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Abstract

With the development of the network scale, it becomes more important to the
performance of the routing protocol. However, the RIP protocol, which is
prevalently used in routing technology, can not reach this developing requirement.
Hence, it needs other routing protocols. This project just aims at this need to

implement the OSPF routing protocol.

This dissertation introduces several routing protocols which are used in the
Internet, and discusses the deficiency of the RIP and the advantages of the OSPF.
Next, it goes gradually deep into the principle and the working flow based on the
LSDB. In the implementing chapters, I analyses the structure of the router’s
software which was developed by our lab team. And based on it, I put forward the
project of realizing the OSPF modul, and implement the main module and some of
sub-modules based on the pSOSytem. After debugging, the program can operate
normally. At last, I make a testing platform which is used to simulate the real
network environment, test the program which had been implemented and give the

test result.

This project is very useful to the research of routing protocols. Moreover, it

construct a solid basis to the further optimization.

Keywords:RIP, OSPF, LSDB, LSA, DR, BDR
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BREREANEECHAEER, EHERANIACHEERERETEMN? X
— )R B Hello Bri RS . BRIt Sh, ZERTERTIRBIMIE IR HBN &
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2. BRIASBIE IR [ i K F

BB Z R ERITH— BRI, UAERIXAERE. MR OSPF BHR
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H 2, RN EETERBIAER hello L, RAFLELZH. B —4
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4. FEURER SR RIEAE
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OSPF B BB LI R OSPF ik EHS¥MNEHBRFETHESS
R B BRI E— T REF RS AIER,

3.1 EFRFEIE

BLARBATFTIT R B9 OSPF By H MU R A B H BB BERNT G, A4,
BRI ATETHENRECENERRRENTRIAE, CHEHUAEELE
LT BIThEE.

5% £H 2% B 00 T R AR R SR B T B pSOSystem BRI ZAE 5
E&R G,

3.1.1 pSOSystem FFZIiH

pSOSystem Z—/EMHREH LR IERSE, CRETETABREIFHER
LAEEHIE, pSOSystem KM EH), HRAFERMET LN ZEFW
BARLKETAYS, 8N HAFRE—2R% . PSOSytem ¥ {459 E 3-1
B

XA

1. pSOS+: pSOSytem SERfZHEFRIERZNAE, REEFHNEE. H
B, £FEMIBE. FBE, RERSE. §8FRS;

2. pNA+: TCP/IP M B 3% (TCP/IP Network Manager), #2ft TCP/IP
MRS, BFE ARP. IP. ICMP. TCP/UDP FiHiUFFr#ERT socket
=0,

3. pRPC+: @iRHFEHHE (Remote Procedure Call Library);

15
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C, CHHmiE#ED
pSOS+ pNA+ pRPC+
pROBE+
pHILE+ pRPEC+

Interrupt
Handles

Drivers

B 3-1 pSOSytem ¥ {454

4, pHILE+: XHRAE B S (File System Manager), LA RMEL R 28 3
4B v5 1) ;
5. pRPEC-: ANSIC R#EEE;

6. pROBE+: #4tH XA

FIF pSOSytem RHLHIX—RFIRE, AT A CERFTHENALN,
KBRS ERAES, B w7 2R X A R R AR .

FRXHENRE, RMOEIHNEITENHARF, ZEBFEN LBITTRITH
BRSO, XSRS SRS pSOSytem HAF B RN AR, EiFR
IR, BROITTURRFEM TR EBEEEHRRA LASEF XV L#ETT
BiFid. BEEHTIERSWRE, XaClRECir#oiiEEEl Console
O A pNA -+ 4 4@ T TCP/IP &84T .

RIEBIRFARNEDRREARER, ATAE—ZRE B FMIA~RKEK
f, ATERMNTSBERENAZAAAL, E£3LFRHETT B b I/RETF R B,
BITAFIA T pSOSytem REAHI N (pSOS+) 1 pRPECH . pROBE+ . pHILE
+, HEWI T —F TCP/P thilldk R34,

16
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3.1.2 FERHIBREIHSEM

BB BRBRRGNERSEHIE 3-2 Fus.

TFTP TELNET
MBI SNM% Agent | OSPF |RIP/RIP-2] |
TCP/AP 4 Route Table ] ;
jHI % P48 £k 1

A R B A K PPP%W{ R T

E‘Rf’“‘e:ﬂjm;mﬂ RS | | Bk |
ECache l :
E _

mERED | [ r@mEn i Comoen |

B 3-2 B

1. XM, BB R BERGHE LD, B
(1) MO EE 7 # Ethernet 86, 8 Ethernet BY#E D WEHFESF;

(2) T EMEOEE BMEZE O RERF;

CAIEESMEMRITRE. EH RS T AHNA R Y XA

G) MEREEORL P E5 THYENSEOMNMSE. ZEOEKT A&
B LAY, FLE (P) iEINEMMNETEE MR
FEO. JEM., REMEXENEDORTLSMRN. X8, 3 TEK
HREZRLBIEMEF N T EREFNRE, EETUNMBH.

(4) TCP/IP WM4EHEFE TCP/IP il EKMEM socket ¥EO, DLHRMAE
pSOSytem F{RHEH) pNA+-BFRLR.

(5) AT TCP/IP ik AR —14 SNMP (R NEEE) KR, F8
R LUENY BRI B BRI &0 — 8 H, HREANRENSEH#AT
RE.

(6) OSPF/RIP fRELF|H TCP/IP AR LGB GE RS, SME D H e H

17



e £ R KSR £ . OSPF HhiX A2 EL

ST LS, RIS B S -kt R, TCPIP HHNE I &KX K
M FERRE 1 IP BUBRHERBR.

2. TR AR ER U R % R SR T IR A — SR AR T IR A
E¥IETMHITRERRR.

3.1.3 ARSI

BT LIS, MR T BB RA L N EEMARR—RBERR.
MBS R T LU, BoRERGRRTEEN—T#2, B
it TCP/IP SAFFRAE R, MR ARB 5 B4 B R, A0SR N TCP/IP
WA TAE. BRI RIE 3-3 Bras.

——>{ OSPF AR S

Eﬂ'\ E
. BIEREE

V. Ve
g aRRED

¥

TCP/IP 3t =) RIP/RIP2

PR R

B33 MR H

TR EBERPRIICSEINT #HAK B R RIPRIP2 BHH. BIISHEH
HE SRR —ERIThEE.

1. BHABOROMEERAEROERRRLY, RENSEERLT
W, EUBEREASRETH. RKENRAHEERAEIRERRE
FmEREFEN, AREERRACAH A LGRS bBMER.

2. XF RIP B9, RATRFZHME RFC1058 (RIP) 1 RFC1723 (RIP2)
FIAERHATH . BT RIP fil RIP2 IR .

Hel, BAIFTEEMATIERRZLH OSPF XFEE MY, CLniRER

A 3% AU Bk HIZFETIRE, SN MR RRERE.

3.2 OSPF F&H M SUEIRA R 43

OSPF thil SR8 &, Z1&H RFC2328 (OSPF Version2) HIEEER#TT

18
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] o

HR 398 AU I 7 #7
1.

BATET LA OSPF BRI 43 4 LU LA #8473

BETFR: EidE5 TCPAP AT E, BATEEMNBME, 5
MR REEELE . FIH TCPIP MR ERIRS, AHEFREMRS —
FEEED, REEEHEEAT . BRI OSPF thl B &R ZhgE,
BATR DR FRITH — PR H
(1) Hello thill TiR: 5T Hello BHX R K ThEE.

a. W Hello 74, fREH-F

TN, URAFEENFE, A

W 4R 2 B S KPR AR R AR BRI APRER T K £
A, NTTRAEERREIREANKES. RESATHEN
R, RERFESHEEDRRRE;

b. WM\EARMMEZOLE, UARE

AR E B SHIFE;
c. WEASERBBHKMESR. BhE ID FER, UMEE #HE

P48 F1 NBMA BRI ik

FI K% Hello 94, &

TR YR Bt £ 980 & TE IR BE EH2E .

(2) AP FE: RRTBRGIUAHARKIThEE. ZENRVIERXRT]

pREIARZ 8], B3h3

F5E L B R SR E IR R .

3) ¥R LTFHR: TAT BUFATHRKIIhEE.

a. BWEHSY, HF

ﬁ%ﬁ h.

K2 B W E B h I LSA A BERRES

b. FEHERARERUMREN EFERREHEENNE,
PEFREEH A, HECKHEFEERX N,

TRURER 3R AS T3 TR/ IERUMS A NBMA MZE EHEM Hello 73

AP REIER, TRIBTRE HRFE 015 IRKES SR HIESE,

WEARREYL: /76T BT RNEFRE, BECLEBRREERN
55, SHUEFRESZHPBEIER.

55, SHEMREZEMHATER.

BRI SHIRE . KRR EIRENA

REZMKIR, R~
H&K.

EOFRREN: FHTEROTRAESFHRES, BEERREERN

E R . AR ERNA

R, EFT

19
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i PR R B A1 830 OSPF AR SEER

6. R E. REBERIRSEIEENANSE, %I Dijkstra Hik, £
ANULE S ARPIBER, FHREXEMTTEHBEHER.

7. BB FH: BP0 RUEDERES] OSPF Atk Fid X OSPF R FH)
REHIELHECE, DRIEZBRMIEREIT. FER, HPERLUE
LR T ## OSPF ERIEATHPRA % T HRE OSPF R AN O,

R ERK YT, BRATET AR 3-4 RBRPDMTFRZEKHELR.

o
Hello X —— P
— e X
: R | ‘
J:L H"x v
WEREN [ R ;ﬁi, T —— J«
+ - —— B i

........... > BEARSHILNA
> R R AR R

&l 3-4 OSPF Wi 5H#

AR, £E 34, BITHBERUNETFREHTE & FHREHESTAIFLL
RRR, XREAREFROBITRERIE—RFIDHENSELSHNER |,
MXEHTBLEHRES LR EENNE, HEHREEFERRERN.

33 FTEXIESEW

HFE R OSPF thiETHIEEERR, Kk, ERAEEHIENES 8]
TR HES, EFSENRAESHEESHZRREERR TR —/NE
KR, XRAEFITEFR N ST ERLRNE.

HiE, RITESERELSH, RERSEHELEE.
HIK, BTRESBLEHEEMED, SMEOBE—INSE L, Bax e

"
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B PR K252 30 OSPF M H1SE TR

O aTEe S BT RMENMEDRABE, SR MEPFATEAILL
S AN X R R F TR HRAEZELIN.
=, —RFPMNG. EVUEEENSIXERRMBHENBRBRBFIERT —

AR, Bk, WNTHBER0E, MWEATRTRNKEE, Mk

u_.,/i\.a iz

BRI

BEOMRERE. —ARETHRASE—BaRHS MEORARBREFRA

R .

BiE, BINEE-PRENSGHBXERERRER.

B LEAS, BITRERT — 1M

3-5 IR RERRRRHEGE

2 AF
OSPF
Ospfarea | ~—~~= Ospf area < Ospf area
Ospfinterface | ----- Ospf interface
Ospf neighbor | ------ Ospf neighbor
B 3-5 OSPFHE4HRnKAE
Eilt, Z2REEEWER, RE 4 M EENBESH:

1. struct ospf

B ¥

struct ospf_area

struct ospf_interface

struct ospf neighbor

EAIZ B R B AEXRINE 3-6 Fis:

struct ospf B — MG, EiXERIC
HAER. W, B3R ID.

164 T BT OSPF Brab i) —Lh gk

T A RG]

X IBHER UL R AE %8 th 4 _E124T OSPF i

FBEHRF. —~ OSPF B HE — struct ospf %54,

21



B F R KF LS A7 OSPF Hril #I3E 3]

X 1 X1 n
% R i OSPF ol > e >
X ID
RouterID Count
| HERERIEE
¢ $
B * — - -
¥BOIp
C cost 11 M
B = — % "
Wi R
BEO#ERL
3
\ &
» b e ——ip
Connt HEIP | 412 1 B n
B0 R
AR L -
|
Bi3-6 OSPF P FEXBEH R
struct ospf

{
uint32 router_id; /* BREHIFID ¥/

UCHAR type;  /* BERHISR3KH +/
#define OSPF_NONE 0
#define OSPF_ABR 1
#define OSPF_ASBR 2

11

struct ospf_area *backbone; /* ¥ ETFTXIHAIIEE */

list areas; * RIREER *
list vlinks; /* EEEREER 00

struct ospf_interface *iflisttMAX_IF NUM *2]; /*EOSREE */

22
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/* external LSDB */
struct ospf_lsdb *external Isdb; /* ShEREERREGRE */

struct route_table *table; /* PBRHEK ¥/
s

struct ospf area BRI, TR T 4 ospf KIF K —LILFFFIE.
—A OSPF B 158 LTI £ ospf_area FIBELEH, 12 H struct ospf 2R
i

struct ospf_area

{
uint32 area_id; /¥ XEID *
struct ospf *top;  /* IEENEXEATRA B EEGHE ¥
list ifaces;  RTEZXRIEREOEER */
list address range; /* ZXIHHIHEHETEE */
UCHAR external_routing; /* ZXIEAIIMEREHEES */
uint32 default cost;  /* stub XIHH) cost */
UCHAR auth_type; /* ZXIBFTRAKRIELRE */
union
{
u; /* BIEEIE ¥/
o RBARERREEERE v/
struct ospf 1sdb *router_lsdb;
struct ospf 1sdb *network_lsdb;
struct ospf Isdb *summary lsdb;
/* BT SPF it EMBE */
uint32 spf hlodtime;
uint32 spf delay;
struct spf *tree;
b5

struct ospf_interface RE LW, WA THRHBHE-ITERONEBEE. —1

23
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B AT R — M &R
struct ospf_interface
{
struct ospf *ospf;
struct ospf arca *area;
struct ospf vl data *vl_data; /* REMELOHE */
list neighbors; /* SRIEHER M
uint32 1p;
uint32 netmask;
uint32 ifnum; /* EOS ¥/
uint32 mtu; /*  ZEOK MTU */
intfd; /* (EREIEN BT B socket */
UCHAR priority; /* #ORRER */
int status; /* EEILDLRE& */
UCHAR type; /o OBEORA ¥
uint32 transmit_delay; /* fEMIER */
uint32 output_cost; /* fE¥M—NHKNERE */
uint32 retransmit_interval; /* EAERERIE */
uint32 hello_interval, /* &% Hello 5-4RYAJEIAIER */
uint32 dead_interval; /* RBISE/FFETRIBTAIEMG
UCHAR auth_type; /* 0 - no authentication,! - simple authentication
*/
uint32 d router; /* ZEEOFTEMNLZ LRI DR *
uint32 bd_router; /* ZEEOFTERLSE EF BDR */
/* BOERLSA ¥/
struct ospf lsa *network lsa_self; /* network-LSA. */
struct ospf lsa *summary lIsa self, /* summary-LSA. */

struct ospf_neighbor B2 B4, HIR T ZRaRAXENMBENER.
struct ospf neighbor

{
struct ospf_interface *iface; /* ZARBRTMEIED */
UCHAR status; /*  PERE M
UCHAR dd_flags; /* FEDD 4, Z4PfER Master/Slave  */
uint32 dd_seqnum; /* DD 5T */
* ARUEBREFR ¥
uint32 address;

24



W F R R - 226710 3T OSPF BhiX B3£I

uint32 netmask;
uint32 router id;
UCHAR options;
UCHAR priority;
wint32 d_router;
uint32 bd_router;

struct ospf_packet *last send; /* L—IREKIXH)DDRIL */

/¥ EDDRXBRTATEMBNEE v/
struct ospf_Isdb Is_retransmit;
struct ospf_lsdb Is_request;
struct ospf_lsdb db_summary;
struct ospf lsa *request last;

"""""

Xof F 1K LR 45 a0 X TR 4 U B L B 3R
3.4 OSPF £&iZ/Figit

ERT TRENSEEUWE, RITHAERBFREFRT.

SRRE| OSPF MBI ERARIRE, RIAERFEP XA BMFIR S
X, AHRMES (task) REREHIRE. —MSATERMLENR
(OspfTask), H—MEFSHT MM LEI OSPF ##E (OspfReader).

ERFVIGRIER, RAIITRI T RIRRE:

. RE—MHEBWF;

2. WHE OspfTask, FF3NL;

3. WE— Timer, H/F5h2Z . 1% Timer FIBARHRFER L,
33T OspfTask XMES, HZEWME 3-7 B,

MNTE—PTHEE, BIA—NMKEN 4 B ULONG BHXFEFR. X 4 4
ULONG FE#H THBHER, URBITHNNAEBMBEENSE. TXE,
KEIHKHER:

[ ERSBHE: REFAENFFNE (5 1000 28), RLEHAE)
FR—NERNIHR. EEHBERNAERHD, ME timer B\FIF

HEA EH 2R timer, 578 BAAT 48 5 1 AL 22 BF B el 2= A 40 B B S 44

2. W3 OSPF #1C: OspfReader M B|HE OSPF MILBIRIE, &M 4

b
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BABU i — AN B, LUBAD OspfTask, FHE A F AR R I B0 80 25 HRMUF
A FEFTIRC

12 OspfReader

l

Ja 5l OspfReader

e

M1 R BASI R BB B

HErHBRE

v

AR

& 3-7 OspfTask ffI4bE HFE

3. W ZE| OSPF 4 : ELEKFE— OSPF EE&4H, REZEHENT
FI—ME R, EVF OspfTask HEEMART, MAXNEHATAMAER
B{E, HITEH BB R B P L.

3.5 mEEOXH

OSPF k2 — /BT s, ER AR EEBREHEN —SED, RS
RSOt HTEEARERE, NS58BS .

1. OSPF EREMBUERCHN R, FERIHLCHRRBHPED, KL
MK HEE RS . EIER R E raw_socket, BTN FHREORK
e BALXFER socket:

s = socket(AF INET, SOCK_RAW, 89);

XY 89 £ OSPF thil ki 5, ERFIXA socket NI R I 2
OSPF ¥k .

2. HEMPRESHREZED BN EBRREEXRNGFE, WANREBE IS
b InterfaceUp BX Looplnd KIS, .
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3. A

OSPF #M4E f1 & 1% R UAHIB R 2R SRELE), A IXRERT LUSEBLE =
B, BEFFAHBRTEESRARECESREMARE O R
FIXE, HERMNBELE—ANEOMAZABEMIE 224.0.05 (Bt OSPF
B AR s HOR, WRixEE e 3R b TR UREE B el A0 TR IR B R AR L E AT
CIMAZ|HERHE 224.0.0.6 (FTEHRKEHE) 7. HEAHNIERZXHE
3
#define ALL OSPF ROUTER 0xe0000005 (224.0.0.5)
#define ALL DR ROUTER 0xe0000006 (224.0.0.6)
I —NMEDS A if_num R8O I R4 &btk 224.0.0.5 -
MMAPREQ mma;
mma.prAddr = ALL_OSPF_ROUTER;
r ioctl(if num,SIOCADDMCAST,&mma);
4. BoE#E:O
FEX—PREMZE, %8O LR X8 O#ITHRER R T .
'© & OSPF BB HtEA 4 D, N TFEANM AN EETE &,
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i RS RS20 OSPF i fIEH

—

FUE EREESHRITREN

4.1 EERGTRITIEEFIEA

KEMSR OSPF Mtk 58H AR EMED. IHAJ/EINED? W
BSEXMED, XSHRAAFMNTERVE?

BATEL 23], OSPF #ERE—/MEXHHLKIBIR, B4 BERFIERIE
FUR? 44K, BATH UER BB -ITHEITHEBERBZIERET, XHERA
= ANEE T, ERXEMERLDT RiEE. Hit, BNEETEKEW
4, ib'EXk#EH OSPF HBTT .

OSPF HEBTHR LG, &TRBARS, BARRKEOMBARNRX
B, WALAEARE—NMEOREZRTHENKRR? T X% 5, OSPF
M AR A CKERRBREHEN, XREEEEARBSITHRE. £
W2 e, MFR—ARKEPREONIZERBE SN, W NRFHERY
IEME . N E (BT stub X)) ER—BE. XHEN—EEE
#ME OSPF Mith B OB HHMEF/IN, Hik, LLFEFEEARANEZS.

WMF—AMEOMS, SEE- N EFHRIERMAN . KiX Hello 2 AR
] )% ER LSA i [a) [ A R R4S ERETFENEN ERRSE, BRW
AT LLZE /B B OSPF thilGaiTHIRHREB A, EAXFEMFEED T RiEMH. WREE
BIEFEARSSEERNEHEIXE2N, IR CARIE PR SEERESEE
B RS BRBTHIAR A, RET LB XHRFERAAX &S S
AR R, MTIEZMENE. X, BRI LIRS TIEERER
AT, iLERERER.

BEITATERSUL, BILAE4%N, A Tik OSPF HIRENHMITIE, BEEARL
REESNEFHSEHITRENI/AE. i, EEAAEHMEEENERE
HaWg? Btz b, ATEEENME, TBA RN T HRSEKERE
M, FRAAISFEE— Bt W LL4RE, e OSPF MREB TR RS,
SERNRARDEN, BEARREIH2ENFERRBMXESEFRA
e? M, YMBETHREBRSEEEUAKE -EAFTNNE, XEE
TH AR — 258 ? B RixE, HAUHEEMSXRTEM, BERARK
—ERERBAGS, SIFRH2ECHEEMENAS, BaRERIT TRE
fREmSE, sEREFERREL, UHEEEARREK,
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42 BEGSHE

it TRSMARKEEMSHIENER, RINTUBEEmSTA=

K:

1.

OSPF BLE#r4: Wi ErI LIl OSPF hil§EIT 5, o AKX ik
#ATRI, URRNEKETHSHEFTRE. XEGSXERX struct
ospf_area KPR B HHITRRE . RPBHHE:

(1) start: 7ERGHE% L350 OSPF L KIEAT.

(2) stop: 7EE&H#% L1%1k OSPF Wil RIIEAT .

(3) arca: WEXBEFHM—ELSH. FZNLSTLERBREFHS:

a. authentication: 7E X8 P¥&EH 54 R1L

b. cost: FHZXIEN stub XK, Wk E %K BALEBEHERIA

ﬁij:;

¢. nssa: H—PERiZEA NSSA XK. XFHERMEHS stub
XKLL, ME—ERHRETE NSSA RKigH, LR8N 3 L&

RS ESEI]AN, M stub KBUAE;
d. range: WMRiZEEHEEAN ABR, WiZHSHNEHSERRIAR
G—-FMICS8Ed, BRI AR

e. stub: FF—PXBEEAL stub [Xi;

f. virtual_link: B —4& R, UFRIEETXBEHESERBY.
OSPF [N #r<: BEidEw LAiZ#| OSPF M R BB TERANE D L,
B] LAY struct ospf_interfece 5P R B AT HE. HPEH:

(1) authentication: BB i&EH T QR4 & § 4 RUER) password.
(2) cost: BEEHE—NMEDO LRE—NFHH cost.

(3) dead_interval: ECE<RE Z [ WFFK B KHEIRE], WEAEX
B 1] i3 DA WA WEIR B 48 E K Hello 330, MRRZBE
E% Down #. XMEFRENIT K, MESEWBHIKREE; &
S, MEERERHRREMEORERNZEL, NTHREME

R

(4) hello_interval: At R i%¥E O R IiX Hello 3 i () ja) B«

(5) retransmit_interval: BEBE XD FEREERNBEBRAEAB SN
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H I SE I

8] (8] B 5

(6) transmit_delay: 0 BEHEBCRASKEIER, ME—MED EAEHER

IRA B HT R SO F BRI

(7) priority: WREIZBEOMMRELS, UELE BE MK NBMA M4

LIRASTRIRES 45

3. OSPF lifdrd: XEMAMNRBERITHEEEARTHRMNEHER

IR, BREIM TR AA:

(1) show ospf: < OSPF Wil BEFIBITHIMEM

(2) show ospfinterface: E/NIEIT OSPF thiXfIE—ZFOHIER:
(3) show ospfneighbor: BRE—EONLENER:

(4) show ospf database: B REEMRESFTIEENER:

(5) show ospfborder: 7~ OSPF ABR KI5 &

43 EEHLILIT

BNBERSSRITA—IEREH, WA 4-1 Fror.

A& 4-1 RFIH T FrHH X OSPF KB <
—&B ST

, TR R Ry e WER T

T OSPF & —FMEHBthil, HRITEER RIP —EHTES B a1 TA
B FareT. XWiIHHET OSPF ELE M4 BE router X—HTHET.

FEN#E Q4T OSPF ELE fyiHiE, FAFANEOFITREN—LKT HX.
T OSPF Wil R T IP Wril{F Ry —FBR i B, &, BXNIZEEE ip iX

—HHXT.
KHAZMHEREBERSTX, EHRTRHAZ

AT ar 2 RIER, BERXK

7 T A8
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HF RS RE BB %83 OSPF thill 115K

p start
{ :
S1oP r authentication
~95P f< network
cost
 router < \ area 4 range
. ~rip stub
i \virtual_link
exit ' ( open
/ close
authentication
1 f- . cost
1 onti .
: 1 PO P ¢ < dead_interval
I O .
| r O hello_interval
i | transmit_delay
i ' ! , : retransmit_interval
' ( ] |
: l r P4 : priority
i : \ network
User command : :
) < root < i \ interface < - address
arp
dhcp
E \ shutdow
5 o
: interface
' \ show < p interface
rip
neighbor
\ \ospf <
help database

\. border

B 41 REASEREE
44 ERGSTHEN

Hil, 2RFANRERTLRARMHTR:

. AP ATLGE Telnet 975308 £ HARHL, KRB BEXS BN,

2. HFATLGEE $ D& R (E BAAES B,

AC B {5 B 0B (5 WK E pSOS #2410 DITI REBOKA:, BEideWAH %
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SRR B BB RAMNGABRRIT, RERAMNNGSLERR, L
R BC B 2 HI DI RE -

A RBREFRIAPERNEEGEEE BEEAMEBEZERZEREL
HIXT R B Ar A IR R Y RATFT LU A S B R B S A S AR R, X
R A MBERFRT LURE N Z AN X RRERGLLCERE. B4,
BRAVHZ ERB TN PERE? MMEKE, BRINNREFZETERE W
K ZFRWE?

B, BATH—MEIESH struct cmds K fr 4 MRS5S BRE LK
HEm—2txE B ER.

struct cmdstr

{
char *name; * AR

int (*func)(int argc,char *argv{],void *p); /* T ALERE ¥/
void (*helpfunc)(int arge,char *argv{]); /* ¥EBIER¥ */
short minchar; /* TEHMAZGALKRE, FIBEMANEDFES

%

/ short argemax; /* %ML HSRKB AN ¥/
short argemin; /¢ AP SHATMDNE ¥
short *showmsg;, /* SEFARERED, @A “? "o, SGTFHER ¥
¥
KRBT THENTFRSELER, B struct cmds 5F#]
MANAE. HOBRBEEERANASHNE, REEREAEXNWL1TS
BE— IS, ERENMGSEE, RIEEBRNIBEE TRIZREIHR
NFh4d, REBRAGSOHEEY, REEERE BRI AN N 6y &4
MR E, MTHATZ . B, BRATESHLS OSPF KEM SRR EXB T T
IR &5

struct cmds Cnfg_Ospf Cmds[] = {

/¥ name func() help char arge

showmsg */
"start", do_ospf_start, help_cr, 3, 2,1,
"start Start OSPF Task.",
"stop", do_ospf stop, help cr, 3, 2,1,
"stop Stop OSPF Task",
"area", do_ospf area, help ospf area, 1, 6,1,
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"area Config OSPF Area",

"network", do_ospf network, help ospf network, 2, 6,6,
"network  Config OSPF Network",
"quit", do_quit, help cr, 1, 2.1,
"quit  Exit to root commands",
"no", no_ospf, help no ospf, 2, 2,0,
"'no Negate the command”,
0, 0, 0, 0, 0,0,
0
}s
FERFERR TP RITRE, ACE o0 SCIRTE fr-& 8T8 Bk B AEXT

N fir 2 AL B R 85 £ OSPF 75 BRAFF
MEBREA K]
AEHBBAFIPHER, T

= E& A EHREF-

RN —ANEHE, F3 S
ERIPAT A LB R .. W TRZENS, RITUKPREH<¢ /s

- AR FE R L B IX

CABE SR SEH fr 4 M BB B H

e R FEER.
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PR K222 i3 OSPF WhiX #1550,

shE FEOFRIKSHRELT

B4 AT ERESEREDRENEE, A5HREE DR RRAVLH
PAT, FEiL, BEGSTHRNEODHRREVNTFREEEIHER.

5.1 OIS

—ANEO—HH 8 FRE:

1. ISM_Down

BEOMVERE, ERZEQOATH.

2. ISM_Loopback

MAME Y. EE2RET, EOFRREBEXHEERE, EWLUEL
% ICMP R 30k — LR L R R BH X% EORER

3. ISM_Waiting

RO RS, BEORAH Down Bt Waiting, ZEHRE T HEOARNE
SIS IR 32 A A e TR B h 23 p03E 28, ERE SIS Hello 4+ #1 DR
3t BDR, LL¥SE B O DR 2, BDR. REL MBS AJE, BB hREMN
% R T FeUREE AR, A #EBhHiR%A, £ DR R BDR RIESE

4. ISM_Point-to-Point

ZRERTRE R~ MyE A AL RERER. EXTMRET, BB
RUTALERLAERR.

5. ISM_DR other

R AR ZEDEE—T BRI ML NBMA W& L, 3 BEZMNE
b, ARSI E#%E N DR 5 BDR. ILE, FMEE -7F7E DR 5 BDR, &%#
O SilE S22 BUrMERR.

6. ISM_Backup

E—AT BB MBI NBMA ME L, BBHREEEHIEREHEE. I
i, ENSMEFRANBEERTEEXER.

7. ISM_DR

E—ANT BRI MK E, NBMA M4, BRESEBEANIEIRE DS, e,
BN S MNET AR RISETATEXR.,
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8. ISM DependUpon

FERTFT—ANREFEHRE. W BEFRERE TRUHER, TR
DR %1 BDR RyEH &S, WNKEORLET -MFRATHIRE, REFEHE
gRMKLUE, AEmERDIPRE.

52 SlEBORGEETLHRY

BIDRESRAEDETRER 7 BEM4MER, ATENEHRATENE, R
A7 CA[a) B FUR AR RALR X T /T 8 FFiH R |

1. NoEvent

XREANEREN,
2. InterfaceUp

ZEANTFERBTREEHURAB ZECOTH, IHEEAMN
ISM_Down K& Hk; Fif, XLHTRER SPF HHMNER, R ZED
MZVEN BEEBR N — MR R, RBEFEREH, EXEDEN.

3. WaitTimer

ZE MR B Wait Timer MR, BB OSSR EISR, W LIS INFEIKEE H
o priE

4. BackupSeen

ZEANEERD TERHBRNBNE I FES M EREGR, BRAHE
TR ST WA SRR AR, TirEHE Waiting REMLEHR. RATTLUE
SRR RRIIXLEE R : AEANSEFE LW E] hello 704, FHAHCAERRIR
B ad; EENEANBELWE hello 4, EFHEDNIBIRBEHS, HIRZMN
BB E SRR EE. HE, TIERW—FHX, BHBKN ID LMHH
EATFE hello Y, XBiIRHZB AR S5MFEEL T U MIES.

5. NeighborChange

HEARFERAMSE L5 ARRL T RNERNREFHRZENK, &
EENEERRE LB EOIEIRE E8R. U TREHUT LSS
2, BNEHMEETRE Hello #3X3 2/

(1) 5—MEREELT RAER;
2) 5E—1FERET R EEE;
() ENXRmERCEFERE CHTRIREE BB E 075 UREE B 28
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4) HEAHX
2,

W R SRE AN B ER B C N IRIRES B 2880 R 4 15 R

(5) FEAXEZERRDERR L A TR,

6. Looplnd
ZHMEHME

7. UnLooplnd

RN R, FERiEE O B4 “Loop back to itself”.

ZHEFFFRHMNEBREBINR BN, RRZBEDAE “Loop back to

itself”

8. InterfaceDown

ZEMHRBEEHDNRIER, BRZEOABRLTFERRE, X&FE
[ PR &R B 3 InterfaceDown.

53 EORTHEBEE
Unloopind /
Down Loopback
InterfaceUp / Xi% Hello 4341, /3 InterfaceUp /
HelloTimer; /33h Wait timer; K i% Hello 448,
= 50 HelloTimer
Waiting Point-to-Point
WaitTimer / 4T IR BackupSeen / InterfaceUp /
AT et
EHEH
DependUpon DR Other
NeighborChange /
AT IR
gk byt A7
NeighborChange /
Backup  [-$047 i3 B el 5%
1G4S Mk

& 51 EOFRREN
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T BRSO, EAEOIRETE LR 8 F

oREPTIE, Ba, X

PR A AR BTN ? ERERSTTNIHELSE 4K —E31F

R? RATAT LA B RAEBERRE. WA 5.1,

T/ 51 FHEEBREAERREEBEN, W PeEARASLETH

L BERPRES , RE T W E| InterfaceDown H4, B & WA & DL R B IIGE(E,

Y& B i 1 B 7E %3 11 _E ¥ Hello Timer BY WaitTimer % 2 B 2§, R & 1% KillNbr

EH4GTE 51 D AHERS,

54 SDL R7S4bE

it EER A, Bl
MEOFHRRE. XS

iR

e, BEFPkET ISM_DOWN R%E.

ATBALMER — MR, A SDL BRHRIX
1, RATLUEIHARE Down PR UBIEA .

3’ 5"'2 ET H—{.n
GSM___Down)
NoEvent InterfaceUp < WaitThner( BackupSeen <
ism_ignore() ism_interface_up() ism_ignore()h ism_ignore()

GSM_DependUp@ @M_DepmdUpoé (ISM Down> (ISM_DOWII>
(ISM_DOWH)

\ 4
NeighborChange <

l

v

LoopInd <

l

v

Unloopind <

l

ism_ignore()

ism_loop_ind()

: I l
<ISM_Down> GSMqLoopbadD (ISM_Down)

ism_ignore()

v

InterfaceDown <

l

‘ I ism_intqrface__down()

(o)

& 5-2 LA ISM_Down A ¥R BRESHL SDL B
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& 52, FENEESREFESYE, K880%. EOEH KE
pE S, HE R SDL K Ay U AR A9 J7 1A H K.

ME NI LB W, RAZ 8] KT8 RN 5 B 3 1B #8 AT LA I o S
EESRE, I FXREA AT HARKSE, Hik, ROTWLURIZXEAREH
RS — R EHER.

StFIEXE, RIFAT A -aRakE®8E s RRENB—RIIGE
B. $AMTRISIIBBORERETLAEMSE, BANFIRREONYS
RE, RAPRENTENRREOEIEAVBRE TR ZFNEH 5]
REOEE, URSRXEREFEDONGRE. B, HEATKNTRI—TF
2 ARG, —AMORILCERY, 5 ITIRAT—ARE. BT&
OPREG 8 7, BIBEQREFREXFHEGEE 8, HBEOFRRS
SEfFE FRR—IIT A 8, FlN 8 K. UTRIERN S, MERKTER
HA LB 5% o

#define OSPF_ISM_STATUS MAX 8

#define OSPF_ISM_EVENT MAX 8

/* Interface State Machine */

struct {
int (*func) (J;
int next_state;
} ISM JOSPF ISM_STATUS MAX][OSPF_ISM_EVENT_MAX] =

------

/* Down:*/

{ ism_ignore, ISM_DependUpon }, /* NoEvent */
{ ism_interface up, ISM_DependUpon }, /* InterfaceUp */

{ ism_ignore, ISM_Down }, /* WaitTimer */

{ ism_ignore, ISM_Down }, /* BackupSeen */

{ ism_ignore, ISM_Down }, /* NeighborChange */

{ ism_loop_ind, ISM_Loopback }, /* Looplnd */

{ ism_ignore, ISM_Down }, /* Unlooplnd */

{ ism_interface_down, ISM Down }, /* InterfaceDown */

iiiiii
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/* DR: */

{ Ism_ignore,
{ ism_ignore,
{ 1sm_ignore,
{ 1sm_ignore,

{ ism_neighbor change, ISM_DependUpon },

{ ism_loop_ind,
{ ism_ignore,
{ ism_interface down,
b
b

ISM_DependUpon }, /* NoEvent */
ISM_DR }, /* InterfaceUp */

ISM DR }, /* WaitTimer */
ISM_DR }, /* BackupSeen */

ISM_Loopback },
ISM_DR },
ISM_Down },

5.6 BEOBRKRSHEFSNEES

/* NeighborChange */
/* Looplnd */
/* UnloopInd */

/* InterfaceDown */

B OR BRI E ARG kiR RS LRIRETEANRRAE. BT
AR, IRIEEE DR TR AR N ABE 1 3

RAEBAKEOESHRA

B, HBZEDBaLEHRE, B
(BT — 44l ISM #ATEW . A
Bid— N EH ospf ism_eventOFFRRIX—ThEE.

¥R e AUX A EWATERIENR 7 XS

int ospf ism_event(struct ospf_interface *iface,int event);

ERHET, BEARIANN T - RENABHLERELH, RERH
ZACE R, FREEEREOMNRE.

BORSHETERLTER R RN EREN, B
TRt T LU 2B TR

. FEIXH

RS TFRAULECHRERE

sd: 0k JmN
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HFBNE  Hello IR EEEXALIE

6.1 Hello FR3ZAIFETN

Hello ## X HE W 6-1 it BEgR. ZRBHE—ATHHN 4F
.
#* 6-1 Hello 8,

OSPF 4r#E#sk, HB = 1 GRPIZS4 N Hello 574D

P4 48 BT

Hello /#f# (Hello_interval) IR LA

SCT-IRING (Dead_interval)

Rk (DR)

&rieikig s (BDR)

B

lllll

f1F Hello R i) &% 2 By By i SR BE 0 E M 4% Ly BE A SEAKAY, #K Hello
R FF—MBENMEFREZEO R EPHNKE. HP, EMFBRNAIER
PR EHgEThEE: RERA TOS f8h (T bit), BTFEB BRI KX SRR HHIHE
51 (Ebit). EZEESAR, WEHENKMCE 1, £ERXERE, 1<
PR, CRRTEZINMEDLRANFENE, KPRE—EHABERS
#5f] Router ID.

6.2 Hello $§3ZAY4L3E

gl

%t Hello R SCHIAL BAE A2 W BIARE &k E Hello #R30#T4E
B, EFMEEKIE Hello #3C,

6.2.1 Hello & 3LAIIEUAbIB

BEREDO N W3] T Hello 3L X, A, TR ICH AL N4 R
6-1 B~ WINRF

l Hello R 3
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X P gy R 5 ARG

Hello [B]BAIZE -8 M S5 EO N

FHNAERERES 20

Yes

X #1#) E-bit #

ZAERE B

Yes

O N RIS

SR BB RIS l
X mWﬂ:&u N SRR

Yes

TR SED N &M

No

EFEMI

No

&My, FXHBYME.
i H S ERRZF RN Down

’

EBRE
HelloReceived 2548 B RANL

X RIS EFR
P REXH LMD
2%

Yes No

y v
e =X NG s =R
2-WayReceived 4528 fE R &L 1-WayReceived 548 R BHL

X 7% DR. BDR LR
RS F I E S5 %A FE LA
B ERS—
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- |

NeighborChange #5#2 RFEL 56 A%

% 6-1 3EUYx Hello 3 )6 BB HFE
6.2.2 Hello B AIRIE

Hello 3% X R % 2 —ANARERNEME, AT XHE, BNESKKRIEESE,
#1415 32— A Hello Timer, 36 B % ¥ [0 LW Hello (8] B#, 2R /521X 4> Timer
N\ OSPF Hisf Timer BAFI. T4 E R BIMEE, AIATHRENRERE
Hello #3C, /%) Hello Timer. XARIET Hello I A BRI RIX.

Z T Hello MM ABRIZS R, KIBEOFTENMERUIAR, HLHR

ﬁ_t&ﬁ/l‘ Hj o
1. BRI IIYIE i SR A M E Hello M8, UIAERMELK
XL R B OSPF B a8 (FLAMEHAE R 224.0.0.5),

2. BEEE%. 49F% Hello EIFE, UARBRIEARISL BERM T .
3. HEB|L AMNLE: B Hello [)FE, CLRABREARZESE —1EE.

4. NBMA FI%%: XTI M ML L, Hello BB REZEH —NEELES,
XA ERERT ENE ?
(1) Bi%ER S8 AT HE R A TR VRIS 28 (XBE BRI E R KT 0, W
HAE ) %% Hello 445 5 B & —HE AT BERCHY DR RO BE 3%,

) EHixBR R A8 N DR GEBEBRIRAER/DT 00, HEt, W
B4 - 777 DR B¢ BDR, %3 e 3850 B 1% 7] 2 A A £ B &35 Hello
Sd; IR —ATTRERA DR KBS 3840 R T Hello 4746, M|
R % K% Hello 434 UATE A AEM .

(3) Ei%BHRA A DR 5 BDR, N #4410 %% Hello 4445 1%
Pi%g BT R B BE B A%

ERTITE RIX EefE L, K% Hello -4 B A RARI AL s T 48 R IR A . AR
FERIRA A Down, W% EEARI KN AR EIRE (Poll_Interval), /R, %3
R A /N A1 Hello fE] B8

ETHRBMARBKIEIR, CAE OSPF HEOFHEATT, iR E R
A ETEREBHEIE D RBRTEAR.
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i FRHE K #4018 3. OSPF X FIEER,

6.3 15k HARAIIARE

e BRIP4 A NBMA M4 b, RATESHRBIMNE LR KIIEEHA 1D
FIER 1SR ROAR A 248 B, RRAT LS/ DR A1 BDR K28 . THZARER A AU
AL T B RA&L,

M2, HBIREHBAENZEERELER? CHREEEERZHERN: £
1B 4% 5 NBMA P%% kR0 AR B m i i 88, ibEIEAIRIREEHes. W
REEMMEHNMKBRE L/, N Router ID B AR BEHEE .

WX R EYE, RATATLUR 0T FIAGR Sk A AR LTRIR B 48 k45T
2,

HE R IR

l

A M 28 IR7ER] DR 1 BDR

Router X A Hrikas
H 3K DR/BDR? Router X AH 2
DR/BDR? n=0?

No

BB EGR, REHEIRE

l

7= A A Y RO A 45 48 B RS HURIBE LR

B 6-2 FRVKEHB|EENZENRE
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B3R BT PSR B SRk B VA BR B8R 4 Router X, WE—MHIEN 0 )
HHAE n, WARXANEEN EERZWE 6-2 Fir.

fEx A gEET R, ZHRUERE NI EME o, AT HRIETHEHRE
DR #1 BDR A At 4 Router X.

EXANFRBEF, F—F: HEEBNTUE, LFEREEZEOKERES]
FZHRBBBREKRTRE T 2-Way (5 ZBE BB T X AES), HKLLH
KT OHBEHBRES, WEZESHIR.

7715 BDR HJE -

. RHERPEHFHFAE K DR KBEHNE, WHERSRL

2. ERI PERHERHF G DN BDR, Ni%#F Router Priority 8 K F) B¢
2%, B0 BDR. WRMMEL—F, WL Router ID BAKIBE 4%

3. FRE Rl PREFRGOZBHAB N BDR, ME Rl FiZ#F Router
Priority B KRG 12840 BDR. TRMEH —H, NiEF Router ID
BAHIBE hag.

ZT DR )it H.:

1. ZERPIRHEBEHEEDN DR M8 0HEE, %% Router Priority K IR H
#/1EH DR; WRMEL—#, NEH Router ID KK EF e3¢

2. HERPEHBHEHHEECH DR, WK% KA BDR £ DR.
IMEREL—F, Wik Router D B KBIEE H 2%

METERNER, BOTUHEEONLTHAER—MRE, ATGATLA

Y— P HEAT T H RAE.




TR KB LA OSPF Pl K,

FLE M

7.1 WX ANAE

HEARFRE, BEMRGESHEN M TRESTERNEE
P BT AR T/, %A OSPF AR SEE IR KGR EHRRESE
ETAE. MBXEMNER, ROFTURDTHRE:

1. BETFRAEGH. LR FRETEHRIIIE:
2. Hello #3CHI RIS

3. Hello R HE;

4. BORBNHEBITIRRER:

5

6

HRUREE th SR HEREH

. EEFH. Hello 1hil. EREHFHRULIEIRE HBRES TR
Z {5 B IERfE RN L IERAEA.

7.2 ERAIRDE

TEH T RS A BERUREMNERZ B, RERFETmEXSY
BE 7 LU R,

HBHE ENFN AR RIRER, —&ENEIRN, A5t —aERH
AL XEMHTRAHN: BEidM%, A TCPIP il BB EidsERK. &
HARHL RIETT R B, BEFmEI— MRS, LEETEARN L. X
FE—k, BAIBEATABILRR MR I0E, BT OMBRAERIA, RIBER]
DL &R O B i 2R ITICE, WA THEESRBUE.

XAWRRIKA R TE Visual CHRIERIFE T ERE, KEEIIEN:

1. #W Hello 3, HERETHAR:

2. X Hello 3L, EME LHATRIE.

7.3 XA E I

EMRAABTFFFERNREZ B, BT —AMREHAR, ETLHEER
AT, TR ERARAZE, HFERHRNER. ZHERWE 7-1 A 7-2 By

45



i RHE K830 OSPF PRI

2o B 7-1 BB RIENREL ERRGATER R TR, B 72 RN E
Pl ERIBYEFLAE

BEYCE No

Hello #3C 2

8K Hello AR

|

ﬁ‘]flﬁ_‘/f‘ Hello :fﬁj[
4 &K
AR B 4 DR;
B4 Hello $RCHY
WA EFIR

l

B 3% Hello X
®7-1 WEEFIERE

B~ OSPF KRG 4 HLE. WA

I

57 OSPF EOA4SHMNE. AR

j

B~ OSPF M4 MK

.

J& 5h OSPF

l

REFEO8Y.
Tl T Jipo I FiP
BEOREE

'

B ZEhi%#E B 1T OSPF

B 7-2 BAHLE TERE
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BRSP4, BARHZEE D FEE T OSPF &, £ 7-3 i
ST HE

72 ISM_InterfaceUp 4045 TR ZSHL

%O K% Hello R,
HEA ISM_Waiting R#F

e Hello 3

B4R E R KA Hello $R3C, #THE

F=4E ISM_BackupSeen ¥ {45 B 1R ASHL

%O _EAE) DR K%k

B 73 LN E ST R
7.4 AR

EHIEETE, RIBHTHTFHRER:

1. =#adHREMAE.

B 74 ARBEHSHRENAZ, B 75 AEOGLSNEERAR, B 7-6
AEGSHIRE.

2. AHRE.

FHHATHR, BITHEORHBREL BEY, DESTIHREHE0E
%, R, #ZEOMEESN 3. HASKRETENE 77 fir.

XA EZ S, RAIFA show ospf interface #iy & Wl AR BT Lid#
R4 R. WA 7-8 Fimx.

B#F, B4 &ED EMAMS ip ospf open X /& 5h OSPF iR% . AT, A show
ospf Ay & FR W LI WL EX 2| A OSPF HHiliE % Atk . Tl 7-9 Bion.
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Router> r
Password:

Foutsrd configure

Fouter iconfigi ¥ router ?
rip Routing Infarmation Proboccol
oapZ Cpen Shoctest Path First

Router (config)¥ routec cspl

Router {confrg-oopfid?
starz gbart OSPF Task.
stop Stop OSPF Task
area Cornfig OSPF Area
network corfig OSPF Network
quizs Exit to root commands
no Nacate the commanc

kouter (config-ospl)4

H74 EEHSHRRNNA

Routec (conZig=if)# ip ¢ :
AlCress The IF address cf an interface
nroadease The subrel broadcast on this inberface
filter-grovp Specify filzer for IP packet
ospf Configure OSPF interface paramelecs "

Acuter|config-if)# Lp cept ¢ By

Cpen ¢pen OEPF on thie interface E
cloze Cloze CERT on thie intarface #
authen_ication Config the passwced ’:
cnst conCiy the intscface zost of this irter
: dead_interval config the time to detsct wether the nc}

hello interval The time  nterval to send Ee_lo packet g
retransmit inserval The timé to catrarsmif LSA

transnit delay The time used Ez send LSA
demand_zirculs config the interface Eo ke demand_cireu
priority

ciocity of shis intecface

75 ZOGSHRENAE
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cemanc_cicculs

priocity Priovity of this inkscface W

retwaek Typs af the netuwork which the inte:cface®y
W

L

|Router(config-if)# g Y
| »

IRouterd ehow ? "
EIp ARF table ; -
& paroxy ARF Proxy stabtus
filtar [P filzar tanle .
intecface Interface status anc configureation i
ip IP inforration =
mac-gccess  MAC access control tabls ]
MEMACY Mamory information @l
rip Aouting Information Protoco_ -
ospE Oper. Shortest Path First o

routs-cache Tast forwardirg route cache

test-memory Tast memcry

L ]

Notterd G Ll
e e e e R
LM W R W

7-6 WEaSHER

Router{ccnfigi¥ ccuter ospf

Roltar{ccnfig-0sprinstarts

Fouter{ccnfig-ospL)ag

Foutesd confiquee

|Foutes (corfig ¥ dntecface el

. Foutes(cor fig=1iF)# ip ospf network brosdcast

Bouter(config-1f)® ip ospf priority 3

Router{config-1if)#

7-7 A#ANRELE
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Routec# show ospf iabterra—=a €0

I addrass : lD.1.1.1

Matmask I 2%8,.2585.255.0

Btate : Down !:

Pricrity 1 3 i

Interface Type : BROADCAST

Arez t This interface have rot nelonged to any arcem. I
|

IR 1+ 0.0,0.0
BCE 1 D.0.0.0 l'

Times ccrnfigueationt |
Hello Interval t 10 saconds i
Cead_Interval t 40 seconds

Transmit delay ! I Eanonds l
Retranemit Interval : 5 seconds

cutput Cost 2 1

Keighbcrs Count : O
Foutar# bt 53
lllllllll-lllil

P 7-8 show ospfinterface (145 R

Reusard configura
Nouter (configid interZace el

Router i config-_E)F ip ocopf networlk sroadcast

i Router i config-_0)# 1p ospf priceily 3

il Router i config-~E)# ip ospf opan
W In-ecface Numbec: 1

Routet | config-1E)N q

|Routecf show osaf

Ospf Frocess ID i3 JOL4€56

o0spf routar ID i3 10.1.1.1

Routar type: Uncnown SyTe.

This router havan't belcrnged to any area.
There are nct any virtusl linka.

: Interfaces have been stacced.

™"

B 79 show ospf )R
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3. HAFFHLIAIT ISM_InterfaceUp 4, [HME KX Hello 704, JAHLE
KB Hello 0SS, #ETRX—HRIIMAE, FAEIE—A Hello ], K HIH
HAHWR N 1, B A S 4 DR ARAHEE] Hello 3L M B0 7-10 s,

B 7-10 WERHUEIK Hello XA R

4, BARHIMRBIRANLE R K Hello 330G RN ME 7-11 FiR.

B ARMZE BRI T AP 89 Hello 30T, SHEHSCHEAT B . RIBWHLA
Wik, ELEI-IHNSEEH, A, BTZEEHRECH DR, Blts
7= ISM_BackupSeen {4 #: D RRAEN . FEHEORSIAL#T DR K
Has. FARHRES R 3, Router ID % 10.1.1.1, HREHPH BN DR B
BDR, Ti4R/ERItR%Z R 1, Router ID 24 10.1.12, BEAT HE2 % DR, #, &
B RN HA

DR: 10.1.1.2

BDR: 10.1.1.1

ME 7-11 ATUE S, BRisREImUTHERK 3.
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| Routec(cenfigld couter ospf

Rouseri{cornfig-osaf)Natart

Ml nouzer {carfig-oapfiNg

Roaleck con

Roiter(conf_gi ¥ int ed

§20irar (con®ig-1r)¥ ip ospl network broadcsst
Asuter (conZlg-if)w 1p ospf priocity 3

{iouter (conZig-1f)# ip of3E open

Ircuter (config-if)h Exeuta OSPF interface event.
fllstart to elezt DR/EDR.
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W H BTN B ZFE PR T E A BE 454 struct ospf, struct ospf_area, struct
ospf interface, struct ospf neighbor )52 % R I T Frw:

struct ospf

{

uint32 router_id;

UCHAR type; /* router type ¥/
#define OSPF_NONE 0
#define OSPF_ABR 1
#define OSPF_ASBR 2

struct ospf area *backbone;

list areas; /* area list */
list vlinks; /* wvirtual link list */

struct ospf_interface *iflistfMAX IF NUM *2}; /* interface list */

UCHAR active_iface; /* This parameter show how many interfaces are
configured actine with OSPF . */

/* external LSDB */
struct ospf _lsdb *external lIsdb;

struct route table *table;
¥

struct ospf_area

{

uint32 area id; /* areaid of this area  */
struct ospf *top; /* the ospf structure which this area belong to  */

list ifaces; /* interfaces list which belong to this area*/
list address_range; /* the address range of this area */

UCHAR active _ifaces; /*how many interface are active in this area,i.e.the
inteerface status is not Down.*/
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UCHAR external routing; /*External routing capability*/
#define OSPF_AREA DEFAULT 0
#define OSPF_AREA_STUB|
#define OSPF AREA NSSA2

UCHAR transit;  /*transit capability*/
#define OSPF_TRANSIT FAULT 0
#define OSPF_TRANSIT TRUE 1

int no_summary; /*Don't inject summaries into stub*/
uint32 default cost; /*Stub default cost*/

UCHAR auth_type;
union

{

/* Simple Authentication. */

UCHAR auth_data {OSPF_AUTH_SIMPLE SIZE];
/* Cryptographic Authentication. */

struct

{
list auth_crypt;
uint32 crypt_seqnum;

} crypt;

u

/*  LSDB including router. network. summary LSA */
struct ospf_lsdb *router lsdb;

struct ospf_lsdb *network 1sdb;

struct ospf_lsdb *summary 1sdb;

/* spf parameters */
uint32 spf hlodtime;
uint32 spf delay;

struct spf *tree;

/*Router numbers in this area*/
int abr count;

int asbr count;

int total count;
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struct ospf_interface
{
struct ospf *ospf;
struct ospf area *area;
struct ospf vl data *vl_data;
list neighbors;

uint32 ip;

uint32 netmask;

uint32 ifnum;  /* interface number */
uint32 mtu; /* MTU of this interface*/

int fd ; /* input socket fd */
UCHAR flag; /*OSPF in this interface is on or off*/
#define OSPF_IF_OFF 0
- #define OSPF _IF ON 1

UCHAR priority; /* the priority of this interface */
int status; /*interface status*/

UCHAR passive _interface;
#define OSPF_IF _PASSIVE 0
#define OSPF_IF_ACTIVE 1

UCHAR type; /* interface type of this interface */
#define OSPF_IF NONE 0
#define OSPF _IF PTOP 1
#define OSPF _IF_ PTOMP 2
#define OSPF_IF NBMA 3
#define OSPF _IF BROADCAST 4
#define OSPF_IF VIRTUALLINK 5

/*time*/

uint32 transmit_delay;
uint32 output_cost;

uint32 retransmit_interval;
uint32 hello interval;
uint32 dead interval;
uint32 delay ack;

/* timer list */ /* there is not any initial operation */
struct thread *t hello;
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struct thread *t_poll;

struct thread *t wait;

struct thread *t lIs_ack;

struct thread *t 1s_ack_direct;
struct thread *t Is upd_event;

struct thread *t_network_lIsa_self; /* self-originated network-LSA
reflesh thread. */

/* Authentication data*/
UCHAR auth type; /* 0 - no authentication,] - simple authentication

UCHAR auth,__simple[OSPF_AUTH_SIMPLE_SIZE];
list auth _crypt;
uint32 crypt_seqnum;

uint32 d_router;
uint32 bd_router;

/* self-originated LSAs. */
struct ospf_lsa *network_lsa_self;  /* network-LSA. */
struct ospf_lsa *summary lsa_self, /* summary-LSA. */

5

struct ospf_neighbor
{

struct ospf _interface *iface;

UCHAR status; /* NSM status. */
UCHAR dd_flags; /* master or slave */
#define MASTER 1
#define SLAVE 0
uint32 dd_seqnum,; /* DD Sequence Number. */

/* Neighbor Interface Address. */
uint3?2 src;

uint32 netmask;

uint32 router id; /* Router ID. */

UCHAR options; /* Options. */

UCHAR priority; /* Router Priority. */
uint32 d _router; /* Designated Router. */

uint32 bd_router; /* Backup Designated Router. */
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struct ospf_packet *last_send;  /* Last sent Database Description packet.

/* Last received Databse Description packet. */
struct

d
UCHAR options;

UCHAR f{lags;
uint32 dd_seqnum;
} last_recv;

/* LSA retransmit list, LSA request list,database summary list */
struct ospf lIsdb Is _retransmit;
struct ospf Isdb Is_request;
struct ospf 1sdb db_summary;
struct ospf Isa *request_last;

/* timer list */

struct thread *t _hello_reply;
struct thread *t_inactivity;
struct thread *t_db_desc;
struct thread *t Is req;
struct thread *t 1s_upd;

5

struct ospf_vl_data

{
ULONG vl peer;  /* Router-ID of the peer for VLs. */

ULONG vl area id; /* Transit area for this VL. */

int format; /* area ID format */

struct ospf interface *vl oi; /* Interface data structure for the VL. */
struct ospf_interface *out_oi;  /* The interface to go out. */

ULONG peer_addr; /* Address used to reach the peer. */
UCHAR flags;

& OA RREVRESLEEIESE 1.

/* Interface State Machine */
struct {
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int (*func) ();
int next_state;
} ISM [OSPF_ISM_STATUS MAX][OSPF_ISM_EVENT MAX} =

d
{

b
{

3
{

b
{

/* DependUpon: dummy state. */

{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },
{ ism_ignore, ISM_DependUpon },

/* Down:*/
{ ism_ignore,
{ ism_interface up,

ISM_DependUpon },
ISM_DependUpon },

{ ism_ignore, ISM_Down },

{ ism_ignore, ISM_Down },

{ ism_ignore, ISM_Down },

{ ism_loop ind, ISM_Loopback },
{ ism_ignore, ISM_Down },

{ ism_interface down, ISM_Down },

/* Loopback: */

{ ism_ignore,

{ ism_ignore,

{ ism_ignore,

{ ism_ignore,

{ ism_ignore,

{ ism_ignore,

{ ism_ignore,

{ ism_interface down,

ISM_DependUpon },
ISM_Loopback },
ISM_Loopback },
ISM_Loopback },
ISM_Loopback },
ISM_Loopback },
ISM_Down },
ISM_Down },

/* Waiting: */

{ ism_ignore,

{ ism_ignore,

{ ism_wait_timer,

{ ism_backup seen,

ISM_DependUpon },

ISM_Waiting },
ISM_DependUpon },

ISM_DependUpon 1},
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/* NoEvent */
/* InterfaceUp */
/* WaitTimer */
/* BackupSeen */
/* NeighborChange */
/* Looplnd */

/* Unlooplnd */
/* InterfaceDown /

/* NoEvent */
/* InterfaceUp */
/* WaitTimer */
/* BackupSeen */
/* NeighborChange */
/* Looplnd */
/* UnloopInd */

/* InterfaceDown  */

/* NoEvent */
/* InterfaceUp */
/* WaitTimer */
/* BackupSeen  */
/* NeighborChange */
/* LoopInd */
/* Unlooplnd */

/* InterfaceDown */

/* NoEvent */
/* InterfaceUp */
/* WaitTimer */

/* BackupSeen */
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{ ism_ignore,

ISM_Waiting }, /* NeighborChange */

ISM_Loopback },
ISM_ Waiting },

{ ism_loop_ind,
{ 1sm_ignore,

/* Loopind */
/* Unlooplnd */

{ ism_interface_down, ISM_Down }, /* InterfaceDown  */
1
{
/* Point-to-Point: */
{ ism_ignore, ISM_DependUpon }, /* NoEvent */
{ ism_ignore, [SM_PointToPoint }, /* InterfaceUp */
{ ism_ignore, ISM_PointToPoint }, /* WaitTimer */
{ ism_ignore, ISM_PointToPoint }, /* BackupSeen */
{ ism_ignore, ISM_PointToPoint },  /* NeighborChange */
{ ism_loop_ind, ISM_Loopback }, /* Looplnd */
{ ism_ignore, ISM_PointToPoint }, /* Unlooplnd */
{ ism _interface down, ISM Down }, /* InterfaceDown ¥/
}
{

/* DROther: */
{ ism_ignore,
{ ism_ignore,
{ ism_ignore,
{ ism_ignore,
{ ism _neighbor change, ISM_DependUpon },
{ ism_loop_ind,
{ ism_ignore,
{ ism_interface_down,
}s
{
/* Backup: */
{ ism_ignore,
{ ism_ignore,
{ ism_ignore,
{ ism_ignore,
{ ism_neighbor_change, ISM_DependUpon },
{ ism_loop ind,
{ ism_ignore,

ISM_DROther },

ISM_Down },

ISM_DependUpon },

/* NoEvent */

/* InterfaceUp */

ISM_DROther }, /* WaitTimer */.
ISM_DROther §, /* BackupSeen */
/* NeighborChange */
ISM_Loopback }, /* Looplnd */
ISM_DROther }, /* Unloopind */

/* InterfaceDown */

ISM_DependUpon }, /* NoEvent */
ISM_Backup }, /* InterfaceUp */
ISM_Backup }, /* WaitTimer */
ISM_Backup }, /* BackupSeen */
/* NeighborChange */
ISM_Loopback }, /* Looplnd */
ISM_Backup }, /* Unlooplnd */

{ ism_interface down, ISM Down }, /* InterfaceDown */
}s
{
/* DR: */
{ 1sm_ignore, ISM_DependUpon }, /* NoEvent */
{ ism_ignore, ISM_DR }, /* InterfaceUp */
{ ism_ignore, ISM_DR }, /* WaitTimer */
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{ ism_ignore,

{ ism_neighbor change, ISM DependUpon },

{ ism_loop_ind,
{ ism_ignore,
{ ism_interface down,

ISM DR },

ISM_ Loopback },
ISM_DR },
ISM_Down },

/* BackupSeen */
/* NeighborChange */
/* LooplInd */
/* Unlooplnd */
/* InterfaceDown */



B F R KB 2710 . OSPF B HISEER

PMAREFR . MRBRRIRRIFR

T AE R

ABEF, &, 19774 11 A 10 HHEA;
1995 ®E~1999 £, MZTHRFRIHKREBFESHEREILEER. 1999 % 7

HIR T F=E T EAN

1999 4EFE 4, MITTHIFRFAFEFESHFERILREEKR, BEEEERER

R FAL

5T R SR

TEIRBAHIE, ST AR EREB[MENTRLIE, i+ DHCP

WRFI W S HER; HAUL

H OSPF BLER A8 T4E.

CFESER L

ESL D

1999~2000 £, BiFAEFREXERFTEETH,

2000~2001 £, FKEFRFERZE—SREE, ZEEHNXES; [R#EY
HHEFRERERFTZE T

65



	封面
	文摘
	英文文摘
	声明
	引言
	第一章Internet上路由协议的使用现状
	1.1自治系统的划分
	1.2路由协议的使用
	1.3内部网关协议(IGP)

	第二章OSPF协议解析
	2.1链路状态数据库
	2.2生成树
	2.3区域的划分
	2.4链路状态广告及其分类
	2.5链路状态数据库的形成与维护
	2.5.1 Hello协议
	2.5.2交换协议
	2.5.3扩散协议


	第三章程序设计总体框架
	3.1程序的开发环境
	3.1.1 pSOSystem开发环境
	3.1.2路由器软件结构
	3.1.3现有路由协议软件

	3.2 OSPF路由协议模块的划分
	3.3主要数据结构
	3.4 OSPF主体程序设计
	3.5软件接口关系

	第四章配置命令解析及实现
	4.1配置命令的功能和作用
	4.2配置命令分类
	4.3配置命令设计
	4.4配置命令的实现

	第五章接口有限状态机及其实现
	5.1接口的状态
	5.2引起接口状态发生变化的事件
	5.3接口状态转移图
	5.4 SDL状态处理描述
	5.5状态处理数据结构
	5.6接口有限状态机主体软件框架

	第六章Hello报文及其相关处理
	6.1 Hello报文的格式
	6.2 Hello报文的处理
	6.2.1 Hello报文的接收处理
	6.2.2 Hello报文的发送

	6.3指派路由器的选举

	第七章测试
	7.1测试内容
	7.2测试环境
	7.3测试方案设计
	7.4测试结果
	7.5测试结论

	结论
	参考文献
	致谢
	附录
	个人简历、研究成果及获奖情况



