AN ON LI NE VEB PORTAL FOR PRI VATE NETWORK SERVI CE PROVI DERS RELATED

APPLI CATI ONS [1] This application clainms the benefit of and priority to

al | threavolp1ia2®42Pr ovi si onal Application titled "ETHERNEUSEMCIOMNGE" fil ed

on Decenber 10, 2009 having application serial nunber 61/285,371 and is

I ncorporated herein by reference in its entirety; 2) U S. Provisional

Application titled "PR VATAN OGN WRE WEBNEORTAILTRMORLATFORM “fil ed on

Sept enber 4, 2009 havi rll:ﬁ aE_EI i cation serial nunber 61/239,997 and is

i ncor por at ed herei n b RIYAFEMNEEWORKISERVIGE BROVIBERS) U. S. Provi si onal

Application titled "ETHERNET EXCHANGE" filed on April 12, 2010 having

applicati ria 323,066 and is incorporated herein by

referenceﬁﬁlaziiE 0 ICE OF COPYRIGHT [2] A portion of the

di scl osure of this patent docunment contains material that is subject to

copyri ght t ecgy; - ' r obj-eqit; ot facsimle
PyT ! 9ntrog P fHuQBRgEéﬁoﬁ%@fﬁqbQﬁé bEMEYRof I*éﬂg d;@gﬁﬂogﬁl ntg%egu@a

r epr oducti on® by anyo software eng as it
appears in the Patent and Tradenpr ' Patent file aor records, but

ot her i e 10N épaﬁqatwaﬁwggﬁ{m i ﬁ%@&é&ﬂ(wﬂ@ BCRIRO§HED.| NVENTI ON
[ 3] Enbodi nents of the invention generally relate to network connectivity

in a many2008 maiyg appliicaton seri@munbmertlii285, 88t endés inicordoaatiey, heagindypect of
an 1 SUBSTI TUTE SHEET ( RULE 26)

reference in its entirety; 2) U.S. Provisional Application titled “PRIVATE

NETWORK CONNECTIVITY PLATFORM " filed on September 4, 2009 having

application serial number 61/239,997 and is incorporated herein by reference in
its entirety; and 3) U.S. Provisional Application titled “ETHERNET EXCHANGE”
filed on April 12, 2010 having application serial number 61/323,066 and is

incorporated herein by reference in its entirety.

NOTICE OF COPYRIGHT

[002] A portion of the disclosure of this patent document contains material
that is subject to copyright protection. The copyright owner has no objection to
the facsimile reproduction by anyone of the software engine and its modules, as
it appears in the Patent and Trademark Office Patent file or records, but

otherwise reserves all copyright rights whatsoever.

FIELD OF THE INVENTION

[003] Embodiments of the invention generally relate to network connectivity

in a many-to-many connection environment. More particularly, an aspect of an

1
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enbodi nrent of the invention relates to an online web portal used by private
network service providers. BACKGROUND OF THE | NVENTI ON [004] One of the
chal | engesothato2zomny network carriers face is how to nalkeTiusedn/smrei ces
available to their custonmers at conpetitive costs. The custoners may be

| ocated anywhere, and it can be cost prohibitive for each carrier to

instal | tdmbodiment ehthetioventdnwielategta an erling web beakusadsihyopivae Many
carriers already have existing high speed networks (e.g., fiber) in many

met r opol iﬁé’lﬂ/oﬁ{geﬁiceﬁoﬁb'&]@’ it is possible for one carrier to connect to
an existing network another carrier. This type of connection is referred
to as Direct Network to Network Interconnection (D-NNI). Typically, the

D-NNI approach is very conplex and tine consuming. It takes a lot of tine

for the tBACKGROUND OF THEINVENTION agreenent and for their engineering
teans to TOME Up With a solution. The process is repeated whenever a

connection with another carrier is required, making it very inefficient and
costly. -[PO4BUBSINTUTEeSMBEHINgERUbEL ABNY network carriers face is how to make

their services available to their customers at competitive costs. The customers
may be located anywhere, and it can be cost prohibitive for each carrier to install
their own end-to-end wiring to service these customers. Many carriers already
have existing high speed networks (e.g., fiber) in many metropelitan areas. As
such, it is possible for one carrier to connect 1o an existing network of another
carrier. This type of connection is referred to as Direct Network to Network
interconnection {D-NNI}. Typically, the D-NNI approach is very complex and
time consuming. It takes a lot of time for the two carriers to negotiate an
agreement and for their engineering teams to come up with a solution. The
process is repeated whenever a connection with another carrier is required,

making it very inefficient and costly.

0.

SUBSTITUTE SHEET (RULE 26)



SUMVARY OF THE | NVENTI ON [ 005] For some enbodi ments, a web portal is
configured to enable participating carriers to assign roles to
representwoizoamand to grant rights and perm ssions to Phe/use@oosmsng ati ves
based on their roles. Navigation of the web portal and subsequent web pages
is personalized to the assigned role and/or access privileges assigned to
the representative. Options and web pages that a representative having a
rol e not SUNWARYOF THE/INVENTKONOt presented to that representative by the
web portal. The web portal 1s integrated with a switch fabric configured to
enabl e private Ethernet networks of the carriers to be interconnected via
virtual di0P8Li t S&s0aK exRedimgnts rewshiposa! isaenfigureie epgbleportal is
configured to provide one or nore representatives of the carriers to order

the virt usdrticipating taries tbeas@@tna{roldsﬁbedp@sdnta@v@@ah@w%mmlri hurceshoot
issues related to the virtual circuits. -3- SUBSTI TUTE SHEET (RULE 26)

BRI EF_DESCR BT ON (P THEx BEANLNGR h20R) 31l ARGl §12ng W ment s of

the inve

portal and subsequent web pages is personalized to the assigned role and/or
access privileges assigned to the representative. Options and web pages that a
representative having a role not authorized to view are not presented to that
representative by the web portal. The web portal is integrated with a switch
fabric configured to enable private Ethernet networks of the carriers to be
interconnected via virtual circuits established by the switch fabric. The web
portal is configured to provide one or more representatives of the carriers to
order the virtual circuits to be established and to monitor and troubleshoot issues

related to the virtual circuits.

-3-
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Figure 1A is a block diagramthat illustrates a high-level view of a data
center equipped with an Et hernet exchanger, in accordance with sone exanple
enbodi nenye;20and9042 Figure 1B is a bl ock di agram t hatrcCiridsasinatses an
exanpl e of an Ethernet exchanger, in accordance with sone enbodi nents; and
Figure 1C is a block diagramthat illustrates exanples of various

I nterconnectivity options available to the carriers, in accordance with
somre EmMboBRIBMDESCRIPTION OF FIHEDRAWINGS di agramthat illustrates one
exanpl e of the options available to the carriers in a web portal, in
accordance wi th sone enbodi nents; and igure 3A is a bl ock diagram
that il U90Bht eslhendrexéngs r@ferftoarmmdr@enwﬁbemvaﬁgmratn Whichi n accor dance
wi th sonme enbodi nents; and Figure 3B is a block diagramthat

il lustrates anot her exarrpl e of Ethernet frame translation with nmultiple

connect i ons, ﬂﬁ?é?‘PACﬂ@QQﬁOON dlégr%@rnﬁra‘?m@ﬁalfé%rﬁ ﬁlghﬂé\ibl view of &gare 3Cis a
bl ock di agramt Il1lustrates translation of quality of service variable,

N accor danee 9 fifh&PRn SARIALFBLERéHAEr, il accordance with some example

embodiments; and

Figure 1B is a block diagram that illustrates an example of an Ethernet

exchanger, in accordance with some embodiments; and

Figure 1C is a block diagram that illustrates examples of various
interconnectivity options available to the carriers, in accordance with some

Embodiments; and

Figure 2 is a diagram that illustrates one example of the options available

to the carriers in a web portal, in accordance with some embodiments; and

Figure 3A is a block diagram that illustrates an example of Ethernet frame

translation, in accordance with some embodiments; and

Figure 3B is a block diagram that illustrates another example of Ethernet
frame translation with multiple connections, in accordance with some

embodiments; and

Figure 3C is a block diagram that illustrates translation of quality of

service variable, in accordance with some embodiments; and

-4-
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SUBSTI TUTE SHEET (RULE 26) Figure 4 illustrates an exanple of frane
size adaptation as configured in an Ethernet exchanger, in accordance with
sonme enboaprentEe4and Figure 5 is a bl ock di agram rhatuseéioosisrat es an
exanpl e of nonitoring and troubling shooting tools that nay be available to
the carriers, in accordance with sone enbodi nents; and Figure 6 is a

bl ock di agramRigate #lillustrbicataseampleaiflaenabize ataptatibpladaonfigoreddaor dance
wi th sonme enbodi nents; and Figure 7A is an exanple flow di agramt hat

illustrat o pr.oyi di Ik, L Vi erviyces to the
carrier s,ﬁfﬁﬁ]ae(?@%reg@ﬁ%@é% [%é{ds‘%@g‘edﬁb%é@f %@ﬁ??ﬁ%onéﬁ%n&’ 51i‘i'eljgure 7B is an
exanple flow diagramthat illustrates a process of reusing existing

carrier's information to establish nmultiple virtual circuits, in accordance
with some enbddgHERD4S adinek diagram thai Busicates a@rﬁ@ﬁm@pémqmwm agdam t hat
illustrates a process of facilitating partnership anong the carriers, in

accor dancieoutling sheorngitoringe nfay: beemvhilable toffh@dagieds,iih ladedrdanes with exanpl e
di agram of a representation of a machine in the exanple formof a conputer

system t h@émg@?ﬁb%‘airHérﬁg; arjuﬂ] accordance with sonme exanpl e enbodi nents; and
Figure 6 is a block diagram that illustrates an example of a marketplace,

in accordance with some embodiments; and

Figure 7A is an example flow diagram that illustrates a process of
providing interconnectivity services to the carriers, in accordance with some

embodiments; and

Figure 7B is an example flow diagram that illustrates a process of reusing
existing carrier's information to establish multiple virtual circuits, in accordance

with some embodiments; and

Figure 7C is an example flow diagram that illustrates a process of
facilitating partnership among the carriers, in accordance with some

embodiments; and

Figure 8 illustrates an example diagram of a representation of a machine
in the example form of a computer system that may be used, in accordance with

some example embodiments; and

-5-
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-5- SUBSTI TUTE SHEET ( RULE 26) Figure 9 illustrates an overall

exanpl e diagram of a representation of a marketplace that includes a web
portal amsioanii@mzb@enal Networ k-t o-Network I nterface (E-Rdrjus2emw/oasecor dance
wi th sonme exanpl e enbodi nents; and Figure 10 illustrates an exanple
screen of a web portal, in accordance with sone exanpl e enbodi nents; and

Figure 11 is aFigaredilustrbtesvartiowgrnihexample dihgrast bba espresertatiessf @f enabl i ng
a carrier to utilize services offered by the nmarketplace, in accordance

roai 11 catTORCRGE 117 AeRANpL APl A ot HBal ST BENAE G Rave beer

shown by way of exanple in the drawings and will herein be described in
det ai | .~ TIREEMasedRtNN, Brasereanse yHesaNe sgamplenpmbadimanis;taddl to t he
particular forns disclosed, but on the contrary, the intention is to cover
all nodifications, equivalents, and alternatives falling within the spirit
and scope of tRigurenv@illustrates-éir example screen of a web portal, in accordance

with some example embodiments; and

Figure 11 is an example flow diagram that illustrates a process of
enabling a carrier to utilize services offered by the marketplace, in accordance

with some embodiments.

[007]  While the invention is subject to various modifications and alternative
forms, specific embodiments thereof have been shown by way of example in the
drawings and will herein be described in detail. The invention should be
understood to not be limited to the particular forms disclosed, but on the
contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention.

-6-
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SUBSTI TUTE SHEET (RULE 26) DETAILED DI SCUSSION [8] According to sone
enbodi nents, a web-enabl ed user experience for commerce and col | aborati on
for net wowb=oofo2b® or nore carriers connected, via thePCTas2o1pou1838 to a
switch fabric for a private network exchange is disclosed. A web-enabl ed
user interface is provided to enable a plurality of carriers to interact,
buy, and sell network services to one another via the Wrld Wde Wb. The
web- enabl BETAHED DISCUSBION™Y be configured to enable sone carriers to
showcase thelr network services to other carriers. The network services may
include lit building information. Request for quote (RFQ nay be generated.
Bi ds may [988kubrGooEding BasemeanefimRRtSs aaveP-Bnalded User o¥parsneedirri ers may
beconme partners. Based on an indication that a partnership is fornmed

bet ween tggmimparden@id cglabardtioarfsr nb@seks ontwa dranoestarriesedonddctodonaat | east
one of the two partnering carriers, and based on user profiles of the two

partneri j L o (N I t her net
et vor ks PO TS p S Tan o Hrivel Rk bRctERobHs SRRRSEH. & Tt T on,
nunerous specifjic detajls are set forth, such as exanpl es of specific data
signal s, Webrenaklsapisae mterfaceds meeyidemto enarieAtPlerlify of\earers 40 mterast,
connected to the switch fabric, etc., in order to provide a thorough

under st ansliypandfsetl network senticasmoerrtd amothért visvtthd Wosldaide Web. Tiesvever, to
one of ordinary skill in the art that the present invention nay be
practice j, t | £ 3 I | wel | known
comonen%%%&%@%ﬁé@?ﬁé@ﬁo@bgggﬁé@gé@‘reldt;[gc?%ﬁ%rdseqrgiéFalgﬁe? §Foat her in a

bl ock diagramin order -7- SUBSTI TUTE SHEET (I?HLE 26) to avoid
unnecessatoWFagedbgir Nk 8CHYIGESdRA OtheN\FaRis e n.The e WerK SEHUERS MAYnuner i ¢
references such as first private carrier, may be nade. However, the

speci fi ¢ indodeilitbuiklirg mforenatioaulRequest foe quotee(RiT@)t mdy &8 generdtedal
sequential order but rather interpreted that the first private carrier is

di ff er entgiHBaR A0S 8GOM RN RS FRie F?F(gsglﬁklfbiqi WO%P%réic%trﬁB?Eﬁdc}fn set

forth are nerel’y exenplary. e specifi etall's may be varied and

b o S B S8 S T R ot

directly to the conmponent or indirectly to the conponent through another
conponenttwo partnering carriers, based on a request received from at least one of the two

partnering carriers, and based on user profiles of the two partnering carriers, a
virtual circuit is established to connect Ethernet networks of the two partnering

carriers.

[009] In the following description, numerous specific details are set forth,
such as examples of specific data signals, named components, connections,
amount of private carriers connected to the switch fabric, etc., in order to provide
a thorough understanding of the present invention. It will be apparent, however,
to one of ordinary skill in the art that the present invention may be practiced
without these specific details. In other instances, well known components or

methods have not been described in detail but rather in a block diagram in order

-7-
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Overview [0010] A standard web-enabl ed user interface is provided to enable
many different carriers to interact with one another, to view existing

net wor k swowntige@d t heir peers, to form partnershi ps amdTius2@xparsdst hei r
services to end users using External network-to-network interconnection
(E-NNI'). The web-enabl ed user interface allows the carriers to deliver the

servi ces toavoleiunnesedsarig obstuaiigethe nasamirvention - €lfthet spaadific nuheric
web- enabl ed user interface is referred to herein as a web portal because it

may be a P@'F‘é?éh&é‘ﬁ %J@wtaé)ﬁ st@%f@{&érr%?%b terrﬁ&d% hﬂo&@%l‘ "?ﬁés@ﬁ& c;‘d' ng, for

exanpl e, Bu re erns may be

used |nterchange bl ] For sone enbodl nt s pri vat et wor k
exchange TWNaNGqiq @re\éP@[SB %b@d'ﬂtef%@ﬁdcas &?E%alo%?&usntl%%r eEfWer net

exchangers for two or nore Ethernet carriers, integrated with the web
portal . Théhdetmerpreteddkahthrdiest private syrsieein difierent BranSUBSONOUraRHEET ( RULE
26) is designed to address grow ng demand for Ethernet services by enabling

carriers ddyi Ptpﬁﬁom@%eﬁ%étall Mﬂﬁhta'i’@ﬁerélﬁr @gﬁar%t ﬂ*le’i%'égémﬁ@he

Et her net exc anger art an overa sSw tch
fabric h. incl ude .one or to s rt single
oot | STy o8 Ve i agrsTh be coaraamlec to b Within tné Soint BRE" ' S M9

scope of the present invention. The term “coupled” is defined as meaning
connected either directly to the component or indirectly to the component

through another component.

Qverview

[0010] A standard web-enabled user interface is provided to enable many
different carriers to interact with one another, to view existing network services of
their peers, to form partnerships and to expand their services to end users using
External network-to-network interconnection (E-NNI). The web-enabled user
interface allows the carriers to deliver the services to their end users faster and
more cost-effectively. The web-enabled user interface is referred to herein as a
web portal because it may be a website that offers many services to the carriers
including, for example, buy, sell, order, emails, register, etc. However, the terms

may be used interchangeably.

[0011] For some embodiments, a private network exchange is a multiple port
switch fabric, with one or more Ethernet exchangers for two or more Ethernet

carriers, integrated with the web portal. The Ethernet exchanger is a system that

-8-

SUBSTITUTE SHEET (RULE 26)



[ 0012] The Ethernet exchanger is configured to be used by the carriers as a
common point for External network-to-network interconnection (E-NNI). One

i mpl enentwioi2on/mposbhe E- NNl may be an Equini x Carrier EPrh@rusediomxmshangeTM
provi ded by Equinix, Inc. headquartered in Foster Cty, California. The

Et her net exchanger streamines and sinplifies the process of partnering the
carriers jsnlesighedns pddess gromingedenaid forftiesrneP@rviesaivplemablimg | cation of an
Et her net exchanger is a co-location and interconnecting data center where
many Car 1 figisb ifaRbnABYCad Rl ExRhAIFAF Corns I RAIN S HENANBRfe} | Ci Pat i ng
carriers to havé a w de range of "I nterconnectl y options Tn the sane

facility. The Ethernet exchanger inc|ude orts for t or re carriers to
connect  tRENANGRTWAY PERar ‘%g?s” OVﬁ{ﬁEPE}‘ﬁe\%ﬁe@hﬁm@é?Wit@&Hc BY§Yi ons to

create many-to-many interconnections with only one-time hook up to the
swi t ch f ahclude oosertmoere Etheatst ercledngars icssupport sicglewonnectiomstazensiiv t ch
fabric, and one-tinme providing description of its network characteristics

using a \Sﬁre@%&i%t (%?ﬁ%ffiﬁsed with the switch fabric. The custoner account

may i ncl the user pro e information. The Ethernet exchanger enables
t he usage of already entered or known information thus sinplifying the

i ntercon t LNg ocess by avoiding the needs to repeatedly requiring the
carri or o I01RHY o e ERBIEtESFRAIIS S FOMIGLE [P BOHAGRDY ghe CAiGETSRRBTI TUTE
SHEET (RULE 26) WD 2011/ 029042PCT/ US2010/ 047878 [0013] Figure 1A is a bl ock
di agr am tdumohlpesttifart Estemahngtwirevenetwawimttrandactorc &niNéH). eQonépped with
an Et hernet exchanger, in accordance with sone exanpl e enbodi nents.

Et her net iW@ﬂ@ﬁo%@wmeﬁa@be%}; infQeuHAEL Ewe%aéetrﬁx%haﬁgéﬁ“ﬂw al | ow

carriers terconnect their networks so referred to as Carrier

15 notPIOVEGR PV GRS, 18 Mok SRR RPye DAL (OFB i BB i vi Ly

service after the carriers becone partners. The Ethernet exchanger 100 nmay
be depl oy@ahangérosteganuineswanelr smphiigs iharproesss ofl pastaeying dveecarmiers inequi pnent s
such as, for exanple, data center 101. Each carrier may only need to have

The coreREARRA m ke oo chensarpld oallaeel dnenee) , ocn o
exchanger is a co-location and interconnecting data center where many carriers
already have their presence. This allows the participating carriers to have a wide
range of interconnectivity options in the same facility. The Ethernet exchanger
includes ports for two or more carriers to connect their network wirings. This
enables a carrier to have options to create many-to-many interconnections with
only one-time hook up to the switch fabric, one-time creation of a customer
account with the switch fabric, and one-time providing description of its network
characteristics using a web portal associated with the switch fabric. The
customer account may include the user profile information. The Ethernet
exchanger enables the usage of already entered or known information thus

simplifying the interconnecting process by avoiding the needs to repeatedly

requiring the carriers to enter their information for every connection.

-9-
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[ 0014] By bei ng connected to the Ethernet exchanger 100, a carrier can
purchase services and reach out to many end users in many different

geogr aphiweal2oareasi2wi t hout i ncurring the sane expenses trgpiusadiop4mssoci at ed
with having nultiple D NNIs. For exanple, the carrier A can expand its
services using the carrier Ds Ethernet network. By connecting to the

Et her net [@Q¢BRpNgeRighf)] Ads g digokediagrayh that dlokeates agiegleatet vietdofta onal
revenue by offering to sell its network services to the other carriers. For

etwor k. (4 EAENSY eBrpeB A Bl SRRBRGCISI drcRalR BT RERE S vt "ana

is integrated with a switch fabric of the Ethernet exchanger 100 and is
confi gur cRKample gnmnesinenls. &iheinest @W%\Q@Eé@@ PEIViIgeR %f‘@@?ﬁﬁ'é@ﬂnﬁ@t'\ﬁﬁyi vat e
Et hernet networks of two or nobre carriers. The interconnection is

est abl i shsidtforinatoaltowocanmierstovinterearinect thein netweddsablsosbitredlif-asSUBSTI TUTE
SHEET (RULE 26) between two or nore ports of the switch fabric. The web

portal | S £ EQUFRA (ERERPAEENRY, ARASEIBRML LRBRL AT 0bT Aebirgnser

application on a cli Solrcert i romparticipating
carriers. The information is extracted fromthe weh pages and tenpl ates and
stored i rPRGUaSdldeNat Bigsed{tBRYy 6agroRRee PNl Praydes 1319[ 'ngrﬁ%l?riqqt}}/'%t i ng
carriers to 1) publish network services and capabilities offered, 2) search
for net wogdtvisemitec e candersdebirid pardersf Taedtthbyneeextharger 1 @0 ma)bsubmi t
requests for quotes (RFQ) and responses to the RFQs, 4) initiate a

provi si 0@%%%&% ihfi6catiohk Ld\ﬂ{er@inﬁaqowbcfa?'rsi(ﬁgga;ﬁ%tﬁﬁg%ﬁ% thelf éci@bﬁeﬁté"ﬁfc’ﬁet

net wor ks, noni tor and tr e vi rt ual ircults as well as

their own private Ethernet networ from.the web-enabl ed user interface.
aé? for exampl?e, ata center 1\69. lT:Sach carrier may only need to%ave one

connection to the Ethernet exchanger. In the current example, each of the

carriers A-F has one connection to the Ethernet exchanger 100.

[0014] By being connected to the Ethernet exchanger 100, a carrier can
purchase services and reach out to many end users in many different
geographical areas without incurring the same expenses typically associated
with having multiple D-NNIs. For example, the carrier A can expand its services
using the carrier D's Ethernet network. By connecting to the Ethernet exchanger
100, a carrier may be able to generate additional revenue by offering to sell its
network services to the other carriers. For example, the carrier D can offer the

opportunity to use the carrier D’s network to the other carriers.

[0015] A web portal resident on a server and is integrated with a switch fabric
of the Ethernet exchanger 100 and is configured to automate an end-to-end
process of interconnecting private Ethernet networks of two or more carriers.

The interconnection is established via one or more virtual circuits established

-10-
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[0016] Figure 1B is a block diagramthat illustrates an exanple of an

Et hernet exchanger, in accordance with sone enbodi nents. The Ethernet
exchangerw0@01wmayo42ncl ude G gabit Ethernet (G g-E) port ecan$2di0Cit37E ports
such as, for exanple, ports 108, 113, 118 and 123. In one exanple, the

Et her net exchanger 100 rmay be inplenented using routers and switches such

as a 12- shaitvedh tad et mare potts o4 Hfe BERHLZbaod Theavely pontdles Abefajued taicent 7750
Service Routers (SR) of Alcatel-Lucent headquartered in Paris, France. Each

Of Lhe PYbSdlIPEELEAF it RS 18 PITIsERAOGRANSH bh ol ikl e net

exchange 0 virtual Ccircuits SO referred to
| ogi cal connections). [0017] The FEt hernet changer 100 may be configured to
i ncl ude aSC&'S'r‘ifrif@W%ﬁq rﬁrﬂ?tlﬁﬁl%oaitt'i‘@,caéﬂ%rﬁo i 'B&?W&“%dﬁﬁ@é@@ ﬁ%‘d a

nonitoring nodul e 104. These nodul es may be inpl enented using software
scri pt ed thewsesgesSURSEMAES AHEESToeBUL Bn28sobiatatihdatabisincordadicany
conbi nati on of both. The provisioning nodule 103 nay provision virtual

circuits. Ié{b‘?em b : i idd<3 her net
services eanrmng theérggpgﬁrﬁeq)?@g%ﬂfgp%@?ﬁg%?%E@éi%ngerégl@(?ﬁrrtrlgs of fer
applicati rogramm ng interfaces (AP tq.exch e, {nformation with
oFber *apptai S R o aehvark,Seioasme Canrbiitin GUrechpY GEeHCHYet he
participating carriers. In the follow ng discussions, the phrases
"parti ci pAtdubmiteouesis$br Guptat (RFEY) and réspossesto theaFQey 4) initiafeea t o t he
carriers who have agreenents wth a provider of the Ethernet exchange
servi ces §eiioRthg dithe SAFAEPLRcUiBDEWMEEN théiCprivate Etheret networks, and 5)
monitor and troubleshoot the virtual circuits as well as their own private Ethernet

networks from the web-enabled user interface.

[0016]  Figure 1B is a block diagram that illustrates an example of an
Ethernet exchanger, in accordance with some embodiments. The Ethernet
exchanger 100 may include Gigabit Ethernet (Gig-E) ports and 10Gig-E ports
such as, for example, ports 108, 113, 118 and 123. In one example, the
Ethernet exchanger 100 may be implemented using routers and switches such
as a 12-slot Alcatel-Lucent 7450 ESS-12 and one or more Alcatel-Lucent 7750
Service Routers (SR) of Alcatel-Lucent headquartered in Paris, France. Each of
the ports (also referred to as a physical connection) of the Ethernet exchanger
100 may support thousands of virtual circuits (also referred to logical

connections).

[0017]  The Ethernet exchanger 100 may be configured to include a
configuration module 102, a provisioning module 103, and a monitoring module

104. These modules may be implemented using software scripted routines,
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[ 0019] The Et hernet exchanger 100 may al so be configured to include a

noni t or nodul e 104 which may be i npl enmented using software scripted

routi nes,wbandvesa@2| ogi c and any conbi nati on of both. TireTrusaémoun7snodul e
104 may nonitor the status of the virtual circuits and provi de status
information to the carriers. As nentioned above, the conmunication with the

carriers hagwhee gt dritkametombinttibn oBSboth. eEXanploesiaringeiodoleki 0Bumage nent
software used by the nonitoring nodule 102 may include operation support

sySte“\ﬂé@%oﬁ'\ﬁrt&él@Rbﬁ“té‘eTH\é’FSnf@fﬂgﬁﬁTﬁ'&Hul%rﬁ?ﬁ nkurﬁa%\'ﬁfﬁé trafigtgnd SNVP

are net managemnment prot oco manage co ni'cati ons networ ks.
The nonit nodul e, 104 configured to use APIs to exchange
inforrrati'gmemectﬁeﬁ/é%ﬁﬁmo%%ﬂlﬁg%ﬁfﬂﬁﬁs software used by the carriers.

[ 0020] The Ethernet exchanger 100 may support multiple E-NNIs. Each of the
E-NNIs is coupled to a port. For exanple, each of the ports 108, 113, 118
-12- SUBJUDT8ITE SHieEHtheRidtEEx2kangend 0028ay sffeoappliedtiorm perdmafing he E- NNI
106, E-NNI 111, E-NNI 116, and E-NNI 121, respectively. In the exanple

|1 ustrat; férF geg NPF?tc%@xchdhgeEﬁi%ﬁh H‘b‘tr?éer%tp‘bigﬁtﬁfr{?'ﬁ%hgsaﬂﬂ carrier C

are mappe ans 0SS Vi r CI r cui hi's P ows Et her net
traffic to f lﬁ en n r@lRS and networ k. 110. h}%feﬁn t he Et hernet
servi ces YRNRIFrNEWED BRI é’é?g e PFiciRAling SQITigra. n O4PWHYacr oss
virtual circuit 155. This allows Ethernet franmes to be exchanged between
net wor k 1discissnsetheophiraddD: pdridd@dtibhearieise faqutifiec camiegeror 10@riess”conf i gur ed
to support point-to-point

refer to the carriers who have agreements with a provider of the Ethernet

exchange services such as, for example, Equinix, Inc.

[0019]  The Ethernet exchanger 100 may also be configured to include a
monitor module 104 which may be implemented using software scripted routines,
hardware logic and any combination of both. The monitor module 104 may
monitor the status of the virtual circuits and provide status information to the
carriers. As mentioned above, the communication with the carriers may be via
the web portal. Some examples of network management software used by the
monitoring module 102 may include operation support systems (OSS) and
simple network management protocol (SNMP). OSS and SNMP are network
management protocols used to manage communications networks. The monitor
module 104 may be configured to use APIs to exchange information with

network management software used by the carriers.

[0020]  The Ethernet exchanger 100 may support multiple E-NNIs. Each of

the E-NNIs is coupled to a port. For example, each of the ports 108, 113, 118

-12-

SUBSTITUTE SHEET (RULE 26)



connections as well as nultipoint connections. In a point-to-point
connection, the Ethernet exchanger 100 establishes a virtual circuit that
connect s wetzwawrdeso4dbrom two carriers. In a multipoint comoeatszan/o41she

Et her net exchanger 100 establishes virtual circuits that connect networks
frommany carriers. For exanple, the virtual circuit 150 is part of a

poi nt - t o-grd 123 socvupidd tereachhsf thie EENAI 106 r EANNISI 115E-NR6016 146% BNNIL70 are
parts of nultipoint connections. The Ethernet exchanger 100 nay nap and

connect ed 1y (THE Y PTu T8 PETE TsBaBa Tt TR R R IRARENAS: o ¢ ha

|IIustrates exarcgl es of various interconnectivity options available to the

carri er s, OfiGRriRI b ABA GaEiak( AreshaRPeGhBBd lianslated W@S%X@Hﬁ @rqui ek rates two
Et hernet switch fabrics 190 and 195. The Ethernet switch fabric 190 nay be

| ocat ed iThigadows Etlegraki traific &0 BaweitWeert hetwdrke¢0behdswitwortk fidori c 195 may
be |l ocated in another netropolitan area. Both are conmunicatively coupl ed

via, for : oAl : | ] itch fabric 190
i ncl udes @K@Q@b%hﬁ?}tﬁgg‘%gggﬁ%%%@ﬁ ;%%%e?% %’Z‘gcgﬁ'&? &%@%@%ﬁ%ﬁ%\%ﬁm SHEET (RULE
26) 193. An? | e of agunda g ectlons bs illustrated with the
carrier A3HALR a@Eﬂﬁéﬁé’éﬁtLﬂ GECYIb TR isradlows: FHapmet framesdader s 191, 192 and
193. Simlarly, the carrier has redundant connections to the Ethernet
exchangerexch@fgeah betldsn metwerahtd endhetworglidOconnection is illustrated with
the carrier B and the carrier D, having a connection to the Ethernet
exchanger 192 and 194 respectively. [0023] Figure 1C also illustrates one

advant ag€o@b1p Caffd Efhekidt®cBihger 100 is configured to support point-to-point
connections as well as multipoint connections. In a point-to-point connection,
the Ethernet exchanger 100 establishes a virtual circuit that connects networks
from two carriers. In a multipoint connection, the Ethernet exchanger 100
establishes virtual circuits that connect networks from many carriers. For
example, the virtual circuit 150 is part of a point-to-point connection. The virtual
circuits 155, 160, 165 and 170 are parts of multipoint connections. The Ethernet
exchanger 100 may map and translate Ethernet services between and among

the many Ethernet networks connected by the virtual circuits.

[0022] Figure 1C is a block diagram that illustrates examples of various
interconnectivity options available to the carriers, in accordance with some
embodiments. The example illustrates two Ethernet switch fabrics 190 and 195.
The Ethernet switch fabric 190 may be located in one metropolitan area while
the Ethernet switch fabric 195 may be located in another metropolitan area.
Both are communicatively coupled via, for example, high-speed connection 198.

The Ethernet switch fabric 190 includes three Ethernet exchangers 191, 192 and
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Et her net exchanger to expand its services in distant geographical areas.
The Ethernet switch fabric 190 may be | ocated in a netropolitan area of one
cont i nentwQeosguo29Mert h America). The Ethernet switch falpcrasi@b/onmsys be

| ocated in a netropolitan area of another continent (e.g., Europe). By
participating in the Ethernet switch fabric platform the carrier A may be

abl e to ofdZrAfkehempks ofsetdundas doanetticstis flestialegenith thecsdrger A having
continent where the carrier D has its presence. Wb Portal [0024] For sone

exanpl e eég?ﬂ%blh‘é;ﬁ% l}?})éalftjﬂﬁ'eé"ﬁﬁeﬁ’@é&;%gpg@@{%req 950 QHBQ%BF %irﬁﬁfl&rﬁ}f The &

guestionnalre form o 0 solicit Information’fromthe
carriers. The tenpl ates are web-base d may be presented as _a b page or
part of LaBY fpfasgn%du A ConpPatins Sahe ElierBal er@inoRR ARG 93N AN | oo
that solicited information into fields of the database. The web portal

cooper at esxamlé of Beglehymineatiors i itlusirdted mith thé cahier Bt dred thet caeehianger 100 to
provide the carriers a standardi zed i nterconnecting process. The web portal

my be a pebsi - Tég?élﬁ nn ; many services
to the carri eq?étclﬁﬂﬁ%bggnnté‘lh? g?%zﬁgtrrp e?%ﬁﬁgéw;gg%%sﬁ&lgﬂ& | s, register,
manage accounts, etc. [0025]Figure 2 is a diagramthat illustrates one

I ' . : .
exanp’ € O[fOOEQ]e O%bﬁr”esm also illustrates one advantage of a carrier using an

Ethernet exchanger to expand its services in distant geographical areas. The
Ethernet switch fabric 190 may be located in a metropolitan area of one
continent (e.g., North America). The Ethernet switch fabric 195 may be located
in a metropolitan area of another continent (e.g., Europe). By participating in the
Ethernet switch fabric platform, the carrier A may be able to offer Ethernet
services to clients/end users located in the continent where the carrier D has its

presence.

Web Portal

[0024] For some example embodiments, the web portal may be configured to
present a questionnaire in the form of templates to solicit information from the
carriers. The templates are web-based and may be presented as a web page or
part of a web page. The templates solicit carrier information and direct that
solicited information into fields of the database. The web portal cooperates with
the physical switch fabric of the Ethernet exchanger 100 to provide the carriers a

standardized interconnecting process. The web portal may be a web site that
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available to the carriers in a web portal, in accordance with sone

enbodi nents. In this exanple, web portal 200 may be comruni catively coupl ed
to | nter w0 2nato2erdk 280. The web portal 200 may be asso@Catusdomiosts7a
conput er systemthat nmay be coupled to a server system 285 and a dat abase
system 290. The server system 285 and t he dat abase system 290 are coupl ed

to the | ndfaraetard8éerands tayhelmrdarginaieding nfoo exarepley sugnsellpordeney may be
separate systens. The dat abase system 290 and the database system 190

(illust raérﬁg”g rpeéﬁ%\%gfrﬁ%éaﬁ %%%?qnp; e or separate systens. The web portal

200 may run as a cation on the server system 285. The

dat abase system 290 may be configured to store infornmation used by the web
portal 20Q or infgrmation collected by the web portal 200. [0026] The
carriers [98¢9lise FigWR 2 & a Siagramdhald! dsiadas ope X3R! g9 thaIorHens t o

communi cate with one another and to interact wth the underlying Ethernet

sw t ch f advailableuc thesarriees inex awveblpdrtas wh tictortiabee with 20m@ eémbsdimanesl i n
Figure 1C). For exanple, the carriers A-D may use client conputer systens

The weo RorTSIC a0 5k R0 Ry bETeFRuRBaR Ry CRRA T inel &, =

regi ster and hecone_a participant. For exanple, a carrier (or carrier
r epr esent RIWPES 2§k efNe @@@.Borﬁgogé@)ﬂ@ﬁ aesPCsRied tathr 2 6PBPEIET 8Meteb provi de
i nformation about its networks and -15- SUBSTI TUTE SHEET (RULE 26)
ser vi ces.thihmagdercoiplethly asewet sygem\dddeanche datdbaiseslysiem 2060 dheeri es of
one or nore tenplates. [0027]Information provided with the tenplates may be
used for &(M GRtem 285 and the database system 290 are coupled to the Internet 280

and may be combined into one system, or they may be separate systems. The

database system 290 and the database system 190 (illustrated in Figure 1B)

may be one or separate systems. The web portal 200 may run as a web-based

application on the server system 285. The database system 290 may be

configured to store information used by the web portal 200 or information

collected by the web portal 200.

[0026] The carriers may use computer systems to access the web portal 200
to communicate with one another and to interact with the underlying Ethernet
switch fabric such as, for example, switch fabric 190 (illustrated in Figure 1C).
For example, the carriers A-D may use client computer systems 281-284
respectively to connect to the web portal 200 via the Internet 280. The web
portal 200 may include a register option to allow a carrier to register and become
a participant. For example, a carrier (or carrier representative, user, etc.) may

use button 265 to register and to provide information about its networks and

-15-

SUBSTITUTE SHEET (RULE 26)



mappi ng and provisioning as well as any specific extensible markup | anguage
(XM.) APl translations for web services consunption. XM. APls are APIs that
are codedwogpnign2Xik. The web portal includes codes that parTassawioptsesl t o
automate interaction with the underlying switch fabric, service mapping
and/ or any | ogical translation based on XML APl and web interface. Each
tenpl at e s\wyicbse Phesanteeindynddetogbviderthalinf@fatas via weszriea@d one or pop- up
wi ndow. The information solicited fromthe carriers may include information
about thei such as, for exanple: Footprint and Lit building |ist
Servi ce ﬁ@??gﬁgﬁgéégBuilding connection bandwi dth Ethernet service type
and topol ogy Supporting Maxi mum Transm ssion Unit (MIU) size Supporting

VLAN frane t¥ e wth tag protocol identifier (TPID Ne}work_ r ot ocol
i nf or mat i 982 ]IO Information provided with the templates may bée used for service

mapping and provisioning as well as any specific extensible markup language
(XML) API translations for web services consumption. XML APIs are APIs that
are coded using XML. The web portal includes codes that are scripted to
automate interaction with the underlying switch fabric, service mapping and/or
any logical translation based on XML API and web interface. Each template may
be presented by the web portal 200 as a web page or a pop-up window. The
information solicited from the carriers may include information about their

networks such as, for example:

. Footprint and Lit building list

. Service metro area

. Building connection bandwidth

| Ethernet service type and topology

J Supporting Maximum Transmission Unit (MTU) size

J Supporting VLAN frame type with tag protocol identifier (TPID)

J Network protocol information
J Ethernet aparation and management {OAM) capability
J Contact and Escalation information

[0028] For some embodiments, the lit building information may be entered

directly using the web portal 200. Alternatively, the lit building information may
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Et her net operation and nmanagenent (DAM capability Contact and Escal ation
i nformati on [ 0028] For sone enbodinents, the lit building informati on nay be
ent ered dvoeeotilozogi ng t he web portal 200. Alternativel yCTtuseotbios7shaii | di ng
i nformati on may -16- SUBSTI TUTE SHEET (RULE 26) be submitted and processed
as a batch operation. This batch processing may nmake it easier for those

carriers béatbrhitted amainyrotédsedlad albatrh aperatiors eTlwiabatedy srotésdindmeay |t
building information stored in formats that are not easily extracted. For

sonme enbodi : T [ ' ; ' soci at ed
wWth t heqﬂggggor 3@@&@%@%@8] Kgn;ﬁhg?e hﬁ‘g@?h& ép@ﬁé’snlifwgg?gﬁ{)ﬁ% (ta@rray
correspodto,fiﬁl,ds,of a . , ,
ave lit building information stored in formats that are not easily extracted. For
some embodiments, the batch processing is performed using an API associated

with the web portal 200.

[0029] Many of the fields in the template may correspond to fields of a
searchable relational database such as, for example, database 290. The
templates may be standardized so that they can be used for all carriers. This is
advantageous because there is no need to have different set of questions for
different carriers as is typically used in the D-NNIs. In addition, a carrier may only
need to provide the information about its network once regardless of how many
other networks that the carrier may be interconnected with. Information
associated with a carrier may be grouped together as a carrier profile. Each
carrier profile may be unique. In addition to storing the carrier profiles, the
database 290 may also be configured to store other information that may be

used by the web portal 200.

[0030] The Ethernet exchanger 100 is configured as a transparent
aggregation translator between the private Ethernet networks of the carriers.
The templates may include a carrier qualification template to allow a carrier to
qualify, carrier profile template to allow the carrier to list user account
information, service template to allow the carrier to describe services offered as
well as network capabilities and characteristics, etc. Two or more of these

templates may be combined depending on the implementation.
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searchabl e rel ati onal database such as, for exanple, database 290. The
tenpl ates may be standardi zed so that they can be used for all carriers.
This i s awoantizagewmas because there is no need to have diptCirarseo/ogmrs of
qguestions for different carriers as is typically used in the D-NNIs. In
addition, a carrier may only need to provide the information about its
net wor k 0[0031}egérrr® web Poftamw mapoeasdnéigureet toqreserithiaé tehglatesrtvier may be
i nterconnected wth. ormation associated with a carrier may be grouped
t oget her L r kque. In
addi tion ors{? rgégﬁtﬁfe?\/égér Plﬁecraﬁ?&'l%rf:?%férﬁ nﬁ% a‘% cﬁ%I@V gu%?a;;&al so be
configured to store oéher |nformat| on t hat be used b the web portal
200. [ 003WFAISA EEHR'ALIE Takkheriger aq@@segcl@tgﬁfﬁltggrm@ang@vo& +  BASSEF ent
aggregation translator between the private Ethernet networks of the

carri ers.profile meayrichiogsserviges offeredebyetheavariien Theatorffiguedtioormodutploat e to
allow a carrier to qualify, carrier profile tenplate to allow the carrier

to list %erEtﬁ@ﬁ%ve%?HggqugF i mbéeae{féfﬁm%cg RBkAAE 2h bt ne carrier to

descri be services 0 as n Ities and

characterijistic f thes es be conbj ned
oo P BN 1 fieatapata. oThe IntrmalgRdra Ohe! Licusers i Redo0siodo
2011/ 029042PCT/ US2010/ 047878 [0031] The web portal 200 nay be configured to

present ttheoroedplcatmpicte and relesaninfarmaties émtespionse tf atskarohaguargr on a
client machine to allow the user to create a user profile for its carrier

and assoc%é{eegtegt tRSL | g%rngfthg'&ﬁllh’é%b EGO ”Wﬁ dé%th&ér rﬁ&y bCES

of fered by the carrier. e configuration e of t net exchanger
100 may be con ured t tract and,store thls i nf.0 on i
dat abase.? Sﬁﬂéaﬂ?{?\?{%ﬁlt?@ﬂe@ BHIRAS OcFi'SQ‘W@r ihequered ig 'P”é at éd to pr ovi de

conplete and relevant information in response to a search query generated
by ot her present theiaggragadecbmformatinaio pe usér thais raleganidodbegeeryxy the
associated with intelligent routines to discover the queried information

and preseRlor! ToadiAgRsethaThaLEB IR0 R ckiifryERfiehBrbyidndehevant to the

query of the user. The information may include a |ist of carrier's
Et her net buil di ngs b city. pr service | evel i nformation
mmy Al so SRt e, SRR #ioL i hesoRathT v &t i BghBect fon.
the extraction, and the storing of the information into the relational
dat abase. listhel hfalieatpates iepablerihe galiealionotha: @xtectiagprehtestanny oklkes t he
aggregat ed i nformati on searchabl e and publi shabl e.

information into the relational database. The database is configured to store,

aggregate and makes the aggregated information searchable and publishable.

[0032] The web portal 200 provides a medium that allows a carrier to
interact, showcase, and sell its services to other carriers. It allows a carrier to
specify information or services that it wants to offer to other carriers and to learn
about other carriers’ services. This enables the carriers to qualify each other as
partners and to form relationships with one another. For example, a carrier may
use the button 250 to describe services that it is willing to offer to potential
partners. Similarly, a carrier may use button 255 to specify services that it is

searching for.
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[ 0032] The web portal 200 provides a nediumthat allows a carrier to

I nteract, showcase, and sell its services to other carriers. It allows a
carrier twogpaai2bos2i nformati on or services that it want ecrajsedives7sv® ot her
carriers and to | earn about other carriers' services. This enables the
carriers to qualify each other as partners and to formrelationships with

one anot @033for Fxaopiecembodiatgnts themfounsatidna@bdutthopeX@stogirdescri be
services that it is willing to offer to potential partners. Simlarly, a

carrier o ' ' |t d rghj.ng for.
“e SUBSHAIGRE iy hRBRs iRy SRt GE ey dbisEo s T8 053] For
sone enbodi nents, the informati on about the services being searched for my
be preser&NRle, hRSIAH Braydisedhaaab pyal #08te searboyewHid BeaHY e, t he
carrier A may use the web portal 200 to search, view and identify services
of f ered bgervibes ofiereidesy the cArnenD.edavprdseniatiob of tee carier Armdy osgy these t he
button 255 to generate an RFQ and cause the RFQto be sent to the carrier

D. W t At ' i S {0 the. tal,
en 3@4@?2%5?3?@ ng"élriseYﬁegoq RP& d&rﬂtLéélf‘sre tPe'F?Fr%‘t&Bé%eﬂf‘to tﬁﬁ dAfriepgh porta

an RFQ n ayed. For sone enbodi nents, e account
i nformati or the profile.information stored jn the rel ational__database
my be- usUAen (shirAsver ol el RUSined on o the e portal. &1 R

notification is displayed. For some embodiments, the account information or the

profile information stored in the relational database may be used to populate

fields of the RFQ.

[0034] Negotiations between the carrier A and the carrier D may then take
place. For some embodiments, the carriers may negotiate among themselves,
and then use the web portal 200 to enter the details of their agreements. When
there is an agreement between the carrier A and the carrier D, the carrier A may
use the button 260 to request the underlying switch fabric and Ethernet
exchanger to provision the services. For some embodiments, each carrier may
use the web portal 200 to configure and assign representatives to different roles
(see Figure 9 for examples of roles). One representative may be assigned an
administrator role and serve as an administrator. The administrator may then
assign other representatives from the carrier to other roles such as, for example,
sales, engineering, product support, technical support, etc. (illustrated as
representatives 286, 287 and 288). Each role may be associated with a different
level of access and/or a different level of capabilities. For example, only a sale

representative may review the agreements of that carrier, and only a technical
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[ 0034] Negoti ati ons between the carrier A and the carrier D may then take
pl ace. For sone enbodi nents, the carriers may negotiate anong thensel ves,
and t hen weeotinedmeb portal 200 to enter the details of pCmaiSeoiagumsesrent s.
When there is an agreenent between the carrier A and the carrier D, the
carrier A may use the button 260 to request the underlying switch fabric
and Et hergugipoeixepresgatative nole ablertotdreesethe maworikoanagerenitbodi ment s,
each carrier may use the web portal 200 to configure and assign
represenqﬁ&hﬁﬁﬁoﬁp different roles (see Figure 9 for exanples of roles).

One representative may be assigned an administrator role and serve as an
adm ni strator. The adm nistrator may then assign other representatives from
the carrier to other roles such as, for exanple, sales, engineering,

product spRRRIdnind, M8AHISRhng TRRMldtioret c. (illustrated as representatives
286, 287 and Z88). Each role nay be associated with a different |evel of
access and/or a different |evel of capabilities. For exanple, only a sale
repr esent[@085E mehher Eihiesvettexehangasdi®ris sonfigureato parelinentergndnesiion a

techni cal -19- SUBSTI TUTE SHEET (RULE 26) support representative nmay be

abl e to aghpes tﬁ:ﬂ%gg?é EX aAR A ASIAR privatd Efirh & seriiE &Y frE Rk MBanyVappi ng
and Transl ati on [0035] The Et hernet exchanger 100 is configured t'o perform

i nt erconnect.i.on.servi.ce that agaregates and transl-ates private Ethernet
Lor vl con WS CATHER, L Blovita g 3o AL LA 2N SR o R T oy
Layer 2 Network-to-Network Interface &NNI ) and standardi zes the

net wor k- tlptaitaoad NN carthsiendaisizasdbe seiwarkdo mehwe ieronagetiethp@cess confi gur ed
to distribute and support nulti-regional Ethernet connections anbng many

private NMEAMBIHESNETEMEhANGSNE Cohfidtrbg taistriblité aRd RAppe Mutti-ré@smaler
information fromall of tThe Ethernet networks connected to the Ethernet

exchanger gha, A9 WoRABkRAs Aoy MaR prilaleKerdBHARAR a central Ethernet

switching fabric. Carrier information from all of the Ethernet networks connected

to the Ethernet exchanger is aggregated and stored in the database.

[0036] For some embodiments, the configuration module 102 (as illustrated
in Figure 1A) is configured to act as an agent to convert protocols, bandwidth
requirements, etc. between the various participating carriers. The Ethernet
exchanger 100 is also configured to use APIs to work with a multitude of
proprietary systems APIs. The configuration module 102 may include logic
and/or software routines to do the handshaking, mapping, and conversion
between the different Ethernet protocols independent of the type of Ethernet

protocol or network configuration parameters used in either Ethernet network.

Following are some examples of the operations that may be performed by the
configuration module 102:
| Service VLAN ID translation within multiple network environments
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[ 0036] For sone enbodi nents, the configuration nodule 102 (as illustrated in
Figure 1A) is configured to act as an agent to convert protocols, bandw dth
requi r emewop11aR2e042bet ween t he various partici pating carcirasgo10/hs7&Et her net
exchanger 100 is also configured to use APIs to work with a nultitude of
proprietary systens APlIs. The configuration nodule 102 may include |ogic

and/ or software Betlide"¢sANdrine traaslaade stk maltipkemstivotk eNdnester si on
bet ween the different Ethernet protocols independent of the type of

Et hernet protoco [ nf at | [ ers,; L either
Etnernet networ kSeRid BT E it aRL BN Ao BHAMBAANBERRAS 1< that may be
perfornmed by the configuration nodule 102: Service VLAN ID translation

wi thin nulteple betves ¥LANVIFIOnnand alion20ithiSOBSINIF UEEVGKERYIrRUERS26)
Service VLAN frane translation within multiple network environnents

Servi ce MIU,adapsahipitibdibctionitiinEeNREFYBRk environments

J QoS traverse within E-NNI Fabric

[0037]  Figure 3A is a block diagram that illustrates an example of Ethernet
frame translation, in accordance with some embodiments. The Ethernet
exchanger 100 is configured to translate frames received from one network into
frames that are to be transmitted to another network independent of the
proprietary protocol used in either network. In Figure 3A, frame 310 is
transmitted from a first network and includes a protocol data unit (PDU) 308 and
a VLAN tag. The VLAN tag includes a TPID value of 0x8100 and a VLAN ID of
100. The TPID value of 0x8100 is configured by the carrier associated with the
first network. Each of the ports of the Ethernet exchanger 100 is associated with
a TPID value that matches with the TPID of the carrier that is associated with

that port.

[0038] For some embodiments, the Ethernet exchanger 100 keeps the value
of the PDU 308 intact throughout the translation process. When the frame 301
is received, the TPID portion of the frame 301 is stripped and a Multiprotocol
Label Switching (MPLS) label 307 is added. This is illustrated as frame 302.
The positions of the MPLS data 307 and the PDU 308 in the frame 302 are then
switched, as illustrated in frame 303. The Ethernet exchanger 100 then forward

the frame 303 by making switching decisions based on the MPLS label 307. The
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Service VLAN TP ID translation within multiple network environnents

Bandwi dth protection within E-NNI Fabric QoS traverse within E-NNI Fabric
[ 0037] Fi gmoeoBA2d®2a bl ock diagramthat illustrates an exargsk@oofi7sE her net
frame translation, in accordance with sone enbodi ments. The Ethernet
exchanger 100 is configured to translate frames received from one network

i nt o franfeamél3a8 iathen warksmitteansrossteedritial creotther destimatidn partiepherslent  of
the proprietary protocol used in either network. In Figure 3A, frame 310 is

transmtt ﬁﬁ’l‘??e ' @&dﬁ ; unit (P DU)
308 and atﬂg/LEf& taggi%@b\elfiméd%al nc htlﬁg\gEHgﬁiﬁIg@\?%ﬁgmlgfﬂggl 00 and a
VLAN I D of 100. The TPID val ue of 0x8100 is configured by t arrier
associ at e2FSpcEed with {he g@StW@i'%PQ.ﬂ- Iﬂ%‘ﬂuﬁfat?aé‘” J?af@e 39%%@%' er net
exchanger 100 is associated with a TPID value that matches with the TP ID
of the caalueehas baén transatsuacioadx8@adiankl thbMLANID ha$ 0688 }raaslaterhie

enbodi nents, the Ethernet exchanger 100 keeps the value of the PDU 308

[ nact LI TPIOSateaIThabAER RIRRARY biiearidiasteamRAigl Lo T ecel ved

the TPID portion o e frame tiprotocol Label
Switching (MPLS) .| abel_ 307 is added. Thjis is illustrat frame 302. The
o051 ¢ 1 onSPNIRENBRS T e naians el osmited e e Fheso8l ar o ¢ hen
switched, as illustrated in frame 303. The Ethernet exchanger 100 then

forward téwchfingere! BD® thg seabndhgebvark akifragnel805si ons based on the MPLS | abel
307. The

[0039] Figure 3B is a block diagram that illustrates another example of
Ethernet frame translation with multiple connections, in accordance with some
embodiments. In this example, the Ethernet exchanger 100 translates frames
from three different carriers via E-NNI 310, 320 and 330. Frames 309 and 319
are associated with a similar Ethernet type 802.1q, whereas frame 329 is
associated with Ethernet type 802.1ad. Similar to the example illustrated in
Figure 3A, as these frames (shown as frames 350, 355 and 360) are received at
their respective receiving ports, the frame type and frame ID portion is removed
and replaced by MPLS label (or MPLS frame). Their PDU portions remain the
same. They are then sent across the appropriate virtual circuits. The translation
is completed when the MPLS labels are replaced by the frame information

associated with the port at the receiving end.

[0040] Figure 3C is a block diagram that illustrates translation of quality of
service variable, in accordance with some embodiments. In order to provide
consistent quality of service (QoS) across multiple networks by different carriers,

the Ethernet exchanger 100 needs to be able to translate a QoS variable from

-Do.
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-21- SUBSTI TUTE SHEET (RULE 26) frame 303 is then transmtted across a
virtual circuit to a destination port where the Ethernet exchanger 100
repl aces wbeoNRk®4abel 307 with the TPI D associ at ed w PhTiUseoid@sts7iat i on
port. As illustrated with frane 304, the TP I D val ue has been transl ated
to Ox88a8 and the VLAN I D has been translated to 200. The TPI D val ue of

0x88a8 i sormocdrrigutoeal Qo warizhle frem arslosi cdreet. Widrisomesembodinmattgya k. The
translated frame is then transnmtted fromthe Ethernet exchanger 100 to the

second netnQep it a3 o fdAlE nrﬁ%gb% ][\/Fé%féf?]i]e#féng#ﬂ ﬁg b ?ra?né){:@ﬁ ﬁoﬁérﬂg? m t hat

illustrates another "exa ane trans onwth multiple
connections, in accordance wth s epbodi ts,. In this exanple, the

Et her net $M¥RBAGEI. BRATTSLRAMEG: 3 am%%ﬁ%rwtf%h@merémi ers via
E-NNI 310, 320 and 330. Franmes 309 and 319 are associated with a simlar
Et her net mgpé&raddlatelipe infoematisn froantheIetne 37835t0c sereideviiante BOhea net type
802.1lad. Simlar to the exanple illustrated in Figure 3A, as these franes

(shown. asedférMheme 301 ofeby 2 A9 ape TiReslvied iaind 560 4 /aRpEAL 1

receiving ports, the frame ortioniIsr and

repl aced by, MPLS | ab or. MPLS f . .Thei,r .PDU portions repain the sane.
They ar & TRLHEE SRE athe SaNiohd a8 SR Ak BOGH AT B G ed (S amer anel at T o
is conpleted when the MPLS | abels are replaced by the frame information

associ at egipavi YILPANHB gnolr TP & ag tienslaiedibyi thg Ehernef egetiingegdoe. 30eiGo& bl ock
diagramthat illustrates translation of quality of service variable, in

accor danogarh UhoSAAPIRTRRCRE vardtle dsdRindltedbp MdEnangl Sihmhgaal | Ly of

service (QS) across nu net wor nt carriers, Et her net
exchanger, 00, RECHS o GsedfinFEe firct Rebd GRS 3G U in' Al ERofa eRibri2?

[0041] It may be noted that the frame portion 372 of the frame 370 is similar

to the frame portion 382 of the frame 380. However, the frame portion 374 of

the frame 370 is translated into the frame portion 384 of the frame 380. This

reflects the translation of the QoS between the two networks. For some example

embodiments, each carrier is required to enter QoS information about their

networks using the web portal. When two carriers enter into an agreement, each

of the carriers may need to use the web portal to indicate to the Ethernet

exchanger 100 which of the QoS to use.

[0042] Figure 4 illustrates an example of frame size adaptation as
configured in an Ethernet exchanger, in accordance with some embodiments.
Each carrier’'s network may have a different MTU. The MTU may be set by the
carrier's network administrator, and it represents a largest frame (or packet) size
in bytes that a carrier’s network can transmit. For some embodiments, when the

Ethernet exchanger 100 transmit a frame originating from one carrier network to
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SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) one carrier to a QoS variable from anot her
carrier. For sone enbodinents, a frame froma carrier may be viewed as
havi ng t weeofwasm2conponents: a service frane, a carri ecTfusans/o4mngl a QS
frame. The Et hernet exchanger 100 may translate the information fromthe
frame 370 into a service frame 390, a carrier frame 391 and a QoS frane

392. The mwthercearficramewde) thheframeddizelmayhreeentd besetjusistia A fldvaed@nt i er franme
391 may include information about the frame type, VLAN ID and TPID as

transl at : : O TUTde et 4o A nel ude
service \e/%}éloéa{t rf'?@%@%ﬁﬁgl)égd%ggﬁlteﬁeﬁﬁgrﬁa excrh%ﬁg%rrﬁ%tgngcﬁn&g QS
used in the first network to a S used in the sec networ k.. 041]1t may
be not ed 'f‘??a%m@i?éf'fatn&%% %r”vﬁtsat%mﬁﬁure sﬁm%h%mg?m%ﬁrﬁ@[&&the
frame portion 382 of the frame 380. However, the frane portion 374 of the
frame 3700000 bytesisdnattbd Mt of thecdriand ipd 626 byte38theofervice A camenl$80. Thi s
reflects the translation of the QS between the two networks. For sone

exanpl e %@lebrf@%bégorﬁgpﬁg Q?Egib&éegsi (%Oqﬁgﬁ‘fréﬁﬁ&héq 598 tfitesI8 BskATtOr Mmat i on

about their networ en two carriers enter into an

agreenent, each of..the carriers y need ta use t port al | ndi cate
o the. EHST AR ot ARG S iesanaf Eb 0Bt saiend s 4008 Bytaebgas s it s
illustrates an exanple of frane size adaptation as configured in an

Et her net efxbéaagier D isrRAOdntek toe saivide B car oatydoelablerio supgatipdarrier' s
network may have a different MIU. The MIU nmay be set by the carrier's

net wor kK a{baqy I me (or packet) size
in bytes t gb)gé%gltr rgytg?'@@%nteqem%r %ﬁgzsflé%sdmﬁf.%%@shggne enbodi ments, when
t he Et hernet exchanger 100 transmit a frane originating fromone carrier
network to -23- SUBSTI TUTE SHEET ( RULE 26)

Monitoring and Trouble Shooting

[0043]  Figure 5 is a block diagram that illustrates an example of monitoring
and troubling shooting tools that may be available to the carriers, in accordance
with some embodiments. The E-NNI switch fabric 500 and its Ethernet
exchangers including, for example, Ethernet exchanger 100, may include
scripted codes and/or hardware logic to monitor and report any potential issues
that may affect the transmission of frames across the virtual circuits. For
example, this may include Ethernet Operation and Maintenance (OAM) module

515 and ticketing module 520.

[0044]  Atthe web portal level, the carriers may be able to access the monitor
option 505 and the trouble shooting option 510 to interact with the Ethernet OAM
module 515 and the ticketing module 520. The carriers may also be able to
receive monitoring and troubleshooting reports 540. The monitor option may be

used by members of the carrier’s network operation center (NOC) 535 to submit
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anot her carrier network, the frane size may need to be adjusted. A frane
fromone carrier network that is larger than the MIU of another carrier my
be divi dewioizntim2g0¥al | er franes. As illustrated in Fi gur eCAAS2&i00eB78 he MIU
of the carrier Ais 9000 bytes, and the MIU of the carrier Bis 1526 bytes,
the service A can only be able to support up to 1522 bytes (4 bytes from

the 1526 tipkess test stetes| view liok etatistiad) etcSi od sonhy eniodireeritbeARTEUNaY behe
carrier Cis 4000 bytes, and the MIU of the carrier Dis 2000 bytes, the

servi ce Bafa‘ﬁ&bl%%?llp\ﬁ tﬁ@'cﬁrr%‘?s’?%%ﬁ%hng%ﬁo%w&@ n%@ﬁpéﬁgﬁyt es fromthe

2000 bytes i s useé nitoring and oot i ng

[0043]F| bl ock dia mthat il|ustrates an | e of m)nltorlng
and trou Lﬁﬂﬁ%‘r@@&ﬂg HYOkBRan grwg{o PR’ erOtQ%TQ %@Eé‘e@\ﬁor HeaRagemenls, in

accor dance wi th sonme enbodi nents. The E-NNI switch fabric 500 and its
Et her net @perhtiorgerls maydeuddted thdidhe éPasplescrideidtesraimtmayxehalblger 100, may
i nclude scripted codes and/or hardware logic to nonitor and report any

pot ent | alebAsiimé gl TR Rcirdhd SRRAEYAR Ahuds MBS ApRgss Lhe

virtual circuits or exanp | S may | Nnc her net eration and

o T 'W%t'eaﬁ?qr@%lﬁﬂﬁﬂaﬁéﬁéfﬁkgééq??%@&”ﬁh%Sm T ANGSRS on Lo8 and

the trouble shooting option 510 to interact with the Ethernet QOAM nodul e
515 and tgvdtchifaket.i ng nodul e 520. The carriers may al so be able to receive
nonitoring and troubl eshooting reports 540. The nonitor option may be used
by nmenbers of the carrier's network operation center (NOC) 535 to submt

- 24- SUBSpbALITE FirEbnR_MhbBodifents, a carrier may be able to perform network

testing that encompass its network as well as the virtual circuits that the carrier is
associated with. For some embodiments, the Ethernet exchanger 100 may
prevent a carrier’s test from reaching beyond the virtual circuit and into another
carrier's network. However, when an authorization is provided, the Ethernet
exchanger is configured to provide monitoring, troubleshooting and ticketing
information as related to both the virtual circuit provisioned between the first
Ethernet network and the second Ethernet network as well as the first Ethernet

network and the second Ethernet network themselves.

[0046] For some embodiments, the Ethernet exchanger 100 is configured to
allow testing to identify issues are relating to loss of connectivity, performance,
etc. The loss of connectivity issues may be identified when there is no
communication from one end of a virtual circuit to another end of the virtual
circuit. The issue may be caused by configuration errors, or it may be caused by
physical failures. Ping test of the virtual circuit end points or intermediate points

may be performed isolate the cause of the issue. The performance issues may
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tickets, test status, viewlink statistics, etc. For sone enbodi nents, APIs
may be available to allow the carriers' applications 530 to view nonitoring
and troubWvezhoarpnrag i nformati on and to perform ot her relparas20eowsrk
managenment operations. It nmay be noted that the APlIs described herein may
enabl e a standard nethod of conmmunicating and exchangi ng i nformati on of the
carriers arklatotico ostsigrirastey, stbw or déley dalivarpsbirasescteltpdanatde fone web
portal and the switch fabric. [0045] For sone enbodi nents, a carrier may be

able to 0 ' j | as the
Virtusl OReaer SOriRhfosPRbl MUt s RRIRAPES ojalcl DRI, BR0EN oG et s
t he Et hernet exchanger 100 may prevent a carrier's test fromreaching
beyond t HEANE$+&1&l circuit and into another carrier's network. However,
when an authorization is provided, the Ethernet exchanger is configured to
provi de nonitoring, troubleshooting and ticketing information as related to
both the [v’i rlthjﬂi c'trﬁgi% nravi.sioned between the first Ethernet network and
the seconds el | Pau | as the first Ethernet network and the
second Ethernet network thenselves. [0046] For sonme enbodinents, the

Et her net [@M’anngigﬁfé)ﬁ'@a%%k'c%’drﬁﬁ that mhét‘?’éﬂeé‘éﬁtéxﬁ%ﬁl@of gentify issues
are relating to | oSs of connectivity, performance, etc. The | oss of
connectivity issues may he identified en there i s no comrunication from
oneend dnedkelizes dn BB¥ordants Rh shbeBER e TnalolBaia MRPVER | *"rhe

i ssue may be caused by configuration errors, or it may be caused by

physi cal fahric pladformpihegcanakinaiian otige\serticed oftereddytthe mebpeartal 208r

i nternedi ate points nay be perforned isolate the cause of the issue. The

per f or manggy iheSERErmER ExcangePWBE bifEke Bccaldshd a(Umitle 88d rich ecosystem of

potential content and technical partners in a secure collocation facility. The
Ethernet exchanger 100 is integrated with the web portal 200 to form a
marketplace where the carriers can learn services offered by other carriers,
qualify them and set up connections with the other carriers, the web portal 200
including a configuration module 650 to allow the carriers to publish information,
find information published by other carriers, and fill out templates based on
information provided by the carriers. The web portal 200 is configured to cause
the Ethernet exchanger 100 to provision the virtual circuits based on the filled out

templates.

[0048] The marketplace 600 allows the discovery and sale of network
services among the carriers within the secure collocation facility. This enables
the carriers 1 10 “n” to seamlessly extend their global reach and depth. The
market for the many-to-many E-NNIs is driven by the needs of carriers to extend

their Ethernet services beyond the physical footprint or capabilities of their asset
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be related to | oss of franes, slow or delay delivery of franes, delay
variance (or jitter), or service throughput. O her issues may be related to
gueui ng, wWoapsi/mposbr anes, etc. Marketplace for Potenti alPCPaIS2OI®0$7878
[0047]Figure 6 is a block diagramthat illustrates an exanple of a

mar ket pl ace, in accordance with sone enbodi nents. In addition to the switch
fabric platifipastudidve. cidnebinaedetsiac@600 ieedesignedesbrofd eardersttpgéether artd port al
200 and the Ethernet exchanger 100 offers access to a unique and rich

ecosyste rode ' r e

col | ocat ﬁg%f?am %f‘tHe‘ﬂJ nleﬁ\?lﬂg@} %@?egé@ﬁ@%gﬂﬁoﬁﬁ%w@' 'SEtP grn?&fi\gglf% th the web
portal 20 é ket k where the carriers ca arn services

of f er ed bgA gh chsingdhe % alirfacg @%meaﬁ%rreétcmseafﬁﬁ@e i"BH8Wwi t h t he

ot her carriers, the web portal 200 including a configuration nodule 650 to

al | ow t hesarvices effereddoypetber sdrrierd, seleativain jdentindsermices tredtinoeetphdil i shed by
other carriers, and fill out tenplates based on information provided by the

carri ers. oTpoiR AP Aol hoichaBEd fih 8% besiRRHSS .éheefggnﬁéget exchanger

100 to provision he VII‘ I'rcul ased ont e |I[ out terrplates

[ 0048] The mar ket pl ace 600 all o t he di scovery and sale rk services
anong t hdll Qﬁ@?%g WM{@Q@@ 8I"PBESENEIoN £ @ N et abl es the

carriers 1 to "n" to seani essly extend t heir gl obal reach and depth. The
mar ket f dncluties aaweh portateamy df Bidesndl Nedworketo-Metwohie Iniedatse &-NOJY, i ers to

extend their Ethernet services beyond the physical footprint or

capabi | 1 t4 &3 r@ndeitd séfié@kampfs embodiments. The example illustrates the
integration of the web portal and its functionalities, the ENNI infrastructure and
its functionalities, the roles of the representatives of the carriers, and type of data
generated based on the interactions between the representatives of the carriers

and the portal infrastructure as well as the ENNI infrastructure, along with other

relevant information.

Flow Diagrams

[0049] Figure 7A is an example flow diagram that illustrates a process of
providing interconnectivity services to the carriers, in accordance with some
embodiments. At block 705, requests to become participants may be received
from a plurality of carriers. The requests may be received via the web portal
200. At block 710, each carrier is qualified and associated with a port of the
Ethernet exchanger 100. At block 715, information about the networks of the
carriers is received. The information may be received via the web portal 200 and
its web templates. It may be noted that the operations described in blocks 710

and 715 may be interchanged depending on the implementation.
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SUBSTI TUTE SHEET (RULE 26) or infrastructure. The marketplace 600 is
designed to bring carriers together and interconnect their networks

regar dl eswoabiirdzeodpl atfornms (e.g., Ethernet, MPLS, SASSpcCetuspo10losisng t he
mar ket pl ace 600, the carriers can search and review services offered by
other carriers, selectively identify services that neet their requirenents

and negot[0866] purAthresks720, tihe bbwicdeshatate carrigrenant to shovecddeitblotisdrr at es an
overal | exanpl e di agram of a representation of a marketpl ace that incI udes

acoor danci U e apRe e e Pas ik i faRe e e R i 0 11

integration of the web orta and its functlonalltles the ENNI
i nfrast r JIPMAE MBeRNNSM ﬁ%ﬁ@@b'@ﬁ}&q} CRITSES WhRdaVEINeSVEK r?ﬁ'é'@@%ﬁ’@é@nt atives of

the carriers, and type of data generated based on the interactions between
the repr qamntthﬁm.vés méntionedcaovieeics samé ¢émbogiotdras, thisfoosting otthere as wel |
as the ENNI infrastructure, along with other relevant information. Flow

Di agranms | 99@7%]3 !sngé béAh i RAmSFHPREQ! hAdKH Rggﬁﬁ‘ﬁg*&%tsén ldifHler ates a

process o prow I ng nt erconnect|V|ty Services t carriers, in
accordance with sone. enb nts. bl qck , guests to beco

ar t1 ci AR ORRAIS Sa I8 BPRT (Gl SeENERS (AT B GAMRD She [EOHB Rt est s may
be received via the web portal 200. At block 710, each carrier is qualified

and assocTla sdrkétplace afsor provites lkacEheiandd hexe hatgrefronD$o that thdinck 715,
i nformati on about the networks of the carriers is received. The information

may be T eghly éﬁ@sé’r\/@eé 'Eﬁn‘b%gj %g‘ﬂ?%ie géﬁ%h% d\élEW%g%E drﬁ@?&ﬁf}é@yeté may be

not ed t hat e operations 0 10 an
i nter chancgaerrclier%ependl ng on the inplenmentation. -27-

[0051] Based on the carriers becoming partners, they may generate requests
to have the connections established, as shown in block 725. At block 730, the
Ethernet exchanger 100 provisions the virtual circuits to connect the networks of
the requesting carriers. At block 735, the virtual circuits are monitored for

potential issues and appropriate status information is provided to the carriers.

[0052] Figure 7B is an example flow diagram that illustrates a process of
reusing existing carrier's information to establish multiple virtual circuits, in
accordance with some embodiments. At block 750, a request is received to
establish a virtual circuit between a first carrier and a second carrier. At block
755, information about the first carrier and the second carrier is retrieved from a
database. The information was provided by the first and second carriers as part

of them becoming a participant. At block 760, a first virtual circuit is provisioned.
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SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029042PCT/ US2010/ 047878 [ 0050] At bl ock
720, the services that the carriers want to showase to other carriers my
becone acwessiini2zeosen a mar ket pl ace. The nar ket pl ace may paras2q@uoovisde
mechanismto enable the carriers who have network requirenents to post
them As nentioned above, for sonme enbodi nents, this posting of the

requi r emef0053ay Atebloak 788 ahother oéquast Ri@ceivad to lestalBish amsrtus cieuit to the
appropriate carriers who offer network services that match with the

requir egB(?E-tﬁ;eerT ﬁ?ei fligt € E&rtn@ rang s a"ﬂgﬁ& cBFrFéY' %"?%Io‘%ﬁcﬁoc ﬁ{f&'rr?inotnoaﬂb%\’?n

storefr SOt I'ces be "di's searc
vi ewed and or der ed bé ther carriers. 005 Based on t carrlers becon1ng

partners, 'r%%%m%@n hligé’aFr&ﬁlfeéqt%e‘fQSj fﬁ%éh@ ﬁ’éta@@ﬁﬁeétt'ﬁ@ﬁgede@ﬁhbl i shed,
as shown in block 725. At block 730, the Ethernet exchanger 100 provisions

the virt ubdkrecismoundesd foo treofinsecarriehto previcertke samd inbormadjoesigaimfocthis i ers. At
bl ock 735, the virtual circuits are nonitored for potential issues and

appr opr %fﬁgpéét?t% %d?ﬁ@fd?@r%ﬁfbn‘ r%rqu'tgfeafa‘BaEQ?orctﬁérﬂ'r "Giridr§952] Fi gure 7B

is an exa | ow di agramt I ustrates a process of reusing existing
carrier's inf t o .est ] le virtual circuits,.in accordance
P h Sonereufemal theRlrmaiSh Bok! Heahie crBisruias 445 Pebideio bt oot apl L sh-a
virtual circuit between a fi rst carrier and a second carrier. At block 755,
i nf or mat i wecaaboatpatitogpdntr ft btomkr778r asedondheirtsiatciralitdaprovesioned.r et ri eved

froma database. The information was provided by the first and second
carriers as part of them becom ng a participant. At block 760, a first

virtual cigpgsi U IFglFrYESs QR%%ample flow diagram that illustrates a process of
facilitating partnership among the carriers, in accordance with some
embodiments. At block 780, a web portal is provided to enable the carriers to
interact with one another. The web portal is associated with an E-NNI
infrastructure that includes a switch fabric and one or more Ethernet exchangers.
The web portal includes options to enable a first carrier to submit a quote request
(or RFQ) for network services to a second carrier. Both the first and the second
carrier have already registered and become participants of the services offered
by the web portal and the underlying E-NNI infrastructure. At block 785, the
quote request is received from the first carrier. At block 790, the quote request is
sent to the second carrier. The second carrier may review the quote request,
provide a solution, and come to terms with the first carrier independent of the

web portal.

[0055] At block 795, a request to establish a virtual circuit between the first
and the second carriers is received. At block 798, the provisioning and

configuration of the virtual circuit is performed based on the information stored
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-28- SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029042PCT/ US2010/ 047878 [ 0053] At
bl ock 765, another request is received to establish a virtual circuit

bet ween twe 2biwmbosearrier and a third carrier. At bl ockPZTAIS2010f0e18M®L | ON
about the first carrier and the third carrier is retrieved fromthe
database. It is noted that there is no need for the first carrier to

provi de tfoettssfivet amd thesddond cagéers ahdrbasbd onr &oyuadditionEh thfsamationnf or mat i on
stored in the database for the first carrier is reused. The infornmation
about th i @k | al so provided when it becane a participant. At
bl ock 77 f%gbégg@ﬁghgﬁég%%ﬁ'circuit is provisioned. [0054]Figure 7Cis an
exanple flow diagramthat illustrates a process of facilitating partnership
anong the carriers, in accordance with sonme enbodi nents. At block 780, a
web port agydismrmigyighed to enable the carriers to interact with one another.
The web portal TS associated with an E-NNI infrastructure that includes a
swtch fabric and one or nore Ethernet exchangers. The web portal includes
options t[0086hbI dFigurd 8 dlustraiesi asr exanpglalsidgraa efuptapresaniatin ¢fe RFQ f or
network services to a second carrier. Both the first and the second carrier
have al r eadyhindh fHeesatn @‘#or*?@_@?ﬁ‘%oﬁﬁu’cér?dx@ﬁe’?ﬁ ﬁna?fma&h@e §8sqiiges of fered by
the web portal and the underlying E-NNI infrastructure. At block 785, the
guote request .is received fromthe first carrier. At block 790, the quote
fequest 1 SCCOIANCEAVIT SO SARPIS S MPOAIMTeRtE " A 2Ot AXATRIE) GMPIST [ evi ow t he
guot e request, provide a solution, and cone to ternms with the first carrier
i ndependesyistain 80Aanayebe patlieat computer system or machine used by a carrier to

access the web portal 200. As another example, the computer system 800 may
be a computer system where programs associated with the web portal 200 may

be stored and executed.

[0057] A set of instructions, for causing the machine to perform any one or
more of the methodologies discussed herein, may be executed. In alternative
embodiments, the machine operates as a standalone device or may be
connected (e.g., networked) to other machines. In a networked deployment, the
machine may operate in the capacity of a server or a client machine in server-
client network environment, or as a peer machine in a peer-to-peer (or
distributed) network environment. The machine may be a server computer, a
client computer, a personal computer (PC), a tablet PC, a set-top box (STB), a
Personal Digital Assistant (PDA), a cellular telephone, a web appliance, a
network router, switch or bridge, or any machine capable of executing a set of
instructions (sequential or otherwise) that specify actions to be taken by that

machine. Further, while a single machine is illustrated, the term "machine” shall
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[ 0055] At bl ock 795, a request to establish a virtual circuit between the
first and the second carriers is received. At block 798, the provisioning
and confiwonativam4of the virtual circuit is perfornmed basedSeonms7s

i nformati on stored -29- SUBSTI TUTE SHEET (RULE 26) for the first and the
second carriers and based on any additional information provided with the
request. gigsbenakareigrincudé @09 chRedionefdnadhineg that elividuziy ampdietydi agr am of a
representation of a nmachine In the exanple formof a conputer systemthat

may be Us%cyié“a Sggfbﬁg@kﬂ%@e‘gﬁ%}ﬁﬁﬁ'ﬁ'ggmoepe?@ﬁﬁdéﬂpﬁéor MBr&Br ganpl e,

conput er system clie nput er” system’or machine used by a
carrier to access.the web rtal 200. As another exanple, the conputer
system 80@39&@90 188 %WB%%@'Qtem where prograns associated with the web
portal 200 may be stored and execut ed.

[0058] In the current example, computer system 800 may include a
processor 802 (e.g., a central processing unit (CPU), a graphics processing unit
(GPU), or both), a main memory 804 and a static memory 806, which
communicate with each other via a bus 808. The computer system 800 may
further include a video display unit 810 (e.g., liquid crystals display (LCD) or a
cathode ray tube (CRT)). The computer system 800 also includes an input
device 812 (e.g., a keyboard), a cursor control device 814 (e.g., a mouse), a disk
drive unit 816, a signal generation device 818 (e.g., a speaker) and a network

interface device 820.

[0059]  The disk drive unit 816 includes a machine-readable medium 822 on
which is stored one or more sets of instructions (e.g., software 624) embodying
any one or more of the methodologies or functions described herein. The
instructions 824 may also reside, completely or at least partially, within the main
memory 804, the static memory 806, and/or within the processor 802 during
execution thereof by the computer system 800. The main memory 804 and the

processor 802 also may constitute machine-readable media.

[0060] The instructions 824 may further be transmitted or received over a
network 826 via the network interface device 820. Applications that may include

the apparatus and systems of various embodiments broadly include a variety of
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[ 0057] A set of instructions, for causing the machine to perform any one or
nore of the nethodol ogi es di scussed herein, nmay be executed. In alternative
enbodi mrenwe,20tiedmchi ne operates as a standal one devi ceConSawy/ 0bms7s
connected (e.g., networked) to other machines. In a networked depl oynent,
the machine may operate in the capacity of a server or a client machine in

ser ver - cl glectronietnd chmpnerrsysieemd. , Someasnibogimentaiemiement fanatigresin- t o- peer
(or distributed) network environment. The nachine may be a server conputer

a client @6”6?%8(@ %@gﬁ@aﬁ%@nn%ea[@%ﬁé(?ﬁgge%odﬁl ad?'o%%c%@wuﬁw efhed o e bOX

(STB), rsonal a cel'lular tel ephone,
appl i ance, etwork router, swtch a brid machl ne ca abI e of

execut | ngcoé‘t@gﬁn%fja {nglgnale CoBHRUNIGG &@tt\i"%@”g%rr‘d Hirﬁﬁ%fgeemoﬂ%ﬁ IpReify

actions to be taken by that machine. Further, while a single machl ne is
i |'I'ustratpaifionsef areapplicatiohispetifis hdegrai@DeircaliBIHUEUINE Stdaidle SRSied 26) al so
be taken to include any collection of machines that individually or jointly

execut e dss8hidde HAYNAE, AHACOIiRAIANEL! ARRheBRTOr m any one or more

of the ogi es |scussed efein the current exanpl e,
conput er system 800 may i nclude a processor 802 (e.g., a central processing

and a st AOPEThomdhgXGo8IE SRPBRME CANERT L Y

The conputer system 800 may further include a video display unit 810 (e.g.,
l i qui d crglisnbbsseatveptaypteCd)stem) aocfiguned &y rayapplibatidrOREY )conSiitatecanput er
system 800 al so includes an input device 812 (e.g., a keyboard), a cursor

o o oty S ooy lry B BB piingad U0, o,
described herein below. In other embodiments, the "module” may be
implemented mechanically or electronically. For example, a module may
comprise dedicated circuitry or logic that is permanently configured (e.g., within a
special-purpose processor) to perform certain operations. A module may also
comprise programmable logic or circuitry (e.g., as encompassed within a
general-purpose processor or other programmable processor) that is temporarily
configured by software to perform certain operations. It will be appreciated that
the decision to implement a module mechanically, in the dedicated and
permanently configured circuitry, or in temporarily configured circuitry (e.g.
configured by software) may be driven by cost and time considerations.
Accordingly, the term "module” should be understood to encompass a tangible
entity, be that an entity that is physically constructed, permanently configured

(e.g., hardwired) or temporarily configured (e.g., programmed) to operate in a

certain manner and/or to perform certain operations described herein.
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[ 0059] The disk drive unit 816 includes a machi ne-readabl e nmedi um 822 on
which is stored one or nore sets of instructions (e.g., software 624)
enbodyi ngwverzgiianeodor nore of the methodol ogi es or funct iPpomassdesonished
herein. The instructions 824 may al so reside, conpletely or at |east
partially, within the main nenory 804, the static nenory 806, and/or wthin

the procef@962] 802Vl thegmezkineireadalilb enaiimB22tisehowniniaarexaypiem 800. The
mai n nennry 804 and the processor 802 also may constitute nmachi ne-readable

modia. [ Q0RGHRoh R3bE YGRSy THE (bHA i bbb ARBRIh& QAo T ecel ved

over a ne networ Intertrace eV| ce tions that
may incl ude t he %Pparat us and }/stem; of various enbodi nents broadl

i ncl ude =SNPad Be Jaken todncludg aStrigieMeddprer MUtiple Media ¢¢-8¢ & NtAl 'é@ﬂj

conput er systens. Some enbodi ments inplenment functions in two or nore

speci fi c omdistribotedetdtaoh seanddar assusiatedcachesiend cesvevs)tthal stbet thd cont r ol
and data signals communi cated between and t hrough the nodul es, or as

portions gfe Gimd % tg%tfﬁr%%ytﬁﬁgrﬁs!efﬂf‘rl té?Fne%é’éH‘Frﬁ’%Feh §|et me@ﬂj‘r‘r? stidjle_exanpl e

systemis appllca e to so rmavar e, an war e |rrp enment ati ons.
0061] I n exappl e enmbadi nent s, ter system .andal one,
! ] aﬁsoggtaken to mclmée any mecf that Is capable of%?orﬁwg, enco ing or

carrying a set of instructions for execution by the machine and that cause the
machine to perform any one or more of the methodologies of the present
description. The term "machine-readable medium" shall accordingly be taken to
include, but not be limited to, solid-state memories, optical and magnetic media,

and carrier wave signals.

[0063] As noted, the software may be transmitted over a network using a
transmission medium. The term "transmission medium” shall be taken to include
any medium that is capable of storing, encoding or carrying instructions for
transmission to and execution by the machine, and includes digital or analog
communications signal or other intangible medium to facilitate transmission and

communication of such software.

Integration of Web Portal and Switch Fabric

[0064] Figure 9 is a block diagram that illustrates an overall example
representation of a marketplace that includes a web portal, in accordance with
some example embodiments. The example illustrates portal experience by

showing interactions between the carriers and the web portal 200, the functions
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client or server conputer system configured by an application may
constitute a "nodule" that is configured and operates to performcertain
oper at i onsoasiides@ei bed herein bel ow. I n other enbodi mremrcs/Uustée/odTsogiul e"
may be inplenented mechanically or electronically. For exanple, a nodule
may conprise dedicated circuitry or logic that is permanently confi gured
(e.g., wpdrformaeddpebealetpponal 2O0pand esesenthtiveprléyrighteandi n operations. A
nodul e may al so conpri se progrannable logic or circuitry (e.g., as

encomasfﬁpﬁéﬁ%}?%‘ f‘%@ Ora@le i) FﬂB?ﬁat@‘s gﬁﬁﬁ@rc @r@’ﬁﬁﬁfrm&fﬂﬁi@mbl €

processo con ure reto ormcertain
operations. It w be a recl at ed tha the decision to i nplement a nodul e
mechani caqqllﬁc’[eprﬁrdn@ é*ﬂ%@t%\gfét'%Pm e podawiitythedRP @l rcuitry, or in

tenporarily configured CII‘CUItI‘y (e.g. configured by software) may be
dri ven byinfrasttucime drichihedoNN| e netwarksnirasticctude mglrelatédh® agom " nodul e”
shoul d be understood to enconpass a tangible entity, be that an entity that

is physi bblgloﬁ?{bs%f:tggt\,ﬁﬂ,m pe&Rnently configured (e.g., hardw red) or

tenporarily con g., programred) to operate in a certain manner
and/or to performcertain operations described herein. -32- SUBSTI TUTE

wochi ne- rBBSh! o TRAARSHAGY FLGUER SRCIAPLAPRICRAEN L8 BUSI FARIVS be o

singl e medi um the term "machi ne-readabl e medi um’ should be taken to
i ncl ude a91), fighcatiomsdayemodb, dathtlaydre2Peahcabdek gffice and estwarkilayest 925.
di stri buted dat abase, and/or associ ated caches and servers) that store the

one or T B&Soibe A3 elibrkafer SBaSnLaLES ARSI SRR dRH! Ut shal

al so be taken to include any umt I'S capa encodi ng or
carrying

nst ructions f exe utio machi ne_ and t hat cause

he. Tachi REcBatRerIdlin chya S eRtng e %W@ﬁ@fﬂéf RSP ESIGH RY pr coont
description. The term "nmachi ne-readabl e medi unt shall accordingly be taken
t o i ncl udacludetpresenting the tampldtasmndssiliciingtirfoemagorofromsthe eatrieral and
magnetic nedia, and carrier wave signals. [0063] As noted, the software may
be transnlifRn@UR inforfRlivR o B @ntblates, storing the extracted information

into the database, etc. It may be noted that the templates may solicit information

from the participating carriers by different mechanisms including, for example,

manual entry, selection of possible entries presented in a pull down type menu,

selection of existing information, and auto-populating fields of the templates.

Other operations may be related to performance, security, availability, analytics,

CMS, IDM, user experience, and localization. The portal infrastructure 930 may

include logic for enterprise application integration.

[0066] The back office and network layer 925 also includes E-NNI
infrastructure 935 and logic that performs operations relating to the switch fabric
and the Ethernet exchanger. These operations may include provisioning virtual
circuits to interconnect private Ethernet networks of the carriers, translating the

Ethernet frames, mapping QoS, monitoring and troubleshooting network issues
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transm ssion nmedium The term "transm ssion nedium shall be taken to

I ncl ude any nediumthat is capable of storing, encoding or carrying

i nstructiwooflardszansm ssion to and execution by the mrchiuseoioamms7s ncl udes
digital or anal og conmuni cations signal or other intangible nediumto
facilitate transm ssion and comunication of such software. Integration of
Web Por t alsirgnNM3vaha IO F&generatin@Osifidertdickets) sewionpABEK ettt afina f-NNat
illustrates an overall exanple representation of a marketplace that

i ncl udes : t L0 ' ; ] | BN The
exanpl e ilmré}%ﬁdg eesﬁp?orrntla gllﬁcgg%%ggerbcn@{a%@gg oin ﬁ@égﬁlgﬁagﬁgﬁérg@r\%een t he
carriers and the we ortal 200, the functions -33- SUBSTI TUTE SHEET ( RULE
26) per f AA904atsa Wﬁgtﬁ%gor@rlmfﬂstmrem a%gm&%mt”i%@t%F@g 93pi ght s and
perm ssions. The exanple also illustrates how the carriers' information is
col | ect edmanpteuspbmentdd irhsofiwdreg hatdwane ofr 4 bembimatipoot bothwi t h t he port al

I nfrastructure and the E-NNI or network infrastructure as related to auto
provi sioning of the virtual circuits. [0065] The diagramin Figure 9

i ncl udes ppBY| Caltoleg)erPdR il Q&8s bMERENt representative’s roles that may
interact with the web portal. For some embodiments, each carrier may assign a
representative to serve as an administrator. The administrator will need to be
registered with the web portal. The administrator may have all the necessary
rights and permissions to perform operations in the web portal on behalf of the
carrier. The administrator may invite other members of the carrier to join as the
carrier's representatives. This feature provides the carrier complete control over
roles that each carrier’s representatives may be assigned. This may be referred
to as self-service administration. Using this approach, the administrator only
need to send out the invitation to the prospective representatives. The
administrator does not have to deal with their credentials like setting up user ID
and passwords, etc. It is up to the new representatives to create their own
profiles, credentials, passwords, security questions, and so on. None of that
information is ever passed to the administrator, which is a huge convenience for
setting up new representatives. The risk of passwords and credentials being
exposed to others is minimized. It may be noted that the invitation of the
prospective representatives and the setting up of their profiles and credential
information do not rely on any interaction with the service provider of the web

portal. For some embodiments, functions of the administrator may optionally be
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910, functions |layer 915, data |ayer 920 and back office and network | ayer
925. The back office and network |ayer 925 includes portal infrastructure
930 and |wgQi2oittdred42per f orns operations relating to the weh/yseomaks87§hese
operations may include presenting the tenplates and soliciting information
fromthe carriers, extracting the information fromthe tenplates, storing

t he ext r godritmeafy thietseovice ptavidenef deg wbpertakt One lekample dfea botvid t hat t he
tenplates nmay solicit information fromthe participating carriers by

di fferent, aEaRAR t%@ﬁméﬁ‘@&@&\!ié‘@qufn%{, |ﬁe<%ré%§uar‘i’@r%% FBEtterrbitlysel ection of
possi bl e 'entrres presented in a pul’'l down type menu, Selection of existing
infornati&q, and auto-populating fields of the tenplates. O her operations
may be rVARMIA.0 performance, security, availability, analytics, CMS, |DM
user experience, and localization. The portal infrastructure 930 may
include logic for enterprise application integration. [0066] The back office
and net woj0R68py erTHE2administratardeailes isEvddNiconvéniasitbacatise ¢heO8arriarsdcdrogi ¢ t hat
performs operations relating to the switch fabric and the Ethernet
exchanger ; t] b t SHQRAI i lfCircuits to
interconﬁggiﬂ%@ﬁvgﬁgkﬁtr@ﬂ%@ ﬁ%?ﬂ%%f@%89k€¥3§QQEJ?gygf@?P églating t he

Et her net franes, nappi S, nmonitaring and troubl eshooti ng network issues
e SUBIPPRIPRIAERT THRGREISE Fa S HICNb hea 4SS DgerR PTG Leppor
tickets, servicing APIs, etc. The E-NNI infrastructure 935 may incl ude

| ogi ¢ f orarshimit theralie dolyichitiegitlwdtitbe cafiees vpat tienotspersaati Bored with t he
portal infrastructure 930 and the E-NNI infrastructure 935 may be

i npl enent hha S F iR I i ; i 7, The

ol es T ay o AR ERiRRIraeicln B £ OVICRAELASPbr 2ofbal bR
interact with the web portal _.For, sone ?Hbodine ts, each caﬁrier may assign
a repr eseéhfBRNGREAHESHP] Wral Gty MSANIPS: SrAMRIRe? SRIEREURIE BrNGi 11 need
to be registered with the web portal. The adm nistrator nmay have all the
necessar ysalégale cambtpevaiacsessito the menitaring amedratilestwoting infermatiomor t al  on
behal f of the carrier. The adm nistrator may invite other nenbers of the
carri er i jnfe BMbbbnGRS! heradininRRLRS RBh MViAIERESs bRRbUEm@T Ovi des t he
carrier conplete control over roles that each carrier's representatives may
be assigned.. This Wag be reﬁerred to as self-service ??ninislraFion. Usi ng
this approhed, 3% Well 45 MORreTRIgyers OiSFome PRSIy eS A R &AM T9%i on to
the prospective representatives. The adm ni strator does not have to deal

W t h t hei examplediheinansemplogessmayriyg ihpdyssty dobtrapiorpwssest as thetc. It is up
to the new representatives to create their own profiles, credentials,

passwor dsggra@cdbéhialf SMEEhdEDOMARHeS @fceMemanitt tHeh@iriemfiar sadition is ever
passed to the admnistrator, which is a huge convenience for setting up new

representatives. The rjsk of. rds.. redent i el exposed to

ot hers i st%rjrb\ﬂﬁriq 9%\5_re;ﬁ{e%%@hgésﬁ%\ggﬁ!}mgt?ﬁpﬁ@%iyrﬂlﬁq ﬁ%ﬁ?@ﬁn 8&1%{he prospective
representatives and the setting up of their profiles and credenti al

i nf or mat i Migstiagve ppesations Lpjuding deaexaropleverieate/Iesmyate usersppwdifder of the
web portal. For some enbodi nents, functions of the adm nistrator may

opt i onal | ysdb€ assign roles, rights and permissions, reset password, etc.

[0069] For some embodiments, when a new representative registers with the
web portal and create necessary credentials, that new representative may

initially have no permission rights to perform any operations, until authorization is
given by the administrator. For example, the administrator may review the profile
of the new representative and grant the new representative certain access rights.

This may be in the form of check boxes. The access rights are then appended
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- 35- SUBSTI TUTE SHEET (RULE 26) perfornmed by the service provider of the
web portal. One exanple of a service provider of the web portal is Equinix,
I nc. headwoantiemew2i n Foster City, California. [0068] ThecadiseeossTsas or
feature is very conveni ent because the carriers can decide which roles and
responsibilities they want to give to their group of representatives. The

carri ers todhe pesfiie bEtherrgw esxgaseritbinesaichiad beoombeithie nelespagdniativeét t hem
to only duties that the carriers want themto perform For exanple, only an

adm ni St[ﬁ%est Bd @lén% GFind \ﬁ?b b@g&ﬁsﬁ M el‘ﬁbbfii‘r‘@entQtHEWetb or a

change r or virtu Circui her ex a representative in
the sales rol e cannot have access to the nonitori n&e%gd t roubl eshoot i ng

i nf or mat i RAUESHBAL AErRICERIBAIRaHERCSERALIYE A1 PrSPAR ghthahvi t e enpl oyees

of the same carrier as well as non-enpl oyees to becone representatives of

the carri represlentatiaednaped ontthe gramied Bpteserghtsry hisaallohisreagharty contractors
who act on the carrier's behalf and under some type of agreenent with the

carrier. Pr@ééﬂ?}étiv@’io%ﬁvé %Vdrﬁ Jkgaﬁ@gefs%ﬂéﬁé%"é rl\éfjée V\Fh'éﬁ A%Fﬂd?ih%t reator may

al so performother admnistrative operations I rexa

createl/ter ate users roI ri ht and perm ssi ons,
reset pas‘g\g&)ﬁ’@ welp Eort?boﬁgﬂr e559(5‘ 'V@%%Bierr@ﬁ V\ﬂ@ﬁ er”é?}fesent ative

registers with the web portal and create necessary credentl al s, that new
r epr esentparsoralizag expetiéradd withtheewel ppaahéveni thougl reysmap npebé or m any
operations, until authorization is given by the adm nistrator. For exanple,

the adm %eﬂdrﬁﬁrﬁq)tﬁ@éénﬁ@ﬁ g,\gnbﬁg profile of the new representative and

grant the new representative certain access rights. This may be in the form
of check boxes. The access rights are then appended - 36-

[0070] In the diagram of Figure 9, the roles layer 910 illustrates the following
roles: administrator, product manager, sales (as related to lit buildings), carrier
management, bid team, sales (as related to quotes), procurement, provisioning,
engineering, and NOC. A representative in the product manager role is allowed
to complete qualification form, view information of other participants, view other
participants’ qualification, restrict qualification view, etc. For example, a product
manager for a carrier may not want representatives of a competing carrier to
view the qualification information of the carrier that the product manager works
for. A representative in the sales lit building role is allowed to update the lit
building list (LBL), update the LBL, view the LBL online, export the LBL, restrict
access to the LBL, etc. A representative in the carrier management role and/or
in the bid team role is allowed to submit RFQ, view open RFQ, notify open RFQ,
export RFQ, etc. A representative in the sales quote role is allowed to submit
quote, save in-process quote, queue quote, export quote, notify quote, etc. A

representative in the procurement role is allowed to order cross connect, order
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SUBSTI TUTE SHEET (RULE 26) to the profile of the new representative and

t hat becones the new representative personalized experience on the web
portal . P§O2eomeo@abodi mnents, the web pages that are presEnSeaowne7sas
representative are personalized for that representative based on the
granted access rights. This allows each representative to have a uni que and
per sonal i virgdalexpsy cameet, Wiean opert erders | mgdifywotder cbefinvediiopovieal ordéhe
representatives in the different roles may still enjoy personalized
experien h biod | : m ng the
sanme ope?@?wb}d%té[g(g%l%ﬁgﬁ?ﬂ% (If Pg%;bﬁqﬁg@ﬂ@dﬂ%@ﬁs@ }S}NEQLE?@ tl@el(“fg%r 910
illustrates the ’lSLOl | ow ng rol es: adm ni strator, sal es (as

rel at ed t@USATKLAPRIPHE S ndigg 1 {edy awﬁé'ﬁmap%8@£@%3 §‘z§’|' s (as rel ated

to quotes), procurenent, provisioning, engineering, and NOC. A
r epr esentagtivagon/veriffoatipncetac A nepresgatativelie theserdinesvird) tote andpl BIGC
qualification form viewinformation of other participants, view other

par't i oi Papieis lulelih G2k ADC BERREICHAHALIEIBATIObL! Rihed) . For exampl e,

a product nenager ftor a carri er not want representatives of a conpeting
carrier to, viewthe qualific n |nformat|on of the carrier that the
product nRRgRRIIONiepsseryice “ﬂ rS AN MRNPENG NISIRY. €% es 1it buil di ng role
is allowed to update the lit building list (LBL), update the LBL, viewthe
LBL online, export the LBL, restrict access to the LBL, etc. A

repr esent[@07VE i M hehappliaatiorelayenddly exoudesrvedtesamitesthatrare leatdndédtteam r ol e
is allowed to submt RFQ view open RFO, notify open RFQ export RFQ etc.

A Tepr esafbaligs v APR BRBIAHR @ é)rlseadbp‘?lcéhé GdrmEHiREld dlﬁétﬁye save

i n-process quote, queue quote, expor€ y quote, etc

represent e in the prgcu is allowed to order .cross connect,
or der E@%@éﬁ%@ﬁ'ﬂ%ﬁ?%ﬁﬂ@@l%ﬂﬁﬁ rvo@sse@grrﬁeéraf SITRE0 open
orders, notlfy order confirmation, view order history, etc. A

repr esentand bewithe infermationiis recsivey bylhe weab pottalweldhet AP howay ficlude ew, queue
and approve pending order, auto provision approved orders, notify

act i vati qforialibh %tléh@bregttﬁe AP BBROARI U t'HetHh?rd%@krﬁgef ing role

and/or NOC role is to VIeM/ contacts, view escal tlon process,
e R RIS BF b LR o, TR AR B o5

to the standard used by the switch fabric. This may be convenient for the

carriers that want to transmit a lot of information and would prefer, for example,

batch processing over bulk processing. One example is an API that allows the

carriers to push the lit building list (LBL). An LBL contains the buildings that are

wired for Ethernet services and the characteristics of those Ethernet services.

The carriers may use tools and various applications to maintain an LBL. The

carrier may work with and maintain this list on their systems. However, the LBL

API allows the lit building list information in the carriers’ database to be pushed

across the API and replicated onto the switch fabric’s database without any

manual data entry. The API is coded to receive the data in the proprietary

format and convert the information into the standard format used in the switch
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the carriers via APIs to enable the carriers' applications to comunicate
directly with the web portal. The APIs may tell the carriers howto send

t he i nf orwatzoowm2emad how the information is received by trhe/uvsedoparstal . The
APl may include information that enables the carriers' application to do

t he handshaki ng, mappi ng, and conversi on between the different protocols
and appl ifabtic’'onmtabage, dnd tshalss tadeh talawsathtibslly faeilitate abhihglaf data This nmay
be convenient for the carriers that want to transmt a lot of information
and woul f o0 : i r i-ng. One
xarpl o i EareRe G e QwRNDEBAE ST ARe M dby BRTFRIREE S &
(LBL). An, LBL contains the buildings that are wired for Ethernet services
and the HRR&BIN%ristics of those Ethernet services. The carriers may use
tools and various applications to nmaintain an LBL. The carrier may work
with and maintain this list on their systens. However, the LBL APl allows
the it HOOVE] ng Anaher eXaonpiaid am AP thdieallows thecarriedatogeshetheo be pushed
across the APl and replicated onto the switch fabric's database w thout any
manual d ent ra. PR n%ﬁﬁj i prietary
f or mat a?lédﬁ @%ﬂr%v@ér{ mﬂﬁo@ﬁ tlgrn m@%%tﬁpodt elds{r?gaﬁggreﬂg@lg?l}rﬁeﬁ&%@(g%@n t he
swi tch -38-I§UBSTITUTE SHﬁET RULE 26) fabric's database,, and is, al so coded
to aut onedSECEPINPrERISIRIIAPS FRRANRYS FPPUCAINE 16 ALE @IS PRINENY aht abase
onto the switch fabric's database w thout any nmanual data entry.

[ 0072] Andrdukrquetiagiane prcirgninfiPmatibatwelel tbaissanhe datr isireplcaten peestihe he
carriers' pricing information. The quoting and pricing APl enables the

carri ers AP HEFIEKI 86aREASE 2t bAShS: BRAnURIIE AHAARRL SRIONS (O

generate, nmaintain, and track quoting an ricing information while that
sane data_is replicated over the | .ipto.the ENNI's dat abase. Yet another
xanp o | RGBT PO SRating i e S g AU e i BED AT ahENe ket s ng
information fromthe web portal and the switch fabric. One exanple of a

ti cketi ngheyssitemfakred Oye ekempla ofchticketingsystem heedRbyrbtly swijcit kalpribys BMC
Software, Inc of Houston, Texas. Renedy is a custoner relationship tool

whi ch Caﬁh@%ﬁ@%&ﬁtérﬁ%&lﬂ@@éfﬁﬁa@hﬁd FHRFEIGH, T@8! HBmdfcied by the

carriers by t ans of ‘i nci dent nmanagenent tickets. Each ticket

represents an issue. assigned t.o a support, . .teamto resolve. [0073] The
functs on Gusyane” BdioRERietag vk a8 18 etk b ) kplfEedStuds Boer ar  ons
performed by each of the roles in the roles |ayer 910. These functions

i ncl ude aRrePIEN laged by theycalriers bmthe)m,eanw{incieéqt nmanagemeptitickeise, receive,
inventory and provision, and nonitor and troubl eshoot. The data |ayer 920

i ncl udes EadratidiatepgB¥erls aBe8RI2dRirivg tb@smﬁwgﬂeﬁﬁﬁto%sélbé. functions |ayer

915. The data may include user roles, rights and perm ssion, participant
listings and qualification records, LBL, open RFQ and directed RFQs, bids

and quot der. onfirmation,. activatiqns reports. . It _my be noted
that by, 20P3R] ng TieBRa BYE s, ek auabns e corRRBbRd it lnel ™y
identifying a lit building becones .

operations performed by each of the roles in the roles layer 910. These

functions include administration, qualification, list, RFQ, quote, purchase,

receive, inventory and provision, and monitor and troubleshoot. The data layer

920 includes data that may be generated by the functions of the functions layer

915. The data may include user roles, rights and permission, participant listings

and qualification records, LBL, open RFQs and directed RFQs, bids and quotes,

orders, confirmation, activations and reports. It may be noted that by allowing

the carriers to provide their LBL, the process of identifying a lit building becomes
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-39- SUBSTI TUTE SHEET (RULE 26) nuch faster and easier. The LBL of all the
participating carriers can be stored in a searchable and rel ati onal

dat abase w0 20hiakidhey can be di scovered by, for exanpl epCItusean/ oatsds ess,
metropolitan areas, cities, zip codes or other simlar general geographical
identifying conveyed information. Being able to discover the LBL and being

to pl ace moclofabter ancheasigve bl ppLBhlof bihdte participhtiay adeidrswdrmba storetioh fabric
enable the carriers to be able to connect and take advantage of the

servi ces QEe%H&BIe%@rr‘eﬁtlﬁpaﬂ cﬁ&‘fﬁﬁaémﬂia@tﬁégy%ar{ﬁ a‘élzg\?érea fggmbodi ment s,

a the Ethernet swt rmey 1nc g suppor system (BSS)

to enabl e ord rin | ing, keepjing track, of carriers, and managi ng
carrier r@?aé@ﬁ’ %e& adﬁfﬁsssm%roﬁgh@g %P5 Gitlesne'e CoPRE OEPHIN $ERIIwi t ch

platform may include a service bureau systemto enable the carriers to use
t he web pgereahl gengragiical édentifying eoneyednniorragiieenBeing dote tondisearek servi ces.
For exanple, the carriers can use the web portal to publish and search for

net wor k Stﬁg‘LEﬁ_ea?nd bOnB A9 Bldcal GiRs UACPRBLRRIEIGE is hoPAiBa sy #Vi s oni ng

orders, to nDnlto |agnose net wor K | Ssues to pay for services
recei ved 0 |Ilust exa screen of ortal, in
Focor danc Wi TAbEG A4Sk fie caigr s ahkdo CoABLrNEERGS dey-BBo8 Lt ot od

wi th a hone page of the web portal. It may include options to enable the
carri ers sendcehef othee pamisenalatdst esmediabelyf or m oper ati ons as described in

Figure 9. The web portal (or web-enabled user interface) may be resident on
a server and is configured to present web pages including the honme page and

|t ﬁ][ﬂ(;'r ?rfa tef[og??fofnr%%_ Aea@ﬂbbﬁl?ﬁérﬁé‘ PiheERbirRA swits BB rinapInckide a
billing support system (BSS) to enable ordering, billing, keeping track of carriers,
and managing carrier relationship. For some other embodiments, the Ethernet
switch platform may include a service bureau system to enable the carriers to
use the web portal to negotiate and enter into agreements for network services.
For example, the carriers can use the web portal to publish and search for
network services, to negotiate and become partners, to place provisioning

orders, and to monitor and diagnose network issues, and to pay for services

received.

[0075]  Figure 10 illustrates an example screen of a web portal, in
accordance with some example embodiments. Screen 1000 may be associated
with a home page of the web portal. It may include options to enable the carriers
and their representatives to perform operations as described in Figure 9. The
web portal (or web-enabled user interface) may be resident on a server and is
configured to present web pages including the home page and templates to a

browser application on a client machine to solicit information from the
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SUBSTI TUTE SHEET (RULE 26) participating carriers. The information is then
extracted fromthe web pages and the tenplates and stored in an associ ated
dat abase.wOhns/emabl e the participating carriers to publPCThSp@EvwoTsks
services and capabilities offered, search for network services and
capabilities offered by each carrier, submt requests for quotes (RFQ) and
r esponsespdrticipandE4dierd. nifie mf@naation dy trencetregterf fromehg wdbugdgesi anaui t s
between their private Ethernet networks, and nonitor and troubl eshoot the

virtual c i : I I Et rks fromthe
web port%éqfwg%ﬁ%@%#ﬂr%ﬁ%W?}%Sé&é%reggﬁy%& ng%?ﬁéeqlg?%é{\pfi on 1004 may
allow viewi ng of participating carriers'  inforpation, Thi y include a
conpany m%ﬂ&pat,mﬁ%rrlﬁfa aﬂqbégh ﬁﬁ?\’mrﬁéﬁfvdﬁﬁs %ﬁa&#ﬁﬂ'%ﬂffgm »eCalChBuy

option 1006 nmay allow the representatives to submt RFQs, view open RFQs,

export RAQnemark sGafidesqnd capabiitigs wigred hywathearmrieprsebenit raguests foro updat e
LBL, submt quotes, etc. Order option 1010 may allow the representatives to

request fQiopd ﬁ?(fféé)oéﬁd“ﬁbs@Bné’ééfo%b Fﬁ#@&ﬂhifctjlétae Fﬂﬁé?éniﬁgbi‘%\?i%é’l may al | ow

the representatives to recelve status an gnostic information fromthe
integrated switch fabric. Profile option 1014 all ow the representatives
Lo 1 ovi evihie BB TRk vBRUFEEEE et K reahdBRERe S e Tay. al | ow
the adm nistrator representatives to performoperations as descri bed above
wi t h Fi guhe Wiudl circils dsewelbtie dtheihewn pdeatericthamed netviarks &oen ie web
representative froma carrier, sonme of the options described may not be

vi si bl e. d:d}faLexarrpl e, when a representative assigned with the NOC rol e

signing on to the web portal, that representative may not see the order
option 1010. -41- SUBSTI TUTE SHEET (RULE 26) Being able to view the order

Who are db07Bhed THIEN BRGEIrE AEIENIOUR: BaTGF MG SCBamay B e Gome

enbodi ments, the web portal may include a screen that
of participating carriers’ information. This may include a company profile,
qualification information, LBL information, etc. Buy option 1006 may allow the
representatives to submit RFQs, view open RFQs, export RFQs, etc. Sell option
1008 may allow the representatives to update LBL, submit quotes, etc. Order
option 1010 may allow the representatives to request for provisioning of virtual
circuits. Monitor option 1012 may allow the representatives to receive status and
diagnostic information from the integrated switch fabric. Profile option 1014 may
allow the representatives to review and update their profiles. User management
option 1016 may allow the administrator representatives to perform operations
as described above with Figure 9. It may be noted that, depending on the role
of a representative from a carrier, some of the options described may not be

visible. For example, when a representative assigned with the NOC role signing

on to the web portal, that representative may not see the order option 1010.
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provi des a search option to allow the representatives to search for
information related to the Iit buildings. For exanple, the screen 1000

i ncl udes wogenrmebosbox 1020 that includes an input area POZAISC@ompmesfy an
address and an input area 1024 to specify a nane of a netropolitan area or
acity. Optionally, the search box 1020 may i nclude input areas to all ow
entry of Beingpbtodeviow tiod beter Dptioh 40 1Qéihiead xpeeogceaiia oady balesenfed ng
conveyed information to enable searching for the |ist buildings based on

0 ! st bu sed o
he. | nput CL i RRS Ty o . B B e nR SR R or

name of a netropolitan area or city are specified, button 1025 nay be used
toinitiate_the search of the database. The screen 1000 nmay al so include a
si de bar [9074Leud Aseer@Ppodimentsghayebprstal mayneldde grereei ihgh such as,
for exanple, the nunber of new partners, the nunber of new bids, the nunber
of new RASgevidend ddaecmoptiar toodllonetveseprasentatipdsitcesearth éorgo®irmiation of t he
side bar area 1026 and the type of information displayed in the side bar

1026 are /ol Jiugtd MeAfl baitaigs SXBFBY fmARd 4@ Yo RN S8urkh®o
t Tt Pho

i npl ementation o e screen gure I'S an exanpl e £l ow

diagramthat illusfrates a proces f enablin carrier to utilize

servi cos TtonabinglioRs G pBraTan 102 ta SEas L8 UIcER DG IBRYGHRRENt 5. A
bl ock 1105, the carriers go through the qualification process and becone
par t ner s. 1084etoppecily acameof @ metexslitanyaree Quiaratyt eptionally, SWBSFATWTE SHEET
(RULE 26) carriers to fill out a qualification tenplate. At block 1110, the

carriers W@&ﬁﬁﬁak/%d%&é/ingﬁt5{@%@&6%%% ity Jih8bée BEbIMRE kimiffid servi ces.

After the carriers becone particlipants, they nay view other carriers’

services to search fqr services that they may,.neged, ce a service is
Tdent 11 dineia deodrantisAl Perba CoRvased Mol enatlE SeRrcRIBAON A bl ock
1114, a carrier that is offering services may receive an RFQ from anot her
carri er. tha lishbildirgsdhasedeorcthese searayparemetard. for ekempleQinsieskdl on an
agreenent being established between a carrier that submts an RFQ and a

carrier t t i ) f i ur, as
L*gsﬁfggc E%ﬁ’@@f‘ﬁédrbg% th8 ifftRarsa POLE W%@édg%rﬁ%ﬁ k68 MRAePaS

shown in 1116. At block 1118, an o e generated to provision
a virtual _circuit. At block 112 options may. be made..avail abl enabl e
moni Lot | RFGIREE £abREBRToR! g ieOliapiaian OF RCRTe oG8 BHEREORRr 1 ons of
the detail ed descriptions above are presented in terns of algorithnms and

synbol i ¢ mapbessetde iniatiedhe spaichtaf the daiabaae.a Thetssradn HiGD may @fgsut er
menory. These al gorithm c descriptions and representations are the neans

used by tiReisge akdidid BEr br”qtﬁeflﬁé Q@b@d@@qg‘%ﬁﬁilﬂgot@l@f folatedmmRimafidrestdnvel y
convey the substance of their work to others skilled in the art. An

Ceanence 1 T Satn Eafie RS orHeu PR e vl B FEYIGT e hoce.

requiring phgsical mani pul ati ons of physical quantities. Usually, though
not necesy#nPenof naveBEQsuand ithe Bembakel newe sepian widasescT he papition okmgnet i ¢
signal s capabl e of being stored, transferred, conbined, conpared, and

ot her wi sethamiderbdredred.-10R6 dhaistheecsr inRnvaibe dispidyctliingise siBeibagiipas!l y for
reasons of common usage, to refer to these signals as bits, val ues,

el ements, , AN afed 508h AhMR ah& M, vaPy BBEESding ontRE implementation of

the screen 1000.

[0078]  Figure 11 is an example flow diagram that illustrates a process of
enabling a carrier to utilize services offered by a web portal, in accordance with
some embodiments. At block 1105, the carriers go through the qualification

process and become partners. The qualification process may require the
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-43- SUBSTI TUTE SHEET (RULE 26) |ike. These algorithnms may be witten in a
nunber of different software programm ng | anguages such as C, C+, or other
simlar Iaogoagesw42Al so, an al gorithm nmay be i npl enment egcwitskoloionsss of code
in software, configured | ogic gates in software, or a conbination of both.
In an enbodi ment, the logic consists of electronic circuits that follow the

rul es of dpoémao fillegt a.quatifidati@ndembitie.cAnbrick 19a0t tiercarddrsimay need | ons, or
any conbi nation of both. [0080]1t should be borne in mnd, however, that

2| O o NB3oBE bMAin ARG Relibolicad Soe| ekl i, bifefpPr obr | at e

physi cal ies and are merely conveni en el s applred to these
quantities. Unless specifically stated otherw se as appar nft fromthe above
d@ss@lafcgl Obn, di scussi ons

di scussi JPREOM] p?@'C'&ﬁBFSeg?eé/t@ae//ﬁ/Wé(\to R BHYREUSCEHES

utilizing terms such as "processing” or "conputing” or "calculating" or
" det er m ngangtesthat diepinayinegd. noeresérnvice,is idendified,ca téreienntaysubanid
processes of a conputer system or simlar electronic conputing device,

that mani gy hetes sapdyiABKR! {10961 PRE I O @nAMESiifefihg( el ectroni c)

guantities wthin the conputer systenmls registers and nenori&€s into other
data simlarly represented hysi cal quantitje ithin the conputer
System neHRIVIPES MY PRGNS BB QAROTE aREINeE eRer nibTRRERS 18§ GrGe May
transm ssion or display devices. [0081] The illustrations of enbodinments
descri bedebpord to theeRFQt Based ancarpagreedend bgimgerstdblishdd betweati ag of t he
structure of various enbodi nents, and they are not intended to serve as a

conpl ete 1Bt ¢ I I and
yar s R AR B e P Db R O I QLRI 0t ner
enbodi nent

of thé" sle}vicbeem%(/)%%agr%sts ownOR Bicdk 1596 At lock* 118, an order may
be generated to provision a virtual circuit. At block 1120, options may be made

available to enable monitoring and troubleshooting the virtual circuits.

[0079]  Some portions of the detailed descriptions above are presented in
terms of algorithms and symbolic representations of operations on data bits
within a computer memory. These algorithmic descriptions and representations
are the means used by those skilled in the data processing arts to most
effectively convey the substance of their work to others skilled in the art. An
algorithm is here, and generally, conceived to be a self-consistent sequence of
steps leading to a desired result. The steps are those requiring physical
manipulations of physical quantities. Usually, though not necessarily, these
quantities take the form of electrical or magnetic signals capable of being stored,
transferred, combined, compared, and otherwise manipulated. It has proven
convenient at times, principally for reasons of common usage, to refer to these

signals as bits, values, elements, symbols, characters, terms, numbers, or the
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SUBSTI TUTE SHEET (RULE 26) the art upon review ng the above description.
O her enbodi nents may be utilized and derived there from such that

st ruct ur avoand/d2egecal substitutions and changes nay bePomds2emonTsas
departing fromthe scope of this disclosure. [0082] Thus, what has been
described is a web-enabl ed user experience for conmerce and col | aboration

i n privatlkenethesekalgorithasgesy bé whitten émabiuecbarsd diffareetr Salimeares i nt egr at ed
with a switch fabric and configured to automate an end-toend process of

i ntercon i i e : ' i nor e
Virtual aroRreig ¥R eIl CECR0 el siiel 1 bRaled ARS8 7" e
swtch fahric, The Ethernet exchanger has plurality of_ por to enabl e
connect i rﬁj%W@”bWﬁVE@é”‘ﬂ%@%g Wiy s CSaeﬂméoﬁ\S@ﬁeis é%f.'gp”fﬁézfqgé(b- enabl ed
user interface is configured to present web pages and tenplates to solicit

i nf or mat i gaie$ imosoftwarecar a cempination@hdbthe nren embodierentithedodioi t request s
for gquotes (RFQs) and responses to the RFQs, to provision the virtual

circuits i} t '

Froubl esrast Eng! SRErBp LRbAIENGh (RENEE KEBOBRANIRAT SolBardiy
representative a? an adm ni strator havi ntﬁ a,[dm' an st%at or role. The

admi ni st rEAWRINPATE NS NSIEHFIORS A AYFBRHBAIGHPION G 2 group of
representatives and to grant rights and perm ssions to these
representatives. Navigation of the web-enabled user interface by a

repr esent[@0BOE i rit shmildbe iporiesinpimsio hawererd that atird theesenandcesiodilat he assi gned
role and the access privileges granted to that representative. [0083]It may

o aon LR e SRRy chSE R A IRl afs oY, ot o
(RULE 26)merely convenient labels applied to these quantities. Unless specifically stated
otherwise as apparent from the above discussions, it is appreciated that
throughout the description, discussions utilizing terms such as "processing” or
"computing” or "calculating" or "determining” or "displaying” or the like, refer to
the action and processes of a computer system, or similar electronic computing
device, that manipulates and transforms data represented as physical
(electronic) quantities within the computer system's registers and memories into
other data similarly represented as physical quantities within the computer

system memories or registers, or other such information storage, transmission or

display devices.

[0081]  The illustrations of embodiments described herein are intended to
provide a general understanding of the structure of various embodiments, and
they are not intended to serve as a complete description of all the elements and
features of apparatus and systems that might make use of the structures

described herein. Many other embodiments will be apparent to those of skill in
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exaggerated, while others nmay be m nimzed. Accordingly, the specification

and drawi ngs are to be regarded in an illustrative rather than a
restrictiwe 20ammeend2- 46- SUBSTI TUTE SHEET (RULE 26) CLAI WBTWs2410i0$78¢$ ai med
is: 1. An apparatus conprising: a web-enabl ed user interface

resident on a server that is integrated with an Ethernet exchange switch

fabric antiearndpaureeibwiog the avmtcedestriptich.t Otfesrdnparti@entsahay beer connect i ng
private Ethernet networks of two or nore carriers via one or nore virtual

Circuits gg E@@'ahafb%ﬂ @EH’@@@m‘rﬁ‘%u@h t@ﬁ%%‘?ru%ﬂfr&lsarﬁf |Wg@a| Sidhififtio Iq@bi ngc. the

web- enable user in ace con ure ges and tenplates to
a browser application on a ent machine to solicit ormation from
partici paﬁhafﬁ]@eéérﬂ%)ﬁ e g‘a(iﬁl"}’i”g}?qtge@%t'ﬂﬁéfoé@ther%m %J%%geand t enpl at es
and stored in an associ ated database in order to enable the participating
carriers to 1) publish network services and capabilities offered, 2) search
for net wjOR82Er viTdes, whet kapbben des@ibeafis arvesb-byalslad isenexpariencdforsubm t
requests for quotes (RF(s) and responses to the RFCB 4) initiate a

prOV'S'O”éd?ﬁmQEc)et fa'bH?a{t '|ﬁ \6%1 rﬁ%ot t cthgﬁ 'Wé’é@n%l@&h@@ﬂi

net wor ks, and or an Cl T Cul as well as

their own vate Et hernet netvvor from he we nabl ed user terface.
R N TR A R R % Al St

interface by a representative int he group is personalized based on one or

nore of térel pesegmelintertenrauting pevatedetbsrnat netwebe of garastedatonetdrat

representative,
more virtual circuits established by one or more Ethernet exchangers of the
switch fabric. The Ethernet exchanger has a plurality of ports to enable
connecting the private Ethernet networks of the carriers. The web-enabled user
interface is configured to present web pages and templates to solicit information
from the carriers, to enable the carriers to submit requests for quotes (RFQs)
and responses to the RFQs, to provision the virtual circuits between the private
Ethernet networks, and to monitor and troubleshoot the virtual circuits. Each of
the carriers is to assign a representative as an administrator having administrator
role. The administrator is authorized to assign other roles to a group of
representatives and to grant rights and permissions to these representatives.
Navigation of the web-enabled user interface by a representative in the group is

personalized to one or more of the assigned role and the access privileges

granted to that representative.

[0083] It may be appreciated that Figures 1-11 are merely representational

and may not be drawn to scale. Certain proportions thereof may be
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-47- SUBSTI TUTE SHEET (RULE 26) wherein each of the participating carriers
is to assign a representative as an adm ni strator having adm ni strator

rol e, wheweinitdeo4adm ni strator is authorized to assi gnrporhmseomwokmsssto a
group of representatives and to grant rights and perm ssions to these
representatives. 3. The apparatus of claim1l1l, wherein the tenplates are

or gani zedexaggeadted, whilendthersmap befminimizbe. pacdidnghatth@gpedficdtensarfdor a
specific topic or purpose including a first tenplate on network

capabi | | td@%@%%r@'i%@%&éﬂdghhﬁa nfb Wé‘%th@r”t'%ﬁtaere%f‘rdﬁ’%eﬁ%Oum

i nformation ereinthe orna articrpating carriers is
extracted fromthe tenplates and stored in the database for repeated uses
by one or nore of the web-enabled user interface and the integrated switch
fabric, and wherein the tenplates solicit information fromthe
participating carriers by many nechani sns includi ng manual entry, selection
of possible entries presented in a pull down type nenu, selection of

exi sting information, and auto-populating fields of the tenplates, and thus
once data is entered into a given tenplate and extracted fromthat tenplate
into a database, then that data is reused whenever potentially needed
again, and wherein a first routine is coded to automatically extract the
information fromthe tenplates and store the information in the database.
-48- SUBSTI TUTE SHEET (RULE 26) 4. The apparatus of claim 3, wherein the
tenpl ates include a carrier qualification tenplate to allow that carrier to
qualify and a carrier profile tenplate to list their information, services
offered as well as network capabilities. 5. The apparatus of claim 3,
wherein the information solicited fromthe tenplates includes a
participating carrier's lit building information that is subsequently
stored in a searchabl e database to be discovered by other participating
carriers using a search functionality built into the web portal based on
one or nore of 1) a street address, 2) a nane of a metropolitan area or of
acity and 3) entry of a zip code or other simlar general geographical

i dentifying conveyed information.
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What is claimed is:

1. A method for an Ethernet exchange service implementing a physical integrated switch fabric,
comprising: enabling a plurality of carriers to participate in the Ethernet exchange service that
comprises a web-enabled user interface and the physical integrated switch fabric having one or more
Ethernet exchangers, the plurality of carriers having their private Ethernet networks connected to
ports of the one or more Ethernet exchangers, the one or more Ethernet exchangers are configured to
provision virtual circuits interconnecting the private Ethernet networks; enabling each of the plurality of
carriers to assign roles and rights and permissions to an administrator and to a group of
representatives to act on behalf of each of the carriers; enabling the administrator and each of the
representatives in the group to have a different experience using the web-enabled user interface
based on one or more of their assigned roles, rights, and permissions; and enabling the administrator
and one or more of the representatives in the group to enter lit building information on behalf of their
carrier using one or more templates, wherein the lit building information is to be stored in a searchable
database for discovery by other carriers, where portions of the Ethernet exchange service including
the steps of the method are implemented by software scripted routines, hardware logic, and any
combination of both, and any software is tangibly stored on a non-transitory machine-readable
medium.

2. The method of claim 1, further comprising: enabling the administrator and the one or more
representatives in the group of representatives to submit request for quotes, respond to the request
for quotes, placing orders for the virtual circuits, and monitor and troubleshoot issues related to the
virtual circuits.

3. The method of claim 2, wherein the administrator and the representatives in the group performs
tasks on behalf of their carriers using web pages associated with the web-enabled user interface,
wherein the web pages include a home page having options to enable searching for lit buildings
based on street addresses and metropolitan areas or cities, and wherein the homepage includes
options to submit the request for quotes and respond to the request for quotes.

4. The method of claim 3, wherein the templates include a carrier qualification template to allow that
carrier to qualify and a carrier profile template to list their information, services offered as well as
network capabilities.

5. The method of claim 1, wherein the roles assigned to the one or more representatives in the group
include roles that are authorized to search for services, submit a request for quote and responses to
the request for quotes, provision the virtual circuits between the private Ethernet networks, and
monitor and troubleshoot the virtual circuits.

6. The method of claim 1, further comprising associating the web-enabled user interface with a
website on the world wide web with a homepage having a plurality of options to enable the
administrator and the group of representatives to perform actions on behalf of their participating
carriers, and wherein the options and web pages associated with the homepage are selectively
presented to each of the representatives in the group based on their one or more assigned roles and
granted rights and permissions.

7. The method of claim 6, further comprising the assigned roles and the granted rights and
permissions to the representatives in the group by inviting them to become a member of the web site,
and requiring each of the representatives in the group to provide own credential information without
involving the administrator, and wherein the rights and permissions are granted by the administrator
subsequent to each of the representatives having established their own credential information with the
web site.
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8. The method of claim 1, further comprising performing translation services in between two private
Ethernet networks independent of the proprietary protocol used in either private Ethernet network,
wherein the switch fabric includes an application coded to act as an agent to convert back and forth
between various protocols, bandwidth requirements among the private Ethernet networks of the
participating carriers.

9. The method of claim 8, further comprising providing application programming interfaces (API's) 1)
to enable the participating carriers to push information regarding their private Ethernet network from
their searchable database across the API in a standard way to the web-enabled user interface or 2) to
enable the web-enabled user interface to pull the information regarding a participating carrier's
network from their searchable database across the API in a standard way, wherein the API's are
configured to enable the participating carriers 1) to view the information the participating carriers'
applications on the web-enabled user interface, and 2) to store the information in their own database,
which is then replicated in the searchable database associated with the Ethernet exchange service,
and eliminate a need to manually map out a migration of data in particular fields in a participating
carriers' database to the particular fields in the searchable database associated with the Ethernet
exchanger.

10. The method of claim 1, wherein the switch fabric and the web-enabled user interface are carrier-
neutral, wherein the web-enabled user interface is configured to allow the discovery of lit buildings by
capacity, price, service level, and buildings that have Ethernet services, wherein the discovery is
enabled by the one or more templates, and wherein information provided by participating carriers via
the one or more templates is stored and aggregated to be searchable and publishable.

11. A non-transitory machine-readable medium storing instructions, which when executed by a
machine, are configured to cause the machine to perform the operations in claim 1.

12. A system for enabling a plurality of carriers to participate in an Ethernet exchange service,
comprising: a web-enabled user interface and a physical integrated switch fabric having one or more
Ethernet exchangers, the plurality of carriers having their private Ethernet networks connected to
ports of the one or more Ethernet exchangers, where they are configured to provision virtual circuits
interconnecting the private Ethernet networks, wherein the physical integrated switch fabric is
configured to enable each of the plurality of carriers to assign roles and rights and permissions to an
administrator and to a group of representatives to act on behalf of each of the plurality of carriers,
wherein the web-enabled user interface is configured to provide a different experience to the
administrator and each of the representatives in the group based on one or more of their roles and
rights and permissions, and one or more templates from the web-enabled user interface configured to
permit the administrator and one or more of the representatives in the group to enter lit building
information on behalf of their carrier, wherein the lit building information is stored in a searchable
database for discovery by other carriers, where portions of the system including the web-enabled user
interface and the physical integrated switch fabric are implemented by software scripted routines,
hardware logic, and any combination of both, and any software is tangibly stored on a non-transitory
machine-readable medium.

13. The system of claim 12, wherein the web-enabled user interface is configured to enable the
administrator and the one or more representatives in the group to submit request for quotes, respond
to the request for quotes, place orders for the virtual circuits, and monitor and troubleshoot issues
related to the virtual circuits.

14. The system of claim 13, wherein the administrator and the representatives in the group performs
tasks on behalf of their carriers using web pages associated with the web-enabled user interface,
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wherein the web pages include a home page having options to enable searching for lit buildings
based on street addresses and metropolitan areas or cities, and wherein the homepage includes
options to submit the request for quotes and respond to the request for quotes.

15. The system of claim 14, wherein the templates include a carrier qualification template to allow that
carrier to qualify and a carrier profile template to list their information, services offered as well as
network capabilities.

16. The system of claim 12, wherein the roles assigned to the representatives in the group include
roles that are authorized to search for services, submit a request for quote and responses to the
request for quotes, provision the virtual circuits between the private Ethernet networks, and monitor
and troubleshoot the virtual circuits.

17. The system of claim 12, wherein the web-enabled user interface is associated with a website on
the world wide web and comprises a homepage having a plurality of options to enable the
administrator and the group of representatives to perform actions on behalf of their participating
carriers, and wherein options and web pages associated with the homepage are selectively presented
to each of the one or more representatives in the group based on the one or more of their assigned
roles and the granted rights and permissions.

18. The system of claim 12, wherein the switch fabric is configured to perform translation services in
between two private Ethernet networks independent of the proprietary protocol used in either private
Ethernet network, wherein the switch fabric includes an application coded to act as an agent to
convert back and forth between various protocols, bandwidth requirements among the private
Ethernet networks of the participating carriers.

19. The system of claim 18, wherein the web-enabled user interface is configured to provide
application programming interfaces (API's) 1) to enable the participating carriers to push information
regarding their network from their database across the API in a standard way to the web-enabled user
interface or 2) to enable the web-enabled user interface to pull information regarding a participating
carrier's network from their database across the API in a standard way, wherein the API's are
configured to enable the participating carriers 1) to view the information from participating carriers'
applications on the web-enabled user interface ,and 2) to store the information in their own said
database, which is then replicated in the database associated with the Ethernet exchange service,
and eliminate a need to manually map out a migration of data in particular fields in a participating
carriers' database to the particular fields in the database associated with the Ethernet exchange
service.

20. The system of claim 12, wherein the physical integrated switch fabric and the web-enabled user
interface are carrier-neutral, wherein the web-enabled user interface is configured to allow discovery
of lit buildings by capacity, price, service level, and buildings that have Ethernet services, wherein the
discovery is enabled by the one or more templates, and wherein information provided by the
participating carriers via the one or more templates is stored and aggregated to be searchable and
publishable.
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