(IRl BOSR o X AR SCRORIE FE A B DTk 1 S AR, 2 e SO A 7 Sbn ] . R
WA RS A AL Z AL, ANAHE VIR THE.

WINEHEREA H 35 F A H

SV STAE P A A

ANTEE T NN T RO 0 T R AV A0 ST e, B W e AR AE R ik
SEAL IS S AR R BURAL BB B B R S . AR ANPRIESRL R, R R 1 3Bk
A8 IR SO AR R I 28 A4 BTSSR U L 7 RHROR o 2 A BUIR B IS A1 S RN
FVFE A B S 2R LA R SCH) A iR 7 N, W BLRCVRR TSN L 4 BN el
BT BARAFR . (PRI SCAEMRS 55T EAE )

WIXNEEZEA H 39 = A H
TR AN - H - F A H

B BRI 22 AL S



FT OSPFv3 1Y B9 GR #/1iISE3]

Bt 5 A FopE
HSHT. it F KOk

2012 4 12 A

Dissertation Submitted to Hangzhou Dianzi University

for the Degree of Master

Implementation of GR Mechanism



Based on OSPFv3 Protocol

Candidate: Ping Dan

Supervisor:  Prof. Hu Jianping

December, 2012



RN L L s PN 2 Tl e VA78'S

m =

Bt P2 BRI TR R fE 1P 4% FRECE ORI 2 B B SS,  [RIINE, 1P 4% (1]
FEEER AR & o 6T 1878 78 WA AR AL 4%, 6 87 R 9 2% mh IR A ok BRI 3R K
DRI, R 8 P R R A5 320 AT R0 1 8 X 4% 27 VR B 1 B B R 3B AR 2 — - OSPRV3 #h L H i
HH S A FH e 22 B0 P9 8% R B, 2 BRI IPV6 4% S RE o 78 A BRI S HEHE 1Pv4 1] IPV6
HERT 5T, OSPRV3 BhsCy A3 25 iz BN - {H T OSPRV3 Bl I B iz AT #L 1) PR
i, TTRE- T ECH B JE B Y 28 IR AR 3 RO L R R R BT . GR AL — s T SE
FOR, BRWEAERE HH 48 1% B8 I A% TR ORUE SR 3 R A TR T, 4% it 2 77 A2 2 BHR 7 »
M RO = PR IR T e . AT, SR LS PR AR GR ML I SCREFI RS C %
N R sRFES . ASCEIZ T ET OSPRV3 3L GR HLEIEEAT AF 78 A1 S2 3L .

RILEHANHE T IPV6 W48 S 2% HH A% B8 B R R RO, VHANAIEZE T IPv6 4% % FH 1ML
T FLAT SRR 1 [ Y AT S BRI R FE R

FHWK, X OSPFv3 Hpist il GR WLHIEEAT TIRAWFFL, NACEER T H it . ML
BEAM S H A, SCRHTEAER T OSPRV3 WX TAR R EAEATHLE], BAFERE LIRS, 46
RSV E R LSA RCIAL . 2R)5, @it xis4r OSPRV3 PS4 15 4 5 a8 i #%
ARSI T, SRR, M EIN GR HLH], VRGNS 7 GR HLHI I A SR B AN T4
MU, 8 R AT

TEST TR ERE b, SO T 3E R AR BG5S S /MBI A B G
RANMERER TR 7, HWTH T RAKARBIRESE M. 85, EMiRR T GRRestarter
FEHA GRHelper BEE B THSLH, EEAHE GRARSHLIIBLTF, GR G iI 2+ GRRestarter
F GRHelper SHM R IC. @i 28 A8EEE . LSDB dE LA K& % th A5 B 4E f b B

e, OBt 7RSI ZE Y, R R GBS R AT IR SGE, B
X GRRestarter #5511 GRHelper S FEADIREMING, DL #44 F 48 1P Rl A & )
MR o MARLE R, Z ARG SEI T AR R TTATI, R BT BERASE A brife, 7]
BT TRbRML . [F, A SCEJGHIEH T 1% RGBSl i — s n] Lk — 5 sidk Al oe
ST, FERTN I B R AT T R .

AT SEIL )T OSPRV3 B 1) GR AL e CRAIE M FH 2% 1 % 2 o i A2 i o %
MEAFW, WA S E 7GR FEPE . Rt e tE, ESLBRmgdh B 2N
H.

X8217: OSPFv3, GR LA, IPv6 M%&, WMl EE, wIEEME



RN L L s PN 2 Tl e VA78'S

ABSTRACT

With the rapid development of network technology, the IP network carrying more and more
Internet business, and at the same time, the requirement of IP network reliability is also constantly
improving. For carrier network and large enterprise network, a brief network interruption will bring
huge losses. Therefore, reliability and sustainability gradually become one of the key technical
indicators to measure the overall performance of the network. The OSPFv3 protocol is the most
used internal routing protocol in the world currently, and mainly to provide support for I1Pv6
network. Under the background of intensively promote the transition from IPv4 to IPv6 globally,
OSPFv3 protocol is bound to be more widely applied. However, due to the limitation of operation
mechanism of OSPFv3 protocol itself, it may lead to routing oscillation and data forwarding flow
interruption in the network during the protocol restarting. GR mechanism is a kind of high
reliability technology, can ensure that the data forwarding flow without interruption during the
router restarting, and also will not produce the routing oscillation in the network, so as to effectively
improve the reliability of the network. Currently, it has become an inevitable trend that all the
mainstream routing protocols provide support and integration for GR mechanism. This article just
research and implement the GR mechanism based on OSPFv3 protocol.

The paper firstly introduces the overview of the development of IPv6 network and router
equipment, and summarizes the research status and development trend of IPv6 network routing
protocol and its reliability technology in the world.

Secondly, deeply research the OSPFv3 protocol and GR mechanism to lay the theoretical
foundation for the full text. Starting from the basic concept of the protocol, the text elaborates the
working principle and operation mechanism of OSPFv3 protocol, including the operation of
interface state machine and neighbor state machine, and process of LSA packets. Then, by
analyzing the process of router restarting which running OSPFv3 protocol, it proposes the problem,
and introduces the GR mechanism, detailed analysis the basic principle and working mechanism of
GR and point out its advantage.

Based on the analysis of the protocol, it presents the overall design scheme of the software
system in the text, including the interactive of external modules and the functional partition of
internal threads, and designs the system common data structure. Then, it expounds the design and
implementation of GRRestarter module and GRHelper module in detail, mainly including the
design of GR state machine, the maintainance and processing of protocol packets, timer, neighbor
data, LSDB data and routing information for GRRestarter and GRHelper during the graceful
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restarting.

Finally, the paper designs the corresponding network to test and verify the design result of the
software system, including the basic function test of GRRestarter module and GRHelper module,
the performance test and stress test of whole system. The test result shows that the implementation
of the software system is correct and feasible, meeting the design requirement and delivery standard,
and can be running in the actual network. Meanwhile, it also points out some place that can be
further improved and perfected in the design and implementation of the system at the end of the text,
and make prospect for the development in the next stage.

The GR mechanism based on OSPFv3 protocol which is designed and realized in the article
can ensure the data forwarding flow without interruption during the router restarting, effectively
improve the reliability, sustainability and stability of the network, and have widely application in
the actual network.

Keywords: OSPFv3, GR mechanism, IPv6 network, protocol restart, reliability
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Inter-Area-Router-LSA H ABR F=4, Hoiiik 7 — & BE A HIE RSN ASBR 1% HAE
o % LSA H7E ABR FITTE X I AL HE

(5) AS-external-LSA
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i&1T OSPFV3 MMM KIS &8 B 3 5, (23 m 4k K% Hello 4ROkl & H S MUK IR S, (7]
It 2 A 380 X 2% b HL e e R AR Y Hello #5304 B) Hello #Rk30J5, s #lac i prif i 12
B TR d, R — B TE AR E R R .

TR 5 R R BT A —E # it — B TR R &, B RIS S HL T B
NI, 78 PTP (Point-to-Point, £i% i) 1 PTMP  (Point-to-MultiPoint, %% ri)
W 2% h SR JE XU IR I AT R & TAE) HEMIAT NBMA 281, % thids {5 DR A1 BDR
FESTAREE R R A AR JE R BN AE 4 DD #) ORI LSA HiA %] LSDB IR 2 JG, A HIE
TERUAR IS 2R, AETE AR 355 R K H 2 R Zi AR 24 O 4 LSDB A2 .
2.1.5DR 5 BDR

FE]HEMAT NBMA W28, Oy 1 i/ /2% A it il SO A i it &, OSPRV3 Pl 1 7€
X7 DR 1 BDRo 4% 2% HH #5 #0K 2% F A5 B k%45 DR, HH DR PRI H DL #E 7 Ak ik
grERg BRI TR HI A5 . BDR &4 DR &4, JH7E DR AN SZRIE Y DR, BEAJ2 DR X
AJE BDR i Hi#% /v DRother. DRother A5 DR #1 BDR @ IZ&0H% 5 R IFATH ik 5 5
DRother Z [AJ AN ESLARH X R, WASTHARMTES {55, MIMTIED 1 /2% b SRR R 14
B, [FIN D TR R RO E B IR A, T2 T A R

JTHERIAT NBMA P25 ) DR A1 BDR 2 Hi [Fl—#E 2% 10T A i B 2 iR % B 0 Se 20
P A 1D 3 Hello i 3Ci 2 IR 1o A1 2% FH #3435 110 AT DAC B AH B () 2 R e 2, %
A5 AE Hello facr, RAEREDOBBIRERT 0 K a4 H %25 DR/IBDR k%,

iy

6
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G H 8 E0E E 2k 1 DR A BDR 5\ Hello 7S RS BIA N BEM . 24 F—5Ek Er
Wi & % 2R R B A6 H O 2 DR 5k BDR I, BHMRgmg it wiR B e Ml =,
B %% 1D K R,
2.1.6 BHITE

OSPFv3 Bl H (1) B TH B2 36 T LSA AT R Uil 2% BT B0, &2 LSA Hidg
HCH AN I # b ATZRAT N —BkE 5, F LSDB #4#ik —s5k i BUA &, £ SPF (Shortest
Path First, HJEMAMAE) SRS H — MRl CONR MR AR, 6 LRl it 50
FHN. )6 BB 2., T A% H R R RHT AR LAY % HH 28 10 . OSPRV3 [ 4% H 1) 2 B 1T B K 8 mT LA
SRR LS XIS XS B TS ASBR B RIS X3k [A] 2% R SR AR
. M R EARAE 2 A AR, BRI B X S R AR AT A
2.2 FLRR 4R 1%

OSPFv3 Bl Hr 4R 5% 2 (1 7 vl it 322 LIRS HLAN AT RS ALK IS B Sk ST, 42 FHIRES AL
FIAT IR S ML BN SGE AT B LRt A 0 e B4
2.2.1 BORSHL

e A DO R R 28 TR 2%, OSPRV3 BirisCH (42 FRIRASHLAN I 2.1 o, BAR B ()4
FA bR A CURESHLIE e, dhmHESh 42 FRES AT

UnLoopind D
Down )« Loopback
~J

InterfaceUp

@4— Point-to-Point

WaitTimer BackupSeen

Neighbor v Neighbor
Change Change
DR/BDRIE2
Neighbor
Change

DRother
2.1 OSPFv3 il PR HL
A 7R, OSPRV3 P H e LT 7 i VIR
Down: 2 MBI . HEiT, #2100 B3 OSPRV3 Bk Lok, DB A S35
H#WIEEAE -
Loopback: FBA#: 1AL TFREPRES, Al g DA AR ER 47 2USE8 . 40T Loopback IRZS [

~
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BB T IE% BdE L5, (B8 Dbk aT DLl Router-LSA i@ 44 H 25,

Point-to-Point: 4iEEF] PTP 4. PTMP XA 4% ol 4% 4 1) B2 U 3 InterfaceUp 22 1 2
1, 3N Point-to-Point 2 FIRES .

Waiting: 4IEHER)) M NBMA W45 198z TH:UF InterfaceUp #2 L SH4FRS, Jf H A
4 DR/BDR #£2$¥t#s (RIS AA 00, MIHEN Waiting #20RZS . #203EN Waiting
REJG, B2 A3 Waiting EB 28, I H 220 I 2200201 Hello kSR A € 5 %
[*) DR 1 BDR. 7E Waiting 5 I 25481 AT, 2% 25 AN REWEIE 24 DR 8¢ BDR, ALK %
B2 I DR A1 BDR IS E ML,

DR: ZE:VIRAR G 28 £ FTIEsE % ) DR, BUR, Zi% e 58 b e s
AT AT R R

Backup: %3 FRZSR IS a8 2 ekt [ BDR. bR, 1ZES a8 58 L HE
B A B as @ LA R R, IR HLAE 41 DR R ALH B h DR.

DRother: %35 RS K B S 123 (E TR 5 % EREAS 2 DR W AE BDR. BB, 1% 48
5 DR 1 BDR @ 74845 R, 1 DRother Z [AIFEAG L ARE R R .

BRSO ARIE i D Sl AR, OSPRV3 Bl s LT 7 Az LA

InterfaceUp: 1 FZWrilflA, R MmO RIMBA OSPFv3 #HfEH, JEHZA
BAER . iRz O FHAE G, JR3hE 0 N Hello SE R 2% [ 4h & 3% Hello )3T R & B4 HR i
A JE

Loopind: HIME S R EWk, F£HEITLKEHEN Loopback JRZA, RNAEEH T 1EH 1%
Paftti. AR IRE U E Loopind £ K H 448K HE N\ Loopback 22 FIRZS .

Unloopind: HHME BT Z Pl , FEIE R H Loopback R

WaitTimer: Waiting &I #5HER, K IAXH4ERE - DR 1 BDR 15 BT fEgE o, ArbL
FUGHEATHEY |- DR M1 BDR [k %6,

BackupSeen: 1% 3443 B % tH 2% ORI 2 Fr 7255 2% A& {547 /E BDR. A MR 5 AT LA
1551 (1 YBIABFE Hello $CHRH H S 4Ry BDR; (2) W HI4BfE T Hello kST H K
HH 54riHN DR, JfH¥%H BDR.

Neighbor Change: ZF R O ERSREARAS A T8N, FTEEF#ITHE - DR
H1 BDR HJif 2

InterfaceDown: T~ Z Wil fil Ak, RAEOWHF, AAT#EE. (EEEDRE TR
InterfaceDown FHA4-# 44k A Down R .

2.2.2 SRBARTSHL

51847 OSPRV3 TSI i Hi #7215 N 2% i) FL e it ph 28 3 7 AR R 9% &, OSPRV3 1R
AR ARSI 2.2 B,  HHAH B 0408 Fa S A i R AR R IR LI e i, b 4E 320 = IR
BT,
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Start
Down

A 4

HelloReceived Attemp )

A

A HelloReceived
{ Init F '

2-Way Received

ExStart Y

NegotiationDone

ExChange

2}
&)

ExchangeDone

Full Y Loading

LoadingDone

( >Down ) ( >Init ) Ij >2-Way ) ( >ExStart )
AdjOK?

Inactivity Timer|| 1-Way SegNumberMismatch
KilINbr||LLDown |[BadLSReq
Y A 4 A 4 Y

( Down ) (- mit ) ( 2-way ) ExStart

K22  OSPFv3 s AR E IR AL

OSPFv3 il e L T 8 MABJEIRAS:

Down: ABJEMIWIIEWARAS, R UFTEA NALEU R Hello #3C, 4B8JE KR LT Wit

Attemp:  EAR L ETEA MNAR R EE Hello /50, (B4 BT 40 8 X R &L,
LA Hellolnterval Fsf [ /i) g 7] 408 J& 8 H 1 b 4 3% Hello #R3C. 48 EIRZS R T NBMA R4

Init: ZARAESR I YT S5 FAON LIRS R, RIE] T 408 & IE 1) Hello #3C, {H1%
Hello 2 SCrR A B 5 A MBS 2%, %28 Hello #3CFR A 1-Way Hello 4 3C.

2-Way: RBHANJEXC B 7 XUAE RS R, RIUEIARJE A% 1) Hello U E & 1A
RS, %28 Hello #3CHR N 2-Way Hello #7230, 2-Way CIRZS & 8 5 AR BE AT A i IR S
DR/BDR i /& I 3 2-Way B 5 =40 B IR AS [0 5 B 2% H i 28 R Ao 8 37 XU Im) 41 5 5% 2 1) 1
H % 2 6] 75 B B 52 L 2-Way Hello #5 SCR4E AR IR AS

ExStart: %R TR AR JE G R 1% a8 Z TG L AR R RS — 20 . RS
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N, AREXE AT E KR RZFWILE DD ST H 5 BT . 3 O R IR E B T4 = XL
JIES S 1D, BEEHAS ID BORHI— T AENL, TR — AN, FF H B EVCEHE DD #H
IR P 5 S

Exchange: iZARA T, Q& XI5 7% i & 1% DD #i SOR IR ALK LSDB V& 510 .
DD R H MR, R4 W ENRIEGIIRSFI S, MANIEL LN FF S NE O
RILH) DD #RICFA S kAT N2 . iEF] Exchange B AR RS 285 5 LSA iz

Loading: 7EAREWTACH DD R3CJE, AHhEG b 2%k 275 5040 5 % i 85 H A kL LSA
JeAMH LSDB Hi A . UL IZOIRE T, B SRl w205 KiE LSRR SCRIG K BT 75 (1)
LSA, [AIBF 240 & A% 1 LSR RS G did LSU RS 1140 & Ak FL AT 7 221 LSA.

Full: SEA4RERIRAS, RHAEXUTIEE] T LSDB IR, AL e R.

A IR I e AR 52 — R B FAEIFAI, OSPFv3 Bl e LT 13 AR R F 4

HelloReceived: IS E] 1 4R & & 2% Hello %52, 12 Hello 50 A 15848 B 25 A i
%, B R T AR JE KL 1-Way Hello #5732, filt & #E Init 48 EIRAS .

Start: ZFHAF HEH T NBMA %%, itk 1% 44 5 i a5 L HelloInterval B [a] [8] b 7]
& JE K% Hello SR @ AR R R R o

2-Way Received: FHIULE] T 4BJE &%) Hello #23C, 3 H Hello #ik ¢ b & & T AHEg i
%, BSR4 R A% 2-Way Hello #23C, BERS 2R BHAR & XU @57 7 WAliB 5 R &, filk it
A 2-Way 4 JEIRES .

NegotiationDone: F£HILLEXT hiisete, #E 7 F MK EM DD MXHIEFHIS, fil
&t N\ Exchange 4B ERAS, HUGHE4T DD ik SCAZ HL,

ExchangeDone: FKHHAE X758 I DD RS H., 3REL 7 X5 LSDB s g o, il
RN Loading 2B ERA, FFARIEAT LSDB ##E KR

LoadingDone: FH L& MNARJEEAT T S #2260 LSA, BIFILEE 5 1 LSDB KR,
i A2 3k Full 48 RS

InactivityTimer: &0 & I E S0 & I 2N, R BH AT DeadInterval (] [H] k& A %A Y2
AL 8 A% Hello #3C, AT F 2040 B IR 3E . Down IR .

KillNbr: FRIILLE SR W, Tk S8R LT E, BEARESEN Down KA.

LLDown: i ~EWik, RUKERERE, 20EATE, 48FRESH N Down RS

1-Way: 2% B3I B AT JE 4% i 28 A6 1Y Hello ) SCH AT E 45 A 2%, B 1-Way Hello
T, B 5140 A P XA B OC &R

AdjOK? : Al R AT 2 15 75 EEAAR J S S BRAERF AR 0C RV H 0,  HE 45 R ] e
SR LE A OC R L AR R

SeqNumberMismatch: ZZ (K] DD A LI RA TR ZF T Re 151
AR : (L) IS HRINTFS 1 DD )30 (2) HURBI= &M E 1-bit £711) DD #3C;

10
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(3) #4125 E—4> DD R 3R BUHA R ) DD R 3L
BadLSReq: Y3/ LSR kAL &1 LSA fEAM LSDB ik s, EN4RJEER 74
Hi LSDB HHAFELERT LSA, REATEEE 2 Bk F2 R HBL TR
2.3 LSA 4biE

2.3.1 LSA L&
OSPFv3 P 1425 LSA #E A M E K LSA SkB, KRERE e N 20 70, K 2.3
FT7s

LS Age LS Type

Link State ID

Advertising Router

LS Sequence Number

LS Checksum Length

2.3 LSA ki
Horp & B BAR & X F
LS Age: ZFBRML T LSA HAERBGEE A IENTE, AR ASAL. BrA s LSA H LS
Age 0, LSA fR17-/E LSDB HH LS Age AW N, Kik LSA B 75 Z4E LS Age L&A
i3 ARSI AE IR IS ] . LS Age 1A% 3600s 1) LSA ANFEH TR HTHE, AIRETR ZXT % LSA
AT B AR B B b
LS Type: F£WiZ LSA Fr)@a8 M R HAH G @1, LS Type #& Xl 2.4 Fros.

U|S2|S1 LSA Function Code

2.4 LS Type k&
Forbrgy 3 LURR AL 4B E 1 1% LSA B — 283z il g M. U-bit AR 70 RENSEE LSA b FE 7
X, N 0 M2 LSA 8 BAT A i 7 L2 B LSA SRACER, 2505 1 LA CL i

LSA AL HE 5 SOR A N2 % LSA. S2. S1ARIH Ti% LSA MitizyulE, W%k 2.1 Fior.
F 2.1 LSA Lz U

S2 S1 iz Ya

0 0 A i PR S A2
0 1 [X 55 [l vtz
1 0 B R FEz
1 1 N

LSA Function Code & LSA f2ETgatd, FTHRIRAIX 7% LSA T @27,
Link State ID: R HRIRE. OSPFV3 #4H1, Network-LSA [k R A FR1H A DR

11
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FEXT NEERS FJHEE 1D, Link-LSA HIEERCIRAS TR IR 8 X B EERR EREE D ID, T
i 2R LSA HIBEROIR SR IR AT A AT = o

Advertising Router: 4= %1% LSA K& H#s ID.

LS Sequence Number: LSA Frxf R[5 5105, HT#E LSA BI#iIH.

LS Checksum: ZFBABR T LS Age 54 LSA S 1156 A1 o

Length: 1Z 7B 2 LS Age 384k, LSA SIRAK .
2.32 LSA %K. RIFTFZL

21T OSPRV3 TS ) EE & % H 2R R 2 A B M () LSA. BN L% 1R 2% i 4 T 46 AR J5 4R
2= £ % Router-LSA . Link-LSA F1 Intra-Area-Prefix-LSA; DR 4“4 i Network-LSA
Intra-Area-Prefix-LSA; ABR 2% Inter-Area-Prefix-LSA F1 Inter-Area-Router-LSA; ASBR
2E 8 AS-external-LSA. 46 HH A8 AE i LSA BT SLliny, 23380 LSA 7415, K LS Age
W0, THE LSA FIRESAN, S84 LSA A LSDB H e i AH R (1) 82 M1k 45410 f5 6 FH 2%

%A H O A LSA 1 LS Age i£ % LSRefreshTime (1800s) I, [ i 2% 7 % B 5T
A% LSA [RBTSEBI SR BHTiZ LSA, BIAE 1% LSA R AR P9 28 A% i A2 738 At 75 B34 T il 3
REFE . IXF LSA K E I Rl E LA 3G 5 1 S RS SR A 1

2 LSA MER HH A4 2 tH 25, LS Age 75 228N EAHREL L AL S eS8 N 18] o 24 LSA
fRAFAE LSDB i), LSA B LS Age tiAWIG N, RIS 72403, LSA 1 LS Age #iA 2>
It 3600s, 1A F| 3600s H LSA KeAFH TRg it 5, FHEMMZE AR, 0] PLE Rk
31 3600s F LSA E 7 A= B AT LSA Iz HHAH B 32 RS2 o A8 4R J& XUy #3547 DD 4Rk 3032 B,
LSDB 1A% 3600s ] LSA A2 N E] LSDB JLa R, i in 2148 & s gk & E
femikr.

G H AR B IS SR AR AN PR ATk, A R A T N B i ok e I, B H AR
(1) LSA FEM 28 [nl SRy, 75 ZHE AT 4 a1 LSA. $RATZRIAIE N LSA K7 415 Mt
LS Age 154 3600s, H HFTEEATHEZ oK LSA M2 A1 B2 i bLa] . % Hh 2% R Be R T 2 H
TR LSA,  TIASRESR AT 240 e B 2% 22 B LSA.
2.3.3LSA iz

OSPFv3 thisl 24 T LSA Mutiz WL, iEid LSU fRCH#E# — A EiE A~ LSA, F14#4 LSA
ki B R B LR B Y — Bk v 7B ORELZ ML T SR, Sz AR A LSA B EAL L
IR, RPJZ % LSA BFKE LSA MRANEIALE A E IR EALTIER T, k83— i A A e 2
S JE ) LSACk BIZAR ST LSA HEAT AL, W BI<E 5 1 LSACk R i ST F MAR 1) e i
R EALD L P BRI LSA.

US4 JE RN LSU RS IFah itz i fe b # O, w5, 5B BT IR LSU i
ST B, ARG LSU RO 1 54 E ISR fE A X I8AH SRR RIS H] Exchange MR
PAEAS Sz IR, HEEEFAMELARE, Hk, EFEX LSU RCHH#EHT T LSA T

12
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LSA 257, LSA K AISEH6 7 .

FETE R A ARIELL, W MAHE LSDB H & $k1% LSA fszfl, £k 3IN thii Ak LSDB
1) LSA 5Frile i) LSA HigrIHR &R, RMHEITEMT: HAeBWE kPS5, A
AERFFHITH LSA 8O AMEFIISMHEE, WM KRN, A BRI AT
LSA 508 £ P BRI AIAR A, A& P 1 LS Age, LS Age ik %] 3600s ] LSA T
BN, EFEN LS Age Z 5+ KT MaxAgeDiff (900s), M LS Age %/Mr) LSA BH: S,
P LSA N fE—SEf . RIHIELE R, AHEuT.

(1) U2 LSA BE#

A LSDB H AEAE AT LSA IS sl i 21 1 LSA Ht LSDB HH K] LSA i, T
¥ A LSDB 1) LSA SE B A 20 & B B AS EAL 5138 B RR, 1 BTl I BSH ) LSA
izl LSDB H, Jf HARYE scH i LSA FHTdEAT I B v S mHT B8 e R T, R I [m) 20 f5 ik
LSAck i SCHATHAIA . HbAh, 10750 I 2 B A I AE SLEE UK 58T I LSA Vv 45 W 2 R i e
AL B 28 -

(2) YR LSA 54 LSDB 1) LSA A [F]— 524

A LSDB H1 (1) LSA 5 FTIEI K LSA M IF—3], I Hix LSA AbT1%48 f& Bk IR
AEAAGIRS, NIFRVIAHEE 2% EAESRALE I A% LSA Kk, IEiF, % LSA
MAEBSE BN, ARSI EEBRCIRAS AL I R i BR % LSA, I 1) 20 & &% LSACk i SR AT
k.

(3) Y2 LSA #IH

7 H LSDB (1) LSA LLRTHEUSC RN LSA BT, 75 2@ LSU ik SOk A<t LSDB H
BUBTI) LSA RIELAARE, FF BT FrEa i s i) LSA AMUAfIA - % LSA ¥4 B RIEA AT R,
AN A NN 240 1) IR A& AL B R

Pz R R R IR BoRT LSA 1 LSU gy, FREHHT AR DR, BARREEL
PRUEINTR : 25 LSA BISRACN OISR, TS A&E T HE BV g T-1% LSA HIBtiz VG . % T
HA RGUVERINZ ) LSA, A% DB HERR SR LM T A 0 . 1b4h, AS-external-LSA
gz Stub XIBEFE TET ik . T IXIETE FIALZ (1) LSA, A4 DA NzX
BT B o 6 T A B B b2 (1) LSA, S O U B Iz BE S I8 11—~ %5 LSA
RAU G AR FNSE A IE H I U-bit 724 0, MNZARENZEA LSA NAMBEREIGELZ, SigH
RAEBWOZ LSA B 0 —A>. 47 LSA ISR AU R AR A IE HH U-bit f78 1, MPEZARENE
A LSA S AR LSA RIFAT AR, S&8 LG ELA LSA SR8y A8 Y 1)1
o

OSPFV3 P H 3AG = Phydkyz Ya . A i B 2 30 BRIk 2 o IX 98 [ vt vz A | v R e Y Lt
120 HARPHZ VO B LSA Sk S1. S2 LLFhrig e, AR LSA BAARFRMHZ
Link-LSA 7E A< 55 4% V0 Bl 3E 477672 ;. Router-LSA. Network-LSA. Inter-Area-Prefix-LSA.
Inter-Area-Router-LSA. Intra-Area-Prefix-LSA 7F [X 385 [l #E 17472 ;. AS-external-LSA 7F B4

13
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ARG HE AT .
2.4 RE NG

AKEEND T OSPFV3 T B AME S ARG . 4R H5¢ RIER LA LSDB ¥ 1) 4L
52 OSPRV3 WHSGEAT MBERIAZ O FTIE, SCHR S5 G 3 LURSHLR AT FRAS L 453 8 RN
S FRREAT T VRGN 0T, RIS EE S R T LSA MR T AL ML . AN T
OSPFV3 P H (R E UFIAE i, N SCBE | B ARl

14
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$3E=E GR HF

3.1 [

A0 RS AR TR 1P IS U R R I R, AR R A ) e A SR R AR
FE 53 A0 2 FH AR B o, LA il 23 T AN AR e A S T AR 20 3 o 58 ) 25 T 3 22 40 53 R s il
FESEH, W HFEERIRA SRR AE R, S HIRAE A T HIR &0 T E R R
AR R R S AR D A P AR o R e R T ) = A S IR RN AT 5%,
FH 4% AR AL R

GO, 1847 OSPFv3 WML #8542 il /2 T E AT Bl s BOR AR & BT, 41
SEHTT AR E X RIS AN LSDB #¥E IR . Wil 3.1 R, RT2 5 RT1. RT3 #l RT4
AL T AR R, MG TREIRE. I, RT2 362 kT Pl E o3 A R,
Y RT2 &I LA 8 F IR 16817 /5, 2l fra 42 1 KIS 1-Way Hello i SR K
DL 2% R LA R S R . AU s RT1. RT3 M RT4 H T2 i 45 RT2 &
ST AR R, N T Gl T Ek/b LSDB )5 T R A SRR B R, R AR
RT1. RT3 1 RT4 7EY 3| RT2 K i%H) 1-Way Hello %305 iAN RT2 fE#R U K k42 EE AT
H, 2% RT2 WABJEZI R, WS RT2 MIAREE S ZR, BEHE AR LSA Sk 5 3k
PR EFFIE R M4 R e B eh Ay, [FIB EAT B E v SR 2 e R 00, RT2 MAH LI
WL R AR R R . 2 RT2 &2 H P E g ok E & 458, 5 RTL. RT3 #l RT4 FHIK
S AN OC R FF AP LSDB #dl J5 , i #% B 4% RT1.RT3 F1 RT4 2> HEr A= B B LSA
FEAT B TR RS R I, EHT RT2 WS BAH R OCHE KR AR Lo X Rl 2 B A
RT2 i 2 T b3 s B A B R v, W% b L R R 3% ANt 4 R i s v b,
1 A S 0 18 N Ul i SO e Rt M N 1 31 S | 2 105 P = vy 3 S B o A o - S v o 4
FH 3% 3 A1 b 55 T T e AN AT 5 L

RT3

RT1 RT2

‘Eiii' RT4

3.1 OSPFv3 il E S
SR, G SRAE RS i 2845 H1 )2 M B s R 5 5l 3 R BE A, 8 PR AR B M AT AR PR e AR
TEAAE, ARG RIE T A KR IEw AT IR OO R, WIZ 5 4% 28 7EAH S 1Y)

15
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O A AR R T I, SR AR T AR SR S X E B B AR ISR R R, G
T MMBRAH R )20 JEAS B BB A AN LSA I BT i T B BT 5
3.2 GR #lHlfE /v

GR WLl —Fh s rT SRR, BEAE % HH 88 150 45 428 il 2 3R AT P8 B JE B 3 A (54 7 v
PRUEFS & JZ T EAR A R W, AT SEBFIE S DiRE. GR ML L OFE T MER AR X
24 2 AT P R S B A B BRI, RE A 0 LR T R AR U, AR IS AR
2% % 5 4 bR 28 LA AR o R AT A5 B AE — e I 1) P AR FF AR E . ZE PR J Bl 418
Besh Rl G, AR A & T B E S B AR AR AT WA B A 1m S R (5 B R A
[F25, ERERE N A A KR B E G AT OIRAS . IR, 7EBS HH 2% 3 & 350 2 1 Pris E e 8 E
FEH SRR AR R, WO KA AR AR, AN IR RO 551
ik, ARG LSRRI WS 4T, MIMTHE R 1 48 B Al S o R R 1
321 GR BREHHAE

iZ4T OSPFV3 WM B K H 88 7E GR 3 1k F ] 43 g i b £ (01421,

GRRestarter: B2l 2 i & 42 W0 E 8 8 F & 518 H B A GR Rk s s,
FRA GR H S % 45 -

GRHelper: RIFI& AE P i3 EE JE B3 24 (30 1 2% 28 B A AT R G &R, B e GR &
JE RIS A 545, HFRN GR HBhES AR . — &M HE & T AR BN 2 & H 5 B B
P11 GRHelper .
3.2.2 GR Hl#ll 43

H T, GR HLH A SEE A 2R B PR IETF FrE GR HLFIAIE IETF FrifE GR AL . IETF
PrifE GR MLHIZE T IETF AR#ERTTSEHL, 7F GR 5 i F2 ', GRRestarter 14 4% i@ it 1] GRHelper
W% K% Grace-LSA i3RIz H GR X Hjiife. A IETF A5l GR HLHIAEIET IETF bR
THSEHL, 7 GR H 5 ik #2H4, GRRestarter 1% 455 GRHelper ¥ & < [A1# 1 AH B E 457 LLS

(Link-Local Signaling, ZsHifE#%{54) “f1 OOB (Out-of-band LSDB Resynchronization,

M BE RS RO 2 o R O M A5 B OSPRV3 sl Sk dz il GR A2 HifiFE. IETF
PrifE GR ALHIAITE IETF $rifE GR ML B SEILAE BRI, 752 i &8 58 b RN A ge e & A i)
—Fh GR it f7. AR X IETF Arifk GR WL HEATHT 58 ASZH.

RIEFEN GR HE A7 2HIANE, GR L X AT 73 it &t GR AL FIFETHRI T GR #l
il THRIME GR MLHI RIS A Z AT GR E)g, Fahidk N\ GR HEJG LM — el /72,
WA AT 55y 5. o Tk kit GR wLil, W RAZERE N GR HE JE i RE mi i — 2ol & TAE.
JETH-RIME GR HLHI RIS A FIE i 212847 GR HEJH, #iahidt N GR &5 AR M — M szl 7
3 AR e B BRSO S B R S S st AT R GR B, BN GRRestarter ()
I B2 R A P S A 77 2 B E &AM BRI AT 58 i GR B R . Mo THEvHRIYE GR #Li,
F%)y GRRestarter 1% 1 #5 B& 25  E AL VA £ &G, SNEEER GR EE A2, A
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PR T TR GR LA T 78 A SZ B
3.3 Grace LSA

Grace-LSA #& OSPFv3 Wil — Pl R A LSA, % H & & 11T GR HE A4
Fs, T S A A0 B AR & R S HOEAT GR H S VARG . Grace-LSA HdfEalr 1 AHM )
GR H s BRI, Ak ot A 3.2 k.

LS Age U|S2|S1 LS Type

Link State ID

Advertising Router

LS Sequence Number

LS Checksum Length

TLVs

3.2  Grace-LSA ¥z
Grace-LSA 1 OSPFv3 th il h & -1 LSA HA FFE Ay 20 #7511 LSA 3k
keI, Jrb, LS Age IR4RTE R B T EAT U IR S B A (R R A () K b 2% A RN
GR H Bt fe 5 i it (8] . OSPFV3 3 #IE Grace-LSA R 7E A 5% % i BBl gE 47342
Rl S1. S2 LedefrlEl ey 0. HRFBMBE & LI 5@ ) LSA MF, A
Bk . TLV #7304 Grace-LSA HIE#E 7y, HARM& &l 3.3 B,

Type Length

Value

K33 Grace-LSA H1f TLV #% 3K
OSPFv3 #hif 1, %A Grace-LSA #[E 2 #5745 A A~ TLV — o4

(1) Type=1, Length=4 ) TLV, It Value y GR J& Wi fa K. GR J& Wit fa] K B2
HHEAT P00 R B A B AR A B 28 s FEBE N GR HL R AER W, H Td % AU
A1 S5 S HH 4 150 A 75 1T [R) BB P 44 B 4 15 3 1% 3 3 B HH 48 (0 40 FR 08 R AN % B S BT, IRAE
A I H AR S B R B A RS PR B AT R A L ARSE AR AR BRI F .

(2) Type=2, Length=1 ) TLV, It Value Jyi% 1 28 &N GR =B ALK E A,
FHHEAT P00 SR B A B B B R 23 2 FEE N GR H R JiAZRT 12 - Value HUE A 0 &
IRARFERR, AL FRREMEERE, A2 RoRTAFEBTH, N 3T &EH.

3.4 GR #l#| T1E/=3E
CFF GR HJE RE ST B A8 & AR ) J2 TR PR S B A Rk R, O T SEIEE K
JE AR R R A W, D20 2 a0 A

17
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(1) GR HJFIFEH, % & A AR TR A E AL .
(2) PPEFER G, B a a0 SRR S T A BT EE S, EREL T a

WIER AR o
(3) APJERAEE )T, H5H A A0 FOHrR U 25 T () LSDB ¥, Bl e 3R A e 3
RI X 2% $h 1M

EHE T GR AE 70K B A8 B A& 1 ) 2 AT Wb S Bl A5 (R s AR I, 2 2 1) ]
4R J& 5 HH 2% 25 0% Grace-LSA #ROCKIm 15 41 5 % e 48 AR o 1 &3\ GR H H R, %
A A H B RN GRRestarter. &322 141 & % HH #5 7E W 31 5 /5 B HH 88 &% ) Grace-LSA
WG, #H GRHelper g /1IN GRHelper, # A GR H S mAE, WrBhE &K s 5% 5
GR HJi. £ GR H A frh, 485K a8 B = 7£ Hello R SCAT LSA rh 4k 2238 15 55 5 5 B i
TR HIRNE R R, PRUEIZE 126 B A VBRI A . 8 5 I H 2 3 A 8 1
JE M G B3 R B S 5 R s A R SRR R SR ST, L B AR 1
M HHAT LSDB BRIk S AIE . LSDB B¥E b 5e s, B T R H o A0 R R s
[RIR0JE k REHTIA R AR, GR HB ML R, HH KRR GRRestarter 530, itk
I}, H S B EH A 2 A B 3 A0 i R 88 R 0% LS Age 4 3600s (1) Grace-LSA ]R30, JEAI4RfE
PR A AU % GR HB IS o 4 <0 & % 28 W& E W B)i% Grace-LSA #30)5, 1B
i GRHelper #5(, £5W GR HRVifE. 7EiBHH GRRestarter #1305, 5 B H 25 iR HCHT
LSDB {5 5 BB AT 2% F v S5 BT 6 R R AN 2, I 2R i 2% e AS S, AT 58 WM A0
5/

3.5 KRE/EE

AT @ X IZAT OSPRV3 P36 H 2% 15 45 P R JE B & (B4 AR B B AR i, e i
Hi @A, Mgl GR HUE|, NHT GR HLHIFIZEAM S, A8 GR IR KMtk o
A GR MU SZHL 4> 2. BEA, SCHRIEXT GR EJH it 2 4 Y Grace-LSA R CR 0F A
WA AT T VRN )G, EAMER T GR HUHIMIEAR TAEFEE, DL GR HE AT
I B AR A Z [ A B AR

18
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axlly R =l A \
%45 IEI\ lﬁﬁ'
4.1 RIEFF R
AR VA R G 5 T 5@ 5 A m WG B 6 AT R SR, B S A

RZER I 4.1 FTR .

EET
CLI WEB SNMP XML Info Center
)1
Routing IPv4 Routing IPv6 MPLS VOICE SECURITY APPLICATION
SOCKET
IPX Stack IPv4 Stack IPv6 Stack SNA Stack
WAN Interface Management LAN

A,

AR
B

L

L CER ]

MultiCast Forwarding

L3 Forwarding

MPLS Forwarding

Application Process

L2 Forwarding

QoS

I

Driver

AN

&

Hardware

K41

BT 6 7R R S8

AT SRR IEHI LD IPVA/IPVE sy A, LA SRRk 1 2 Al Bl i 15 W 4% i3
T EAFE IPVA/IPV6 B HIHOR . MPLS HiR . MZRIEE AR, M2 ek, TREAR
ZJRFRBOR . MPLS $2 R H5ARMT QoS BARTERFIE, A& H AL A 55 9 B () P 45 454 %

AT G N BRI R Oy 4 AP BB, SEHT I BT A S T

Mo Horp, BRI ZE MR AR AMA R IR E B R O, WAy 24T WEB EELN SNMP

EHSE, SCUUN AT G R B ST i E

19
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5 A A HI P BRI B BEAN AT & 1038 i s B8 ~F 1 3 247 53 B SO IO % e T e s
SCAEFIHERRAE R G HER FEA T S IR UL S I8 AT A R il . AR A 90 SE B &R
GUEEHRA T AT G 3 B P T 6 1PV6 2% e AR 45
42 BAF R
421 AEFR

R A R R TIHER) Linux #4E RGHATH K, RGEEARBTHEAE AT
Unix R4, SCRet GE. BT, W RGR ARG 7 524 00T Wb

Jrgg— RIS, AR RGN AL BERR T AR, AR RIS, G
BEAT ISR SO B BE . ARJEEE . LSDB Bud MR th a5 i 4 A AL B

TR ARSI, F RGUHAE N ARSI 2 ANERRE, Uk, BEOEEE. AT
JEHAE . LSDB U4 F1 i b H0HE 55 B AS [F] (1 2 R 43 kAT 44 AN A 3L
4.2.2 FREESIIE

SRR, BEBARGEN AR — B RRIT A, Bl BN, Rarid s
Pa 7 ) (PP SN, 7 o) @, (HAEAE R AL B EACRBUR, AR T AT HATRE P& N7
R, KRHAZEREREF B, A EEE A F LR BT 403, wTLARIH 2 4% CPU 1)
FHAT AL FE 8 R S A AL B SRR R G R AR R RE, (H AT R R 2 AN 2R AR 2 TR B U ) 9 v
A i

O, WHRMR S R, ARSI RGO E AR, Bl b
BONEB, WRARGF. WIERSC. BIDIREHL. RSN, LSDB HidE . B i 5A
B 5 NS 2 T TH AL SRR AE Y, RIS R G0N A A 8] R AT A R E R ), B
R, 0kl 4.2 B

ARGz

Y A 4 Y

WA |a—  CRENL i3 EIPN

\ 4
-
[%2]
O
us]
A

i i

K42 WA KRR
(1) PrERSCHIBOR JE T 110 BT A, TERIN AT W54 Hello i SR
EEIEROCERER, EAEREDBRHELT, BT REHFER SR E UL RS T
e mE s Hello fiSCANGELR B AN N, T2 BN RSB JE IRz - BRI, 7R

20
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Hello i SCRI & HAE R S5 IF, 4 Hello R SCHMBC B 3 SC G2 i X BEAT AR e AL B, HilBr 48
JE R I 58 I 88 DLAERF QT B X RIS, 85 5 B RS LT /b2

(2) MR T CPU JHFERUERIE, %A OSPRV3 thill (108, SLIBINE . 1E
SERRZE T, B SR FE I AL o B SR I TR — . R, B LSDB Y
Y FIEE T AT 20 B, R RE B AR N — N RO 2R R SR AL B

(3) LSDB & OSPFv3 #ps SEHLIAZ 0y, HREIR E s R — 807 RN, P& HTHE,
ARG EMARESHIEEAR 2V 7] LSDB A7 £ St BB 8, % LSDB ()38 A/ il A 75 & Fh it
4y, HAK LSDB HI4Ed 7 B ok, R 5 i sl Ui 48 vk 55— J71H, B FRRAL
AR JEARASHLEI AL FEXT LSDB il ik, FEREM BTG, BRI SR
s RSEK. B, FEEEEIDIRENL. AREARSHLA LSDB fI4ed 1/ y— > Bl 2k
FER AT Ab T

(4) BEFINMflRSFE L, WP ECE AR B 0l R AT ASBR A A8 fil &
S5, JF HEE B S NIRRT )N 2% eGSR BB, Rk, DB S — A
B R R AT AL FE

(5) B X AR 2 (R U 1] FRp 2 R i) 8, m] AR A Linux #4E R G R4 4L
LERR R HLRIPOR AR e X 2 AN RFEIL R A A AE B0, Bk BT (9, s ingiAn
FRBLE, PRUE T 5 S A2 [ EHE T 10 7R L8 1 A0 1

i LR, ARE ARSI EF TR, RS LR &, ERGHE F4kahl
o3 th 2 B RFEAT IFAT AL
4.2.3 &1ZXI 5

BT RGF N AES A F BRI T L RGEFAE ks, AN, LSDB
Bl sltEMmg ol N, Hrh, REFALHE T EAFENIE G BOFEF, HlkE
(R S R AR B, B SR S AEFE B RS Hellow DD. LSR. LSU 1 LSAck TL2 MR T
HEW . FRAT ARG AL B s RS HLAL B A4 X 422 CRRAS VLA QL B RS AL 437 F4b 22, LSDB
K A FREFE N A2 LSA OCHIA R RIHT ZAREZ A EE ;s b i+ AL R AL 55 # AN
B HUBERTZE AT —BE S IEREL, DL S B A ORI S B R R AR EE s B 5 N Ab
PRALFERT SIS B H S S0 ) N FNEE R AT AL B

R, ARG HARIORE IR, BT SEI i 78 R G RE T R4t AN R FE

(1) RGHIEHILIE: 757K RG AN AP E BAMESSF ), ()i ik i 3 e R A ke sk
XS BEAR R G A g

(2) RCTALFRLAE: 71500 Hello #OCHAT TRALER . 48 FE R I 58 I 85 (1 4E97 LA & Hello
RS 1) JE A 3k

(3) LSDB FURAHLLLFE : 71 5720 i SCr b 22 82 15 S AAR A5 B 4E4 UL & LSDB
AR YET o AR AE N )4 AN &L AR R HE S B LIRS LA AR RS LR AR IE, M
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%ﬁzﬂiﬁ%/\ OSPFV3 thil iz % . AR, HEAT LSA B MALEE, ok it B4R AEAE B ¥ MG

 HBHERTZR (S SRR — B E B

(4) PREHTIE AR TRk U ARG R R AL B, BIARYE LSDB %28 LSA Ak
FHRL B FHAS B T R B HR LR SO R, BB MG BRI 4R ik ag
5 BRI, HuhE AT gE B AT —BkE B4 4.

(5) BEHGI NG : 51578 B3I NFIBEOE S A AR B, RICKE S A P S %t A5 2 5N
FI| OSPFv3 Wil N AT BB K AT 6

4.3 IMEBIEIRAZ B

AR RGIET AT 6 BB PUE I, R py 3 1 LR SR e A BT I,
A R I A B AT IR, MM BRI 1 BB H 2 18] AR o AS TR BT AT 7 SE I I
Bid oy OSPFv3 i, 54N e A HX R 4.3 frn, FEAHE 1Pve ik,
BEEEH., FETO. MEBEMHMRIB X, MmiEHEHE, Mg HA SEIOFAEES
OSPFV3 MBI ATAZ B, 1 A2 @ik % pH A B A HRR AT [R5 58 L

IPv6 3R fic & & fF B
OSPFv3fi

I 3
T 3 3

FOER [k

K43 AMTEHCSEH KR
(1) IPV6 il
T OSPFV3 W2k T IPv6 IE R AT B, I SR SCEREE T IPV6 H0i3L,
[A it OSPFV3 Wil i HdE it 5 IPV6 PSR A8 HR SEIXT 1PV6 B SR SC IR SORT K%
(2) BEEH
A AT B AL B D RE, SRV R B S BN HE B N\ o E .
OSPFv3 Bl fir 2 ATAEIE AT Ty AT 5P 9 HERE R 3T, VB RIS IR 470 11l 2 2 i 5/ E AR B
H, FEATT OSPRV3 Wil a2 NS Maf, i A% (1 (3 MUK AH B 1) iy 2 S 80K
%45 OSPFV3 Pt

22



RN L L s PN 2 Tl e VA78'S

(3 FEFO

& B L EHC et 75— 05 Bl 0. BT, OSPRv3 #4583

BHERmAHHEELE. AEE. REHEERMAFGLEERFLR.
(4) B

% HH B2 OSPRV3 BRER IS 3R, OSPFv3 BhSURALIZ 1T T & H BR il AN H4E
N, F& OSPRV3 TMLIERIZATHIIEAE . e IR ALE OB R, a2 M . SRS
AL EERAEE . il FR AL 1Pve Hibl(E . HA $ 4t 3 SRS & 32 & 3 2 W)
KA £ I TE . OSPRV3 W BSOS B AN T 3 . HubE 3 BRAD HA SSBLHUEATER R, T
T H B A PR A AT B A B, AR, MR AT HA SR e E i B b SR
R4 OSPFV3 Pl

(5) RIB %

RIB /& %R /5 S IR . OSPRV3 BIMSGEEAT B HH U155 f Ji e % o A SRS B 6 RIB
T s B E BT R M BR B E AR . FEREAT B B 5] AT, OSPRV3 W B HA 75 2215
i RIB 5| NSNS A B .

4.4 S~ RBIRGEwIT

AR RGN R AR <R —~ X~ =487 MBS R T ®E: i
BETaEZ2AXE, FNXETN XS ANEN, SO E TR R X, A
PO Xl TR AR EAS
4.4.1 HIZHIRLEN

OSPFv3 My I HERE R 454 P 730 FE ID. B 2% ID. % il 28 8 RN T [X 4k 2%
RAER, WS AR AS-external-LSA Fil OSPFV3 il i 13 . HEREERE 454 R 4k i) —
S R E BT

typedef struct tagPROC
{
unsigned short  usProcessID; [* HEFE 1D */
unsigned int uiRouterID; I* A ID*/
unsigned char  ucRtrType; 1* BRHARIRA
unsigned char  ucProcStatus; 1> HERRARES */
SORTLIST_S  sllArea; [* BERE T XaEER
LSDB S *pstLSDB; 1* FFET LSDB, f#fifi AS-external-LSA*/
HTB_S htIntraRtrTDl; 1* XA R */
HTB_ S htASBRRtrTbl; [* ASBR HIFER */

RADIX6_S stintraASRdXx; I* BIERGNTBEEHE */
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RADIX6_S stinterASRdXx; I* HIGRGFEBEHRE */

} PROC_S;

4.4.2 XIS BRI

OSPFV3 PRSI X S 4 S5 44 rh H A T XIIZEAME B, X4 ID. XIS, A%
X%, FR, XIEBGEEUWZ R LSA WAFMEE XIREIESS T, B35 Router-LSA.
Network-LSA. Inter-Area-Prefix-LSA. Inter-Area-Router-LSA #l1 Intra-Area-Prefix-LSA. [X 1
R N 1) — e R BB

typedef struct tagAREA
{
unsigned int  uiArealD; [* X35 1D */
unsigned char  ucAreaType; [* [XIRA %/
unsigned char  ucAreaStatus; [* XBORAS */
SORTLIST_S  sllIf; 1* FNZIDE A R~/
LSDB_S *pstLSDB; [* X T LSDB, f#fiff XIByu Az LSA  */

unsigned char  ucAreaTransCap;  /* XIfEHife /1, Arb BT NEHIXIR */

} AREA _S:

4.4.3 OB

OSPFV3 WS 42 VAR 4548 Fh R8T 42 LUAH SR B AT 2., ande L 2 R A 2 RS
PG E I & (8] f% . #2107 DR/BDR 15 55 Hf — L35 TS BN FERE N [/ — AN 2%
[T B8 A8 AR FE— B, SNITCEE LA R R &R, a2 1 Hello & I & [A]B& A1 Dead & I
PRIRRSE . HhAh, AR TEREZ 0 Link-LSA AFfE7E 3 OB 450 . O B8RS M T
Y — L FE U R

typedef struct taglF

unsigned char  uclfNetworkType;  /* ML */

unsigned char  uclfState; I* RS >/

unsigned char  ucPriority; I* AR
unsigned short  usHellolnterval; * Hello e B #5 R Bg >/
unsigned short  usDeadInterval; /* Dead & I Z& 1A FG */
unsigned short  usRxmtlInterval; [* FEALER ARIERE >/

24



unsigned short
unsigned int
unsigned int
unsigned int
ADDR_V6_S
SORTLIST_S
LSDB S
SORTLIST

}IF_S;
4.4.4 SPEHIRLEM

RN L L s PN 2 Tl e VA78'S

usinfTransdelay;
uiCost;

uiDR,;

uiBDR;
stLinkLocalAddr;
stiPv6AddrList;
*pstLSDB;
slINbr;

I* $E DB R AER N [A]

1* B RERARY */

I* #OF DRERE */

I* $#0/ BDR 5 */

[* 17 LinkLocal Hsdil: */

I* Bz 1IPv6 Bk LR HhbE */

I* BT LSDB, f7fifi AHbEE R VG L2 LSA >/
I* BOTRLEEER *

OSPFV3 B3 <18 i At 54 b A0 35 1 2% v (1 7 5 8% Pl b 2 TR F 0 e 5% 3R T i 4 1)

MRAEE, WAREE H & ID. WEIRE. £

I Js L BE AT QR e e IS EEAME R RIS B A 4E 1

SRR AP A B EE(E R, W DD OCF AT BRPELE SR EECIRES E AL SR AT

HERROIRASTG R IR

typedef struct tagNBR

{
unsigned int uiNbrID;
unsigned char  ucNbrState;
unsigned char  ucNbrPriority;
IPBADDR_S  stNbrAddr;
unsigned int uiNbrOption;
unsigned long  ullnactivityTimer;
unsigned char  ucNbrFlag;
unsigned int uiDDSegNum;
unsigned int uiNbrDr;
unsigned int uiNbrBdr;
SORTLIST_S slIDBSumList;
SORTLIST_S  slILSRxmtList;
SORTLIST_S  slILSRequestL.ist;

}NBR_S

AW B LA HE ) S B B R

I* AR AR 1D */

% SBREARES */

1* SRS AR >
1 AR JE B ik */
[* AR JEETT */

1 A0 R RS E A+
1* EMNAAE >

/* DD #7515 */
I* AR5 DR AZE */
I* A JE ) BDR {55 */
Tl €TINS T
I* HEEIRSEALFER
I* BEBCIRASTE R AR */
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4.5 KEINLE

AR YA RGO R EHEAT TG, I TR T & 0 e ik R Gk AT B e
Wit SO T IR AT IR TR, IR AR RS TR OSPRV M [ BB 4TS
BT T BT TAE, PR 2 SRR B 7 SR AT VT S, RIS X P R P
HEAT T IURERISY, MR T OSPRV3 M 5 AMB AR INAE B o R BEAL, SCPIERT AR R
Giif O BB G MIHEAT T 8h, AT SO e S B 5 T AR
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P58 GRRestarter &%t

ARSI GR HLEIAAETHRITE GR ML, P RERS %y GRRestarter [ #% HH #5815
P B F A, RIS A% A 42 i) J2 T p 3 s A RN o 2 A AL R, 4 428 i i ST B
A 2R 2 428 IR 119 8 A SH A 24 T 3 42 1 R B i3 B8 A Tl e 2 205 45 A ) = 45 A
5.1 F|Rm o
FEXT GRRestarter BEHBHAT A BeTHI, 7R E SR F5 oK
(1) HAW R E &M, BEHSABREN GR BB iR,
(2) #47 GR HEJART, HEHARANY EHHIAIE Grace LSA SR A1 121 (1) B HH 48 15 4%,
It HARIE Grace LSA SE T Hello i30T K% .
(3) 7E GR H IR, B HHAF AR H TR AT 405 (5 S A0 LSDB i {5 5., #H7T
BRI .
(4) 7£ GR HF IR, BEHAAe4EREK th {5 B KRR E, RIEBIERE K=
ASH T
(5) IEHIBH GR HHMFE/G, B 2% AERE ¢ ot LSDB £ A i H 28 17 1) 56 37 -
(6) GR H AR LR G OLNT,  B% 28 e % 5 O AR5 (5 . LSDB ¥is % i
ERSN SR SE 1
5.2 GR R7&SHLE T
GRRestarter 7£ GR . J5 it f& i () A R 75 2250 W BUK AT, RN 75 2 & AN SRR 2 (R AH B
WREEAT A AL, DRI AE GRRestarter B rf §F B 1 — N = 20T SERIRES L, Skeds il
GRRestarter 7& GR # 7 i FEH 4R SCE B Wl dEFID . #% i (s B 49 DL & LSDB %i#i 4
P4E 7 AR BRI 7 1E4T - GROARZSHIAE y GRRestarter fHz #% (1% 12, & GRRestarter
BEHE T SEI ) SR BT 7E « ARHEIZAT OSPRV3 P (112 Fi 2% 18 45 3 I FE I Ab #EAF £, GR
REVLEI R 5.1 Fs
AE GR EF AR FHE LT 9MRE, HWBARIGHEAT GR H R AR,
Normal: OSPFv3 BEFE 1 IE % 18 7% BT AL IR 75
Prepare: OSPFv3 #FE#E A GR HJFVAZ AT MIMER M By, FEXTIEA GR =3 JiifE H % 1
SRR EAT RN DA B 5 A L R 2% A
GRDoing: ZIRAF M OSPFv3 #HFE IE4LT GR HFidfErh, EEAHEALEE S LSDB
Ak AN D
Generate: LSA H4f B8 =ARE . 7E78ALEE B VK EF LSDB iR 2 )5,
HEAT GR 5 1) OSPRV3 8 75 EEARYE B HT IRk RS BB AR &2 LSA.
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UpGrade

Prepare

) 4

Normal

EnterGR

BatchOver

Abnormal

AbnorQuit

A

FlushOver AlINbrDone

A 4

Generate

RedistOver GenOver

CalcOver

51  GRAREHL

Calc: BEHTIRERA . OSPRV3 HFFEMRYE AR i &8 LSA FHTEAT 2% e v R Il B
SEEIT

Redist: 2% 5| NIRZS . OSPFv3 #EFEXT AR S S S B T 5] AR R AT AL

Flush: Z4LIRA. OSPFv3 #EFEXT GR H E B H U I B O/ AW 4T E2 bR i
%K LSA BT E AR HE .

Batch: #lt#&IRA. GR EELNG, #HrF MR L n &k — xR E &0

AbnorQuit: 5 1B HIRZS . E N IZIRE R GR =G IR I 7 R &M, 53 OSPFv3
HEFESEFE H GR = JE AR,

T GR HJH i FErh LR N AL AT A0 BE,  ERIbAE OSPRv3 R EHRE 4510 T 75 459 AH
R BokIL sk iR GR B &

typedef struct tagPROC

{
unsigned char  ucGRRestarter; I* hriEse 75 f# 58 GRRestarter #8717 */
unsigned short  usGRInterval; I* it3% GRRestarter i [] GR J&3HA [A] */
unsigned char  ucGRHelper; I* Fri& &7 GRHelper B /1 */
GR_STATE_E enGrState; I* ACBERE G HT AT AL GRORAS */

} PROC_S;

Horb, enGrState BJHUE 5 FlE a0
typedef enum tagGR_STATE

{
GR_STATE_NORMAL _E =0,

GR_STATE_PREPARE _E,
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GR_STATE_GRDOING _E,
GR_STATE_GENERATE_E,
GR_STATE_CALC_E,
GR_STATE_REDIST _E,
GR_STATE_FLUSH_E,
GR_STATE_BATCH_E,
GR_STATE_ABRQUIT_E,
} GR_STATE_E:
FHRLE), FATEE X T 10 FhEfikfmk GRARSHLIIZH o
UpGrade: JH=ft, R T HA BEERETIZE S, SRR T R8N F R .
EnterGR: A GR HFMAEFM, R YA L GR HE 5k, OSPFv3 HEFERDK
Bt GR H L.
AlINbrDone: 2Bf&Kk REETEHFF, RHIEAT GR =3 1)K HAF O 14 a8 E
HTAREIRR, HH5ER T LSDB HiRE I FD .
GenOver: LSA F =45 M, R OSPFv3 #HFEE GR 55 Jo MR 4 ST O BE IR S
HF A T AR LSA.
CalcOver: BgHIFEEH FHAE, K8 OSPRV3 HEFRARIE BT 2E I % 2K LSA AT 1 1%
HHIFE, TR 7 R I
RedistOver: 2% 5| NG5, £ W] OSPRV3 BERESE K 1 %A% 142 L 28 5 A
RATREHE
FlushOver: LSA A4 i3}, R W] OSPFv3 HERE 58 i T X7 AR ARiC H LSA )4k
AbFR.
BatchOver: &4 45, F W] OSPFV3 37 1 HE T £ HEFR HEAT IO BRIt B 5% 1y 45
e
Abnormal: FHHMF, KW GR HEFIREHAKLE T REE, WA, IR
AR RSB
Reset: SHFEE B4, FHIEH GR H)HMfE)E, TXTHEREEAT Reset AbH .
GR ORI % A4 1 ik b 5 8 AT
typedef enum tagGR_EVENT
{
GR_EVENT _UPGRADE_E =0,
GR_EVENT ENTERGR_E,
GR_EVENT ALLNBRDONE_E,
GR_EVENT GENOVER _E,
GR_EVENT CALCOVER E,
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GR_EVENT REDISTOVER_E,
GR_EVENT _FLUSHOVER _E,
GR_EVENT BATCHOVER_E,
GR_EVENT _ABNORMAL _E,
GR_EVENT RESET E,

} GR_EVENT _E;

GR TR ASHL A 4k F2 BN AR AR S FDIR A WU R BAFHES) GRORASHIZSE, HETTHESNIR AN
BERSEM GR BRI, GR RSN RGIFHILIEEITER, hRGIFHLRE M H
GRORA IR B AT o U BPRAS VALK T, RS04 i 2R e B I e & 2R ke 5 oxt
S A PR AL B
5.3 #A GR

5.3.1 # A\ GR M7=

AT, AR SCHh FEAAE DT JUMEEA GR H B AR 5%

Yrse—: N uHhidiAT OSPRV3 iFFEHE J5, anH F iEidfi A Reset OSPFv3 Process fir & K ik
47 OSPFv3 HEFEE I .

Wi e NOHBEAT RS Z I E &1, IR & B IR 2 3 % (R4

W= ERHIREEEL, ORISR EE R .

REE FIR =M s floZ IR, (HE& #2530 OSPRv3 &b T =2,
5.2 Fiss

HA OSPFv3 F k4 OSPFv3 £ 32

=k

> e

(EA SR =)

(6247

RS mE=

> W
|

T+ 2%

> taun

T Ab 2 A 5

[ l
5.2  OSPFv3 #tFE T FF 2 Ab 2
AT OSPFV3 HEFEHE J5 « E A& (Rt A o E 5 H 7 BB Y, A2 &% OSPRv3 HEFE
IR EE . Ji OSPRV3 E#HFEUR R HA Bt Rk e IEE B G, S AR5 1 2w/
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VOGS FMLH], AEHE5E G MR HA BEHUE k45 0E B . BEJE, HA B 3 &7 OSPFv3 F it
FERIERE I B, OSPRV3 E R T & A2 AT Is AT G b, Ab P58 1) HA B[] &
BERARTE S, IR OSPRv3 T#bREFEH y& . SILFRINy, & OSPFv3 iR ®] HA
BEHA LT BT A RA IR, EEAEE A B0 A B 5E I S A S SGE AT L], b B
SERUE ] HA SRR 2 A 45 )H S, )5 OSPRv3 &R - g0 AR .
5.3.2 i\ GR BIHI4L TR

2] UpGrade F 415, filk GRARESHLIIEH:, S T GR R M Normal IRZ
AR iEF| Prepare RZS. #EN Prepare IREJG, RABHILIEE /R IsEnterGR £z 11HE47 48
RKFEAMHHE . FEN GR H G MM 20 2 —E %M, FEAFRHEL THIERE . #HET
1§68 T GRRestarter At /7. fEEHOE HIE Loopback #3211, 43 1 N AEAE Full IR HIALE A K A
A E &M, k5.3 B,

T

HERR B

HERR A B N
GRfg

\ 4

AP AL 5 1

\ 4

PO AR N
1EFull 4] =

\ 4

HA 55

\ 4

A 4

## N OSPFv3
IERRE

HEANGRE JH iR

K53 BEN GR &MHHE
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F5 bR & A HR 5 L, WA GRRestarter, 3\ GR 5 E PR, 750, #E X\ OSPFv3
IEH AT AR R ¢ R ) A0 LSDB £ 1 [F)25

ISEnterGR R 542 1 SEHLAN T -

void IsEnterGR ()

{
if (GHEREALT Active IR && (HFE TNiGE | GRRestarter A2 /1) && (FFAEREUE
[17IF Loopback #:11) && (f71E Full 48)%) && (HA L&)
{
N GR H IR ;
¥
else
{
HBE\ OSPFv3 IE# i FEALHE ;
¥
}

LAk, 1E Prepare IRZS FIE 75 B EAHN A GR HJH RN, F HARAFBIHE 5 K AL B A
1. HAT, GR BEEJEF AR ES . AT/ B A& A o B TR —Fh
5.4 GR L2438

FH L GR H B & Ik Atk, Mk EnterGR IRASHLF4E, H#EA GR H B Al
FREFE T 1) GR RS E v GRDoing R
5.4.1 ZE BT 2g4E$H

RGP H LR R EnterGR fil R F4E )5, 1 LSDB FURGSHILRE Rk iEHE S, @i
BEAN GR HEJFMAEAIE . LSDB FURASHILFRR B ZI=HITHE B I5, 5 SIAH N (1 2 I 28 k45 1
GR FJA i fEMIALHE, WK 5.4 fik. AUREIH, GRRestarter S 7F GR 5 jo ik F b 75 B2 4E 3 (1)
SEIT 28 F AR 4 FAMH] Hello R CER 28, Grace LSA Ki%EH 2. GR I E I 22 A1
WaitNbr 5K 2% .

(1) 4= JRnH] Hello 3 i 2%

FETHRIE GR ALHISEHLE — AN B AR 7E T 75 ZEARIUE Grace LSA B 1%5E T 1-Way Hello
OCHI K IE . OSPRV3 R &R A A F ARG, 2 m4hkiE 1-Way Hello & SCR E 5 & AT
BT ARSE SR FR, T B 2SI R 1-Way Hello IR0 , Wi T 5% 5 8 % i 23 40 & 2 &,
TR L MRH B Bt o A B g M ER, IRl P BRI R T W Rk, TR S
4= R3] Hello #0228, Sk 1-Way Hello R ST 3%, LA Hi I [A] 54T Grace LSA )
Rik. G4 RS Hello 5 SCE I 258N 5, PR 308 B Hello i SC5E IR 38 R J& S P i )
AhJzi% Hello RS LR FIANESL AR IR C R o U, JH St 25U 3) 1-Way Hello 305, T
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C.2ilid Grace LSA #4T  GR HF Wi, AWt 5HEBERGSHAER R ZKHEHEE
HEIR 1-Way Hello i ST A IEI H], SKERIE Grace LSA [ K155 T 1-Way Hello # 30, AT £
E T HHR R R E A . AT, 4R Hello i SCRE I # FRI a] [8] b 2y 5s.

b E 24 7 Gits | 222 LSDBALIR A HL 26 78
EnterGRE {4
W EGRIKZ AGRDoing
3 %05 NGREE 3 i s
JABh4 Rl Hel Lol S E i 2%
JKi%kGrace LSA JAzlGrace LSAKIE E I 4%
JA ZNWaitNbr & I 2%
> LSUHR SC 4 % Grace LSAE%%EQT
k%
> HsrmEn
42 R He 1 1odR 3L FE I 448 I
> BB LR 5
EAE A el LosE IF 2%
> B CHe 1 ToSE T 52
KikHel 1oL
I

5.4  GR L E R 2 4EH

(2) Grace LSA ik g} 2%

GRRestarter J#id & 1% Grace LSA K5 JE i #4317 GR EE e, HA#H 7 GR ®H
JRIRAE S, AFE GR AR A FE A1 GR 5 Ji K. Grace LSA il LSU i SC#EHr il
ok A B BT R %

N T ARIE Grace LSA Bel IEHfth A& ik 2 Jl i1 8% ph 45, BRI 185 € I 2% KX Grace
LSA #1T 2 R Ki%. Grace LSA A% i€ I 4% WS [A] [ bR i B oA 1s, 2 i 28I 5 31T K%,
BRINKIE 5 IR, Grace LSA Jkig i I 5 8 I [31 1 o8 00 Fros

void GraceLSASendTimerCallback ()

{
SendGraceLSA (); [* e 2SR, BE4T Grace LSA ik */
if (uiSendCnt>0) 1* BRINKIE S IR, IWRIETEMEERIE */
{
uiSendCnt --;
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}

else

{
StopGraceLSASendTimer ();  /*5 {RKIiE5E, 71k Grace LSA KikERf#5 */
StartGRInterval Timer (); I* Ja7 GR JE BAE R 2% */

}

}

(3) GR JiHAE I 2%

£ Grace LSA KIX5E /o, 382 T FH 3 GR Fl i i 45 . GR = /5 ik & 4 f515 B A1 LSDB
AR KB ANE D EAE GR JHI [ B RGN T8, 5 K S8 GR I E I 23BN, 9]
IBH GR HE AR AREH GR J 1 e I 28 BT (8] (0] fE BRIA N 120s, el i A AT AL E
HARAE AR AR 450 N AT 4E9

(4) WaitNbr & I 2%

WaitNbr & I 88 F 76— @ I (R ) R AT R R BILAT & . fEANEEE GR EHIIRTIE T,
WaitNbr 72 i % [ s 7] 8] Bg 8 3 % & v Deadinterval (ERIAA 40s), BRI\ ATEZE 8] B A 220
REWSCEI AR JE 1 Hello # 3CT K B4R o 53— J7 1, WaitNbr 7€ I 25t 5 PRk AT fig B bR
GR H B ¥iifE, WEHRKAANER KN H%RE GR e 28N 4B H GR EHHE.
WaitNbr 5E ] 28 18 I 5 46 25 %5 N 3EFE R i GRHelper i+%0, #5iZH50R N 0, R HIE AR 58 BT

AERARMERE, MksLidtir GR BG4 ; £ ZiHECN 0, JFHAZLE Full IRESHIAR
B, WIATCRARE R R A EEE N, IEHFIEBH GR HBHME; A 1Zi1H4UN 0, (HASELE Full
RERARSE, NSRRI H GR HEEHRFE. WaitNbr 52 i 2% i [51H 28 Eon T Frr

void WaitNbrTimerCallback ()

{

if (GRHelper it%( >0) * GRHelper 1A 0, IR [BIAEALEE,
{ REREAT AN R R RE AR ¥/

return;
}
else I* GRHelper T+#04 0, FKMTERARERRERE */
{

if (O ! =NbrFullCnt)

{

T R G5 I 26 FE 58 AR R 8 A I EL 4k

}

else

{
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S iR HH GR HJH R

}

5.4.2 PEEEHYE

OSPFv3 #F27E GR H B i R 2 H B AT EE R, Sl EEfT S5 B S A A 4 E
KA s 20E, A GRHelper 1IN, [FIBS, @Iz v 20k A 2 1 O 58 T A 4R
JERFRMEE, ARG, BEEBWER TR FEFW T =R

HE— B4R A IER Hello #3017 GRHelper NMI4iit. GR HFdfEd, U
B —MNAR[FAB JE &%) Hello 852, 8K GRHelper 1H0in 1. 48 5 2 w2 )5, w4 GRHelper
THE0k 1, 24 GRHelper t1£098 21 0 i, BEPRIIRTEARE R REB D HEEE.

7% i ORI R Hello i Ui &2 B 2 B T4 kKA. GR H G EH, XAE
Al & A& Hello # S0 BTid 15 120 f 7 Bl AT i 2, FIE 2 MR 7 a4 EE B .

J7 % =: OSPFv3 -k FE "IN K &0 J5 B 2%y B & 3k 1S, #H1T GR =S IR & 15 Bk
HATAR R R R H A

T 07 5, SCL RO TR, AR B TR S AR R B . R, 456 WaitNbr
SE I 2 FIZ AL JE TH AR A e A8 R Ok R 1 @ e O T 5, AT LB I ) 554 GR 45
W, 4i% 7 GR M. M T HE, HTERBELEMEBERSENE, & T
dftedr, SCHLERCOREZR. R, HWEIRARILEE RER Hello #aCH Bris & 40 & (5
BA—8, TEHEWAERSE, T HE=, EREEERET AL, &FER
A AR, FFH AR R EADE I AT 0 & 0 T R

ZE PR, APREAE BARSEIIN R FH 7 58— R AT <0 55 B A sE .

HAh, GR H)SiIFEH, GRRestarter MUSE I —A Hello fikSCHHHEEUEE RS 1) DR i
BDR {5 &, A2 H cizfT DR/BDR #2652k 1T DR 1 BDR fig 2%, LALARIE T4 %
I~ DR #1 BDR {5 B/t E, #ERMEHr=4ikY . # GRRestarter L4 fE KI5 1 Hello i
ORI E CAE E RS 0 N AR %) DR B BDR, J<x4k4:4E 45 (| Cf%) DR 5 BDR &4y, 7
A S JE A ) Hello i 3R &L H &2 DR B BDR.

5.4.3 LSDB # B4

Y GRRestarter F1J& /1% 28 AR R X R E] 2-Way REJ5, T ZiHE4T LSDB 4 1 [
B, PR R R . T GRRestarter 755 J5 AT 548 E D& K T LSDB i 1 [F25,
BT UL )i Ja T AR JE SRER SE 82 (1) LSDB 4 B v Pk & H AR HL 1) LSDB #0# {5 2 .
GRRestarter BT LSR 3 M14F & 1% R 52 1) LSDB i, ARJENERT LSU 4R 30K 2525 LSA
Kix%: GRRestarter. GRRestarter i #] LSU ik 305, BIATHRHE & 28 LSA SR A LSDB 4
EAE B
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N T ARAIE M & 3 I AEEBOIR S S, GR HE E x4 LSDB ¥ i 4k 75 E4E

U R R AL B -

(1) AF=A4525 LSA, XFARJEKIEN LSA AR S IE /A e, g P e
% HH #8518 H GRRestarter =5 1 77 4 (1% 28 LSA RFATERHIT 5 .

(2) TEMNABJEFZD LSA I fEH, #5 GRRestarter Y3 1 5 J5 /T B /=410 LSA, ANt
AT BRI AL EE, T2 SR LSA JEATHE, FIRT/EIX LS LSA F4T F2bnid 3l
JNE| LSDB H, %&IBH GR HJH VAL G G — AT AR HT AL 2

(3) GRRestarter ZB&U# ) Grace LSA 3, MMEAFHEBEESR.

5.4.4 RS S

GR i Jo i A% A R UF HHE e it & AN Fh BT ) — AN OB 2 AR AE T 3 5 B PH 2% 75 2R IE RS HH
R FRMARE . Uk, GR H iR FEE W T Rrk b3 :

(1) JF OSPFv3 FHEREAE[F ot FEHIE RIS TE AR IR Intra AS 1 Inter AS 2% HH1E
B HARSEELR nld kA e R GRRASE R, HHFELT GRDoing IR, TAMIER Intra
AS il Inter AS #% R ELHE,  [FIBS 0 AS 2 B HAH 97 (1) 266 R 3R T

(2) GRRestarter AR JE [0 %25 LSA B, ANAEBCRIAAEERAE, FFA A 2% HH T AL,
AN B HHAE JE Rl % H 2 0

(3) AT HMER S B 5] NS SR A S R, B YA T GRS, NI
VRN, PRFFES R IR o
551RH GR

55.1 IEHEIRY GR

* GRRestarter 7£ GR J& JHH [a] [ 5% P9 5€ 5% 1 % B 40 R R I E 22 F0 LSDB £dis 1) 7]
A, itk AlINbrDone IRANLFAT, 1EHIRH GR HEmiE.

HATSEILF,  AlINbrDone ARASHLFAF: B ik & IS HLIEA PN, 4n& 5.5 114 5.6 s .

Wai tNbr 32 I 25 i

GRHelperit#U~0, Ki%AllHlperDoneiH &

fii 2 A1 INbrDone R AL F 4

Kl 55  AlINbrDone 4 fit /& AL 1
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SR L LSDBRIIR ASHLLEFE

AR FERSHLAL
K2 GRHelperit

SRR AL BIFull

GRHelperit#UA0, &i%AllHelperDoneyH &

fil %5 A1 INbrDone R 2 ML 1k

5.6  AlINbrDone Fffil & AL 2
(1) WaitNbr &R #5EIN f5, LSDB FUREHI LRt & GRHelper 114, #iZit#0N 0
I H Full 2BJEAN 000 0, U LSDB AR HLZAR A R Ge 45 i 05 K 1% AllHelperDone 42 il 1
B, fik AlINbrDone R SHLFAF: .
(2) 7£ WaitNbr 5 I #3I5F [B] N AR BE 58 R0 5 8 REEMIF LT, 2 GRRestarter 5 Jdi4

FE A E] Full 8BRS JE, FEAR RSP FE ks 2 GRHelper 114, #iZit#8v 0, W
LSDB FURAS AL R G5 HI L A2 K& 1% AllHelperDone 7 &, fili %2 AlINbrDone RS HLFA: .

RO HIL RN ] LSDB ARSI L K% 1) AllHelperDone ¥4 2. /5, fii’%Z AlINbrDone
WRENLFAE, HZ) GRARBHIIEH, FIEFEH GR R GRDoing HRZAAIT F Generate AR
A, HANIEFIBRH GR HFfEAEE, WK 5.7 k.
5.5.1.1 #H/ AR E

LSDB FLRASHLLFE B R Ged5 i 2672 &% I HE N Generate IRZS 45T B 5, #E47 LSA
H AR B AL B

H, X Grace LSA #HATZALRE, B4 If 1% LS Age v 3600s 1) Grace LSA, LAt
RIS SRR RS S e T AR R R E A LSDB HdEIFD, IEWIEH GR HHE.
% Grace LSA il LSU ity Il i fir g £ k47 Kk

H IR, fEIB HH GR = 3 iif2 )5 , GRRestarter 75 ZLAR I 508 1% 25 RS 8™ 42 Router-LSA
A Intra-Area-Prefix-LSA. #7 GRRestarter &%} i # F ¥ DR, NETE EX} Network-LSA
ATE A b TR 528 LSA I B ™ A A PR BN B G AH B (1) LS 77415 128 e i) LSA Sk #6: LSDB
FIHE) LSA,  [FINEITE LSU R SCHEHT A2 i) LSA Wiz 4540 s K 528 H: LSDB.

SERRT 2K LSA WU =B AL PR 5, LSDB AUIRZASHLERFE M) 2 4o 4% ) 2o RE A 306 7= A i Bt
5RO B
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TGS 5 R HILTE LSDBRLIRASHI 72 B i H A i %12

AllHelperDone

BB CRIRA NGenerate
JBHIHE A Generatel kA

}i%3600s Grace LSA ZGrace LSA
HPAELSA

> LSURSC A% GenOver

KA
> W BORIRE HCald
i B 15
> mEity
HH TR
N
CalcOver
> MEGRIRE Redist
fil 2 B 1 5N
> s
RedistOver
B EGRIRA HFLush
JAENHENFLushIR &S
> LSAZ L AbFE

FlushOver
> G Sbacch

v |

D HlRE

BatchOver

% B GRIRA ANormal

K157 IEWIBH GR #H/F R #

5.5.1.2 ¥ 1T H P B

ARG 2RI LSDB MURSHLZAR AR IZHIE B S, fil’% GenOver IRAHL S AF,
HEZh GRARGSHLUK s e, #EAE T GRAREARIE N Cale KA. I, [ i vH S 2R A 4%
I B R BEREAT % 5
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METSEH, AT OSPRV3 Bl B Sk Rk v 5 AN B kAT . AR
Router-LSA F1 Network-LSA 3T XA M5 fRYE Intra-Area-Prefix-LSA #E47 XI5k
IntraRtr 2%t vH5 AR5 Inter-Area-Router-LSA 3 47 ASBR i HH 1157 #R 4 Inter-Area-Prefix-LSA
HEAT X IR 2% 4. ARYE AS-External-LSA SEATAMEBEE T4, 40/ 5.8 Fiarss

( fih 2 gk R T )

DX A TS

I

X i ;N Router
P& T

|

ASBRS HH 1154

:

Intra ASE[%Z:

B

I

Inter ASHIZR

i seh

|

Jll 38T 4% R 2R T

I
( LR )
5.8 BT HEISE
BT R R RV 25, A RT_CalcProc 2 R # 3 AE B #5288 LSA Sk 4T 4%
Hit5.
void RT_CalcProc (PROC_S *pstProc)

39



RN L L s PN 2 Tl e VA78'S

ucCalcPhase = Calc_GetPhase (pstProc);
switch (ucCalcPhase)

{
case CALC _TOPO:

{
BEAT XA A5
ucCalcPhase = CALC_INTRARTR;

¥
case CALC_INTRARTR:

{
BEAT XA IntraRtr 2% H 15
ucCalcPhase = CALC_ASBRRT;
}
case CALC_ASBRRT:
{
HBEAT ASBR % 15
ucCalcPhase = CALC_INTRAAS;

}
case CALC_INTRAAS:

{
AT DX 3 A A DX S ) i 28 % EH B
ucCalcPhase = CALC_INTERAS;

¥
case CALC_ INTERAS:

{
BEAT AN BT 5
ucCalcPhase = CALC_COMPLETE;

}
case CALC_ COMPLETE:

{
9] 53 AR e 2R i e U B RO B

40



RN L L s PN 2 Tl e VA78'S

St EA BT R S B G, RER T KB B R T, BN E% R T (6]
I, ESERNA TR A S MTHE S, B%HTHE AR ) R G il 2 i A ik B | 1 H 5 58 i 45 il
HE.
5.5.1.3 #H 3l AFT B

R LG R B R T 2R R AOE IR I B 5, ik CalcOver (RESHLEMF, FKidtis
(1) GR R E N Redist IRA, FFEIHELEE H T NZREHAT M HHAS ST NARFE . B HH
PERIHAE OSPFV3 11X GR A &5 0 IF T K ffnik 15 BRIE S R T 5, 2k 51 AHIok
% AR BRI ER Bk, W& 5.9 Fiow.

P S B S ) OSPRV3 P SUBEER A 3% 51 N % P38 46 YH 2 - OSPRV3 P E I 21 f5
AT AR AL, FEAFERG NG N AT S B S . BfE, B HE [ OSPFvV3
SR L% T 2% _EFR 51 NN % B 45 B, OSPRv3 WSt B3R it 47 51 NALRE, F- 3
ALFE RIS I8, IRl S I AN S B {5 S A AS-External-LSA 7t Hi6 KRB N Tz,
WA E A, EIE A MBS HE SR EIRE, BEHE R OSPFv3 Hhilisidk
&P S5 RO B . OSPRV3 PSR HU 3] 5 AT T 5 AL B, 32 SO0 RRCAS 54 TH ) SN % E
5 R ATE AL

OSPEv3 B E P

> T

| bt i

> st RS A

1| TR

> s

K59  AhEREE T AbEE
SERCEE H GI NPT BB AR R J5, 2 EH T N ZRRE ) 58 G4 i 2 A2 [ S5 AH B 428 1 A2
5.5.1.4 LSA ZALH B
RGEEHI AR RS B NGREHIE B, ik RedistOver IRZASHLFHA:, wEHRE
(1) GRARZA N Flush ARZ, 1) LSDB HURASHIAAE IR FE 6 &, AT LSA 24k
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BRIt Ab B

LSA ZALM B 2%+ GR HE i 2, GRRestarter M AR JE W3 A & JE i1 EH 77410 LSA
BHTEZALALTE, XU BT 2 AL TR LSA #3T L TN Z i, Wik, HAR R
N XIFE T 1) LSDB, 447 _EZ4bbric ) LSA [ LS Age &N 3600s Jf
I LSU $OCAEAR R4 O b ATk, @ kAl fE M BRAH L) LSA.

SER LSA AT B AL FE S, LSDB HLRASAEAE Im] 52 G0 428 il 24 [m] 52 4 8 45 o4 |
o

/0y o

5.5.1.5 flL & &I Bk

RGAEH LR Z G RIE B )G, itk FlushOver IREHLFELE, GRIRZAHEA Batch IR
A, [AI A LSDB FARSHILIE KL M E R H . LSDB FARSHILIEW R, AN
PRt E S s, FEOVEERE . XM N AAE &8 LSA 1) LSID Hidls, AJFTHAH HA
BEH RS L, BB OSPFV3 LR &1 2 &3 FE . LB A0 BE i R 3% A
F HA B LR &0 S s s

BRI TE RS, LSDB FURESHILERE M R R R EMESMEREE, &
G ) R RIS R S K R Y GROIRAS BN Normal R4 . ik, OSPFv3 #EFE5E Nt GR H
JEIRFER AL EE, HEN OSPFV3 IEH L.
552 #HEIRH GR
5.5.2.1 iR 55

2 OSPFv3 #EfEAL T GRDoing R, RIFEAT 4 & 55 R B g2 A0 LSDB 4l i [0 i 2 v,
IR EAEOL, iafilk Abrmormal RAEHLHEM, RHFIBH GR HFFMAE. HATLIH,
Abrnormal FA4: 1 fih & 37 5 FEA W LA

Y5—: GRRestarter ££ GR J& I [8] PN VAT 58 A2l & 5% 2R ) F @ A0 LSDB ks (1) [/ 45 Ak
H, FHGR JAE N 2B

Y5t —: GRRestarter £ GR H g i3 2 Hh il 2] 748 fE K151 1-Way Hello #3¢;

W= XPFERE F ) DR/IBDR K424, anile 3] [F—4RJ& & IE BT S P Hello #3C
11 DR/BDR “FEA—H, B I i A [F) 4 & & 1% 1) Hello 432+ DR/BDR F-BUA—%.

5. GRRestarter 7£ GR H J5 i3 F2 82 FR AN Down IRAS, Ui BHBEM P FM 45 K K
AT AR
5.5.2.2 F iR H ab B

LI R R E SO, fil Abnormal IRASHLFAF, RGEHILIEHED) GR ARSI
AbnorQuit R, [ 1] LSDB FARSHLLAE Kk i diliE B, @ A R 5 1B H GR AEALHE,
W 5.10 ffisn. LSDB ALRASHERRR BN HIE B S5, 15 1IEERET GR AHICH & 25E N 2%,
45 GR I WIE T 28, WaitNbr 5E I #3351 Grace LSA KikErf#s. [N, @i 8 0 m sk
Ki% LS Age 4 3600s 1] Grace LSA, iEZ140fE &+ H & /E GR EH R HIL T FH N,
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B GR #HF L.

AR P2 TR ARG 2 AE LSDBFRIIRASALLEFE

% B GRIR A AAbnorQui t
WP AT 50 B H GRAG R

15 1 & e
K i%3600sH)Grace LSA Ki%Grace LSA

> LSUHE AL

Rk IR

K510 FHIEH GR ifEab#E
SR GR HRMIE R, RAEHILRET EAM D) Reset JiFEXT 2B fEH#E . LSDB £k Al
BRI T E S0, W 5.11 Fian.

ARG & LSDBRLR S HL 2 1R AR TAL P 2 R HHEAER i NG
i
:::>@¢%@ :::>%¢m@ :::>@¢m@ :::>%¢%@
gk
SRR
:::Dﬁ%ﬁ%hﬂ :::>ﬁ%%@%ﬁ :::>ﬁ%%%%ﬁ :::>ﬁ%ﬁ%hﬁ
BRI 52

> ek oml

=
Lﬁ::>ﬁﬁﬁmﬁﬁLﬁ::>&ﬁﬁmh@Lﬁ::>&ﬁﬁm%@Lﬁ::>%ﬁﬁm%@

K 5.11 Reset JifEab
TG, RETEHILFRER AR LR RIEE LS, WS RRT L VRSO LH 12 5 A Ak
R, FEAREEILESLRE TR ER S, EIEDBCIRSHNB 5 . IS LR TE IE 45 H
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o SIS AR G PR 1 % AR AR B T W L 0 5 R R AT B AT MR P
FEAIFEALE R . LSDB Kl fEk oh K S (B R AT . 7RS4 2R R O Bt o 2 il
KRR, ARG A RLA R GRORZS BB A Normal 4RZs, RIS Fi &2 F & 3% R 3hil
fil e % AL T A SRR E I 28, WO I SGEAT O, TEHHEATADE K RS AT LSDB
e IR

2, OSPFV3 R IR H GR HEMAEMLHE, N OSPFV3 IEH it .
5.6 KE /L

AR LEHAT M TR AT 2R L, % GRRestarter HHHET T BHS2B. SCh i Jent
GRORAHLAT T i, AT GRORASFARIKRAHLME FF, GRRAHLA GRRestarter
BB FTLE . BJS, SCREh & GRORZSHL, TE4NIFA T GRRestarter /£ GR FJ it A i)
BSeEl, AARGEE GR SRR Tk It N %, GRRestarter /£ GR T i 2 Hix
A%, ABJEAS . LSDB HHE AN i3 B4 AL I, DURIEFIEH GR AR A
BRI B GR HE MR AL, GRORAHLAIZHE BT 7 A BIRAR . sk, SCRIEX
OB S PR T 0 R K LV SEBEAT T 4R

7t GRRestarter SH & T B b fF 2 E R PA T LA

(1) XbF ZAGREIER VS 1 ) A 1750l B BUNLHI AT (R, 8 St By 70 1
RN 2 0 R R LE AT B0 U7 1 B 75 S AT IR 1, SRIDURE 2 PV B A X P 17 3
TEHEAT IS, BT ) 45 U PR RBIRAE, DASHOR AR T 1A 47 35008 1 2 4 1 o 45U
TR FFHEAT

(2) IE#IBH GR ERALS, it LSA R0k it Sk Bl . #eit4)
1, RN AT BRIy, LSDB ALIRASHIZRRE 4 LSA J S A FE % e T 5 2k R AT 1%
5, RS H LA B ph S SRR I 0L SRS AT T 0k, RiI%) H Generate R
A0 Cale IRZS 7 MHET LSA [ ZE P ABS it SARTE, 7ET A LSA KOs 37 2k 45 WU 4
— il R HEAT B E B, AT ARIE T 6 Eh 3 1 I 3 T
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5865 GRHelper #RRi& i+

GRHelper ANFREBA F&MEE, Uk &M oA N &#f T LU GRHelper, 38
GRRestarter 56 /% GR H 3 i fE b3 .
6.1 BKL T
FE%F GRHelper BEHBEAT A RTHN,  #FEESCHFA0 N 7 5K
(1) HAEWERERME, B4 88N GRHelper, #EX GR =G iifE,
(2) £ GR iy, PR YRS = /5 % th 25 20 /5 X R IUFRE
(3) 7& GR L FEH, BE A REM HERFEE {5 BRI R R T E .
(4) WRNHR G, B ISEmK 52 5 1) LSDB $dl [F25 45 8 T ik i o, W) L HEAT 5000
(5) IEHIBH GR iR/, HHI#SAeE Xt LSDB s FliEs i & DUk 7 58T .
(6) GR IAEH HIL T HAEILNT, 262 Ee 5E O 48 fE15 . LSDB i Al i 15 5
(1) J5 B AL B
6.2 #A GR
AT, BCA GRHelper 3\ GR LR IS LR A — A, RIS 48 /& A& 1% 1) Grace LSA.
2] Grace LSA B, ZRGuixH| 221 H GR_GraceLSAProc 4 [ 3 47 AL FE.,
void GR_GraceLSAProc ()

{
BOOL_T blsProc = BOOL FALSE;

blsProc = GR_IsProcGraceLSA () ;
if (BOOL_TRUE == blsProc)

{
GR_EnterGRCheck () ;

}

B, X 4ET OSPRV3 BERE AT AL PR S BHATRE B, A 4 a3k fE B &AL T GR E B L fE+,
] 20 E ) Grace LSA, ABHTALFE, BN, XFiE N\ GRHelper #5201 & 443647 17— (1) 4
5, I GR_EnterGRCheck 2z O3t 4752 8l, HAKRFEWE 6.1 Az

45



RN L L s PN 2 Tl e VA78'S

< Wz 5 Grace LSA >

N
@ W]
N
LS Age < GRJEHA >
N
GRHelperft 711l g >
Y N
2l = 9% FONFul 1B .
Rother 2 [6] N2-Wa d
\ 4

JNGRHelper

N GRYEFE H#E N\ OSPFv3 IE % L

)

K 6.1 #tA GRHelper B HE

Xof N BRI A S ELU F
void GR_EnterGRCheck ()

GR_GetGraceLSAData () ;  /* $&HU GR #HRFE */
if (IO W)
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return;
}
if (LSAge > GR J& HAHT ] [A] &)
{
K% 1-Way Hello )3 ;
return;
}
if GHFE N GRHelper fig /) ARALAE)
{
K% 1-Way Hello 2 3C;
return;
}
GR_NbrGet () ;  /* 3KHU5 Grace LSA %5 41 & o< 2%/
if 4B R AN L 5%
{
&% 1-Way Hello 2 3C;
return;

wm EFR, ERMULEIR) Grace LSA Ff2HltH GR M5, 45 GR R AIA GR
HRJEE, RO R T EM, R EAEREIRC. Hik, 7 LS Age &7 KT GR A
WA, SRS, SEASHM SRR HEAT RGN, RUERE R 2 EERE T GRHelper B8 77. 5, KHUS %
Grace LSA KiZumlIAlER R, MALERE RN Full 1RZES, 53 DRother 2 [8] )21 IR
TR N 2-Way IRZ .

Ei S TR, AR 1 % B GRHelper, i\ GR 7R B, %t &
Ki% 1-Way Hello %32, #E\ OSPFV3 IF & i ALk AT 41 & e R B 2
6.3 GR T f24b 18

HEN GR EJIHAEIG, REEHILE SR LSDB AR YLLK AR M ik 2, @
HIF N GRHelper #53X. LSDB FURSHLLLFEK )G, #HA GR HFHAELEE, H3) GR A
et 245, 13 E GRHelper B ArEAL, FFINIEFRE ) GRRestarter 1141, WK 6.2 Ali7w.
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XAl W LSDBALIRZSHLLEFE

HENGRE J AR

JA BGRJE 1 2 i 3%
¥ B GRHe I per B bR 2647
BANEFE FGRRestarter 141

|

K 6.2 3N GRHelper 4bF

7E GR JE AR A Y, GRHelper 75 Z 130 GRRestarter 52 i GR 5 5 it FEACFE, 3540 515
S LSDB £ 4 Fi#s H1 15 2 I 4 A1 AL 2E
6.3.1 ERTES LA

£ GR H A1 fEH, GRHelper i [FIAF 5 ZL4E MM GR Ji 2 I 4%, GRRestarter 77 %2
E— 72 I (8] P 58 A0 8 o0 R E A0 LSDB £ds 1 [R5, 1 M4 580 GRHelper %i ) GR J& 1
EITZR N, RERH GR EEWME. BT — &M LRI BN 2 6 HH B H A8 1
GRHelper, [Xt5 GRRestarter 5 THAE, GRHelper Bk GR R E (S BAES
JE G S5 T HEAT 45, B3 VAR GRRestarter 45 & B4EY 1) GR JE 152 15 28 A1 GRHelper
BAbREAL

typedef struct tagNBR

unsigned char  ucGRFlag;
unsigned long  ulGracePeriodTimerld;
unsigned short  usGracePeriod;

} NBR_S;

HH, ucGRFlag  GRHelper #ikrbfr, A ThrE T2 S 1E %48 E R GRHelper.
ulGracePeriodTimerld Jy GR &1 5E 5 % ID, usGracePeriod ic 3% 1~ GR J& st 7] 8] & . GRHelper
B ) GR R 1 5 i S A 1] 5] B MAISCEI B Grace LSA ARHEX, HIFLAR#EH GR I [l 2
LS Age JG/3H.

LSDB AR MA@ T 1 ] GR_EnterHelper 42 1 KXt GR J& 1A 5g i 8% iE 47 43

void GR_EnterHelper (NBR_S *pstNbr)

48



RN L L s PN 2 Tl e VA78'S

if (BIT_TEST (pstNbr->ucGRFlag, NBR_IETFGR) )

{
GR_HandleGRPeriodTimer (pstNbr, TIMER_RESET_E) ;
}
else
{
GR_HandleGRPeriodTimer (pstNbr, TIMER_SET E) ;
BIT_SET (pstNbr->ucGRFlag, NBR_IETFGR) ;
}

WIHTSCHTIA, AT HifR Grace LSA BE#LIEAIfEIN, GRRestarter 2%} Grace LSA #47
ORI, FINHL, GRHelper 7] fig &SI R Rl —AN4B R K% 12 /> Grace LSA. 4715 IXIK
PSR JEKIXH Grace LSA I, fEZAB/EHHELH) 4T L NBR_IETFGR #r:&, JF/E3) GR 4
WIE T 3%, U [ —AR S R E . Grace LSA I, HE MM GR AW EH #3817 . A
T AR AR 58 N NBR_IETFGR A A7 SR H0 72 J2& 15 8 B IR 311 48 & K 2% 11 Grace
LSA.

6.3.2 SREIS B e

GRHelper 7& GR J& I [A][A] [ P 75 B2 4E 7 5 GRRestarter 28fEk &2 E, RILAE GR

S R PSR SN AT RS WU E R R AL 3, W] 6.3 BT

i F) 1-Way
Hello#k 3¢

RBAAEREE R

fih/zHelloReceived &9
1, IEE@ELAE R R

fil R 1-Way SR J& A, BEAT
AR AR A

A 4

HE2-Way Hel lofR S Ak
B, YERFALE G R EAE

Y
1 gl )
K 6.3 GRiZFEH GRHelper %40 & (5 B K 49
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M RIAL &% 1-Way Hello 230, GRHelper B 26 O F AR BAEAEZ
Hello RS0 205 B A AAFAEAHRANEIE S, Mifit% HelloReceived <f & FH4F, il
AR RS HLHEAT IR ISR E R R S0, FHEO T OAAEMMNELERE S, NS
Xf i g L HT DA EAL T AR R R, Wik —PHE AN E R G T GR HG iR, il
AR JE 454 R I ucFlag FrEAISKSHl. #5 ucFlag K47 E NBR_IETFGR #ric, NI 2477 A
AT GR HE AR, Nfitk 1-Way <6 J&FAT, FHMN IR ERAE M Full IRESFEDY Init IRE,
AT AN R R RN E A, RN 22 12400 J 150 45 MAH LR AR ST R A% B MER . 75 00), 2 ucFlag
T 7 NBR_IETFGR #3ic, W3 BH A w15 2% 1EAE N1Z AR fE i) GRHelper, #rBhHE 31T GR &
Ja > BEES ANl A 1-Way 48 & F 4, T2t 1-Way Hello #3024 1F FH T-4ERF20 &= ¢ R 1) 2-Way
Hello #SCRALEE . IXFEALREZERF S GRRestarter A8 fE Kk RN E, EIREAS TR, A
20 A1 JE VLA MAH B IR S0 R Bg A BN B, AT RIE T BE B R E A . A
GRHelper 7E 8] & [¥) Hello & 3 1 th 4k 4:% GRRestarter #EATiH %5 . T EACHG LI -

void OneWayHelloProc ()

pstNbr = NBR_Get () ;
if (NULL == pstNbr)

{
NBR_NSMSch(pstNbr, NSM_EVENT_HELLORECEIVE_E);
}
else
{
if(BIT_TEST (pstNbr->ucGRFlag, NBR_IETFGR) )
{
NBR_NSMSch(pstNbr, NSM_EVENT _2WAYRECEIVE_E);
}
else
{
NBR_NSMSch(pstNbr, NSM_EVENT_1WAY _E);
}
}
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6.3.3 LSDB #{iE4E

7EWk 2] GRRestarter [1iE>KJ5, GRHelper 75 Z B 3t17 LSDB £z i [F2D AV &, W
K 6.4 Fion. 5%, GRRestarter i id [7] GRHelper &% DD R CHRFAT EMNFERB R BT
GR i, FrfA ) LSDB ¥4 T GRHelper 1, [t [# %€ GRHelper A3, GRRestarter
M, TASHER T HH R ) 2% 1 28 ID. GRHelper [i] GRRestarter & 32% 5% H & 8 £ ) DD .32,
[E e Horb 457 LSDB VS5 8. 3RELT LSDB JL A5 )5, GRRestarter i#id [71] GRHelper
K% LSR SR RA N ) LSA i . GRHelper 7EWE K 5, ¥ 52 %% LSDB it LSU
R K %% GRRestarter, HrBhH k47T LSDB s rIVK S fFI 25 . GRRestarter M LSU 4 3CH
RBUHA R ) LSA, FERINEIA LSDB H, EPAJ 5 st At LSDB ¥ A (s, 48X
75 ik F] LSDB AR A

GRRestarter GRHelper

DD (Seg=x, I=1, M=1, MS=0)

Y

DD (Seq=y, I=1, M=1, MS=1)

A

DD (Seqzy, I1=0, M=1, MS=0)

Y

DD (Seq=y+1, 1=0, M=1, MS=1)

A

DD (Seq=y+1, =0, M=1, MS=0)

DD (Seg=y+n, I=0, M=0, MS=1)

Y

A

DD (Seg=y+n, 1=0, M=0, MS=0)

Y

Y

A

K 6.4 LSDB %k [[$

Ak, A T ARIEP 2% B IR AR BARE , X T RIS ERASAL S &K LSA H T,
GRHelper 7 GR it f2 4 AR AT /0B, SFIB H GR ARG 4 —iEAT LSA WIRIHT A3 .
6.3.4 FRER{E DL

i T GRRestarter /& GR  J8 i FEH AR =4 %25 LSA, [K It GRHelper 7& GR i # /473
SRARHE GRRestarter 5 [l /™ £ 1) &8 LSA @47 B8 H1HH . [FI, GRHelper 7£ GR i 2 14
215 GRRestarter FHCHI %25 LSA AT HE 2 AL, A2 il & 34T B HH T H SR 8T % e
Ui, GRRestarter ¥ £ 7£AH M RS K A5 FARIRA 2. EAEIRIE T GR = F 2,
W& A=A B R, B KBRS IRIFANE, Ao R R E R W
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6.4 1RE GR

6.4.1 IEFIRH GR

5] GRRestarter &%) LS Age & 3600s f#) Grace LSA I}, GRHelper i/l GR_
MaxAgeGraceLSAProc 4z 3 1TiE i GR JifEAbEE .

void GR_MaxAgeGraceLSAProc ()

{
pstNbr = NBR_Get () ;
if ( (NSM_STATE_FULL_E == NSM_CURSTATE (pstNbr) ) ||
( (ISM_STATE_DROTHER_E == ISM_CURSTATE (pstlf) ) &&
(NSM_STATE_2WAY _E == NSM_CURSTATE (pstNbr) ) ) )
{
GR_LeaveHelper () ;
}
else
{
GR_AbnorLeaveHelper () ;
}
}

HEAERNEE N N AR ISR IR AR B, R BN A IR . B WEIRE
A Full 5% DRother 2 [A] {41 JEIR A A 2-Way, M358 GRRestarter 5 il 1 4K J& 2% & [ B & 1
LSDB #4117 22, GRHelper (W TAESE A, #EATIEH IR GR HGmiEabs#. S0,
FHNE AR IR S AN 2 Bk 46 1F, W35 M] GRRestarter £ GR A i FEif B 1 S8 5, 5
HHEM T GR BB, M GRHelper #H47 7B H GR 55 i A2 AL FH

WK 6.5 Fios, 1IEHIEH GR HEMAENT, GRHelper X145 & 4544 T ) ucGRFlag Fr & A
ITEAL, MBRABEX R GR I HIER 2%, 1BH GRHelper #x0. RN, &FHKHFE T
GRRestarter 11064 . #7 GRRestarter 1144 0, BJ58Ex i GRRestarter 8 TAE, N
fih %% B3 7242 Router-LSA F Intra-Area-Prefix-LSA. %7 GRHelper %t M55 i DR, Nt
Xt Network-LSA HEAT H BT/ A A0 FE . [F]IS), %528 LSA B E ¥ AR b o il kB T H R 2R
BT, IR BRI th S BT R ok % h ke i,
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LSDBHLIRASHL 28 2 % BT B 2R 1R

1EH B H GRS
1

15 BRGRHe lpertp &AL
IHIBRGRE 2 I 2%
LSATE 74 T

> A 4% 2KLSA

figh % % £ B

> ity
Bii TR
RN

7

K 6.5 GRHelper IE#IEH GR JifE4b#E
6.42 REIRH GR
7t GRHelper 8 GRRestarter #17 GR H 3 FEd, #HHIRH M4, WS35
GRHelper 5&#il1B HH GR HE S iifE. Marscdid, FEH WM NIgEoflik GRHelper 4B H
GR H 5 it
r5—: GRHelper %t GR J& € I 2585, 1] GRRestarter K GEAE GR J& 3 8] [A] B& A
%‘WE%?%EL%L%B%%%W?
e filR T 1-Way ABERASHLE AR, X AT R <0 JE @ L i I R G .
= MR T KillNbr B ERAHIFAE, X ATaE 2 Ih b K A2 51
YglU: HFEFEE T LSA ™A E, GR IMEd % T LSA 484k, XAlAEH LSA
HIreAs . R A AL S E S i .
Yt LI&@IJ GRRestarter % i% ) LS Age & 3600s ] Grace LSA, {HAHMN H48JE > & I
KREFTH, X7 HEH GRRestarter b 575 o] B H GR 8 i fE 51 .
%tﬂfmiiﬁﬁﬁ‘%%lﬂﬂ‘, GRHelper ¥ fil & 3847 55 1B i GR R i fe b3, HARAHE T
FE40R: LSDB MURASHILAR® IR NI A SRS, AT GR HJEd ey, AR
GRHelper #5300, 5afiEH GR EHAE. X T4 GRRestarter 48 f&, S48 EEA T
[*) GRHelper i xUbrEAL, MIBRXTRIH) GR JEHE R 48, RIS %R T 1 GRRestarter 1%kt
AT . T30 R 58 AR JE 2% R 857 1 GRRestarter 48 J&, [ H: &% 1-Way Hello 7.3, filtk
A JE A 1-Way T, £ A A6 JE IR HY GRHelper £z J5, % Router-LSA i
Intra-Area-Prefix-LSA #EATE#=4 403 . %5 GRHelper /& X NEEH F K DR, WL 7 &~
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A Network-LSA. [A]iF, R4 B A i 24235 LSA T BB th 11 S 2o s 3 idb AT S vk 5, il
% AR T
6.5 ANE /NG
A BELEFATHAF SR M AL B, % GRHelper #HL3EAT 7 B2l SCH 4R T
GRHelper 37 GR H Ja il B ih B BRI TR, B FEE GR AR I35t Stk N & AR 1
€, GRHelper 7£ GR # 5 FE 0 E N 4% <055 5 LSDB dls A1 % ti 5 B 44 FAL 2,
PLROIEHEIRH GR AR B B Y GR WAL R . [FIIF, SCHtgs 1380 o0 s 45 1 1
WU R B 1 B ST
7t GRHelper FEH M Bt A R EE R LU LA
(1) GR A& I 23 17] (8] b5 75 ZEA4E Grace LSA A7 GR & R [a) 3L mb g 251%
Grace LSA 1] LS Age %1, BIZ0K: Grace LSA HIALHIIEIR I A% FRLE N, AFAIE & I 3 B[R] £
Mt
(2) Y% Grace LSA I, R & AH R )20 /5 A5 B, Z AT HA SRR R R A BE#EA GR AL,
%~ GRHelper.
(3) U B EE 1K) Grace LSA I, FiZZH BEXTRNK) GR JFMIE RS &5, LAORIERL & 1 i & I
AT TR —F
(4) Y2 LS Age 24 3600s ] Grace LSA I}, 7 R4 X 4R a5 B4 g AT Ab Bl . 2
Ce AR E R AR E A, WEEANIEFIBE GR AR, B, AR HIBH GR MFEARE.
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FT1E Mk 556

AREEEXIHI SR RGBT TR, ARSI N, AR RTINS, R
W7 ZEEMMEATT AT, BB FEDIRe A ERe . 22Dy Re A, vt AH R )
A BIXT GRRestarter #HUM GRHelper 3 4 EATINR, 200 LA T g S R 14
EREbE . AEPEREIIA D, BT KA B UL RSB PR
7.1 MK EMEH
7.1.1 XA st T

R RGN ZWFTRE, ot 7.1 Fros a4 W ke 2 44 22 Ge i A7 MR AT 56 E

M4 RT1 RT2 RT3 M2

EO//L 0=y GO/UA  GOIL/A g~y GO/L2  GO/L2 g=w=y EO/L/1
> >4 =4

=S

7.1 RGN

RGN N A . B2 A PC AR, HA A& A5 E ] Spirent A F )
TestCenter A%, FEH T4 1P WS EAR LR . B HH 28 8 &5k FH 3Rl S A 7 1B s,
NERGISAT AR, 2l T RENREN R Frik H IS s o mikss, I
HEH 20 EAA E&E . MR OOE A R 15 B 28347 %8, MK 1 @it B0/ 2
15 RTL AR, WY 2 3850 BEO/L/L #2115 RT3 AHiEH:. — 6 I 1 3% 150 4 2 [A) R 3d i AH B
BN AT R, RTL A RT2 J8id GO/L/4 $: MAHER:, RT2 A1 RT3 i#id GO/1/2 22 M AHER: .
PC AL I % Fhr 8 15 45 110 W0 28 45 T 22 114 ) Telnet 5 R A2 % 5% %) RT1. RT2 A1 RT3, F X}
P AR AT E S B, R B s AT R AR S (S B .
T12EE®S

P IEE R B a2 5% SR S T, B E RA MR EE RGN IER
BT VLRI R G IS AT HR ARG R B4, A EME FEAHERGME . SR,
DXIRAR A2 CTRR I . BT B2 R G bl J i 3 ZE 0 A 2 o

(1) OSPFv3 [process-id]

REMEMEwmS, HT A OSPRv3 WhititfE. FLER r#EidifEs, MEFIHA
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OSPFv3 R ALK .
(2) OSPFv3 [process-id] Area [area-id]
BEOMERE a4, H TR OEFEE] OSPRV3 HEREMIX IS . Fc B I 75 28 2 A R
RS MX T .
(3) graceful-restart enable
OSPFV3 St EIBC B a4, M T A OSPFv3 LR GRRestarter fig
(4) graceful-restart helper enable
OSPFv3 BEFEHLEIAC B dr 4, FH Tl OSPFv3 HEFLEH) GRHelper Bt /.
(5) graceful-restart interval <40 — 1800>
OSPFv3 HEFEAL AL & a4, FT-Hd B GRRestarter ¥ (K] GR J& 1 € i 2 B (8] 18] by, B
Ju oy 40——1800s, ERIAA 120s.
7.2 THEEMIK
AT FER ARG AT RN, AL HE R H AR A AR, A 7.1
) RT1. RT2 fl RT3 =& H A%,
7.2.1 OSPFv3 48B3 1
B JfE RT1. RT2 A RT3 2 [A] # 37. OSPFv3 4T & ¢ /259, RT1 A1 RT2 it GO/1/4 45 14F
X3k 0 @ r4RfE, RT2 Al RT3 i GO/1/2 #: O 7E X4 1 @740, MBS T
(1) RT1ACE
1) Fc# OSPFv3 #FE 1, MH#%ID M 1.1.1.1
<RT1> system-view
[RT1] OSPFvV3 1
[RT1-OSPFv3-1] router-id 1.1.1.1
[RT1-OSPFv3-1] quit
2) #1101 GO/V/4A ERCE IPv6 Hikik, FfffRE®] OSPRV3 EFE 1. X5 0
[RT1] interface GigabitEthernet 0/1/4
[RT1-GigabitEthernet 0/1/4] ipv6 address 1000:4::1 64
[RT1-GigabitEthernet 0/1/4] ipv6 address FE80:100::4:1 128 link-local
[RT1-GigabitEthernet 0/1/4] ospfv3 1 area 0
[RT1-GigabitEthernet 0/1/4] quit
(2) RT2 L E
1) fic'® OSPFv3 iffE 1, MHi%% IDFLE N 2.2.2.2
<RT2> system-view
[RT2] OSPFv3 1
[RT2-OSPFv3-1] router-id 2.2.2.2
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[RT2-OSPFv3-1] quit
2) B GO/V/4 LECE IPve Hutik, FEliFE3] OSPFv3 HEFE 1. X3 0 . #1171 GO/1/2 L
BCHE IPv6 Hibik, JE{EREE] OSPRV3 HEFE 1. X4 1+,
[RT2] interface GigabitEthernet 0/1/4
[RT2-GigabitEthernet 0/1/4] ipv6 address 2000:4::2 64
[RT2-GigabitEthernet 0/1/4] ipv6 address FE80:200::4:2 128 link-local
[RT2-GigabitEthernet 0/1/4] ospfv3 1 area 0
[RT2-GigabitEthernet 0/1/4] quit
[RT2] interface GigabitEthernet 0/1/2
[RT2-GigabitEthernet 0/1/2] ipv6 address 2000:2::2 64
[RT2-GigabitEthernet 0/1/2] ipv6 address FE80:200::2:2 128 link-local
[RT2-GigabitEthernet 0/1/2] ospfv3 1 area 1
[RT2-GigabitEthernet 0/1/2] quit
(3) RT3FLE
1) Fc# OSPFv3 i#HFE 1, %% ID Al & A 3.3.3.3
<RT3> system-view
[RT3] OSPFv3 1
[RT3-OSPFv3-1] router-id 3.3.3.3
[RT3-OSPFv3-1] quit
2) #1171 G0/1/2 ERCE IPv6 Hikik, FfffRe®] OSPRV3 iFFE 1. X5 1
[RT3] interface GigabitEthernet 0/1/2
[RT3-GigabitEthernet 0/1/2] ipv6 address 3000:2::3 64
[RT3-GigabitEthernet 0/1/2] ipv6 address FE80:300::2:3 128 link-local
[RT3-GigabitEthernet 0/1/2] ospfv3 1 area 1
[RT3-GigabitEthernet 0/1/2] quit
(4) BELEER
1) RT1ALEAEEWE 7.2 s
[ET1] display ospfv3 peer
OSPFv3 Process 1 with RouterID 1.1.1.1

Area 0.0.0.0
Router-ID Pr State Interface Inst ID
22232 1 Full DR G0/1/4 0

K72 RT1AE(EER
2) RT2A8EAE S 7.3 fiw
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[ET2] display ospfv3 peer
OS5PFv3 Process 1 with Router ID 2.2.2.2

Area 0.0.0.0

Router-ID Pr State Interface Inst ID
1.1.1.1 1 Full BDR G0/1/4 0

Area 0.0.0.1

Router-ID Pr State Interface Inst ID
3333 1 Full DR G0/1/2 0

7.3  RT24EEE
3) RT3 LS MWK 7.4 i
[ET3] display ospfv3 peer
OSPFv3 Process 1 with Router ID 3.3.3.3

Area0.0.0.1
Router-ID Pr State Interface Inst ID
2222 1 Full'BDE. G0/1/2 0

K74 RT34BEGER

A LLEH], RT2 Al RTL 7EX 35 0 #5717 Full 48 &R, RT3 7EX I 1 #5721 Full 48)%
K&,
7.2.2 IEERIEMK

S IE % GR A IR 3 B 557+ GRRestarter A1 GRHelper £ GR 2 i3 i F2 A % i il 3
SEN 2%, WE(EE . LSDB Hdli (M 4E4 A #E DL 2 GROIRASHLI Iz F 500 .
7.2.2.1 PN

(D FTH WG B

RT1. RT2 Al RT3 L¥J#T7F GR A(E BT ML fE a5 BT, Xremin] LLisid
S B A 2 RGeS SE S B AL FAF A AT RS AR Ol .

<RT1> debugging ospfv3 event graceful-restart

<RT1> debugging ospfv3 event neighbor

RT2. RT3 bRECESMEF RT1, AFER.

(2) ffifE GR e

X RT2 f) OSPFv3 i F2{# f¢ GRRestarter i /7, RT1 #1 RT3 [ OSPFv3 i #£1# it GRHelper
REJJ.

[RT1-OSPFv3-1] graceful-restart helper enable
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[RT2-OSPFv3-1] graceful-restart enable

[RT3-OSPFv3-1] graceful-restart helper enable

(3) filk i\ GR H 7 s

RT2 EHATHERESR AN AR A, HEATRERR R - 45513k, fdk RT2 #EA GRRestarter
B, RT1 M1 RT3 @A GRHelper £, M@k GR &5 imfE b

[RT2] placement reoptimization
7.2.2.2 A5 B g

(1) GRRestarter i H {5 &

1) #HEGRER

RT2 b#&F OSPFV3 #EfE GR H A AHG(E S, A3 GR A UEREME L. GR IRZE. GR
JEI T 5] [E] B A0 GRHelper T105545 2., a1l 7.5 B,

[RT2] displav ospfv3 graceful-restart status
OSPFv3 Process 1 with Router ID 2.2.2.2

Graceful-restart capability : Enable
Graceful-restart Helper capability : Unable
Current GR State : UnderGR
Graceful-restart period 120 seconds
Number of Neighbor under helper : 2
Number of Neighbor under restarting - 0

K75 RT2 IEFRELRE GREL
2) GRIREZITEL
RT2 L #7% GR = Jrid#5 OSPFv3 #EFE GR R MALT I FE, R GRORSHLKISH
M, W 7.6 FrR.
[ET2]display ospfv3 graceful-restart state change
{ ProcID,  Ewvent, PreState,  CurState, Time Sec, Time mSec, Id)

P 1 upgrade normal prepare 1338343256 459296 0)
(1 entergr prepare grdoing 1338343256 459302 1)
{1 allnbrdone grdoing generate 1338343296 462296 2)
{ 1 ZENOVer generate calc 1338343206 472206 3)
{1 calcover calc redist 1338343296 549296 4
{ 1 redistover redist flush 1338343296 551296 3)
[ 1 flushover  fush batch 1338343296 572329 6)
[ 1 batchover batch normal 1338343296 583528 7)

K 7.6 RT2 IE®FE GR IREZIE
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3) HiIfELE

BE RT2 7& GR 5 ik #E i i i 5 B & 7.7 B o

11:31:03:282  OSPFv3/1/OSPFvIDEBUG: O5FFw3 1 Neighbor 1.1.1.1{ GigabitEthemet 0/1/4) received killNbr

and itz statz from full = Down

11:31:03:287 OSPFv3/1/OSPFvIDEBUG: O5FFw3 1 Neighbor 3.3.3.3( GigabitEthemet 0/12) received killNbr

mnd itz state from full -=Down
16:531:05:361
16:51:05:309
3000ms

16:51:05:401
16:51:05:411
16:51:06:410
16:51:07-:410
16:51:08:410
16:51:09:410
16:51:10:410
16:51:10:415
16:51:10:426
16:51:10:841
16:51:11:338
md itz state from Down -= Init

16:31:11:341 OSPEv3/1/OSPFvIDEBUG:

and itz state from Init = ExStart

16:31:13:188 OSPFv3/1/OSPFvIDEBUG:

znd its stete from ExStart = ExChange

16:31:13:403 OSPFv3/1/OSPFvIDEBUG:

znd its stete from ExChange = Loading
16:51:14:121
znd its state from Loadmg —= Full

16:31:14:830 OSPFv3/1/OSPFvIDEBUG:

md itz state from Down -= Init
16:51:14:921
mnd itz state from Init = ExStart
16:51:16:125
znd its stete from ExStart = ExChange

16:31:16:557 OSPEv3/1/OSPFvIDEBUG:

znd its stete from ExChange = Loading

16:31:17:233  OSPEv3/1/OSPFvIDEBUG:

znd its state from Loadmg —= Full
16:51:45:433
16:51:45:463
16:51:45:471
16:51:45:477

OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFv3IDEBUG:

OSPF+3/7/05PFv3IDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:

OSPF+3/7/05PFv3IDEBUG:

OSPF+3/7/05PFv3IDEBUG:

OSPF+3/7/05PFv3IDEBUG:

OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:
OSPF+3/7/05PFvIDEBUG:

OSPFx31:
O5FFv3 1:

O5PFv3 Process will enter IETF GE.
Create global suppress hello timer. timeout value is

OS5FFv3 1:
O5PFv3 1:
OSPFv31:
OSPFv31:
OSPFv31:
OSPFv31:
OSPFv31:
OSPFv31:

Create Grace LSA zend timer, timeout value iz 1000ms
Create GE waiting timer. timeput value is 40000ms
Send GraceL5A
Send GraceL5A
Send GraceL5A
Send GraceL5A
Send GraceL5A
Delete global suppress hello timer
O5PFv3 1: Delete Grace LS A zend timer
O5PFv3 1: Create GE. Interval timer, timsout walue iz 120000ms
Neighbor 1.1.1.1 { GigabitEthemet 0/1/4)  received HelloR eceived

Neighbor 1.1.1.1 { GigabitEthemet 0/1/4}  received 2WayR ecerved
Neighbor 1.1.1.1{ GigabitEthemet 0/1/4) recemved NegotiationDone
Meighbor 1.1.1.1 ¢ GigzbitEthemet 0/1/4) received ExchangeDone
Neighbor 1.1.1.1 ( GigabitEthernet 01/4)  received LoadingDone
MNeighbor 3.3.3.3 { GigabitEthemet 0/12) received HelloR eceived
Meighbor 3.3.3.3 { GigabitEthemet 0012}  recetvad 2WayRecerved
Neighbor 3.3.3 3( GigabitEthemet 01,2} recerved NegotiationDone
Meighbor 3.3.3.3 { GigzbitEthemet 0012} received ExchangeDone
Neighbor 3.3.3.3 ( GigabitEthernet 01 2)  received LoadingDone
OSPFv3 1: Graceful restarts AllNbr have been done
OS5PFv3il: DeleteGR Interval timer

OSPFv31: Delete GE Waitng timer
O8PFv3i1: Flush Grace LSA. SendMaxApge Grace LEA

16:31:45:480 OSPFv3/1/OSPFvIDEBUG:

K| 7.7

OSPFv3 1: Graceful Restart finizh
RT2 IE% AR IA(E R
(2) GRHelper % i3 &
RT1 A1 RT3 3t X GRHelper =X, #RAEMEL2AH N GR 17 EAHR(E S, bl RT1
A B, RT3 2541,
1) GREE
RT1 7 & OSPFv3 #f% GR {5 2 WK 7.8 Fix.
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[ET1] display ospfv3 graceful-restart status
OSPFv3 Process 1 with Router ID 1.1.1.1

Graceful-restart capability Unable
Graceful-restart Helper capability - Enable
Current GR_State UnderHelper
Graceful-restart period 119 seconds
Number of Neighbor under helper 0
Number of Neighbor under restarting : 1

K78 RT1IEHREREGRER

2) HEE R
GR HE ik, RT1 1A GRHelper %t iRz S & 7.9 Fior.

17:22:54:778 OSFFv3/T/OSPFv3DEBUG: OSPFv3 1: Recetved New Grace LSA from Neighbor 2.2.2.2
17:22:534:790 OSFFv3/T/OSPFvIDEBUG: OSFFw3 1: Enter helper mode for Neighbor 2.2.2.2, neighbor count
IETF graceful restartis 1

17:22:34:796 OSFFv3/T/0OSPFv3IDEBUG: OSFFv3 1: Create GR. Period timer for Neighbor 2222, timeout value
13119 (s

17:22:35:776 OSFFv3/T/OSPFv3DEBUG: OSPFv3 1: Recetved New Grace LSA from Neighbor 2.2.2.2
17:22:35:308 OSFFv3/T/OSFFvIDEBUG: OSPFv3 1: Reset GR Period timer for Neighbor 2222, timeout value
13119 (s

17:22:56:239 OSFFv3/T/OSPFv3DEBUG: OSPFv3 1: Recerved New Grace LSA from Neighbor 2.2.2.2
17:22:36:245 OSFFv3/T/0OSFFvIDEBUG: OSFFv3 1: Reset GR Period timer for Neighbor 2222, timeout value
13119 (s

17:22:57:480 OSFFv3/T/0OSPFv3DEBUG: OSPFv3 1: Recetved New Grace LSA from Neighbor 2.2.2.2
17:22:37:489 OSFFv3/T/OSFFvIDEBUG: OSPFv3 1: Reset GR Period timer for Neighbor 2222, timeout value
13119 (s

17:22:38:746 OSFFv3/T/OSPFv3DEBUG: OSPFv3 1: Recetved New Grace LSA from Neighbor 2.2.2.2
17:22:38:751 OSFFv3/T/0OSFFv3IDEBUG: OSFFv3 1: Reset GR Period timer for Neighbor 2222, timeout value
13119 (s

17:23:00:350 OSFF~3/7/0OSPFv3DEBUG: OSFFv3 1: MNeighbor 2222 ( GigabitEthemet 0/1/4)
SegMNumberhfizmatch and its state from Full = Exstart

17:23:02:072 OSFF~3/7/0OSPFv3DEBUG: OSFFv3 1: Meighbor 2222 ( GigabitEthemet 0/1/4)
MNegotizionDone and its state from Exstart —= ExChange

17:23:02:115 OSFF~3/7/0OSFFvIDEBUG: OSPFv3 1: Meighbor 2222 ( GigabitEthemet 0/1/4)
ExchangeDone and its state from ExChange = Loading

17:23:02:125 OSFF~3/7/0OSPFv3DEBUG: OSFFv3 1: MNeighbor 2222 ( GigabitEthemet 0/1/4)
LoadmpDons znd its state from Loading == Full

17:23:42:2262 OSFFv3/T/OSPFv3DEBUG: OSPFv3 1: Recerved MaxAge Grace LEA from Neighbor 2.2.2.2
17:23:42:2267 OSFFv3/T/OSPFv3DEBUG: OSFFv3 1: Leave helper mode for Neighbor 2.2.22, Neighbor count
mIETF graceful restart 1z 0

17:23:42:270 OSFFv3/T/OSFPFvIDEBUG: OSFPFv3 1: Delete Grace Period timer for Neighbor 2.2.2.2
17:23:42:278 OSFFv3/7/0OSPFv3DEEBUG: OSPFv3 1: Leaveall helper mode

raceived

raceived

raceived

raceived

K 7.9
7.2.2.3 M55 Mt

RT1 IEH AR E R

Hk OSPFv3 #tFE N E-H GR B R
Befy, 4RTIEAT GR HEEIMAT, GR JEWIN ARG A 120s, AHM K GRHelper %08 2,
B4 W & % i 28 b B 3T GR B8 .RT1 A RT3 ) OSPFv3 #EF2{# it T GRHelper fit /7,

A LLEF], RT2 [) OSPFv3 #tF2f#ifE T GRRestarter
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M H71E1E N GRHelper B RT2 #5417 GR HJ5, HIM ) GRRestarter 144 1.

BERE NS BBt T GRRestarter 3£ 11 GRHelper & fE5#4> GR #H 5 il #2H
PR AR RIT . ATRUE R, #H T E&EHE, RT2 HAMBRMBMAEEE, HEA
GR H FifE. R)a, A2/ Hello IRCER 2% Grace LSA K& ER 25, WaitNbr &
I 2SR GR FAIENT 2% . I, 4RI Grace LSA JIEEALEHEN GR HE T, BRAK
155 K. RT1 1 RT3 7Ei 2] Grace LSA J5, J%~N GRHelper # A\ GR 3 ifE, AN Al GR
JA I i 2 I I EEAE Y GRRestarter 1%, U #|EE ) Grace LSA i, H'E GR HHE
IR

b5, RT2 FRUREHAT DGR SO R AR R OC & o a0 48 RS TR 5 BT
DIAEE ], RTL A RT3 JFA WIS RT2 ARG R, REF 1A EERNRE. HEIE RT2
KOEH) DD 305, RT1. RT3 A1 RT2 (4R JE % &4y ExStart IRZS, Jf HA 5851 LSDB %
Yo Rixg RT2, WhihH#E4T LSDB #dE Mk E AN 4

SER LSDB #E RPN E R R E R G, RT2 MEREEFE N AR e 48, [FimE 4
Ki% MaxAge (LS Age 4 3600s) (¥ Grace LSA, IE#iEH GR HZMA. RT1 Al RT3 Y3
MaxAge [*] Grace LSA J5, 1B Hi GRHelper £ 5, MIBx GR J& #H € I 5 , 34 Jakit 72 T [ GRRestarter
T, tHIERIBH GR H G L.

tb4h, i RT2 i) OSPFv3 AR Fid k1 GR RAIEAE L, v LLUEEH] OSPFv3 %
7E GR H i FE R HPIRSART, FFH M T GRARSHLAIIB T -

T X s gy S S W 22 R 40T, W LA BH GRRestarter F1 GRHelper 7 1E % /) GR
AR MR SC e gE . ABJEAS B LSDB Hu g AAL B IERE AT 4T, FIRF GR
RENIBFEIER, e Wit REK.

7.2.3 RERIENN

Xt GRS AR IR 35 96 7F GRRestarter 1 GRHelper 7£ GR 2 3 i F o6k 7 o F 4
FIALEE A K GRARASHLHZH1E Do
7.2.3.1 PN

(L fib RN GR H 5 i fE

RT2 EHATHRESEA ) ELAERAE, AT R & 1803e, fikk RT2 #E A\ GRRestarter
Bz, RT1F1 RT3 A GRHelper B, MMt GR &5t fEib .

[RT2] placement reoptimization

(2) MR e i A

£ GR E a2, il RT1 AN H) 1-Way Hello R3¢, FE4T A\ RT2, fiftk RT2 f
1-Way 4B & F4F
7.2.3.2 A5 B EE

(1) GRRestarter i {5 &
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1) HRAER
RT2 b il /5 B an &l 7.10 Firos .

172145455 OSPFv3/7/OSPFvIDEEUG: OSPFv3 1: received neighbor event 1-way. zbnormal quit graceful
restart

17:21:45:464 OSPFv3/7/OSPFvIDEBUG: OSPFv3 1: Delete GR Interval timer

17:21:45:465 OSPFv3/7/OSPFvIDEBUG: OSPFv3 1: Delete G Waiting timer

17:21:45:473 OSPFv3/7/OSPFvIDEBUG: OSPFv3il: FlushGrace LSA. SendMaxAge Grace LEA

K710 RT2 RHEHAERHIKER
2) GRREZIL( L
RT2 L% OSPFV3 #EFE TR GRORAALAE B 7.11 s
[ET2] display ospfv3 graceful-restart state change
{ ProcID,  Ewvent, PreState,  CurState, Time Sec,  Time mSec, Id)

{ 1 upgrade normal prepare 1438563471 218687 0)
{ 1 entergr prepare grdoing 1438563471 218703 1)
| abnommal  grdoing abnorquit 1438363471 223427 2)
{ 1 reset abnorquit nommal 1438563471 227824 3)

711 RT2 B GRARSZIT
(2) GRHelper %15 &
RT1 Ff i 0 iA(E Bl 7.12 Frow.
17:35:21:354 O3PFv3/T/OSPFvIDEBUG: OS5PFv31: Abnormal quit helper mode for neighbor 2.2.22
17:3321:358 OSPFv3/7/0SPFvIDEEUG: QOSPFv3 1: Leave helper mode for Neighbor 2.2.2.2. Neighbor count

mMIETF graceful restart is 0
17:3321:362 OSPFv3/T/OSPFvIDEBUG: OSPFv3 1: Delete Grace Period timer for Neighbor 2.2.2.2

Kl 7.12 RT1 m e ialE g

7.2.3.3 M4t ot

i S BT DU R, GR HF IR B4R KIER 1-Way Hello #3055,
GRRestarter filt & 1-Way 28 &4, R Witk GR RZASHL Abnormal H4:, MR T HIE
2%, I 4h % MaxAge 1Y Grace LSA, 57 1B i GR 5 i - GRHelper 7EW %] Grace LSA
Je, ek FE IR H GR E S, MIFR GR A WIER 88, FFi%i#FE T ) GRRestarter it
o FFE TN IERR GROREZIL G BB T GR ESHMIBHIER, BN 7 ifEaH ik
BHATAT, TR BTHE R
7.3 MEgEM

AN BRI RGBT IR, dE GRS i R T B S i R A A
FK B 0 &R G ke e M 1
7.3.1 HEFE A REMNIN

OSPFv3 GR MLl 1) 3= ZL )y R B 7E 2 h 24 1 2545 1) 2 1 E A7 P 0 S )k R R ARk i R 2
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AR EA W . A0 GR O JE Rk R i e % A i B R S 1 ANASE 1 B, FRATTIE
RT1. RT2 Al RT3 =& HAR K. Ping fir 2 e kil ) 26 238 1 dpe i I TR 2 —, BRIk
I8 Ping i A A I % H 25 15 8 35 8 i R P o 3 R 2 2 S B . g AR, 3R
1136 $% RT2 1Fy GRRestarter % #5447 OSPFv3 it fEE 5, [AI @ RT3 ¥4 AW ping
RT1 % 2% GO/1/4 452 11 IPV6 ki S s I I 28 1 328 38 1 AN B 1 it B ) e 8k, 75 BT idE AR
KA BE GR He S A HE GR BE 1 A HLdE AT Xt bt

T 5EX OSPRV3 #EFE R RE GR ey IS HLEEAT I . RT1. RT2 Al RT3 Z [AJEE L ANy
SCHTIRI Full £8fE6 &, A RT3 1) GO/L/2 £:11 IPv6 HikikJy 3000:2::3/64, RT1 [¥] GO/1/4
FEI1 1Pv6 Mty 1000:4::1/64 . MHIf RT2 E3AT & FHud4E, RT3 L ping fr AT 45 R a0

K 7.13 Flizm

[RT3] ping ipv6 -C 10000 -m 1000 1000:4::1
PINGG (104=40+ 8§+ 56 bytes)  3000:2::3 = 1000:4::1
36 bytes from 1000:4::1, icmp seq= 0 hlim = 64 tim = 16.000ms
36 bytes from 1000:4::1, icmp seq= 1 hlim = 64 tim = 13.000ms
36 bytes from 1000:4::1, icmp seq= 2 hlim = 64 tim = 17.000ms
36 bytes from 1000:4::1, icmp seq= 3 hlim = 64 tim = 68.000ms
ping6: sendmsg: No route to host
Request time out
ping6: sendmsg: No route to host
Request time out
ping6: sendmsg: No route to host
Request time out
ping6: sendmsg: No route to host
Request time out
36 bytes from 1000:4:;], icmp seq= 8 hlim = 64 tim = 8.000ms
36 bytes from 1000:4:_], icmp seq= 9 hlim = 64 tim = 13.000ms
36 bytes from 1000:4:;], icmp seq= 10 hlim = 64 tim= 13.000ms
36 bytes from 1000:4:;], icmp seq= 11 hlim = 64 tfim= 11.000ms
36 bytes from 1000:4:;], icmp seq= 12 hlim = 64 tfim = 18.000ms

--- 3000:2::3 ping6 statistics ---
13 packet(s) tranmmited, 9 packet(s) received, 30.8% packet loss
round-trip min/avg/max/std-dev = 8. 000/19.667/68.000/17.333 ms

K 7.13 KAfigE GR &ML T ping dr & HAT4,
P OSPRv3 #EFEMH E GR fig /1B BLEAT IR . RT2 1) OSPFv3 HEF21# i GRRestarter
e )1, RT1 H1 RT3 [ OSPFv3 #1818 it GRHelper fiE /7. RT2 b F AT T &3 158/E, RT3
I ping i 2 $AT S5 R WK 7.14 R
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[ET3] ping ipv6 -C 10000 -m 1000 1000:4::1

PING6 {104 =40+ 8+ 56 bytes) 3000:2::3 ---= 1000:4::1

56 bytes from 1000:4::1, icmp seq= 0 hlim = 64 tim = 15.000ms
56 bytes from 1000:4::1, icmp seq= 1 hlim = 64 tim = 150.000ms
36 bytes from 1000:4::1, icmp seq= 2 hlim = 64 tim = 30.000ms
36 bytes from 1000:4::1, icmp seq= 3 hlim = 64 tim = 25 000ms
36 bytes from 1000:4::1, icmp seq= 4 hlim = 64 tim = 28 000ms
36 bytes from 1000:4::1, icmp seq= 3 hlim = 64 tim = 18.000ms
36 bytes from 1000:4::1, icmp seq= 6 hlim = 64 tim = 34 000ms
36 bytes from 1000:4::1, icmp seq= 7 hlim = 64 tim = 22 000ms
36 bytes from 1000:4::1, icmp seq= 8 hlim = 64 tim = 35 000ms
36 bytes from 1000:4::1, icmp seq= 9 hlim = 64 tim = 18.000ms
36 bytes from 1000:4::1, icmp seq= 10 hlim= 64 tim = 11.000ms
36 bytes from 1000:4::1, icmp seq= 11 hlim= 64 tim = 31.000ms
36 bytes from 1000:4::1, icmp seq= 12 hlim = 64 tim = 23.000ms

— b b b b b b b b b b

--- 3000:2::3 ping6 stafistics ---
13 packet(s) tranmmited, 13 packet(s) recerved, 0.0% packet loss
round-trip min/avg/max/std-dev = 11 000/35 385/150.000/34 687 ms

Kl 7.14 {iRE GR 1EHL T ping fir & AT 45 R

XTHCIE 7.13 A1 7.14 ATLAE Y, FERERE TORMERE GR BEJIIHOL T, RT2 #HAT HHE S
i FEH RT3 Joik ping 3@ RTL, H AR R Bl g, m{EdifE N iae GR R /1M1E
BN, RT2 [EAEHATYMYES, RT3 —HEBILL ping i@ RT1, HdE4 R A B R W5
SR, OSPFv3 GR HLHIITE i HH 4% 1 4% a1 78 ORUF B 7 R & A I D sef9 21 7
LI
7.3.2 [E A

JE 70 WA AE R RIS B B 1 O T B AR R G fa e MR, ek, M 1 5
RT1 #4257 Full SEfEX R, MR 2 5 RT3 427 Full SEK &R, MR 1 K%M 1P
AL il RT1. RT2 F1 RT3 HUFE R ReE IEH 2EMY 2, MR 2 R 1P 2k aLim
it RT3, RT2 F1 RT1 B4 K [FIFE Re it IE 4 BA MY 1o Wi #E A, MR 1 ) RT1 $p4k
FINCLERAX 2 29 B Btk ) 15 752 mim e, Mk 2 m) RT3 FREFT AL 1 9 B
(st () 7.5 J3 468 i, RT1. RT2 M1 RT3 1E% TAEG M FEHER E R st k. It
Ab TR RE 5 ZN EFE R AT RE GR A8 JJRERE GR B8 /) PR % 50 E A7 6] Ll ko

B ek OSPRV3 #EFE AR HE GR 8 /1 K ALEEAT I, 7£ RT2 R{FHE GRRestarter f¢
RT1 A1 RT3 AKAfHE GRHelper /18, RT2 $AT I &E#4AE, HARRER KIGH K 7.15
FrR

65



RN L L s PN 2 Tl e VA78'S

150000

110000

130000

120000

110000

100000

EILEN

80000

70000

50000 l
50000

10000

30000

20000

|
| _ L

10.07:56:22 10,07:55:38 10,07:56:54 10.07:57:10 LIPS 10‘07;5742 ' 10.[7::57:58 BRUNiE:5 10.07::58130 C007SEE 10‘07::59:02 i 10‘071:59:16 : 10.07:59:34
10.07:56:30  10.07:56:45 10.07:57:02 10.07:57:.8 10075734 10.07:57:50 10.07:58:08 10.07:58:22  10.07156:38 10.07:58:54 10.07:58:10 10.07:53:26 10,07:59:42

K 7.15 AfFRE GR R /10 BRI B R IF
SR FEXT OSPFV3 #EFEfE fE GR A8/ B L 3EAT Ik . RT2 #ERE T 1 58 GRRestarter fit /7,
RT1 Al RT3 #HF2 T fifi it GRHelper 877, RT2 $4T T &34, B 257 kA K 7.16
iV

160000

155000

150000

145000

140000

135000

130000

125000

120000

115000

110000

T

1oy

YsLuu

Ul

==

80000
75000
Fanon
£5000
£0000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000
s0oo
i}

10080134 10030554 10080214 10030234  10.05:0254  10.08:0314  1008:03:34  10.0H0354  10.0304:14 10080434 10.03:045% 10080514 10.08:0534  10.08:05:54
10050024 10050104 10050204 10050824 1005024 10050504 10050324 1006034 10050404 10050424 100504+ 0060504 10030524 100805 10050604

K 7.16 fEfE GR Ae /I a4 R 15 DL
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XPECKE] 7.15 F1&] 7.16 FTLAE Y, EBFEARATRE GR RE/IMIIEHL T, BRI &8 & B R L 18
AR R E I T I BRI MAEERRERE GR REIMIIG LT, MRS E S
R HOEE KRB AR E, R 2RSS R L, RS B s N, Bk
FRGUCIR A8 DRAUEE 3% AR A MR RR 2
7.4 KEINGG

AT T BN A RGBS A TINANIGE, BRI REMR A PE BRI . ZEThRED
B, 250 GR IEH WA B HmARHAT 7K, Z8UF 7 GRRestarter 1 GRHelper 7 GR
RS RS B S, AFE(E R LSDB Bl 1R H HAE A IE R . AEMERE
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