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(54) Title: METHOD, APPARATUS, AND SYSTEM FOR DETERMINING FAULT RECOVERY PLAN, AND COMPUTER

v BB IR

201 Send a fault root cause feature set and a fault recovery plan set

202 When the network experiences a fault, acquire an abnormal event produced in
the network

203 On the basis of the abnormal event produced in the network, determine a fault
root cause feature of a target fault

204 For each known fault amongst a plurality of known faults, on the basis of the
fault root cause feature of the target fault and the fault root cause feature of the
known fault, calculate the similarity between the target fault and the known fault

205 On the basis of the similarity between the fault root cause of the target fault
and the fault root cause of the plurality of known faults, determine from
amongst the plurality of known faults similar known faults wherein the fault root
cause and the fault root cause of the target fault in the network meet a
similarity condition

208 On the basis of the fault recovery plans corresponding to the similar known
faults of the target fault, determine a fault recovery plan corresponding to the
target fault

207 On the basis of the target fault and the fault recovery plan corresponding to the
target fault, determine a target network device to execute the plan in the
network

208 Send a plan execution command

209 Send a plan execution rollback command

210 Send an identifier of the target fault and the fault recovery plan corresponding
to the target fault

211 Add the corresponding relationship between the target fault and the fault
recovery plan correspanding to the target fault to the fault recovery plan set to
obtain an updated fault recovery plan set

212 Send the identifier of the target fault and the fault root cause feature
corresponding to the target fault

213 Add the corresponding relationship between the target fault and the fault root
cause feature corresponding to the target fault to the fault root cause feature
set to obtain an updated fault root cause feature set

AA Target network device

BB Management device

cC Cloud device

(57) Abstract: Disclosed in the present application are a method, an apparatus, and a system for determining a fault recovery plan,
and a computer storage medium, relating to the technical field of networks. A control device first acquires from amongst a plurality of
known faults similar known faults wherein the fault root cause and the fault root cause of a target fault in the network meet a similarity
condition. The control device then acquires fault recovery plans corresponding to the similar known faults. On the basis of the fault
recovery plans corresponding to the similar known faults, the control device determines a fault recovery plan corresponding to the target
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fault. In the present application, regardless of whether the target fault is a known fault, as long as a similar known fault wherein the
fault root cause and the fault root cause of the target fault in the network meet a similarity condition can be found amongst the known
faults, a fault recovery plan corresponding to the target fault can be determined, expanding the range of faults that can be processed.
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BIEHREFIER S, KRBT S A A3 B 6 B AR R H1E,

ik, PTERARMAMER SE O HET L B AR R A AR B 454, TR 5 X &L AT
6] T ) % A K A BT IE BARECRE 49 ARIRA BB B AR GG S AR B AR, BTIE D R A
T AP MR AR ) AR SR A R BT B AR 5 BT IR B AR IR Y 3 IR AR ) 4 A 2 ] 4
sHE £ R, 3B RGBSR E SRR A

FATE, LRET —MERRE, O REZSFEME;

6
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RGHE, BT HHT ARG, TR EIAEROEREF 54,
HAHE, AFARMETENALS, SALAE—F AL EEHRT NPT k.

2 X

&, ERET —FITRE, O REBFEHE,
k3, BT HEBTENER, Pt IR OERE S 44
2, ATHARMAFENAER, FALARE T @R ELEFKHT X F T &,

2 R W
SRS

T
%

Ftdm, TRET —MFI%KRE, i REZSHEHE;

P& Gk %, BT HHTHEARR, i i Fr @i riss;

PRk s, RMTARMEFENALS, RIALAER =7 @ AL E TG P87 %,
Fr—Trd@, RET M ENEBANR, TR ENAEANRLAEA S, SR

AT EMR L GREBPATH, RALEE —FTRRALE AT NPT F, K&, &

RLERE T ARREFRHRT PO TER, XxF, FALEFZFTHRLE R P8

75 ik

F+—F@m, BET SR, THOFETRHEZHEREI/ AL, SEH BT,
RIALAE -G @B LERHET AP G TE, RF, FALEE - THALEFHRT X P
ik, XRXE, FALAFZFEREEFHT X P8 Tik,

AP FRBEGBERTEFROGAAHARE ) Q46

IHEE S AT B AR E 69400 O Snd I 3T 2 69 3 B MR B TR A R 0% B AR A 7 69 3
WEFRE, LR, LLEBMREELALTRACHE, RERBECIKE PRI ZBARKE
GIARIAC Fod B, RLAL A i B ARSI AT B A SR B TR, BT K T RS AR L
Bo HF, BTFRMETH—NRETRRIAS N EHEE, MR E D RIS E 69 4R
A, RATHEARNRERMSL T OHRFEGAAMNC KT, RIGHMNLREE 5
HEHERERS, ZANC SN 2R EREERTZREGTRELES, #
AL R MR A BN TERRE S, #— P, BEHRELT AR =3mi & F i L
B E AR FIEA LT SRR EAE, RFAT =R RETRERIAERE S
BEARBFMERSG AN LN, Ay KRG LEORELH, ZTHLEFALGTXELEHE
St AR BB R AR BT X, B THERLAENT R RENE, HIKT %%
B o

i B 59

e

G
B E BB

R L R RN TE
A T ik 6 IRAR T

foul

| -4
P 2 A AP IF KA BIR A GG — A S R A ,
|

B 3 AW KPR A IE IR B TR R T7 ke SR ILE AL R R
B 4 & A9 iFFARFIREG—FHERIAETALZRANDRTE
B S A AP IF KPR — IR REOEMTETRE;

B 6 A AP IFRAEPIREG G —FEFR LGN TER;

7
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B 7 AP IF KPR X — R EF AT ER;
B 8 &AW iRV R F— A= F RSO EMTER;
B9 R AW TRV R E— MR RGO EMTEE;
B 10 & AW iF 5 — K ARG — R REOEMNTER;

B 11 A KPIFRAEPIREG— I T REGERTER;
B 12 2 AP IFRABIREG —H Z3mR SO ERNTER;
B 13 AP IFRAFIREG T —HE3mR GOERNTER;
B 14 AP FREFREG X —FZ30kE0ENTER;
B 15 AP IFRABIRBEG—HMERIAEMETRKEGER,
RARR T X
AL AR IFG B, BRGT FARE e miFR, ToRFELSM B K FRET X1k
PR MG A,

AP FRHBIRET —HEREREAEMNE T . AL, BHREFREAN LB E T,
HIEAE 5 R P ey B AR 693 B AR B s LA UE e da il 4o B, Hok, 4184
FRBOZARA S S B 2t B A IR A E . R, BHRIEEE T ZARM S o3 &3 5 69 3
WEE, R BARKES BRI AL, —ANC I ET Ut g — R EAKEREL
S fﬁéﬁl‘?'f&ﬁfﬁ%&']'V/(X‘]L[l*‘/\&g’/l\ay’tﬂéi@o W L& 69 B AR R FT LA W 4
A —¥

BT AR FREL P, EHIXERS AT FE P B AR E 40 L 4o 3 BT B 649 3%
RERERLZBATKEN 2K ERERE, LR, LRABMRUERGTACLEE, R
%%vﬁa%&@?ﬁ@&%ﬁl%ﬁBﬁ&@%&@ﬁl@iﬁM&%#%ﬁM&ﬁ&@,
AT IZ BATKEA KRR EAE, v ATREAHEGKETLE., 55, dTRET
B—ANEETRAFASAEMKE, M GRS R EGR R E, B T&E
AR EERMWE P OREGAMMC I, REGENCIKESZREGERER S, Z
AR E S B RS B AR B AR A T2 TR MR g, #mEFH eIk
LT EBRE S,

T, AR E R R AR B IR T, SEAR B 4 AL L35 3K AR ) S Ao 3 AR
Fho AP, MERRFHN FHEBKEGFFFMH, Flv, R0 P T LR —NEEAR
REH, ETFEIAKEGREAZMHEETIFE T, WEARRNZR THFERERAR ML
FARGRA BEARR RS RERA T THEREAGEARLE, HERRE P % FARABEAR
B 44T B 69 R 4 R AR SR AR B 3 57T VASE AR A 3 AR ) P 45 SR AR89 AR, SREAR R M) 2%
SFARST CASE AR SO AR R 3 R A E I, BUEAR B 2t 209 R A QR &, o, Rk F.
BELEROEEIRAT TS, BoRoshEEo, KO EEHB R (virtual local area
network, VLAN) 4 & %, Hr 0 £ AR 6,35 I 50 X & 48 98 42 4K 28 (open shortest path first, OSPF)
IR M XL (Border Gateway Protocol, BGP) . W% X EAR& 3 E 5 A M4 (virtual
private network, VPN) ik % 51 & £ HUEL & 1L (dynamic host configuration protocol, DHCP)
W EF, P, KEARAERRERADITE A LGB ERED A, Wi EGHREARRNZRH
WIRAET , I ldhe, KEALE F 4 524 R OSPF M £ (OSPF network), % 7= % : OSPF network-

8
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112.172.7.0-0.0.0.3, M iZ R ¥ oy B AR B3 £ 4 OSPF networke X flde, ¥CEARE M 24 5%
KA R AT R B3R M (virtual extensible local area network, VXLAN) %18 3%.& (VXLAN tunnel
end point, VTEP), % 7% : VXLAN tunnel-1.1.1.1-2222, #£¥, 1.1.1.1 %k VTEP .3k,
2222 A4 B85 VTEP #eik, MR 693 S 4% B3t £ A VXLAN [,

TR, BWEAR R MR R E O, AR R AL T A L35 MU AR ) W 452
RGO N5 (RP4p 3 0 693 0 BT 487 ) . MIEARE R & R agE o Badsr (FRdh
IO AY3E O BILAR ) L AR B W 2 R AR AR IR IR S (RPdm 3848 0 690 R AR SR A )
WA E M RARGZE D HBURS (PO 0 HPURAE) RIEAR R M & LR A
FEOMHEZETREFH—ADREAND RF, SR EAAR M % LK H BGP 3t %4k (BGP peer)
B, SCEEAR B AR L T AL 45 B AR B W 25 524k 69 BGP 56 i1 K 3 48 7 Ao/ R AT SR AR B
BRARPT RIS RO RE, XA, TRTHEARREREFZRGEAR ) KEAR R 44
L A FER AL W& SRR AR E N ED RS, A, BoRRETATHRTTE
R iE R L ABIANEE S LPE, Flde, h3RiEo BN R4E 2 kb, Mz
RFEDGEONBRTEAN L, FNERH BoBAKTHATRT A EGHEE AEF
RET, BRI HRAEZRIHKAEN O, Plio, WEBETEEFRET, BERIHRA
BRLHAH A0, MizhHREo GO BAETEN 1, FUWEH 0. BGP BB EH AT
572t 26 BGP M F1K 2% K4 BGP %W E %, #ldo, BGP ¥ ¥/K K £ BGP i K, N
% BGP # %4k 69 BGP % W EH B TEHN 1, EMEA 0. KEARE R4 FARPT AR &G 4T
FO RS TRBIZIRGOHEE TGRSR ES (up) LA FE (down), #lde, K& L
AL ED down, MiZX&WHEEOREEHN 1, FNEH 0.

K iFgapt, KERAMERMBEERLZERELSILMGIE LR, 4R F T
RAEGKER TR EAEFTE., THH, KEKRIAELEZOFEATILMF:

(1) &L Blde, REFTHRER: RERXERLEERF CHFF FRBNGE
& & 45565 441 (multichassis link aggregation Group, MLAG) EM ERA, 4FaFiZ 3 =T A
BE BB RAGKREAE.

(2) Fa &AM Blhe, REFTHRFER: THERFFE, TERRLFT, LBRARFFE,
RERBZERBE A FFE, 45X RMET AR C s L mayk LM E.

(3) faBED, #Blde, METHRER: HoMBL, EOPBURS down, 0 A8, #
ORI, PRI AAE (cyclic redundancy check, CRC) 4%i%3% %, 1% 45 4] WL

(transmission control protocol, TCP) Bl (synchronization, SYN) # 7K (flood) &, &
F Mo bt A8 A7 (address resolution protocol, ARP) HHH, A X XK ET U 2 g B4 0
AR B R .

(4) RRA=ZEFFEEHR £ (access control list, ACL) 3% E it (virtual machine,
VM). 4o, FZFa938&E R TCPSYN flood B, 4Fati%s =T L4 2k Al =& ACL 1%
H VM R EAE, ZRAIMF AT EAMXRETRELTHE R TE 6 ACL AN R HE
2 TCP SYN flood # k. % ACL AL P 698 LI W #4L (internet protocol, IP) ik R
FHIP uhk, BOIP et h A G IP i, BEARER D HEAEED FH,

(5) XH ARPACL 2% VM. #l4r, RL&FEIHERH: ARP 303, 4T3z B o A4
AR ARPACL [3 8 VM 691k UK. %R B M E B A48 X XS FPELE ARP L 49 ACL

9
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LI K Ak ARP .

(6)K A B 4% ACL6 [5 % VMo e, W 4 693 K5 4 A% & & FLH X (neighbor discovery,
ND) 3k, 4T3 BT LR 2 R B S ACL6 [ VM 69 B M K. %R 5 £ AR 4%
1 0 fo VLAN FIW7 & % 0 35 ND $R LT & 69 J2 4436 | 45 & (virtual routing forwarding) %, JF
BAR KR4 P BLE 54 ACL6 ANk g ND 5,

(7) ERik&. Fldw, MEFTHRER: RETH KM, ARPRAXRAEZLR., BBk
MEENER., BEEAARMURLTE, AHXRLHXETAH L TR RENERIAE. L,
RERT BAESR BTHE, AR THRENE L, AR T HHEE HFE,

(8) TR HM, Blde, Mk P IKER: THERFF, i&#&)ii%% PR ST,
AR R IR BEEFH %, 45X LT T S 2 TR MR A

(9) TR ESE, Fldo, W& PaHER: i&%&ﬁﬂ&%&f\ ﬁ;%ﬁ;ﬂk%“?%ﬁ, At
TR LR 2 E R AR ISR eI AT E

(10) #i& OSPF 4 @ 6§ IP bk,

(11) & -FRaK, %K L@ R &6 2 A4 /3 2 (application program
interface, API), *t5 % 694 & % (forwarding info base, FIB) %A ut47-FF K &,

B1ARPFEABRBG—HRERIAETAZ ZFANEHTER. 0B 1 i, %
RAOHE: THEL 101 AARL P M%&EE 102a-102¢ (HARA ML&E4L 102). B 1 P
M REGRERAMETE, TMEATARFRAEPIREAGBREREREHZ R LORF
K i SR 55 RAG B 25T VA 248 P 0 M % (data center network, DCN) . £ &4 AN R (radio
accessnetwork, RAN). % #11%:1% M (packet transport network, PTN). J&IR M 2. J7 B R % .
B X M%. VLAN & VXLAN %, AW iF 5605 9 2469 LR TR,

FHRE 101 TURA—ERFE, RABETERFEZARNRSBEH, RAE£L A
i FIR G PO, Tk, RS 101 AFRE RS, SRS ER RS LF, K&
HE. S REFIERRETURBEIRS B, AFELTUREIMRGE . RERE. 047
FE B R E R LGRS B RF, RERXEAOITREERLE—GIREEZ P XRF,
DHTIR Ao 45 ) u%%ﬁﬁfAﬁx P XRAE, RERE. SRS EEERA

—6RFFF. LA, THKREL 101 T AMERERE. 2 RE/REHKRE. THERE
101 BT8R Ay 5 W% P 69 MEIXE 102, ZMET AR L ER %, BB SR % T A= 4%
BARTEF R DO TRE R, 4o, TURRBHBORL, FEZEHHRL, KB LHR
%, TEM%BRF, FRIEE 101 TURE—ARENEE. WELE 102 TAZHSEH B R
BhF, FIIAE 101 5R%LEE 102 Z W83 &M% R &R %EE,

Tk, FHIRE 101 PHRERE A TRERL P ORLEREL 102 ¢ EHE, HF
REBORBELH ERBEEBREITREEA . THIXE 101 POSTEERTETRELE
102 693X &R W& AT AN, RBEHRFBFFHRMIEAFZEGEZANARTEHTRE
HATHE R AL, %ﬁa%&§¢%i%i&ﬂ%&%%mma%&§o%ﬁﬁ%un#%ﬁ
B AR T AT ARG AT AL D) 69 3 F A9 AR BL O 4m 3 50 2 1% 8K [ 3 7 69 S 0k B
e & Ay A8 K MR & R E TR AT S . FHIXE 101 PET AR H M % éﬁéﬂfﬁl«%
Ao
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Wb LG ERANORE: RREL, RAE, AL, WEE, LFEL KRER, TR
Aok M MB TS, BRIFEA LSRG E A TEGE L, ﬁ:ﬁikké&ﬁﬁﬂiéﬁlxé&%i%%
TUAFEEEGRE. REGRBEREFDREFTOE S . L P, THEORFEOHFRRE
R AEFoEERAES, Bldo, RRERBOFELLER RS, HEDRFELIE ARP £, KT
1#2%] (Media Access Control, MAC) % . #d k., i RKEER (VXLAN B%) Fedg kA
F. B aHEOFE P LR (central processing unit, CPU) # 4. N HHIE. BB EK
L (link layer discovery protocol, LLDP) %% . BGP #k &4 OSPF # 5%, BGP #» OSPF
¥y g 5% 8 Vo

Tk, RERXLAMEBRERMLILESE 102 69X E&HE. PlleXfie&RAH LR
& #WL (simple network management protocol, SNMP) 2k 243 M (network telemetry) %
ARERBREORERFE. XA, FFERE 102 REHFERALT L, MERE 102
EX] @%%iﬁ%iﬁ?ﬁiééﬁiﬁ%%ﬁ}%o

ik, FHELLE 1, ZARLEHENERE 103, WHEEE 103 TUAE—ER S

, RFBETEMFEZARNIRFZEH, RELZ—ANZHEIRSF PO ZIN%RE 103 4
’giﬂu% 101 89 L4848 &, R TR —NRENEIZILE 101, PEILE 103 T ANG AT
KRR AR (Bl ta M AR, A ERIEE 101 RELEKFEGES (Bl AR
WIS, HERAIMEES) /A TREHFEGERE, S)1454& 103 ATEELEA
%ﬁﬁ%unﬁ,ﬁ%&%ﬁu%unTu%%m%u%unﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬂ
FREZFEORAY . IHEE 103 5FHIXE 101 T AL LR EE, RAE LT AR RE—

EREF, APIFEAEFPIIHTBRRE, IR E 103 LTHARH Z3mE &

B 2 RZAPFEAEPREG—FUERIERAEME T EORETER. T ETUAE A
Tl 1 IR EREIRELRZ AT . wB 2R, Z5E0E:

T 201, =R ERNELREAZHERRDHFEELS R ERIAEES

&@ﬁﬂ%&%aaﬁ%%&ﬁ&@%&@ﬁl%&zM%ﬁ&%%o&@ﬁﬂ%&%
Ab B 3 AR B 4R AT R VLA BT X G R GG, BB R E T AN, AP
P, —ANC A A AR B A 2 ) O AR B S R Ao 3 AR B A

T, HERRAHEELS OO ARBEOUERRESKERAF IO EXER., &
ARIR O FEHKE ID Ao/ RME L AR, Fldo, MEREBFIEELST £ 1 Fido

&1
¥ % ID & % AR AR B 45 A
{BIEARBE A £ interface;
10000001 e 3=anl. AR E F 4 linkdown_active;

HO AR 1)
{&%ﬁlﬁ%-iﬁ-
10000002 | E#EHRFH HEAARFH: THEREETS;
#F0 B4R 0}
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HARE 1, EARARFE RO FEHEAR B £, HEAR B FHF24E 0 QB 48 7

HERIFERLSOE LN CHEERERIAEZ MG EXE. P, —ANd&
HET U = NMRENKERLAE, NP KEREAELT AN —PRENC I E,

ik, HEREAEEL ORI FENRERIR SR EREAEGIT £ E Ao,
BERERAERST & 2 iR,

%2
¥ & ID HE % AR HEREME
10000001 o Ay BB
10000002 EXCL E % 1. fa@d3E; 2. TRER

ZIHRE TP HBAKERAREES AR REREAEES, ZHRET BT IER
b KZOMEER], FARB IR G EAARR I XA, RIE/NKE 693 EARE 45 4E,
b(iﬁk’?ﬂ%éil?ﬁ.%&%a o MIBEHBERAAEESFHRERIAETAATEREE

W AT E]

T 202, B RBAEMEN, TRIXELERRALP = EGFFE4H,

Titkh, FRREEKRBRETGRERZEGRERES, TENPEREGRERIE
AT EAM, GRBRRSP F A RFE F4H.

i, FHRETREREGEERBERTHFEAMNGELAIEORE: THRLETE
EHBEHITEESNERS, ARV EEHEE, BFARLSENHEERBPRRFEF F44.
Fo/R, FEREENEEOHERTAEF TN, FloX B B ERERIZEEA/RDEFLES
ey Nt AT B EFFRN, TR FF EM4. fo/R, XS LR X5 A5 (key
performance indicator, KPI) #4757 % &0, #4=¥ K £ £ % 6§ KPL4E A &% KPL,

Tk A, %%?#@ﬁ&iab\&&Q%a*&%%KH¢%fA&§A £EE
PO FE RNERRGRIRUARESERA, ST EPOIERE LIHTAZ EF/RIEd
EAEAAZEF, PloRETLEEFTUAAEBEANTIZEOMBRARB G TP AU &
7545 8o S+ KPL Al T30 32/ P 26 AR 69 X AP AR AR B L7

A TRTHH, KPF AT R0 PR & P KA IZRKERY BARKE,

T 203, EHREATRET LG5 F F44, AL BARKEQGREARR I,

Tk, THRESHREF PAGFFEHATETERANGHETAZRFE AT HEL
friR L A R AEIE, VAR WA P 241 B AT R 69 3 AR B AT S Ao 3 AR B F A

Tk, FHRESREF FAGFE EAETET R& LR B R AL 695K T
A, B Ak, TEREAERZEERSHEEGRLNG IR RS, CRELARRET
MK AEKERFAGFTEHZE, HTHIZRSE Y L FFFHGFF REEK, M%
TSR B EARIR R 2P ARF EHGFFTRERK;, REEEREETREL
WG EHR X E, ETH FF RERKRF AL —ANARENKEARRE RN LRKR, 4217 @FL
LR ARG ERA AR RE, BFo, BRI F. THEIXERIBEEARR W% LKA T Z K
BB EREN L, Plhe, HERARPEFZERNRE A LR IED A, WZREEHGK
ARR S A pEE D, FHREF AR R R LSRR XK -7 F4 (P FBOZRRE

12
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89 5% FAF) AT N R R A R AR R F A,

ik, THELERBRKEERXZOILOKE: FEAEERSZ AN AIAREEK, &
A iR B AR A LS AARR A % i B AR KT B 69 M 4 R & — RN, %4t B A K
Pl Bt M &P = & F 8 BHGPTA FF RNERKRUARKERE ML RK, $RRXELTZS
MR B A, AEREEAEXE. P, SN RESELRAA-AKEER, 4R E%
BAFFE RERRUABRKEARE MERRTIARLALREO, Tk, FHIEET R
AESNE RS2 2 N R B A PORESRLE, F, SH—%mE#g=1a
WA AN W 25 SRARE B R A S F R K T REANBUAR, B IR T U AN R 245 92K
Z 18] 2 AT B A 4

TR, B RARENEDRARER, 2FHZED LEEREE, R FRZE
OR ARG P RiE, A EREETIUAGFH U BEER LR BOoREBEAFHZEDR
Regssd IP Rl B EHBREFBBATHRTEORENE —FFFHURA TR TZED
KRG E IP B —FF FHe, FRBAEACEF —AFTFHAKERREH, FH L
A AR AR R A £,

AP iFRiaplr, EHIEETUARA Z AN R B RS ) MERRA K EHEXF,
HEATFZREHAHEXER, A BATR &G 5iR BE L&Y 75 W& AR P a9 IEAR B 45 524K,
M AT MR AR B A A, SFILT RAMIEAR R 6 8 SR Efe 245,

K, MBEFARBEGKEEFLZLTUHGECEEACTERAEZETEEEL, LT
HAR T P RARR B A X AR A9 7 XN A F LR & IR & A0 W 4 SR AR A G 3R A 4R X
RN, KPFRamELTIMELR, YR, HEFFE LR LTULTERLRANS 2 F3,

T 204, T LNl BPHENC L, TR EARIE B ARE G M SRR 4
KE VA B 1% L dn 3 B 69 B AR B AFAE, T B ARSE 5% O Ao 3 5 Z 18] 69 AR LB

ik, BARME S CAMEZ N AMEFT B AR RSN EAR B IS 4l
[ 69 &N AR B 45 AE 2 18] 69 A8 BoA B 69 e AT 348, Blde, BEAR R 4FIE 69 XA G463 B AR
Bt &, SEARARF4fE o BT, BAAKENREREN L5 O & a9 AL B 5t
R Z A GGFAILE A F— AR, BARK A AL F A5 O Ao 3 S A9 3 AR B B A 49
AR A F AL, aﬁ&@%%mm%%%%a%&@%%mmﬁﬁ%ZM%mmﬁﬁ
HEARE, N BARKEL i B2 AR LS TS —Aa g, $MUE S % =M
S 64 A i H AR

i, HIK 204 QR EHOFE: FHRIRSEMUEAZA N B AR E G BEARR 4
JE VAR O 4adf R 69 8 AR B 45 A8, DAZR BRIZ AR BA A AL A ok 69 B AR R 9 S AR ) 5 1% & 4w
MIF I EAR B Z ] a9 A8 o ARBL AR AL AL T % N K 09 3 AR B 4 AR DI 4545 8] . AF
AMEAREA EHARE, AP, AREAMR XA IAFE G AR ST LK ERELAEMR,
FRIEA B EAARE G R K E BB R A FAETRAR, TR, Zm0ERA
HARRA BB 5 XINEFE OB F IR,

A—RERAGTXF, ERBREAFBRESMEAREE, KR SAHF AR E QSR
KE, I ERAT B AR LB AR AL

ik, HEANAKEREA dANKEARRSLE, Wi ERA L T T
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d
similarity(a,b) = Zwk xs(a,,b,)

k=1

sp similarity(a,b) £ =y s o foscE b 2 eskaiuE, S@l) £z . g kA
HEHEABIEERE DS K ANKEARREIEZ e E, V278 KA KB R B IE6
d
w, =1
HE, o
ST B EAR RS, AR B A
L if a =b
S(ak’bk):{ ’ lf U ¢

0, otherwise

e

stF i A MIEAR R AR, H AR E 32

s(a,,b)=1— 4 b,

max— mm

HP, acfe b B9 B{ATE B 48], max & 75 ax 3 bk 89 FA T B ¥ 69 5 KAE, min & T ax &
b 69 B TE B P 49 5K )AL

AP FEEE P, TR EINHEEE ERMUERER, LRPRAT k A AR R 46y
E, AFARER AE R BARE QA AR Z A 6 F P K TARE A NF £ BIAR S 694 A3
[ 2z 18] 69 4844 &

Tk, IR ENGFR AR FAER G BT LUR A % AN AR 69 3 R AR B 4 4
R E AR AR A T AR BE, Bk e F RS @Aa AL R Rk BN B AN KK
[ 2 64 3 B AR B 45 AR, VAR 3% A8 L AR A dr b 69 B AN AR R IRt 6% 3 AR ) 2 1] 69 AR L B .
R & RIXEAIE S MRS GBS R Z B e, M ERE, LF, 4
B ARSI LIERANFE RIS, — AN RS 693 AR B 18] 49 48 1L B Wﬂﬁ$&@ﬁ¢
BIRANAE K E S ER R Z R MM E . 1% S AN R EX 6,4 % — XA KK EHfo 5
EBAKESN, F—EHAKENOERAMMRER MR LA EGHERARE, F= £#$&
Rt 6,46 AMRE A B R BIATR B G HE A E

ABAC L BUAEL ST VAR AR IE R AR ) £ A AR A& 09 M A B 09 B AR IR 18] A9 AR A B A7 A R
Bl & AAR S 694 AR 3R 69 3R AR B 2 1] 69 AR AL 69 0 AR Plde, @D SR4F 69 A8 L AR AL &
RN B AHE R B3 EAR B A AR, AT 3t — R A RS, iZAa 0 B AL A oy b 6% AR 1oL
BREZHRRTBAREA, 4% R RMEEST, S EARA b ag a0 4K % 200
F BARBUME, W ST LK% B AR B & A A B, 154 iz AR 00 B BIE ST ABRAE A 0.9,

AP iFEEET, BRI GAREARERGG DA RS R Fo Bl R # AR A AR AL G B N AE
AT AME, WTURE, ATH ARAEAMERAGEK, 5 ARATHAR X469
AR AR 69 SRR AR B 2 ] A9 AR AL B A BB R A 69 A AR A9 AR B 2 Wl ag AR, it
3 o1E ag AL AR

BH RGP, THAEBEICR A Z351% & 094800 A fo/ R AR B (A, S Bp
R EMBALEEREAMEAKEE, KA S AR SR 0G5 R A B 448 901 2545 2] 48 0o B AR
A, ZIHAEENGEFRFAMUEREAE, ETVRRA SRR K EAREFIE, A RZ
FA A B AR AL B AR BB . 2 351X &) kAR A B AR A o A AR A B SR 69 52 BT AR R A
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