,.. 1, /ERIOREHTEIE 2016-03-04 16:25:28 FBBA  FEH
vy
B 7 Wk A

Fig. 7

4 Z5ig

BN OISR B (=0 SN 01 8 =Sk A5 WP Rie 2

il 1L A S B, 72 VR A F 5 A ER B0 B (CML-

DB) Y LRl 1 25 4 0 00 $f B o 7 50 B 52 07 o S B

B (k5 CMDB BBk, i iF CMDB #f &2 ) Fs 1%

F Z 180 14 G R B o DT 3 ek s 5 2 2 5 W I

T 43 A 5 57 30 e e AR VR L O SR T I, X R

BelR T SE LM 2 A A, 38 ST BT AR AT R R

F 2 Wk & T RE . AR & T {5 B8 4 KO 38 aT L

WA RN LA B RS A, A

F Agent i it 30 IR AR 3, HUEE AR IF A R AR I 0 0

A, RGN DBE R Uit — 9 R, Bl B & 4=

BB E R O A BT AR, AT BT AR T R Ak B

B %

1] SRR 05 X054 B 1T 45438 48 45 3o M-
DB T R 5 #9515 9 BLLT ], kB 3+ 50 BLI T 2015,
24(8) :30-33.

FANJ J,LIU Y, LIU L, et al. CMDB subsystem in

railway IT integrated operation and maintenance man-

Interface of faults

agement system [ ] ]. Railway Computer Application,
2015,24(8) :30-33.

XUAL. 3T CMDB 1 P& & Gl 55 ol JI Pk W 45 °F & 1
Wit 5900 B TR R 55 1k, 2012, 25
(10) :29-32.

LIU Q. Design and implementation of a platform based

(2]

on CMDB for service availability monitoring of net-
work management systems[ J]. Telecom Engineering
Technics and Standardization,2012,25(10) :29-32.
B BT CMDB Bk 55 1 PR EAG LT ). ot S HLE
18.,2012(6):133-135.

HUANG B. Business usability evaluation base on CM-
DB[J]. Microcomputer Information,2012(6) :133-135.
BERHBE R, I T CMDB B4R 17 i B 45 248 1k 5
BT IR AR B .201006) - 70.

XU D J,ZHENG X T. The improve and apply of bank
failure management based on CMDB[ ] ]. Heilongjiang

(3]

(4]

Science and Technology Information,2010(6) . 70.
HEWIPH, BB, B R, 3T CMDB #9 ITIL dke 5 32 45 0F
FELT ] MLB T 5 6l & . 2011(9) : 266-268.

DONG C C,CHEN K, GE X. Study for ITIL decision
support based on CMDB [ J]. Machinery Design &
Manufacture,2011(9) :266-268.

(5]

(T #% 64 W Continue on page 64)



64

PR R 2017 E 2 A 33 4 1 )

[15]

[16]

[17]

University,2010.

T, k. BT osg KL FREMBRG D TSE
) 47 FCLT ], oL 20 2 £ 15 45 ZE 7, 2016 (5) : 84-85.
WANG T M, YANG L. Simulation of snow in ocean
scene based on OSG particle system [ ]J]. Computer
Programming Skills and Maintenance, 2016 (5) : 84 -
85.

Rili 4% DR B . AR ARGZ ) el WA O BT & it 5 s
BOIT. THEE ML B . 2012,29(8) - 277-281.

LU H M,CHEN W. Design and realization of visuali-
zing simulation platform for ship motion[J]. Comput-
er Simulation,2012,29(8) :277-281.

FEIE L, AR TF R AR, ARl B S5 RY 20 A 2R R

[18]

BB ] AL T AR S5 % . 2006,43(6) - 82-84.
WANG Z S.HUA F.GU Y L. Implementing of dis-
tributed virtual environment with collision self - re-
sponse[ ] ]. Computer Engineering and Applications,
2006,43(6) :82-84.

IR, 30, AR e BT 0 TG I il A ) Bk £ 5k
(1], R4 07 B 2%4] ,2006,18(4) : 1058-1061.

MA D W,YE W, LI Y. Survey of box-based algo-
rithms for collision detection[]]. Journal of System

Simulation,2006,18(4):1058-1061.

CRER LIPS S

(E#% 58 W Continue from page 58)

[6]

[7]

[8]

B, FLE. KR . MRS Rg T 5 EM
KM W S I AW T ]. Tk B3 TR 2 44k . 2009,
28(3):9-14.

MA X L,WANG H X,ZHANG L Y. Research on the
implementation of alarm dependency analysis in net-
work faults management system [ ] ]. Transactions of
Shenyang Ligong University,2009,28(3) :9-14.
BV 1R R R R A AT 2 1 B R R G AE
2 e i LT )L o S LEE B, 2006, 22(22) 135+
137.

CAI1Z P, TANG Z P,MIN H B. Application of expert
system based on fault tree technique in fault diagnosis
[J]. Microcomputer Information, 2006, 22 (22); 135-
137.

FAME B AR HET B/S AW IE RN RSN T KRR
(7] AR AR 5 0 HT 0, 2007 (1) . 7-8,17.

LU Y,PAN H X. Remote fault diagnosis system based
on B/S Model [ ]]. Instrumentation Analysis Monito-

(9]

[10]

ring.2007(1) :7-8,17.
SRR, LR R R R R R
RERELT] TR & 546, 2005, 13(12) :1301-
1304.
WU M Q,SHI H,ZHU X H,et al. Research and pros-
pect of fault diagnosis expert system [ ]J]. Computer
Measurement & Control,2005,13(12) :1301-1304.
XK o s W A OGP 43 BT A B A S 1R T R 12
W e A SE LT ] B 50 LK 27 27 i, 2006, 29 (3) - 66
69.
DENG X, MENG L M. Application of alarm correla-
tion model for fault diagnosis in communication net-
works[ J]. Journal of Beijing University of Posts and
Telecommunications,2006,29(3) :66-69.

AL B



