Met hod and Apparatus for Network Constructing, and Device Including the
Appar atus Technical field [0001] The invention relates to the field
concerni ng network and conmuni cation, specifically to a nethod and
apparatus for network constructing, and device including the apparatus.
Background Art of the Invention [0002] Traditionally, creating procedure of
network and related information in a systemare hidden froma user. For

exanmpl e, a Rg tH?x!l afl ?ﬁrﬁﬁml’sﬁé %E%&%&ﬁ@ﬁﬂ%&nﬁ'lﬁ'&ﬁcé ec'hﬁfirgf{ on of

Zi gBee net wor romt user, an ormng or Joining a network”are

i npl ement ed by neans of user actioﬁgyxﬁﬂgﬁefore, under st andi ng of the
net wor ki ng concept and proper configuration of the network are left to the
user. Under the condition that the decision to join an existing network or
forma newlgLEMi'tsld S made autonmatically by a device, during network
construction, a ms-configuration nmay occur due to m soperation of an

admi ni s{0tdr Thadhwentmnusdatesoto tthe fiebt wonderzing/ etwoikmands cofmnunécasipst em per

se. To addre he issue,, the use s to first identify the occurrence of
The 1 osue TaRTREeR pERGH A PERal Rt riferk il wddhdrs e

I nvent i onibQpPathtukn view of the above defects existing in the prior art, an
object of the invention is to provide a nethod and apparatus for network
constructing, and device including the apparatus to overcone at |east the

probl emthat the network m s-configuration shall be renmoved with
intervention of the adm nistrator and/or the user of the network according

to curr enBackagroardAxtof e knyetion

[0002] Traditionally, creating procedure of network and related information in a system
are hidden from a user. For example, a normal ZigBee commissioning procedure hides
the creation of ZigBee network from the user, and forming or joining a network are
implemented by means of user actions. Therefore, understanding of the networking
concept and proper configuration of the network are left to the user. Under the
condition that the decision to join an existing network or form a new network is made
automatically by a device, during network construction, a mis-configuration may occur
due to misoperation of an administrator and/or a user of the network and/or limits of
the system per se. To address the issue, the user has to first identify the occurrence of

the issue and then perform related actions to fix it.

Summary of the Invention

[0003] In view of the above defects existing in the prior art, an object of the invention is
to provide a method and apparatus for network constructing, and device including the
apparatus to overcome at least the problem that the network mis-configuration shall be
removed with intervention of the administrator and/or the user of the network

according to current networking technique.

[0004] An embodiment of the invention is a networking method comprising: in
response to a network mis-configuration generated during network configuration for a

network environment including at least two devices, removing the network
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[ 0004] An enbodi nent of the invention is a networking nethod conprising: in
response to a network m s-configuration generated during network
configuration for a network environnment including at | east two devi ces,
removi ng the network m s-configuration by an action perfornmed by the

devi ce per se associated with the network m s-configuration, w thout

i ntervent| 1 ni.str r r.asuser .of the network environnment.
10005] AnbReR OB oS AP R vE M TR mrn: BRDARGH B

confi gur edetivark infis-ce@shaRaRnt HvitoReinve@vdatich of Ganddngibisehiopand@enenateds duri ng
network configuration for a network environnent including at | east two

devi ces, H® K [SA VKRR K m s-configuration by an action perforned by the
devi ce per se associated with the network m s-configuration, wthout

i nt er verj0005h ofnodrer @thsbdinsdnt af the iAvEbtion iQagsarsis Whieh ietowidareinge] fronment .

[ 0006] Anot her enbodi ment of the invention is a device having the function
for net wofRPRBRLR AR MifsPRikyraioiogmmerisdedhring neptlfentigeration e a

t i 7). Still) . an enhodj of the
P anti onnyiorf CoMRICtineR OhEtidaltn  1GR0 Mg JeieeBN ARt TARC MARAN

i nst ruct i mis-codigsranbondly e@nactbxe perf@ntekdebymeichddideopernet amodiatedngith tiet i ng
according to the enbodi nent of the inventio? when read and executed by a

machi ne. [OVOE] Mé-roiigrbioRe M ithaoatereatiopof aRadninishiiPh AN PH Y Uagsofa

storage ngdiUMERERYEELdREe above program product. [0009] By neans of the
net wor ki ng techni que according to the enbodi nents of the invention

describ ove, .at | east one of the foll owi ng advant.ages can be achi eved:
in caseﬁgp%r aé!gog]'er Igﬁﬁ}ﬂagﬂﬁ’é (bt(r)t}ﬁp@rvﬁ?til%és 8f 8?‘1‘:%‘: 3@@_?,8 t?“énffaa‘f}?tffﬁl &ci dent al
M s- conf i guiwatkd QhsPctBg! RAldhal camEhR&d ioomeluas tﬁ%o@@‘é@%ﬁa‘tﬁ? ForSfetwbdchout
intervention of the adm ni strator and/or the user of e network

envi r onmegsmstregiialgl i ng the user to use the device nore easily; deleting an
i nvalid network which occupi es network resources by revoki ng network

M s- confoopu] asiilpanohe: BebOEWATL K A% invBRIGEDYroSRE RUpragiawd blodues Qbfeaes and
inmproving utilizing efficiency of the network resources.
thereon machine readable instruction codes which can execute the method for network
constructing according to the embodiment of the invention when read and executed by

a machine.

[0008] Still another embodiment of the invention provides a storage medium carrying

the above program product.

[0009] By means of the networking technique according to the embodiments of the
invention described above, at least one of the following advantages can be achieved: in
case of lack of knowledge or operations of the user, removing accidental
mis-configuration by detection and actions of the device per se without intervention of
the administrator and/or the user of the network environment; enabling the user to
use the device more easily; deleting an invalid network which occupies network
resources by revoking network mis-configuration during networking, thereby saving

network resources and improving utilizing efficiency of the network resources.

Brief Description of the Drawings
[0010] Figure 1A is a schematic view illustrating a newly formed ZigBee wireless

2



Brief Description of the Drawings [0010] Figure 1A is a schematic view
illustrating a newy forned Zi gBee wireless 2 network including only one
light. [0011] Figure 1B is a schematic viewillustrating a newy forned

Zi gBee wireless network including only two lights. [0012] Figure 2 is a
flow chart of applying the nethod for network constructing according to an

enbodi nmen | {6 ' i-n .the case of a network m s-configuration
caused bykﬁgég%gggpggﬁﬂ%*ggah@g?. [0013] Figure 3 is a flow chart of

appl yin net hod for nefwork constructing according to. an enbodi nent of
the i nvgﬂwﬁn Figpre B dsaescBematiforiser hstalik apesdy darmegliZigBesnwiglesed by

m soper at {yoflf iR only two lights.

[0012] Figure 2 is a flow chart of applying the method for network constructing
according to an embodiment of the invention in the case of a network

mis-configuration caused by misoperation of a user.

[0013] Figure 3 is a flow chart of applying the method for network constructing
according to an embodiment of the invention in the case of another network

mis-configuration caused by misoperation of a user.

[0014] Figure 4 is a schematic view only illustrating a structure of a specific
implementation of the apparatus for network constructing according to an embodiment

of the invention.

[0015] Figure 5 is a schematic view illustrating structure of a specific example of a

mis-configuration removing unit 420 shown in Figure 4.

Detailed Description of the Embodiments

[0016] Embodiments of the invention are explained with reference to the accompanying
drawings hereinafter. It should be noted that representations and descriptions of
components and processes unrelated to the invention and known to those of ordinary

skilled in the art are omitted here for the purpose of clearness.

[0017] The method for network constructing according to an embodiment of the
invention comprises: in response to a network mis-configuration generated during
network configuration for a network environment including at least two devices,
removing the network mis-configuration by an action performed by the device per se
associated with the network mis-configuration, without intervention of an

administrator and/or a user of the network environment.

[0018] Here, the device associated with the network mis-configuration refers to the
device configured incorrectly during the network construction, that is, the device not

achieving its configuration goal due to occurrence of the network mis-configuration.
3



[0014] Figure 4 is a schematic viewonly illustrating a structure of a
specific inplenentation of the apparatus for network constructing according
to an enbodi nent of the invention. [0015] Figure 5 is a schematic view
illustrating structure of a specific exanple of a m s-configuration
renmoving unit 420 shown in Figure 4. Detail ed Description of the

Enbodi [ . Lment ' ' ' it
refererqggél'?(l Q%Je@ggg‘gﬁposgnyi ngﬁ%?ér\}\inﬁ%g%ﬁ%\eér%gﬁrléaw tt(gghi% (:I%?Hé%gﬁ&gg%gel’ Jr% ed t hat
r epr esent & hemsrlants-dagpuipionanaaydccod dpbmecdrdigariflg prdecies swth teRseet at ed to
the invention and known to those of ordinary skilled in the art are omtted
here for HEChURESEEIrgIMetcEhenetyorkipigrrpiighationsi Aedinebdefer sample, a

construct :nQ«acG J: . ' g [ ' L Ses: 1n
oponse. 1 LABREE M0, 8iE BT TRRte Binciife RIERE bR IR haTBin
conf i gur atheaxidtiog netwak Wbskexamplle, amdanthe iconditioh figit diieré &asde fiatwotkeaidces,

renmovi ng the network m s-configuration, by an action perfornmed by the device

per se asg’G_(,‘}eé‘f’%r GRS Othes dRBICRS 191 Joing dhttieqorHewaion ghietosto inakérdvent i on
of an adm,qj, el RE QBinaHIQ( lﬁﬂ{gwt&hﬁj 6L dQ\];ic‘%< he .c@ﬂe‘ﬁﬂ?rlfalﬁlnl\ﬁbﬁé) @ﬂ@%rch [fgr? ﬁ%] Here,

t he device associated w @ network m's-configuration refers to the
devi ce condtivgrk, edd ithwothe eleticy cdnijoinghd hetwoek whekthe arsworkeds ifoumd bhéte 1S, the

devi ce no chieving i.ts confiqguratijon goal due to _occurrence of the
net wor k %V?(&?O %ﬁwﬁﬁgra{he%ma%{)e case tilat thg network Fs not found by tﬁe new device,

such that the new device cannot join the network, and thus the network
mis-configuration occurs. For the sake of convenient description, such
mis-configuration is referred to as “first type of mis-configuration” hereinafter. Here,
in the first type of mis-configuration, the new device fails to achieve the goal of
joining the existing network because of the occurrence of the network
mis-configuration. The new device mentioned here refers to the device associated with

the network mis-configuration mentioned above.

[0020] The network mis-configuration may be caused by misoperation of the user

and/or limits of the system per se.

[0021] Here, misoperation of the user includes, for example, the operation of not
performing the network configuration in a correct order. For example, a user intends to
add a new device to an existing network, and the user should have performed the
configuration in the following order: firstly configuring the existing network to enable
it to be found by devices outside the network and permit joining of the devices outside
the network, then making the new device start searching for the network. However, the
user makes the new device search for the network directly without performing the
above configuration operation for the existing network. In this case, the device cannot
find the above network. Therefore, the above misoperation of the user causes a

network mis-configuration.

[0022] Taking the ZigBee wircless network system as an example. If the configuration
g
goal of the user is to add a new ZigBee device to the ZigBee wireless network system,

then the user needs to perform the network configuration in the following order: firstly
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[0019] As is known, sone wong configurations contrary to the configuration
goal, that is, network m s-configurations, may occur during configuring a
device with respect to the network environment. The network

m s-configurations may include, for exanple, a situation in which a device
t hat shoul d have joined the existing network did not join the existing

net wor k. Eﬂa@siﬁé%@)b&u %ﬂgﬁ O&‘hcled&/?&dfnt ﬂu@%i?l?@et wWildRES btwvorl §o @ﬁgll}f‘%liﬁ(e anq the
network can permt other devi ces to j ol n, t he confi guration object is to
make a neWigheei weelesy nettvbek nebewdolnd by etide\deciees and pongintoiaing! dfyothede t o
search for, t.he ghetwor K, ag\c}!i éhen the devjce can join the network after the
net wor k i SeYieREh By PIERENgG g &P hylien &f the ReveLighge Wevige dadrakenihstarhe

net wor k i ' t ' nnot
Rt A G A e R b G
sake of ctmveampl tideser ippiskanthe Sealp batencafithe gawaligBee dsvicefiewiddut o as
"first type.of .ms-configuration" hereinafter. Here, in the first type of

m s- conf i §uras fsHly rtrﬁ“éeﬁ!%gw %‘é\ﬂ? Ett‘?rhi)ﬁeén% SEVaRehinde ZiglRecqwuslost nStypik ng t he
exi sting netdrike BeEAUSRVRE Wl ﬁ’&tcfﬂlrdrtﬁg%’ov%fZi%ﬁge WS Ketwork, le ding
m s-confi guration. The new device nentioned here refers to the devitce
associ at et the nétwonlemietaudiguratios- conf i gur ati on nenti oned above. [0020] The
network m s-configuration nmay be caused by m soperation of the user and/or
limts odoz3he 19 ualiRidhPsms Qimit082 the K& PorSRPRLAIQN cAlset i€ MBRbrk

i ncludes, for exanple, the operation of not perform ng the network

conf i gur amisogpnifigueptionr Fesxampléein thEgaseenfanopkistenee afsd deashtvenugwoksadd a new

devi t i Sti t k, .and th ld h f dth

cont i qur aPEGRH PRI SPTB0R desdipi SEER JRE T HETHG 1 LGS ng

net wor k t @evedeafdl éhel hetivork)@hd @enite BiaydRy ifiRISthe UeilvélR thireit _gh Woihkdwdng permi t
joining of the devices outside the network, then making the new device

start seamghichigtdrirenchameag Wy ketwhidnesreh that e deyige aanlvesjdimthermewatbyi ce
oper ati orersnorRE B G Py iR e Base. tpoil® SOmeE ARt na "

t he abovehset Wiy ohBeksidtkehat e ERQ¢ECR BAPBH ahé PRyHEal RS HGREatHAUSES A
network m s-configuration. [0022] Taking the ZigBee wrel ess network system
as an exanpdism, {he depise smpyinog lind theorstyorkl finsdlydue tasear signat intendidy af thew Zi gBee
device t ' 1L kel ess. ne rk.syste t hen the .user _needs to
perform '(t)rheté\gﬁr}a%; \X% ?ﬁﬁ%e‘(%%ﬁ:?l ?“g%ﬁ?“zl%t (S)trflmljend%fl hcé’ %n&%%wnﬁgleotp d%lPiE? ]ilgf%‘é}’f) 1y pressi ng
t he Setqu% button of a device in the ZigBee wireless network to enable the

Zi gBee 028l eSignikelywid the tystenePsraaias Bipliseparengersdayvaaad pepmvhils Seni ng of
ther devjges: ing. b [ gBee device t
ke i1 SEiperkbE e Ri S, (b Rl Bnd (1 BRIGELHE, O e

network in_t ove order, for exanple, the user presses the Setup button
of the Wgaﬁlzrﬁﬁgglt%v?%pﬁ for theraboue meatog Ges wrwhich ecdsirerthd skeyldp but t on
of any dewl i At g L&l 85 r . i ice
woul d no'fh \é'fv §§8fn't@ %gﬂgb%z/sgﬁgﬁbe\é%é&wg@ePgtg}sdeﬁéit&%%%%?lﬁg]e%%?ﬁrg’z ttgg'?ﬁtevqﬁgt wor k

m s- conf ingigrcatfigurati¢rO@R3] inchidadatheri situatismsreFdri exatnplepfattlbast swst daviqeer se may
al so cause.the n rk m s-configuration. For exanple, in _the case of

coexi ste db?hoér'ﬁ ﬁg"ésctreatt%o%{l?/@roﬂ%&&rpoﬁ I‘i@m?%%t YRt dynRiiPEat i on
medi um  whennt NGK&ISET cAvERIERL 865%9}_)2?{@, ﬁlcﬁefﬂiggdﬂf%grdti'anoﬁere@&l'éﬁof& asthe

device may not find the network t it can Jjoin-due to rmutual Interference

anong t hé's¢gvendohyps, of unks-¢ondigutatien’t ehdreieaftcan Hot, jioi thet kecomdt warek of o be
joined, and the network m s-configuratian occurs., As anot her .exanpl e,
al t hough nﬂlﬁ'cgplégglgatb(m’ VA Vﬁ@?&?ﬁgt‘?%é}?wfﬁf‘kﬁge@ia(‘f@eE%ﬁ’ej 813 %6 5142HBE phy si cal

communi cahk BtwiRRibbaust R 1HeYEGerelBY oNBle fdtRoikt RR-RHWRIK A H7ll {h¥ due to
poor signal intensity of the network or poor searching ability of the

devi ce, &gt ttWasdeyieebl menidgoriedi here hisfaretondekiced @6R4iatedi miitha they nefwork he
systemper. se has limts tion abogve. an nwhil e the er ,oper at es
i ncorrect!'y° Ogtikllgﬁr‘llté(}n %&ﬁ?éﬁfq&o—v@ oﬁ’fdtpﬁlﬂtﬁ?til% g‘eﬁ%a\gﬁ% i .szﬁould

have formed one new network including the above at least two devices. However, due

to various reasons such as misoperation of the administrator and/or the user and/or the
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[0025] In addition, except for the above nmentioned case in which the device
t hat shoul d have joined the existing network did not join the existing
network, the network m s-configuration may include other situations. For
exanpl e, at |east two devices which should have created one network did not
conplete the creation of the network. For the sake of conveni ent

descripti . LS f. i i,s1eferr " of

T o cont | Svr S TpErERn e 2 Blapfll, of a6 LR dRe AP r SRACHY L YB5

m s- confi guiaki owy deveabtivemid-cdrfigatationoisdekselsWhan | suth @bdi eype sthe goal
of creating one network because of the occurrence of the network

mi s- conf i GUE-SRUTHAratioR s tHescat the aaathedfr sfiverkscansiustigerrcpeting fefhe t o
devi ces a '8 bt tEk m,g-cqnf i atio [ bove.
m this orPOOyRREr b o DRATHIDREy Teboc 2R ol Pl WauSy TR AREENSCD

net wor k i nid-califipyrdtioa pbavienapetf@astd Hywhe dievice @8r sd;ovehoat intéltvention ofar i ous
reasons suych as .m soperation of {he adm nistrator and/or the user and/or
the I i nfeadppnipipioand{quihsaser githe mgtwask SWHFAIMERE. | east two networks are
created by the above at |east two devices, the ms-configuration is caused.
When sud0026f hétr canype s fmors-the mbogrudesciiption shap ties settvork e s-nexfigydatfonr
network construycting according to. the enbodi nent of t i nvention y al so
e oed + BVBBAS T et Y i SRt ikt FPORe B SO T BRI by ¢ he
devi ce pedusfy thWinbBRIk coMREMRM foPtheQlet QiR AV AhSHBHRFisADM Rastdhe user of
the network environnent. 100261 It can be seen fromthe above description
t hat the @eisesr kn adoordsond ivgthr difieoamt iappladatied sceneshtheembdetistreme dovicedie

i ti f t.h 1.S-. fi rat i t i th t k
cont 1 gur atEie B bheO At T RSLAV e ALY SERETR g iR dutsent o tiovi ces.
I n accor dangmgdiRott FdresaniplpPiCalst fM‘_ﬂ%cﬁfb?%fpetJﬁni'saéonhgﬁ‘t%ﬁoﬁ,%ddevi ces”

here refers both to the devices not joining any network and devices present
in the exticrs tytheedextmek nof winiag anphetwark, fohexanagle, iof the vesef ofr the segqnd of

m s-confi gurati.on.. and.refers t he device t joini a net wor k, for
exanpl e, Hetﬁg gg%’(go’gﬁgulr?{éon% ndHie B Sﬁ?@-gco fiﬂ#&f‘?ogﬁ.thﬁ W(E?]Sur se, it
shoul d bemisdefistRa6nd Nbvidee Mb%- GROT bANYT AbhRNSpREIAY | dRANPIBE €ofil geON! Y
sonme specific exanples of the m s-configurations which can be handl ed by

t he nmet hodisfeontigenafiprskwhishsen thsthangdled byt the nesthed fareretweork qonestriatingrmtfi on, ~ and
do not i n limt,.the invention. As a patter of.fact t her cases

S Lar (BE EREOEasELE ik sl nof Trad BT it Plon. &5 Mo

sol ved byofang| ythagcdséesimahmrtké BBoveaftiiionbe 1yaes of fidneodiputddneahadbment of
the invention. [0027] It should be noted that the expression "intervention
of the adifisaldrbyt enplying tiesr netierking techpiquaeconeding ik tenembediment of Went i oned
her e refqé§e Es] the situation in which the adm nistrator and/or the user
need to i r?th'y what type of network m s-configuration has happened and
adopt proper operation initiatively to renove the qener at ed

m s- conlf“ﬁ’galr altishepld ks netedcthptibg expisvwon ointerpention; aftthe admBdHrrGd/ori f t her e
IS a F‘eeCIh{]%er.to'?%hé H%t%}ﬁ@é‘ﬁdn%%&k ”trQSrg?o‘i’l@h e 1o gxy.lds/itﬂéth&pﬁl wikh for
renmovi ng the mis-configuration, the admnistrator and/or e user rnay be
over bur dehedadmiedtraiong ahdver dihgr eserofnead eto f identil iviess tgfe tdfe ndewirke.

Mor eover, the util i,zng efficiency of network resources is al so reduced.

[0028] | Aigcoplayrpiion hishappensdanddopt PR FREEHIGE IhibiatiFely o Fenesri&er uct i ng
accordin el i f - j r I d

i o cont o e H anS EORGLIRI, Al d Rt DGR B fhe G OB RS MBS ¢ o

wi t h t he anededofok the Sateorhiigurodtthe radmanyistratot aodor chieeasdrnigpr acmewnpethwor k by

t he device when the device finds no existing network that it can join;
j udgi ng, nB_;%-Cf’ﬁnglH@\lﬁneél;e s ER L B qVﬁf}%‘t‘Fﬁ:&f‘d{eé@’@ HeiPdg to the
confi gur atd Qb fPr B FfRdRhest N tﬂ@"&eQEEWdfeW%Enth% ?g%ﬁ?fgt éf’ﬁ,gieh&}ﬂg)f period

of the device during which other devices are perm joint new
net wor k instwark egspupted;alsandduced.oki ng configuration i nfornmation of the
device related to the new network when the new network is judged to be

inval i 40028] Ina specific implementation of the method for network constructing according

to the embodiment of the invention, removing the network mis-configuration by
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[ 0029] Specific exanples of the operation for interrupting the waiting tine
period of the device during which other devices are permtted to join the
new network may include the follow ng two manners. [0030] One manner is
that the tinme interval set by the device for waiting for other devices to
join the new network expires. The magnitude of the tine interval may be
preset ba I N Jrcal i 3 The

Ot hor manpar i geRiTh R R 8 o b OSBRI AL ORI ol oy 0% op
wai ting fomydhdiede: devatings e hedivorkt hieths elevicetwleh khe foriceeRadipleexistiger the
condition that the time interval set by the device for waiting for_ other
devi ces t BEPOqthah# Gravioretvising. duebe devicexphether the newirstwark §iigyaid i s

i nputted evi : i .
i i ot r 2oy A6 B bl BRERANLR 0 e AQEpt3BH AR B { gy e, o
al | ow ot hperiadiesfi thedetice flwing whieh oeisk Yedicssrae paeiined o jordthe @sametworki f t he
device is,a ZigBee device, the signal my be generated by pressing the
Setup but BSIRCHRPERANGY ddng gonfrearatioa iniormatinn elHae devicnradatedicthe nfw shal |

be noted Rared BAL hEGe®HefldRls RlBAR, HeSndfiier ated by the operation of the
the adr %ﬁ't (i

user and/or e m ni strator, such operation of the user and/or

adm ni s rqs.pot made ipitiatively. for renpving the network,

i 5+ contdBaF 2SPHAT FeamhRce A ioPHEN 15 THRELR GrE PYAIREE ERE PRI

m s- confi &Hr&R’iC@m&Mllgt WBicH Sfherd RS a}@%eﬁﬁﬁb@"{@i AUAE ne@NHethBA %ﬁr ation
then is unintentional operation or operation nadeé for achieving other goals
wi t h the mskide thedbBowingewadmmesst r at or not knowi ng t he networKk

m s-configurati on has happened. Therefore, such operation cannot be

' fi ion h hapj d her ef h ion b

regar degho3e] t DRe iy & Ha0 hO tindehRtdroR scBBY/1BE deliRe 38 WALET R Qthdrer f or med
for renmoving the ms-configuration. [0032] By interrupting the waiting tine
peri od ofdavkss deidie shelnew mgtwiik skpisesh dhe deagngade af thepamerintenydl meyjbei n t he
new net wor k device, can..be trjggered.to judge the validity 7 of the
creat ed er\%?eﬁégs\%f\grofg.ac Ul %?“@‘p“e"élff%‘%i %ﬁ%ﬂts ¥Fon of the nethod for network
constructi n]g:; according to the enbodi rent of the invention, the device may

i nvoke t0981kohks gthenmanner isftbet thatdewise e triggsaed: By @A Exiranal (FégnaAbEk SY t he
foll ow n j . St pnval i.d: del eting
the now notick g SRR TFLE BEIRRACEbL AR Rl b RubPiaat o y

def aul t ahattthe tinge Bedrialngs bhelioderitdhforoeditifig Gcehaf ddvies nefjoirtke new

m s-configuration. An invalid network is usual I%Fusel ess, because it not

only occulst Bk dpmieticale.ci cxbsarl sieaal is prputigd s the device by therpeeation of

conmuni cat i i.Cj . | . Vi such as
out cos. (h Bt ShAAEE A AU A GO REIERE ] FleBhle B L e U g p o T
of the cabbunithatdevites &s it desnewlh ésededretwolkl Boit exangfle, tihehel devakiigdanew

net wor k sa e,corﬂmni cation resources and inprove the comunjcation

ef fici en%gﬁ‘??d‘yer"é"cee? CRIFEhBIRHDE genarpied S¥Presigs Tt Sethi baéwn ebtheulpvise
optional | th?h'é{lr%g/c;rQhé EmiAG 25 rAREAHetnddd hAE KR Ihd E&@QFE@B& iF he

of t or exanple, if

t
occurrenc e network m's-configuration as required.
t here i s ganereted byfthk epgiatign bheherseoad/af tht hdministraon bugstcatdpertibarnft he

device, the settipgs qf .the deyice may, be.returned to the settings before
the occutPersd BQJ)E%QSW&IWW i 80k gide gltidively. ?‘{TO’(Y’%]‘”% the gpwaarki ¢

| mpl ementygbicBRfiAlratidtd 9j Ittenecase! igh tho@find NandieWhhikARIEdhDeh by the
devi ce, for Cexégn{g?e, t he devi%ae may juggén e{lﬂer 6%ﬁhle}qn w né;t V\Dg\ér&ioiﬂl(s

i nval i d basednfogurstiom bprthe guseatnd/or ithd admirtisteatorofant hthe nperatienvibek ist hat i s,
j udge the new network to be invalid eef%rtagﬁien.ew nﬁtv\orali sa sJi es at | east

one of tNB! %]IUIOB% g%erelltmnegr Bgc?{a‘il?rf ving other goals wit I the user

and/or the administrator not knowing the network mis-configuration has happened.
Therefore, such operation cannot be regarded as the intervention of the user and/or the

administrator performed for removing the mis-configuration.

[0032] By interrupting the waiting time period of the device during which other devices

are permitted to join the new network, the device can be triggered to judge the validity
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[0034] The first condition is that the nunber of the devices in the new
network is 1. If the newy forned network has only one device and there is
no ot her device to conmunicate with this device in the network, then the
network is usually of no value. Explanation is provided by taking Figure 1A
as an exarrpl e. Figure 1A is a schematic view illustrating a newy forned

Zi gBee w u d Y- [Wole eive two
ki nds of g?g}% ‘l%s&tg&n glte:w\g(gkoﬁi % ef ér%gli é’gﬁnﬁl grgr%ﬁtg@(ﬁ pgﬁlr%e%étg?:{ll vé?et‘gvg

cannot senchssugfing achrdhri‘@toCthé sintledin®nneftht eventio ahe déwct%ajﬂﬁWoRé%d n t he
Zi gBee vmrelfess net]\é\l?rk i.s 1, the ZigBee wreless network is judged to be

inval i d. EUHieNEAteRr BlorpREorirglaied i the| Revs neBYQikry theniodlewing epeiglionsnd t he
settings WelsiA Y, L

sottings Borb IR e OfouBis Mgkl /bPRRaliE: Ao L ALY nRIBK hd b 03¢,
The secondlecsatmlgt; nbmemvicbm tteel factdgvdefadt omotthe sargngsrtetomotic davaene
conpati bi {#éy the.devices in the newly formed network are

i nconpat i eélﬁttvqr 895 ﬁ?@g}‘ﬁ%&neAPdnY?éhitﬂ‘fh‘i"%ratl%uWaph ugelest. bRoAuse it fdfen there
may be of oﬁlg S@hpes aéotrﬂl‘{‘ﬂtﬂ?&tl{oﬂereg O Kool 0a1§00 Eﬁx‘t}{é?ere&ﬁ)cegxéo%dnuf iQlridexanp! e,
in a network such as a ZigBee w reles$ networ evices in the
net wor k helffieiency amdt citd begwieerd mlated:hats/tod{ de\am hiehee dameesnmtothd&l etworksend or
receive co%nds bet ween t.hem [ |n i cated that the any two devices in
t he net woPk"agEe HBWIPBP}@@W“ PNt ofly RN AIBE ECSRUFCEP s S
networ k CoRgbkd ABlefbn 81 tHeQHalﬂ%vﬁnétQ@fmtsﬁ% cBuhic@n I%Q&EE’& A tched
on or off but the thernpbstat can only set a tenperature, ey are

i nconpat i inkpEownite gomblugicator offiviency andrand. Fortberotorg tthesettingsexf ¢fcodesjcet he

network in the exanple may be judged to.b valid. Fi 1B shows anot her
exanpl e. 1?3%8? 8%%‘%% rgtug{egéﬁﬁfgq ga%m\‘itfiﬁa}lﬁ%{&teastettﬂﬁs ﬁ) FEHHERFCZi gBee
Wi rel ess §reiieohdtwbC ideadiipdnont YO rd quBd SFod Bxddihis, ﬁxﬁi@}@ £ a%@ﬁ: gt 1ight

| and light Il can only receive and cannot send, and the two I'ights have no
mat chi ng ¥espingtthe rmtcboﬁﬂanmtd@nﬁgmaaom uﬁvdﬂrpaitewbt: ghe Fettingeofvbekdavivet hi s
exanpl e shal | bal sg Ltld ?‘j tottbe | I|d 0036 The t |rhd condition is
that secuPfty’feV }nglegf ? he™deV &gg (trﬁe thew? % e ot"®hE € hed wi t h

each ot hahis- dohﬁguﬂa@t,mork is created and t he deV| ces in the network require
different security levels, which nmeans the devi ces will be unable to

oper at e t her i he pet wor (o] An_ex f this
may be g)t)ggf gsa,s S‘é]&?ﬁ 1|eh1cfltaall Ag cr]r]illd§mt‘(°’vxg1 ZY% é %fe\}t ggwglnﬁgnﬁ vi ce
requires movéRMyi tﬁatimee EbMaKpre g GARIBIAAE Ald8e Whielher tHeeet M@wofkeNi ce does
not support the %pl i cation Link Key, that is, security levels between the

two devi dB¥aligrlaseon g @cnﬁtguraé@ntlh@nmboruemh@e@wsmtwprkem@t, jedgenthai cat e
with eac QSW%%M&%H%Q I?h Wl?e.ngh% ﬁe\g éttvf_lorfg\s/e% sﬁes %t[leas’t%nle gl‘s ?%ﬁ{]vgmgrhloggr I on

and met ho grng n 2d
describedmaBOMﬁhU@ny pr oper technlque i ncl udi ng techni que already known or
to be devel oped | ater can be used according to actual conditions, and

det ai | S[O@ﬁﬁEuf:ﬁ% Iﬁﬁpﬁﬁﬁdﬂ% ATt LAY Su BB L deGHe Hg\h? s ih 3B AsndR 64 | bgd above,

t he enmbodi nent o e I nvention provides an automated process i nplenented
by acti onise afwiyhéordedi nawpek hae onyt bawtdeojrer atd drerors |nnvahmeﬂeme ad the
user and/or the adm gl st rat or, that is, wthout interventjon, of the user

and/ or t FEMHHH ST HALRYE devipg hadp n@‘dﬁprgxtalﬁ% e RetwpRTB ISwly o value.
B T
m s- conf ivgw atustatinga treiwdy éomredl £igBse avispess inkiveorkXacipdiag @hlyt bee fightst t ype
of ms- C%f ! Igl'glhrtaéano rr]ecelve two kinds of signals indicative of being “on” or “off”,
respectively, but cannot send signal to the outside. Since the number of the devices in
the ZigBee wireless network is 1, the ZigBee wireless network is judged to be invalid.
Furthermore, the ZigBee wireless network can be deleted, and the settings of the light

may be returned to the factory default or to the settings before the occurrence of the

network mis-configuration.



[0040] Figure 2 is a flowhart of a specific exanple of applying the nethod
for network constructing according to the enbodi nent of the invention in
the case of network m s-configuration generated due to the m soperation of
the user. [0041] As shown in Figure 2, the nethod for network constructing
200 starts at step S210. At step S220, the user intends to add a new Zi gBee

devi ce | a Xk SO e Wt el egs . e r_presses
t he Set Jgé%& {T gﬁ %‘%B%lﬂeccﬁ}g\%% e\llélmctfelﬁvmg?hg%\t%ééfgeﬁs(sqlér;gﬁwg{egg%%p hg‘z?etngﬁ of any
devi ce i ncomhpatibilitgt if af the ¢Bé&es i thelnesdy foehad nétwotlhat inmpakibleusdnhayakes t he
new devi ce search for the network while the Zi gBee wrel ess network cannot
be found. af?ﬁ’é‘%‘?é‘? SOMPENIcaLR ey £ach oligkriben Pirrsdnehie of ypeduspifayiag thenet wor k

at step Sg3Quraffcddifite Ctgz%%tt.t p & &a}rﬁ')%é N LW ork THRKYsSa %P%ﬁeé;[e%{r%%éso n thus

occurs. [0042] At step S e new devi ce creates a new
aut omat i cadtivprk, afwhytthe deetceapirkthe antwaek hivte ot merchib@vb/oasclosttsiadé hele net wor k

to find and j oi The new device presets a waiting ting interval during
whi ch thearﬁé{ﬁt &E(?i eSeRAhCr Leebie GHRINdg detess ti“%mj gilﬁ indieaterbthib the. ay0043]

When the wal UbRBed [Mhel AbiREMEhaRXRb 'Bfirpal ;W@Al U} bREnpIS ripisske thereby
triggering theV desvi ce,e at st epa 8250,C tﬁTga}tdF}gte v%ggﬁg‘él%trhge'}; %Ewéjl%té work is
i nval i d uwimlgss hwatowensitisg of bdight ke tleomdstad. dihs lighOCudhe Spiedhictliomal |y, in

t he exanpl e, .t.h | i cation scene is an is|land network, there are only the
above nentf Bﬁetl}‘?ﬁg‘%al?é@?f’%@t %?ﬁ’doﬁﬁesekﬁgt%‘gewqr%lsé’s R S NIRRIPIRPI At her

net wor ks gabftei oftn@dadd with chdifotBBY ThQBIROthe ﬁ’étwol;mL{H@eﬁﬁ%l;@n?a §,c0t her
devices exist in the environnent, the other devices cannot join the new

net wor k diwdgadotottiegnyalidi Figuof 1B eoveyatogher exarhple. Figniet 193 sfa schemat vievy of t he
ot her devices per se. Thus, no_.device joins the new network during. the
above nen lluf)tﬁaéﬁlg\ﬁar?eﬂl}ﬁ ORS lgﬁﬁeemfﬁ‘%.sg ‘Fﬁ‘é’f’g‘f ’SF]él?hntgrfE‘?%EW ﬁ%@tﬁnﬂnﬁgiss j udged
to be i nvalahfhid)katts bndgPNl ¥nd Nghtf Tcah BNRickivenind&amkdiledd aRvEe thbat |s,

t he new network includes only one device. The new network is thus del eted
at step lights have no matching in/out clusters and thus are incompatible. The network in this

example shall also be judged to be invalid.

[0036] The third condition is that security levels of the devices in the new network are
not matched with each other. If a network is created and the devices in the network
require different security levels, which means the devices will be unable to operate
together, that is, the network is of no value. An example of this may be a wireless
network including only two ZigBee devices, one device requires an Application Link
Key to communicate while the other device does not support the Application Link Key,
that is, security levels between the two devices are not matched, so the two devices

still cannot communicate with each other. Such a network is also invalid.

[0037] As to the criterion and method of judging the validity of the network, in addition
to those described above, any proper technique including technique already known or
to be developed later can be used according to actual conditions, and details of such

technique are thus omitted here.

[0038] As described above, the embodiment of the invention provides an automated
process implemented by actions of the device per se without operation or involvement
of the user and/or the administrator, that is, without intervention of the user and/or the

administrator.



S260. Moreover, the settings of the new device is returned to factory
default. The nmethod for network constructing 200 term nates at step S270.

[ 0045] Thereafter, the user may try to performthe network configuration
agai n. For exanple, when the user finds the new device did not join the
network that the new device desires to join, the user may possibly press

t he Set t i i . | ches
e B e
conf i gur atawnd byantshperetors bf tg iegBeexplhined és sonj@heturkwithatighidee?. new devi ce
desires to.join. between phessin t he Setup. button of %Wﬁ new devi ce_by the
user for PHESPHIEUANONN FR FYURIENE EhePesHicusxpiPieont ofict HESt ngwe delvi ce by
the user foL dftpusroand tinme, for exanple, the Setup button of one device
in the ZigBee wreless network has been pressed to enable the network to be

f db devi , th h ] i t 1 but f th
tovi e f0007 3Rt 20 Bowtely s DG SR B ok oRly e e BeOR 4 M otkg B
Wi rel ess paiswistngaRdold@hd § MK BRbYAKEnt AF Y NRELYS] Yh dRUBREWIewOREr ati on

of the user may make the new device create a new network autonmatically, and
t he net wonks-eanfigpeationigendrated ddetd the snisapejagion of fheyusaty, because of renoving
of the previously generated network m s-configuration, there is an

Oppor t uPdiMl | t A spdbivarim Mailire QY Shd HelfRId mp%ﬁ&drm@nmcﬁﬂ% 2088\t Gep [ 0046]
Anot her exanpl e of renoving the m s-configuration in the case of another

type of nP3lkdHfsteubao.othe geeteiniandd tewddtaoneweliaBen gevie i af existimguser i s
expl ai ned | | onj,unGt i w.th, Figure 3. [.00 Fi gur e s a
£ Dvenar +Zipeg e SORINBA, BNk Mok T B MR et b o8 b

const r uct deviceaeitirudiprgsih@ theBet@nb@einaminy Aevich én the\eRttih® ZidBect Wigel6ase of
anot her type of network m s-configuration generated due to the m soperation
of the us@itworkhdhaidswdekuser snakentheynewtdeyirei ssarchi or dhamptvwork svhilestheci f i ¢

exanpl e of; i t LSs-configu i.on.,[0048] As
chown | n PEIGE ARG BRI RORR 3ESR0R RRerBle I BeF Ry GBI A St o
S310. At BigBpe SSi2flessanets@rk iant @0l $280, andahen aany jot whe ketwistkudinag t wo
new Zi gBee. devi.ces using the two new Zi gBee devices in an environnent
havi ng noMEsGo8fiEwgtinRNe ORCUIShen t he user presses the Setup button of the
first device of the two Zi gBee devices. Since there is no network that the

first d@PHZE Aastepob2ii nhd hewedewideotn®nd a fidve nkiwwk ademaiealdy,adisl the create
a new network when a network that the first device can.join 1is not found
by the fileEYO &R Permif gt ﬂ%"l“cersé’é}f%‘%rfhﬁ BBk tooé%cﬁaf&ﬁwm- digdeyetevice

presets a waiting time interval during which the new device waits for other devices to

join the network.

[0043] When the waiting time interval expires, the waiting is interrupted, thereby
triggering the device, at step S250, to judge whether the new network is invalid using

the above described three conditions.

[0044] Specifically, in the example, the application scene is an island network, there are
only the above mentioned new device and the ZigBee wireless network and no other
networks or devices exist in the environment, or, though there are other devices exist
in the environment, the other devices cannot join the new network due to the limits of
the system or the limits of the ability of the other devices per se. Thus, no device joins
the new network during the above mentioned waiting time interval. Therefore, the new
network is judged to be invalid by using only the first condition described above, that

is, the new network includes only one device. The new network is thus deleted at step
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[0049] At this time, the user should press the Setup button of the second
device of the two Zi gBee devices after conpletion of the creation of the
new network, so that the second device can find the above new networKk.
However, at step S330, the user presses the Setup button of the second
device without waiting for a tinme period |ong enough, that is, the tine

i nterval 1 0N I g n t

it fer ont Saey aosbU, JRELAI@CheRile et 1 Ry MAGARL 1,
exanpl e, bethoddotuseworksconsiousingr20) tanitetésmastepl$@78econd devi ce cannot find
the new network created by the first device at step S340, and thus cannot
join th I 1S - L Ourat i : 5 At step
S350, 1o oo A SR T G AR B mEher onfiE i atitoRer T
scene of trmenmxawidrethetuser Endsthemesededes Wi natrjgint the jretwork that themew or

t hough there is such a.device, the device canngt join the network due to
i ts of S0 SHEPuIR I FIGHES M RRIDLATFTibe oftup Ritlerof BE Tsgr daviee
Ther ef or ea%]alirh eTIRACTHRE W AW iBEEYREHEs ISR B ngwrgg%aqe end iSI8VIfCRe ARy

i ncl udes the second device per se in the end. | 1] Thenh, there are two

new net wohdvs ferforrthed wintéd onigntatioanth thaehistiegZigBeaovikeldsnabtebels thanthe one
device. Simlar. to the exanple shown.in Figure 2, nti i.nterval s set
by the tV\Be‘?_fiE)%‘éeeg?fér\?? Bl n%ftwﬁﬂ} Piewing te 5%?‘}?:[?‘%@8\/\?\1@ net"gﬁf‘ﬁf%&_f two new
net wor ks @xpifdrahe Bikst tihkeadOprefi thefSetipt R1iidalof ShORAL evibdBy Ou£Lt aRee

devi ces each judges whether the two new networks are invalid using the

above pretersetnad tithe.der exanaplei baSeatp buttop &3686. deSiogiihdhe ighdeevireldgi ng

procedure_of t xanmpl e shown | i qure he t net wor ks each incl udes
only one %eg‘\’/v?régl,?asgbﬁﬁn l%?sls‘led(;ﬁ‘o qqq,h@]tg? geﬁ“i%%&%‘f’ go%’g)t?ynﬁﬁlqeﬂl HES HYE del et ed
at step SBéQresting the!BSRAURMoN RITABEHERURY BRI JLORT tif@ rhiiCeIbRCABSI NY
procedure in the exanple shown in Figure 2. The nmethod for network

const r uct g dgace tefipd it SigBee veiradess SeBERrk[apd5ein thhaceiakeAltematiedipye
network m s-configuration. gaused by th i sgperatian of the use y be

r emoved vn\%ut%ﬁec()ﬁf: lfltt & ri‘%Hnotne(r)fv%e‘hr?t 5h n%)%’ {nﬁge gilbenf’g‘fvs ViForedhd BYY tnl‘?faW?r}ger of

t he net wodukoratitall g the nWoﬂ@n{aEQ)eﬂﬁit\Nﬂ{éﬁ deViSeL QNbird WrdtviaQbdcBuse of
conventionally dealt with through gui dance and operation of the user. Thus,

t he net woeROHELePf | Bice pEayiayslyt wenerpisd eetworks | mifr¢dngighratipn, rherevisd.an

Mor eover , 1zl ff.icjie of . 1.h e rk sqQurces may be enhanced
and the ooﬁ)ijpxggﬂ}% {oﬁe g@%ﬁgilé@v?og@%mf r%[lé)%igo %h:é?rlﬁ\rvo{/egl 8 [ 0053] Anot her
enbodi nent of thtg invention further provides an apparatus for network

const r ulffly MAPIFF Pampbnet araing e misrcpaldgupiéan nghg cargrafgprther type

m s-conf '&%i@lcb{?ﬁ%ﬂ%’i‘&{ Reh il 'S tﬁ@hﬁ% K rGBR ol I 1?5%:& Ps”e){p‘?aﬁn% Bgswor k
envi ronnent 1 ncluding at least two devices, renbve the networ

m s- conf iiguogtihaionbyitiaRigast3d.on perforned by the device per se associated

with the network mis-configuration, wthout intervention of an

adm ni sfob@y1or Fighd/ 306K adlHeBhrt OF a SP&iACLWRTe SMIpTAREBI} method for network
constructing according to the embodiment of the invention in the case of another type
of network mis-configuration generated due to the misoperation of the user. The
network mis-configuration in this example is a specific example of the above

mentioned second type of mis-configuration.

[0048] As shown in Figure 3, the method for network constructing 300 starts at step
S310. At step S320, a user intends to create a new network including two new ZigBee
devices using the two new ZigBee devices in an environment having no existing
network. Then the user presses the Setup button of the first device of the two ZigBee
devices. Since there is no network that the first device can join in the environment, the

first device plans to create a new network when a network that the first device can join

9!



[ 0054] The network m s-configuration nentioned here may be the same as the
networ k m s-configuration nentioned above in the enbodi nent of the nethod
for network constructing, and specific descriptions thereof are thus
omtted here. [0055] Figure 4 is a schematic view illustrating the
structure of a specific inplenmentation of the apparatus for network
constructi FGEQANAI i L hventi shown in
Figure 4, 5{}&)& apgabsllat?%gk?g%\nﬁ%? \;\‘gérPl Cgé%ﬁé? %Scﬁ?ﬁa&g%ﬁr%@@y%@fude a network
creatin it 410 and m s-confi guration repovin nit 420. The network
creati ngf)‘x‘&l]t A_tflt Sitgneeg]?ﬁ gt PRapld gresaihe Y9tep H‘étmnc_ tﬁj%lsﬁto@é dewice € theet wor k
M s-conf | Gul A4IRR GHRAL Snér DRHYIBRSYOF the REROADIM SEL HRHOSIVRS that gl the
device can join is found; an e ms-configuration renoving uni 20 is
confi gur eskcbnd jdedige ashefiiethet hsovweenew etetvaork. Howienstalat dtepc8330Jithg user t he
configuration i nfgrma i on og t he new network when the waiting . tinme period
of the deli¢¥s iﬂge. TR Prtiph &t the figronehdappsc ittt v aiting [9re 1mp iPsHOGIer

devi ces aélﬁ)_u?ﬁ,r Bt fsShelifnd tdvAINRWREN MELPRAKon Ebgre@iﬁ' GG LGy RN
renmoving unit 420 revokes configuration information re%at ed to the new

net wor k i 6f thheliffieentrdetices,k.ci thej firdgdayidecandehé sacahd devip®@0b6fs Eantdigrbyor e, t he

o j of n {8 B A5t Bt Hidy PR F et ot ish cppoa i ke PG e MRS

ment i onedpy Ahd Migst R §RAANG s3] BRNGh RS cdntSt T83h NAE deBlorRe TR Hetwork
constructing. Specific contents of the two nmanhners nmay be obt ai neof by

r ef er r i ngmisccandigrratipo tidismgewtescri pti ons above, and detail ed descriptions
thereof are thus omtted here. [0057] Figure 5 is a schematic view

i |1 ustrfo0isop nhetesSB3E0LHE Secdhd AcEPE Gichics afBEMIc Aftwbhe Ix'ﬂh%‘e%@ﬂédtg)ﬁr ation
e

renoving unit 420 shown in Figure 4. As shown in Figure 5, t _

ni s- conf i Yorael Bia cxamplei Hgraisine dexGemmitingitd joitea actyenk.mat thongh thetelsi ng
subunit 5 . fi.guration.recovering, subyni. . .JThese subunits are
confi gur e%lg{l 8 adr%gl\?gktglgp ﬁ{élgécjgn PE{}’H%?% on Yv‘r)l%gdrur?é? ilflér?‘nl%sr %Iztg? SFIER Of ﬁgmislew

net wor k  byf thbebilie} bOwe igviep peatd. dmsrafbieNthe RaoMeMh&e neavdik icteatdddgeghet 0 be
invalid. The new network deleting subunit unit 510 del etes the new network,

and the cSRIMdsviaeioal nelidosthr serosd danice Pexs indreands t he settings of the
device to the factory default or to the settings before the occurrence of
t he net [086K] nTlernc oindré grer &to aew reORE8S i theaerspreambhiC ahdeheimeay akivastk t he

m s-confi, Lirgési/\g@ renoving unit 420 js configured to_judge the new network
to be in/af'H N MFedsidcs matg ko dhg iexample "Howne s Flgue 2oWheRetimpr ee

condi ti ongieraiesdp %%ﬁé +9b Zti%)%ee W!i(%g’sfoxi &alttigg Jﬂlex\{hgleh%gé%g et\k;gfnil’ %1% fg\%ﬂdevi ces

in the new network”have no npatibrlity; securl e
devi ces imewt ieewoikw crpiteyoir kivane inpot ofretteimabsiphdld) tasio Bighee delio&aQkh The

above apparatus for petwork constructing according to the enbodi ment of the
i nventi odu‘iﬁ‘?a Wh?éh%&ﬁﬁéweﬁw P?Woﬂﬁe%reilﬁvﬁﬁeu%%é‘?eaﬁwenﬁﬁs%@e@éﬁﬁﬁ gured to
execut e ; I t : | [ &]ﬁ:? ] ion with
Fi gures tzcegﬁggggqgﬂ%&%g%@%r%ﬁéggqﬁ H&%gdrgngrgg nléf::g??%ehe I ésj.sH régdet ails
may be obtigira@dthbywo etevarknepch dndades eshomdi degicdeaclbaph bbHhemadreyelgeand

detail ed descriptions, thereof are mtted here.
to %e invalid and thus (?eleteci at step g?’%s ﬁle subsequent processes may be similar
to the processing procedure in the example shown in Figure 2. The method for network

constructing 300 terminates at step S380.

[0052] Therefore, the above network mis-configuration caused by the misoperation of
the user may be removed without the intervention of the administrator and/or the user
of the network environment, while the network mis-configuration is conventionally
dealt with through guidance and operation of the user. Thus, the networking efficiency
of the system is significantly improved. Moreover, the utilizing efficiency of the

network resources may be enhanced and the operability of the device may be
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[0060] In addition, still another enbodiment of the invention further

provi des a device having the function for networking constructing. The
device may include the apparatus for network constructing provided in the
enbodi mrent of the invention above, and thus can renove al ready generated
vari ous network m s-configurations by the action of the device per se

W t hout i Hﬁﬁ‘b gpti on of the adm nistrator and/or the user of the network
envi ronnent . Y 061] Here, the device having the function for network
const r uct i may be one of the following: a dinmer, a switch, a curtain
cont rol ﬁ@‘H}?a Reihst embesiiest pkine iRVegHPR Wher Rraviss GR ApParais apterat v pikal

devi ce copfdsgu&es WRidnN& U h& 3PP of, Qe ) i.ng, such
as a refri gesr at g%, alteﬁev?lgl%ln, a ’vvasl?ﬁsggngﬁa{ghlgnlté%é%rk t&ﬂg%{)é%&{}%%ﬂ I t
can be segmefataltive sgeork canfiestionfbr emstvafrk teheiremmbadiindudiag af Idakte
invention that, at |east _one of the foll ow ng advantages y he ohtai ned by
appl yi ng E%%?@‘éeﬁnirﬁﬁ%"ef e mroVORkr Wlsc%ﬂ%’g‘tg}l{?@f)grjr'@' Yt agh Bﬁﬁﬁieﬁe@ﬁ theof the

i nvent i ongdyigt Batel BEocifial Wathkn€ RBRTJTK Ghik RO fi ARRAIA LHELL il S E MR Ko
constructing and/or device equi pped wth the apparatus according to the
enbodi nenarsadsfinistretor andntt 4 ose) of the nebvorkxanpdrenend Zi gBee wi rel ess network or
other simlar networks. Specifically, the generated network

i s- confoos4| atrhe AetRRyk Rfs-EontRGraMohnAstiokBPWEIES K theRahakl B Riwdde user
and/or the adm nistrator, naking the user use the device nore easily by

det ect i ngmémepnfigiiatign angntioped wbentethsi egbedimente pivdrek methodclonfricuorkt i on by
the device automatically. there i hcr easi the operability of the device.
Traditi oncaansf;[,lc‘l ’:'imsda %pﬁ%lﬁﬁggsralg%%ss%%ﬁ?gf FF&V@S‘“@E?SCL under st and and
fix thegf)r oblem Wien a network is_ created by applying the device equipped
wi th t hE0RphaFitss 4 o Aetsehamaticorviay udlupigingndhor SttusBira pphrat wscifisr
network c t g [ t i f i ntio if
there occu sélgéhzgletlov?lorﬁc%%s dégggﬁ%u réa}ffi %%8&;%% Qét\glllcglggcgﬁwé@%gn%? i {(}}gl ly find
and sol veenithelipembbthet invegtian eAs RBowh SinCBightcgul alid apparhiub oot dehgorkiser

and/ or the adm nistrator reali zi ng t here has even been the )

ni s- conf i QUPEIGHER. 40PhBaY irdlede,a delverk @eatgpinit 4peapd @l piternfigueptigper at i on

or other pASSiBlE); i i S.l e t en .t he.

net wor ki ng corrllgetglfto‘?%i ﬁifﬂgg{éﬁwg@oéne%tﬁlge%z{e]?fﬂg%sdcénglgﬁ{ tggt?srln%{)ﬁr% 5 C{‘l'glrcsn or join

a net wor kelatedmad éheanétomslt intiglcbyfiguratidie cabatei & emewl etk | Wwizdnngo efkdstiegency of

t he net wor k rrgsource ¢an be inproved accordi ngrlrﬁ/. Furt hernore, autonation
gu

of these MEVPTEARANARG FhvicerqaR Jefavs Kwnd) and) the passceHigurdion regpvinaaniide and/ or
the adm nj s&fnﬁgﬁfedt gﬂ%’%ﬁ% N 1R LRE R&LVRLoANds pﬁ%lgd’ ch@&mn%? i BhE

operation to solve t em concerning the network ms-configuration.

Mor eover ,coafgiratat irdornodtionhet theatemi getevoflo wheettive mkaitirgn dine ustriod gofahe or di ng

to the e%odi nents of the.i nvzln%lieon in a devjce or a systemenables to nake
1

conmi ssi STV 16 “RIFTTHRAYe dBFing HIdetiitie da ReFlodialis e vigRmRPeRmtieAital cost
the devi cgin (ROHe RESVIR. "Prfé%&ﬁs@éoinﬁgﬁﬂa n ﬁ%&%ﬁ%%ﬁ@@?@r%k&r &Jn‘ﬁ%ﬁﬁéﬁﬁﬁ' ITed in

the art woul d understand that, ght e specific descriptions are
provi ded infledeatianhrelakidyBelee ndw eétessk ifehevavk netmork Bradget to baenvaiidhni que f or
networ k constructing according to the enbodi nents of the invention may be

appl i ca{bbs«gt OF@hBhorS! el vMitiREHWRY Jer@B IR IBALS dsteh wakhRiHat Rt Wi or
Z-wave. [0064] Those of ordinary skilled in the art woul d appreciate that
t he nmet hets pappigdatousin deviewendtworknmawbe knteonsted by tany @f dimdtvwdhmasmrponent s

i ncluded t herein.according to the.enmhodi nents ,of, the invention may be
execut ed "§&) 1_8?%({]& fsheopretcs 8¢ heé’?bogiyner}ﬁr ?t:) H‘SF‘W@ é,ne%‘?&\é‘?négu?tf%r e or
any conbispadifioRohteels &Ffthe to hl¥@n&B8RayObe B¥@RIH I reR¥ring to corresponding

descriptions above, and detailed descriptions thereof are thus omitted here.

[0057] Figure 5 is a schematic view illustrating the structure of a specific example of
the mis-configuration removing unit 420 shown in Figure 4. As shown in Figure 5, the

mis-configuration removing unit 420 may include a new network deleting subunit 510
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software and/or firmvare, the software and/or firmvare may be | oaded to a
machi ne which can read the software and/or firmvare to inplenent the nethod
and apparatus for network constructing according to the enbodi nents of the
i nvention. [0065] In addition, another enbodi ment of the invention further
provides a program product stored thereon machi ne readabl e instruction

d
Const r uct [y SeRap iy ath FROFTRARRRAE A Pricte ST e Rin IR Seuale ana

execut ed ke @nﬁgﬁﬂatlﬁle infionatieapendidnglthic new seoval dynhel If(blmvﬁﬁg opéiafiphsng such
is also included in the disclosure of the invention, and

ELgﬂr gn of’%véer‘f thecheyrmstheruidudseddp besinvabide Theney rtwosk dglefumgsubynit unit
magnet o- opj ¢ aagteghe%segg%eﬁgm% L R ATRARGY rocBl Gind OBAAL sHrdiliis BROVE

descriptions o Ic’e i men Ion,

descri bedsammgsarf thé Hendte mt the fzichlSryQi‘e&ultrml te NN atingrbefiay tlbeeomﬁdnctdbfone or
nor e ot her ntatl ns in the sane or simlar manner, may be conbi ned
Wt h featﬁPé@ @Pﬁé?n FHERent at i ons or may repl ace features in other
enbodi ments. [0067] It should be enphasi zed that the technical terns
"conpriiWH@Jihmhudpm@ﬂedm@khquﬂi&&hénnkuﬂeﬂgma@dlhmmb%ﬁgpmﬁsddﬂ m
descrlptlo t.o, existence of a feature enment, a step_or
conmponent ¢ ’V\{ gutf’ Tedga thainRy mskvekdRde IBYahagt Wgﬁrhﬁ”@ VO RCTYREK W‘Sﬁ?ﬁ@ ot her
features, cgdt@MBMShe ﬁltr@ef)@orﬁ'itlcﬁ@”@@ NRBRr off IR deRIdT8 jn tHe Riw netwdBE AN
|nvoIV|ng ordi nal nunber do not indicate the significance degree or the

i mpl enent @ei davicss derthomewhectivedt bres nelc@rrmatlbllgy,e@dosecuntypdmeht ofdéei ned by
t hose ter but dentlfé ?e fe tur(gt?JFd men ﬁ& p or conponent for the
sake of clRAFRLLLE OTRAre i patelipd Wi H5% according to the

enbodi nents of the invention are not Iimted to be perforned in the tine
order dH¥SP] bihe iabp\reh@pa@gtsrﬁopmt@r@rbrco@ﬁmnng hcqorrbngimmerﬁjsbodandntrmfy be

per forme order ara r |nde endent |y her fore, the
i npl emsndth%’ ﬁ%ﬁengrgé and esc"”’r?%en i Ae& cﬁ%l PP qumf“ﬁteb S 0 ﬁ‘t“ie f°does not
i ntend t aexebute tthd ﬂlethbeqblnha%ﬂémauafngt cﬁb%cﬂlmerﬂtdoﬁﬁmc{l&oﬁz% AblBough the
i nvention has been disclosed by descrlbln? RfCIfIC enbodi nents of the

113a

i nvent i oreidbbgRd can bemg apgsipelay frgbriselosae arpdsteily magrleti eliriped iyl | ed in
th t f th
i n\e/eﬁil Oﬁgfv%n?ﬁ?ﬁs It(g@?%&rpog&iggt ang) SC%%gO\é)ef aflﬁe(%g? en%é%{lpqllogl ?igeerg u%r% ©

anendnenhﬁusmﬁnw6W£ﬂ£nts or equrvalents shal | also be regarded within the
scope of protection of the invention.

[0060] In addition, still another embodiment of the invention further provides a device
having the function for networking constructing. The device may include the apparatus
for network constructing provided in the embodiment of the invention above, and thus
can remove already generated various network mis-configurations by the action of the
device per se without intervention of the administrator and/or the user of the network

environment.

[0061] Here, the device having the function for network constructing may be one of the
following: a dimmer, a switch, a curtain controller, a remote controller, a gateway, a
sensor or an electrical device configured to include the apparatus for network

constructing, such as a refrigerator, a television, a washing machine, or the like.

[0062] It can be seen from the specific descriptions of the embodiments of the invention
that, at least one of the following advantages may be obtained by applying the

technique for network constructing of the embodiments of the invention (method for
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CLAIMS 1. A nethod for network constructing, conprising: I n response
to a network m s-configuration generated during network configuration for a
net wor k envi ronnent including at | east two devices, renoving the network

m s-configuration by an action perforned by the device per se associ ated
with the network m s-configuration, wthout intervention of an

adm ni str r ' . od
accordi ngﬁ%tg&ocr:l?giﬂ{% Cﬁl\%éﬁ%ﬁrﬁhs H%gleﬁg r%? EStﬁnmsflh% gﬁ%ﬁg{lﬁv&%elz%qﬁﬁb%g F?ﬁ{ es one
of the folleowppagrtus accoadidgvibcthe tdnatiodshentk chfhdw eny@itiogyl t@nfoe Xdxainiphy aﬂe'ﬁlwolrlé
did not join the existing network; and at | east two devices that shou
have cr ea%é%?%n@‘ﬁ@?w&w%kd oh qithe o ppIler encdveksi omceficallye thet sivereted 3. The

mag]ggm?ic ﬁ&%kl@glié-goﬁﬁaga&e{ﬂo%z m%‘{ﬂﬁé ‘ﬁfx@d Wsig'jogt Eﬁ(ﬁ@\é%%goﬁ VG Hie user

guration by actiorr perforned by the device per se associ ated

with the met/wothk adinsnistemdr grakaigi ther usarnee itlsedevice more easily by detecting and
fixing a problem concerning the network mis-configuration by the device
automatically, thereby increasing the operability of the device. Traditionally, it is the
user’s responsibility to detect, understand and fix the problem. When a network is
created by applying the device equipped with the apparatus for network constructing
and/or the apparatus for network constructing according to the embodiments of the
invention, if there occurs a network mis-configuration, the device can automatically
find and solve the problem to remove the mis-configuration without the user and/or the
administrator realizing there has even been the mis-configuration. Then, the user can
attempt repeatedly the old operation or other possible operation. This is even more
important when the networking concept is hidden from the user and the decision to
form or join a network is made automatically by the device. The utilizing efficiency of
the network resources can be improved accordingly. Furthermore, automation of these
actions within the device eliminates the need for the user and/or the administrator to
understand the network and perform appropriate operation to solve the problem
concerning the network mis-configuration. Moreover, application of the technique for
network constructing according to the embodiments of the invention in a device or a

system enables to make commissioning and usage of the device easier without adding

material cost the device, and thus is cost-effective.

[0063] Those of ordinary skilled in the art would understand that, though the above
specific descriptions are provided under the ZigBee wireless network environment, the
technique for network constructing according to the embodiments of the invention may
be applicable to other similar network environments such as Bluetooth, WiFi or

Z-wave.

[0064] Those of ordinary skilled in the art would appreciate that the method, apparatus,
device for network constructing and the components included therein according to the
embodiments of the invention may be executed separately or together by various

hardware, software, firmware or any combination thereof. In the case of execution by
15



creating, by the device, a new network when the device finds no network
that the device can join; and judgi ng, by the device, whether the new
network is invalid based on the configuration information of the new
network when a waiting tinme period of the device during which other devices
are permtted to join is interrupted, and revoking configuration y

I nf or mat i rkqi evi w@&g - net wor

IS ] udgedg(gl%‘%%gaa?lﬁ@é%w%ﬂﬁéﬁwn%? ﬁg(g'og(f:‘%ggggn%bfgec al gnttg% Iaﬁég{rn% n, the
wai ting t whichpemniroatl tie softevactemidie filuivarg tovirhplomehthide neteNoC asl afpardiey i tt ed

to joinig interfupted i.n any of the 18 follow ng manners: atine
i nt erval z%rtnewor{‘I‘?@n%’é‘\ﬂ”&%a‘f%l?dl%iotthﬁ@mmbﬁﬁhn@?ﬁé)rf RV e®IONt 0 j 0in the new
net wor k expires; and the device is triggered by an external signal to

st op wail006d) floradditioer aréhdrcamsbadimemi of thheénveewion dtminarkprovides a program
product stored thereon machine readable instruction codes. The instruction codes can
execute the method for network constructing according to the embodiment of the
invention when read and executed by a machine. Correspondingly, a storage medium
for carrying such program product is also included in the disclosure of the invention,
and such storage medium includes, for example, a Disk, a CD-ROM, a

magneto-optical disk, a semiconductor memory, etc.

[0066] In the above descriptions of the specific embodiments of the invention, features
described and/or illustrated for one implementation may be used in one or more other
implementations in the same or similar manner, may be combined with features in

other implementations or may replace features in other embodiments.

[0067] It should be emphasized that the technical terms “comprising/including” and
“comprise/include” used in the present description refer to existence of a feature, an
clement, a step or a component, without excluding existence or attachment of one or
more other features, elements, steps or components. The terms “first”, “second”
involving ordinal number do not indicate the significance degree or the
implementation order of the feature, clement, step or component defined by those

terms but identify the feature, element step or component for the sake of clearness.

[0068] In addition, the method according to the embodiments of the invention are not
limited to be performed in the time order described in the description or shown in the
drawings, and may be performed in other time order in parallel or independently.
Therefore, the implementation order described in the description of the invention does

not intend to limit the technical scope of the invention.

[0069] Although the invention has been disclosed by describing specific embodiments
of the invention above, it should be understood that those of ordinary skilled in the art

can design various amendments, improvement or equivalents of the invention within



5. The nmethod according to claim3 or 4, wherein the device revokes the
configuration information related to the new network by the follow ng
operations when the new network is judged to be invalid: deleting the new
net wor k; and returning the settings of the device to factory default or
to the settings before occurrence of the network ms-configuration. 6. The

nmet hod acgor I ' t he

devi ce, \Aﬁfe%tﬂig?g? Cps?ldg)\v% él][fe h% %gﬂl- glﬁgﬁw?%ase PLé g;}?feg}é?{at(‘{)}on

i nformati equnmflertthehaﬂi@me@araecbwttmnltﬁescope ofpuomigbmgftﬂaenmmﬂetv\or k to be
invalid when the new network satisfies at | east one of the three
conditions: the nunber of the devices in the new network is 1; all devices

in the new network have no conpatibility; and security |levels of devices in
t he new network are not matched wth



each other. 7. The nethod according to any of clains 1-6, wherein the
network m s-configuration is caused by m soperation of the adm nistrator
and/ or the user of the network environnent, and/or by limts of the system
per se including an existing network and the devi ce. 8. The met hod
according to any of clains 1-7, wherein, the nethod is applied in a Zi gBee

network environnment. 9. An apparatus-f Qfgetwork constructing configured
to, in response to a network rris-conngUr‘a‘i§i on generated during network

configurati og for a network environnment including at |east two devices,
remove the netWOFIROAQREEHPkGOPSTUCHRSSPMINISHE i on perfornmed by the device
per se associated with the network m s-configuration, w thout intervention

of an admi ni str at oespansl! do a nteprkofmisfvenfigtramork generatedndering neiwWorkThe

apparatus according ta claim9, wherein the network m s-configuration
cglrorpri ses on@nggu ﬁ%n ?‘HI%%WH .en“mnmﬁmd@gliué’élgtq\ﬁg SRR I H7ENO8I¥ed an

exi sting netywerdetdlbdt RMd-cdFighrdids B iadl AidnNEEREd BNGhe devicBipdre@st two
devi ces that should have created one network did not ‘conplete creation of
t he net wor k.associated with the network mis-configuration, without intervention of an

administrator and/or a user of the network environment.

2. The method according to claim 1, wherein, the network mis-configuration

includes one of the following:

a device that should have joined an existing network did not join the existing

network; and

at least two devices that should have created one network did not complete

creation of the network.

3. The method according to claim 2, wherein, said removing the network
mis-configuration by an action performed by the device per se associated with the

network mis-configuration comprises:

creating, by the device, a new network when the device finds no network

that the device can join; and

judging, by the device, whether the new network is invalid based on the
configuration information of the new network when a waiting time period of the
device during which other devices are permitted to join is interrupted, and
revoking configuration information related to the new network in the device when

the new network is judged to be invalid.

4. The method according to claim 3, wherein, the waiting time period of the device

during which other devices are permitted to join is interrupted in any of the
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11. The apparatus according to claim 10, conprising: a network
creating unit configured to nmake the device related to the network

m s-configuration create a new network when the device finds no network
t hat the device can join; and a ms-configuration renoving unit
configured to judge whether the new network is invalid based on the

configurati ofq j.on of the new network when a waiting tine period of
t he devi ce upkﬁé%%ﬂ?%ﬁggther devices are permitted to join is interrupted,
and revoke configuration_ information related to the new network in the
devi ce when the? HEVR PRt BYsthe dayissl farovagling Ry athey deviees torigin Bigpsrat us

according t o, &l aiByhles rein, the waiting tine period of the device
during which otﬁ;?kéeS%%gg are permtted to join is interrupted in any of
by the devi for, waiting

the foll ow ng nners: . . a.tinme interval set e

for of her  devi o QeI 4t HiteR@dRAATRTSBRIC BIED G €88 ithe of othendoYiesd ce | s
triggered by,an,exd &Wadwdtignal to stop waiting for other devices to join
t he new network. 13. The apparatus according to claim 1l or 12, wherein

the m s-configuration renoving unit conprises a new network del eting
subunit and a configuration recovering subunit, the two subunits being
configured to revoke the configuration information related to the new

network by thelhomathichgeespdingt iooaksinnerort he whewimdhausiekice sreyokigethet o be
inval i d: configuration information related to the new network by the following operations

when the new network is judged to be invalid:
deleting the new network; and

returning the settings of the device to factory default or to the settings before

occurrence of the network mis-configuration.

6. The method according to any of claims 3-5, wherein, said judging, by the device,
whether the new network is invalid based on the configuration information of the

new network comprises:

judging the new network to be invalid when the new network satisfies at least

one of the three conditions:
the number of the devices in the new network is 1;
all devices in the new network have no compatibility; and

security levels of devices in the new network are not matched with

each other.

7. The method according to any of claims 1-6, wherein the network
mis-configuration is caused by misoperation of the administrator and/or the user of
the network environment, and/or by limits of the system per se including an

existing network and the device.



del eting the new network by the new network del eting subunit; and

returning the settings of the device to factory default or to the settings
before occurrence of the network m s-configuration by the configuration
recovering subunit. 14. The apparatus according to any of clainms 11-13,
wherein, the m s-configuration renoving unit is configured to judge the new
network to be invalid when the new network satisfies at |east one of the
three conditions: the nunber of the devices in t he nem/network S 1 al

devices int new wor k_have no a ity ecurlt | evel s of
devi ces in tgrer tﬁ%‘% fesiording & Woﬂggﬁe‘d AW RSC B4 ﬁ“%ﬁt is appl
appar at us acgidL RewoPk &Wrddinent.al M8 9-14, wherein, the apparatus is

9. An apparatus for network constructing configured to, in response to a network
mis-configuration generated during network configuration for a network
environment including at least two devices, remove the network mis-configuration
by an action performed by the device per se associated with the network
mis-configuration, without intervention of an administrator and/or a user of the

network environment.

10. The apparatus according to claim 9, wherein the network mis-configuration

comprises one of the following:

a device that should have joined an existing network did not join the existing

network; and

at least two devices that should have created one network did not complete

creation of the network.

11. The apparatus according to claim 10, comprising:

a network creating unit configured to make the device related to the
network mis-configuration create a new network when the device finds no network

that the device can join; and

a mis-configuration removing unit configured to judge whether the new
network is invalid based on the configuration information of the new network
when a waiting time period of the device during which other devices are permitted
to join is interrupted, and revoke configuration information related to the new

network in the device when the new network is judged to be invalid.
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applied in a Zi gBee network environnent. 16. A device having the function
for network constructing configured to include the apparatus for network
constructing according to any of clainms 9-15. 17. The device according to
claim 16, which is one of the foll ow ng: a dinmer, a switch, a curtain
controller, a renpote controller, a gateway, a sensor or an electrical

devi ce i ncl ugh nﬂxh A&gaﬁﬂgaarcﬁérﬂﬁlgrtggéﬂﬁ Y\Prvlfh E‘;E %aﬁﬁr%ﬁme\b%no@o?'ﬁ? ram

product stored on machi ne e’ins ru’c Ion can execute
the nmethod fésviceatunmpkvitcnsthetiddvidey arCs@mittaddo tjsinaninta@fuptddainay bf havhen
read and exg&z‘t ed by a machine. 19. A storage nedium carrying the program
product acc PW@’&IB%‘}@&? m 18.

a time interval set by the device for waiting for other devices to join the new

network expires; and

the device is triggered by an external signal to stop waiting for other devices

to join the new network.

13. The apparatus according to claim 11 or 12, wherein the mis-configuration
removing unit comprises a new network deleting subunit and a configuration
recovering subunit, the two subunits being configured to revoke the configuration
information related to the new network by the following operations when the new

network is judged to be invalid:
deleting the new network by the new network deleting subunit; and

returning the settings of the device to factory default or to the settings before
occurrence of the network mis-configuration by the configuration recovering

subunit.

14. The apparatus according to any of claims 11-13, wherein, the
mis-configuration removing unit is configured to judge the new network to be

invalid when the new network satisfies at least one of the three conditions:
the number of the devices in the new network is 1;
all devices in the new network have no compatibility; and

security levels of devices in the new network are not matched with each

other.

15. The apparatus according to any of claims 9-14, wherein, the apparatus is
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applied in a ZigBee network environment.

16. A device having the function for network constructing configured to include

the apparatus for network constructing according to any of claims 9-15.

17. The device according to claim 16, which is one of the following:

a dimmer, a switch, a curtain controller, a remote controller, a gateway, a

sensor or an electrical device including the apparatus for network constructing.

18. A program product stored thereon machine readable instruction codes which
can execute the method for network constructing according to any of claims 1-8

when read and executed by a machine.

19. A storage medium carrying the program product according to claim 18.
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