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' METHOD FOR COLLECT \|M| TOPOLOGY | NFORVATION Fiel d of the’ Pqyenkign
The present invent es to net wor kK managenent, 5 particul ar

nmet hod for collecting H@F%ork t opol ogy - 1|nformat|on Background of the
| nventi on Topol s the basis of network 10 trunk

f collectjon
nmanagenent , and&ﬁﬁHb@ gogggkﬁﬁgd££NQNﬂ§?mqaﬁrTQQQ¥OQ¥xﬁNQﬁﬁM%EJQ%Ction
coverage to have stored the information of their adjacent devices. The
process of topology collectionis as follows: converge adjacency relation
information of all devices syRRA IJH dHRPARDHEGY] ection in the topol ogy
15 col | ecti on coverage to the device that |n|t|ates t he t opol ogy
col l ection. The nenhﬁd@ndmdﬁu(ﬂhwﬂﬁtﬂ5ﬁ1ﬂéid&é§$kﬁh%dwb&komb%aB%&%Qt
t opol ogy col |l ection nethods and L3-based topol ogy collection nethods.
Accor di ig trait2i-dielsed t opol agymeohbdctficn, callle28ihgpaiagyool Lepbiesy
nmessages are carried on L2 protocol; however, L2 protocol itself doesn't
provi de netMfiRK MUt hg function; as a result, all of the exi sting nethods
perform topol ogy collection on the basis of tree network, i.e., through
sendi ng topology reports to the root node (i.e., in uplink 25 direction) ,

they summari ze topol ogy of entir network_at the root node. Such
t opol ogy col | ection nethodgiar ?ﬁ)nga%gl¥€%b¥%v?%tb?%er topologles e.g.

mesh topol ogy, Ohﬁﬁﬁﬂkﬂﬁnlnkegﬁmiﬁ QFEBE?eck%oga§gqﬂ&999ﬁggyo%o rgn

mainly refers to based
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 tépology'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 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
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 topology of the entire network at
the root node. Such topology collection methods are not
applicable to other topologies, e.g., mesh topology, other than
tree structure.

L3-based topology collection mainly refers to IP-based

30 (Internet Protocol) topology collection. All topology report
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.30 (Internet Protocol) topology collection. Al topology report 111111
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are forwarded to the device that initiates topology collection t éﬁ
standard routing protocol on network |ager and formtopology of the entire
net wor k. However, such topology collection nethods results in conplicated
routing al gedEsagesss Reg forwardegdéo hhehdewnter ehabpohaogyateverageloati ch
is inpossible for lowend products wi thout router capability. In

addi ti on, tqﬂc}l@xqtsltqrhghwfbgyaeéﬁréclf%w%cﬂmﬂ%ﬁgf CAhNeLERLl dayer

| et f th | t f d therefore
bsual fyeggs@?mﬂﬁgamﬁté:ﬁﬁnec o ‘i?%aantt%of&o?%g{yg? o Hhslory st ot Ray

t opol ogy C%AfiimﬁgkAMﬂ%tﬁ§§s?%s%ﬁ%st 1% Pg&éﬁﬂgakggegoheggg %TSO?YEQIate

unsuccessf er managerren VI CeSs

Consequ§nc%u9fevéEQquhﬁi315099k994n69£éeQ6ﬁ81d§& &86e9§%$@rkﬁm&nageg i's
unable to detect a few of network devices, resulting in managenent

flaws. I n adgidd<inld of ol Mavidied Ggymcﬁlcm’s@bzl/ﬁfhcbdt topot ©gycapg@bi gcti;on, the
exi sting technol ogy enploys a spanning tree algorithmin tree structure;
however, since tHe sgdnhiing, tuteeexabyongttwpdiasyyt oolld eperifor bedhav leggry
network device in the 20 topol ogy coverage, the topology collection process
becomes noic@n ‘doRPrEXE EOTRIRRANESH Of el eokhe ¢ lopd [copod ogry bbfetmabionhe

resent inventi tq provide a 25 sinple nethod of collecting conplete -
ﬁetmork t0661 gere o@e Xs usually coégénsated.w1t% perlodgcalgtopg?

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 dev1ces, 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 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 is an object of the present invention to provide a
25 simple method of collecting complete network topology
information.
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



~information. To attain said object, a nethod for collecting network

topol ogy information according to the present invention conprising the
followi ng steps: the topology information 30 collecting device gehdihiiie
topol ogy information collection 19 DEC-2006 -3 request nessage contai ni ng
a field restricting the nunber of nessage forwarding operations fromthe
| ocal node egugditafensagrodestadnandi agfieldheephdcwdmicon hef numbeadpécent
nodes, and then repeating the followi ng steps: 5 The node that receives

sai d requedESFEISafRTFRFHLAPNGPET 2t EePBnEECHES ROt Wds ¢ eRdarsakl

node's information and. informati.on of connections ta.its adjacent nodes to
S a t ool SRT S ARGPRAL PNt S ol e T N AL O e ARHARE T SErEE - ABS

nunber of Iypéﬁag%p%%rt% Mo fjcﬁl%%elrn%ti Jeaches to the threshold val ue;
if so, ending the  process; otherw segoing to the followi ng step: the node

that regeives sairfle! RI4ESEHABSSAIE FOF Wi %qu%_@-tdm'é%%%%t (RITAIe L Q al |
of its adjacent nodes. Wth above nethod, in a given topol ogy collecCtion

15 cover ageespatlbedaessagencbheanatinwgr kheaboeatehyaet Bei h@pe@gyion and
information collection request nessages and responds to the topology

col | ecti nginévirpetivhe ofesponsecheesage contai rsljdadmr mabdes dfot heid
present device_and information of _connections to all adjacent devices.
Ther ef or e, tPRELPEFOLEGPrIOLiON setlilggtdednd Getigitobtai n i nformation of all
devices and int ar; connection r%l at i or(r}Haj nf ormati on. between themto achi eve

network t opol ogy *FREEPHHE!EN “EeTHRES | BUMPRAt CtthdHRARRT kK Lorwarding

10 operations reaches to the threshold value; if so, ending the
process; otherwise going to the following step:
the node thatureceives said request message forwarding
said request message to all of its adjacent nodes.
With above method, in a given topology collection
IS5 coverage, each device in the network: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.l1 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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_ manager can construct the network topol ogy diagram which wll serve as
the basis of trunk managenent. 25 Brief Description of the Drawings Fig.1
is a general flow chart of a nethod according to the present inveh8ildf;2006

Fig.2 shows an application of the preseft invention. 30 -4- 290EC2006
Detail ed Description of the Enbodi nents A nethod of present invention will
be described in furtRetaidadiDesgriptigrreficehe cEnhedémpotisments and t he

attached draw ngs. hown in Fig.1, the topology informatian _
collecting devi 8@%‘5}@ ﬁ% RETHPOF dwqqﬁl&rwﬂgrpec ppecibsd yefuesher

evi Ed'Se B gy it ; eéjies e
oper at' ons SPramt R ithcEr PR ERLE o Bl th e RiAERenEuc BT ng oo Phched 0

i nformati op,Qf,it,ae adj acent nodes, and then 10 repeating the follow ng
steps: The node fhat receives said request nessage sending a response

nmessages cont ai ni ag thewhogal rigde’, sthaf espBlbeY aRforinat 9bRBELONBE ing
connections to its adjacent nodes to said topology information collecting
devi ce; 15ddetieen semiindethetophiogynhiat f @fmaessageofldruwaridimgregpesat i ons
reaches to the threshold value; if so, ending the process; otherw se going
to the fol MeRFagesteptathéngodefihdd ressinies isgi dheequeberneisagesage
forwardi ng_ sai d request nessage to all of_ its adjacent nodes. The field

20 restri cEPRYAEAEPHURBEX 261 OREs fAGE ridisval e dy e at? ofd] fgent nodes

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'ﬁessage 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



_designed to control the topology collection coverage, and it rmay be an
integer; after the initial value is set, each device decreases the val ue
of the field by 1 when forwarding the request nessage; when the ¥&Dué 2006
reaches to 0, the request nmessage will -525 not be forwarded any nore. Said
request nessage contains a Source Path field which is used to record the
message sefllien§osageeRedh $dieddrespeonyelureofageidoResppsse RaspofiselBat h
field which is used tqQ decide the nessage sendi ng sequence; whenever the
request nmesSagdPtainpdsdiom t faideFRersleRaitty efiotdt K gausdenrensgsei s
witten intg -5-.2 9 C 2006 he Source Path field, the value of said
Response PSPR™ATEE i%%%t[q}i ’r:n%éef?oﬁ?sﬁi FeEdHc & a’t%e?'fbgﬂe’c’ﬁrBEgﬁ?l
reverse  OBELALLAN: hA&-PahPohghaSs L9, an el isas Al FARNLLRL BLS Of 8leor
nce. T di a

devi ces therethrough 1n sequ ore forwardi ng e reques message

to its adj aeeBhgderbCiass abhadew §8vadds, idise Ay ideVEaas! fetdld 8Evaket he
end of Source Path field of the request nessage; when a device responds to

the recei vedenediiasir aes$agend iof SEEVEE FeEH hee S@UPEIRE rHquedt BEsakbe ;
Source Path field of the request nessage as the path of response nessage.
In the 10 whbodiamsiavistowespoidyg. 2o when réeviicedA sendsst apes agye | equest
nessage 1 to device B, the Source Path field of the nessage conprises only
1 devi ce i §EMEIrEREr Lhe sequaNCBepér eohbeREr BiEn§ourhe Pebbeftichdsofigbheo its

adj acent devices, device B adds its owa device identifier at the end of
the Source BIPASSF THESTTUEST 4Re mbedlyeot t KESEPSSE, TRES3hr cdPabhefi el d

o ol SIESSIN L S el BN 2 S0 S0 eI oty
Source PatResbhgkd10h ot bR viequest VIRSSRAB-AS S% Reppnsse Fatd fbghdyel - ©
o - comprises only 1 device identifier, i.e., A. Before forwarding'”
the request message to its adjacent devices, device B adds its
owndevice 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
20 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, 1.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 forwardi ng, when a dgzéﬁg

receives a topology information collection request nessage, if t# B&W@e

Path field thereof already contains deb%ice identifier of the present

device, the request nmessage 25 will be discarded. If the destination

addr ess of theengledeest a desiagaay receiyvhdhieaseqaelst awssagahéoswardedPat h

field, is _not that of the gresent device, the device will forward the

request nedERBeBULEipls gfj adiateubIRECRR c UG S At deNdreafren. 30

During di Lnat | f_the topal t . in 2.9 DEC 2006 -6
Che net wor BENS LGy T B8 AP TRCEIVE CHE bIRERE bt F6rNETelo o PP

mul tiple of adi,agent f"&:ﬁégﬁy do1 PLEVELY L8 deyi e ffiretom, ending t og

response nessages repea said request nessage contains a 1opology

Col | ects onwhdent ifd egehéfhbedt g Vialdier8ho18gWhiiGlF drna8NE{ a&é‘ﬂl@&‘tih&
topol ogy information collecting device when it initiates the topol ogy

i nf or mat i odegdkleeehianitr queshrenhenevespal 69y | e6tdomapioaessiiscEishshed,
the value of said field is increased by 1 and then serves as the Topol ogy
Col | ect i onredueesitf.i ehefigrerhe grekiecnl drariaresy deessnishied , 10heespbuse
nmessage contains _a Topology Collection Identifier field, the value of

whi ch cone®tf$ahd Togoibdy cBrreasedmby Ildend thenpgervesiag shet hepology

correspondjng,request ssage, never a request nessage is feceived, the

devi ce con$8?%50 ﬁ8“T&§%P%d%leéblQ£nﬁaﬁ1ﬁ%ﬁﬁn éﬁiﬁc%ﬁqqlﬁ¥ﬁﬁe?%ftﬁ%ld

D ol [ 22BBBASC MR Lol {a Va2 TBpbT8EY CR11 SR IPalilE; £ EGHES!
field, the value of which comes from Topology Collection
Identifierfieldofthecorrespondingrequestnessage;whenever
a request message is received( the<jevice 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 neﬁwork, 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



_ otherw se processes the request nessage. During dissem nation of the

t opol ogy request nessages in the network, a great nunber of network

devi ces may receive the topology request nessages and send resp@fsit(C 2006
messages 20 sinultaneously, which may résult in network congestion and

t opol ogy col |l ecting device busy. To avoid said problens, each device may
wait for aogery aird theet pRei Dok HeFH dtoRdMeeiestt APSLAGY fEHMESding
nmessage. In the enbodi nent, suppose that the tine interval from sending
the responsperagsaae pori gpg@@h Ngndhd BRLHEIMERE , TERERERSsES tH 20648,
request nessage is forwarde port by port in the sequence identical to
sendi ng t heaidspanee intessade may &@dj aeenttadess. For exanpl e, suppose t hat
TI=(x+ 0)ns, herein x is a given value, Ais a random nunber, said

t opol ogy col | ect Fonfreghest ensgsagecwphe aenssshef necpolvgy atelel @c Qi EC 2006
of A and the time interval between request nessage forwarding operations
port by potRenprernehenbelrhedy, IxfaaPabicretot beoDbRg, deshed TeeRivas er val
may be set to 20nms. To further, ensure conpl et eness of topol ogy collection,
5 whenever 2eRCRYPT BGY SPRFor Matiter ed FRenads EIE@FcreetrUe‘g'é‘? \98@ mes$IPonse
nmessage, | o] nqde .t returns th nqﬁ§a may ks the node as a
past node,%gﬁggn%géskpﬁg %gdgsgg%gt?E#%“ §HF§5%% lﬁgﬁg%fgx%gﬁéjgﬁ% Haven' t

responded a8;jReBHENgo "9SES nodd@hd hiaehorokegy Latar QE%@M% 'J?&ciéé‘,g
d esl gnat ed

device will wait for 10 a certain tinme period and then perfor

topol ogy théns natid aopedldsct habrapenan e0liectihg pentiaginadesic! fot he.
topol ogy information collecting device detects no response nessage from
sone d¥vi ce, certaiinl toold gotriapoimgythahopermifioom defsismiat edeuvige Idypugh
designated,topology col l ecti on operation.
1nforma 1on 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.



151n 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 inst G0kl 2006
above broadcasting level by level so a8 to reduce network congestion and
enhance collecting 20 efficiency. 2 9 DEC 2006 -s Clains 1. A nethod for
col l ecting network topology information, ChB&R&in the topol ogy informtion
col l ecting device sends a 5 topology information collection request nessage
containing a field restricting the nunber of nessage forwardi ng operations

(rom he, Tocal naest . cent apfes. et p b ot rt pumuon of the

adj acent "nodes, ard en repeats %%?Iéﬂﬁng s5te

sal d requesheFRI$AUGd ew;fsaﬁo reSPOPRSL i PRS$RAYS LoNLR] Nidg; thesLagal 2
node's information and infornmation of connections to1ts adjacent nodes to

sai d t opol egypolickfyoimEdraatddd eslilegrdevi eequdetenBiRagavehiar iikgy runber
of nmessage forwarding 15 operations reaches to the threshold value; if so,
ends the predessesorherwngeteasutinet et frekkawengostapdibeopedattibals
receives said request nessage forwards said request nmessage to all of its
adj acent né¥eq vthea kpadbdnpde ceb| astiangntet nodkst opoteyyingf dravatihen 20
according to_claim.1, wherein said request nessage contains a Source Path

1 .
field whi cAFOTIEEd YL PECH t AT ABEEEgd ¥Ry ngds ceft@Rc & eReAF r E8Fonse
nessage;coggﬁﬁg§i%gR%%Q%Q§e Path field

10 The node receives said request message returns a response
message containing the local node’s information and information
of connections to its adjaéent nodes to said topology
information collecting device;

determines whether the number of wessage 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 method 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

!5 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

10 information collection request message, if the Source Path



~whi‘ch is used to decide the nmessage sendi ng sequence; whenever the request
nmessage is sent, the device identifier of the 15 present node is witten
into the Source Path field; the value of said Response Path fielggm§F2m5

obtained fromsaid Source Path field tfrough reverse operation. 3.

met hod for collecting network topology information according to claim 2,

wher ei n whéred dreiready sesitpdssadevpob dglent of i ef ofntihe erowintedevige,

request message, .if. the Source Path 9 29 DEC 2006 field already contains

devi ce i dedti Fildrt GESERErEIchTred\Fiste M9953H91 discard said request

message. 4. A nethqd for, collecting.network topology informtion according
to clginil or 2, m%é#%?ﬁtg ddgléaﬁg%Fc §§d63“$65¥gpﬁ§ﬁf§ﬂél?586méé§on

Col | ecti on i T hel:d, \Y; f L i ted by the.
Copol ogy 1 F oe et oo G 1 paeay At in BB e SO S bR n

i nformagion ctepbeey oI BEEESSn TINGNENEEr 8 LOl d EGIHON, PNAC &S Wik i Risshed,
the value of said field is increased by 1 and then serves as the Topol ogy

10 Col | ect genelrdértli biyethé otopdbogextntorhetibancPlEess ngsSdediceewBense
message contains a Topology Collection Identifier field, the value of

whi ch conestf ramtligdsiogyh€oltbpetliogy inemtndt eonf icelld eaft tdre ceguespondi ng
request nessage, whenever a request nessage is received, the device
conpar es t WBETEE6F0fycabl el ept PoAceaent £f ferighed. t Rhe valtleofr enidus

response ssage; if they are identical, discards the request nessage;
ot her wi se g?8§§s§€% fﬂ%r?%ﬁﬁgsg”heés . Bhen SeYEP 127 819 eTPPAYOHEL wor k

topology |869IBLLOA 1BEACEHLAY. 8, ChRM 2,Q" B Mhareln suppose. thalthe
time interval 20 from sending the response nessage 1o f FWArarig the
request response messade 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 1s 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
¢5 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.



. nmessages is Tl; the request nessage is forwarded port by port in the
sequence identical to sending the response nessage to adjacent nodes. E A
met hod for collecting network topol ogy information 25 according 28 O£ 06,
5, wherein the time TI=(x+A)ms, herein"¥-is a given value, Gis a random
nunber, said topaql ogg col | ection request nessage contains the maxi num
val ue of A and t'he”t PREPPALERT fo Sty mafuesstk repdqay dnfardiatg on
operations _ c%rxtdibr}’ pgrt .aizmg wc(:ar2006 -l1lo 7. meé hod for .callecti.n
network topol ogy i ormatl oh’  a8torat R NS hhT, ERBRT TR WNEETIRE L The
topol ogy. | Rianald afy qeolilectLng;deu ge LeshNes A LE5RONSE JERSANL
records the node that returns the nmessage, narks said hode as a past node,
5 and mar ksiddee tRadeset hahs a1 A AL |t 1 S&d @aﬁ@ﬁo@@dagaé[%sd thode,
responded as pendi ng nodes; then, the topology information collecting
devi ce i | langaintirker the cesded ntHdtmareendgdcend tbesaiQaidds mriesiageat ed
topol ogy information collection operation for the pendi ng nodes.
responded as pending nodes; then, the topology information

collecting device will wait for a certain time period and then
perform designated topology information collection operation

for the pending nodes.



