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.Field omummmmv ion The present invention relates to network nagenment,
5 parti met hod for colletting network topology information.
Background vfsi4he | nvention Topol ogy information collection is the basis of
network 10 NETHQRD nEORgePehECTaNd NETWeRKi TeBOLOeY deNFORBATIONI n t he

t opol ogy collection coverage to have stored the information of their

adj acent devi ces. The process of topology collection is as follows:

BWEGG* METHOD FOR COLLECTI NG NETWORK TOPOLOGY | Ni-OrMGT00BN

converge adj acency relation |nfornat|on of all devices supporting topol ogy
collection in the topologyFi% %o?FeEP?oﬁnﬁﬁvé%%@e to the device tBat
initiates the tg collection ods in r|or art can e
classified into ﬁ gé%% ¢! f%%%PBbVHCB?}%E??dh st ded

L0poj 00KacPuLATLEAY (P! 0GR HEEORELNG. 410 42 3&@6%5&891{0@ Cﬁo% getion,

OpO ogy co | ection nessages are carrie rot oc EHIOWEVEI’
L2 protegebrinbhsebh doesn't provide network routing functlon as a result
all . of the existing nmethods 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 summari ze topol ogy of the entire
network at the root no8eckSuwohndopd el daveattiomn nmet hods are not
applicable to other topologies, e.g., mesh topology, other than tree
structure. Topology information collection is the basis of network
~ 10 trunk management, and it requires the devices within the
topology collection coverage to have stored the information of
their adjacent devices. The process of topology collection is
és 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 L2-based topology collection, all

20 topology collection messages are carried on L2 protocol;
however, L2 protocol itself doesn't provide network routing
function; as a result, all of the éxisting methods perform
topologycollectionéx1tbabashsoftreerwtwork,i.e.,through
sending topology reports to the root node (i.e., in uplink

25 direction), they summarize topology of the entire network at
the root node. Such topology collection methods are not
applicabletx)othértopologies,e.g.,meshtopology,otherthan
tree structure.

L3-based topology collection mainly refers to IP-based

30 (Internet Protocol) topology collection. All topology report
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L3-based topology collection mainly refers to | P-based 30 (Internet

. Protocol ) topology collection. Al topology report *@0002* -2- 24 AUG
2006 nessages are forwarded to theodevice that initiates topol @dyAUG 2006
col l ection through standard routing protocol on network |ayer and form

t opol ogyeofatibe &pti fEervetded ko Hwe\Rivi cliehattopaliegyteeokbpetbgy met hods
results in conplicated routing algorithns 5 at every node in the entire

t opol oggotbeet age, thhdwdh ist amizoss rblue 1hgr provweeod qr eedtteios kil bhrent rout er
capability. In addition, the existing topology collection technology can'
t ensur@n@dmiiretened 9gufof decent ere et tiwspd -.odgwewnevr ratdrohopahdgther ef or e
is usually conpensated with periodjcal topology 10 updating so that the

t opol og?OI\C/%‘FF%E?PdﬁeW‘P‘]iS nmerS ki [eEP lieaksck rPYE 1ag| shgorifEmeven it .

i s ynsuccessful . or rrana%errent of network devices, the inmmediate

conSequénc&VSFY |?|H‘(8)%$n\;ﬁr@t e&P%pSI“(‘} cp??%ﬂ?% FSYETRE et ¥ mafager is
unabl e %xﬁpcg‘%%?lﬁieaffa?""l&]:z—Qﬁﬁrﬁ%dggﬁcﬁtgﬁﬁ“L&';Fgr' E%B%giggf]agenent

flaws. Ion, to solve e CycCle probremin topo Yect ion, the

exi sting technglee (S OV fie 2:8RANMHI Gobb 885y &l AATd LB P &ﬁﬁséaggucture:
however, since the spanning tree alQgorithm %as to be per?orrre every

net wor keglev e@siur et demple t 6RO G €10 ebagectbha dNAPIYneBHgEL AN Process
beconmes nore conpl exed. Summary of the Invention It 1s an object of_the

presentandivargrefipte i ogudé lg c@bpshspted nettdiogeafioddlcléct bopglegppl et e”
network topology information.
10 updating so that the topology collection will not affect the
network for a long time even it_is unsuccessful. However, for
management of network devices, the immediate consequence of

incomplete topology collection is: the network manager is

unable to detect a few of network devices, resulting in

15 management flaws.

In addition, to éolve 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 topologycoverage,thetopologycollectionprocessbeéomesmore

complexed.

Summary of the Invention
It is an object of the present invention to provide a
25 simple method of collecting complete network topology
Iinformation.
To attain said object, a method for collecting network
topology information according to the present invention
comprising the following steps: the topology information

30 collecting device sending a topology information collection



To attain said object, a nmethod for collecting network topology] 4 AUG 2006
. information according to the present invention conprising the follow ng
steps: the topology information 30 ¢oll ecting device sending a topol ogy
information collection 24 AUG 2006 -3 request nessage containing a field
restri ctFAyechemagAber obfntabssngea f Diead diewt oper ahd orise fiafbdéhe d oca
node to adjacent nodes according to the information of the adjacent nodes,
and t hBRSFeg8at PRYR ¥ AENY PReNR thiprt €3em shehdonadienotiat to extjamntsai d
request ssage returnin rresponse nessage containing the |ocal node's
i nf or na{‘gﬁ‘ﬁsa%‘dcoif R rﬁaf? itg’r‘? dNLosAREAOroRS Eheiad] aepnt arrdewdend o said
t opol ogy,. Laf { collecti devi ce; determ ni ng whet her the nunber of
o A R T S

message forwar 8S to the threshold value; if so,

endisng the p ; i .gQi.ng_tq followi ng step: the node that
r ecei ves saidﬁgggﬁgg?q%ggggggg g%ﬁaga§§g£gggfgkﬁgaﬁ%s eﬁ%%% D%l of

| ts adi acepbnBedasssibi oaboyn I otk idba Gloen 4 Apaldagn Cold ggld on 15

coverage, each device in the network can receive the topology information

col | ect informguesh ES sageaseantbiespends ¢ 0atihgcehePHRWYs cobl egtiigng

devi ce; the response nessage contains information of the present device

and i nfeepatben dhforwantchi onsléotahy ddjacent devices. Therefore, the

t opol ogy 20 collecting device can obtain information of all devices and

i nt er - connect ioFe¥FBi Bt NGnwhat Beathen mwhgee o f heessegac ficewa rdietwor k
information collectiqn, so that. the network manager can construct

t |
{ he 0ot SRR b bBOF GHoA dhesy cin Cithi R 4dqld value; if so, ending the

process; otherwise going to the following step:
the node that receives said request message forwarding
said request message to all of its adjacent nodes.
With above method, in a given topology collection
15 coverage, each deviée in the ﬁetwork:can receive the topology
information collection request messages and responds to the
topology collecting device; the response message contains
information of the present device and information of
connections 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 topology diagram, which will
serve as the basis of trunk management.
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.
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serve as the basis of trunk managenent. 25 Brief Descripgion of the
-Drawings Fig.l is a general flow chart of a nethod according t

presen? invgntion; Fig.2 shows an application of the present i?dgﬂmf@%% 30
.4 24 AUG 2006 Detailed Description of the Enbodi nents A method of present
invention wi || beDdeastielelepnripttiber ofdéhal Embodimesfter ence to the
enbodi nents and the attached drawings. 5 As shown in Fig. 1, the topol ogy
i nformati on chMesdcichgl paedesd Sevenhyon widgobe gie siorfidrarhi ndurtdidrect i on
request . nessage containing a field restricting the nunber of nessage
f or war dfftR bpeFat ot FSEiHIhet PobhE KIROdigaadjsactd hbBegttasdwding to
the infgrmation of the adjacent nodes, and then 10 repeating the follow ng
st eps: 2Yh048 t hat receives said request nessage sending a response

ressase son s gt oegl pedss . (tormum el

connections to i adjac odes ogy

devi ce; gd; et Glng WNeldhen die BURDSR, 0l AESSAOR. OLIAT it oper at | ons

reaches to the threshold value; 1f so, ing the process; otherw se going

to the hebsame ngorst£Pnidfes ool d halsteral Mes Sl huniiedr MRISAGR
forwarding said request nmessage to all of its adjacent nodes. The field

20 restfoxwangindeopenbeions fressaghef dbwaldnbgeoper adijarents ndekisgned to

control the tgpology collection coverage, and it
according to the information of the adjacent nodes, and then

10 repeating the following steps:

The node that receives_said request message sending a
response message containing the local node’s information and
information of connections to its adjacent nodes to said
topology 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
said 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
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 is

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



may- be an integer; after the initial value is set, each device decreases

. the value of the field by 1 when forwardi ng the request nessabéAUGMISEH t he
val ue reaches to 0, the request nmessage will 25 not be forwarded any nore.
Sai d request nessage contains a Source Path field which is used to record
t he nmesshgeSsendenBaskofibat®; Sl Ovd BSOS Gsa IR FAGOIEON R U B SHResponse
Path field which is used to decide the nessage sendi ng sequence; whenever
the reqgé@stohtesisag f5oB0 st , SphecdevPateh i darilid | ehrofighherepreasant node
is witteninto 2 4 AUG 2006 -5 the Source Path field; the value of said
Respons@PPhRRR1PNe| & PR$hopefiersd 9 om saf deSoaf cadpath ffiealsd athradugh

reverse . operation. A path refers to a series of identifiers of all
devi cesd?HgFEFWﬁ@?q‘%éqh%ﬁéélu%r%egﬁF%%qu Feguesiussthessage

[ j devyi he_dgvi. dds i deyi identifier at the
end ‘or BoHFRERA Y Bt oty B ERrte Rt Sabet <Rt QI Ksponds o
h i : ' t uence of content o
Sour co BATRCH ST8 o CTRST gk contr ot e el SR8 5 BB e s age

In the dRegnhodeBot $RAMIHIE FP cie ¥@@@i@§ﬂ;§§ﬁée§€n9%s%%%%hoqx;requeSt

message 1 to device B, the Source Path field o e message ~conprises only
1 devi ceeveentsftiee, séqeencd o Bed@ritedOry@rghuie tha H eoued Jeg3Rge to its
adj acent devices, device B adds its . own device identifier at the end of

t he SoureguPat h mgfssidege ragudeste 15ankessdderesphenset omesddyz Solncaerath field
of request nessage 2 or 3 is A and B, when a device responds to the

recki vetMrediment shosgnge Fig- 3 evbesedevhee fegandsct apol dmy ommpuerst of

ield of the request message as the Response Path field, i. e.
Sdurce ggégagélflto dev?ce 39 the Sourcg Path field %f the message

comprises only 1 device identifier, i.e., A. Before forwarding
the request message to its adjacent devices, device B adds its
6wn 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 reverses 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
200 D or E is B and A.

To further prevent cycled message forwarding, when a
device receives a topology information collection request
message, 1if the Source Path field thereof 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
request messages to its adjacent devices according to path

indication.

30 During dissemination of the topology request messages in



the. Response Path field of response nessage 4 or 5 of device 20 Dor Eis
B and A To further prevent cycled nessage forwarding, when a dedite2006
receives a topology information col eetion request mnessage, if the Source
Path field thereof already contains device identifier of the present

devi ce, theeneequeki adssage M2y nedeibve thiescaqaest mels sk desthandé@n
address of the request nessage, i.e., the last address in the Source Path
field, if¥omaultialeopitadipeeseredierdse Ta peedevitcehei devioewarant he
-request nmessages to its adjacent devices according to path indication. 30
During §CSSEMEREHETIONGR MESFaT6gyr eRe@Esdl e Strdgbseaness NS 2006 -6

the network, .a devjce recej ve.. the request nessages forwarded from
mul ti pl §°8f%ddSa8e ?pagséxg‘?ﬁﬁcﬁ%@e[ﬁ{e te ifvifde I ofhes¥AdPAEE he

ot P o0t SRCTaGnT | P APE AE B R o FBO TP TTRRER Tt GBher ot T ho

Collection [dentifirer he va 0

_ Fi € et ne _ L ol ogy
t opol ogyekAfer pRELOR:COLL e¢LERY tgﬁ\é‘%e %wc%xﬁ?%%bé&%gscéffeégpo#

information collection request, Ion process is finished,

the val wequelstsaivtlehe®bd &ScdITs@assd gibdeNd ot BenisgEMESLRS +heud opol ogy
Collection Identifier for the next collection process; said 10 response

messageof o &l rsi el T dpoli ngyeEoklasy iloantdenth fdearved bel ehettspymbdie of
whi ch conmes from Topol ogy Collection Identifier field of the correspondi ng
request CRR3Sa§aé onvAdeardf iex fequedte mestagelilsateicei erhedde; weid ce
conpares the Topology Collection Identifier with that in the previous
regﬁbnsgefgoﬁé§s§@ésqgetqﬂﬁﬁ%&%ﬁiﬂeﬁ?P@éPSYdF§é&ﬁﬁ§Hﬂﬂa}@ﬁﬂkﬁﬁlmnssage;

field, the value of which comes from Topology Collection
Identifier field of the corresponding request message, whenever
a request message is received,_ the device compares the Topology
Collection Identifier with that in the previous response

15 message; if they are identical, discards the request message;
otherwise processes the request message.

During dissemination of the topology request messages in
the nefwork, 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
topology collecting device busy. To avoid said problems, each
device may wait for a certain time period before sending the
topology request message. In the embodiment, suppose that the
time interval from sending the response message to forwarding

25 the request messages is T1l; the request message is forwarded
port by port in the sequence identical to sending the response

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

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

topology collection request message contains the maximum value



ot herwi se processes the request message. During di ssem nation oi tpﬁlmﬁ
‘topol ogy fequest nessages in the network, a great nunber of ne @3
devices may receive the topology reguest nessages and send response
nmessages 20 sinmultaneously, which may result in network congestion and

t opol o cRl t d robl ens, .each_.device ma
O A R R L T T SRt iy
nmessa e at.the tinme interval from sendin
the rgs éngaeé?rcgrség%% 8?\%@rdpgﬁ ﬁrﬁf%de”?eéﬂir%tm%g%g&ést?§O?I“S'the )
requestg £§§S@g@e|§n{gfygidﬁg% Bgrg pthOEBmgn the sequence identical to
sendi ng the response nessa jacent nodes. For exanpl e, suppose t hat

T1=(x+ 0) s, Them@thet eh @ \t%mm%tuﬁaes% ¥ 2pRAGEYW BB&T@%Etl;ﬁ
t opol ogy col |l ection request nessage contains the maxifrum val ue 4 AUG 2006

-7 6f Avlaretde thame dputlergsali ffeinear ore @iaSte crassAgR vieeWwakdibges
operations port byport. In the enbodi nent, xmaybe set to 200nms, said tine

i nterval regpobsesetssag0ny. rdcotds ttier nedsurtatcogplhiehendssmebshgpol ogy

col l ection, 5 whenever the topology information collecting device receives
a r espdiRiksresiageode a9 ez op@et t hedpodendhaerket bhasnpHesnebsagere nar ks

t he node,as a ast nog1n nd_marks the nodes that are adjacent to said
node ar‘lad:1 ttor &SP 88& a@nﬂethElY% %o‘é%'%pon@%r?s Prediggonedys i

i nf or myt devi wai t. .for certa intime p riod and

t hen pet g?nﬁ%%s éa? 2d” topof d&%th?WCQ%%ﬁqﬁﬁPQ: FVEEEI Bht tﬁ@?ﬁt?Bﬁ for the

pengi NG, Nasiesas A ! ¢ Lhe. - pekaBel g (ML BLL OO fohLegLL00 devge detect s no

response nessage from sonme device col opol ogy Ymation
information collection operation for the pending nodes. If the

topology information collecting device detects no response
message from some device, it will collect topology information
of _said device through designated topology collection operation.
15 In this case, since the topology information collecting device
already knows the route to said device according to the
collected 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.



of said device through designated topol ogy collection operation. 15 In this
: case, since the topology information collecting device alreaq% EQ@?@Bthe
route to said device according to tfhe collected inter-device % i on
relation, it can perform source route addressing instead of above
broadcasting level by |evel so as to ¢kaime network congesti on and enhance
collecting 20 efficiency. 8 2 4 AUG 2006 Cainms 1. A nethod for .
col l ecting network topology information, wherein the topology information
collecting device sends a 5-topology information collection request
nessage cont a?—ni%(j‘e&hf?ﬁef-‘arr%%h%ﬁ%n?ﬁéoﬁﬁnﬁgwob@gmgmﬂéf@ﬁmr di ng
operations. fromthe | ocal node to adjacent_ nodes according to e
iﬁforna?ﬁ%ﬁebp Eh@ §ﬁ9§iﬂﬂyrﬁﬂﬁﬁfm%ﬁﬁpﬁh%ﬂl}%%%é?g fR¥1CoISEWN G st eps:

i ' t e. nessage
contai nt ot BEP Ao e S BT T B ST B e BT Ra ons o
. . e . . | vi ce:
et er m oe Aot her - e Ao P eSS ane f o et e A8 SBEERASE | caches

to the themsholdl vakue; hdd&0.tLNdaiLBENLPHSESS: aplheiWise g9es i the
foll owi ng step: the node that receives said request nessage forwards said

requestimbssmgeion alfl ohei tadpjacennodedes. ad Ahekt hpdpéatscalleecting
network topology information 20 according to claim1, wherein said request
messagef @bheding atessurce Path field which is used to record the nessage
Senl%i n9 Sequ’l(?}?g %odséai:gcéie';sfggnssaeidnizaiggtcrr?gésaai;s r%ti?‘i%og S:;:eeslz)aotnhse]'c eld
message containing the local node’s information and information
of connections to its adjacent nodes to said topology
information 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 said request message forwards said
request message to all of its adjacent nodes.
2. A hethod for collecting network topology information
20 according to claim 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 is sent, the device identifier of the
25 present node is written into the Source Path field; the value
of said Response Path field is 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 receives a topology

30 information collection request message, if the Source Path



which is used.to decide the nessage sending sequence; whenever the request
i message is sent, the device identifier of the 25 present nodb4A&GMBﬁtten
into the Source Path field; the value of said Response Path field is
obtained fromsaid Source Path field through reverse operation. 3. A

net hod £oeldalesidyngonetwnskidwies adgntiffaered f @he BEE8EHE MLl @i M 2,
wherein when a device receives a topology 30 information collection .
request ifewshedistatrties8odr ceqRath RedsAge.2006 -9 field al ready contains
device identifier of the present device, it wll discard said request
message. 4. A ntt Rodetled doir eell egt ey wetkvordpodpgyognfiorfratmeadmnoraccor di ng
to claiml or 2, wherein said reqguest nessage contains 5 a Topol ogy

Col | ect FORCFAERLIYS ELaiMet A 2 hehgards H1AAEENCSS BRABREAL CPITA it

i nf i | | ecti devi, it initjat t he t opol ogy
P A %%‘?ﬁ?%iﬁof&ﬁeo%%q%ecfét JEntTET, ﬂeeidcéFr'ﬁg{f?iﬁeg%cvgyscti gls\‘_l_io o e
\ ' i is i . 1 an en serves as the
Egecg?: %%??%%§?gg?l i t%}?ée?cé%oriétﬁ;eeﬁgf%%ng%ﬁ JI]ber%: S epcrncolcne% sc?e%]aq% whesponse

Tessage; eonkaan @ sT AR OpYpCobhoctitR RNl | ey Lheldn thende of
whi ch comes from Topol ogy Cgllec ion Identifirer fie of the corr'espondi ng

request wheseage, a WISTRYEE io@ peskiest TBSSadiesiad F aagl wadud her device
conpares the Topology 15 Collection Identifier with that in the previous

responsbieh@sgmgeindfeddy aye i denti aalen disecaeds ddhet hequesgio 1@Rgsage;
otherw se processes the request nessage. 5.A Amethod focollecting network
t opdl ogyC1 ket hari bAaenbiEbedi Agrt bhel apnt2col 18ctiber pireocesposaithat t he
‘time interval . - £
response message contains a Topology Collection Identifier
field, the value of which comes from Topology Collection
Identifier field of the corresponding request message, whenever
a request message is received, the device compares the Topology
15 Collection Identifier with that in the previous response
message; if they are identical, discards the request message;
otherwise processes the request message.
5. Amethod for collecting network topology information
according to claim2 or 3, wherein suppose that the time interval
20 from sending the response message to forwarding the request
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 is a random number, said topology

collection request message contains the maximum value of A and

the time interval between request message forwarding operations

port by port.



20 from sendi ng the response nessage to forwardi ng the request? mBsHies is
*Ti; the request nessage is forwarded port by port in the sequence
identical to sending the response nagsage to adjacent nodes. 6. A Anet hod
focol |l ecting network topology information 25 according to claim5, wherein
the tinme T1=(¥+/ Afethed €idt ¥ollleciggvRat¥8kherofolSgd {dham tger, said
topol ogy collection request nessage contains the nmaximum val ue of A and
the ti nmecicotrelivigl theflagenl y edeesti nnessagee f ammtdpslogpeiatdamnstiqort by
port. 24 AUG 2006 -10 7. A nethod for collecting network topol ogy
i nf or macPdA echdaer deMgce oretai vied a wiespeinsemMresewrge ,t he tepordgythe
informatigon collecting device receives a response nessage, it records the
node t h@PdeetlirhsteHEr M ddiymesrasks Barksnveied awde gase pade,n&eand mar ks

t he nodes .that are adjacent to said pode and haven't responded as pendi ng

nodegg; fREnMatkE tﬁ'bepd{ogaﬁf CRAGr FRE | Y ACH T Q@ PRguBPAEeaM 1havRR tE for a

certain_Li [ .hen rform desi gpated tqpol ogy information

col | ect F%%ggggr%gt i%%n% #éll}%e“%‘g%%i ngﬂlﬁ%degge Eopolyy’¥niormat ton
collecting device will wait for a certain time period and then

perform designated topology information collection operation

a

for the pending nodes.



