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BACKGROUND OF THE I NVENTION 1. Field of the Invention

[ 0001] The present invention relates to nethod,
wayauemsiand program for network design, anal peT/gs20a81089945

optim zation. 5 2. Description of the Related Art

[ 0002] Businesses often seek the advice of network

desi gners on ways {0, ' 2: ﬁﬁ ang/ gr optim ze

net work i nfrastrucéA. Sﬁéggbglg% % tructure

may 1. makeieldf@dyintgniien of network, such as a Iocal -area
me-area 10 netvvork

net wor k ( HAN)
.‘f%wﬁ@f%m?ﬂ?mmes tymgihed, éwm,taaﬁ p@geal feenshnPTk

( Ma\ﬁamgn, ARV arfl OMifiRa@s£a network (VWAN), any of which

may i ncl ude of one or nore of a data network, a

Pel ecormuni cations network, a fiber optic network, a

W r ¢l essp.dif w&¢heq§1a\egdAnas any ot her type of

net wor k. reover, such design, analysis, and/or

opt [Qﬁﬂ%htﬁu@neaﬁwfﬁemwkﬂ@ advieqof netvak designarstonmraks tordeSIgn,

I h di.n
an d%ﬁﬁyz@gnﬁﬁgrccﬁ}rﬁlﬁ}e n%gxﬁ:l']?m@r%t%%{ug S%lléﬁ Hff‘t%grk Xfre%sg'uctv(rg may
[ OOﬁfa](e ixmarxyetspegrf Inﬂtg/orlsa nechyg b togal- aamﬂeomrk: |(1tAN) a ihn:ge-area

net wor k _desi gner y have t.o ident
0 et AR P s SR R GPR (s AT BRolirafsa oty M)
t h eandiat3i wids sres nd@Sﬂkr(WZAI‘(I), argy.of v&&%dh&hdyﬁﬂclﬁﬁdff ©fie or more of a
pro ose ﬁit t he busi ness's_objectives, and

r equi'? BHER ef"mPﬁ’em&aéhoP? B PRSt WBPH OPIHRETYHE Al K

I Nf h@®biklged wiélPasafgl ohel typeCeTnetdrit. Wbreaves, s@Mﬁdels%B'a%aI&ﬁ§
desi gni ng .and/ or optim zing the desi red network

net YW CPUBERHMEPONAY Y HEFAIAE 4 MG neaTerinditying et metting
19T ORARBIK, §dRhs PERIGTg O dIG r¥ M ckng & fotn’ TR kR tind REPGL.

Particul arl y chal l enging for the network designer is
t helO0AIndesigniem enalyanggandiusonimieingernetvek, gheonatwuk designer
[ f ice

25 (0 BroH IR UERSIRE AC TR HELML & BRRuAARY 2

s e r lwsmess g @lse%(mummag ey psepoged) e¢twetkc the biigineas’s elgecmwes

Of éﬂ&trg%ilﬁéhlggtg Eor%e%?l‘ed%%g{b%&\rqgév hl Wﬁle Hja\‘g %sltrglczt%%:’llgug services
2(par thatcand awalla‘rdg fom Kiesa’gmhgvdnd/br oginviing theidadired attwiotkd. UIhe network

articul ar . [ 0005
o i ha v R BAEGE nfnpOob LB g Mt

andn/eqtnrmhtsm ze a network 30 will identi fy the

bl BEeBRY henne Wedr ety rdsRR iy el derstne

| I Sﬁet\%rktsélﬁcagﬂi’vﬁ%ﬁfﬁﬁsmﬁ 116t profiE héthBrkAAHAB8&8R and Qtvice
i ness | ocations on the desired network. The

25d e SQE Bed! g‘ 7 DEIABHE FRVIES TS LeES Racegafa garges, telecommunications service,

etc.) in a region of interest for a desired network. In many instances, a network

(.

designer may not know which NSPs service a particular region and what network

infrastructure a particular NSP may provide in the region.

[0005] Currently, a business that wants to design, analyze, and/or optimize a network
30  will identify the desired network for the network designer. This identification of the

desired network may include a list of the addresses (e.g., mailing addresses) for the

business locations on the desired network. The desired network connections may also

be provided to the network designer, such as in the form of a list identifying the
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be provided to the network designer, such as in the

formof a list identifying the -2 WO 2004/ 059538
wWEonANBERD3/ 039945 network connection types (BCTUS2083/039945

Tl or a T3 connection) between identified pairs of

addresses for the business |ocations on the network.

W t h dat

capd€i t§]§%r cglﬁgi\gﬁpg%ﬂgdmoqlr%aggﬂ"%? WSE%//%' W’%S&palrs of

por taddrassed foethe bfisindssloastionye the keraosk. Vatois. daﬁ {he Q&@])rk

Typi cal | Wth no.nore than thi.s data, a network

aob et ey bordls W poserl o e oT G deed el e porton

I egitieoE i aifpREs kigvnihigngesi red network to identify

t hose lII\VLgPs that offer the desired network seryices.

The [HO0hOymealiys\vighre marghaadhis dete aggbrprk designenygtl copfact the

desaIgphBellched Basive & deitlinfpaditth thO ddsBEHE o to identify those
proposal . The network designer then obtains the

of f &YSEs thabefithe depieedmetytorlosaycesahbe veéw@rhdsmmemar epntdgbeach

10 I
DESQC‘&@% d%%ﬁ_l?_%l e WBEled ﬁ%f[kda%g% fe e A galn g\?ve network

t he derigngt ﬂilg@ obtpingvhi N$P|0|fﬂw, selsbie rtP@rhcet omesy st lqursphwsmrthe
1607 LESRAD lrﬁg,[hg chSadgQughout: 15 FIG 1 is a block

d|a ramof a sy s em i n Accordance with the pr esent
|nvent|on FIG 2 is a flowhart diagramof a nethod

in accordance Wi it ' ' : G 3
illustrates acél{iE %%S% %_rB ance with
enb §uiomeRefBrring owfo thhdraiminge it whith 1ikd referend@numars réffresent
5a, and 5 Illﬁs{]i'ﬁ information nmaintained in a

net $SFRPOIGIG PGS %ﬁe in accordance with

1enbodi MeFIGs 1 &f a 16 didpran bf DeystemlifBecoRlandd withlthe rdsentl 7,
and, 23 1 | lustrate operations perforned by the netvvork

desi‘ﬂﬁni"(‘iol in accordance wi th enbodi ments of the
i nvent i opyG. andh ﬁc@vcﬁhi@@rangm ota n’}eglodllzaccérﬂar]c@ with3hedgtesent

and_24-26 illustrate exanples of a graphical user
i nt BVPHI8; r enderi ng network i nf ormation in accordance

with enbgel MRS 2 doutidd S REdnRRt dnbBwith
DESCR! PTG S0 T80 cs Padig Vo WG esg?DY”ﬁt pabodiments

29 ef ekthepwentionrade to t he acconpanyi ng drawi ngs whi ch

f
eg‘:)(r)nd ?neﬁﬂ{_}tg %]?Jb? %ze, ﬁ&%d%klﬁlgtﬂté 1nllic§r}n f%n mi gtameél in a network

design database in accordance with embodiments of the invention;
FIGs. 6, 8, 11, 13, 17, and 23 illustrate operations performed by the network
design tool in accordance with embodiments of the invention; and
25 F1Gs. 7,9, 10, 12, 14-16, 18-22, and 24-26 illustrate examples of a graphical
user interface rendering network information in accordance with embodiments of the

invention.

DETAILED DESCRIPTION

30  [0008] In the following description, reference is made to the accompanying drawings
which form a part hereof and which illustrate several embodiments of the present

invention. It is understood that other embodiments may be utilized and structural and



invention. It is understood that other enbodi nents nmay

be utilized and structural and -3 WO 2004/ 059538
wWEOHSERD3/ 039945 operati onal changes may beP@EUS2003/039945

wi t hout departing fromthe scope of the present

invention. ldentifying a Network Service Provider to

use to 5 Praqvide Networ es for. a stri

ot BRIl PECE ey i@ e FeRAung G B be b
pr es@whtionnvent i on assi st a network designer in

eval uating NSPs according to their ability to
cost-effectively provide network services in support
of a desired nefgatifing EONdRbk S8REbe Prdigdes wSiseiE and

met hods consistent wth the present,lnventlon nay
empl oy an NSP revide Negwvorkpg or aplistributed g

hel poodo$ysiiskand %&'ﬂ%ﬂ?éonkl@teﬁﬁ%thﬂﬁe ﬁﬂéé‘e‘ﬂt ﬁVéHan'i‘Eésfgf‘asnemork
For instiance, the NSP database may include d

r epidesignat mrﬁgalu%tmgl‘é?&s @eqogsb%wéhqutaérlltzatqqqstteffenwlmowde
util e
b e B BELIRE o AABIEG D HPHIRE EAGR
ser wietheds emdistent xewlatlh@l peeenemeéntiNiGReYy emplogan NSO @atﬁpasiilvfhich
il y. Q_con Wit
Ig) he rrlay 2&5&2 %t% %?tg ‘rflo nawgrk d§§' éx? n %%lq%sucﬁ' eva:iua? ons, r1178r or
nor enstah¢ee tite }&mmesreSnaMndlMe deaneeesentong usérkseBeigble eriteria that
network 14. ch as the interne to rver. 16,
whi 9 B e G A BBt esigherdd hinisBa™SE Ehfiig vost
co hﬁbﬂ‘&ﬁrfﬁy iaﬁ)vm&)deﬁfﬂdmﬁm S@hNces Ql:id/tg l&i/zil@a?@kacﬁ Nwm&ﬂﬁr or
ot evice that may include software, such as
2 wilof %@;i.ﬂ USfrgfes %&%@@glawgsyst%rl@e?nswm wjthhe grosgnt
s er ¥REntibd. FHterk QURIal HR1IABYnEQRWRE EhANMmpueiy B fof Ehection
20 execute any conventional software code for

|man”p FEQHBA RN orth &4 ethri dhedeipmet o seryer H, @hich mqy(he panmepiad to
furt Bghpdese r(tll%gc&ﬁﬂu% 12%&;%%%4% BB Ro TR Yom uter or

conprise one or nore databdses, Includes data t

may ofer aligeigiepige ﬁlah@ﬁmﬁlkdﬁj@ﬁWgWeWCh as avel braweermcessmg

acc [

Gos o ot il epBLLG el bl bl Gries BPLED

20SPsxecwt hry conFentioad anfvas califatmpmedtingthe mathbdidpictslin

forg (%:anent ionally displaying wwth a web browser on

client "conputer 12 images, such as maps, which may

Si rr(ﬂOIlHnAmﬁnsthgt ddeypibed bedove databazeil & wifich nl:)y @niprisd 618 DS ndre

ses of Si ness

d dd
oo s i ey B BT B R 2o RS noplugeaNsPs
f or acord@its thetGbiliet 10Rb- e&m{veuy paovmemaﬁﬁeadaeﬂ@ﬁmrrks)cructabe

30|nfrastruc er optic lin
ng e gvalyalg qach Bkﬁlﬁ Bior )fxam?g% dpfalase B8 maBcluge data for

conventionally displaying w1th a web browser on client computer 12 images, such as

maps, which may simultaneously depict one or more of: 1) a business’s desired
network (e.g., addresses of business locations and their respective network
connections for an existing network and/or a proposed network); 2) NSP

30 infrastructure (e.g., fiber optic lines, switches, cell towers, etc.) that may be used to
provide the business’s desired network; and 3) any other images or information that
may be useful to a network designer in evaluating NSPs according to their ability to

cost-effectively provide the desired network, such as geospatial data that may depict
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provi de the business's desired network; and 3) any

ot her inmages or information that nay be useful to a
woatowosdsssiesi gner i n eval uati ng NSPs accor di ngpdDU$1083/039945

ability to cost-effectively provide the desired

networ k, such as geospatial data that may depict -4

VO 2004/ 0595 8, [ US2003/ 039945 ads

boundarr & egroa I Ve ve?é—anecsé’tr%:vers Eg%ar]ifetrté“lﬁlll 1y r9arl'dnmcz’aurltla 58 Gifar the

t he requededretwdrkie requested net wor k. [0012] FIG 2

il exenpl ar t hod consi sten

or e JBHeR 5 2 eBHE ™) oo ol Rl ARt e myragon

r ecén tep 20, lﬂé%ﬂ&ﬁe@@ﬁérgﬁhyﬁ&ﬂw@ Stnetwlofk QW3RN irddmER nﬁﬁ)ne itance,
ask the network designer to desig

I NeéSss
3e ek e BFAY P dpSEneRoplGH PR RS ARy s Blgmatively,

net WodikesgiRgy SRaKe debv R USYigHeNS d@t@ﬁﬁlhetvh@tﬁmoﬁaﬁtn Hthd Vole
whol e of the busjness's existing network

opt i°hths éeﬁmeé%(f)%m@a netHEl Bay beecmﬂae@é exp@tded @Rﬂﬁmeelaced For
bus 'eﬂﬁﬁﬁe %Msﬁ’?e%gmgl? Sskfd M&k desd epléte r(&pdda?]cg \%\)Dtrttl(()n of

add to) a portion of the busine s s X|st|ng
Wi t Htefhube?ss 8 pxistingi ngfvraals with Eiberropti¢ mfrgstrucfurdiesg., dipt:n aptic lines,

et St B b e O SR EL R st o
not atlexhtine diduvdt) Whilogeraing ngstme teducad €ormaxthvtaiect) ( Any

mai n onve |ona ns. of . rreporting, the
req u(geri;ﬂlrltelg}?)qgl r%é%m/ of r\%)o rrl&n%r} Ie 1r11eestr tm%ng yneBwork g%sggner lgepgl’h %gd
t el ephmmelepbmrfeebﬂ’ereeqe emnail, Ifacsmﬁlesanmuieehkeand the |ike.
00 I t t he bu5|ne ma rovi.de th
ot A1 BB Pt B SO B Brk e i byttt may
1sles idegtify fitdasifdd ne®teh) SiRh dathBidy indGlde 8 aHiess3PF BERERS

f or  busi nes | ocations in the desired network, as
wel [o°8iom By HAgeecL AR 16l 38 DKol SOReF oy Sugh 4% 1 ora T3

| i NBne, B&VERERedEiEN Edlfsb@ JudRid Bcatbond Uk A8SRd ln&%ﬁd B8Sinclude
The desired networ i ncl ude addresses for

bus pEessees fRybapiness éocatlmls Aed RebY ok commeetions &nis!)fap existing ngtyork

exi ghi Mgy B’é@pﬁ@ﬁé&d f) Qﬁ%xﬁtﬁt\é n@@voﬂpfhhtrﬂlzé% 0 ﬁ)mz%@ and integrated

eX|st|n net wor k be optimz I%) |nte grg
200 with hnﬁtmén%‘? adddmalan@nowddwatorbq' opb@edWﬂbedeaxgnkisrtehmrk Any

reporting t T e ne
d esingnbg usedmycltﬁe telephdne sm&knnas etnail efpudsmm& mhhehl&n ce,

et o R8T G el b ant Ko tloaBRaRls At ideafes e
[ debuslnie$ses$xtsh3g ndms[ikmetSastrﬁcuﬁrw sting network

nf ructure., 25 [0014] I n step 24, e network
%es "Qi‘féﬁ Hﬁ@E‘i afberﬁet‘l’crr? éﬁ%ﬁt N S@@Hﬁ%&l@tﬁcwue@%@ﬁemr
16 téhe n@wmrdstadq:toaea emaptzedo ﬂtent&y &R dédrell Detv@BNG LS M
the desi red network exi sting network and/ or

pPo88 BV A ARG PKS pmmﬂ %%%P Foreramplethorerverk designer may

ma)’submtt to server 16 the network data in a flat file form or by entering the network data
into a web form using client computer 12. Network data for submission to server 16
30  ina flat file form may be stored in client computer 12 in a CSV format (comma
separated values) or any other suitable format. Network data for submission to server
16 by entering the data into a web form may be made available to server 16 using any

conventional web hosting technology. In addition to providing the network data (e.g.,
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submt to server 16 the network data in a flat file
formor by entering the network data into a web form
WQIg00A35Bs ent conputer 12. Network data for subOi/BES10081039945
to server 16 30 in a flat file formmay be stored in
cIient conputer 12 in a CSV format (comma separated

ot her abl e for mat t
st ssBo P s PR arshipk S g o NE Gt AR Server
web 16 ahemerayrkliesipre fiagvad dliakd ompote SEY té@ld fbﬁddllétb,lw ofhEryvise

conventi gnal b.hosting technglaogy. In additfion to
pr oS TER etﬂﬁ%”mﬁ%@%mheag?fare@é a§er having begp PRRYEEA 6% 85755 16.

PCT[0038P0:3pF8I¢kbver DI} 85 5loR SR &S Fork BGAEARAS pAdiHams to

network connections for the desired network) to server
96, PEYiRITY{BE Wek- Ilsma*ésge@ﬁrélahlﬁagfora@éormﬁém(Gé%m&f@@@s qfrleppsing,

add Vﬁlﬂianﬁ? lagd geoc&ﬁngoth@ @JtX"id%ﬁtlfyfﬁE AR it RRHNOT 1At Pand
ei t her ore or after having been provided to server

16. geqeodelthp desired petyoriglatasthe Centrus@\ddeeysBepksr oxpdugidrogy Sagent
mor QG%BM)%? tIhco B?Moﬁ’l{tﬁg ’\ﬁé‘@ da(ﬂfc%ag %{agl 8L H&th %ré@?é Jeré‘&%"f“o 4

geographi ¢ i nformati on syste rocesses
cl eanibiSpefial Evighdiehaiapige umddo gaitd@tqdluerrg:smerqleﬂedmrladata in any

lb deMa ﬁéf't\k,%g kgg\sn gq SE g 1151191& Gca%rt c%Q-ﬁ:Q'er n% ﬁl‘gg in the art

geoco e eS|re
Add nedesBmd ket aggr onhhn cconvhntmmﬁaggams mig bé et nggleanlsen ®alidafe,

AU e L e BB T RSB 8.

val cldaisingt hihddﬁ@l dnd gestatlingy df thkadesirédnetidtk dfta R ENPLay on chent
wel I kno %ﬁose skilled in . the art. However, thos

Ski PYTBRHG] 20 D AROMER i g sl MaRger Sighdpat the business

18 ONYR AN 5 theHeSigsd R8Ty offeyh R Be it SeFlork RoflcBR0RS %)a be viewed in an
val | date, = and geocode the data |dent|fy|n

o 8 SHEH HORSP, Phecet Eompiss A5 o BRI o viewine, servr 16

cl eans hfd& stox‘éaﬁ h QQSHaEEQ suc"ﬂr&g d&%@@ £, BOkasPine ahie f&l—%ﬁ&l{t%ﬂ%ork
network data for display on client conputer

aut BHastBEY S any wel | - known manner such that the
bus [O@fﬁSGélo'éo Qé:gta'“%ﬂsknggﬁ th§] ogces§ 'tl{a?q gﬁé &Hér‘imﬁgsd a%permlt

thelr netmor% connectli ons nagrbe Vi éwe
2@ uctisplaying ohigsts wve radpi. dike gmpmg @roca_sz maY@ssbaauelmthamél

suc r.
S ucﬁlsgdsegs ?1%%5 ﬁg&qeg n gt?p ?g% gattl daaf gl}tug? Vglﬁ oqllc))wmg such
n et umdiatlons)fargmd&d((awdl as[o(l)@ihﬁa}i a@miﬂdﬂedl)g)usﬁeﬁ address location
n ot her t hi.ngs, ,
ber iy BOYrig BuRER S Rotal B3 oA Werin IS Gorpriimsdhe offiebs
pr oloestton lfraytlvas(sme Ilcﬁhtﬁ)nvmffahy 64600 thabii 8y BeBPreAd DY Sther
oVi d(ﬁ ste latit qF and a Iongltude val ue.
2£o ﬁdgﬁ

| $66% &S sfggaa CHETEIE Y Sy d o fercemBlensiing as

cl eans@iond 1Y atidlafuests, Rret m@ﬁﬁy astehnRgsSthé REAVE QRtialMBY
be queried using conventional G S spatial queries to

det@rsmoﬂ’@g beRyegitfatoo% gro8e objastsd o hetivednsan addressdogapien and a
| Ocﬂﬁﬁt%ﬂ aR NSRRFERPHRIE link BAL mAPYe REsiHGRT £5 fES: Bice to the

ot her
address location). Having determined the correct relative spatial positions between a

30 plurality of objects that may be represented with geocoded data, server 16 may
correctly show the objects in an image, such as a map, on a client computer display.
[0017] At step 28, the network designer may identify for his further consideration a

network that is the same as, smaller, or larger than the one specified by data received
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25 geocoded data sets that nay be accessed by server
16. For exanple, using conventional A S spatia
W@ @risss3s server 16 nay determ ne the rel ati vePepas0a8/039945
positioning between two or nore objects (e.g., between
an address | ocation and a point on an NSP's fi ber
opt| ered

| con wor k. se
Ihstép ?Aﬁ% 2 eﬁxe bys sifesyadd addr I% gtions. abnd m%gacupﬁs Igrom step 24).
C o r IFel:fbiam@leaﬂmb mﬁwsﬂaieslglher myhdennfysa sbectf\befbdm@lo%lons which

oeoru ool SPLEPyTmeRe oyl -G Rl F5 Bog al o e

obj ewhisonis (if; &Br dxﬁﬁgﬁ, orﬁ}UzCﬂSbrﬁé‘n of thebetw IR W@,s @l He%flmlzed) or more

a

ge?ﬁlj ?&9 lﬂ‘éﬂ?‘?sf yn ffd&%twﬁ.t%ldﬁrmfwﬁé Fhe&aﬂ@pa @F%&%fw

net wekrkt Jé@fgnér%oﬁsk&rﬁ@ﬂ&heﬂ%tw&ﬁ%dn@étmn@\f?g B4 QSHktiflen Bg server

t he one specif by data received 2004/ 0595

PCTA¢ssonatialy mtmg #! aftthgnepwork conmectionp, slepfifigd e gfep 24 that

ad d E&ﬁéctltg%ﬁldt‘ﬁ{bsougﬂgss b gel@c@&ﬂﬁ Gleh 98 STHe" sgmfsbhﬁé n

24). For exanple, the network designer may 'yga
set lagtiany pndinatgork gernestions idenfifiedhin stery2§ may 'ddmafalylbe@bntained
he.

18! rhazfae'ttgagg rApg%gg# g ggﬁé@gu@ e by ot ?&n@é’teq m%%f?anwa@

p o r em}@meafetwmle effieteney; kuchasby mpllaemg) pmmemraﬁ @)‘ the (pnommsork

I Iocatlo 0 .

" gendediohs Ol KSR AL ERN B Bota kg birafk (e, iber opic).
des [(lQil]&]rTltemeSmdb dath from step D¢ (1ef Mpinksstantiastahdnawomky be
|dent|f|ed erver aut o icall | ectin
of CPimeRia Y uitea by s B bR Br et on et ahmBaeritey to

1£onfeilitaté e zmnnﬁa‘auam sRPIBNE8SOURE BF the ASwHE! e R&) fabllitate

8, The set of huilding |ocations and network

conmeh PicaE ATBieryenital {GceNaug 3 DR APy IRt igeng cation.

contatieRgdpld QJsinE cBer 86HRUds 1D QPR BRIk Qé/s@ngleméj}ﬁs%htg Epler 16
such that they are connected in a manner to enhance

net SRWVRItONYL IS epatip] quetiestthat svopld retaigyesfeqmn datahene! Sothe dgsired
of &Hﬁle%r leaﬁloﬁb%WEtl&ork%Hﬁ@%ﬂso ﬁ?temaﬁ%l}l 'tlE%tv&l;b?iy heﬂ%ner may

i nproved dat a-handl i ng capacity g er o
2q 00yt frore amesnwof Rredrdined lﬁﬁlﬁtﬁcstt@p)pmnS((eggSelera;llsmﬂ’tbslwsmess

I chggtfgﬂssa;ﬁlﬂ%t\%ﬁ X‘&E&u%f?ﬂi’&ﬁ Eljeﬁ ?l?)) ATRY hQ %e%voﬁ( 1};9% may use

he networ esligner on a c conpu er displa
15 # grephi¢al aseantetfecei(GEDHL $ukh evd mowsealrivert ppnt@@to dGaventickalig

of twork data fac litate. such view ng.. Any
co n%/‘aie23 ﬁi (Im%n al"t%ec lﬂrllsqoglg § embcé’ e H‘%f %1§,p§%1y p’c‘? rself%%‘g‘%glons
id edlkpléfylntgihe bnlnesﬂocatler)saimi hetwotksdongectbrisahdt aadpelthe hetddrk
he d send server 16 conventi ona
2% §d‘§ lé.vv? St‘fjﬁz@rfg‘é t‘i’(ﬁg%ﬁe%‘ﬁf Wsideie from dat abase
18 [00E9] dasieh8d, sehes] gaGsconPERithidtl Bihdwitiet WQiikements for the
coqgﬁctlons nati vel t he network designer may

Sredaetwark eﬁeatlf.{f*éﬁm stey 28 Tges ylled 17 e AR BRccA SR ths
OptdoipstaliSn Shay bS®InG ¢ an?lohe 8f set il c@%?ﬁ@rﬁ?wa}s(?ﬁa@'iﬂ& Hfilize, as

and network connectionS fromstep 2
netaddetrr. @}@éqagchgfith@éghe Jesred network, as identified at step 28, across the

30  building locations and network connections identified in step 28.

j=w}

[0020] At step 32, the network designer may select one or more criteria to identify
NSPs that may be able to provide the infrastructure needed to configure the desired

network identified in step 28, pursuant to the requirements of the selected criteria.
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a graphical use interface (GJI), such as a

nmouse-driven pointer, to conventionally select one or
WwWoeooe/05%g8 ons on the client conputer display, PEEUS2003/039945

sel ected regions displaying the business |ocations

and network connections that are to be the network 25

i dent,i fied ep 28 for deS| ner

comelt kit festth G ihon GIAEE BERE A% paintgr o setect fiom
co rrm&eoﬂﬂﬂ@ieﬁﬂﬁda:lntdbﬁ IShiWnddd‘thé digui conipatet ﬂlﬁﬁl@i Clli;tﬁllt fonaputer 12
desired work identified in step 28. Those skille
T St Aol R SEE Ve P P RTRS AER € BN database

doneo tebricdd YheQMSPsQhat SRY EX1A1 tHeREaahERn thd\@eY&:teHréﬁfenﬁmbﬁ
utilize, a a factor, the bandwi dth of the desired

ret VEFRVInG e sepght-pifar NFP dptastepisr Hpmaysend senvepizonglyTS spatial
bui | @k td peaigpasbaed net wor k connections identified

in step 28. [0020] At step 32, the network designer

may [Q2LEOne sy coterigmay be psed de identify NSe et myy prvee fibgyaptic
may K

8 sB%icBllen B bPibAditk s ARl MIELIAE sURGRE D 6@ gr more
pur sbugﬁtlg logatione inr theyddsiredmet erk of sterh2s. S@Ite@nﬁttledym seteetuona:ntena

lgeSI\ﬁg %Q, Qééc% 9d%ﬁ§ Fl)\%ls Hﬁ?grgg{dg § 81%é§ﬁneglﬂgtg)%% §N9v1ce such as fiber

er nmay use a nouse-
poi mpag ser\tlcﬁ, wethimatt definasidistancs fdmehe pr moefbuildidg lmattoas incthe

o8 TR Ao e
may fﬂ)bnarptla@mstd d’m@ bNﬁl?ngjlataﬂlbﬁﬁﬁntlﬁdﬂ ifi efep R&\E: NSEmMSHSvide

t hat fulfill. emen of the sele ed o
cri tBFY CcYP tic seyvige Wi ]lnl é%feﬂ% d{lslliaé‘“‘s%%ﬁ'ﬁtor mofet ﬂNS “&gﬁdab“‘ldmg
1se I V@ktids (NRVhSENBR ma P AMRRLiteN&Htic BhS1eSPREA Rlefindd Bisiaf& from a

gh& NSP dat abase. [0021] One such criteria may be
use ¢ing l9eaftonty NSPs that may provide fiber optic

Ser Y02} TRAE fifAsd BUR & undBs@nd thhSherORf e b | hﬁ‘rﬁﬁer BP&ther criteria
fiber optic switches, to one or nore ul

| oc &t etvid bavalysblede i neoriedesiend: inendsewopng © & cvaluate NSPs
Al 't géc%?élﬁ%(lsltﬁmr iiRFlosokL egﬁctWei d%%}g? amﬁf@xnd?& éﬁﬁ&e'ﬁo

i denti f Ps that” provi
28er bu%@ss sd@hechsetwmb@nd togpyeluate swh\NSPe’, ofikirt Romexample, the

:jﬁf i ﬂ@/&lﬂdeslkﬁfggﬁ%; ndh l{%&‘ﬁ% {3 &9 rl;gg Indl sn&lhgdlclgéﬂs%ave been

al t bfergly azsppafi¢d aeudmr 2)NE‘fPsum§,f t}momlstpmen/badmn afslpbnﬁﬁedcsptvnoe for

servyi ui. | L ation,i denti. e

56, ekl QP Bt oGl b bGPy & §inehings

def bareice; d) gicandrblebamivedth bffeied By b)fspek:ffﬁd IN$@ITbi £ dpedﬁed serv1ce
ui | dj 15.1 ocati o s t.he NSP ave

280t i DAnE oS IR a ik cebiteer Snay, 100 opatalip identity NEPs for
bui hdkifg sucheadlifidhs. [0022] Those skilled in the art
under st and that there be a nunber of other

cr | {107 IoAccoTiE, T TR D afeu B e of hearh ek agpierate from
designmke 19) maPHRAME bhy Sk shéh E¥RlaUdhieh MEPSe stored as conventionally

cleansed, validated, and geocoded data. Any commercially available database with

30 such data may be used for the NSP database. For example, GeoTel, Inc. of Orlando,
Florida provides GeoTel Data Sets called GeoTel Fiber, GeoTel Connect, GeoTel
Exchange, GeoTel Networks, GeoTel Wireless, and GeoTel Analyst that include
network infrastructure data for NSPs providing fiber optic, data, voice, and wireless
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according to their ability to cost-effectively design,
anal yze, and/or optimze a 20 business's desired
woatowosdsssand t o eval uate each NSPs' of fer. ForPeExusgobx(039945
the network designer may find it useful to know 1)
how | ong specified NSPs have been offering a
base

2P PRI ORI ot gt ol Pl el B4 URRE e oo
bandfef dit NSPfdhabasd 1§B}/amb$q1ﬁﬁm thie admNSRmfeDWlthiclS@Bed fvhlerdted, and

service; ban offered by a

s peciepr i lagh st el ok Saoetad o ons b s Ve veaiapel

ot hegrogriimé @ty Be fisadto deansd, Witidkte d231g85t0He MBWNSPIdAA. BSEIUple,
to i de t|f A\IS quée makl n such eval uati ons. [0023]
RccdP 8 AtjF nd 899e0 NSk eRfvhddressBrokerprodyct fresp Sagent

OF SERRIGN, Tht YTMlRLAPARR, @ﬁ)foﬂﬁ}fndy%lugéiie Bibfe Pdrsishis.0.0.4
criteria, which nmay be stored as conventi onal

l'y
cl ed’ﬂﬁb%?am%}ﬁ’ﬁt@é@@dnayal??dw@(b@é’é@@éﬁ theaNGP datpn any manner well
co
P LT RAS (LR 2 B A
| nc.anpptheyqogyeigional Programsanayrbe whedds cleasT,ollidyst, andSesosode the
@al hes fgoTel Fiber, GeoTel Connect, GeoTel Exchange,
GeoTel Networks, CGeoTel Wreless, and GeoTel Anal yst
t hat[0024t Atisiep 3hdhemstkork désigast majcanalyee okeetoq nfoos sphlEPyiews

S : S dat 2
D0 P s RER OB 86 B s BBy m W 34 B misthogfed o
whetfhléil tiee prqmmf mait\adarkyof stepeld. dlhk elichatahpse disphy nisgyprdiede a

d .fo P. dat a | abl e f th
o RS FAERESR o R e B 4, b s
1dat aenaohomﬁaﬁmbiukmr orie dr ARreddfithd NSIRSdnained ﬁm:b 30N€o0r
nor e CO

pPr ogr.ans ma be used to cl eanse,
val |ea%{’[1 f?}%@é@é‘g{[?@énﬁ@ ¢ be digplayed gislient computes 12
cl e%ﬁﬁwlﬂﬂdth@ SREAAR désigheNRE @8t Pone bP RiofedD i ieWSthe network
Addr essBroker product from'Sagent Technol ogy, Inc. of

Mou it iEmEuotre fyaileble to rsp videtherdssirpdnatyery identified & step 28 Blpse

9. 18114 in'thd Pt RBdsafM th

val |s dat emt he NSP daat at Fﬁsre gﬁf/i%%yn%?)éﬁ%r%g
20 hoderetievs frem theN$hdatahase the-xganssted spatinbgewsdi NSPeldfrastructure

t he t t nt 1. onal

or o al?cgl r?é ) 2%8“&5&18@ %'ﬁ% avai glé r{%éxh&ﬁlc Flg ﬁ( M’r ctblree ofi):r an é\l SP

t he thhohaySberipitia Ser[/(OQQ\éh]labﬂd: togme pr Bdze bukigesn mtcmmk identified at

desj ze Qne or ti

depy 2R £ TRl ARPRe FRmPTe Pt B Be FEPS ppelapdiin in mense

| dedathlfasedpiepensihgpvadable NGP nergrkiafrastractuieanayfbelgbddotied foe
29 8 ed network of step 28. The client conputer

PR AR BYEVi de a  series of user-sel ectable

w ewoug Atep@Es tht AEtwiorledepighetaialy rélRsdt Bsrehe NSREGHerSied in step
Vi e%%g%ﬁ network infrastructure for one or nore of

t he nga Ehf'llf plgatyl ta) p@fﬂéﬁ cagp-effeegive service for the desired network.

Client computer 12 may display a list of ranking criteria from which the network

p%tlal queries

designer may select with a GUI, such as a mouse-driven pointer. To perform the

30  requested ranking, server 16 may send conventional GIS spatial queries, as known to
those skilled in the art, to database 18 to compare the network infrastructure of the
NSPs identified in step 32 with the desired network of step 28.



exanple, a list of NSPs identified in step 32 may be

di spl ayed on client conputer 12 from which the
woedmosdssglesi gner nay sel ect one or nore to vi BOW/UR®03/039945

network infrastructure available to provide the

desired network identified at step 28. Those skilled

int st and t hat . server 1 .
con\}B@Itﬁjlona 81% > Qs pnking CEiteIAma ?8% BWP étl‘?e’lmel\)%d PR32 by
t he deSEnitatgaboseh fuck NS@q}tteﬁin&iér sfbatingss lochtions idehtifidadRn step 28

i nfras such .as Vi e icts the

Lt P bl et nag SRR sy Pt L PR GG, HRdygpnncoted

NSP (i.¢.ta¢ ninalser bf ‘Uﬁl’é YO Pbi tﬁls%ﬁé’rﬂplﬁ? raikigl caibekie, sfeﬁ'epﬂﬁmﬁy display
rebsmessl ntlfled at _step |t

on
i | 107 %*Bcelap%r 1'%{ fftB %%é“%’l%?‘i meder ﬁccpwéngaqottheemat

the réb@tacﬂlvb Rutb&@ olSits.”d A% ARASRIVE BRESSRARY bé"lg;e@ibat'ahl@lbéles that
NSP network infrastructure rray be geocoded for

di s PraAePpralipesesvork oupisy. sugh asdibpr apic sarhee, rv@tlwf defined
desidtte BY oh€BURSE bl m% R&tRR tl'léjd:égitrédfﬂeﬁgork Bt ﬁép%

32 a ranking of their ability to provid
c ostl0Q7} Sueh rgrkingsmay be valoable Wéhqj@éwrédemmrdvaluatmg the

19l | Q\@Ps %%& ﬁl\%}q i'nah: 3forci:hcciplh§yk®vg1 bl negsqggaltlorgﬁ ilé ct:l{e desired

criteria from he net wor gner na
Wi t metavodire alseadh C(aslefaedmwswdnn zv@ﬁnpcbdmame of, T&Jsopgttafaﬁerm

t he e
con \?g&o:flg%%%gess&ﬂ Q% hﬂe]g o t?'lce{eyvzcsc’e %or @1?}418 qt e nefvhoalg ges1gner
ski khewds that atpaeticalat NSP bastthd mbﬁé‘éerﬁl@tlb eerciog1ttdts® tol di@ear business

net tructyre of the, NSPs identjfied in _step
oo RHors e g e P btk eiihisn ma Eonlyc ittt NG
120041580 538 aRCiHet22108IeAg 34D, be [a@l@ 28protriaé MR Bt-e fRRBve
ranklngt criteria d}ératethe ﬁlgldentlfledln ste g
32 By Fri“ﬁ‘rvﬂ%a SN 2y reagh prefuasonglysion hegravse e NSP that
bus ipRR&Rs the ¢afubsdinetvitiR tdrfit& dudhis Fib&RPASsertife, WbiGRartth the
NSP has net wor k . servi ce, such as fi ber opti c ‘service,

al r Ba\PusigRTidocatiens dpgs not have Fféspﬁ%ﬁﬁé?ucaﬁnonﬁy fagd pass jtgfong in
t hi gheRCQORAIGH ¥ thedRll 70 dé‘sfgn&? 'Ed é%tabﬁ&r ﬁé@fﬁﬁkpoﬁﬁycogﬁeﬁﬁé y

5 on client conputer 12 a Iist arrange

7—9 n B}O%]r Apgerotalihagetwork designer m%@p@@ﬂy V@wmmﬂmrheof computer
" hi Eﬁ lay (42 nBiwofl i gﬁ&éu‘ﬁ@mfér %lﬁ%le o@¥ véég]l{ U3 ﬁgPtfor sew1c1n§hme

NSPs hat provi de a predefine service
as fi¢sired ngpoikddentified instep BBt Eihcnt aordmfterriédnayaﬁlsal@radst of the

net op kel Bttt Sy SEEhARRE gt o « oot

val simblaga moudehirivarepointek thdesivgirledesighcrans] sdrtt 0dg ot MeredP the

2ot SR SR et B GenPudar (s weil At i deskery 1
contaetiiedt ﬁ)ﬂdlslﬂdiy oM dlishtompaief i N6l sdlictddape@riPnfradructure, such
rking service, such as fiber optlc

sought - aftg E
ser lF NS PROPtif Pett"’ﬁ@‘ inBasimrtRre feseryifdng thy Aeswed
t hafiet@orRaddntifiet ialste 2B has the nost fiber optic service

"hits" to or near business
[0029] In step 38, the network designer may also select with a GUI, such as a mouse-

30 driven pointer, an option for server 16 to generate and display one or more reports that
may contain: 1) a spatial view of the complete set of building locations (from step
24); 2) a spatial view of the desired network (from step 28); 3) the bandwidth
requirement for the desired network (from step 30); 4) a spatial view of the building
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| ocations in the desired network, then the designer
may concl ude that that NSP 15 should, with all other
wo 2ou05%3bei ng equal , be able to provide the nBSL/US2003/039945
cost-effective quotation. The network designer may
reach such a concl usi on because the NSP that provides

thereuestdnet r er|c such, as. fiber optic
& or USRS A iyt Fisat nitiaf R bl odon fi it
doeswithd a Befined Hﬂtaﬁ@&iﬁd_b&ﬂdlﬂglbbatﬂiﬁ)’lﬁ)fa §oidlic NSS, squh as the NSP

al on% bth he|(¥ qtgotatlon t% t he network deS|g er

est &BPAPELIPEYiIding,Bp MR coR-€f ﬁ}Yéé?WtSﬁg“Ot%’“[(@@‘ESﬁepAﬁ) and 5) a
St eRpafil vieWef BRmeRIdk ﬂﬁ&dt@l@tﬁfe foPdhe 8RREAD Adth¥rMidRVs QRcified
the client caonputer y .the network

S

Pnf Mg pirs e NaPapad Qép prw&wgathg pet cppteedfentSp serice quotation
ser \j6hR@piage desired network identified in step 28.
dient corrput er 12 may display a list of the NSPs
i dert®930] &nstenrils thepetsRrk dogigherarayanniEP anaeflthawgporisgtom step 38,
fro 6 , r
poi RPEr PR e AP Al may SHE Do R RS ST R amouse.
of tdhgergihtersandidr N@?@oard;dp wstruct 6ernayl 6t aomemete text, such as a
r%g?;ﬁ?lg%{é@ ﬂbtl% %r ? P%Brt aslha : gsﬁl heetc’s atrr(?)wd gt s%?%ﬁ%%aégas irtl ao spatial
sel etvweadl areporty bkanyrmtheamtfmﬁmthat tmmornﬁeﬂgrﬁﬁwtsh@ué ar
NSP.s fib opti.c etwork infrastructure for servicing
the“bcggoofag%m ertveFk identified in step 28. [0029] In

st er[)O(B&] Irt o neﬂlméﬂﬁ/odﬁ&b@ﬁ@rmawye ele8OconPURE L2 10 dildct@erver
such as ven_ pointer, .an option for

ser \}glto SP&C P’bdﬁ@ﬁéﬁ' ]étaé‘y Qgﬁle dsulty fgm Hﬁén%}}’SIhﬁ!}FtéVqS Spermgd or

15 hakny oftHe fPOriAhitweld geﬂerﬁ@@tfdrﬂhariﬂg%st@ﬁ 44 REHCOTROBEE other
set of bUI | ding | ocations (fromstep 24); 2) a spati al

vi efPsP t%qﬁ%oﬂaé’glofll?alnf?é‘?%rpkﬁl(f romstep 28); 3) the
ban@bm; 1 will 864ipaRAED fthofsegklﬁéaqn qﬁ%hrtﬁﬂ %%JWOglfégt{ Mind

step 30 4) a spatial view of the buill
20030%058@N beTadsposysEDgns meth@é af the n@scwt iniverition twdthout
(wh t a
o THE e Y 2 Gl drEEine cBbe Tchfnd FBELC B :Bs of
200c ﬁlelm)mtflmen@)@p@diefdemlbbm regladig ststlhgl eetGR infrastructure
servi

ca ectl
qu gs}g piLe ((ﬁ)tlg \llletgvoH% é%%ﬂfrg n thg)a gvll? g%)é?cllaée?/ Q/t ngrgsf and
t hemetibdoedosistafitrvagithamtseneinfention hay alesbd @tbloyet woerkate,

rom.a specifi uch, as the NSP capabl e o
br QR AT G CEHEtribEr Bplate B FBLERR S EETG B er opi
(fr ﬂemvsike,risuaﬁés wikdl3Sdtwbiks,3ta@iiodd) dath h&wﬂﬂis%l@l‘ommumcatlons
reports fromste

ge5| yﬁ%not ate any of th@p

k1. ThR@TSreN MBERInae h e Tiodycgians ancyapiatigns of this
C ONiiértion Prdvided Uil carbie HithR UKo 6;59 dfIRMpPQIdEd 8hinRNElaRy @
keyboard, to_instruct server 16 to incorporate text’

suctibseauentlydfiled ¢lpignseand theiregpivplente for a report,
shapes, such as arrows to specified areas in a spati al

Network Design Tool

30  [0033] FIG. 3 illustrates a computing environment in which embodiments may be
implemented. A client system 100, which may comprise any computing device
known in the art, such as a workstation, desktop computer, laptop computer, hand

held computer, server, telephony device, etc. The client 100 includes a network design
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view of a report, or any other information that the
net wor k desi gner wi shes to incorporate into a report.
WO 0@305958 step 42, the network designer may UBET/TE10831039945
conmputer 12 to direct server 16 to save on database
18 any of the results fromthe analysis that was

per ftggl%g t<$ gnabl%%n%ﬁ%m?sftra{ % cﬂa Erhiltef? ngt?vﬁg mﬁgﬁifﬁl%tﬂgl,and select

gener ate
Ot heNSPsato mseutb tpeaviid, thmet\adsry cmtnhtﬁrons nm«:dardag ety Rt bdints in

0032],,lt wl ent to.those [ le n. the art

| oS Hotpastito BRERRG RomisliphS ok THE e deviep ok e

to t\h@ﬂd;;e&iﬂc&m Lﬁﬂdnﬁ?“ichqm ﬁ@hldhhﬁlypfoﬁ@ﬁMa grﬁl[y}ﬁdhl bs{éﬂmterface
th e t romt esplrlt r. scop he

14 Ay 16 SRR S irieTack vih & BittotkBien dsBhaspd fgine

pr eSﬁfd)t*milt[UﬁQiﬂtnleﬂstrlﬂﬁeraQﬁwﬁiﬁﬁa@ﬁﬂa@%‘ih@ﬁglf RBIACLAYSPs. The

eX|st|ng network infrastructure th a fiber optic

net VISFKROTK @FsiendiRel L0& gnay query ghe é‘?'iWOW qquIga 6@%@? 4G todgtgrmine
SystigfpmaRs on@@m%rﬁ Qﬂl%btﬁfcﬁlfkt withif B sSdifieB's Q%%H)thlcal location

i nvention may al so enpl oyed to create,
expaid thedegstion Oﬁ@pﬂoﬁ'é"e?l@%@ﬁtr\’éﬂ neest tadink td thé exissing INSPuetvork

4| rlﬂfrz&%étﬁxie Ele 91%& foog{??{y"%{‘«?%?rhe ﬁé%rkad?ésf% dgtabage 106 over a

net wor ks, traltlona a net wor
t el ecbrorkihi&% anchess Logh AneatNeowdek (LANE Widlk Aregarmmc (WAN), the

e S va ns of
i oD af PR ARl G0 WeAEnA0F i ot 2 Syl o
t he tmeneuhempbhmnmg thonetaory dssiisixgibest1i0y- 1T1|1é ﬁdw@xﬁé ggds‘)@;
and t ui va n Too
2 Qhlick 1Bt PO e e e B evn 8 g et as o
16mh eclhtitmal datavage, hkﬂlrelaﬂ'ﬂﬂaeﬂﬁﬂfa%jetcﬁ client ksyst em 1t02
whi c rj se any conputing device nown in
o T BT | B diate F S Reerg b e 1 Upedo spload
CONMRUER inford@fien fdQ |u§jer GOMHR Hét®brk (ﬁﬁgﬂ 8tabab&l BP WQ Metwork d631gn
deV| C etc. The client 100 includes a network design

- 11 4RD! SDay wiirs agabars clspbrragramdo aspmit qsriestioR daigbase server
enabbfrolihgadfdsfiosthd fi’ét@&ktdem 'taggsetlhg td acB&k \MR{% ate the data

i nfrastructure and sel ect to use to provi
et WSFYi-connect i ons, i ncl udi ng ent ry/ exit points | n

bui |[(§U3§p§l sP4 EE’%% ac h@ t%gegexar{r/\lglg?éf ; e%&{ﬂeg 1nclud§:i‘1tgC

The neiwork dési‘gn too Fa
i nt @férrpgon ouNSRn¢twlorknafrastroctpe inséntaingy ia e Itead/orkl fesign database

09403, 5 APk 2 SO0 e ek BSOS e
net mtwlorlq infrasrst urgdbformation & alvahlle tThe N3P hntbﬁmlgﬁ 1Z®fr one
S L MDA TR TN TN -
on NGRhoaedaptoykd by fhﬁﬂSSH ateitalpath 118t 138 povadis P BFériiaBh on the
geo eogpaphlcgll lov!a%gna E)% one or more network routes made available by the NSP that
are accessible through the switches identified in the switch list 124.
[0036] FIG. 4b illustrates switch information 130 providing information on each
30  switch identified in the switch lists 124 in the NSP information records 120. The
switch information 130 for a switch includes a switch identifier 132, such as a unique

world wide name or serial number, a switch geographical location 134, e.g., latitude
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and the location of custoner sites that will need to

link to the existing NSP network 10 infrastructure.
wabm4obgsent 100 nay access the network desi gn PleX/ERASE039945

106 over a network 108, such as a Local Area Network

(LAN), Wde Area Network (WAN), the Internet, and

Intr |1

i v e oreEAE and WD Bl uih Yo bl Rt R LR vaitol

net wbrokglithei gyntchlat abase 106. The net wor k desi gn

o FiacieTe BE LR TR St (R R L R GRS o

non-meévak 'mmltmilderdii'ted frathe patke tist. 126 GDthfNSIFh €A abtiverkt paillﬂﬁay
|5ncl udes a é{ &1&1% a? Ii1 IS used to,

Upl o2d P & 28I ﬁ’f’o"rp ¢ i"0H ¥gPa W‘{?s"éF “6‘8’ FHECHRY Wib$-K« hot
desi : @m”dmvgh?ged&ﬁﬁd gddgeaphie traink Imtepatg mfoﬁxg@bn mfofm%’wnch
util.ize, a datapas rogramto subm ueries to

o aab Sl RURGERS ol i Bade vohasehrathaspwe of he
desigt, 8adcpRpaRralliBbe 1 96 &ﬁ)ﬁﬁfsﬁng gndalkipd %E(%riﬂﬂ?caﬂlﬂfo%nat%q

t herein, [0035% FIGs. 4a, 4b, and 4c illustrate
exarfinE s ing the ghygicak ropte of fhe setwreh nadh egrea; wihigh may inshidothe

NSP matme {)Jﬁnis Rf & ?a'%lhfs lél@ﬁlHﬁ th dlg}a?hi@%ioﬁtg of 1162 &‘%é"ﬁ'fﬂ( and the

desi gn dat abase ustrates
i nf mamn«bwdt;bzldf% rmlcmlag rbeaetfvgrk @awdmspadabte tmwhthat path.

net t

N B TR ARGl Euchil RSB A NSE P bR/ e

i derswitélice andipaghs mo\sdﬁdtb(yhhdt NSP ad ipdicatdé nt thé Wit 18D encb;mh 140

or t

126 e s S L R AR Boibind " 03t B BigfBorom b s

1ISOCauthmrk mfrasmetumrmm;oxla) egirovided. r out es nade avail abl e
ar.e SW t ches

o UEpl bt 1o 85 URERTIoE W Buly Holsd o inirmgion on users

I || usthordded $o soskds Gt rebif @k Baign@atabaze ad gk hﬁloﬁqustomer locations
i nformat.i o witch identified in the

on each
SWi P@Hl“}l?e&nfgf tPagiser, Ftlﬁiesaﬂiélﬁtf?ﬁﬁ% BisTRatdIFcord dof Hsluging: a user
The idesitifidr ¢1D)i 113 OUHTEH m@Paldo3@cIhd a FasWrd fb"hutﬂ%ﬁkéj@@@ss %
W|tch |dent|f|er 132, such as a unique worl d w de

ané“&mf‘g &ist 1t inglyding mulliple GRsmeTyon Q\ahlpﬁm, wéprele@@mlstgmer is a

134 ass oh e entially needing networ
peTFOeDoB S g%%%%g%an%&%%%%%{e%%ggt fially peqding petviprk

136 2¢chti sk atheg usas inferatalion kS6hsush as @mngavwrbfamnees of a user.
thr ey FI@aBb ﬁf%lrrzﬁ& thé QR gl‘oﬁnat oh 1'6'0I Wi %%r% is {Jurs]tomer

i nformati on 140 providing intormation on eac
net mrmah@ut(é) forienenyi dusteuter iderttified pethdicusioster liga 54)f0r1tH’¢&1sers

g\lqu”he?al) #&ﬁ‘%}l\@l"f&mgﬁ&hlm%léde srtons1gr 1ﬁeng§1 (lzmgt;lﬁﬁmay include

copper W e or a
e. gdqscﬂmrye infanragidn; costum@er sites 1&34d1&f1¢anﬁg101gﬂ@g{o&l@ms€bmer sites

r eg}e(c)lll?mng Qeqwegctaccésg f1r(1)cr1u r¥gI lglli]gltuge and(iatltude 11\%ormatlon of each site;
site connections 166 indicating connections between the customer sites; site
information 168 including information on the site, such as network bandwidth, street

30  address, users at site, etc.; and location connection information 170 providing
information on the connections between the sites, such as bandwidth, etc.
[0041] FIG. 6 illustrates operations performed by the network design tool 102

program to initiate a user session to access information in the network design database
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includes: a path (route) identifier 142; a |list 144 of

the switches along the route of the path, a
wQ@e@gnayhs cal route 146 conprising spatial andPCT/US2003/039945

geographical information identifying the physica

route of the netmork path or area, which nay include

t he pts, or . .a S
geogr%gp caﬁlhg Fout e e oPg %1?8523016 a?gfﬁ% %&F ﬁfxe P‘%D %H%Slgnptg?lﬂ 02
bandieiedtinesl(dB8blocki02)ethé Elg;tdnhae hﬁtGBWﬁbﬂn tlnarsel:wiadi 150 for the user

avai.l.abl e t hrou 0 avai

" 2 Bt b e Bt ARG dron BB el M Hae [opseh

t he cusvérdesifiedid tllibaiet&mﬁné@wsdﬁﬂ:r At lslﬂalll cUN¥fhedSite locations. A
path 140 _information

|nd|cate the switch, 130Q and

PN tgﬁ%gfwgwﬂfﬁﬁloa B egRasyRe a1 &gtsr%%i cuptger Sitg Jpgptions is
i nf Qétﬂﬁﬁlh&ﬁ(a%lodk%ﬂ\lsesﬁle%t RS Wekiling ﬂi‘erd@@ﬁﬁlH o@raﬁ‘lﬂyal
al so be provided. {O 39] The network desig at abase

106 ok 8 hepasRed aﬁb’ioeia%,%o T oAl deseih calgbiss 106 may include
aut Rt gflp tthal%@@@rstﬁe §che: HGF A8y e aqgeiéeg'ﬁomﬁéﬁﬁregﬂgappmg

groups of custoner |ocations “maintal ned for
us e ProgRAng, Tigaceessed strges mep regiangerendracds at tdeadkr2§8)H@ map section

b nc lo?'%k ﬂ%r ifterte € [O4 Etﬁi,ﬁ g Jch% Infal sééh@h 2625§1DW%%Q GtRY08 lmslgiG

i nclu assword to aut ze access ustonmer
li st/ Tﬁeﬂfmnan edctieli 13 mayl (hﬂpkdy@llmgpm sf theaccedsat strestanap region

uhet oo ADuclsh OBfipd 8Py o0l g 20500t ated with one

or nore cus |a?Py heedi ng network
acc{0d?2] Aneleatohbox issken duslpfagled'l(at blogk 21 5Pfor ed¢h lBudSmer in the user

1 el B AT B Bl Fod bt do ™ trertondfipine

15s asesimertace 300fsangi@dch oustobd if ME c@vpkey iU tReer and a check
ide tified |q}the cust oner Ilst 154 for the users. 25
The %%%W&a FFSMARIAMS {0 $Rsble Sﬁ‘@?twa& thatcusiemep (ere each

| deBistdmeglis chfable OHtbeinp a&¥BYiated FitH B orG53E bsRrleY Sites. The
i nformati on; custonmer sites 164 indicating one or nore

cus PRk design ool 102quayiquary (Mo 2k2)4heNSR in retient] HGFIG. 4a)
| ongyreatdansnidcihdliif e fedaHOIIRE 1908 1RA6 RetSintife ?]ms%' Nbs

connections 166 indicating comnnections between
2@ ushayinerswitchasdn ths determingdaengraphinregion, tiaped| Omdherfgwtch location

| N QiR QM ﬁgrthggwﬁmlﬁfonﬁm 135, PRGN ot BRIV g o

street ess, users at sit ocat |
co nm@ﬁlllm the idnferorinel geografitiiQregioovs tﬂémgndewdfadmlgmlﬂnmhecrk box

t he t the S|t S, handw dt

et c PR e B R o M U B B G T RS bt

t heregieh 806 kstiohg NSH plto'ldingﬂbﬁr orpiemgjﬂamdlﬁces nhdludih@svétches and

sennses # qénptaccgés inf%rnation in the network

et YEbREgEerminghEeogAPBiG e ¥s 9538

PCT[/OD@ (T@G/ O3Ehtes op&Btionsiperforind @ by the hetwdiki desiish Rid1 802 to

se33|§$ﬁgat hl ock 200), the network design tool 102

det &P Lpn lﬁltlef‘c‘!éeleetfjfa%eﬂ@“ on desHEpmersies. Liponaecgiving (at

th GolbkﬂceZSOﬂ@Jeﬁseﬂe@@oﬁ 82 ch¥8mbIS Rhich hﬁy bl Ahdd, steﬂ:@tu%%é loPthe

and determines fromthe cusfomer information

eacfystomer check boxes shown in the region 204 of the user interface 200 (FIG. 7), a

30  determination is made (at block 252) of all customer site locations for the selected

customer from the customer site 164 information in the customer information 160
(FIG. 5b). A graphic representation of all the determined customer sites is rendered

(at block 206) at the customer geographic locations shown in the inap region. FIG. 9
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custoner identified in the determ ned custoner |i st
154 all custoner site locations. A 5 geographica
WO eguomsenconpassi ng all determ ned custoner SPCEUS2003/039945
| ocations is determned (at block 204). A street map
i ncl udi ng t he det erm ned geographical region is then

acce The net wor eS| n, dat abase

06 TR Ieh  PardanSaoEg PhiiorEgb G Goph A he PR es in

map tl‘i@gtrebﬁmﬂﬁ:ﬁ;&ﬁﬁﬂ darkéeinceled, B@r, 234, iRedby ABGRhE Blentification of
qﬁ The ac essed street map region_ is_rendered

( at By %K’mfbgjes o agelpgied wstomen hi“@ "E)f‘sef perfaee? /0 1s “Customer

i ntegfage 104, such as the map section 202 shown in

the GJI 206 of FIG 7. The nag section 202 may |

di sgPo! &te: l%rllugr%rat%fnnt@ff%teﬂ 0 shopvéngsiafprmatioadhat jpeisplayed

r egivifdn a%%‘r%@l%étﬂ StellSaabOR t%ﬁ)ﬂ 1leFf69 2 ﬁ{d héﬁts@feztégwe isplay

el enents. [0 A sel ection box I spl aye (?f

bIoékmzwﬁPnPBMMéﬁ@hné@kﬁ@ﬁé2&hﬁmhhebwsémmn&msm@wwmwnuumn

lis 0}

i spipthe il ieéiedio B0, ' B8 ik ronBHEN 282 phD Be agggosea from

| i stthewgte efotmatios { @nfer tharcusthmecys tiothe custinsdr iffarmatitve 160 (FIG.

ser, 0oX next to each custonmer nane to
lgnaSPZag% #S%ﬁogf t hat custoner, where each
cus t{ors} FIG; 1¢ dpaivhtes mrabemmrfaﬁmddiyahmtw& Hesiggodln 02 to

t oner ,sites n desi. n to
auer RS GR NS T5e (RGBT e T FORT 0004, Ao ke
for (satdek 8GN vsertlecRE off 0 “shbe 1migwr%xd&sd ifeddatehass
106 to determn ne thqﬁo having swtches in f he

det EFFTHBYIOGALYR R qkéa?fﬁf theypRaBTigt DeFSSRal the Rustomer sites

160C BF iheBeledtéd QEiHRES A 1thadiré Renlidi&d @%15&!13 d4ﬂﬁ19£tm%g fe
130.. The name of each NSP havin swtc

detQ?ﬁ?ﬂéﬂhﬁﬁﬂﬁpﬂﬁﬂﬁﬁ“ﬁééﬁéﬁeﬁ @%@ﬁwf%ﬁﬂered al ong
Wi t foasLhreL2 h%trat@srhﬂmex’ 1ﬂlgrf§£|3QQEHMHé){n tﬂJ‘l’ﬁ Eron Ihfthe

user |nterface 200 of shows a displa
206 dptPEINgsr ONBIEONSf B Wn@etwed@éhe «mstom@t sitss for Csstomcm,syhere

inc Itﬁécglal@&o%\“ok @J]cﬁﬁsea[%&iﬂ%ﬁayg?gbs%te n]ie % a%ﬁtth I{E(Qg%g of

geographi ¢ region
29 perestanam g\ ge slfovmrae dletmpnts Bkd mdtMrrkspdﬁszelyn t ool 102 to

ren | e face 104 on th

ol Biat PP T B Bl PR b P omobofih el foz o
S eI pafdirmn qbryacletad toothe I:usto\mhslr cdhnb&EivnHD d’é&dﬁmbmfomatlon thereon.
sel ' cust oner check boxes shown in

ting. ane t.h
© e P PR e et 30 R P PeCeona G opees dienmhor
30 chati@edianbloclods2) clBilg sdlédtabld fxtds iR KAich@fus@lchn select and enter
zgustogﬁr Site locations for the selected custoner
r

otFEfR&EMEHE OB RUPMEPT &0 QUSHY- | HRGRSTMETK GRS18HoPIHA2 puld sy
i nf Pt d @fegil@pomcﬂﬁlsﬁ) of IR site A6 8 bARA & 116:F PEERHBRh Ao 98

of all the erm ned custoner sites is rendered (at

bl oferps)sita focgtinas ex canpsetipnspebyiap e sedrdaitirion The loation or

L?:T%%%%Jgggs/ %%gﬁr%rfron{: 1S quély arktentBed Qﬂﬁog§§§é%ﬁferently in the

map region to indicate they are query results.
30 [0048] FIG. 14 illustrates a user interface 360 showing the display of a query box 362
in which the user may select parameters and search criteria on which to query. For

instance, the user may select to query on switch type and/or a specific geographical

-15-



illustrates a user interface 270 whose map region 272
di spl ays the custoner sites in the street nap as

W@ pwklosdas kened circles, e.g., 274, thereby al POMUIRZN03/039945
identification of the customer sites for a selected
custoner, whi ch i n user interface 270 is "Custonmer A"

276. IOétIL)IQ Qz? as c t? rﬁ%ﬁé lslr%’e%t erﬂelﬁﬁ%\%\lﬁét nheesga{rc Ccentgr?aoof the

show ng i’nf or na
sel embxsfmrameteeslhohraquem’oom%z he map regi on 282 and t hen

pox 001 PRl el L eRin e e PR e Brishne o

f r 0 roohriee tints e¢sulting diotnathe quBPin a'HlifﬁerdSrfE Acetied thagiottRr connections.

matj on 284 may be essed from the site
St PRSP e Fo epiag 6 acaee i st Yiing e Sesp pereers,
| nf QuéFRdsi cOfhed iéhs WhiidE: woulduse B kertain $WiRh @dle 2@ SOptidbCarrier 3
[OO45h}FI G 11 illustrates operations performed by the

net WBFR). A& agirieig drndnadthy . areipdsred Wlﬁh(aageééeddaemerﬁﬁ

t he W%Q%ﬁe&bﬁ@ﬁaﬂ 33 doD&itisk e du E&Freafé‘ @ﬁ&réﬁ%fferm@nsuch as
recei ving at bl ock 300) user selection of a

| i nReteassoligh ine, F(Srs 3261 i st ed custoner, a deterni natl on

oS Wl ER, lelll%ﬁatgpgﬂse?%teﬁiig@e RRURS6 ish PR ustg gﬁa,@héz

the custoner sites ecte
| i nérclegding m@nu@mdm(aapn@bmwmh)Nouldlblqsmdarted ngresmese to the

o 1 SR AR SRR G B Sl U L HEL ARG 0p he

showeleged wm@aoma@ereetgec mfbrﬁatﬂ)ntrbmieredem the dialogbox 382 would be

ComEELL AT e e bR T BSHR ST T

18i sp0Esy] BIG.t1h ﬂltﬁhit&ﬁop‘eﬂhoﬂsuﬁd erﬂeﬂ@dobh@Z perfideg €Sallow
of 20 cust

as enents 314 and 316,
r es PECISP/R Phtamyi B@H‘?‘]“(’F R Qe‘iwioﬁﬁ‘é‘fr f‘%&%‘m(ﬂffé‘?@?q % pustomer
per &idsmade iér Woeld @ebwtk)lodlesm Bné &Ghord Rplfed RGHHS s Fand

query related to the customer connections to determne
i nf SRIFRID{OERAHIRR ek A0 sisHning p brierireion ot the sdleqiedso) where

quekns H&E‘fe%@&ﬂéﬁec{ re£i0RREAH ds ARsiusBardMRl sitd Weatich to cons1der for
rendered bl ock 352) including selectable fields

20hi arpilgblg lefa%ﬁ%vréc Rfev ek desigrptgolsl@3 ithen queries éat b@ck 404)
on RATAIEL Hfcm oxﬂfﬁ%fté/ find h?sxﬂ%hé’ﬁﬁ%séjge%g%ﬁ?fc ?@L %%4 (FIG.

would then 1nitiate a query

si t ab)ifgls withiu therbeendaties of @6 bufferalefined amuxtd@ne déthe sakicted

sit ns 10 0 ns

ori FRERRT A Rl RRE SR B A AR RRAOP e
th errxqpl eggjonan erangm diffeent that thb bostdn 3 5189s atk fehdureind ld;stmgmsh the

% mi@l} E‘e %l %rr}m%u?d slg{llt?;gfog%t%gg B‘xsay l?u?{eﬁ?rguer %rgcli (éég}ock 408331n the

sh omapl gagidilas don‘mhaiywﬂfm the Guifdr Ye dd6iXin AG@annértififdibt fhah AR switch

i lpehs o BT GednBE refRE Lser mmy sel ect to

q uemﬂsnnne\wf@ﬂa wWoy RIS dEHA8Y B6se NSPROGHchdsGhad BRFE AR &lgner may
select to use as the network infrastructure for the selected customer sites, i.e., that

30  network infrastructure with a defined geographic proximity (within the buffer) to NSP

network infrastructure..
[0053] FIG. 18 illustrates a user interface 420 having a dialog box 422 in which the

user enters a buffering distance 424, a unit measurement 426 of the buffer distance, a
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-15 WO 2004/ 059538 PCT/ US2003/ 039945 | ocation, such
as city, zip code, street, etc., and enter or select

wo bm4psseh criteria of the query paramneters PCI/UR®03/039945
query box 362. [0049] FIG 15 illustrates a user
interface 370 show ng the rendering of the
conngl h%ﬁpﬁ Wi b 4G 615 ?Jﬁ"eﬁr I%%logy%{&ﬁ Ihzﬂm 19 '\Jh c% g l}%t P]er the
manner than er connecti ons or ance,
map rcwgaeotan@ﬂs@f thehwitclen thatfall onthinsth¢ buffey raggantmé ecgj,drgjnted
parlxmﬁgré such as connections which woul d use a
certfain’ &€\ t ch type, e.g., Optical Carrier 3 (0C3),
hav 0654t EfG.aiorillsanadsw déchinteeface 440&nc&u<hmm§3d=gwht4h2 i which is

shed. |i ne . 0., 374 [eas ons t
o Wopleved Syl Keion ot R ar e M G Sl dplaved
as  lisk4d) aopebkdddo lsiviieh sites @splaydd butsil®of tHOb@Fer kgian 4116 shown as
illus rat S a user |Bﬁ1rface panel g%P di spl ayi n
di al’BerEhoReR e &5 ALY LdiehgerimiY Sl e BIY Tepprh byl tp generate
Whi GhepRitdnthiRe SWARNSY tBA fAIDwHIES BRMBSFerk ArolA®the YS& ted customer
sel ecting a displayed connection and then selecting to
di spit®y information on the selected connection, where
fohe [OQ%PFI@tZUQﬁhs&%@Qﬁf &Gmpi8 of ﬁﬁ@ fﬂ:ﬂ é#)&gregg’éf’ed?’iﬁ%séwyérﬁa e 460
be "accessed fromthe connection I nformtion
5b) inclglifaygfratimn@n all the switghss ithat exs lqyp@rl atithisrthe sefpsted buffer
net f

o S5 B0 0L AR BT Bk Bl
av audeabfyalgethe swtchosweh as the NSB 462T Itie gaegaphmdnodatma! 464 in terms of
( at l&gg Cci(e a%gq)%tlct)urdrgfh the [ 'ilenc%}r 4%50%(%2%1F nl%ﬁg"ﬂéé r%%vork
1l5 uf ﬁemgﬂeeguayj revieor thtsffﬁall fbﬁbxetbtcﬁ’d:rrﬁinb & switdtednd NIPhe ukeib t&nect

a reqgion, such as a radius, around a site

fgggfégﬂ%FCUtB §T%@r for 20 avail abl e NSP

i nf (@SEY BI. QI lusitiies NetviBfelfadd g0 gndéray thd Atwbi@Bnnections
queri es the switch . informatigon 130 to

k 4 4)
fin e%YF?“( @WW 5% gelested gPagdoR ehighgr &gt dnferiage 4 (G the
4b) vémibl $72MTtHE |nBthoh@colﬂﬁééﬂgﬁsrUeﬁ»%efPNSP Iﬂ@llt@%ﬁ %ﬁld%@frénﬁﬁgd as

around one of the selected customer sit

et BTSRRIl FoMCnnscot fechaspareionaamidp BT eﬁlpr nsn@a:w points-of-
406)ntdrEst il¥Re nf2p. pNﬁﬁgérQﬁZ 'i(ﬁntﬁ?eg 9 %ndgﬂefl fc&{n%ﬂhmtan&i g\gﬁlﬁﬁ 474

custonmer sites are rendered di stinguis
Al | 1deniified atrendeicd sticet in the mpayp mg@n 4d6sTherendepadfchameciong may be

r engﬁ Qﬂ{keﬁﬁrﬁc&ﬁﬁgﬁ ﬁxeg&%eremnslgglgau%n cgmdors This allows

cont a er re
di f fhe rnetmorlt designete vswalize the r¢tm&:eﬁth®mnedmahs ﬁdotha odledtall NSP

r 0 The buffers would
QYQ¥QH§HR%%mﬁ§& e%hgﬁ%g&ﬂ ?é%ryﬁe net wor k desi gner
may [OOSHI K6t 22 Olustsesaisérlinteniet WOO M‘loiwﬁl’fg Bbmuidwl b£a fustomer
t he .sel.ect ed, cust oner .si.tes . hat 30 network .
T e T AN §EBhr é&mf % tp s RfreRt fgpation, and
(Wi §Hoiwe otheesviatehé e )., 494 MMIBther customer sites, e.g., 496, within the
displayed buffer region 498. User interface 490 further shows a line 500 the network

30  designer would have added from one switch 502 in the buffer 498 and the zoomed
customer site 492, which would further visualize information on such a proposed

connection, such as the distance.
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network infrastructure.. [0053] FIG 18 illustrates a
user interface 420 having a dialog box 422 in which

wo bw4/055588 enters a buffering distance 424, a BEI/US2003/039945
nmeasurenent 426 of the buffer distance, a -16 WO
2004/ 059538 PCT/ USZOOS/ 039945 color 428 in vvhi ch to

r engg(;ssi EfG k}r eporwessoé’ n]t% ?‘rséhe neg\?’or{( Hgﬂ to‘flcl ﬁ%%ﬂ W Re tf Orfn {p pssist

Wi t hhaqustihie visudlfzerg diffgen netddtk desigl optidns.glip@initipigasblock

etc 005 FIG 19 illustrates a user terface 440

i nCPa@P tﬁﬁéga?‘%‘}é’fiefi’té‘ﬁ’ﬁ %lie&wz agtNRHS: ayphiag a Metrgpalyian ey Natwork,

buf f(MAN)egide Mrea Mg BKEM A0, By nEtwiotd dsigf fool 10RCkdth e tht block
di splayed |it 446, as opposed to switch

t
3 e“§ dﬁsééfpsgésﬁé)a 05 GYSEGIRFE St te F@Sﬁ&%ﬁé@dwgﬁhsﬁemﬂ< BeHgwn

as ddagrtean &'He ReXRkected c@tomet 4des ail—é'}@ndé&%r(atrmd&k%@hﬁﬁffer%tly
“full report"” button 450 to generate a report on all

t he tapineeREectedraptomey gitesy; W.hﬁffeqfegmderf@rt@na% Hither redgived (at
sel @tcR926)UnhiORiLy bééﬁté:{éd thi‘oQélﬂ o QQE)E bbk gﬁch%QShown as 80}( 422 in

illustratées an exanpl e report rendere
useflG.rte ﬂhawt%mbnnmnd 32 fogail ﬂwmhnaare aweried (st block bi28) to

1§Wi _tl(fwcgt%Sdll%@f’l{\I lgga%ohsoﬁ% quff\é[} EEERS 110[:'?1 %séc‘%?ts%gs bM @e%errmned

regions o e sel ected cCUSLO
wouswit¢hlotatides darqfeodared anlviockl .‘d@mn thy imap it dwearmer dllﬁfbl;ent than the

S i SRR RO 0
fr oﬁ’BI)ITGtImutét Cﬁr(ée‘rectbltf&r &fgﬁms ihadiffetandandrIhahahd §FiRh locations

Otl\cli Wh Efﬁ full report to determne a swtch and
NSPOPR L™y 31O RREE to fromthe customer site.

1} OOFF9IFFIG. 22 llubttdtdsStusétifBrigte SS@ inciuBing Fha §@ededustomer sites,
renderi g?(rg (p netvvork onnections _between the switch
si t 88 Pp ABd WEh e RS Petve; tisiten Iy geating a pespvprding that

470nia§bé Reme YRR BR seléded cuﬂﬁﬁlef‘ﬁttey\or k connecti ons
bet ween NSP swi t ches woul d be rendered as 20 overlaid

ov e 0PRIcFig ZdBisirigs Hpser terfapaifdietuding nifersor g4 855 sendered

ot h%uﬁ@é’&@ﬁﬁﬁﬂe &@cféﬁ%us%mer sﬁéser est I nt he rmp Nunber
472 identifies a rendered connecti on and nunber 474

26 de 0P} BS. 26 Vlustatas adisestinterace 70 showingmgepoeyifal thiEndyitches and
The e RAPL Bk GRIARR hOOTrIRYiRBe ea%%th%x&Qct (FLERARS,

over over the rendered transportati on cor
Thi sclifling e SMtHeIMéIZAﬂEIGdesN@h é?4 tuod thé susainier gitet ddéress 576,

rouf g[ ct i sel ect ed. NSP. ng .
overﬁe‘geﬁf;as %F]'%? S ?q Wouﬁdrasssl{&ﬁlé AP ég‘iﬂgnfﬁ DO UETHRE?
[ OOﬁe't\]vorﬂEI G 22 il I ust r ates a user interface 490
om.Vv custoner site, shown as
23 ¢ Gl PHE B nka Se BB o irablent ek P ot
st rcﬂetonieﬂﬁ&‘s INBP, nea)l‘fkdk infrastructure and the relationship therebetween to
provide information the network designer may then use to select optimal network
infrastructure from the determined best possible NSPs. The rendered information
allows network designers to make a comprehensive assessment and analysis of

30  network infrastructure available for use with their network nodes.
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shows other switches, e.g., 494 and ot her custoner
sites, e.g., 496, within the displayed buffer region
WA dB4/089588 i nterface 490 further shows a |ine BODUS103/039945
network 30 designer woul d have added from one switch
502 in the buffer 498 and the zoomed custoner site

492, which woul d furtﬂ%ﬁtm‘ﬁh@i@!odﬁen‘tQgtg{ls'mt' on on such
a proposed connecti ce. -17 WO

20049 95%@Wlb@?@@@m@@%gﬁoo[r@m]1mFle@ent2®a$mmwhod
f to
oD o RSB 90 ik R AL TP
d e s i tgqhnqp&tSI to p@duddrsoftwarm firhntaia) gar(lmrebdr @fkcond@tioh fiereof. The
esi ons. to desi rk, such as a .
t AR R kBT o8 nE Ry P tio R E B Raglspnted i
( V\Al‘id)n;dwafeelog]e(evg),rdn integrhigd cir@a chi};QQrogﬁﬁlﬂiaBI%SGa(t@Arr? @Gh),
ser sel i on f .Cus sites to consider as
nodég)PP?f‘ RSP RS Gt é“e@?@ §¥d.or ¥ empereadable medium,
sel aedhed nfighdtio IRFags infe@RinAk &, hed dak feivésatio Qi@slks thp%) etc.),
differently than non-sel ected custonmer si

buf fBtcat defagh(CRsROMS: prsieal disks.sic neelatle and np@dvo(aélﬂe memory
10! 0akviSRQ.g. BOPROMIBIONS, IKENL RAMDLRUGRS SRAV, e bR,

such as shown as box 422 EIG 18, The sw t
i nf GFagEAnRAblellggic fedg.). ffade srwh@ mtqrr@dmp]@mp@gmomccmsomd

52 8)exéc9tea- gy Ll?ﬁ)@és@oxa bhhe § eliff thcﬁ f)fZe?‘ n%g 'deJnlggta Q}éfi{rAlﬁf{emﬁnted

regi ons he sel ecte sites. {8rm ne
| ocanay cﬁwﬁneab@acp@mb@rt@dugim trdmlsmrsmoﬁﬁﬁgha onfrome filag@rienoer a

rmn ﬂ@t(voqéh fIIl g\[cﬁ'g ﬁ%g I?ﬁepar{ 51@ of h&ES ac %Wg{;c E%&o@? Z%I(I)I@ ented

'ocations are
15I omay caﬁm)sewmamnnsamﬁmchm dedhesla hefbvbﬂcrtrahagisams lihd) w@reless
different. m n the switc ocat i outs
e BRI R oG o G| M Bras D5 e Py sgnals
useetci Mg fhaCﬁnEiE of mamifwﬂlrérgmiwnpﬁl@é 6 hRdiuGLis Wi the code
site 554, drawn between

¢ heambadid pbeanite &“f?ﬁ%%ﬂwgﬁawﬁﬁ Fi#%COmpsp Asgmbination

f or oethrdvaire iMd8ofRAR CbBForeHS LPREEL ik LER-is Ergmd FloBessedPand
| | ustrates a user. i nterface 560 includin fers,

cxecwgd, Qleheas dipse ghilladin thegetvill recpprzes ate@etneranodlﬁcanons
c USInQ{frEé m§dlett§%18 %ﬁh%@@d witlot deggrtlh% kR ihALERe & tHe?ﬁ“Ese

interface 570 show n[g a report the swtch
t heinveniomsand hat the articlegf manwfagtire ntawfcﬁmpnsee:gy orforofatiemiodaring

of h@@uﬁ%g‘gﬁﬁqh& tonmer sites, including the switch
2, the switch NSP 574, and the customer site

ad dW@é‘ﬁ H@6 4a, 4ps4qwid Saa® ibnitete exmhpleneltdatarstridtaies thathaintain
e R T
net wonkintdmsd pragformay diffesanathaz hown. Further, additional mformatlon may
be provided for the customer sites and NSP resources.
[0065] Certain figures, such as FIGs. 7, 9, 10, 12, 14-16, 18-22, 24, 25, and 26, depict
a GUI interface with the map region and selectable customers and vendors in a
30  particular orientation. In alternative embodiments, the arrangement of the GUI may
differ and include different, less or more information than shown.
[0066] The described embodiments discussed allowing a network designer to query

and render information on customer sites, NSP switches, and NSP paths. Additional
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custoner sites, NSP network infrastructure and the

relati onship therebetween to provide information the
woeimosdssglesi gner may then use to sel ect opti MBAET/US2003/039945

network infrastructure fromthe determ ned best

possi bl e NSPs. The rendered inf or mation allows

net i r enS|ve
an d\qg%gvﬁg)?lso go © I%%ﬁ I(r%cse V\ogﬁl?dl C r as e ey S éllgl?ystbel péowded
for améetowidtiint}tlmeﬁwmﬂntmsimﬂktabawes. -18 WD 2004/ 059538

[ ood 7 e HS o8 REMGST & subaol. LoaM fEgssrain evens

i mpl oemmhgﬁh aaﬁrtﬂn orlchdd alteragippakmbodimerits, 3€tdig beradons may be

nuf act ur,e usi t andar r amm_ng and/ or
Rl T e g e T S T ————
har dyshk @bowededfped RERIaAHIdnRR REAE ddRAbEA chboiments. Further,
"article of manufacture" as used herein refers to code

or [oBgfRons deicehethiteadn MAY ogeyF argnEallyoryicertain oppratiogsymay be
| Nt QegcadsBdlinGlatBlel. ty et Rirfer, Eﬁe@ﬁfomﬁ}bi)ee &R bfe Ny aasYngle

(PGA), Application SpeC| ic Integ rated Grcui
( ASIPECESSERAn)t 0ppy @S%W%Préﬁesﬁlé&@aﬁl e medi um such as

1 Uag gg{/ﬁ%g |F§< 2‘7 %?%gﬂ’@géﬂé %§l@mgntatloltﬁ?>g? c%@her@?éhﬁ%@r&%of the

0 pt ingfaHorkigozionenss ghoyvn in/ldlIGat § 4nd 3amthae mthmlatluSJ wrvme r.hmatyase

%Ev'ﬁgﬁrcﬁﬁecgne 6(%‘%5 p amme%%ﬁegg F@fgl‘g @ mléregracessdﬁ) a
t he nwmuﬁ@r(elgeadalahb mesdirudavics), amcbsismmwmdg exacudlaile

b Th de. in [ eferred , .
o SoPeB FEP Rirnach RS i Rivedh Pl e e drive 501 Bhe
15 h I Slogpge 806 maylmlﬁ&e G)mmhtmdﬂl fo@ge ﬂe{qv%oaaﬁ zit’ltaeheﬂ%'f M&@Wwork
In such, cases, the article of
rmn ﬂ?cﬁ%gftﬂ? %tmiaﬁe WHPERME Fdhe sleraes 406 |aFFp1P%‘{’f€ Ht the memegy 604 and

COMpxdcaRd By tHe@P&%sSﬁdjOQﬁn Fedhter kedaindle 4. MeleMétitecture further
transpl'lgSS| on |i ne, W rel ess transn ssion nedi a,

si gMisfudesyt BvuerkcridHOB ki ablR cupmBRcation dit angtesk.  An input

I nf HeviRk 19ii QN34 %proﬁ&é:user i to fhl@ﬁrocé’srs@)ﬂ b &infimay include
manuf act ur e" may nmpri se nmedi um i n V\h|C %,ecoe

204 g%g@ﬁie@ousmptsry@qgmcgp,phmwetough sehgitive difplay screen, or any other
n [-
Many&REHH & mﬂﬁ@%e&%{mﬁ'skﬁ?\#f‘ vl\ﬁﬂé‘% Iﬂﬁe b@gu& éigxl;lcé@l qu\%Pglae of

and software conponent
pr otcaderng, infarmktipn transeditadetbm G proessoref02t droger sdnipohe, such

| n BJ‘aedlﬁfl%yéﬂ'hAl °rg§9&9r§ agftetgcat many nodifications may

made i on w thout departing from
t he[0§6!dp 2) h@ffon:gcengﬁesmpnbn of vavient dntodingent of thatinvelfon has been

rt] nuf acture se any i.nfornatj
2536 r%ée%teg for fie purposes of i %h?f%%thoél agyfiescr['lbt&élﬂr]lt 1f_—p<éénterﬁi§8 t°4ll?,
4c aﬂndusﬂia(: oﬁb lllnhi the nvertien exheplecise fm datiased! Mg WoBFications

t hat i.ntain tion_on custoner sites and
NSPHRUEI B PP LU QB oD E: APt Bherigyha the scope

of the invention be limited not by this detailed description, but rather by the claims

appended hereto. The above specification, examples and data provide a complete
30  description of the manufacture and use of the composition of the invention. Since

many embodiments of the invention can be made without departing from the spirit

and scope of the invention, the invention resides in the claims hereinafter appended.
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be maintained in a format different than shown.
Further, additional information may be provided for

WO bm4osssoner sites and NSP resources. [0065] Eer/usion3/039945

O 0 N0 A U R W e

— e e e
W N = O

BOWON = B OW N —

ok W N

figures, such as FIGs. 7, 9, 10, 12, 14-16, 18-22, 24,

Zmﬁqsﬁg,g;gf@' ﬁa a QU interface with the map

r bl e custoners and vendors in a 30

particul ar Am&hédtomprisihl al ternative enbodi ments,

the arrangenment of the GU may differ and include

di f f er'GAEIVINE @$8legHothefy SOREDFiFRSE i on t han shown. | 0066]

The de [

dosi griy ot qabRSRRLAL Bein Rt QoM de e Bl etk

siiteggs, NSP switches, and NSP paths. Additional -19 WO

2004/ 059538 PCT/ US2Q0 /039945 information gn the NSP

r esour CRETREIAER usqr intertage, repErseRtalions|of fheyelected customer
se.

PSS Fhhan 80, BLAUERhCAR e o P ot i e ape®,

17, arrdced@ng hdvctipardfai lvagweahstwodcsarvice pgvider ANSBY t ai n

order. In.alﬁg %h % anbodlnents ain operation
may belU*H it deferpipg nptaork B&@éqmctws@ fheéaleg)t,ed NSP and
d@ﬂ%ﬁﬁcal%&%ﬁ?éf thé US@ﬁmH@d’naﬁ/oﬁ@ﬁﬁ%t}&n{rp Spnabove

scribed logic and still conformto the descri bed
enbodlrﬁwgg repyesehiations erﬁbﬁr @tq%mnsedjlmwmkbeﬂammrmmmylap at the

era S .na
St foQfiof G dheRER el buPu ke ye tggendera
pagub iz drive dﬂyheage‘égﬁghﬁal 166a@i6ﬁ§§f tﬁg sélBdtéd listdier 51tes and network
di stributed Broce53|n units. LOO68] FIG 27
itnfraptruetyreaf the aeleqies & tcatqw ofthe maprput er
architecture 600 of the network components shown in
FIG. 1 and 3, such as in the clients, server,
dat aba@se, Tk QnetH'dtBofa:ﬂzﬁini It @tiktiethe Qfétemameh AetwslR irffrastructure
processor 602 (e.qg.,.a m croprocessor), menory 604

(CBmQ“SCSa’t %Féﬁ%&fielOé 2 siiioh gndrpstwank paéhcﬁnéwﬂwmﬂ@o@twork

(S Btructd hibi |

(RO Bh o Peion cOBHSes WG, 38 FRARLA Srcthifion and a

n@ngpﬁﬁmgmnﬁﬁﬁpmmy conprise an internal storage device

or an attached or network accessible storage.

Programs in the storage 606 are |oaded into the nenory

604 and  exgeWabhdf g 1PHAER fatis

known in the art. Thg arc |tec?ﬁ?én?§ n§’iesnc @Qnénand

Mélﬁm the cendgregioBan vswntiakd teanspontation catridors, wid tWherein the rendered

ce 610 is u ovi de user

%‘E}Peft%tei ﬁ‘é‘i %?988%%‘&%?5%‘2“ Yrd'SHa Zq%r?BP P%egever rendered

&exydp@am@bn dRHEGs iP@B shéH niap, M crophone, touch

sensitive display screen, or any other activation or

i nput mechani sm known in the art. An output device 612

IS ca[,gableTﬁémgngHoOF 8?ﬂe€“trnatlon transmtted from

t he processor & such
receiving user selection of one rendered customer site;

querying the database to determine information on the selected customer site; and

rendering the determined information on the selected customer site in a dialog

box.
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as a display nonitor, printer, storage, etc. [0069]
The foregoi ng description of various enbodi nents of

wo bm4iososaest i on has been 25 presented for the PUI/psmex039945

O B S I

W 3 O » b WO

W0 9 O bk W e

of illustration and description. It is not intended to

be ex aust the i.nvention to the

preC|s£ f or dpg%?%ggtfﬁk&ﬁﬁ°Wﬂﬂﬁpgcations and

vari atq&ﬂ&ng”ﬂlé&u@éiﬁﬁll iBfoRmbafiod indhé dhbakdR (ﬂa‘@&ﬁﬁne connections

teachlng is intended that the scope of the

|WW@W¥M3ﬁ“@émﬁﬁﬁvﬁ@mmﬁﬁﬁsbydthls detai |l ed description,

but ende abov

speci fa%lxte}g(ger ng%oﬁ&%tlgﬁﬁ%e%eengﬁg c%sgorg?rg\ﬁ/%se tn(%he fﬂ@ﬁ,pq Ysua ?@6 the

st minpdiconndztiohd e manuf acture and use of t he

conposition of the invention. Since many enbodi nents

of the invention can be nmade w thout departing from

the spgrit t he i nvention

rosi s | n TRAEPRRIE L tERbARE 07 ' 120 o

2004/ Gb&rafig E’@iﬁér@dﬁ?ﬂﬁkﬁh@%%ﬁcnt%ﬁh &s&o&td\/ﬁﬂn‘aﬁieteﬂ.concenﬁng
thod COﬂpLISIh 2.receiving a sel ection of

1. A
AEEY gksprugetivily atdhe CUSIOMETSites; dat abase to det er mi ne
geogr apBhsl thk: Q5@baLNS aBkmbife %ﬁﬂem @e@@eﬂ@ﬁ%ﬁom@r sites having
sites; 5°rendering, in a graphical user iInter
mpv@k@nmmctlwmmwcﬁrrnahen s@lsgangthecumtinomteria Sickided svithnthaquery;
nag at the geographical |ocation of the selected sites
A% he map; 7 receiving selection of at |east one
net worrknqeihy kHebddirifhedeonhd¥Ebhs in® dESIeN! Vi6hal Hﬁnner than those
dat abase to determ ne network infrastructure of the
sehesstiens tNarloam satesfyyhegeaphctetial ocati ons of t he
determ ned network infrastructure; and 10 rendering
representations of the determ ned network
I nfragt r uctThe endtiloo MM, whdfin tht AL BfSmation includes
geographi cal |ocations of the deternined network
%ﬁorra%ttqnmqﬁﬂ@ﬂ enerafsamnected sitgs, gprngationy banidwidths andigennection
gg&gﬁgécal | ocations of the selected customer sites
rk 13 infrastructure of the selected at | east
one NSP in the map. 1 2. The method of claiml1,
wherei n the determ ned network infrastructure 2
conpridses aticmeiad Jicdaigyl, Jrther CURPEHE a net wor k pat h,

and W@eﬁl%aﬁilﬁﬁ&y\@f ;+< A asétr ?{é@?&/ tH %;sgécet t& ﬁ 9&1&@9&‘&&%mer site;

| ocation rirses at
| ocat iquerymigdh@adatdbase td detaitdNShatwark infastuctire Jocalddevithin the
claim1, wherein the map conprises a street

ho
Hg ?“ﬂ%@éﬁnﬁﬁg¥eln the rendered nmap visualizes
transpgidbatd B bafef tegRinSroAdhdRAE& Y Mk SRRARS RStomer site in

the map; and
rendering the determined NSP network infrastructure within the defined buffer

region in the map.
9. The method of claim 8, wherein NSP network infrastructure rendered

within the defined buffer region is rendered differently than NSP network infrastructure

rendered outside of the buffer region.
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3 custoner sites and network infrastructure are
vi sual i zed superi nposed over rendered 4 transportation

wa@oeoriossss i n the street map. 1 4. The net hod BET/TEA0039945

LU T O US T

~N Y L BWN =

AN W bW —

Y R W =

1, further conprising: 2 receiving user sel ection of

one re us the dat abase to

det er ﬂg ?ﬂ? ﬁg??egd ?HEQQQV@ EUStoner site:

and  4genen@fg h RéporhiderdEYiRE At REd ohd Bp rtlﬁHiidt@Berﬁfr&ﬁﬁlcture located
sel ected custoner site Iin a dialog 5 box. -21 WD

2W6hmaeﬂaea°@r PRSP0 OSPoBamgmg the Blentifips natwerkdnisstructure, and a
f

| ol or SR Rb i Aendok BN e BRcle BHRLL SR for which
t the bnfferdegied ixdefineder sites; and 4 rendering
connections between the custoner sites in the map to
visualize the 5 determ ned connections. 1 6. The

net hod; jof  chai MiRed I)HLI&HH WIRPRE bl IL%QNOI% 1ﬁ§{sﬁju8t1uﬁegmaudes
query |ncIu Ing search criteria wth respec

petsomtsevi tchasrand mntwrgk patheietveneik r@ﬂanmg:mle\rqiryseatatlbhrﬁof the

c st onrer SlteE ﬂ% é% g the d@%abase to determn ne

Fraged gl ey ﬂ%?é OmprIse repdering yentgsentatinns ofghg determined

cm&ﬁsstm\fhé Map ThARIRbERsHL | sTying the search

criteria included with the query; 6 and 7 rendering

t he delueryrmmted deteharedt detagnineinetwoirkf pathsetwednsthehetwork switches
t @ gﬁn thps 8 connections that do not satisfy
tifadetedindie mapiand; o7 1 7. The nethod of claim 5,

wher eirBndehiflg SR EeFbikQfatHsbetddR etk Sk sWiRHes iR the map.
|nfornat|on on at | east one of connected sites,

connection bandMAdth and connection 3 circuit types

1 8. T e urth r co

recei v:}ng %?et 74 Ofl ﬁalglflll WBEFHEY® g, 8ﬁlpﬁls?s%‘ ﬁ't’ifgtp@@f and

twheeifi ﬁieﬁ(&ﬁ&k@dﬁis@?@fen&ér&@ SupdriftipBsedi dver ARperaitRIARSRidors
to determ ne NSP network infrastructure | ocated wthin

tridered Qqethe R8@- buffer region; 5 rendering the buffer
regi on around the rendering of the selected custoner
sitein 6 the map; and 7 rendering the determ ned NSP
net worlB. i nfThasiethtet afrctaimd thfurtheheomigisinged buf f er

recelving user selection of a proposed path between the customer site and one

network switch;
rendering the proposed path in the map; and
generating and rendering information on the proposed path in the map, including

information on the distance of the proposed path.

14, The method of claim 1, further comprising:

receiving selection of a plurality of customer sites rendered in the map;

receiving a definition of parameters of a buffer region with respect to the selected
customer sites;

determining buffer regions for each of the selected customer sites satisfying the

defined parameters for the buffer region;
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8 region in the map. 1 9. The nethod of claimS8,
wherein NSP network infrastructure rendered 2 within

wo b@4@sdsBed buffer region is rendered differeptt/yStozm9ods
NSP network infrastructure 3 rendered outside of the

buf f er CT/, US, 3/039 1...
7 Do, TraleFebgfs i S NS PGB REated Sithin
8 omokdeteimigedbiff@aegiohdentifying at | east one of: the
network infrastructure |ocated 3 within the buffer
9 regi orfenqgimeeash detaaynstpuifes regiemarorndepch selagipdcustomer site in the
10 ilﬁgl\;,igﬁgr ucture, and a 4 distance of the identified
network infrastructure fromthe selected custoner site
11 for whendering thhdetbrufifiek NSR getovark mfidetionad withinldach Us€ned buffer
nethod of claim1l1, wherein the network infrastructure
12 i1581op e Bakhet wor k swi t ches and network pat hs,
13 Wherein rendering the representations of the 3
determ ned network infrastructure conprises rendering
represent ati ons of the determ ned 4 swtches in the

map, rth uer the database to

deter ‘rqg iﬁécﬁgn‘o& tc PH¥B&or k swi t ches

6 ren C%ﬁ&dtlhgla Hﬂ)@rtﬁ@é?ltlf}ﬂﬁg at/led® Bﬂ@ bf Rk ﬁe@o&%%ﬁjﬁctum located
pat hs between the network swi tches in the map.

Tighiprgherdsgerained| baifier regiongih thedV$Pst thanaging th@rdpntﬂfmhnemork

wher e he net wo at
DA P BN e GBI ol Bl e cgtgmer e,
rdidisiee od t&ﬂdélﬂﬂiefm}@twolk In¥rasthit@uidEtdi® theQblebled bﬁ@t@rﬁer site within
further caonprising: recei ving user selection of a

phopyiadegion @rﬁlﬁﬁﬁg‘éﬁdtcﬁﬁommltﬂrer site and one 3
network switch; 4 rendering the proposed path in the
map; and 5 generati ng and rendering information on the
propodéd pat kystem,tchmptisipg: i ncl uding 6 information on
the di stance of the proposed path. 1 14. The net hod of
cl ai m*PI°t&%her conprising: 2 receiving selection of
a pl ubglobtpnt H’r;VI&Uiﬁtcgﬁﬁ{un ah&?wﬁtﬁ'mee}gr%g skd}; the map; 3
receiving a definition of parameter ¥% buf f er

r egi omode ¢xecuted py tlie pmcdshze ts eduse thetprockss 36 perfmsSi t es;

5 determ niigg but f er %‘ Ona for each of the selected
cust omer sith) EECWRIg %’fe)lﬁ'c g Phenstomer sites;

(11) querying a database to determine geographical locations of the selected

AN AW N

p—

network sites;

(iii) rendering, in a graphical user interface, representations of the selected

NO 00 NN B WN

customer sites in a map at the geographical location of the selected sites in the

—
o

map;

p—
[u—

(iv) receiving selection of at least one network service provider (NSP);

—
N

(v) querying the database to determine network infrastructure of the

—
W

selected NSP and geographical locations of the determined network

—
£

infrastructure; and

—
(%))

(vi) rendering representations of the determined network infrastructure in

—
(o)}

a map at the determined geographical locations of the determined network
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17
18
19

BN BOW N e

AN bW N

AN W AW

6 defined parameters for the buffer region; -23 W
2004/ 059538 PCT/ US2003/ 039945 7 querying the dat abase

wo ooodesesssi ne NSP networ k i nfrastructure | ocat pAT/wS1003/039945

8 each determ ned buffer region; 9 rendering each

det ernj buf fer region atound ch sel ect custo

St o ThfrBHle olrehdea R AR AP deSnioad Sochiscd] he

NSP netlebtel cusibmasdites aidnictwoiktihfrast@ethe eithé paettbitielst one NSP
12 region in the map. 13 1 15. The nethod of claim

14, furthePaRonprising: 2 generating a report

identifying at | east one of. the network

infrastructure |located 3 within the deternm ned buffer

regi orig; t htheNgiRemrodohgh ng, wineeindienddtérmecednetwodkinastructure

infrastrug%%re wi thin the determ ned buffer regions;
SREPTIPGAL Sgetrnea i @chelah Bukt BriprisRatle angd wherein S arteoTh

. . r v .
o R PR Hich R PRLEF M one BETIES st logation and &
rongte 9€thegieadork pathoner site. 1 16. A system

conprising: 2 a processor; 3 an output device in

comuni cation with the processor; 4 code executed by

the prgcessgk syQehdeRin 16, WHPGR I hap CoRSide®h Wreet ap, and
(i) receiving a selection of custoner sites; 6 (ili)

athsrg g rendiaecibag wistaizaetraspontaioneoyidaph Rudvherein the rendered
|l ocations of . the selected 7 network sites: 8 (iii

Icg%alélﬂ SH ’s ap%n%w&ﬁg&ﬁrlaggﬁcuﬁ%ge vllwé%efd}g c?ruhposeé over)rendered
RRASRSENSREI BB tHehBedi@hpct ed 9 custoner sites in a

map at the geographical |ocation of the selected sites

in the 10 map; 11 (iv) receiving selection of at |east
one neggwor ' rovi der B, .1 v ueryin

the d g?'ab a? g e ? %SYéa'ét% A ?l?ﬁ%ﬁ gglﬁ%}fe\%\%l}gﬁﬂq Soff i‘gfhr U 8%?%%8? fbcessor to
pbforhd sel ected NSP and geographi cal |ocations of the
determ ned network . 14 infrastructure; and 15 (vi)

r endeF§CRYy REWERIAeAILN PhpRe rsndareboustanest §ittied net wor k

infr ag%{#@%{ﬁ?dét%as&ﬁ) &t%ﬂitﬂheghf&g?ﬁti&?&?g@ﬁgtg%? ﬁustomer site; and

geogr ocations o ermne

rendering the determined information on the selected customer site in a dialog
box.

20. The system of claim 16, wherein the code further causes the processor to
perform:

querying connection information in the database to determine connections
between the rendered customer sites; and
rendering connections between the customer sites in the map to visualize the

determined connections.

21.  The system of claim 20, wherein the code further causes the processor to

perform:
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infrastructure to render a visualization of the

w@ewmansgsks cal | ocations of the 18 sel ected CusSPOIES2003/039945

sites and network infrastructure of the sel ected at

lc Fgﬂn %?vi&gg rqg%& 1{1{]1161&152 f%ﬁ?ﬁ? %Iitar}%\g{t&ggsggé{% gg‘ar%];neter concerning

| metwarkicotiedctivigy atthe ongasmeasegt | east one of a switch
and a network path, and wherein the network 3 _ '
i nf r astUFRYERg the dglaBeiedp Hrterming senneridnnsdshysen sugfomer sites having

| . ' . g [. i . .
BRI ISR AR 0P ol Rt qery
vindrei n the map conprises a street map, and 2 wherein

the rendgr.ed map visualizes transportatiaon corridors,

and wHEHEFRE et nneptiopsInG A Heent Wsuah mpnpatihasy those

| BhAGBbAMREUI P lskrist) ﬁﬁ%@é&ﬁéﬁéﬂg_er i mposed over
rendered 4 transportation corridors in the street map.

1 19. The systemof claim 16, wherein the code further

causes,,t he .processor. {0 rf.or 3 receiving user
sel ec?’?'on 31%68%53@%9? a’g‘fﬁdgc‘ggﬁrﬁlﬁéﬁ cqrngction lﬂt?é’m'i’?i’gmcmdes
i atonaSa 1420t SRt FTcohMRgtddftey, U@ﬁﬂe@ﬁ'orpﬁ‘aﬂdk}ﬁdtg?a{rﬁ(&ﬁgection

custonmer site; and 5 rendering the determ ne

iCHE®IE HRES-on on the sel ected customer site in a dial og
6 box. 1 20. The system of claim 16, wherein the code
further causes the processor to 2 perform 3 querying

connegBi on Thekwiémbl 6Rirh 16 I Wikeréla tiadasde fluthed @hRESHhE Processor to
connections 4 between the rendered custoner sites;:

#pdomny enderi ng connections between the custoner sites

Tnth i ot _ : S
)" o1 Sep R g o OOt redtor R RIB LT So & SHBSRE b fier i
causegudrpmgphodasiane td detertimeEN$P hetwork M AMEAr2Q04/18a883Bithin the

PCT/ US2003/ 039945 3 receiving a query including search
g%‘r‘?egiugfgwetgwnrespect to a paraneter concerning 4

net ok dEAMIRE bbbl dofth 4G IS ing...
the dat abase to det ethr?e cggﬁ%@ﬁngdbfg?%é%te@u%ﬁ%%?Slte n
#ictregp; hadi ng

rendering the determined NSP network infrastructure within the defined buffer

region in the map.

24.  The system of claim 23, wherein NSP network infrastructure rendered
within the defined buffer region is rendered differently than NSP network infrastructure

rendered outside of the buffer region.

25 The system of claim 24, wherein the code further causes the processor to
perform:
generating a report identifying at least one of: the network infrastructure located

within the buffer region, the NSP managing the identified network infrastructure, and a
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6 network connectivity information satisfying the
search criteria included with the query; 7 and 8

wo 20vdesissr) t he determ ned connections in a di fPEr/E81003/039945

NN R W -

~N N DWW -

~N N AW —

vi sual manner than those 9 connections that do not

Sat e. C riteria. 1 22. The system of cl ai .
el Lo BB AR e SiElGRugorsst SieTor which
| the duffat region ddéfineleast one of connected sites,

connection bandw dth, and connection 3 circuit types.

1 23. The system of claim 16, wherein the code further
causessd4 he 0, 0 ieving.a .

ot i o on DICGERETAlin 1 BECICHL AL pduloBE kR fe includes
swdteotkeswiiches andaretveork @athd, wiveeiireigleting thdat proadaativss of the

det erm ne NSP nlgttmv\nrk infrastructure located within _

t eﬂ%ﬂfgiéﬁw&l Sfraftupeepyiscsrepdes g TEpTgSentations pf the determined

r &6ltcRBs i%ft@él{ﬂﬁ%tdr%g ﬁ&gﬂg 'Eﬂse%dé’ i ﬁ@?cﬁ?ﬁsﬁtﬁ%g&cgﬁgi 8}%@

sitein ; renderi ng erm ne

net wordueiymig thstdatabaserte deetnhine nethveridpdthsedwbatf the hetwdrk switches
region.in the map. 1 24. The system of claim 23,
vﬁg‘#eé?q'll_nrl\lg‘?ﬂﬁg’t%@r k infrastructure rendered 2 within

t he dethdeeiddg e dedworkgiiRbetweeh Wgrkdévfitfcﬁésgﬂttﬁé/ maé::.a n

NSP network infrastructure 3 rendered outside of the

buffer region. 1 25 The system of claim 24, wherein
sor to 2 perform 3

the ¢ furt her, ca S e proc

gener %?ng%rgefgﬁgﬁoﬁg’gﬁ??f‘yﬁ mg © 18R SPMBYES grsireqtap, and
Nefianeih khd rithw @kipattelard RnUGE@EGRrinthodlNVePirifBoth@brridors
regi on, the NSP managi ng the identified network

irﬁmctea@iwb@ma@; and a -26 WD 2004/ 059538
PCT/ US2003/ 039945 5 di stance of the identified network
infrastructure fromthe selected custonmer site for

whi ch 286 t Mhehystéraiof cRih 06, whereiafthe\®de filrthé® caukB@the processor to
system of claim 16, wherein the network i nfrastructpure

iPFEPUdes 2 network switches and network paths,

wher ei ' ' h .

ot er oA ek Ml didfof EBHAFRECH A BRRE wk Wivdngeyeqge one
mefwagk ewitalt;i ons of the deternined 4 switches in the

map, and wherein the code further causes the processor

to peffi9erne thepronosedipath Hiuthg Mmagpande to determ ne
Net Wolgkn P Ari3SanA SRR (e oNRL fheS Mo 538 Path in the map, including

information on the distance of the proposed path.

29.  The system of claim 16, wherein the code further causes the processor to
perform:

receiving selection of a plurality of customer sites rendered in the map;

receiving a definition of parameters of a buffer region with respect to the selected
customer sites;

determining buffer regions for each of the selected customer sites satisfying the

defined parameters for the buffer region;
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6 rendered in the map; and 7 rendering the network
pat hs between the network switches in the map. 1 27.

wabm4eyssem of claim 26, wherein the map conprPGEESA03/039945

8

9
10
11
12
13
14

O 00 3 O bW N e NN W R W e

— e e e
BW NN = o

street nap, and 2 wherein the network paths are

{ :23:{@% dgpagﬁsedt?%ﬁgr . or ! atl%xpﬁ'gsﬁ r%g)cated within ‘

vvtzxehdemrrhimedbﬁff&régibhher causes the processor to 2
perform 3 receiving user selection of a proposed pat h

bet weeiN{HMES3sh determined buffes segierparouncheachselreighpystamensite in the
rlgglgleaqlﬂng the proposed path in the map; and 6

generating and rendering information on the proposed

pat h irenddrmgrihpdeternthediNSR) netw ok fndrastaidtes wathin &gh defined buffer
di st ance of the proposed path. 1 29. The system of
Jﬁaﬁomlfiﬁlemr ein the code further causes the

processor to 2 perform 3 receiving selection of a
plurality of custoner sites rendered in the map; 4
receiving a definition of paraneters of a buffer

6 et 2 ni T SR oy GnShrsin B aeghiiperaoues Bisimabessor to

Gepfoafier sites satlsfyl ng the 7 defined paraneters
for the buffer region; -27 WO 2004/ 059538
PCT/ USR0Er3/inRa oepsrt 1®erqu@>eng atlgast bhee dfthebmswork anfrastructure located

n rk infr turelocted
eac}ﬁ{1 ('E]ﬂ et d% fefint n%eg%g\ﬁ% 'éelglopé’gﬂﬁrﬁ TSRS PR '\Qﬁ?dqnetwor?‘
dﬁfr@tﬂﬁbm@wbldﬁftﬁé’ ddt&ﬁhﬁ’éﬂ TR REbIGRE S 242Gt e eh1S&T éﬁ%her site, a
site in the 11 map; and 12 renderlngthe det er m ned

mmq?etoﬁﬁwwdmffwé@@mls infeastmatuiefroma e sdlettied edstomeér site within
The system of claim
}?Ze Bl\%ﬁé ée%lblp{ck %%Qtefi ftﬁéﬁ%geuses t he processor to

2 perform 3 generating a report identifying at |east
one of the network infrastructure located 4 within
the deéfer nitHedtiggrf Blnpiagiuror causingropretinasiediengrformed, wherein

ipglesPekdtioRe cARHME K

receiving a selection of customer sites;

querying a database to determine geographical locations of the selected network
sites;

rendering, in a graphical user interface, representations of the selected customer
sites in a map at the geographical location of the selected sites in the map;

receiving selection of at least one network service provider (NSP);

querying the database to determine network infrastructure of the selected NSP and
geographical locations of the determined network infrastructure; and

rendering representations of the determined network infrastructure in a map at the
determined geographical locations of the determined network infrastructure to render a
visualization of the geographical locations of the selected customer sites and network

infrastructure of the selected at least one NSP in the map.
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5 infrastructure within the determ ned buffer regions;
and, for each selected custoner site, a 6 distance of

wo bedioshast | fi ed network infrastructure from t hBCT/US2003/039945
sel ected custonmer site within 7 the buffer region for
t he setgecte ' . ' .

L anuf a?ta'u r efl%egér{*ﬁ{;:l‘aé@?nﬁ gh%gtélrr %(t)fi?%aﬁgq o%éﬁe%{egl? g%‘r%‘a‘,“ed network

2 windmstruvturg coiprigpat Bhstons of @ sWittisaid aneteerki path)@nd@ wherein the

3 selecﬁ%og_of cust oner sgles;,4 queryi ng_a dat abase to
JRETEPTH REagRis s genezaphiqad osatigrromyrises it least nerad @ switch site

4 NREARIandR rShtk 82 ihchehRGRINY. TN @ graphi cal user
interface, representations of the selected custoner 7
sites in a map at the geographical |ocation of the

enct She TRl bEFoR By Rl L hd st oy s
tfiretiabs Rag Y heRif ik 8Edi-RR S Wdfi_zéﬂ}'d' drtatioh %Fﬁ@isl, and

the selected NSP and 10 geographica cations o
oeheseinitherenderedorstormertsitas andumstwords; infustiudtire &n disnalivgd

r tations of the determ ned networ

PP okt red PP O oo shestae.

geographi cal | ocations of the determ ned network
infrastructure to render a 13 visualization of the

geogr aYhi callhe|aglicde pbmenufhctuteeof shiin 3t ewheraint thereperatiane Surther
ag&glpﬁggv\ork 14 infrastructure of the selected at | east
one in the map. -28 WD 2004/ 059538

PCT/ US2Q03h9 3R 48 edtioddf ohb eendedel chgombr i@nuUf act ure of

claim 31, wherein the determ ned network 2

i nf r adUFRYARE {Pe deighgseite determming miernmagine op thesselpgied shistamer site; and

a net . . . ' e . .

ot ae TR RO S s A B SRk cysomer e na diaog

Ibwast one of a switch site 4 location and a route of

the network path. 1 33. The article of manufacture of

claim 31, wherein the map conprises a 2 street. map,

and rei : ' [ : '

corri dor o, e CRORARRCHRS of LAHAL SRk DHERREL R Alicher

gawprieswor k i nfrastructure are visualized 4

superi nposed over.reqdered t.ransportation corridors .in

the sf@tP&apnecion miofmpion,m { I‘gta&ﬁseﬁﬁﬁﬁ?egé’tnﬁrc@n%ﬁcnons

bkaiedh ik reidiesidtdn® sRRehAd i ons further 2 conpri se:

3 receiving user selection of one rendered custoner

si t e; repdgiies sanngetidns betesh theeustomse sites i the rayf torvisualiznthe
d customer site; and 5 rendering the

gg?%&ﬁfigé %ﬁﬁg?hation on the selected custoner site

in a dial og

N W B W N e W N =

A D AW =

36.  The article of manufacture of claim 35, wherein the operations further
comprise:
receiving a query including search criteria with respect to a parameter concerning
network connectivity at the customer sites;

querying the database to determine connections between customer sites having

network connectivity information satisfying the search criteria included with the query;

~N N R WO

and
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6 box. 1 35. The article of manufacture of claim 31,
wherein the operations further 2 conprise: 3 querying

wa@oemaestsBon i nformati on in the database to det PCTYUREN03/039945

O 0 3 O i B W N

N A WN

—

connections 4 between the rendered custoner sites; R
and 5 re der| connecti ons bet ween. e custoner sites
in the® ﬂ%ﬂ?ﬁ‘&?‘? CONRECLIORS Hid é‘?f%éj‘s%ﬁ‘??é‘é‘?li tha those
lco%ﬁectff)h@triaf b ﬁl)t%aﬁify W&Eﬁﬁfck{f&a(’f claim 35, wherein
the operations further 2 conprise: 3 receiving a

query |nclud|ng search criteria with respect to a

par a r et wor ivity at th
cust gtrargef si ‘Q Pﬁ}lff%%m{ehoﬁ&éw bertegl f%‘F’ﬁ‘Ftﬁ(@
qnfmaaﬁmoimalulaeg i\fﬂiﬁﬁlaﬁbﬁ bR BEEast bh&sf éb%}ﬁédl&i sifes,t@hN&isn
connectrvrty i nformation satisfying the search

dendwidty and eprpssHongirayitityeesquery; 7 and -29 WO
2004/ 059538 PCT/ US2003/ 039945 8 rendering the
deterni ned connections in a different visual manner

t han tiose THE activlaeLimbmufactuRalf cthomrdaf whékinghy opdi&tions further
search criteria. 1 37. The article of manufacture of

ACHPESE5. wherein the connection 2 information

i ncl udesiving QUPRLLET oﬁd"a%%r é@%éﬁ vﬁtgef‘e%fect(%f? ARAELES customer site;

sites, connéection nnection Circ
t y p es qu&ry&ig th¥ detabast icdeeofineNSBfrieot otk énfedstradtaieto@ited within the

‘i/ e operations further 2 conprise: 3
I?W'Tteréegﬂ inition of a buffer region with respect

t 0 a selRFhe %e%fe?l:ﬁ%gonsdr&ﬁld the %%Eﬂfllﬁwgf tf’lg %%?c‘é%ﬁ%@tﬁ)ﬁrlxeﬁ site in

to determ né NS rk 1rnfrastruct
ttheemays, aidf i ned buffer region; 6 rendering the buffer

<1 e Renfhe e Riop hefbrsi oo BBt b e Ted utter

nediowinkhé ffapast ructure within the defined buffer 9
region in the map. 1 39. The article of manufacture of
claim 38, wherein NSP network 2 infrastructure

rendergd | ffer egl on | ender ed
diff ergg t }Ngth ﬁﬁlc‘ier\@ﬁﬁjanufac?ure of claim 35 vgherem I\%Prnetwo li(
infrastructure rendered within the defined buffer region is rendered differently than NSP

network infrastructure rendered outside of the buffer region.

40.  The article of manufacture of claim 38, wherein the operations further
comprise:

generating a report identifying at least one of: the network infrastructure located
within the buffer region, the NSP managing the identified network infrastructure, and a
distance of the identified network infrastructure from the selected customer site for which

the buffer region is defined.

41. The article of manufacture of claim 31, wherein the network infrastructure

includes network switches and network paths, wherein rendering the representations of
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3 network infrastructure rendered outside of the
buffer region. 1 40. The article of manufacture of

wa@b@unsB8 wherein the operations further 2 cPOPUSRE3/039945

3 generating a report identifying at |east one of. the
. . S -t ar

B AR LRSS Tl NS AR R o

| defterastiadusstitehes inaindmap, forthérbapeisingf the identified

network infrastructure fromthe sel eciied customer site .

for vmﬂt@ﬁym%th@rﬁétagmt@ﬁe'ieggansﬁewﬂa@w higwean the netpek switches

%Mé}gfin% mapufpcture of claim 31, wherein the

net work | n?ra tructure 2 includes network switches

and netmbaringpld hgworkihyetles betwendhe hetgotkhsvitches in the map.

representations of -30 WO 2004/ 059538

PCT/ US2003/ 039945 3 the determ ned network

i nfrasfor UCt e QEBE hafSraétGRAFTCIANG 41 ?@Pﬁ?{ﬁﬁg«?Haﬁ Qémﬁﬁses a

the 4 determ ned switches in the map,

cteptrhap, agd wWhergirethy inatyv ark patis eesteradsugeinepaesed ever transportation

Q:et V\%)I‘é( trréi bet ween the network switches 6 rendered

iRHHE Fﬁ%e R8 "F P&ider i ng the network paths between

the network switches in the map. 1 42. The article of

manuf acture of claim 41, wherein the map conprises a 2

st r eet43map, Therfaticli ef warufp¢turerndiclobn 1 parh¢rsingheopasatihws darther

sclémlgsgrposed over transportation 3 corridors rendered

on thé 'map. 1 43. The article of manufacture of claim

41, wheteviig bk selp&icat dfapgoddded PR betdee@ theldustBimessite and one

recei ving user selection of a proposed path between

EEVIESVHBr site and one 4 network switch; 5

render.j ; [ ) map; and 6

genergtbllgk%é&g%ﬁrgﬁﬁég %tg%ltln or{r?al ?ﬁ%n on the proposed

pat h igen¢ragngvarl renderingdnfogmnation dif the pripbsud path inhke map, including

di stance of the proposed path, 1 44. The article of
apaf&%%thsglsana? ‘%i?rqmé?deﬁaﬁh-t he operations

further 2 conprise: 3 receiving selection of a

plurality of custoner sites rendered in the map; 4

recei vidng &hdeftiohd of manufictypandniine3$, wherain bl éperations further

region wth respect to the selected 5 custoner sites;

W& i ni ng buffer regions for each of the sel ected

CuSt OFBJeivihg Slectidh bfh Blurdlith BEcustomer sites rendered in the map;

recelving a definition of parameters of a buffer region with respect to the selected

custofner sites;

determining buffer regions for each of the selected customer sites satisfying the
defined parameters for the buffer region;

querying the database to determine NSP network infrastructure located within
each determined buffer region;

rendering each determined buffer region around each selected customer site in the
map; and

rendering the determined NSP network infrastructure within each defined buffer

region in the map.
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7 defined paranmeters for the buffer region; 8 querying
the database to determ ne NSP network infrastructure

wo owanssd3svi thin 9 each determ ned buffer regi POT/UL03/039945
rendering each deternined buffer region around each
sel ectgd custoner the P,
Fenderthg. (e Ae iRl B b MROVARPRIE ersriogs further
wohipirige:each defined buffer 13 region |n the map. -31
WD 2004/ 059538 PCT/ US2003/ 039945 1 45. The article of
manuf LERETRENSHR rPPH;idgriidying\pidpast Ang pfe ﬂwp@mrke%fsastructure located

f I 1p

I e defer IR FR: redi P e rAn AR ARG de fiEREd Jokl 5

\Ahfrzlmtrl‘uctml’sawdmhehmaadnbw Buffer r@fbmnmd foreadlSiddected customer site, a
i dentified. network infrastructure

nmanagi n
Stt‘l"ﬁgg:ﬁ 0? H’@ Ritdiedingeprk H}f{aéﬁruqﬂér@fm the sglgcted gpstagetsite within
% bﬁ?&%i&éc{e@i cultomfr fieSt ance of the

ent| network 1 nfrastructure fromthe sel ected
custoner S|te within 7 the buffer region for the

sel ected custoner site. -32
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