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NETWORK TOPOLOGY | NFORMATION Field of the InventionﬂNWWMH‘ﬂﬁmmmklnvenplon
rel ates to network managenent, 5 particularly to a | I ecting

network topology information. Backgrouﬂd of the Inventienes§@pol ogy _
information collection is the basis of network 10 trunk managenent, and it

requires the dé@?E%%Dmf@%lﬁOFHECT@HﬁoN@§VQ&ﬂIﬂ&ﬁQhﬂGﬁxiNﬁQﬁﬂﬂﬂkpN
have.stored the information of their adjacent devices. The process of
topol ogy collection is as follows: converge adjacency relation information

of all devices supporting to y oI gctlon |n t he topol ogy 15
col | ection coverage to the deg?%ggtﬁ% |hn|t‘t YRS PR topol ogy collection.

The nethods in prl@heapfegantb@n05a§§bkl%Ql @E% L&- Héﬁ%g kt8985§9¥e8c
col | ection nmet hods and L3-based topol ogy collection cordrhg to

L2- based tppotogylesllyectd on, mbdh@® &Qﬂ0|@gy1§@tlﬁ$tH@td&ﬁ@a@g 055y
carried on L2 protocol; however, L2 protocol itself doesn't provide

net wor k roﬁﬂfﬁgma#mﬁ@tlon as a result, all of the existing nmethods perform
t opol ogy collect ion on the basis of tree network, i. e. , through sending

t opol o reports to the root node (i.e., in uplink 25 direction) , they
sugnargﬁe tgpology of the re network at the root node. Such topol ogy

col l ection nmethods are notgaﬁ greess) % £ha Hervapdimgi es, e.g., nesh
t opol ogy, ot her %gﬁglo§§ 1BEEHEL YOS ‘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

as follows: converge adjacency relation information of all
devices supporting topology collection in the topology

I5 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 (L.e., in uplink

25 direction), they summarize topology of the entire network at
the root node. Such topology collection methods 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 topology report
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L3-'based topol ogy collection mainly refers to FP-based 30 (Internet

Prot ocol) topol ogy collection. ALL topol ogy report *@0002* -2- nessages
are forwarded to the device that initiates topology collection through
standard routing protocol on network |a&arer and formtopology of the entire
net wor k. However, such topology collection nethods results in conplicated
routing algessapes drat feveaydaddeoi thé¢ hdeente rhdtopol iogya oy erqgge,ogyhi ch
is inpossible for lowend products wi thout router capability. 1In

addi ti on, ft:%bl@m:é@nn@hr@p@ﬁo@awmmmr@@m@p@g} eametweslrlayer

conpl eteness _of the coIIecteE t opol ogy information and therefore is

usual | y “‘corpRASITREoRPELRIYer F ddiccant LERAIYRP 0 HAWEErngS Yoh thro kasy

t opol o collection will], ngt affe the network for a long time even it. is
unguccggsftﬁ?if %\é?/re‘rrf‘e{;g 88%%%‘@%%@&“0?0‘?{%?%%(@ e‘iﬂ%telé% tat}egcﬁﬁéﬁ?sat_e
consequencer 0kl ORBLE! & OPRL OB GAd CELLONLS: ddVRNRIOr kndBRagY | s
unabl e to detect few of network devices, tesufting in managenent

flaws. In agsbssOPlet Bosolv@-the pyebacREORlienbul Fopekedyapediliagati on, the
exi sting technol ogy enploys a spanning tree algorithmin tree structure;

however, since the agjghnnicrg theex i gioig thpohagytcobkepet dorredratl epery
network device in the 20 topol ogy coverage, the topology collection process
beconmes notan' g emsiveeedonshahangssfoft hiee opldetted topdboan iofjoamtatdfort he
present invention to provide a__25 sinple nethod of collecting conplete-
net wor k t refore is usually compensated with periodical topology
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 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 1s 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

t opol ogy information according to the present invention conprising the

Fol | owi ng steps: the topology infornmation 30 collecting device sending a
topol ogy information collection -3- reduest nessage containing a field
restricting the nunber of nessage forwarding operations fromthe Iocal
node to adfegestt modesgaccurthihying 4 heidInf oremtdiart iofg tdtee adjrdsentomodes,
and then repeating the follow ng steps: 5 The node that receives said
request neERRBFRIT UYL RE WEIFEisE i yoageheohoad hi mede Heo lastalcemdde’ s
information and inf oGthr}rati on E‘f connections tg its adjacent nodes to said

t opol ogy iMPGTHETON TAIT && tHE YyrbPEBatdgrerhi it AUt it e Twmser of
nmessage forygrdi atlg?sﬁp@trlgtjfgffoﬁeg%gggﬁto the threshold value; if so,

endi ng the process; otherw se goi ng BSf ol | owi ng step: the node that

recei vgs said reguye e I hg: Sal qqgﬁ o, all of
its adjgacent nodes.%ﬁ%z%gvgé%?ﬁ%g,&?hdzﬂbv%%g?‘ge;%ﬁé(%% co I_Ear}:]trl?doﬁt 15
cover age, EaioNEY i ddgd ke Melwoirdy eHe neeeilvadde £ aRAHAMA e idi anegt i on
col l ection request nmessages and responds to the topology collecting

devi ce; t henfreegponsen nefsagevcaritiaims tonfiarsmaad pacehtt e deeseat sdav ce
and information of connections to all adjacent devices. Therefore, the

t opol ogy ZPROIIBEt IR e e ceml bl roid¢viaati on of all devices and

i nter-connection, relation informati on between themto achi eve network

t opol ogy i nf or mElS ST ESHEE YRt hed Fhgt AP eTetlorRessage forwarding

10 operations reaches to the threshold value; if so, ending the
process; otherwise going to the following step:
the node that receives said request message fo;wafding
said 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
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 1s a general flow chart of a method according to
the present invention;
Fig.2 shows an application of the present invention.

30



nmariager can construct the network topol ogy diagram which will serve as
the basis of trunk nanagement. 25 Brief Description of the Drawings Fig.L
is a general flow chart of a nethod according to the present invention;
Fig.2 shows an application of the present invention. 30 -4- Detailed
Description of the Enbodi nents A nethod of present invention will be
described in furtherDetieidied BeskriptévancoE tthe Embertiadintent s and t he
attached drawings. 5 As shown in Fig.l, the topology information
collecting devi&esdiod 9§ prasepdl bayenhionmitlilohe «sid acithash i ndfuesher

sage containing.a . field restricting the nunpber of nessage forwarding
(r)rSZra'?i 'o'nsg?E%h\it g’é%Pocraﬂfderfbedbcet ot%djtg(?erﬁ"‘tf%%j‘é‘ée“ta%c%‘?ﬁi ket ¢ Ghreched

i nformati Oarg‘]c“iﬁ?ﬁ adj acent nodes, and then 10 repeating the follow ng
steps: The node at receives said request nessage sending a response

messagg cont ai ni g dhswh oGRlr Pde’ S HOYIIBRIRP 131D a1 rﬂﬁctciﬂ%é;{j]negc“ng

connections to its adjacent nodes to sai topol ogy infornation ¢

devi ce; 15detet e niseinay nshea hetogdieWNMBar cehafBssages f DEMGE §h NGeRREJAL | ONS
reaches to the threshold value; if so, ending the process; otherw se going

to the folhewage step:aiengodel itdlad resoer vatsi g tthe equesir 6S s’GBage
forwardi ng_ said request nessage to all of its adjacent nodes. The field
forwarding operations from the local node to adjacent 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 message containing the local héde's'information and
information of connections to its adjacent nodes to said
topology information collecting device;

iS 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



20 restricting the nunber of nessage forwardi ng operations is designed to
control the topology collection coverage, and it nay be an integer; after
the initial value is set, each device decreases the value of the field by
| when forwarding the request nessage;s when the value reaches to 0, the
request nessage will 25 not be forwarded any nore. Said request nessage

contai ns atBeuseerat bathek deldi Chhe ivauseh # %éﬁ?%&g&%é‘?ﬁé@geffgf&l! ng
sequence; said response nessage contains a Response Path field which is

used to detsdebtsimearbsSaga sendi ngosegeeres:h Widraver t hheugaquesie FESSage
is 30 sent, the device identifier of the present node is witten into -5-
t he SourcecParatipel dA phéhyvagleferst tsnial Respomsef Patkntiidliers obbiki ned
fromsaid Source Path field through reverse operation. A path refers to a
series of FHEhEFFiRyaredhrrquah Hewecenarer Be hebadiPrwr b hbe. rBufeste

forwardi ng_t he reques 5.nmessage, to its adj acent devjces, the device adds
its ow?]5 dg[\"/‘la%sea?%%n ?#Fe‘?d%l?c?‘ﬁg d@anC&S'SBH‘?Cge‘Ph?% & LSt OVRelG B st
message, ﬁ@g@ af deyige n the i.ved r est_nessage, it
reverses the s%que%%éﬁb?ﬁ§%ﬁ¥€%€8%$1~%ﬁ%%%ﬁgéfﬁ‘ ?gﬂle%Fengs%gﬁaﬁ%%Q?'
message aswhdie pabbeiet LRSPORSE MRSSAge rdfiie 10.gbadi TR O, ¢
Fig. 2, when device A sends topology request nessage 1 to device B, the
Sour ce Pathetdeetds ofhd heedqBssage f e Re S OHurcdadae fiden idf alhe i . €.,
A. Before forwarding the request nessage to its adjacent devices, device B
adds its %eWHeRVi eesisagnt i4$ethat paeh end ofespenSourmesRageh ofint hthe
request 15 ssage;, therefore, the Source Path field of request nessage 2
or 3id A B GiRe FPRWIe N dE T Sspbhes dovite A serflgdirpetp@sirequest

message 1 to device B, the Source Qch field of the message
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, 1f 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 1its adjacent devices according to path
indication.

30 During dissemination of the topology request messages in



nmessage,

the request nessage as the Response Path field, i . e . , the Response

it reverses the sequence of the content of Source Path field of

Path field of response message 4 or 5 of device 20 Dor Eis Band A To
further prevent cycled nessage forwardiglg, when a device receives a
topol ogy information collection request nessage, if the Source Path field

thereof - al thadyewantlel asievi®dd Ay @RMivd Bhe Hedhtes PRRSRAGLAEYLEGa

&8
request message 25 will be discarded. If the destination address o¥ tﬁe

request
that of the present device, the device will forward the request nessages

to its adj ﬁééﬁ#naeﬁﬁ%é@S@@@@ledmﬁgS@@e@aﬁpeatmﬂbm iserid 8e@qDesitngessage

di ssem nation of the topal o request. nmessages in -6- the network, a device
may recelvgonFﬁé“?éﬁﬂggquﬁgy

dEVICE%

d th e messa ,
repeatedI;théﬁgqggﬁﬁnllgﬁ%ggggg %ggnﬁgﬂﬁ% ﬁb%B%gggngFVbc?? e?ﬂbﬁ?ifier
t hequal Ug @lﬁeni%r@ﬂ:i&&@w ttedl)obl Oygeu{ é)tg 0111 nggf tlfcr)]%n

coIIectlng device when it initiates t e topo

field,

request,
field is increased by 1 and then serves as the Topology Collection
| denti fi erof graichd iedxt isaoll@otdwed pyotesisd t3airt s vieRSp_NSEe

contains a Topol ogy Collection Identifier field, the value of, which cones

nmessa
Topol

&%

15

20

25

mésemgeylfipke of keljasintaddvased .n TohprSownee t Rat Hefiiebdfrb&

&y degntifdmmmbliels e the aajla@ernf

y I nfornation col T
wheqeyst , awltahd st i:0rdINeeessr prbcaisshed, fiﬁfsﬁ@ﬁuethgfvélauéj

f rom Topol @@y €%¢+@%t1@mnt+ﬂeﬁrlf@értheethCfcpﬂéecanmesmammeqpreﬂuﬁ$t

not

whenever a request nessage is received, the device conpares the

response message contains a Topology Collection Identifier
field, the value of which comes from Topology Collection
Identifierfiehioffhecbrrespondingrequestnessage;whenever
a request message is received, the¢jevice«:ompares the Topology
Collection Identifier with that in the previous response
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
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
the request messages is T1; the request message 1is 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



Col'l ection ldentifier with that in the previous response 15 nessage; if
they are identical, discards the request nessage; otherw se processes the
request -message. During dissem nation of the topol ogy request nessages in
the network, a great nunber of network-“devices may receive the topology
request nessages and send response nessages 20 sinul taneously, which may

result in @gtzwoath@metSi_t(ﬂéJrin%%(%va,tloegk%)énc%&ﬁgét%M%&%Wd& avoi d -
said problens, each device may wait for a certain tinme perio efor

sending t N " 3oL WaYo \VR o1 -1 Hes odi nen at the
time int eml from sgndi %?Eeg?e%g%ﬁ?é‘ﬁ%ﬁ%&%@b%%?ﬁ%Bg%%totﬁ%’
request nessggesihe Thteihel reqyest gBsSageomsf.orwarded port by port in
t he sequence identical to sending the response nessage to adjacent nodes.
For exanple, supppdeittiar Hosuce cdjupe,etmietsn of itop lgigeroldlede,idn,is a
random nunber, said topology collection request nessage contains the

maxi mumh vaReie e dihes tane gy tinfe ymmtteiraralc Detarteimg atpudste messdges
formarding} ogerations £%$t h Eort. In the enbodi ment, x may be set to
200ns, sat dSPPRESPAbET emﬁr RCQEdstdi2DREe it gethensehiemessage,

| et |l ecti 5 wh t he t I i nf ti
Col Toct 1 notaivi (4% il €' 4 TePohned® noa GRS Ere Fhtorpdetha tae enar

col l ecting device tecelves espo

returns theyy ®o sHBHEKS-4BENQAS, @S A p@%&gg&ﬁ]@d dfé;g)e%iié\%htng%em)des

that are adjacent to said node and haven't responde pendi-ng nodds:

then, the tiapol ey tOHOLOBY | GTF SR €L RS 1dQUHCELMdleh 10T {1 1 Prywald gogertain
time period and then perform designated topology information collection
oper atlPon & aretthei pendiagpeoded. ahld theen perform designated topology
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 saiddevice through designated topology collection operation.

15 In this case, since the topology information collecting device
already knows the route tb 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.



topol ogy information collecting device detects no response nessage
some device, it will collect topology information of said device t
desi gnated topol ogy col | ection operation. 15 In this case, since the

t opol ogy information collecting device-8already knows the route to said
device according to the collected inter-device connection relation
perform source route addressing instead ©aibsve broadcasting | evel by

| evel

so as to reduce network congestion and enhance collecting 20

efficiency. -8 Clains 1. A nethod for collectinglretmprk gopplogy | c
: i i t | i nf tion collecting device sends a
topol ogy | nfor Mt GRS EacE P oif P iast EE5 A58 Sobrbat R LTIt o
restrictingndhei AURREr o %E&ﬁ%ﬁf’é&'%%f?@&%ﬁ?q I/, 0 tsgegré

node to adjacent nodes according to t

I nf or mat 1 on e adj

from
hr ough

, It can

ocal
fodes,

rmati on

and then repsstsgy henfdahhovbAdcS! E8SE A J%@Qg%éggg%;geéoﬁ@égn£§§u§5t

message returns a response nessage contal ning the | oca

node's I n

and i nf or ni¢ ot regft ciormieny itdnrs numbielrs oBHhH@EeMye NOSIBSa t@1 5QI Shd QP01 Sy

information coll ecting device; determ nes whether the nunber of nes

f orwar di ngfTAB &her at PeRd reedhed o oadheceht esholas valageirdingotoengse t he

process; oihirmﬁse(&§e3§§o the follow ng step: the node that receives said
r

request né?%

Yot

nodes. 2. ggf¥g¢§“5f§%eggllecting net wor k t opol ogy information

sage

sGl8 FBRRRAC nBedsge 1Nl Ithem | repadfacerhe

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 message forwarding

t5 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

10

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
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

information collection request message, 1L the Source Path



20 according to claim1, wherein said request nessage contains a Source
Path field which is used to record the nessage sending sequence; said
response nessage contains a Response Path field which is used to decide

t he nessage sendi ng sequence; whenever-9+4he request nessage is sent, the
device identifier of the ?5 present node is witten into the Source Path
field; thefvaldelmfadardnRespenter Rat hdkinelid iles obtraicnpdebeam &a fSour ce
Path field through reverse operation. 3. A method for collecting network
t opol ogy ihtorihli dhscacdosdidgrequebsi measagieer ei n when a devi ce receives
a topology to information collectjon request nmessage, if the Source Path
-9- fiel'd al ready toRt%FHOYEPrEPT HeRt i 1Y e tyPrNEOPP baght i nfeaaiteat ion t
will di scar cgfa(i:ldnret%ugfgi ssagzte. 4. A.net hog for collecting network

t opol ogy i BFoPmationC acedbldi Ry 1o BPAFIT B ZeqrstePRseans sAehats
nmessage Ccopntmwl | eCtd . I tifier field, the val ue of
Wi oh Ts qorarar s by The tonl doy T Rt 61 ko FEol PRy Suebi Eaehelr i

initiates ddigetoped agy iiy AUIPSIYY G dGGtd b eBe o 1 MRSV ELe %eedl by 1

collection process is finished, the value of said field is increas

and then sirvésiasathe Tdpol ogyol16goligeiraeit ildlenébiieecion thennext,

col l ection process; said response nessage contains a Topol ogy Col |l ection
| dent i f i erwheneyer a woMaaeiol pdvads € onest ifrricthekbpaltegywOnhd est ionid
Identifier_field of the correspondi ng request nessage, whenever a request
message i & ¥cbi vEd, inHeanrsd chcdn'pﬁ’rl@s thea Topbregy a5 Ooel Estidregy

I dentifi er-With that in the brevious response ssage; if they are
! h! Sy 1 fee'ts ’ Jsai
i dent i cal ,-di scarde 't Cgerr’teh% St heksh E;Rex': colilectlon process; said
response message contains a Topology Collection Identifier
field, the value of which comes from Topology Collection
Identiﬁierfiehﬂofthecorrespondingrequestnessage,whenever

a request message is received, the device compares the Topology

I5 Collection Identifier with that in the previous response
message; 1f 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
1s a given value, A is a random number, said topology

collection request message contains the maximum value of A and

thetimeintervalbetweenrequestmessageEorwardngoperations

port by port.



ot herwi se processes the request nessage. 5. A nethod for collecting network
topol ogy information according to claim2 or 3, wherein suppose that the
time interval 20 from sending the response nessage to forwarding the
request nessages is T1l; the request neswmage is forwarded port by port in

t he sequence identical to sending the response nessage to adjacent nodes.
6. A method for 6ol heettimgd Mfetmeick leepdregyecithiakrabpol ogdb i A€6emdt ignt O
claim5, wherein the time Tl.= (x+t\) nms, herein x is a given value, Gis
a random n@fserdigg o 1dgdinoyy wheatd igtwheneregqudse topsdagy tofbainasibhe

maxi mum val ue _of A" 1 and the tine interval between request nessage

f or war di'ngc8§é!3§ﬁ16’r$sdeﬁ6?? b§CPbY €S . a XREPOMS Maasade f dit gelcbedisi hbe

net wor k toploldo% ggfgégati Orkt according to claim1, vvhgrei n whenever the

t opol ogy i HParmaPRont CeotPedtingdsridte Pacsrveald nedpan e ressapedert
recordssth Ry, e S rks sai d node a ast node,
5 and mar kgnsﬂlggﬁ}égggg? hat gghtg i gg§n§§?gcgggdt%osc?e“gr? C%a\%lﬁ' ﬁae?ggﬁonded
as pendi ngreegesdethery, gdiriipah Ln ti i N i WL
wait for a cergt ain tine Ffoeri o] an(g(g%{i'entggg?f 8?1%1 d%%%ﬁfedg?ggiﬁng%%

i nf or mat i opotdkkedhigode vpee atioh wafiar fbleapeset Hgn NOARS period and then

perform designated topology information collection operation

for the pending nodes.



