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know edge and ability. Signature: Nane: -1 OP040062 METHOD FOR COLLECTI NG
NETWORK TOPOLOGY | NFORVATI ON Field of the Invention The present invention
relates to network nmanagenent, 5 particularly to a method for collecting
net wor k t opol ogy |nforrnﬂﬂkﬂid-BdbﬁdvﬁnﬁﬁYQﬂtuﬂ$e | nventi on Topol ogy
information collection is the basis of _network 10 trunk nanagenent and it

requires the dé@?%é%r%ﬁ?WﬁrFQWﬁPt%QﬂxHQ£iF%ﬁJFPeE?FUﬁIEOW%P%% $B have
stored the |nf rmatiQn | acen devi.ces._ The pro ess t opol ogy
colfgctp%n as oqiom% H‘& :%dfgééﬁg lP@|é}ﬁ8ﬁﬂﬁ%f§r 8%% of al
deV|ceslﬁggpgﬁ£&8ﬂ t opol ogy coIIectlon in the topology 15 collection
coverage to the device that initiates the topology collection. The nethods
in prior art can be classified into L2-based topology collection nethods
and L3-based topology collection mnmethods. According to L2-based topol ogy
collection, all 20 topoBagggeolhé&cbEonheessagasiane carried on L2 protocol;
however, L2 protocol itself doesn't provide network routing function; as a
result, all oFfopheogxisnigmaetdrodsljectdon ieopet dtpsicolblfesetonrisn t he
basi s of tree network, i.e., through sending topology reports to the root
nod® (i LEUNK| MARSIGENETSs RR@cLfomeIUikeF stitrafEyéd CESpdiddiiof thfe entire

net wor k_at node. Such t opol col l ectiion thods are not
topology'cé&%ect{%n.coverageptochQe stored t er¥% ormagion.og

their adjacent devices. The process of topology collection is
as follows: converge adjacency relation information of all
devices supporting topology collection in the topology

15 collection coverage to the device that initiates the topology
collection.

The methods in prior art can be classified into L2-based
topology collection methods and L3—based topology collection
methods. According to LZ-based topology collection, all

20 topology collection meggages are carried on L2 protocol;
however, L2 protocol itself doesn't provide network routing
function; as a result, all of the existing methods perform
topology collection on the basis of tree network, i.e., through
sending topology reports to the root node (i.e., in uplink

25 direction), they summarize topolcogy of the entire network at
the root node. Such topceclogy collecticn w@thods are not
applicabletx>othertopologies,e.g.,meshtopology,otherthan
tree structure.

L3-based topology collection mainly refers to IP-based

30 (Internet Protocol) topology collection. All topelogy report



applicable to other topologies, e.g., nesh topology, other than tree
structure. L3-based topology collection nmainly refers to | P-based 30
(I'nternet Protocol) topology collection. Al topology reporppfd40062 -2-
messages are forwarded to the device-that initiates topology collection
t hrough standard routing protocol on network [ayer and formtopol ogy of
the entiheesagtsike Howevieded sichiHeopekagy thatl eaitoatsethosislsgsul ts in
conplicated routing algorithns 5 at every node in the entire topol ogy
cover ageelwat chon shigmpds sithing afrar rbote pgdoproriuct Swhehwatkrloaer
capability. In addition, the existing topology collection technol ogy can'
t ensur ea@érﬁﬁlrét BABYSOFY Q%éhecﬁme?elfee@eﬂ:b@éke W F meticHn- CrpPIher ef or e

i s usuall ensat ri odi cal topol ogy dat j t hat the
Lopol oabo Lt Reh o hodt R D ar Rrab aere Rt FENE She Jrlaer ean | 1 i s
uns ceggf@ eﬁgonggé,lgerl%nan% eggngTﬁgjnetmorgvg?%%geswhg % nﬂyedlate
consequence o) i hconpl et e topology coll*ection 1S het Work menager is

unabl e §{@,deLecicarbew of- é'ﬁ&;"ﬁf&a@@ é%?th{:&é%&ﬁ@&ri genent

flaws. In addition, to solve e cycle problemin topo ogy collection, the

_existing tECthb@@MtQ&ﬂlOvﬁe%mﬁﬁﬂﬂﬁtﬁﬂoﬁéﬁﬁg QAR Pedhigel S4y uct ur e;
however, since the spanning tree algorlthn1%as to be perforned at every

netmorkcdevtemawrdémm@lbtemmemgfiﬁuyeoagecteﬁadpmmdgKanmim&miémn process

becomes nore conplexed. Summary of the Invention It is an object of the

pr esent ap@vdmieirne igr oplddly comosiepted muttiogesioddrpréct gl @@rpl et e

network topology information. To attain said object,a nethod for

colﬁbctPﬂﬁaEe?ﬂnﬁﬁ t@%%dﬂﬁbfﬁﬂﬁ%%ﬁ@ﬁFﬁne&@é&PﬁWﬁ&ltBOFh@fE?QEe%?elnventlon
Govt co SERUPHG 501 Ghabgy S RPOFHEE b ROl PCE B SCPIA0082 2 aE rEtost
Messagen, gL ahhP9op fLEldrk e8LyE CLENIchhe: AHEREL O consequence of
incomplete topology collecticon is: the network manager is
unable to detect a few of network devices, resulting in
15 manacgement flaws.

In addition, to solve the cycle problem in topology
collection, the existing technology employs a spanning tree
algorithm in tree structure; however, since the spanning tree
algorithm has to be performed at every network device in the

20 topology coverage, the topology collection process becomes more

complexed.

Summary of the Invention
It ig an object of the present invention to provide a
25 simple method of cecllecting complete network topclogy
informaticn. |
To attain said cbject, a method for collecting network
topology information according to the present invention
comprising the fcllowing steps: the topology information

30 collecting device sending a topology information collection



nmessage forwarding operations fromthe | ocal node to adjacent nodes
according to the information of the adjacent nodes, and then repeating the
follow ng steps: 5 The node that receives said request nmessggfodset urning a
response nessage containing the local node's information and information
of connections to its adjacent nodes to said topology information

col | ect ragudeyimess&pt erdidd Nginhet FeeiltheeBurberiaf oresagebéorommrding 10
operations reaches to the threshold value; if so, ending the process;

ot her wi Bes gada f drova bl rfo ldpewiang ostse promhehe ddedlhabdeetei adsacsaid request
message forwarding_ said request nessage to all of its adjacent nodes. Wth
above MePhed, 2GePEHigivé® thpologyreatieetebrihelsdiggensigecdeactpfevi ce in

t he netmgrk can receive the topology information collection request
nmessages aRdT FREPohES ?%etﬁ%ll BPo¥ oFy=Rdl | ecting device; the response

message contal,ns _ inf tion of the present device and inpformation of
Connections S odR ket F Sae Ty eRsTe Tt s as MEREa05 B 680 oY ¢ol | ect i ng

devi ce £é§'p81@éé‘irﬁbés"§% MR (Y 'fngaltlhedq\éic%qsnéag’ﬁi OLEL-EQPNEEIA,0n rel ation

i nformati on between tthemto achi eve network topology I ntormation

col | ectifforfgeibat dthe-dieiews fondraRagar «C aH fonsdt ugbakhe teetywidk topol ogy
diagram which will serve as the basis of trunk nmanagenent. 25 Bri ef

Descri ptopolofiyt ef rast hgs Eohldetsna genera) fl ow chart of a met hod
according to the present invention; Fig.2 shows an application of the
present i nvendéorrmBOi@PO4De6ERer 4thpetrainbed Desordgraam bdrvied Brdhodi nent s
A net hod of gresent invention wll be described in further __detail with

r ef ¥r encReF 3T 1 PeS ehbiei PR rite Wi e shialdc ed uedr aki figs. ©BARISHERN i n
Fig. 1, the topolo i nformation coIIect%n devicetseinng a topol ogy
|nfornﬁ??%ﬁeﬁgiI%gg?ﬁﬂl?%q%%ﬁ?g hessage %g%?%&%ﬁn% @Ptield restricting the
nurmber  of MESER9&0de that receives said request message forwarding
sald request message to all of its adjacent nodes.
With above method, in a given topology collection
15 coverage, each device in the network;can receive the topology
informaticon collection reguest messages and responds to the
topology collecting device; the response message contains
information of the present device and information of
connecticns to all adjacent devices. Therefore, the topology
20 collecting device can obtain information of all devices and
inter-connection relation information between them to achieve
network topology information collection, so that the network
manager can construct the network topolegy diagram, which will
serve as the basis of trunk managementT
25
Brief Description of the Drawings
Fig.l is a general flow chart of a method according to
the present invention;

Fig.2 shows an application of the present invention.

30




forwardi ng operations fromthe |ocal node to adjacent nodes according to
the information of the adjacent nodes, and then 10 repeating the follow ng
steps: The node that receives said request nessage sendi Nng apgp@spoNnse
nmessage containing the |Iocal node' ssi.nformation and information of
.connections to its adjacent nodes to said topology information collecting
device; 15 deternbpataglebeb8geriPeishinber thé PRBSA0Reh©E War di ng operations
reaches to the threshold value; if so, ending the process; otherw se going -
to the foll owhmgtdicepot Treseadelihait i@teivédesdederegadsn essaee
forwarding said request nessage to all of its adjacent nodes. The field
20 restfPERLAgVERE mafisdiersie neksshge Fobediacngsopedatiivhsatsagesdgned to
control _the topol ogy collection coverage, and it my be an integer; after
t he ini@F%WlQQEue is set, each device decreases the value of the field by

1 n forwargding the request ssage; -when.the_value reaches to 0, the
Coobnt noeori ot LEHIEL RS o I bR at ten SR D e
contain . SQur, i el i ] : r r - sendi ng
sequencg?géggdsﬁggﬁgﬁgeg §€§§%g coﬁ?g?#ggglégs6%ﬁggggggﬁl??%?ggﬁﬁich IS

used tomdeshge cbheaBsSa0e SONH NG:FOGUENGR; tMReneweert Be heguesst nessage
is 30 sent, the device identifier of the present node is witten into

OP040062cxBartihegSopeeet Pahh firehdththeowval urodé sai ddResgonsec®ash fiel d

is obtained fromsaid Source Path field through reverse operation. A path
refers gecardenyeso ofhe dantdfnatipnfofalthe deviecestt hefeshr anghthensequence.
Before forwarding the request 5 nessage to its adjacent devices, the device
add¥ i t5°BRACHRYI EBe fAbthPYENErSBEPEhe end of Source Path field of the

t X ice. ds to th i ved t ,
T Fover sos ThE BEGHORGE of GOl Rl S0t SHUPLR PATEPLER R LRE o1 oquest

message, ég&ﬁgepﬂégs% eréﬁﬁﬁﬁ¥ﬁiﬁiﬁﬁﬁgﬂoéaﬂ %%%el% ?g?gthEEBgsgﬁﬁg in Fag.

2, mhen evice A sen topol ogy request nessage _ evice _ Sour ce
Path fiehdoohathenMRISageneambisesoonlos lagdeyies: i denbif i@y, shig., A

Before forwarding the request nessage to its adjacent devices, device B
adds itsopclogy information collecting device;

15 determining whether the number of message forwarding
operations reaches to the threshold value; if so, ending the
process; otherwise going to the following step:

The node that receives said request message forwarding
salid request message to all of its adjacent nodes. The field

20 restricting the number of message forwarding operations is
designed to control the topology'coliection coverage, and it
may be an integer; after the initial value is set, each device
decreases the value of the field by 1 when forwarding the request
message; when the value reaches to 0, the request message will

25 not be forwarded any more.

Said request message contains a Source Path field which
igs used to record the message sending sequence; said response
message contains a Response Path field which is used to decide
the message sending seguence; whenever the request message is

30 sent, the device identifier of the present node is written into



own device identifier at- the end of the Source Path of the request 15
nmessage; therefore, the Source Path field of request nessage 2 or 3 is A
and B; when a device responds to the received request nessaggqgdst reverses
t he sequence of the content of Sour.ge Path field of the request nessage as
t he Response Path field, i.e the Response Path field of response nessage 4

or 5 of tHeveegrcdlpdrRrf fels; Brand Auclof bhtiBeReppemMeat paye! eten@ssage
forwardi ng, when a device receives a topology information collection
request isnessageied f frba SaurdesPatbef ireltth t hbebdf talroeatly comdssas devi ce
identifier of the present device, the request nmessage 25 will|l be discarded.
| f the desrhhapfonfapdtéssederehea equestienesSadentifiers hef |akt address
in the Source Path field, is not that of the present device, the device

wil | f ofl GBS e TeddedIontR §5GE61CE - i BE At ApBHETHaDE &€ Beddf e ng to
th, indicatiaqn. .30 i ng_di i nat j f the tapol t

h CroaBBES I8 AESHBTRT Sedavige. WD TEEe 8 tRe roE e Testages

forwar dfgﬁn&i?%me tplegf oé%%%%%tpéj% FGESH dePtﬂé%t%P&estthﬁeggé( ge from

sendi ng the response nessages repeated sal d request” message ohtains a

Topol ogynERl heekharel deriddnaer +fd alh tde MalderQiudsWhhédsdge generat ed by
the topology information'collecting device when it initiates the topol ogy
i nf or mikeoareak| entéi saquéerapiest ,coenav et saaldeechitbnrpeddess tisefi ni shed,
the value of said field is increased by 1 and then serves as the Topol ogy
Col | ect reguedenmicfdsege onst thene@dtiooblfectéspoppocessgagai d 110 vesponse
nmessage contains a Topology Collection Identifier field, the value of

whi & ceReSiMERT TOpUTbaR |2ctihign deabeR A PeRds e 1ot AededfFespondi ng
request nessage, whenever a reﬁuest nessage ;E_rfgei ed, the, device
conpar eS¢Efgad oEoFBg@eVEEFIEctF f PoehtRfFeFRWFiRlEnat FhetAeSHRevi ous

T hern > EomBr TEES Wy }:}L‘;d.%g%‘;é’e arcferit%%‘iteierc,agfgks& ?TB%%otr.%ef{;%%%a{mgﬁ: sage.

ot her wi se%ér ocesses ( ues nmessage. g dissem natiron o
t opol ogynEemuesdsiBRIAGeR kB 1 thePelMK ged;ghgat goyinbers gfigret per k

devi ces may receive the ™ topol ogy request nessages and send response
MESSagedwn device identifier at the end of the Source Path of the request
15 message; therefore, the Source Path field of request message
2 or 3 is A and B; when a device responds to the received request
message, it reversgesg the sequence of the content of Source Path
field of the request message as the Response Path field, i.e.,
the Response Path field of response message 4 or 5 of device
20 D or E is B and A.

To further prevent cycled message forwarding, when a
device receives a topology information collection request
message, 1f the Source Path field therecof already contains
device identifier of the present device, the request message

25 will be discarded. If the destination address of the request
message, i.e., the last address in the Source Path field, is
not that of the present device, the device will forward the
reguest messages to its adjacent devices according to path

indication.

30 During dissemination of the topology request messages in



20 sinul taneously, which may result in network congestion and topol ogy

col l ecting device busy. To avoid said problens, each device may wait for a
certain time period before sending the topology request negsagg: | n the
enbodi nent, suppose that the tine-saterval from sending the response
message to forwarding 25 the request nmessages is Ti; the request nessage is
f or war deHe rpafiortky, pakt iice hderseqlieacthd deqleethmeseaserdf gvdhded esponse
nessage to adjacent nodes. For exanple, suppose that Tl=(x+ L)ns, herein x
is a giyeamvalleipla afs adjrardontaunbes, Baimrawepd aly devieetiomur equest

. message contains the maxi num val ue -7 OP040062 of A and the tine interval
bet weenS¢egiBS tthfe¥SEHENEEMREIAIRS reperheiids Pord IBEUsSEt e PRdPhe
enbodinentt X maybe set to ZEZnB . said tipe interval nmay be_set to 20ns.
To furtR8P-8hlare CEipIsehe eSPFBpB@%@V%b‘FFe“cﬁ%, ths ¥atHE t he

(90 004 0L LI S0 Lo SR LT e HR0TSE ERRRC ||

records 0 sag € no st node,

and marks.{he podes; d mq{i@raecesaqjh@%ebg&g &ergﬂstggﬂ Havenct s sgsponded
as pendi ng nodes; then, the topology in mat1 on collecting device wll

wai t f oredledt ¢eificidvdi e cpelicediandptbessperd Fimidesisgnahedva Dpel ogy
information collection operation for the pending nodes. |If the topology
i nf or madf sricbifliedti hg dewiess=akbbgct ssmb theapaasess nes sageTdpohosone
device, it wll collect topology information of said device through
desi gnafedleopdrogydent i éeet ofoppehationt 2¢sllact hos pagecssi neeidhe
topol ogy information collecting device already knows the route to said

devlte 2EEBPAFRGTESSEHE COBIPeEFed iTRRALAUBYI ol ¥ofrinkt i bAeRet 58BN, it can
pen 07 1L SO CE0u 8 AChES Rt 5LRY SLoA0ONE Monicasting L ael by
oot o e P LRI g SulA, L SOLRRLLIR LRI 000 00
topol 0gy AdtiidHinkaBagel 1 £ebLenvEJUaR daRSSa0EROAES: RHITEpology
Collection Identifier with that in the previous response
15 message; if they are identical, discards the reguegt message;
otherwise processes the request message.
During dissemination of the topology request messages in
the network, a great number of network devices may receive the
topology request messages and send response messages
20 simultaneously, which may result in network congestion and
tgpology'collecting device busy. To avoid said prcblems, each
device may wait for a certain time period before sending the
topology request message. In the embédiment, suppose that the
time interval from sending the response message to forwarding
25 the request messages is Ti; the request message is forwarded

port by port in the sequence identical tc sending the response

message to adjacent nodes. For example, suppose that Tl=(x+

A)mg, herein x is a given value, /A is a random number, said

topoleogy collection request message contains the maximum value




field restricting the nunber of nessage forwarding operations fromthe

| ocal node to adjacent nodes according to the information of the adjacent
nodes, and then repeats the follow ng steps: 10 The node rggghyes said
request nessage returns a response .znessage containing the I ocal node's
information and information of connections to its adjacent nodes to said

t opol og innf.o n coII ctln devi ce; determ nes whether the, nunber of
obngebf oPWaTd e e Ja Er s E PHE T & S e MR PESRGH TE VS 1 T so,
ends the rocess oes. to the follown . the de that

T ecei veaPEar Y PR REST h%sea o PO e FID TR DO P RSS G T | of it
adj acengn d§§ o 1ﬂ§é9§%foﬂa 0f.C {egélggmgetmork topol ogy information 20

accordlng er ei sal Fequest nessage contains a Source Path

field which I@ou&ﬁ%@rr Tgi%%%%@%sse@dtegolégg%@ffec@%ﬁ response
message contai ns a Response Path I'd which i's used to deci de the message

sendi ngwheggest echahen®yeigy ik Jregitasin essageing geticethecdevise
identifier of the 25 present node is witten into the Source Path field;

t he val aeesgforsal WeResponse Patbrfls elhe: nsdebhaitnedt dromtda veSpagee Pat h
field through reverse operation. 3. A nethod for collecting network

t opol og§arheobhait NeRe aecarBrfg rodel apnd 2nagiher ehq Whées atldelvizee recei ves
a topology 30 |nforq2£ col | ection request nessage, if the Source Path
OP04006291 3SRt &Y E@Ei cﬁﬁfia]il%‘ée%le‘i/l%R%ﬁq ﬁSePeﬁfilPﬁen‘b Fient

devi ce, e% V@he tdlsciard S fd request oIIectlng

O orma L C %gn % 1 d R

net wor k ?opblogy PR or et TN or diT E Rl 8 wﬁgrgln sai d
reqyest ”e&eg@nce%@' gadg T{%ﬂ ngé)}fc%ﬁ'&é'si é&' J,ry] t he
val ue o which I's genera te y the top gy I nformation co ctl g device
when itnEsk-hhaies ctcmeléccuolc&rpg;sehcai;%ﬂafé@&n@obéﬁgihgmd@westf, thahenever a
coll ection process is finished, the value of said freld is increased by 1
and t henoselugs asfbhmafmpnlagﬂlk@tﬁagl@@MumeIdhﬂﬁdﬁaemofbesphmsaext
col l ection process; said response nessage contains a Topol ogy Coll ection
| dent i fnegsage from some device, it will collect topology information

of _said device through designated topology coilection operation.

15 In this case, since the topology information collecting device

already knows the route to salid device according to the

coliected inter-device connection relation, it can perform

source route addressing instead of above broadcasting level by

level so as to reduce network congestion and enhance collecting

20 efficiency.




field, the value of which cones from Topol ogy Collection Identifier field
of the correspondi ng request nessage, whenever a request nessage is

recei ved, the device conpares the Topology 15 Coll ection |deppighder W th
that in the previous response nessage; if they are identical, discards the
request nessage; otherw se processes the request nessage. 5. A nethod for
coll ecting network topology informati @uaidagcording to claim2 or 3, wherein
suppose that the tinme interval 20 from sending the response nessage to
forwardi ng the request nessages is Ti; the request nmessage is forwarded
port by port in the sequence identical to sending the response nessage to
adj acent nodes. Z6meAhmet frod codi scslinecnehgonktiamdd agpdhbgymihtermat i on 25
accordln% to.claim5, wherein the time Tl =(x+A) ns, herein x is_a given

val ue, ?§eénr éﬁﬁorﬁqm%&@ry %%@%%ﬁplmqw.%w%u%% fre€sage

contgin the tine interval between_request

reashgeCPBPIARE hO ORbRatrBre BTy RS ORI 305 Aot hod f or
col | ectﬂg BeLYOr K LOpal agy. kTR é&l?%%' ARG ARBLY o YBREE N

E
whenever t%e f opo ogy i Af or mati on coﬁﬂ%ct evice'r es a response

nmessagesrbh regor dsckhhe nb@de tihakay gtanps ﬁd&ﬁ§§@9§dlﬂ§r ks sahd node as
a past node, 5 and marks the nodes that are adjacent to said node and

haven't infespanded ast pehedi ngdjwoas; hbdag,t hend opakagyrdpdargrathen
collecting device will wait for a certain tinme period and then perform
desi gnatedlowpobogyepbafor mati on coll ection operation for the pending
nodes. ABSTRACT The present invention discloses a nethod for collecting
net Wor k t opol &§% Y}C?#%Fﬁfﬁ?%ﬁs Shed rsgb}ﬁsgyﬂqwaﬁ@rﬁﬁﬁaﬁné@} FeEPPR§Sdevi ce
sends a_to oIo |nfornat| on col l.ect i uest neslggén%ontalnlng afield

Cestri oFFRGS R ISER] RS VARG TR PR TGS PORRERETT ocal
node t 0,ad @%Héctfgggs,toanqt et JLhe. f olLowing. St eps;y t be neds, t hat

recei ve
1nformatlon collecting device;

determines whether the number of message forwarding
15 operations reaches to the threshold value; if so, ends the
process; otherwise goes to the following step:
the node that receives sald request message forwards said
regquest message to all of its adjacent nodes.
2. A method for collecting network topology information
20 according to c¢laim 1, wherein said request message contains a
Source Path field which is used to record the message sending
sequence; said response message contains a Response Path field
which is used to decide the message sending sequence; whenever
the request message ig sent, the device identifier of the
25 pregent node is written into the Source Path field; the wvalue
of said Response Path field ig obtained from said Source Path
field through reverse operation.
3. A method for collecting network topology information
according to claim 2, wherein when a device receiﬁes a topology

30 information collection request message, if the Source Path



t he request nessage returns a response nessage to the topol ogy information
col l ecting device and determ nes whether the nunber of nessage forwarding
operations reaches to the threshold value; if so, ends the.,pfag6ess;
otherwise it forwards the request _gessage to all of its adjacent nodes.
Therefore, network topology information collection is achieved. -12 Fig. 1

Start Thect aRol@ayy BHAEABRLE QXL §séhagflgﬁ\6fcehé%1%e@mt@@@i@@ _
information collection request nmessage to all of its adjacent nodes i The

'node that wetei deschbe E&Qdeséquaessmggsagéurns a response nessage to the
* topol ogy information collecting device Wether the nunbed of forwarding
operations reathésneohohéotrireksheatdingphaeRo¥k Theaiady thabrmatedves t he
request nessage forwards the duplicated request nessage to all of its
adj acenBCABEESNOMIU0L82MN EAE - wgemgn sgid request megsage gontagng B

5 a Topology Collection Identifier field, the value of which is
generated by the topology information collecting device when
it initiates the topoclogy information collection request,
whenever a collection process is finisgshed, the value of said
field is increased by 1 and then serves as the Topology

10 Collection Identifier for the next collection process; said
response message contains a Topology Collection Identifier
field, the wvalue of which comes from Topology Collection
Identifier field of the corresponding request message, whenever
a request message 1s received, the device compares the Topclogy

15 Collection Identifier with that in the previous response
message; if they are identical, digcards the reguest message;
otherwise processes the request message.

5.Anmthodforcollectingnetworktopologyinformation
according to claim2 or 3, wherein suppose that the time interval

20 from sending the response message to forwarding the reguest
messages is Tl; the request message is forwarded port by port
in the sequence identical to sending the response message to
adjacent nodes.

6. Amethod for collecting network topology information
25 according to claim 5, wherein the time Tl=(x+A)ms, herein x
is a given value, A 1is a random number, said topology

collection regquest message containsg the maximum value of A and

the time interval between request message forwarding operations

port by port.




~\f 4r r , 5 f E OP040062 -12 Fig.l Start OP040062 anended The

topol ogy information collecting device sends a topology information
collection request nessage to all of its adjacent nodes Thgpggge that
receives the request nessage returfis a response nessage to the topol ogy
information collecting device Wether the nunber- of forwarding operations

reaches to the. thnesheldryal tefld:dhey Hﬁi@vdﬂ]@&o@@@@b}é%ni@ﬁn&@ﬂb&?ﬁ
nmessage forwards the duplicated request nessage to all of its adjacent
nodes Ya&ndrding to claim i, wherein whenever the topology information
collecting device receives a response message, it records the
node that returns the message, marks said node as a past node,
5 and marks the nodes that are adjacent to said node and haven't
responded as pending nodes; then, the topoiogy information
collecting device will wait for a certain time period and then

perform designated topology information collection operation

for the pending nodes.






