REAL TI ME CONFI GURATI ON AND PROVI SI ONI NG FOR A CARRI ER ETHERNET EXCHANGE
RELATED APPLI CATI ONS [1] This application clainms the benefit of and
priority woz2alto2pdawree: 1) U.S. Provisional Application tctriusdoroBddERNET
EXCHANGE" filed on Decenber 10, 2009 having application serial nunber

61/ 285,371 and is incorporated herein by reference in its entirety; 2) US.

Provi si onal REAL TIME CONFIGURATIER XNDEP ROWSRNINGIROR AV\CAKRHERTFORM
"filed on Septenber 4, 2009 hav'iE]E%NaEprl i cation serial nunber 61/239,997 and

i s incorporated herein by refleF EXCHANGErety; and 3) U S.
Provi sional Application titled "ETHERNET EXCHANGE" filed on April 12, 2010

havi ng aﬁgﬁﬂeﬁwg 61/ 323,066 and is incorporated here| n by
ref erenc ICE OF COPYRIGHT [2] A portion of the
di scl osure of this patent docunment contains material that is subject to

copyr | ghtl; B'iPt ecleQBRBIiTééﬁoﬁ%@fﬁw‘s%‘é bBUEHR of AR d?ﬁgﬂpﬂto%ltth%%@ Gle facsimle

reproduction’ by an software engi ne ‘an as it
ot her wi séﬁmta@&nﬁitg\ﬁﬁfqa%gaﬁééqé?ﬁ%%i EX G ANBRS fleckanBeoupbor 0. NI o
[ 3] Enbodi nents of the invention generally relate to network connectivity
in a many2008 maiyg appliicaton seri@munbmertlii285, 88t endés inicordoaatiey, heagindypect of
" 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
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WO 2011/ 029047PCT/ US2010/ 047884 enbodi nent of the invention relates to
aut o- provi sioni ng, configuration, and nonitoring and troubl eshooti ng
circui ts wo 2an/Bbder net exchange environnment. BACKGROUNPCORISTE/0UTESENTI ON
[004] One of the challenges that many network carriers face is how to nmake
their ser | The
custonersélmﬁg&ig%\ﬁl ocﬁ'{% ﬁvérﬂ|otr1%|a!i(?§ %ﬂgﬁfré\g%bgﬁ@gg@ﬁﬂ tﬁorg%fil ve for each
carrier to |nstaII hei r own end-to-end rin ervice these custoners.
Many car rMEROTEIG RO HRIGENRAING IR thiNngH WE @@E@P%ew@mem. ber) in
many netropolitan areas. As such, it is possible for one carrier to connect
to an existing network of anot her carrier. This type of connection is

referred work | nterconnection (D-NNI).

Typi cal | M—Qﬁ @E\JIQVE&'IJ\SN] conplex and tinme consum ng. It takes
alot of time for the two carriers to negotiate an agreenent and for their
engi nee“[094 eandnéd 8f HRNEhaNen é!’ha@rr?a‘hwiét\ﬂﬁrk cHierRT96ERShdwd fRRAL ed

whenever nnection with an ther carrier 1s required, nmaking 1t very

Ineffici etﬂtew%g(rjwces ava?(lable%o thSeL|JrB guTsltgr%lrEs chEoEr;lrpétﬁvlé%osts) 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.
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SUMMARY COF THE | NVENTI ON [ 005] For sone enbodi nents, an Ethernet swtch
platformincludes a web portal and one or nore Ethernet exchangers to

provi de Bybennak®ichange services to a plurality of sereras2@oovisders. The
Et hernet switch platformincludes codes scripted to automatically extract
information fromweb pages and tenpl ates presented by the web portal to the

service §§Ml\h’£ﬁ?oﬂ"rﬁ§m\f@ﬁh' nf or mati on i ncludes information about the
private service providers and is stored in a
rel ati onal database. A buying service provider may use the web portal to

submt a Hoea]Jesthfr@ronmJ@mbodiﬂr'é@)ts, ah Eglernatgwiteh\platfornrineiudes aweb use the
web portal to provide quotes in response to receiving the RFQ Based on an

o vi oo g AR BT e oRth A B PR AR E ot o “and the

rel ati onal database to popul ate fields of a E]r ovi sioni ng request. The
provi si orﬁefﬁkjce%iﬂjéﬂurﬂﬂytoﬁéﬁthﬁeoQ!@g@éEﬁ-b-f/hQ Rehernefesviteh @Ifqrffh'nﬁlugﬁﬁor mto
provision a circuit to interconnect a private Ethernet network of the

buyi ng sesodesescripted tderutovmnbiicaly mixiraet infdrmadonéometbpalgesfantihe sel |ing
service provider. Tools are nmade available to enable the buying and selling

SE1 2 BERMARE Bl @oa0b e 50K obF MR B SRRe WAGHEIL L oy dpsLST! TUTE

o agr am R TRAPRATGEesa T HAGRD ABOWA thoiRsaisy EWomal ABREOT Bl pped wi t h
an Et hernet exchanger, in accordance with sone exanpl e enbodi nents; and
service providers and is stored in a relational database. A buying service
provider may use the web portal to submit a request for quote (RFQ). A selling

service provider may use the web portal to provide quotes in response to
receiving the RFQ. Based on an agreement formed between the buying service
provider and the selling service provider, information is extracted from the RFQ,
the quote, and the relational database to populate fields of a provisioning
request. The provisioning request is then processed by the Ethernet switch
platform to provision a circuit to interconnect a private Ethernet network of the
buying service provider with a private Ethernet network of the selling service

provider. Tools are made available to enable the buying and selling service

providers to monitor and trouble shoot the circuit.
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Figure 1
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Figure 3
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bl ock di

transl at
and
qual ity

Bis a block diagramthat illustrates an exanple of an Ethernet
r, in accordance wth sone enbodi nents; and Figure 1Cis a
bl ock di agoamided47i | | ustrates exanpl es of various i nterPCoruse@iovissy
avail able to the carriers, in accordance wi th sone Enbodi nents;

and

Is a diagramthat illustrates one exanple of the options avail able

' | ' dance with sone enbodi nents; and
[BRIEF BESCRIPHONUF THE i éat es an exanpl e of Ethernet frane

ion, in accordance with sone enbodi nents; and Figure 3B is a

4008 t Merte drialitsds @ferso angdtimeatsasthhe imvienfdmer weichf r ame

ion with nultiple connections, in accordance with sonme enbodi nents;

Figure 3Cis a block diagramthat illustrates translation of

of Serpthtife YAIL 31 o diBgARE Mt TERats I SRTBS TRSPLIFBLY "0 ~%

SUBSTI TUTE SH

center equipped with an Ethernet exchanger, in 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
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WO 2011/ 029047PCT/ US2010/ 047884 Figure 3Dis a table that illustrates
an exanpl e of bandwi dth translation, in accordance with sone enbodi nents;
and wbhigurIBE i s a table that illustrates an exanple/uskoiQuaissty of
Service (Q0S) traverse, in accordance with sone enbodi nents; and

Figures 4A-48 gued alies bRt USIIAL 57 AR G onidiASRrlash vi o

(CoS) mappi ng, Pn accordance wt one enbo I'gure 4C
illustrates an exanple of frane size adaptation as configured in an

Et her net 1BASRAKIGAES With sodee cARREEGREAbe enbodi ments; and Figure 5
Is a block diagramthat illustrates an exanple of nonitoring and troubling
shooting tools that nay be available to the carriers, in accordance with

some enbodi merkigureér8H is a table fharulest@tesam ekbmple ¢fl @gdlayot Betvidd | ustrates an
exanpl e of a marketplace, in accordance with sone enbodi nents; and

(QoS) traverse, in accordance with some embodiments; and
Figures 4A-4B are tables that illusirates examples of Class of Service

(CoS) mapping, in accordance with some embodiments; and

Figure 4C illustrates an example of frame size adaptation as configured in

an Ethernet exchanger, in accordance with some embodiments; and

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; 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
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Figure 7A is an exanple flow diagramthat illustrates a process of
providing interconnectivity services to the carriers, in accordance with
sonme enbosorrent®@o4and Figure 7B is an exanpl e fl owcaitsgoiamyisiat
illustrates a process of reusing existing carrier's information to

est abl i sh nmul tg; I | Gl htS.id : I, t enbodi nent s;
and - 5- SUBSTIEIIQHE gﬁé%lﬁ(eé%h@?ézjg‘?‘ﬁ W%@qﬁ%ggﬁﬁﬁ%ﬁﬁgﬁwomsm
Figure 7Cis an exanple flow diagramthat illustrates a process of

facili tatfaﬁkﬂt%agtﬁﬁétﬂgfﬁhﬂp ameng th%éaré'&f&‘n|”é|a§00rﬂﬁn%@:¥5’5h§§m@e with sone
enbodi nents; and Figure 8 illustrates an exanpl e diagramof a
represent@hb@mirr@ntga, amgchi ne in the exanple formof a conputer systemthat
may be used, in accordance with sonme exanpl e enbodi nents; 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

Figure 9 illustrates an overall example diagram of a representation of a
marketplace that includes a web portal and an External Network-to-Network

Interface (E-NNI), in accordance with some example embodiments; and

Figure 10 illustrates an 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; and

Figure 12 is an example flow diagram that illustrates a process of
translating and mapping frames for the private Ethernet networks, in accordance

with some embodiments; and

Figure 13 is an example flow diagram that illustrates a process of

provisioning one or more virtual circuits, in accordance with some embodiments.

-6-
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Figure 9 illustrates an overall exanple diagramof a representation of a
mar ket pl ace that includes a web portal and an External Network-to-Network

| nt er f acewOBoNM2¥047i N accordance with sone exanpl e enbo®CwAIsRE1/0&TSE4

Figure 10 iIIustrat es an exanpl e screen of a web portal, in accordance with
Some. exa entw é’ﬁ*ﬂéﬁlvem is su ecﬂog\‘/ﬁrf‘oujs]mb&ifi?ého% | Qb AWedi agram
that ill tes a process ena |ng a carrier To utilTrze services

of fered by the mar ket pl ace, in accordance with saone eﬂbf)dl ments; and

Fi gure 12forr§saﬁpe@ﬁ@rﬁmféodlmwtsahhg@cmawﬂ&@enﬂ Qunryt way af erasprigdn gre

transl ati ng and mapping frames for the private Ethernet networks, in

accor dancdrawirigs ssuhwilldrepeidibeeadssribad ¢h detailr §hé3nventian shwakjde f1 ow di agram
that illustrates a process of provisioning one or nore virtual circuits, in

accor dancg,riiBod WRoEHL RMEE R fhe pétticrPRlnt dideicddebut Sitife 26)

contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention.
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WO 2011/ 029047PCT/ US2010/ 047884 [007] While the invention is subject to
various nodifications and alternative forns, specific enbodi nents thereof
have beerwehomnzboa7way of exanple in the draw ngs and wpkir/usesieionsbe
described in detail. The invention should be understood to not be limted
to the particular forns disclosed, but on the contrary, the intention is to

cover 2! |DERAES HEHBRIOR! val onts, and alternatives falling Wb the
DI SCUSSI ON

[008]  According to some embodiments, an Ethernet exchanger is configured

to enable automatic provisioning of virtual circuits based on provisioning orders

initiated by the service providers. Some of the information necessary for the

provisioning of the virtual circuits has previously been provided by the service

providers via a web portal and stored in a relational database. Some information

may be extracted from the request for quote (RFQ) and the response to the RFQ

of the partnering service providers. Once the virtual circuits have been

provisioned, mechanism are provided to enable the partnering service providers

to monitor, trouble and receive support tickets related to issues experienced with

the virtual circuits.

[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
to avoid unnecessarily obscuring the present invention. Further specific numeric
references such as first private carrier, may be made. However, the specific
numeric reference should not be interpreted as a literal sequential order but

rather interpreted that the first private carrier is different than a second private

-8-
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[ 8] According to some enbodi nents, an Ethernet exchanger is configured to
enabl e automatic provisioning of virtual circuits based on provisioning
orders i nwoi2atiedoday t he service providers. Sonme of the ipofrarso®biooTsss
necessary for the provisioning of the virtual circuits has previously been
provi ded : i OV i t n@r% S I .a

rel ati ona%fg%ﬂg;@&YH%%@ﬁnéggﬂ%ﬁ{gﬁrtﬁaa&Eneel?g&te?(gc (la yT tr-r((i;ﬁlrz]aq elgmpequest for
guote (RFQ) and the respanse to t, RFQ of the partnering servic

provi der s‘%@ﬁ%@aﬂb@ vArieg feam @f‘gé@lﬁg@ ORALEMpakas tﬁr%‘i"@h'ﬁr‘i&%?p'ﬁéé'ﬁgni smare
provided to enable the partnering service providers to nonitor, trouble and
recei ve ssgoperdf the pkesest inebaticrd Tloe tesauesupbepeis dgiimed asimbaning vi rt ual
circuits. [9] In the follow ng description, nunerous specific details are

set fort hcorﬁﬂ*éﬁfédaé%h%g?ﬂg&ﬁﬁto%e %Bﬁﬁio%ﬁt &%airé(%tggéit@e Pﬁ@ggqeﬁ[orrponent S

connections, anoun ri‘'vate carriers connec wtch fabric,
etc., in ﬂrder to ﬁrovide a t horough understandi ng of the present

i nvent i ortN"QUINANItNYLOMPNNERE: | however, to one of ordinary skill in the
art that the present invention may be practiced w thout these specific
details. In other instances, well known conponents or nethods have not been

descri bedn] % ail but rather in a block diagramin order to avoid
unnecess scuring the present invention. Further specific nuneric

references such as first private carrier, nmay be nade. However, the

speci fic [opm8] i ¢ nAERREMEEeiMngEr RdonPecicatiepivaliceBthama Netw@kalof
sequential order but rather interpreted that the first private carrier is

2011/ 020 AR S ORGSRl AR Rt e B RS B et al 1 < set fort

are nerely exenpl arc%é The specific details may be varied fromand still be
cont enpl dbtgicarnesteditancommes Nt i theahthesrelmxcbangaianay be @art af@pent i on.
The term "coupl ed" is defined as nmeani ng connected either directly to the

conponent Eperidtdwitels blatforn® thaealse nakNg welbrsoiah TRty parnennsles .
Overview [0010] An Et hernet exchanger is connected to private Ethernet
networ ks Qfiiecting information from all of the carriers or service providers and stored the

information in a database. That information is subsequently used by a

provisioning process to quickly set up virtual circuits among the carriers.

Because the information is stored, it can be reused as many times as needed to

provision additional virtual circuits enabling the carriers to offer faster services

and delivery times to their clients.

[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
is designed to address growing demand for Ethernet services by enabling
carriers to interconnect and to expand their services globally. The Ethernet

exchanger may be part of an overall physical Ethernet switch fabric which may

-9-
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participating carriers to enable the private Ethernet networks to be

I nterconnected at a comon point. The Ethernet exchanger nmay be part of an
Et her net wei2otin2pd4at f orm t hat al so i ncl ude a web port al PCThis20w0b47384 t al
enabl es collecting information fromall of the carriers or service

provi ders Uge%tngr(ﬁqnéﬂgegthgfn%ﬁ RRLA e%@t@g@ﬁ)‘o?ﬂjﬁﬁu@e Cﬁhﬁéct O'?]fSCHSrWéll on is

subsequenpﬂy use rovi Si oni ng “proces up virtual
circuits anmong the carrlers Because t he |nforrrat|on is stored, it can be
reused asA@SHNER ReEONRSCHRNSed t o provi sion additional virtual circuits
enabling the carriers to offer faster services and delivery tines to their
clients. [0011] For sone enbodi nents, a private network exchange is a

mul ti pl e j0On2] swiThehEthalmet@xchaniderdneornfiguned & B4 beedey tiexcamisgeasaf or two
or nore Ethernet carriers, integrated with the web portal. The Ethernet

exchanger qdrsman ?%ﬁ’g‘?&? Eﬂ%fndl ﬁeﬂ@o*rk%%@tv%&rk%@k%%@ﬁgf &ﬂE;ﬁJé\ﬂf "BRe for

Et hernet Servic I'ng carriers to interc o expand their

ohysi ool IEIRREEIENOT Uie A BaRKEE Sy X e e EGPeRsS | RULE 26) VIO
2011/ 029047PCT/ US2010/ 047884 i ncl ude one or nore Ethernet exchangers to
support sprogided dyrifginik ons. keaduelattessd indthshetaity, Qalifernial orfwe Ethernet
exchanger streamlines and simplifies the process of partnering the carriers in a
transparent and neutral manner. One example application of an Ethernet
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.

[0013]  Figure 1Ais a block diagram that illustrates a high-level view of a
data center equipped with an Ethernet exchanger, in accordance with some

example embodiments. Ethernet exchanger 100 provides a neutral connectivity

-10-
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[ 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 ementwoizon/mposrhe E-NNI may be an Equini x Carrier ErherusetioBxsiangeTM
provi ded by Equinix, Inc. headquartered in Foster Cty, California. The

Ethernet  GxOANELHIGH E4REH f&gﬁtneZ%n%icFmeiirfﬁ r'o%%gag)@g%?r%d% artnering the

carriers in a transparent an ral” manne e application of an

Et hernet exchanger is a co-locatjon and interconnecting data center where
many car r¢3é‘?'%ra£'i CERA Y CHARS Stoﬁeéél\'p?)egné}%%t.he"ﬂﬁt§X§h‘4r}9ﬁ§qpﬁés pavi@ici pat i ng
carriers to have a wi de range of interconnectivity options in the sane
facility.bébaesEtltisnoebiasad kmaggcarriecd aonlyprowdésthe imeroonmestieitycarriers to
connect their network wirings. This enables a carrier to have options to

g - i i i akd h
creat e agyyib0 58P O AECANIBH BTt T eRRPEkLIARDF) Wiy e he

swi tch one-tine creation 'of a custoner accoun W tch

fabric, and one-tinme providing description of its network characteristics
Using a VARG BI1OGBE Wiiese MATVI A IS AlicAaH MeB . SOHIEMBG BiRr account
may include the user profile information. The Et hernet exchanger enables

t he usageasfforadxaeeuly, datbecatbrdO1kriash danfiermay doly rieeastodiavpldnieyi ng t he

i nterconnecting process by avoiding the needs to repeatedly requiring the

carti er's hBEhE td BB LIBLARR.I S 1RUEerE BRARGIJ. 8Rch ARSI Fl gure 1A

is a block diagramthat 11l ustrat evel a data center

equi pped w t.h t her net exchange Lh accordance with sonme exanpl e

ebod! mertATIOBUE TR O B EHISGHO ToIor DeT U SXG R 1190~ connect 1 vi Ly

-10- SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 platformto
allow carriers to interconnect their networks (also referred to as carrier
Et her net [88d4pr k ByobeihCEDNSCted ethEt bidverrett carlbdrageye001aCairsercant ral because
it is not biased to any carriers and only provides the interconnectivity

servi e _hiefiaddiGerRE WAETLRAr IRORANERGUst BididreRKchanger 100 may

be depl oyed in |ocations ere many carriers alrea ave their equipnents
such as, for exqa center. 101,

| e, dat Each carrier may only.need to have
one connedS4UAPTEA dhga Rt Rouidec dting D eame Bxpeneespically 5566aIFE. each of
the carriers A-F has one connection to the Ethernet exchanger 100. [0014] By
bei ng conwigithadng multigle B-N&H eforsxampligeinei@irieraA can expand He 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] For some embodiments, the Ethernet exchanger 100 may be
associated with a web portal configured to provide one or more templates to
enable multiple Ethernet service providers to become qualified and participate in
an Ethernet exchange platform. The web portal is to enable the Ethernet service
providers to offer their Ethernet services to other Ethernet service providers. The
Ethernet services including lit building information, and capacity and bandwidth

Information. The information is aggregated and stored in a relational database.

-11-
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pur chase services and reach out to many end users in many different

geogr aphi cal areas wi thout incurring the sanme expenses typically associ ated
wi t h haviwg 20uli2oq@are D-NNIs. For exanpl e, the carrier APCRruSexipanmssst s
services using the carrier D s Et hernet network. By connecting to the

Et her net I : Ji £ A I
revenue byé&{bfa(g?l ng B% rggtl F\Oe\{@m%/r?qk’ﬁ\slﬁgvale%éersglcg QJ@%&% ﬁ%?dté:%wgers For
exanpl e, thecrrler noffer .the opportunjty to us rrier

net wor k tr@qpﬂ%t Cli ﬁléq’tedﬁ*%& e@@row@%g pﬁe%%be@saamité 9(1% tBEher net
exchanger 100 nay be associated with a web portal configured to provide one

or nore tpropisonéyy oradeenmalyl e populaeevitE inkormatios éow the RFQvantksterddo becone
qualified and participate in an Ethernet exchange platform The web portal

Is to e”%ﬁfo‘?m*aﬂ@n EEﬁﬁtr {8l SMbMBt Eél‘?/}@edpgbﬁdb ﬁ%@r&%‘?dﬁm bR et

services to ot ernet service providers her net ervi ces

including, lit buildin or matj on, and a acity, and bandw.dth | nformati on.
he. 1 nf osthan perrasscu g6 SHhanaHe bane aa e R 4%1 AIVRLS QB base. - 11

SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029047PCT/ US2010/ 047884 Based on two

Et her net esablisbed o miedensettdhe pgvatedeheinet natyvaksrehthertelodttbdrted a r equest
for quote (RFQ, a provi si oning order nay be generated. Fields of the
provi si onddigicO AR @fgy be populated with information fromthe RFQ and
stored infornmation about the two Ethernet service providers. The

provi sioning order is then processed by the Ethernet exchange platform and

net wor ke 9016 c. (HIBSHS T8 e s Jr Gl Gar eSO IS 8716 | s a bl ock
diagramthat illustrates an exanple 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,
hardware logic and any combination of both. The provisioning module 103 may
provision virtual circuits. The configuration module 102 may map and translate

Ethernet services among the carriers.
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Et her net exchanger, in accordance wth sone enbodi nents. The Et hernet
exchanger 100 may include G gabit Ethernet (G g-E) ports and 10G g-E ports
such as, wonomxasp@ie, ports 108, 113, 118 and 123. |n omeTasanploersss he

Et her net exchanger 100 may be inplenmented using routers and swi tches such

Servi co ASGIET s (4R PR R Al Be AR ERLF PRAF MM - ot £ach

of the ports (aI so referred to as a phy S|cal connectjon) of thF Et her net
exchangeriNBYECARYAR p o eXChangadaiREBak A with othar anpliealions §UsN$S: ¥t erred to
| ogi cal connections). [0017] The Et hernet exchanger 100 nay be configured to

i ncl ude aexaomdle gheavetoportaidised bl/QRe partipipatingicaniarg. mothd felld@Bg and a
noni toring nodul e 104. These nodul es may be inplemented using software

scripted Goudspers, tﬁeﬁ@gﬁ@é§ daPtiSat Codttts® @cﬁﬁﬁllﬂ@& kaRiePd ﬂi‘%ﬁl‘ne

provi si oni hg nodul pr ovi si virtual circurts. COI’]EI guration
nodul e 102_nma and t ansl ate Et hernet servic the carriers.

- 12- suegﬁfef&@%gﬁmfs(NEJE@%%PQW?W&M %HW@%/ gete1 BiteAYI84 [ 0018] The
Et her net exchanger 100 may of fer application programmng interfaces (APIS)
t o exchamgehanjesenidesrsushtds, firlexammbel Equaik,ons. such as, for exanple, the
web portal used by the participating carriers. | n the fol |l ow ng

di scussions, the phrases "participati ng carriers” "qualified carriers” or

scarri ers[go'i er 1 EMBrid'ekbR r?gaé?’ﬂ‘éto a%@rtf‘eetfﬁ’@gﬁré’éﬂ ttohn uBé%V' der of the

Et her net nge ser vi ces suc ul ni X, [ 0019] The

Et hernet exchan so be confiqured to i
monitor uIe 1%4ma}¥|ch may be |m|§eme ted using soﬁware scnpted 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
and 123 is coupled to each of the E-NNI 106, E-NNI 111, E-NNI 116, and E-NNI
121, respectively. In the example illustrated in Figure 1B, the Ethernet services
of carrier A and carrier C are mapped and translated across virtual circuit 150.

This allows Ethernet traffic to flow between network 105 and network 110.
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noni tor nodul e 104 which may be i nplenmented using software scripted
routines, hardware |ogic and any conbinati on of both. The nonitor nodul e
104 may mwoi2oowo2ddae status of the virtual circuits and prodxisdeostmssus
information to the carriers. As nentioned above, the conmunication with the

carri oS TR MEEhBASB R Rloa ROTE AR AADIE® @fe Jgsg%%& pdfanagenent

software used by th orin I nc ation support

e net Mdramﬂ@ﬁags?é%‘ﬁv'wﬁmé@{ {5 SR Ao BT Bb FRTIOSE oS net vor ke,

The nonitor nodul e 104 may be configured to use APIs to exchange

i nf or mat i exchangéd betweanknetwodgeeand sefworkid¢Oused by the carriers.
[ 0020] The Ethernet exchanger 100 nay support multiple E-NNIs. Each of the
E-NNIs is coupl ed to a port. For exanple, each of the ports 108, 113, 118

£ 12100P LD e BBt SRpnarie ol cofftunea 1D et pinlited® 227

Et her net serV| ces of Cﬁ\rrl er A and carrier C are ched and transl at ed
across vifANECRRS aupvell 8§ENUltRRIat GANNGREOTRS B BPINEFAPEINECOHGAIBW bet ween
networ k 105 and network 110. -13- SUBSTI TUTE SHEET ( RULE 26)
WO 2011/ 0he AEAEL s ahge 406 8dtabiikiery & eirtuaheirdittbaneinneetsvnatesricst carri er
B and carrier C are napped and translated across virtual circuit 155. This

al | ove ELghIGH chTES 118 RIGHANIHRABSINE EaeLeidahdsy fag networkc 110.

[ 0021] The hernet exchanger I's configur to support polnt-to-point
connectlon oj nt cognect| oint-t oi nt

Comect | AaflRoSE VA efotiis R RS SO Bl o Ba L BB A Oy i t ¢ hat

connects networks fromtwo carriers. In a nultipoint connection, the
Et her net exenhpleghe virh@l egcuibll 56 Fsezart ot & paint-td-poinit tenndadibnc dineedtualet wor ks
frommany carriers. For exanple, the virtual circuit 150 is part of a

POi Nt - t 0-BRY, A% 169MES HiEBndI R Hid %o%ﬁﬁlgbﬁﬁcéﬁ%ctléﬁg ThEEtRathel 70 are

parts of nultipoint connections. e Ethernet exchanger 0 may map and

Crans1 St o B et Ie o6 5 BeLinen 220 BV HiS BB Y BRng "7

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
193. An example of redundant connections is illustrated with the carrier A having
connections to all three Ethernet exchangers 191, 192 and 193. Similarly, the

carrier has redundant connections to the Ethernet exchangers 192 and 193. An
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[0022] Figure 1Cis a block diagramthat illustrates exanples of various
I nterconnectivity options available to the carriers, in accordance with
sonme enbosoreni®4The exanple illustrates two Ethernet eeirtuskomhabrsses 190
and 195. The Ethernet switch fabric 190 may be | ocated in one nmetropolitan

area whil g the Qr‘?@éeélorﬁ]‘@c{i&ﬁ]isf iﬁ‘l%tféi?&%pr[ﬁé( cQﬁ]e'r?cé’rﬁdafﬁe' SrAgehher

nmet ropol i t'an ‘area. Bot h are conmuni catively coupled via, for exanple,

hi gh- speed ¢onnecti on, 198. Tfée Et hern%t switch fabric 190 i ncludes three
Et her net RBUHhAGENBEAIRD 10109 Epingigaxc Aﬁg%rxlasﬁ?pﬁ%gégdwr%%ﬁﬁ?ﬁ& ¥- connecti ons
is illustrated with the carrier A having connections to all three Ethernet
exchangers 191, 192 and 193. Simlarly, the carrier has redundant

connect i 00928p t IRighiteeCraddo Hustretpgens ab9antagd of aarder using an - 14-
SUBSTI TUTE SHEET (RULE 26) WD 2011/029047PCT/ US2010/ 047884 exanpl e of

having o st Erehedch i Bk ERs BRI SR B B BB I Pl
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 patrticipating 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. For example, there may be a
network services description template, a user profile template, a qualification
template, a lit building template, etc. 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
offers many services to the carriers including, for example, buy, sell, order,

emails, register, manage accounts, etc.
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[0023] Figure 1C also illustrates one advantage of a carrier using an

Et hernet exchanger to expand its services in distant geographical areas.
The Et herwetoswvazben fabric 190 may be | ocated in a metr epolist@an/oarsea of one
continent (e.g., North America). The Ethernet switch fabric 195 may be

par i o peloPBal n aaret Rop RiEFadl n AR O RARPIS & e oplhT e A iy e

able to offer Ethernet services to clients/end users located in the
cont i nentav@iable to ke sairierein HWVRRPOrteS |®ﬁ§%@ﬁ@6¢e EB Spﬁﬁgﬂbo@lm-For sone
exanpl e enbodi nents, the web portal nmay be configured to present a

quest i onnlaithie dxanphe el potdl 200mbpbesommenitaibidy cafpledres intgnét om t he
carriers. The tenpl ates are web-based and nmay be presented as a web page or

part of . L Cl =1 i di rect

t hat sol ﬁ%%gﬂp?%oiﬁgﬁe@w{n&@g@?i@ d%&g%scgiﬁéetéggﬁtgba{'aé@ﬁﬁﬁf&r gEﬁ%% e, there
may be a network services description tenplate, a user profile_tenplate, a
qual i fi cahabmay &eptoxped 19 3 FervelsYIeRA o acatabase sysiean 4% pbet al
cooperates with the physical switch fabric of the Ethernet exchanger 100 to

provi de tdeveragysiean 288 asidahdatathbeosd systeer 200nes toupled tothesiaternbie28@eb port al
may be a web site that offers nmany services to the carriers including, for

exanpl e, I : : ! reg

o A o L SR S TS TR e

00251 7 64 ded Syt 20 410 H Hard ety o8 SH TR T urk i P! 'O
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
services. The carrier may need to provide the information via a series of one or

more templates.
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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 I nter w0 a0k 280. The web portal 200 nay be assoecatusdomiostssa
conput er systemthat may be coupled to a server system 285 and a dat abase
system 2 re coupl ed
to the |2@8?i t ZQ%Y@%H&@F&}&&E@%@?% %ﬁ?pl%% on g?/g %%%Posr%%? %y may be
separate systens. The dat abase system 290 and t he, dat abase system 190

(i 11 ustraieaPing 3ﬁﬁd?j9¥93|985n9n%%/w9 a%ﬁ@)’épeglg%ﬁ?(@ﬂél gesfP lamBagieb port al
200 may run as a web-based application on the server system 285. The

dat abase (Sslt)ekR(2Rthshaipnbdorcweld sgniced domsamptien XiorArRitiane Ailethdty t he web
portal 200 or information collected by the web portal 200. [0026] The

carriers \ r Oto

conmmuni ca’i% COH\%E @ Mgt r@?és\gnd Féé’l”n gggifé&ﬁﬁt)ﬁ%o%% ltcfg)l ng Et her net
svmtchfabrlc such as, for exa bric lQOééﬁlllust ted in
Figure 18U Om@e@i%(ﬁfﬁm@ with dhe 4 (i‘f?rb’t‘r!:g ?&N'f? NgsLCe ppé’ﬂﬂ'rﬁ /8F systens
281-284 respectively to connect to the web portal 200 via the Internet 280.
The web pamtlagicaDigamsatiomivd sedeoraXMbgARE &nd wpbiirderface.aEbowvtemplate may t o

regi ster and becone a participant. For exanple, a carrier (or carrier

t t t d
representiyd hNRentddly th%e\/gem%ﬁggﬁédazmée)gwgaa?g%% ePp('Sﬁ@l %ﬁdﬂoﬁ”q'hbo prOV' €

i nformation about it’s e carr er may need

prowdeth i.on .via a series of one or rmr es.

P U OrIRLO BRSSO o SATE S8y S PR IUe AR B

[0027] Information provided with the tenplates nay be used for service

mappi ng amedwprksvduchas far exanyeé:l as any specific extensible markup | anguage

(XM.) APl translations for web services consunption. XM. APls are APIs that

are coded using XM.. The web portal i ncl udes codes that are scripted to

aut omat e i nter actpolprini amd Lhduldiaglislyi ng switch fabric, service mapping

and/ or any | ogical translation based on XM. APl and vveb interface. Each

tenpl ate may be geRsRRfHokeihe web portal 200 as a web page or a pop-up

w ndow. The |nformat|on soI|C|ted fromthe carriers may include information

about their netWB such a &le e: Footprint and Lit building list
ulldi fon bandW|

Ing connec
J Ethernet service type and topology
| Supporting Maximum Transmission Unit (MTU) size

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

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

[0028] For some embodiments, the lit building information may be entered
directly using the web portal 200. For example, this may be via a lit building
template. Alternatively, the lit building information may be submitted and
processed as a batch operation. This batch processing may make it easier for
those carriers that have many lit buildings or those carriers that have lit building
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Service netro area Building connection bandwi dth Ethernet service type

and topol ogy Supporting Maxi mum Transm ssion Unit (MIU) size

Supporti ng

VLAN frameotzgpen2m4rh tag protocol identifier (TPID)  Netraworis2ootmssol
i nformati on Ethernet operation and managenent (OAM capability Contact

and Escaligfd bR r88 5 MPmats 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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[ 0028] For sone enbodi nents, the lit building informati on may be entered
directly using the web portal 200. For exanple, this may be via alit
bui | di ng werzpliakeo47Al ternatively, the lit buil di ng i nforomttsenomessbe
submtted and processed as a batch operation. This batch processi ng may

make it [ f t r v ' Wl r, those
carrier selpﬁgﬂ ha\?rrehel \ng ggﬁ?'dél dntgh%ytb%aéontﬁ&%d%%ﬁ%éﬂté%%gfﬂ #%%é t@ﬁEET (RULE
26) WO 2011/029047PCT/ US2010/ 047884 i nformation stored in formats that are
not easi | YSEERf FRRIEERNTAMG OKIBRCAEII A HEHIRNY MAHEING Y AllPVpihecsssilag i s
performed using an APl associated with the web portal 200. [0029] Many of

the fiel dyeate 4 beetpofiledbeitsrearrienaneapsoviated Htheinds nefwork.s&ae cigabl e
rel ati onal database such as, for exanple, database 290. The tenpl ates may

be stand k: t f o b Sal
advant agg@g%ﬁﬂgg&éﬁe@hﬁrgeﬁSﬂgre@éﬁ% t% %a}q@é/réamef@ﬂgHg t@é‘tﬂg‘?‘iﬁé’zst I ons
for differe carriers as is typically used in the DDNNIs. In addition, a
carrier ﬁﬁ?%h?@%@é@%%ﬂé@i”@ Q%EO'%W‘?%?Hﬁ%ﬁﬁqﬁtqrﬁéh'ﬁetvvork once
regardl ess of how nmany ot her networks that the carrier nay be

i nt er connefredtion irhthel dedtabase. | Dme adcarotdtandcbmiatl lof thecasars é3 aggreghiedgr ouped
together as a carrier profile. Each carrier profile may be unique. In

addi tion QA reh ' - al so be
confi gur etg(btrg\tng%gp@pl?ﬁgﬁarﬁ?@?r&@b%ﬁaﬁﬁg{ﬁ Fn%?g@%@tﬁgégeé%t e z\eb port al

200. : ,
00 generated by other users using the online web portal 200. The database may be

associated with intelligent routines to discover the queried information and
present the aggregated information to the user that is relevant to the query of the
user. The information may include a list of a carrier’'s Ethernet buildings by
capacity, price, service level, etc. The information may also include lit building
list. The templates enable the collection, the extraction, and the storing of the
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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[ 0030] The Et hernet exchanger 100 is configured as a transparent aggregation
transl ator between the private Ethernet networks of the carriers. The

t enpl at eswomyii/nedsade a carrier qualification tenpl ate traraisbawoarssarri er
to qualify, carrier profile tenplate to allow the carrier to |ist user

account i tign, ' ; ; -descri be
services @P? %fseld F;bzs\?/eﬁﬁé(gé&rj]‘e WoérEﬁtggggrbrﬁt!oﬁ’\%é&g%fg@é%ﬂgfdggtb%#I tics, etc.
Two or nore of these tenplates may be conpi ned dependi ng on the

i npl ement $&3rehed for may be presentedlleih%f%@w TaTggUSSETST QURIGSERFE)). \hor

2011/ 029047PCT/ US2010/ 047884 [ 0031] The web portal 200 may be configured to
present tdanplepthatoasridrod mayase the webppesa 200tto seah, Vieer @at idieatifyon a
client machine to allow the user to create a user profile for its carrier

and assocdal: af Al Vi ces

of fered béyé%lﬁgs @?ﬁdy th%ﬁ?g?@%m.i éﬂ? Q@%ﬁtﬁgﬂ i%ogarlﬁtﬂébﬁgrﬁﬁéﬁ{ eexchanger
100 nmay be conéé#ured to eXt%E&t and sto e%%bs 'bnformat' on in the

dat abase. DUfip8 Or IRNETAR 87 BRIAND eAUSEHBE i5dR 40 P SgHYIOLHSIC8H 18 A pr ovi de
conplete and relevant information in response to a search query generated

by ot her Wéens epresgntdievewilthe eawieb Doiersigried2fi0to theavatapareasan REY) be
associated with intelligent routines to discover the queried information

and pr eseqiitifortRUSIAIES Fof QB birtdedineshicobihidralish Byay to the

gquery of the user. rmation may 1 nclude a l1st o carrier's

Et her net bui.l di ngs capacity, i.ce rvice |eyel tc. The information
mmy &l <o MALeBBTRfOn S e BlatiOFTtaasemat Perss s pRBUGH | ect i on
the extraction, and the storing of the information into the relational

dat abase.fielteeothieddz@e is configured to store, aggregate and nakes the
aggregated i nformati on searchabl e and publishable. [0032] The web portal 200
provides a nediumthat allows a carrier to interact, showase, and sell its

ser vi ces fopaaf NeNGAIAiGHS bolloed!he Wanfbr %046d e driaPBGhAYeRfigkarat f on or

services that' i ts to o r to other carriers and to 1 earn about other

o e Ve S TARA W S RA) b B SRRl

€S a carrier
may use the button 250 to describe services that it is willing to offer to
pot ent i al anghihenearse. thSiwebl Rortal 208 te @ntdréhe deiaila ©f theit agrae@sbts dNVdpaci f y
services that it is searching for.

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. It may be noted that the provisioning

request may be initiated by either carrier A or carrier D.

[0035] 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
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-19- SUBSTI TUTE SHEET (RULE 26) WO 2011/029047PCT/ US2010/ 047884 [ 0033] For
sone enbodi nents, the information about the services being searched for my
be presemwedoim2ddie form of a request for quotes (RFQ . PEmrUsexampises t he
carrier A may use the web portal 200 to search, view and identify services

of fered iffed N& ' e the
button Zgévélhﬁ aggéegféa ed@’naégg' égé'atl?zghpﬁ%lm%'—%t rc%émsozéitdﬂlﬁ%ﬁ? carrier
D. When a representative of the carrie s signed on o th portal,
an RFQ ndtepf&(%]ﬁtWﬁ may vy H%%greggl,eng@o%th gﬁrrr@ﬁ‘fjsor‘)fﬂéew
information or the profile information stored in the relational database
may be ussuppod repeseatative inedydise ablettbacBESE tHedtdwpheganagements bet ween t he
carrier A and the carrier D may then take place. For some enbodi nents, the
carriers ; ? Qtiate anong thensel ves, and then use the web portal 200 to
enter the et all's of their agreenents. Wen there is an agreenent between
the carrier A and the carrier D, the carrier A nmay use the button 260 to
request the underlying switch fabric and Et hernet exchanger to provision
the servipesisiddind™adsndah8d rahsMtidnne provi si oni ng request may be
initiated by erther carrier A or carrier D. [0035] For sone enbodi nents,
each carrier may use the web portal 200 to configure and assign

repr esent[8086ks  tihedEtheeralisxchangss 109de configured 0 perforax digicesnestionol es) .

One representative may be assigned an admnistrator role and serve as an

adm ni st redrgiee tAtRgaEHdeS bh@trahsiaRs privae BEfirest s@r\ﬂ@és freRrpeenami i ves from
the carrier to other roles such as, for exanple, sales, engineering,

st L TR T T

Interface (NNI). Carrier information from all of the Ethernet networks connected

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

[0037] For some embodiments, the configuration module 102 (as illustrated
in Figure 1A) is configured to act as an agent to convert back and forth
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 APls. 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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-20- SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 | evel of
access and/or a different |evel of capabilities. For exanple, only a sale
repr esentwoi2oar/azea7r evi ew t he agreenents of that carri epCTarsdoionkissa
techni cal support representative may be able to access the network

managenent i nfor J | .Sk 0ni - W’ﬂ. ) I 36] The
Et her net exchang Ni%vk"gﬂlgg%@%g%bglgn?o pQ,rnpgpﬁrlﬁl%nﬂéetr g'lnﬁ'ﬁa\e&?](r)nnéng rvice
that aggregates and translates private Ethernet services fromthe many
partici pati Mg caberigesMTILt agapiglianewitbinmauiipledatsark anjrenments

Net wor k-t o- Network Interface (NNI). Carrier information fromall of the

Et hernet nebwor k§eREGCARATR|D thdMs|delonakifgh nﬂﬂﬁﬁ]@%ﬁﬁoﬂ«%n@ﬁglﬁﬁ@ﬁk@q and
stored in the database. [0037] For sone enbodi nents, the configuration

nodul e 102 (as il|lustrated.in. Figure s _configured to act as an agent
to convert Back ﬁﬂa‘i"@ﬁﬂ Hro&%p&v@ n E(%QM\‘KFQ'E"F] requi rements, etc. between
the various participating carriers. The Ethernet exchanger 100 is al so
configured ®o us@oBRtaverse withik EVNINT Faabmigl ti t ude of proprietary systens
APls. The configuration nmodule 102 may include | ogic and/or software
routines to do the handshaki ng, mapping, and conversion between the
di f f er ent[0888Fr ndtigurer3Adda dlaokdliagraceihat diustraiestappexanmpleoh&thrsnetpr ot ocol
or network configuration paraneters used in either Ethernet network.

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.

[0039] 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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Fol l owi ng are sone exanples of the operations that may be perforned by the
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2011/ 029047PCT/ US2010/ 047884 Service VLAN frame translation within

g't &LPLeefﬁ%@%%pgénr PANERHEA achyo! £ arilHICiRARRS &ldeRBnSMdhdh Wk P! e
the Ethernet exchanger 100 replaces the MPLS label 307 with the TPID
associated with the destination port. As illustrated with frame 304, the TPID
value has been translated to 0x88a8 and the VLAN ID has been translated to
200. The TPID value of 0x88a8 is configured by a carrier associated with a
second network. The translated frame is then transmitted from the Ethernet
exchanger 100 to the second network as frame 305. Figure 3A also illustrates
the translation of the VLAN ID. As illustrated, the incoming frame 301 has a
VLAN ID=100 corresponding to one Ethernet network. As that frame is

translated by the Ethernet exchanger 100, its VLAN ID is updated from 100 to

200 to correspond to the Ethernet network that the frame 305 is transmitted to.

[0040] 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 (or ignored and not translated). 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.

-23-
SUBSTITUTE SHEET (RULE 26)



Service VLAN TPID translation within nultiple network environments

Bandwi dth protection within E-NNI Fabric QoS traverse within E-NNI Fabric
[ 0038] Fi gwoeoBA20®7a bl ock diagramthat illustrates an exargsk@ooh7skt her net
frame translation, in accordance with sone enbodi ments. The Ethernet

exchanger I S & | QUi t L r I Lved from: net wor k
into fran[gég?]nat Iﬁggiétgeﬁggtbﬂ%ﬁs&%ﬁl@?@ﬂ}%%mgno grtleaﬁgla\\/f\@ﬁl?fﬂﬁgrétggﬁdent of
the proprietary protocol used in either network. In Figure 3A, frame 310 is
transnit tSAVIEE ¥ATIADIE] mwﬁ&amewwm@mﬁ@nmynantﬁr o eEdRr A RfYVIdmi t ( PDU)
308 and a VLAN tag. The VLAN tag includes a TPID value of 0x81 00 and a

VLAN I D ocfonb(!;ﬁentwualitymf@evxﬂw@@@ &er8dHMultiple nefwaske byl differditecaedars] er
associated with the first network. Each of the ports of the Ethernet

eXCha”9e.rtht]-:%ng@@@?&%@%ﬁgg@g@gﬂdgROTE(%gpféaﬂo%fgﬁs{%%ggﬁégf\’/ﬁﬁa%tﬁbrﬁ he TPID of

the carrier IS ass por r sone enbodi nent s,

t he Et hernet exchanger 100 keeps the value of the PDU 308 jntact throughout
the transPig mfﬁebtoo%@@. Vafjedrt AR anodher carien 4 soa1eeMPodiREntBID porti on

of the frame 301 is stripped and a Multiprotocol Label Sw tching (MPLS)

| abel 307rarse &dded.caffersnasbe viewstd @ kavieg tHreafranBOomptieenissiat i ons of the
MPLS data 307 and the PDU 308 in the frame 302 are then sw tched, as

5L LD P e PSS BRI Bl vt e (7
identified as “preserve”, “translate” and “create a profile” corresponding to each
component in the ingress side. On the egress side, the three arrows are
identified as “preserve”, “translate” and “translate from the profile” to convey
which of the three components may be modified. The Ethernet exchanger 100
may translate the information from the frame 370 into a service frame 390, a
carrier frame 391 and a QoS frame 392. The service frame 390 may include the
end user data. The carrier frame 391 may include information about the frame
type, VLAN ID and TPID as translated by the Ethernet exchanger 100. The QoS

frame 392 may include service variable as translated by the Ethernet exchanger

100 from a QoS used in the first network to a QoS used in the second network.

[0042] 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
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is then transmtted across a virtual circuit to a destination port where

t he Et herwetoexebanger 100 repl aces the MPLS | abel 307 wrtrhustée/oFRsD
associated with the destination port. As illustrated with frame 304, the TP

Lo 200 ThaTeBRERya T TSG04 SRR 0 MGl Ie IR e ol ared w th

a second QZl)seQ%V\/t)rk. The ,tOE]ar?sI ab;%cf rame is then transmtted fromthe

Et her net AR9YtO0 WhIch O th (9ecierHFenet wor k as frame 305. Figure 3A al so
illustrates the translation of the VLANID. As illustrated, the incom ng
frame 301 has a VLAN | D=100 correspondi ng to one Ethernet network. As that

frame i s [0048F! atRiguie/3DheaEalhiertinatilesteiesgeexd®ple oftcandwidth! D i s updat ed
from 100 to 200 to correspond to the Ethernet network that the frame 305 is

transmtt [ 0040] Fi 3B - ia - tes anot her
exanpl e Otfﬁéﬁgrnh&a%oéﬁgﬁeﬁglﬁ&%@ﬁew W 'ﬁeﬂt'ﬁ %{%éggﬁ]nndé%#ﬁ@g\? in
accordance w th sonme enpodi pents. In this exanple, the Ethernet exchanger

100 t r ansQAHI $92ARd CPIUAM PRRAABT PPt dinerRonéitof distalie3®d NNl 310, 320 and
330. Franes 309 and 319 are associated with a simlar Ethernet type 802. 1q,

wher eas fhightiggh3&®ini solds Fbeiravdrbadirig IS imelunles baydwidkid thfdmdaticdi for har to the
exanple illustrated in Figure 3A, as these frames (shown as franes 350, 355

and 360) s"e]frﬁcégptﬁia‘f&dgaaéarﬂgi&qhét i%i%ﬂf‘gf@%}’@é@ﬁﬁfé&ergg%BFéﬁcﬁpeF B&ribpane type

and frame 1on I's renoved abel “(or LS frane).

Their P ortions repai he s or .ignored and,  not translated). They
Tre o T o Bt o e B e stp B R T LK 8. SCTHiee PrOaia on | s

conpl eted when the MPLS | abels are replaced by the frane information
associ at ezhriiéit that diéens@etvieds tohenoteeratariieny. €iid.is short for committed- 23-
SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029047PCT/ US2010/ 047884 [ 0041] Fi gure 3C

I's a bl oglrhRagbA Mk ghd it bpesbAkRe WARRIAdNidth 192Vl Bfcuit
guaranteed under normal conditions, where that the bandwidth should not fall
below the committed rate at any time. PIR is short for peak information rate, and
it represents a highest supported burst rate. The different cells inside the bold
area of Figure 3D represents the suggested translation of the bandwidth from
the operator's network to the service provider's network. For example, if the
bandwidth on the operator’'s network is CIR and the bandwidth on the service
provider’'s network is “Aggregate, Per Q CIR”, then the bandwidth given to the
operator on the service provider’s network is “Aggregate bandwidth to CIR”. For
some embodiments, the service operator may need to match or adapt to the
service provider's method to guarantee the service bandwidth. Figure 3E is
similar to Figure 3D but instead illustrates an example of Quality of Service
(QoS) traverse between a service operator (SO) and a service provider (SP), in
accordance with some embodiments.
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service variable, in accordance with sone enbodi nents. In order to provide
consistent quality of service (QS) across nultiple networks by different
carri er s,wohetlibarnet exchanger 100 needs to be abl e tecrnseslhatmssa QoS
variable fromone carrier to a QS variable fromanother carrier. For sone
ebodl MenobaaF | g S4B FRILETAUBY i NI PARG BB bPB e frame
conponent's: 'a servPce frane, a carrier frame, and a rame. te the
three arrows identified as "preserve", "translate" and "create a profile"
cor r espone®Niget(&0SA BRI dh apeordaneawith sgmesemBedienty 1alled§perd si de,
the three arrows are identified as "preserve", "translate" and "transl ate
from t he préhdves thieadiforeneylasbesin thé rowechbiings aharthe meniter whylaksesgrodi f i ed.
The Et hernet exchanger 100 may translate the information fromthe frame 370

into as j BW a M f ; S 392. The
service ﬁbgﬁ&eﬁg@ na%gq?ﬁ%ﬁ'uﬁgtt dgﬁéﬁléé%@rlﬁgjé%@&%e%a?ﬁ gﬁ@frarre 391 may
i nclude ipformation about the frame type, VLAN |D and TPID as transl ated by
the Et herihésiraies Hgndjeactiondromringressdoradpes @ swiigh.isven agdhe &therpet var i abl e
as translated by the Ethernet exchanger 100 froma QoS used in the first
net wor k texchafp& 100 dReferifgetostedalle rdSwamien the@G4R{drk ofrthe ineomiiged that the
frame portion 372 of the frame 370 is simlar to the frane portion 382 of

the fra 'FTW?SV i e f Ois

transl a?g[criaofﬁ%% e %%acr?teéqgg% ?gﬁ t@%ﬁéf(\)@?l{ﬁgﬂ}e‘r)gu#é&ggé@{ifﬁglgar efl ects the
transl ati on of the %s bet ween the two networks. For so ex.an*h)l ]

enbodi merRUPPOEESH CaPLYRES fREN B8R scioneixANG MARRNG. 184 %ﬁEﬁBt t heir
net wor ks using the web portal. Wen two carriers enter into an agreenent,
each column under the4'6 GhBITeadiAGE SHEETOLHRUDE 6y, WIRN the network of

2011/ 029047PCT/ US2010/ 047884 of the carriers may need to use the web portal
to indic i i - i se.

100431 Fi e g oo e OB e e eord PR G

transl ation, in accordance \ SO e di ments.  Tabl e, 394 incl udes row
head: ng. 3087 AEIVASPRRAS Reg s Debe Mol 86, Saiaseas of 1 LCRGIG <

hi ghlighted in bold. The row headi ng 395 i ncl udes bandw dth information for
a ser vi ceraffiersamappéc taterdrer CoSaupperted bpdhe hetwosk wbttie @mdgoingdraffof, anot her
carrier). The colum headi ng 396 includes bandwi dth information for a

service pIOMMAR inthetadtcofima DAblethbe %o@’rﬁéa@ﬁ?g.tgnﬁ{ﬁﬂ%hﬁﬁer?ﬂfe” er). AR

is short for commtted information rate, and It represehts the average
bandw dth for a virtual .circuyit quaranteed r norpal .conditigns, where
Chat t he it ohthe oiiinieh Fitcian SR ad aS hiee: Bn BBEREESNy ¢ e,
FIRis short for peak information rate, and it represents a hi ghest

suppor t edclasgestoftiag icomtirg trafficds erappedito she tveo BoStsuwppbaed bartka of Fi gure 3D
represents the suggested translation of the bandwi dth fromthe operator's

networ k terivBek Sfah¥ictfgdm@uhfier ‘18 thstwamble, RS ing¥mmy €oSid afndie dpandwi dth on
the operator's network is CI R and the bandwi dth on the service provider's

on 1 he scapee B R tedniiie GOSAghHe ARRBEATO ol 1 Slod e oy ™ '

some enbodi ments, the service operator may need to match or adapt to the
servi ce phevietwerkof ke putgoing igaftie at howmi theropiuren baderdhet'8 Cadd'gure 3E is
simlar to Figure 3D but instead illustrates an exanple of Quality of

Servi ce (K&Ringd." PAtsle 91 OhARIGEIR 4B JIRISHRRS DR{EAOExINHSk Atk axaRpe ce
provi der (SP), in accordance with sone enbodi nents.

illustrated in table 405 of Figure 4A. In this example, the network of the

incoming traffic may support anywhere from one to six CoS, and the network of

the outgoing traffic may support six CoS types. As can be seen, the mapping
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[ 0044] Figures 4A-4B includes tables that illustrate exanples of O ass of
Servi ce (WoSpiwmp@rng, in accordance with sone enbodi nercs/usi@bloe7sdd5 and
410 shows the different classes in the row headi ngs and the nunber of

cl asses i s 405
and 410 |@F%P€Sr at emgﬁﬁdﬂpgﬁq%yﬁ d%ééﬁn,ngetgdgﬁ fc}vé’rlbdsrb(%’tsnpé@%oe such
as the Ethernet ex 100. r1‘err|ngtothetable 405, when the net wor k
of the i MYoWEMPIYPE Q tgeeutqmggaélpx CoS types and the network of the
outgoing traffic also supports six CoS types, then there is a one-to-one
mappi ng, as shown in the first colum under the "6 CoS' heading. At the

ot her ext[0e4s] WFRigutedCriehaadrant thihiustratosanexangfé btframpsid s si x CoS
types and the netvvork of the out goi ng traffi c only supports one CoS type,

then all i t o the one
CoS suppoérdhgjﬂdﬁ% E]éﬁ M}ézn%tu 0| n r (§do?dérgcse'@ﬁp§ﬁn!en t he | ast
colum under the "1 CoS ea in when the network of the

out goi ng QPRPFiMments| 9'3§(&fﬁ(§‘r5t0§”4%t%t§a€ %@écart”ﬁéﬁ NEROTsiMaYB&YLRasses of

the incomng traffic is mapped to the two CoS supported by the network of

t he out gadifigrent &FTTU.cThé Mtlhhmyemasetltwtheiwrrherlsmmnwgrl@dinﬁus—lmbrﬁaade mapped
to CoS 2 and the incomng CoS 1-4 are mapped to CoS 1 supported by the

net wor k I 2 CoS"
nead: ng. ey daxRst b pdthe E%?a B e e ol e

exanpl e i IIustra ed in table 405 of Fi his e t he network
of the i HERTAMIG Qra?qm%emgxpdgn%érwh% EirerotschAadas B Tassals Bna « he
net wor k of the outgoing traffic may support six CoS types. As can be seen,

t he mappiframe originating from one 2&rieBuBBIOrK td BnSHEETa(riRUhENVRSK, WO frame
2011/ 029047PCT/ US2010/ 047884 may result in nodifying the CoS of the

| NSO N9 ST Y AY3EBS HARETICRTRY cherABRNGKn A s I igoout 90! ng

traffic. I gure di agram t hat ustrates an exanple of frame
si ze .
' than the MTU of another carrier may be divided into smaller frames. As

illustrated in Figure 4A, since the MTU of the carrier A is 9000 bytes, and the
MTU of the carrier B is 1526 bytes, the service A can only be able to support up
to 1522 bytes (4 bytes from the 1526 bytes is used for overhead). Similarly,
since the MTU of the carrier C is 4000 bytes, and the MTU of the carrier D is
2000 bytes, the service B can only be able to support up to 1996 bytes (4 bytes

from the 2000 bytes is used for overhead).

Monitoring and Trouble Shooting

[0046]  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
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adaptation as configured in an Ethernet exchanger, in accordance with sone
enbodi nents. Diagram 450 illustrates that each carrier's network nmay have a
di ff er entwbRi1/0Bbe7MIU may be set by the carrier's netwech/usdomooimsss at or,
and it represents a largest frame (or packet) size in bytes that a
carrier's

. ' E . ' ;
cxchanger T P ncLS e Buare foBle SAE R A0 B0 any BRI Rsleek "Co

anot her carrier ?et rk, the frange, size may need, to be adjusted. A frane
f rom one aF'iniaérafﬁé%rtkartsﬁéﬁs'%g?ﬁﬂ@@ﬁ6\0 DRYINUALCHEUIENdtHer carrier may
be divided into smaller frames. As illustrated in Figure 4A, since the MU
of the cagxamypleAhissmagiizliga Etherratdpdratiddl bhdMdimtenance (GAMBmMciuld26 byt es,
the service A can only be able to support up to 1522 bytes (4 bytes from

t he 1526% ki : rhead). Simlarly, since the MU of the
carrier |s§ﬁ%B€Ké§®§gns§&g%§‘2tghe MIU of the carrier Dis 2000 bytes, the

service B can only be able to support up to 1996 bytes (4 bytes fromthe

2000 bytes .is. used for overhead Monitorin nd Troubl e Shootin

[ 0046] Fi gfipé?k i s“téh%M@g’WQiiaig‘r‘)ﬁlnﬂﬂfhﬁﬁmiefﬁ G%V?bﬁ@eé%a%%ﬁ g r‘r(‘ﬁ”qﬁ%ni toring
and troubling shooting tools that nay be available to the carriers, in
accor dancaptieint 50 5sanmkt hentbmdilerehd ctin g TdysioB-9N tosmietadt wikhbihe EthEOGea AN t S

Et her net exchangers including, for exanple, Ethernet exchanger 100, may

2011/ 0200 9L URAT B AT T EEPERITR e g AP A e P 9 ¢ 1o
franes. adPoeuemRIGRAD A GUBANoR NG BsDasirdl] o g MG MEgPTORLT AU DOt her net
Qperati on and Mai ntenance (OAM nodul e 515 and ticketing nodul e 520.
[ 00_4t71),r0\t udesl memepdrerabf thewarrierthretoark operatiomygebier d90€) 58540 sabmitt he
o tickets, test status, view link statistics, etc. For some embodiments, APIs may be

available to allow the carriers’ applications 530 to view monitoring and

troubleshooting information and to perform other related network management

operations. It may be noted that the APIs described herein may enable a

standard method of communicating and exchanging information of the carriers

and information stored in the database associated with the web portal and the

switch fabric.

[0048] For some embodiments, 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
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option 505 and the trouble shooting option 510 to interact with the

Et hernet OAM nodul e 515 and the ticketing nodul e 520. The carriers may al so
be abl e tworenai2e®7noni t ori ng and troubl eshooti ng repor PeTAAB10/DIBSHONI t OF
option may be used by nenbers of the carrier's network operation center
(NCC) 53 \ i , I i ESh b c. For
sone enbo 1?”%{9[?#? té‘[\&%saﬁﬁgtbégg&(g@%’fﬁaegﬁ%‘ﬁ?egwgﬁ{‘%%v{/@ Eggté@é p%{ta:ﬁgﬁerg%ttp)l i cations
530 to view nonitoring an oubl eshooting informati on and to perform ot her
rel at ed H@t\?@nﬁka H@gﬁﬁﬁ@ﬁg Etéb%ﬁ”&i ngwrktherﬂ@ﬁjvq)% noted that the APIs

descri bed herein may enable a standard net hod of communicating and
exchanging information of the carriers and information stored in the

dat abase [@049Fi atFent soirehembedivesntfahe &thandt exuhasget t00 fsadonfigurddie48] For
sonme enbodi nents, a carrier my be able to performnetwork testing that

enconpass,|j ; vy I LS rrier is
2ssoc! at Sl ERTAQE ety MoesierORuMS [d uheRbofckind iRl menee" 0
prevent a carrier's test from reachi ng beyond the virtual circuit and into
anot her c&fr H@ﬁﬁgssq%ft%\nﬁct'w{ym,maﬁ@ﬁ "i@ﬂt IGENGINAREIIS % provi ded, the
Et her net exchanger is configured to provide nonitoring, troubleshooting and
ti cket i ngcamanitatio froasomebad eflatvirtuabtincuibie anatheradnccofrtbaivirtyal ovi si oned
bet ween the first -28- SUBSTI TUTE SHEET (RULE 26) WO

2011/ 02904 £BFTHYSA0MN AT $R%AEHATH LonNBINALK AR, PR HaF Badalbitebpe!

network as well a rst rnet network and the sec

network thense s. [0049] For ,sonme _enbaodi qents, .t he Et hernet exchanger 100
o Cont i GUNBLRa) BTN sy 0 LE3T 96 TR o) NSRS o DM EN SR RISPASl 9o of
connectivity, performance, etc. The | oss of connectivity issues may be

i denti f i eddapberperfoemediisolate thecausé obthieassife. oheperfemobrale iasudsmagl circuit
to another end of the virtual circuit. The issue may be caused by

confi gur gid Fu%';‘?téﬂ 1Q1cEs raniedBIOWS &é‘lﬁz%li@%_@hﬁ%@%l déiay '\/Hﬁé’tﬁcee @irng test

of the virt circuit end points or termedi at e pol nts” may erformed

i sol ate t.he cause of the issue~. ., The perfornance jssues nma e related to
| oos o itEREe! SEvie thittapll Qe SeressRay Pardateta R i, Alarsedr o
jitter), or service throughput. Qther issues may be related to queuing,
drops of framegssicet c.

Marketplace for Potential Partners

[0050] Figure 6 is a block diagram that illustrates an example of a
marketplace, in accordance with some embodiments. In addition to the switch
fabric platform, the combination of the services offered by the web portal 200
and the Ethernet exchanger 100 offers access to a unique and 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,
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Mar ket pl ace for Potential Partners [O0050]Figure 6 is a block diagramthat
illustrates an exanple of a nmarketplace, in accordance with sone

enbodi nernwe.2oiw2amdi tion to the switch fabric platform pclmascaioiTsat i on of
the services offered by the web portal 200 and the Ethernet exchanger 100

of fers acees nt and

t echni cal palf1 #@ragoﬁ@Iughl%eegﬂ%eéﬂggrF%@gﬁl}/o%hangégqt?@%ﬁlré}lén%%{eherrﬁet exchanger
100 is int grated W t he web port 200toforma mar ket pl ace where the
carriers I8 mlaéﬁfﬁ lﬁ’r%‘@ﬁ’QF} @é?%@&@?@da‘lﬂlﬁ welheprtakg GG @r@nf'%@ﬁltpﬁaﬂﬁ%m and set
up connections wth the other carriers, the web portal 200 including a
confi gur ahedihemaétbrcléihget d0@ld provisien ttmr\rilitmlszircoits)bmecsm the filledeguton,

-29- SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 fi nd

i nformati H]pqxé{glsished by other carriers, and fill out tenplates based on

informati on provided by the carriers. The web portal 200 is configured to
cause the Ethernet exchanger 100 to provision the virtual circuits based on

the fille t | at The rket pl ace 6Q0 allows the discovery
and sal e @pgﬁet r ei\ﬂ@é g%ﬁﬂowg@ ‘g'lsg P&y a tsﬁ%OftrF?éWQQ‘cure
collocation facili ty. This enables the carriers 1 to "n" to seanlessly

ext end t hsgrvicgé abmingribachrrinsi withiptthe s€berencullbedtidrofactiibe Tagntblesany E- NNI s
is driven by the needs of carriers to extend their Ethernet services beyond

t he phys'tﬁ@'cafrﬂé?gg tbh" @se%%ﬂé {/b&fgﬁﬁ tﬁéwgfb%bf re%%ﬁ%d%egrﬁ‘f 'Tﬁét ructure.

The mar ket pl ace 600 is desi rmn rrrers toget i nt erconnect

o). BE?%Fmﬁ@rﬁﬁé‘ﬁaﬂrﬁ%ﬁ%@%@?’vlﬁlf@gfe%’fwm o e A i

services offered by other carriers, selectively identify services that neet
t hei r redbeir&teemst sardicasdeyord eheppinysites &xotpiintlor ttapaliékses efdherasselr s.

Figure 9 illustrates an overall exanple diagramof a representation of a
mar ket pl aganfragtyduie! Wmérk@?ﬁaé’@eéﬁhs d8lgrasy @‘t?rﬁf rridjett ét'ﬁeF andlet wor k
Interface (E- NN% in accordance wt sorre exa odi ne ts The exanpl e

'ElNlN:JSIt L?ﬁﬁ Lo PE@ ratt\'/v8r sorfegérd?ess 3 RS pla orms?e. .,SEtF]eLzlrrr]]% I\ﬂlgﬁé' ties, the

SASS, etc). Using the marketplace 600, the carriers can search and review
services offered by other carriers, selectively identify services that meet their
requirements and negotiate purchases with the desired carriers. Figure 9
illustrates an overall example diagram of a representation of a marketplace that
includes a web portal and an External Network-to-Network Interface (E-NNI), in
accordance with some example 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.
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its functionalities, the roles of the representatives of the carriers, and
type of data generated based on the interactions between the

repr esentwoi2oa20d47t he carriers and the portal infrastrecruseoias4med| as
the ENNI infrastructure, along with other relevant information.
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D agr ans re 7A is an exanple flow diagramthat illustrates a
process of prOV|d|ng i nterconnectivity services to the carriers, in

accor danci@0s2} h RigereeTAdsiamenampleMow dizgikamQbat iflesieess & ptr@cdsscmrre
participants may be received froma plurality of carriers. The requests may

and assodr SR oA RARILL e o e Gubes Bidkes Rt e Shpock 735,

i nformati on about the netvvorks of the carriers i s received. The information
may be rcBPOEMSRiS Ah@oﬁbﬁ%dreﬂbl%téé@bﬁﬁ@“ﬁtD@rWﬁtéﬁiﬁYalﬁ%éeceMednay be
noted that the operations described in blocks 710 and 715 may be

i nt er charfged adeipextitli ofcapriersh& Henmeheeststnady loe reded@oBlidthdoeblpoortaD, t he
services that the carriers want to showcase to ot her
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.

[0053] At block 720, the services that the carriers want to showcase to other
carriers may become accessible in a marketplace. The marketplace may also
provide mechanism to enable the carriers who have network requirements to
post them. As mentioned above, for some embodiments, this posting of the
requirements may be in the form of an RFQ, and the RFQ may be sent to the
appropriate carriers who offer network services that match with the requirements.
The marketplace also provides each carrier to have a storefront so that their
network services can be displayed, searched, viewed and ordered by other

carriers.

[0054] 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
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carriers may becone accessible in a marketplace. The marketplace may al so
provi de mechanismto enable the carriers who have network requirenents to
post themwvoAsiwesisroned above, for sone enbodi nents, thipeTas3d10/0g7884 t he
requirenents may be in the formof an RFQ and the RFQ may be sent to the

pPr OP | S8 (GRS AN BlocRoHO ke AL GRSS RS rSBGRAYEN the

requirenmen 1 ace SO provi eac carrrer to

storefront so . that their netwprk servjces can be déiﬁi ﬁ searched

vi ewed arkRPiBRRl Issyes ANGaRrORIiAte Skatds INTHBUIOBAS REP VPG 10d B4Af%Ps becon ng
partners, they may generate requests to have the connections establi shed,
as shown in block 725. At bl ock 730, the Ethernet exchanger 100 provisions

the virt yg055] r c Higare 7B ¢oanexamiplef|ne disgr&s that il GstrdBePrddsss BHEET ( RULE
26) WD 2011/ 029047PCT/ US2010/ 047884 the requesting carriers. At block 735,

Lhe Vi yalhibieRiihg G OAEAaseh Logé%tgpﬁr-sﬁgrngﬁrpt%@@gﬁmr%nris% propriate

status i ure 7B is an

exanpl e fl ow di agramthat illustrates a process
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.

At block 765, another request is received to establish a virtual circuit between the
first carrier and a third carrier. At block 770, information about the first carrier
and the third carrier is retrieved from the database. Itis noted that there is no
need for the first carrier to provide the same information again for this request.
The same information stored in the database for the first carrier is reused. The
information about the third carrier was also provided when it became a

participant. At block 775, a second virtual circuit is provisioned.

[0056] Figure 7C is an example 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
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reusing existing carrier's information to establish nultiple virtual
circuits, in accordance with sone enbodi nents. At bl ock 750, a request is
recei ved wo 2esif@bd47sh a virtual circuit between a first pcaruscew/o&rsds a
second carrier. At block 755, information about the first carrier and the
Second oot RO B ASehPEY e et ahaRaRRr, Hof Y MSIENA e dapnfr ovi ded
by the fi second carrrers as ecom ng a participant. At
bl ock 760, a first virtual, cir rovi si, oned At bl ock 765, anot her
request @VF'%*@\&%%IV%@Y&@'&IQV@& ngbxﬁpﬁ?gﬁaqarwp%rﬂiﬁ@fﬂ@%@éﬁeﬁﬁ efqd st
carrier and a third carrier. At block 770, information about the first
carrier dndtheheels portal arartheemdedyingtd-NeN édrdstraoiuréie Adblogka8e, thet i s not ed
that there is no need for the first carrier to provide the sane information

agai n for Jcﬁé? &%P%%%geﬁ@ﬁ e'ﬂfs 6e{Fﬁér‘ Ot @B@( QQ'tHe btlipRasg for the
first car 1 er reuse OI’ITB.IOI’] abou h carrler was al so
provi ded when |t beca ant. At block 775, a second virtual

G roui ¢ .%e%,t%mesﬁo%@@ﬁ%am%sél - PB0 s Mgy NIa e AIG e ERam | hat
illustrates a process of facilitating partnership anong the carriers, in
accor danceovidera sautore minddiomentosterms withdok fivd @arréenwede gemdeat of thepr ovi ded to
enable the carriers to interact with one another. The web portal is

associ at ggg UVEBE gl@n E-NNI infrastructure that includes a switch fabric and

one or nore ernet exchangers. The web portal includes options to enable
a first carrier to submt a quote request - 32- SUBSTI TUTE

SHEET (M) Yo SLPOSIoCT Uil perant or PR Lt metaEr
al ready regi stered and becone participants of the services offered by the

web port adnchifhe setondedeidry iswgcEvBil At ifacksta8y thauprevisianing aed 785, the quote
request is received fromthe first carrier. At block 790, the guote request

is sent t&rﬁi@ﬁ@@ﬁ%"E'h&%ﬂﬁh?éwcugh@gé%ﬁﬁ% 6&854d 61 tH@Mfdrﬁ%it@Wsthﬂ@quOt €

request provi sol ution to terns wt first carrier

| ndeloendefor th%f f|rts{1 and\fﬁe gecona carriers and based on any additional information

provided with the request.

System Diagram

[0058]  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. As an example, computer
system 800 may be a client 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.

[0059] A set of instructions, for causing the machine to perform any one or

more of the methodologies discussed herein, may be executed. In alternative
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[ 0057] 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 confiwonrativam4of the virtual circuit is perfornmed basedsenonhmsss

i nformation stored for the first and the second carriers and based on any

nformat i on stored 1 first and t ca |
F005a] 7 qu o e 08 B o ek e P oy R TR0 o of o

machine in the exanple formof a conputer systemthat may be used, in
accor danc@r\ﬁﬁeﬁ?é@r&es S Q@Sé@rﬁ%r%ﬁh&n% ﬁrﬁ‘e%;ﬁqj@,ep@dﬁiﬂ%éﬁesystem

800 may be a client computer system or machine used by a carrier to access
t he web pmatlihe 208 oferateniotthe capaecitypdfes sariier eroarpligre maghinieeim &0derray be a
conmput er system where prograns associated with the web portal 200 may be

t d : : frel ¥ | th hi
o per f or Ay e nvinRed, 8% A ek AR Ele BB N el n rmy be

executed. .In alternative - 33- SUBSTI TUTE SHEET (RULE 26)
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
also be taken to include any collection of machines that individually or jointly
execute a set (or multiple sets) of instructions to perform any one or more of the

methodologies discussed herein.

[0060] 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.

-34-
SUBSTITUTE SHEET (RULE 26)



WO 2011/ 029047PCT/ US2010/ 047884 enbodi nents, the machi ne operates as a

st andal one device or may be connected (e.g., networked) to other nachines.
I n a net wwoked/de@oynment, the nmachine may operate in tireTaspaoiosissof a
server or a client machine in server-client network environnent, or as a

peer mechoiBy] " RAGL bLLSAS 68 TAlqueA kAl AEbuRmedvhT The

machi ne a SEerver conp ) ut’er, a pérsona conputer
(PO, a tabl et PC, a set- top box STB) a Persona Di gital Assrstant (P

DA), a cevhighis storacomaemose sels of fsiiustions (00 eplwale 6%4at%r* O&R% ch or
bridge, or any nachi ne capabl e of executing a set of instructions

(sequent gy one of inerswfiae metbdslog@sior fanttionsiesoriked hedeém Bhye t hat  machi ne.
Further, while a single nmachine is illustrated, the term "machi ne" shal

al so be trﬁ‘o‘t?u Foﬂs'8@2'd+€ga%6>re§ﬁ8e|@c% S[%I)% s r&a%.agfggmpm%éi Mgl Iy or

jointly execu le's |ns ruc 0 perform any one
or nore of the dol ogi es di s sed her 0060 In the current

exanpl e, r@@m‘i’uﬁ.’@ B %Hﬁgmﬁé)ygbjé(ﬁ% V’éﬁ'ﬂ'ﬂ &‘leﬁrso@? 230( IYINg a centr al
processi ng unit (CPU) a graphics processing unit (GPU), or both), a main

menory 80gkegntior theraof lwy tmerconyplBE6sy stéTh @00c drheumairanemoiry B04aod tloe her via a
bus 808. The conputer system 800 may further include a video display unit

810 (e.g. probé@!éd)‘r%)8ra)aflﬁ@rla?ncgﬁ@h?eymﬁbﬁ%-r@é Ié?‘ﬁ&ﬁ%e ray tube (CRT)). The

conput er system udes an I nput evr ce e.g., a keyboard), a
cursor control device 814 (e.g., a nouse), a disk drrve unit 816, a signal

generatio ice 818 g, speake network interface device 820.
I3 SUBREIre” Sinecmstibes sy ey hotrer BoTtnAPUIFGEEIE0 o4 H8A 2] 0061] The
disk drive unit 816 includes a nmachi ne-readabl e nedi um 822 on which is

st ored omeeteorki@2eviadhs nefworksnterfaté degicg 820. Appitatimseha&2apy andhatbyi ng any
one or nore of the nethodol ogies or functions described herein. The

i nst ruct 'meggﬁa&égeén S Qel RN RrioBOBRleih i@ rakal) SRslaPaTaial . Wi thin

t he main static nmenor ocessor 802
and the FBLETE AN OMRLEY SRl Tt SR RTEOERRCIT e B! PR ©
two or more specific interconnected hardware modules or devices with related
control and data signals communicated between and through the modules, or as

portions of an application-specific integrated circuit. Thus, the example system

is applicable to software, firmware, and hardware implementations.

[0063] In example embodiments, a computer system (e.g., a standalone,
client or server computer system) configured by an application may constitute a
"module" that is configured and operates to perform certain operations as
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
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[ 0062] The instructions 824 may further be transmtted or received over a
network 826 via the network interface device 820. Applications that may

i ncl ude twe 2appes@tus and systens of various enbodi nent Chorusaalp4isa€l ude a
variety of electronic and conputer systens. Sone enbodi nments i npl enent

functi ons.4 V [ fiic t - 0.0r

dovi ces e AL BRee B e ooy B A e N R i BT

t hrough t he ,nodu] es, or as portions of an application-specific integrated
circuit. qomﬁlgym{m PP O PpEPEmieHamRaraidIe { wilkka awricsialed anar e, and
har dwar e i npl enmentati ons. [0063] 1 n exanpl e enbodi nents, a conputer system
(e.g., a thtaedasiom®, imperrent amoslatev@eckampaltyein thesteaigatesdandgured by an
application may constitute a "nodul e" that is configured and operates to

perform j i ; I el A enbodi nent s,
Phe. »moadr A erenpELRIAPEs R I REfpORH LM ol Bl For
exanpl e, a nodul e may. conprise dedicated circuitry or logic that is

per nanent SATGHIRA BISEAVATE) B12Y bR ke By Gendilmg i eeioRessor) Lo
performcertain operations. A nodule may al so conprise programuabl e | ogic
or circuiAcoordiagly, theasrrernmapkes saduld bhumdexrstood to encompass a3angisleBSTI TUTE
SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 gener al - pur pose processor

or other gHiRANRMEPLE oRf F’cﬁéﬁ@rpl}wyéi?mélm é@sttr%fé‘af é%é(ne,crﬁlﬁfdoﬂﬂg@‘égby sof twar e

to performcertain operations e appreciated that t ecision to
i npl ement, a npdul e nechani cal Ly, ip the dedicated an ermanent | y

Cont & gur -G nagTeqT So T ediisshlouray (& Sni QRGN TET B AR S 8 2,
configured by software) may be driven by cost and tinme considerations.
Accor di ngtgrtain manner and/oottuperforshogrtaln lopetaiivas siesodbachenedonpass a tangi bl e
entity, be that an entity that is physically constructed, permanently
configured (e.g., hardwired) or tenporarily configured (e.g., programred)

to operat@oga a i . CRArgoar; i i ONs
R O A A et A 0 S

| . . . , ,
an exanmpl nbodiment to be a single medium, the term "machine-readable medium"

should be taken to include a single medium or multiple media (e.g., a centralized
or distributed database, and/or associated caches and servers) that store the
one or more sets of instructions. The term "machine-readable medium" shall
also be taken to include any medium that is capable of storing, encoding 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.

[0065] 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
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enbodi mrent to be a single nmedium the term "machi ne-readabl e nedi unt shoul d
be taken to include a single mediumor multiple nedia (e.g., a centralized
or di striwoted/daisabase, and/ or associ ated caches and secvarss)iownmsss st ore
the one or nore sets of instructions. The term "machi ne-readabl e medi unt
shal | al ; [ | t i ring,

encodi ngstgarr%?z]il%é:}éﬁ#ghgd seggé%tgﬁli %re{]ﬁ df”(iﬁ% %lhlg@éﬁ%%@ﬁ@%ﬁ%@éqﬁé@mcm ne and
t hat cause the pachine to perform any one or nore, of the nethodol ogi es of
the presefRMAESEAIPRS aa.nalm@th%rrlmansmm@ure&%a&ﬂ@aﬁ%mmnsg%ang
accordingly be taken to include, but not be limted to, solid-state

menor i es, caphunhtiomdf segnsdftwareedi a, and carrier wave signals. [0065] As
noted, the software may be transmtted over a network using a transm ssion
medi um The term "transm ssion nmedi unt shall be taken to include any nedi um
that is capable of storing, encoding or carrying instructions for
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transm ssion to and execution by the machine, and includes digital or

anal og ¢ i catd.ons sl gn r.other. intangible nedi to facilitate

£ ¥ ansni sI0BRBhna gHim <A Blagk cuftrattineC i aRs Sntiee SiaTefEor veb portal
and Switch Fabric [0066]Figure 9 is a block diagramthat illustrates an
over al | geamseatation 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
performed by the web portal 200, and representative roles, rights and
permissions. The example also illustrates how the carriers’ information is
collected and used, and the integration of the web portal with the portal
infrastructure and the E-NNI or network infrastructure as related to auto

provisioning of the virtual circuits.

[0067] The diagram in Figure 9 includes application layer 905, roles layer
910, function layer 915, data layer 920 and back office and network layer 925.
The back office and network layer 925 includes portal infrastructure 930 and
logic that performs operations relating to the web portal. These operations may
include presenting the templates and soliciting information from the carriers,
extracting the information from the templates, 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,
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representation of a marketplace that includes a web portal, in accordance
with sonme exanpl e enbodi nents. The exanple illustrates portal experience by
showi ng iwbenaakb@ns between the carriers and the web pectrals:@0047s8he
functions perfor med by the web portal 200, and representative roles, rights

and perm I i nformation
is collec %:éﬁ%& usegﬁé?ﬁfg rﬁ%t‘zdrf%pgga{r ?)Bﬁﬁlﬁﬁ @ﬁ@fd@%tﬁ%ﬁ l\/%i,ist h the

port al \%rastructure and the[\ E-NNI or network mfrastrg ture as related to
aut o pr oWHICHAPARIISNS My Be relaigd teipedarmancy. ¢eewtrnavaiia @FYa#ﬂﬁ'rﬁ'Wgure 9

i ncl udes application |layer 905, roles |layer 910, function |ayer 915, data

| ayer 920CHKISd | Dilc ksaf dipeecncs] almiIwoalkzatiary.eﬁ'hé%rtaﬂ‘ﬂm&abﬁu&um #3Cmagnd
network | ayer 925 includes portal i nfrastructure 930 and | ogi c that

per forms aREHATA @Forre%lt?rgh aﬁ)@'éa% &%hal These operations nmay

i ncl ude presentl S an |C|t|ng information fromthe
carriers, extracting the i nformatl on fromthe tenpl ates, storing the

extracted . |on|nt t he dat abase, et ed that the
t enpl at es Oﬁgélosol ing l@aqkrgfgq;enamd Bﬁt"’fqrgiq)ﬁﬁgzéeﬂl?tq @%??%H&ir riers by

di fferent nechanisns including, for exanple, manual entry, selection of
possi bl e iafrastreduner $teanctbgiothat perférnuooweratiprs redating to the switch fabric - 37-
SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 sel ecti on of
X St ng i REEhERD 2Rl OTREBUbAbIRNGNS hEhARcRbe SR AR O her

oper ati ons may relate nce sec ab|

| yt J , d | t t al
st o wqﬁ’gt@@ée%wfﬁbﬂﬁé@e%éﬂfe news &F e éﬁrlé%Btrﬁegai'&{ "
integration. [0068] The back office and network | ayer 925 al so incl udes

E- NNl i nfcthetnaidiames, ot panglQoSgimonithang ped troubiesbpetirag network skaes ng to t he
switch fabric and the Et her net exchanger. These operations may incl ude

provi si onidigy NS Y iePatir) éuﬁr?%Fﬁ&RQ%CEeMd AplsETe'fterﬁﬁé EoRApor ks of
the carriers, trans atln t he Ethernet franes I ng QS, rmnltorlng and
t bl eshopt t Kk

i ckets. BERRENTE 4B @a'yiras@?&erﬁ@%%mfvw%Pa?balgt'rﬁ@s?aﬁ@ﬁr3I  de

logic for switch fabric integration. The operations associ at ed with the
portal i rdgsasiatecwiih éhe@portairiafrasie cEIBIS0I arfd thetk-DiN| infeadsiurap3be
i npl emented in software, hardware, or a comnbination of both.

may be implemented in software, hardware, or a combination of both.

[0069] The roles layer 910 illustrates different 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
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[ 0069] The roles layer 910 illustrates different representative's roles that
may interact with the web portal. For sone enbodi nents, each carrier nmay
assign a wepnagemi4ati ve to serve as an adm ni strator. TireTa$ROM0/0318BAL OF
will need to be registered with the web portal. The adm nistrator nay have
all the : ri.ght 11SSik -t oner at | Iy the web
port al omﬁﬁl{‘a Y%fdo'%ﬁen%égrarg? gcr? ag%'lﬁ@hg@%rnq?%@%{aglmn%éﬁﬁﬁpggggi Ihrber nmenber s
of the carrjer to join as the carrier's representatives. This feature

provi des Q"Hiap%%?ﬁ'\fqr $: 4o I'%tJBt%gTﬁ'ﬂ@N rRRFEseRgiRs orfapaledbair O i er' s
representatives may be assigned. This may be referred to as self-service
admi ni st rprofiles, crddenials, passappin aeburity neesiitmsnaad rsatay. Nohg ohtad to send
out the invitation to the prospective representatives. The
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adm ni st ?ﬁ{olﬁﬁg@s notr(q%g\g/gd t?@hg!%rﬁwsﬁ/ﬁ\@q?rh@mcﬁg ghjgﬁ[% i]r%fngéﬁ(i%ﬁge goert ting up
user | D and.passwords, etc, It is up to,the new representatives to create
Lhei 1 owrSGHHE HP BoW TBPERERIAPS, TBELSHOY BESSUERAT R SRRSATRENIand so on.
None of that information is ever passed to the adm nistrator, which is a
huge convexpioseddo bthers &t miniized. nieway dprredentheat themvitaion ofithk of passwords
and credentials being exposed to others is mnimzed. It may be noted that
the invitatt o ety i i hMESrof hfpg up of
their pr o@PFgésbta%cgéQ@g e%t%i %éﬁﬁﬁ@%&%ﬁﬁﬁ% né(gt I§rroe[é)(% %r{ral)egarﬁgéiﬁnd?er action
with the service provider of the webh portal. For. sone.enbodi nents,
Funct i ondngriafian Baas ey ey el o e, seples BRRISHTER b Wehe ser vi ce
provi der of the web portal. One exanple of a service provider of the web
portal i spdetpli Aok somaembrdingots; funotidns of fresadminGinayor ntay ppiondlls.be[ 0070] The
adm nistrator feature is very conveni ent because the carriers can decide
whi ch 1 ol R fcAbdSERernEhiee bidvferof B WBBokEl JOKE elambliedra deqie of
representatives. The carriers can restrict representatives based on their
roles and limt fhemto only duties that the carriers want, themto perform
For * exaneidshpl METERpoTR Y Fab s Neatitfe de0ar PRl Biyuest for s
virtual circuit or a change request for virtual circuit. As another

exanpl e, @alifefidsentative in the sales role cannot have access to the

nmoni toring and troubl eshooting information. For some enbodi ments, the

adm nistrator can invite enployees of the sane carrier as well as

non- enpl pege] t © TMRCAIRINIREGIERUAE is\/\%ﬁy ebnidifemiaidcafte tHeofarBAgdre. the
non- enpl oyees” may be third party contractors who act on the carrier's

el A S R ich OB o oS B AETEby ek 16 B S8 HAdiPGroupby2dd ti on
representatives. The carriers can restrict representatives based on their roles
and limit them to only duties that the carriers want them to perform. For
example, only an administrator can submit a service request for a virtual circuit or
a change request for virtual circuit. As another example, a representative in the
sales role cannot have access to the monitoring and troubleshooting information.
For some embodiments, the administrator can invite employees of the same
carrier as well as non-employees to become representatives of the carrier. For
example, the non-employees may be third party contractors who act on the

carrier's behalf and under some type of agreement with the carrier. In addition
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WO 2011/ 029047PCT/ US2010/ 047884 to inviting new representatives, the

adm ni strator may al so performother adm nistrative operations including,
for exanpwe,2otwesdse/t ermi nate users, nodi fy users, assi goTrusk@s/4188ght s and
per m ssions, reset password, etc. [0071] For some enbodi nents, when a new

represent tlh\)’ﬁnhcjdﬁ&}v?%ﬁ’e%ema‘[ Oe% e ‘éﬁﬁurﬂ&’t"rét@ p\aagdaléﬁ ﬁé‘rtfc‘?rnﬁ‘%%?sar y

credentia represent’ative ave no perm ssion
rights to form any operati nt|I authorl zation is |ven by the

er
admi ni st radrainistiagye eRarAYres 'riq(ﬁﬁ%gj heXaTRIEof eRES tarBinadew Wé‘n ¥l e of the

new representative and grant the new representative certain access rights.

This may dsers,ragsign olesnrightscamecherbmssens, Tosetaasswerd; eght s are then appended
to the profile of the new representative and that becones the new
representative personalized experience on the vveb portal. For sone

enbodi e, 71# he F;’éﬁl%o%g&ﬁbb& erfis.3 rR:!baseg A8y @Eﬂétré‘wtﬁ‘?hé‘re

personal i represen rant access rights
Thi s all ows each representative to aave a unl ue and ersonal i zed

exper i encéehRaHal #i%kFaats MRFARSEY TR Wﬁ?ﬁ‘t W repiesqiavesaY at i ves in the

different roles may still enjoy personalized experience W|th the web portal
even t hougiiatihkgverny peohisbenpeghtoronperéprivhanis aperatipres, antibasthofifdliop]isn t he
di agram of Figure 9, the roles layer 910 illustrates the follow ng rol es:

adm ni st L@?\% g@{%h&é@é‘@%or Hﬁe (tﬁé ﬁ'{lﬁl Qto? ?ndal' fevi W ﬂh@ Cgﬂgﬁlle

carrier As 7l at e curenent,
prOV|S|0n| | neer.i resent tlve | manager
Por'e s ataansPtaseplatve Ban: Lareshiaper et Evrertai ﬁﬁfﬁsaw & ot her
participants, view other participants' qualification, restrict
qual i fi cathismayi lemin tbedornrof ceecknpdxes. d heramtess rights are then appendsat
SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029047PCT/ US2010/ 047884

to the profile of the new representative and that becomes the new representative

personalized experience on the web portal. For some embodiments, the web

pages that are presented to a representative are personalized for that

representative based on the granted access rights. This allows each

representative to have a unique and personalized experience when interacting

with the web portal. The representatives in the different roles may still enjoy

personalized experience with the web portal even though they may not be

performing the same operations.

[0072] 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
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manager for a carrier may not want representatives of a conpeting carrier
to view the qualification information of the carrier that the product
manager wooks11fmpo47A representative in the sales |it buipcaiusgowokmsss s
allowed to update the lit building list (LBL), update the LBL, view the LBL
onl i ne, sentative
in the c:ﬁrﬁralﬁéé fB?a'cQ"rler Iﬁ%tqgarﬁqgﬁr%ﬁeﬁ@ﬂ{/@%o ?'comﬁ)]te Qéailrrfséma | owed to
submt RFQ Vview open RF notjfy .0 RFQ, export etc.

repr esent‘é@W\P@e ﬂHa|ﬁ Wé“%l"é%mdﬁkﬂn&frtg@ gajrier hatd BVQCGCE U@ﬁﬁgehwefké save

i n-process quote, queue quote, export quote, notify quote, etc. A

r epr esentfat.i Reepresehmtipe drctheesated litrmlildingsrold is@leweti ¢o apdete thediss connect,
order virtual cross connect, view open orders, notify order confirmation,
view ord t c"tRE B € n IS

I oo, o O R Yt BooRLERSOL AT SR, B, ﬁ*reff%?séﬁé?ﬁv. Si on
approved orders, no y .activati on/ver| ficatiagn, etc resentative in
the engi R&ESHEP 1A %élar?d%?\ "Rexesentalive dn e caear m@n@%weﬂk%'%ﬂ@@&ts Vi ew
escal ati on process, renedy integration, view service link stats, view

moni t or i ng thé b'td)hegam eleis a[lIOW‘eﬂ]twhwbmiipcRF@aviiewmpmyBFQ%Btifyruplend%a%Q,web
services that are extended to the carriers via APIs to enable the carriers'

appl i cat '%{b? [f]ol\j\/@?gi‘é;'em}lﬁé'ﬁrﬁs%té |h>thé“séféstcﬂ%té"ﬁﬁ’e 4lloed HeAi s may tell

the carri eln rrratlona how |nformat|on|s
received b he web&portal The API i‘lﬁjl ncI nfo n t hat, enabl es
the carri @e SHYBIINPRIGES] U9 AUEHE VL %Qm Ei eom%t céhver si on

between the different protocols and appllcatlons over to t he standard used
by t he swieptdsenidiivedn thEhprocteemdrd roleris alowed td order iseossananinect ordest want to
transmt a lot of information and would prefer, for exanple,

41 SUBSTHITEOSHERhocRG 363n WRASIdRPARYY BTIRRAOLRA/GRE: bat o
processing over bulk processi One exanple 1s an APl that allows the
carriers t.o push t it nta s the buil dings
cartor {cRUl (R B0 ALk 0 Wb ot 8P e b

Et hernet services. The carriers may use tools and various applications to
mai nt ai n GueueBind aprrovapending mgerwatio provisicarapprayet aiders, modi i st on their
systens. However, the LBL APl allows the it building list information in

the carr 'ﬁtﬁan&%é\*ﬁﬁ}ﬁﬁoh osthe hednaaness tﬁ@én@ﬁéerﬁ@rd@ﬁhd/@ﬂ\@b onto the
switch fabric's database w thout any manual data entry. The APl is coded to

{he- st anddred TPHeR hIBHPRER: hEVRE, WRMEARR00 BER.eea). 7 Rl <o coded

to automatically facilitate pushing of data fromthe carriers' database
ont o t he iBlEgration; yiem 3,€9r§|0§é|ﬂgl§é9§§, AW eqnitosing hislelyabtcdat a entry.

[ 0074] Anot her exanple is an APl that allows the carriers to push the
carriers' pricing information. The quoting and pricing APl enabl es the

carriers [p078pe TR 4pplicansn Riyar 90% Rl Ricarwhly 86iviRUS tigatrdre @Ridrefad tb o
generate, nmaintain, and track quoting and pricing information while that

A Sgb S A B e B O et AR e e

information fromthe web portal and the switch fabric. One exanple of a
ticketi ng\NlﬂyB‘teewebl@@HalbyThenéPWa&f telk thiraagriers hpmetomdpewgtr@aﬂm BMC

Software, Inc of Houston, Texas. Renedy is a customer relationship tool

whi ch canariiehois et Ir@oﬁrmﬂloh iSRsdivard bynihel VBSisI pSrtalr mfeohPem&Kfmmb by the
carriers by the nmeans of incident nmanagenment tickets. Each ticket

"epr esentifrAaliss i EhabRR e BnferS WAL RV Re'tRRdsHSking,

mapping, and conversion between the different protocols and applications over
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,
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-42- SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 [ 0075] The
function layers 915 include functions that correspond to the operations
per f or mredwbyosaebo4of the roles in the roles |ayer 910. Poeams2dionaetsBons

i nclude adm nistration, qualification, list, RFQ quote, purchase, receive,

i nvent ory, LS| ' eshao l.ayer 920

i ncl udes %%?@pﬁ?%%éé@gw Bésggﬁg%%g{%;@ ﬁ%%&gﬂﬁlzet I?%ﬁsA%h‘tF? ﬁ%@?ﬂ?ﬁ ons | ayer
915. The data may include user roles, rights and, perm ssion, participant
ot ngs eariosuainuen da Mo ol S eAT BB coReels WRFNGs (B 7R Qs bi ds
and quotes, orders, confirmation, activations and reports. It may be noted
t hat by akirevondthérmetaenvices aindaheicharateertsties of hBse Bthernpt serwiggsof
identifying a lit building becones nmuch faster and easier. The LBL of all

the parti-g b+ [ B ; i - ational
dat abase ﬁ%@%@t@%t @ggjl u'ggr’gé%lg%@pg@géggégﬁlhdﬁﬁoﬁgf@@aﬁlﬁ%ﬁe@ g??'egﬁbaddr ess,
nmetropolitan areas, cities, zip, codes or other sjmlar generagl ogr aphi cal
Gent |1 yi Gl G RO Wb GF Gt RBHAIN HES Sl abing Ty ST QHeRevsTe ek Bland bt ng
to place an order via a web portal that is integrated with a switch fabric
enabl e t h&Plaawsdhs lit buitcing bstenfioomeabom ectheanad idrakaatabasmntodapepasheadche

services of other carriers alnost imediately. [0076] For sone enbodi nents,

a the ENesoed tsPrahlatitaeoity iHe GhikdTaBres daldibssuRRit afy St em (BSS)
to enabl e ordering, billing, keeping track of carriers, anélI mahagi ng
carrier rel atiopshi For s ot her enbodi nents, it Et hernet switch

Diat £ o mARUAIRAREBI, JbpaHcs BUREhlS Epaene dataadfie NIRRT {or s o use
the web portal to negotiate and enter into agreenents for network services.

For exandoemat ard cenverithe infarmatien inhetheettapdarodbrmat yasdl in dihe awdchsear ch f or
network services, to negotiate and beconme partners, to place provisioning

-43- SUBSRbritA Batidest, aMYlsmaldé Loy #PadioRrRediAatiitde BloniAg 68 @4ta

from the carriers’ database onto the switch fabric’s database without any manual

data entry.

[0074]  Another example is an API that allows the carriers to push the
carriers’ pricing information. The quoting and pricing API enables the carriers to
use their proprietary tools and various applications to generate, maintain, and
track quoting and pricing information while that same data is replicated over the
APl into the ENNI's database. Yet another example is an API that allows
pulling/pushing troubleshooting and ticketing information from the web portal and
the switch fabric. One example of a ticketing system used by the switch fabric is
the Remedy system by BMC Software, Inc of Houston, Texas. Remedy is a
customer relationship tool which can be used to log / monitor the issues or
problems faced by the carriers by the means of incident management tickets.

Each ticket represents an issue assigned to a support team to resolve.
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orders, and to nonitor and di agnose network issues, and to pay for services

received. [0077]Figure 10 illustrates an exanple screen of a web portal, in
accor danceowntin2gmme exanpl e enbodi ments. Screen 1000 ne¢Ths:@8s0ms84at ed
with a home page of the web portal. It may include options to enable the

carriers hei i ; ) cribed in

Fi gure 9.m@zgfmegﬂﬁgﬁﬁQﬁﬁf@&g&%%eiwggpggﬁ@ggﬁgﬁﬁ?ggﬁg%g?nﬁgiﬂﬁi resi dent on
a server and is configured to present web pages including the honme page and
t enpl at esORBAEONSH RAEE ML ¢kt O'dRC pled It thedtesaei 0.1 Phasst i ci ¢
information fromthe participating carriers. The information is then

ext r act eduhctionstihelude ladprgissatior] quakfidagiop] ladt eRF@ndusteppedhase,an associ at ed
dat abase. This enables the participating carriers to publish network
services G a , - r S

capabi 1 1o 8T TPy P oS g B L ol P Eh SRRl e k) ana
responses_to the RFQs, initiagte a provisioning of the virtual circuits

bet ween t¥] 'PCEPP\?Q@@ ek B1aYde oRAelBIgdY t%ﬁéurﬁeimnﬁﬂ t%h—”’tCF'B%Faé@ﬁoot t he
virtual circuits as well as their own private Ethernet networks fromthe
web port &15. THihe dat@wiaydrclude usar rales, sigatscridbpemdsgien goarticipamidiskngs  vi r t ual
circuit, network 2) nonitoring and troubl eshooting capabilities.

[ 0078] Re! #1d &irbaidMochri« 28 1006 FRRI 451 Sirdftbd FEGOMmIg glbw vi eni ng

of participating carriers tion. IS may inc any profile,
qualification information, . LBL informatjon, etcg. B tion 1006 may all ow
the T epr dYEATCPURETASN AAToRs-and huts. gpErRY e BOtoE IR RUEMNT e ¢ Sel |

option 1008 nay allow the representatives to update LBL, submt quotes,

et c. O dethe carriers to provide the#4-BLSUBSpIOTES & oSidERTTY(rRUL B AEIdingdbecomes
2011/ 029047PCT/ US2010/ 047884 option 1010 may allow the representatives to

request TGPl RNEate0 TH (BUBY af i EipalAnta0Rkr OBk 89 i Y &t | ow

the representatives to receive status an ostic information fromthe

integrated swtch fabric.. Profile optign,61014 | | ow t representatives
Lo rovievt SeatehsRacBd tonar A phad e B Mkliediie AiscBtba BYo 6 "rmy al | ow
the adm nistrator representatives to perform operations as descri bed above

with Fi guexangple) straedypddeessometropalifan adeass ediesgziorcodae or other sfimitar
representative froma carrier, sonme of the options described may not be

visible. dHers F@hi%%rﬂifﬁﬁg?ﬁﬁé}@étiﬁ%ﬁnéﬁﬁ.gBéiﬁgV&tﬂé‘tdJi'i@ccbW role

signing on to the web portal, representative nmay not see the order

oD ey R RSB S bRt SRR BB Bt RSB o
Proctt erresr:/\t/itc%rfa rric? \éhgllalg%en %’:arrri?alrs(‘a ’?o' be able to connect and take advantage of the

services of other carriers almost immediately.

[0076] For some embodiments, a the Ethernet switch platform may include 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
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[ 0079] For sone enbodi nents, the web portal may include a screen that

provi des a search option to allow the representatives to search for

i nformat iwo 20ellebed to the it buildings. For exanple, the/tseresnstd00

i ncl udes a search box 1020 that includes an input area 1022 to specify an
addr ess ' : ' : r ilan area or
2 Gty QPelhanpiy meieE atdeedsBB BBl K ISR ol Rl SRS T 2 Tow
entry of a zjp,code or other simlar general geographical identifying
conveyed €REMPHati on to enabl e searching for the list buildings based on

t hese search paraneters. For exanple, instead of using a street address,
the input area 1022 nay be used for a zip code. After an address and/or a
name of F00BY] opdHigurn1@illesiratesant examsle sprsenf afedwebpbttah il 025 may be used
toinitiate the search of the database. The screen 1000 nay al so include a

si de bar o J : e i r I ch

_ 45- suss%c?@##éﬂ@%’ﬁ%%ga@@J@%@Bb@ﬁ%gggﬁ%&#@z’b%ﬁ&%@%@? for
exanpl e, the nunber of pew partners, the nunber of new bids, the nunber of
new RFQs,Witha home Iﬁ%ﬂﬁ)@p’[hﬁfw%ﬂp@@r Vi may insdedeeptionsdo sagols e c@friake si de
bar area 1026 and the type of information displayed in the side bar 1026
are i1 usdncathetf repressniaiasptceperisinmeyenadons depeschiveg inFigine 9.nPhement at i on
of the screen 1000. Wb Portal Flow Diagram [0080]Figure 11 is an exanple
flow dia t S y £ utilize
servi ceo ey B (8] WeRAsRIEE SrBHESE, Bhy BRI DM S SRR B et 5.~
bl ock 1105, the carriers go through the qualification process and becone
part ners.COm'éUEﬁS?a'piﬁr?%%ﬂtiVﬁb Wgﬁ,se'%'uﬁ’é‘@ the@ameep@%aﬁqlfqm@a?&ta Fill out a
qualification tenplate. At block 1110, the carriers my need to provide

i nf or mat i mowsboapplichtion onet sienk maghihesersoliciemforAfdtion ftomettwar ri ers becone
participants, they nay view other carriers' services to search for services

t hat t hey, We8 ~hSe | if i mt an
RrQ as RETPRRREeatRRS e FigHfiohs [ Blidoidd iR D pdBS YT
services y receive an RFQ from another carrier. . In that case, the carrier
may respotﬁg tleHp @%ﬂ W%ﬁsﬁ'%eg%%ebé%e@]ﬁ%meshed bet ween a
carrier that submts an RFQ and a carrier that responds to the RFQ a

pur chase pdrtitipatirgecarriess togyubdisic netwak sehdases and tdpabiities bifered, sebmbk 1118,
an order may be generated to provision a virtual circuit. At block 1120,

options Ry nBeyJYRIENMER! dritPedpdbmities BrRABNEACH t&deAMbHeBLESEIG | N9 the

virtual circuits.

quotes (RFQs) and responses to the RFQs, initiate a provisioning of the virtual
circuits between their private Ethernet networks, and monitor and troubleshoot
the virtual circuits as well as their own private Ethernet networks from the web
portal. This provides the carriers end-to-end (e.g., network 1, virtual circuit,

network 2) monitoring and troubleshooting capabilities.

[0078]  Referring to the screen 1000, Partners option 1004 may allow viewing
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
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Transl ati on Fl ow D agram -46- SUBSTI TUTE SHEET (RULE 26) WD

2011/ 029047PCT/ US2010/ 047884 [0081] Figure 12 is an exanple flow di agram
that il | uwonatierI@7process of translating and mappi ng f PaFas2010/04188€
private Ethernet networks, in accordance with sonme enbodi rrents The

Et her ot GERPABR mb P2l oR TR TS RENRRAY) 480008 AbySARIE kg ™ be

situated 1'n a centrafl "area € W rrngs an r ca of t

partici pati ng{ c% iers or service rovhders are connected to. One such
central avEHItssMoniar aptisn{ 212 may2llew.the cepresanialivesio resive statys aad
providers in this exanple flow di agram have al ready been qualified and have

al ready pdiagmaitid infofroatiet from thbdntegtdiesrswitote fabaicd Rrofleroptienwor ¥ rsay vi ces.
For a virtual circuit to be established on their behal f, the service

provi ders Iy ' for
Do, W PSRRI TP RGPt Y PROGPIRIONRE, (G
i nt erconnecI Oori vat e " , :

option 1016 may allow the administrator representatives to perform operations

as described above with Figure 9. |t 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.

Being able to view the order option 1010 is the experience that may be reserved

for the representatives who are assigned the procurement or provisioning roles.

[0079] For some embodiments, the web portal may include a screen that
provides a search option to allow the representatives to search for information
related to the lit buildings. For example, the screen 1000 includes a search box
1020 that includes an input area 1022 to specify an address and an input area
1024 to specify a name of a metropolitan area or a city. Optionally, the search
box 1020 may include input areas to allow entry of a zip code or other similar
general geographical identifying conveyed information to enable searching for
the list buildings based on these search parameters. For example, instead of
using a street address, the input area 1022 may be used for a zip code. After an
address and/or a name of a metropolitan area or city are specified, button 1025
may be used to initiate the search of the database. The screen 1000 may also

include a side bar or queue area 1026 to display other related information such
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Et hernet network of a first service provider to a private Ethernet network
of a second service provider. At block 1210, based on receiving a frame
from t he wonsti/peiwat e Et hernet network, the Ethernet erchasgen/oismss
configured to perform handshaki ng, mappi ng, and conversi on between

di fferent,_pr i i he first and
second searé\;if@g&%% v|e’?it@rgsrﬁhlﬁ(;’qlbrqtf @%&P@aﬂ?}é’,ttﬁg ”Eﬁt@ﬁ@?@%ﬁ%h‘%s configured
to perform MU e}dapt %EI on, AN I D and, TPID transl ation, whileg rE:@(Fservi ng
the PDU pPYoidtew RECS: and MPUBPEER! NewEeTqelRIdPE | AP@ BOFIAHST | s
transmtted onto the second private Ethernet network. As noted above, the
Et her net thrciveiparareayl 026 avidethe tye ofi information despldyedsupiposite baen0R6i ents in
di fferent geographi cal areas such as, for exanple, in a different

conti nent ] frame to
athird p%@ﬁ%%@%%%ﬁt%x %E{P&bﬁ@mdqataégﬁgﬁéyﬁép @y%ﬁrf‘ﬁ'ggic?é‘?%yﬁf‘%fa| area
-47- SUBSTI TUTE SHEET (RULE 26) WD 2011/ 029047PCT/ US2010/ 047884 fromt he
first pri{8eredh t network. The first and the third private Ethernet
network may be owned and operated by the first service provider. Thus,
instead of providing their own wiring to connect the first private Ethernet
net wor k wj { e d.orjvate Ethernet network, the first service provider
t ake advahtages—of—the—exrsting wirings of the second service providers to
achi eve that connection via the Ethernet exchanger. Auto-Provisioning Flow

Di agram [P@QG]B] Firgoee 18id gn agarfyRRIvedibhRn dhaandiatdd pfddedsiofates a
process o provi st oning one or nore vi rtual circui ts, I n accor dance with

sonme enbodinents. At bl oc we s._an | at es e presented to

t he carri@aﬁgba@@?ag Lﬁ'ﬁé%?%&@stogfegﬁggyg W%@h&{@ @e%cgaﬁéaﬂ?%vyl ed and to
partici pate and describe their network services. The web pages and

t enpl at esSaf@g ealboodinaenisl AtbincksldOni the gardenisdan Bireughie quadifieation net wor k
services to one another. Al of these web pages and tenpl ates are presented

by the 0B8¢d ahd bétorht pakindRlOrhegudRfichiditipRcess qlige tee RFQ are

generated by a respective buying service provider and selling service

V315, a sAreB G e A dbBebe Al Bleckiifaby R HlatR BE 0o buying

and selling service providers. [0084] At bl ock 1320, the provisioning order
i s conpl doddoyde étoghation about their networks and services. After the carriers

become participants, they may view other carriers’ services to search for
services that they may need. Once a service is identified, a carrier may submit
an RFQ, as shown in block 1112. At block 1114, a carrier that is offering
services may receive an RFQ from another carrier. In that case, the carrier may
respond to the RFQ. Based on an agreement being established between a
carrier that submits an RFQ and a carrier that responds to the RFQ, a purchase
of the service may occur, as shown in block 1116. At block 1118, 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.

Translation Flow Diagram
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information extracted fromthe RFQ the response to the RFQ and the
i nformati on about the buying and selling service providers as previously
provi ded w9 20hrmwoa7a t he web portal and stored in the recatisemalo4mat abase.

At bl ock 1325, -48- SUBSTI TUTE SHEET (RULE 26) WO
2011/ 029 / U 4 i Ly Gl j i Si d
2011 02965, VAN 22 PR RS Rl e B Ll

provi ders. The, provi sionj ng of the circuits may be done in real tine
rel ative H&Nsi#ing anskmapping r&m%tyréhea@ﬂvatg Etaeraey eetworks, 4 pecaidante nost
of the information necessary to performthe provisioning is already stored

in the rekigi somalendzddiments. Ty Etertetesxehdngmrihat pdrivemistthe pretisieniahanger
may be capable of provisioning nultiple circuits for nultiple carriers

si mul t ane LS i t AN r: j base.

[ 0085] At @ﬂﬁ%é'r@%@aﬁl ﬁg éggélfé;qgﬁaa!n st%{l ﬁfeﬁaéNfgérrevtﬁgyﬁéﬁ?@?éc%@%@pr ovi ded
options tag ponitor and troubl eshoot thejr virtual circuits. This may be
done onl i g ParttoRatingsapire A seiGeRRMide(GRAe, Carmestaddy. KNSk renpt el y
via an application programming interface (APlI). At block 1335, the support

r epr esenta@dntraearesf istahaatheentey oandcoslethliorgcadeni Jhemenvicekepovitays ml so be
able to receive support tickets for issues related to the virtual circuits.

[ 0086] For nﬁgg i ?%H : i iated with a
uni que ret(r:%rg i S?g!r/verﬂ?&%{n t'lge\fev\glr éﬁ%er ac ea?ﬁhéﬁﬂa@?ﬁdg?ﬁ@?on of that
VLAN I D. The network characteristics information is stored into the

Vorat | onamoHSBa ATl masisShe s ves B84 e pe sk Sevisaendob A AL vi rt ual
circuits for the associated carriers. For sone enbodi nents, when the

provi si ondingitits bpexstablisked ontthempehaf, tlee ssvaoeyprovideheldvef becormmsi st ency of
i nformation used for provisioning and to cross check the fidelity of the

i nformati trje_rpghgjﬁg déf‘?ﬁé}?d B%P}ﬁgghgmgpf@%&%wﬂ%rﬂy i ncl ude checking a

tabl e that mal nt virt circulrts esta n the Ethernet
switch platformand their characteristics, checking table that maintains

[0082] At block 1205, a virtual circuit is established to interconnect a private
Ethernet network of a first service provider to a private Ethernet network of a
second service provider. At block 1210, based on receiving a frame from the
first private Ethernet network, the Ethernet exchanger is configured to perform
handshaking, mapping, and conversion between different protocols and
guarantee of service metrics used by the first and second service providers. At
block 1215, the Ether exchanger is configured to perform MTU adaptation, VLAN
ID and TPID translation, while preserving the PDU portion of the frame. At block
1220, the translated frame is transmitted onto the second private Ethernet
network. As noted above, the Ethernet exchanger may enable a service provider
to support user/clients in different geographical areas such as, for example, in a
different continent. At block 1225, the Ethernet exchanger may transmit the

frame to a third private Ethernet network located in a different geographical area
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physi cal networks connecting to the ports of the Ethernet switch platform
and t hei rwoharizeb@ri stics, and checking the profil es of pClmasc@onimsss
involved in the provisioning order and any associ ated VLAN records.

[ 0087] So k: : t d Bt RN : ted in
terns of ”FF?rH%é Ilﬁrﬂn?n%tg é}ﬁ%ﬂ%}t ﬂb{ﬁ%ré@%rﬂ&a{t% ons eqm?‘yg”%t?ﬁgﬁgﬁ‘gﬂ data bits
vvlthlnacorrp e se algrlth c descrip ,

r epr esent 3t W@H‘sméyé"etwﬁ%%’ﬂfio%r@@ﬁgw theogét %%V!CPéHOY' ert h Lt?a!rb?t?ﬁf%cessi ng
arts to nost effectively convey the substance of their work to others

ski |l | ed igf proddimgttheifowal widing tdoonrsech gresfirsapdvaie itherneynetoanic withiee t o be a
sel f-consi stent sequence of steps leading to a desired result. The steps

are thos | : I Usual |y,
t hough ngtth frﬁ@@\ééﬂgﬁh P nﬁgl{écgﬂﬁﬂ&'gﬁb‘ %tféléé\ge€gﬁéwﬁ%évfi%a!rjﬁlwgﬁéeﬁtﬁ?cal or
magneti c si. nals .C g g e of b |n stored, tran ferrc?1 conbi ned, conpar ed,
and ot her%' B9MANg® PRthesecPp ﬁ& ek BPNideEs IR achieyr that comngetionyia nci pal 1y
for reasons of conmon usage, to refer to these signals as bits, val ues,

el enent s,thebtheins} exdttanget.ers, ternms, nunbers, or the |ike. These
algorithns may be witten in a nunber of different software programm ng

| anguages such as C, C+, or other simlar |anguages. Al so, an al gorithm may
be i npl errented with lines of code in software, configured logic gates in
sof t war e, Aulp-RroyisiamingakiownDi@gratt h. 1 n an enbodi ment, the | ogi ¢ consists of
electronic circuits that follow the rules of Bool ean Logic, software that

Cont . ORBST . oS O e AT Rl PSP LY

to be associated with the appro,orl ate physical quantities and are
-50- SUBSIPVISIDRINGHEFEror MorEvigesl circuits, in accordance with some embodiments.

At block 1305, web pages and templates are presented to the carriers or service
providers to enable them to become qualified and to participate and describe
their network services. The web pages and templates may also enable the
service providers to buy and sell network services to one another. All of these
web pages and templates are presented by the web portal. At block 1310, an
RFQ and a response to the RFQ are generated by a respective buying service
provider and selling service provider. The RFQ and response are received via
the web portal. At block 1315, a provisioning order is received from either or

both of the buying and selling service providers.

[0084]  Atblock 1320, the provisioning order is completed based on
information extracted from the RFQ, the response to the RFQ and the
information about the buying and selling service providers as previously provided

by them via the web portal and stored in the relational database. At block 1325,
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WO 2011/ 029047PCT/ US2010/ 047884 nerely convenient | abels applied to these
quantities. Unless specifically stated otherwi se as apparent fromthe above
di scussi owe,20itt020@7appr eci at ed t hat throughout the descrrcptiseny/oaiss€ussi ons
utilizing ternms such as "processing” or "conputing” or "calculating" or

determ %H%fgor Abre thBl' @f%bﬁ? aré’brotvﬁé‘?oﬂécﬁﬁ’thé ‘Eftﬁt{rnépeﬁctﬁ%ng%t %rﬂﬂ‘oﬁmd .
processes of a conputer system "or simlar électronic corputing device,
t hat mani pul ates and transforns data represented as physical (electronic
quantiti iehaltafithe Hwne&W&e@mgs%weerpgopw%ﬁsﬁgwr% oh it@é into ot hei
data simlarly represented as physical quantities within the conputer
syst em nmegirguite nay be donesireresl time relaties tswhbbn itmd provegiorong stder ége,
transm ssion or display devices. [0089] The illustrations of enbodinments

descr be%ggws&nmrsqsib% Elﬁ‘&?ﬁmtsf)oﬂ@%ﬁ@ﬁg@ti%ﬁ@@%ﬁsa%@&%&ﬁﬁ%@g of the

structure vari ous enbodi nents, ed to serve as a
conplete description of all the elenents and features of apparatus and
Systems tMAVISINId IS kRadYSIoTed 1t 16 TeialioReLHAEoRRE, ratoMher e n. Many of her
enbodi nents will be apparent to those of skill in the art upon review ng

t he aboveerdbsdimiepts, dne EGidreet exdhadgermay beeapbbleunfigrovisidnengdndiipieved t her e
from such that structural and | ogical substitutions and changes nay be

made V"i”@%itg 2 &I:tigfé darErstshauRERIRIsAT usiny %&hﬁﬁh@%ﬁ?toré@ﬁ?@ﬂeﬁus, what

has been descri an Ethernet exchanger®that is configured to enable
automati c_provisioning of virtual circuits based on provisioning orders
initiated® IO{IﬂEdag@b e providers. Sone of the information necessary for
the provisioning of the virtual circuits has previously been provided by
the service providers via a web portal and stored in a rel ati onal database.
-51 SUBST0085E SHEBIoqkRIBID, 28) buying and selling service providers are provided

options to monitor and troubleshoot their virtual circuits. This may be done
online via the web portal. Alternatively, this may be done remotely via an
application programming interface (API). At block 13385, the support
representatives of the buying and selling service providers may also be able to

receive support tickets for issues related to the virtual circuits.

[0086] For some embodiments, the each of the VLAN IDs is associated with
a unique record to store that network characteristics information of that VLAN ID.
The network characteristics information is stored into the relational database and
reused for subsequent provisioning of other virtual circuits for the associated
carriers. For some embodiments, when the provisioning is performed, it may be
necessary to check for consistency of information used for provisioning and to
cross check the fidelity of the information included in the provisioning order. This
may include checking a table that maintains all virtual circuits established in the

Ethernet switch platform and their characteristics, checking table that maintains
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WO 2011/ 029047PCT/ US2010/ 047884 Sonme information may be extracted fromthe
request for quote (RFQ and the response to the RFQ of the partnering
servi ce pwoentensi47Once the virtual circuits have been pCoMiSso100eTEs4
mechani sm ar e provi ded to enable the partnering service providers to

Tont O 4 YL ABEh REBANRachHRRO e MRS helihalill hich BBiERy Sxper | enced

W th the V|rtu crrcul € appreci at ures 1-13

are merel resent ational an not rawn to scal e. tain
proporti otﬁg'rtc @W&tﬁr'sﬁ'ﬁ% aé’éJ @@&gtﬁ‘é}rtﬁ? f"%PF@e&%@Q@' V%‘”ﬁ{‘ﬂl m zed.

Accordingly, the specification and drawi ngs are to be regarded in an
i | | ust r atproeisionirgeordehand any essocigtedwd A nseords. -92-
SUBSTI TUTE SHEET (RULE 26) CLAIMS Wat is clained is: 1. An apparatus
conpri si ng:
[0087]  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
like. These algorithms may be written in a number of different software
programming languages such as C, C+, or other similar languages. Also, an
algorithm may be implemented with lines of code in software, configured logic
gates in software, or a combination of both. In an embodiment, the logic

consists of electronic circuits that follow the rules of Boolean Logic, software that

contain patterns of instructions, or any combination of both.

[0088] It should be borne in mind, however, that all of these and similar

terms are to be associated with the appropriate physical quantities and are
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an Ethernet switch platformconfigured to present web pages and tenpl ates
via a web portal to enable a plurality of carriers to participate in the
Et her net weoi2otin2pd4at form the tenpl ates soliciting infoPromttsesofossss t he
carriers and store the information into a rel ational database, the web

portal e ' I\VA ' ke : Q for
et vor k- o 0PiA L rentetl beig Bod totnéeS Ghanites Uries oo Baterd ana
ei ther or Eoth of the bU){i n arrier cgsnd the se|lling carrier to initiate a
provi si orfREVESRIaE ARPRENT HRMEINEAPOVRISCAISSIRHE b ISeFIVTCGAOLNAL 1 i el ds of the
provi sioning order are filled out based on the information stored in the
rel at i onahralghabbte desdriphiee disoussiohe utiding termst surtitasd procssinige oRFQ and t he
response to the RFQ and wherein the provisioning order is to enable an

Et her net . ke of i i-er: 10 - . ti,net wor k of
the selli ﬁg%p}rﬁge@r tﬁgﬁh‘g‘ﬂ'ﬁﬁegkﬁﬁe@‘%ﬁ@@'” wmtcgﬂ&gﬂa{?#g?@nﬂegwgﬁyggpar atus of
claim1, erein a first rou&ine of the Ethernet.svxﬁtch@glatformis coded

to extracdfeAGHON ANEHLGGSSAS OF BrRCTHUISFYSID, AHEMRSYBREXIE SOMREUIREQ to fil |

out sonme of the fields of the provisioning order, and wherein a -53-
SUBSTI TUTdeVRI4EETat(Rutipulagds anaOr20sidrni eaitepriesesalas puysdd&d second routi ne
of the Ethernet switch platformis coded to extract the information from

the rel at (epafoniibaRAfRsiAtiA te GithpSerey QbR rdgistbdsrRf mbhRrigs b oni ng

order.
other data similarly represented as physical quantities within the computer

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

display devices.

[0089] 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
the art upon reviewing the above description. Other embodiments may be
utilized and derived there from, such that structural and logical substitutions and

changes may be made without departing from the scope of this disclosure.

[0090] Thus, what has been described is an Ethernet exchanger that is
configured to enable automatic provisioning of virtual circuits based on
provisioning orders initiated by the service providers. Some of the information
necessary for the provisioning of the virtual circuits has previously been provided

by the service providers via a web portal and stored in a relational database.
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3. The apparatus of claim?2, wherein the information extracted fromthe
rel ati onal database includes network service information conprising virtua
| ocal ar esoneivmede7( VLAN) frame type, VLAN identifier (IPDrjusc@g/ oprsss ocol
identifier (TP ID), quality of service (QS) profle type and other rel ated
network s LCEA| L r | i t i ously

pr ovi ded serna TRy Re ohitidEh it ihe Seqlest for o REOPERENR O e

i nformation extrache omthe rel ati onal database jncludes profile

i nf or mat i '68P9754 19 sﬂiﬁé@f HiedrEarngperdee peqwders, Onsedhe VEUBh Bt i on
previously provided via the web portal. 5. The apparatus of claim 4,

wher ei n tlevepreen mrovisiomgdpmeehanismpareqeegiddd iy ehisle Ehdr panetrimxsdraicge
platformto establish a logical virtual circuit interconnecting a physi cal

por t asso&b%@%W%Bnﬁé‘reg{ib’cﬂ%%g\dgébéib %uﬁ@@%}?lﬁé}%’ gélgt%!d tBRéduedssoci ated with

the selling carrier to & rrvate rrvate network
connecti on, wherein.&pe vjrtPaI circuit is established with paraneters
cal | ed fdrXPerensRA WithhgMrtual ¢ifitsesponse to the RFQ - 54-

SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 6. The
apparatus of claim4, wherein each tine service information is updated by

t he buyi n@001] sellt mag besappreciatedahahligueds pord ade, metedyt rapnésenmtaianah i s
extracted, stored and associated with the profile information of the buying

or selli ”éhdtﬁn%&in%'i be q?awf[ *t‘c?s@é??.ab%trt‘é?n grfogﬂt@gtﬁergpﬂgfr 'et{é the buying and

selling carriers are to connect wring networks to their

respective physical rts of a plurality of physical ports_.available with
{he” Bt her ra00 A eG4 T AKRE BT Ige n ASRORRGTpIoS SPPECRPNAGS  cal
ports is associated with one or nore VLAN IDs. 8. The apparatus of claim
7, wher eidrawags aré to be regaAetDs anslliustratee edteer thahla @strictigeisenseord to store
that network characteristics information of that VLAN I D, wherein the
network characteristics information is stored into the relational database
and reused for subsequent provisioning of other virtual circuits between
the buying and selling carriers, between the buying carrier and anot her
carrier, or between the selling carrier and another carrier.

-52-
SUBSTITUTE SHEET (RULE 26)



9. The apparatus of claim2, wherein the second routine is configured to
check for consistency of information used for provisioning and to cross
check fi debizoy/mposrhe i nformation included in the provi econiscgoontses. 10.
The apparatus of claim9, wherein the second routine is configured to check
for consistency of information based on: a) a first table that naintains

al | virtquAﬁmécuits established in the Ethernet switch platformand their
characteristics; b) a -55- SUBSTI TUTE SHEET (RULE 26) WO
2011/ 029047PCT/ US2010/ 047884 second table that maintains all physical

net wor ks Wwoanealaingdie: the ports of the Ethernet switch platformand their
characteristics; and c) the profiles of the buying and selling carriers and
any associ ated VLAN records. 11. The apparatus of claim1l, wherein the

Et her net twAnapparaius oomprisingonfi gured to performtranslation of frames and
mappi ng of quality of service (Qos) as franes traverse fromthe Ethernet

network of thearpEWeﬁﬁbt%%thhﬁatfd?mté&fighF&f ﬂé%reé‘@r‘it%%?ﬁ%estﬁﬂj selling

carrier, whereln the translation of frames includes t sl at1 ng Et hernet

frame type and Ethernet .type.. 12. The a atus of clkaim1l wherein frane
transl ati on perfor ﬁ%@p e%lﬁ@ Wﬁgpﬂg@%ﬁ@# %Ip rﬁlgy,gfggr,%ﬁ ©es preserving
a portion of an incomng frame including a service frame carrying data, and

transl ati ng a port ipaticipate e thencheingy siwitehwlatios muthenignaplatessoticiNegi mum
Transm ssion Unit (MIU) translation, virtual |ocal area network identifier

(VLAN I D) transl at ijef@rmagor ROmthecafitrs aA8rtdrbitRE iffdiatldn ihfas! ation.  13.
The apparatus of claim 12, wherein the Ethernet swtch platformis

OO e o P LR LA BB R A R PB S0, % ang
selling carriers. submit a request for quote (RFQ) for network services, a selling

carrier to submit a response to the RFQ), and either or both of the

buying carrier and the selling carrier to initiate a provisioning order

after entering into an agreement, wherein fields of the provisioning

order are filled out based on the information stored in the relational

database and based on information extracted from the RFQ and

the response to the RFQ, and wherein the provisioning order is to

enable an Ethernet network of the buying carrier to connect to an

Ethernet network of the selling carrier using the Ethernet switch

platform.

2. The apparatus of claim 1, wherein a first routine of the Ethernet switch
platform is coded to extract the information from the RFQ and the response to

the RFQ to fill out some of the fields of the provisioning order, and wherein a
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-56- SUBSTI TUTE SHEET (RULE 26) WO 2011/ 029047PCT/ US2010/ 047884 14. The

apparatus of claim 13, wherein the Ethernet switch platformis configured
t o enabl ewbDhe1ilmayisng and selling carriers to perform rea&CTiiso®oowrsst or i ng
and troubl eshooting of the circuit in the Ethernet switch platformas well

as their . ne i t: net
o Lher ERanshiE e aARPeRt b RoRiel il il klss 1ot
nonitoring and troubl eshootin e perforned usin he web portal or using
appl i cat i 5%5@Iaﬁ+ﬁﬁaigata%aéeg%§ﬁ;09 Wme&%%éieiise% t&ﬁﬂﬁowﬁeﬁwﬂa@r%rta| . and
wherein the Ethernet switch platformis configured to provide steady state

nonitoring service as well as failure state service status test. 16. The
apparatus of claim 15, wherein the web portal is configured to operate as

an interagtipg a@@%ﬂﬁé&@%l&in@%ﬁé’r’ 'imﬁegﬁerﬂ%ﬂBH%ﬁﬁrﬁésteBE@gﬁﬁéer net switch

pl atform and pr servi ce and nal ntenance ca provi di ng
aut onmat ed }r.oub shoot i

n nd test or verjficatjon steps to fix issues
el ated t1SIAIRBALIAERRTE INCHIASS Ao SENich MRIFASP FPMATSIcrtealleealy s to
i nt erconnect private Ethernet networks using an Ethernet exchange pl atform
t he et hoareamepworki (WgAN) framialiypg, VeAp idemidier ¢ Dontall protoabt idphifieEt her net
service providers to becone qualified and participate in the Ethernet
exchange @ipapf, @ity of service (QoS) profle type and other related network service
information, the network service information previously provided via the web

portal.

4. The apparatus of claim 3, wherein the information extracted from the
relational database includes profile information of the buying and selling carriers,

the profile information previously provided via the web portal.

5. The apparatus of claim 4, wherein the provisioning order is processed by the
Ethernet exchange platform to establish a logical virtual circuit interconnecting a
physical port associated with the buying carrier and a physical port associated
with the selling carrier to set up a private network to private network connection,
wherein the virtual circuit is established with parameters called for in the RFQ

and in the response to the RFQ.
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configured to provide a many-to-nmany |ayer 2 Network-to-Network Interface
(NNI') to enable the multiple carriers to connect to the -57-
SUBSTI TUMEOSHEBEI@RULE 26) WO 2011/ 029047PCT/ US2010/ 047 @84/ USedienmmss4
exchange platform and be interconnected with other carriers also connected

Lo the Etgeqpet exchangeqlall ahoeiPLau fhakaR e iGN L Goaaspl e the

Et hernet Servi C pr ovl ders er net Services O ot he

Et her net service oVvi ers the Et hernet services, including |it U|Id|ng
i nf or mat il?}ht,heahw”‘t%a trgg GEHETHYRA G WER RoReb thaltniarmalipre fseprirac

information is aggregated and stored in a rel ational database; based on two
Et her net stercd arel associated withdhé pepofie sdovmatenag tieebeying oelseling choies. r equest
for quote (RFQ, populating fields of a provision request using information
fromthe RFQ and information related to the two Ethernet service providers
fromthe relational database, wherein the RFQ and a response to the RFQ are
generate ne or. nore circuits in

usj ng the web, port and Vi sionin
Db Bt her het NG SERARYES o R bRt e Py A Peling eSiES Beddi o1 oni ng
request to interconnect private Ethernet networks of the two Ethernet
servi ce peawiedewsings of their Ethernet networks to their respective physical ports of a
plurality of physical ports available with the Ethernet switch platform, wherein

each of the plurality of physical ports is associated with one or more VLAN IDs.

8. The apparatus of claim 7, wherein each of the VLAN IDs is associated with a
unique record to store that network characteristics information of that VLAN ID,
wherein the network characteristics information is stored into the relational
database and reused for subsequent provisioning of other virtual circuits
between the buying and selling carriers, between the buying carrier and another

carrier, or between the selling carrier and another carrier.

9. The apparatus of claim 2, wherein the second routine is configured to check
for consistency of information used for provisioning and to cross check fidelity of

the information included in the provisioning order.

10. The apparatus of claim 9, wherein the second routine is configured to check
for consistency of information based on: a) a first table that maintains all virtual

circuits established in the Ethernet switch platform and their characteristics; b) a
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18. The method of claim 17, wherein information provided by the Ethernet
service providers via the tenplates is stored in the rel ational database
for uses woyonunrbewr of times, wherein the provisioning eCTiuseoi0ne’sss nore
circuits is performed in real tine by the Ethernet exchange pl atform based

on recei Vi, Sk 034 . : - TUTE
SreET ( ROESIR S shaBabE T B ety ks samnedne ') e BRI f i Gi ng:
nmeans for_enabling a plurality of Ethernet service provjders to becone

qual i fi eoﬁ@ﬁﬁﬂqtéw%ﬁ'ﬂ PF%FOH@taé‘qy Weﬁﬁﬁﬁfmrﬁﬁsmfé)ﬁbé pﬂi@#&% 8t tReconfigured to
provi de a many-to-nmany |ayer 2 Network-to-Network Interface (NNI) to enable
t he Et herlmgfingand seléngcaviedseasd any assowaiedt\d_AMesdérter net exchange pl atform
and be interconnected with other Ethernet service providers al so connected
to the Ethernet exchange platform neans for form ng a web-based

mar ket pl ace to enable collecting information fromthe Ethernet service
provi ders, and to enabl e e Ethernet service proyiders . to.offer an

L chase. . hERh DSBS RtaiT bibBHE LG B el BBITE PIATIRHT S ROMIGSES he

Et hernet service providers stored in a relational database for reuses;

means f ortoereadolrinricartsiadioBtdidramess s mapeingr a\quaditysoftsenbee (es)@s t ner s usi ng
t he web- based nar ket pl ace;

frames traverse from the Ethernet network of the buying carrier to the Ethernet

network of the selling carrier, wherein the translation of frames includes

translating Ethernet frame type and Ethernet type.

12. The apparatus of claim 11, wherein frame translation performed by the
Ethernet switch platform comprises preserving a portion of an incoming frame
including a service frame carrying data, and translating a portion of the incoming
frame including at least Maximum Transmission Unit (MTU) translation, virtual
local area network identifier (VLAN ID) translation and tag protocol identifier

(TPID) translation.

13. The apparatus of claim 12, wherein the Ethernet switch platform is
configured to perform handshaking, mapping, and conversion between the
different protocols and guarantee of service metrics used by the buying and

selling carriers.
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nmeans for at |east one of the two Ethernet service providers to initiate a
provi si oni ng request; and neans for provisioning one or nore circuits in

t he Et herwetoexebange pl atform based on fields of the proviuscaniontyss equest
to interconnect private Ethernet networks of the two Ethernet service

provi der sy, 2 ' , e s ng: -59-
SUBSTI TUT 4sﬁ&%aﬁﬁ%@%@ﬁw2"8“1%%@%%@&%@%‘%%%%@@2& means for the
Et her net exghange platformto transmt franes in between the private
Et her net iglgraEkton Iféth@vam%@ﬂdﬁé@'h%wri”@& &Qﬁfﬁ%m@%}hﬁnpe preservi ng
data portions of the frames; and neans for representatives of the two
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well as their Ethernet networks connected to physical ports of the Ethernet

switch platform.

15. The apparatus of claim 15, wherein the real time monitoring and
troubleshooting are performed using the web portal or using application
programming interface (API) associated with the web portal, and wherein the
Ethernet switch platform is configured to provide steady state monitoring service

as well as failure state service status test.

16. The apparatus of claim 15, wherein the web portal is configured to operate
as an interactive tool enable monitoring performance of the Ethernet switch
platform and providing service and maintenance calls, and providing automated

troubleshooting and test or verification steps to fix issues related to the circuit.

17. A method for auto-provisioning circuits to interconnect private Ethernet
networks using an Ethernet exchange platform, the method comprising:
providing templates to enable multiple Ethernet service providers to
become qualified and participate in the Ethemnet exchange platform
configured to provide a many-to-many layer 2 Network-to-Network

Interface (NNI) to enable the multiple carriers to connect to the
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Ethernet exchange platform and be interconnected with other
carriers also connected to the Ethernet exchange platform;

providing a web portal to enable the Ethemet service providers to offer
their Ethernet services to other Ethernet service providers, the
Ethernet services including lit building information, and capacity
and bandwidth information, wherein the information is aggregated
and stored in a relational database;

based on two Ethernet service providers having a service agreement
related to a request for quote (RFQ), populating fields of a
provision request using information from the RFQ and information
related to the two Ethernet service providers from the relational
database, wherein the RFQ and a response to the RFQ are
generated using the web portal; and

provisioning one or more circuits in the Ethernet exchange platform based
on the fields of the provisioning request to interconnect private

Ethernet networks of the two Ethernet service providers.

18. The method of claim 17, wherein information provided by the Ethernet
service providers via the templates is stored in the relational database for uses
any number of times, wherein the provisioning of the one or more circuits is
performed in real time by the Ethernet exchange platform based on receipt of the

provisioning request.
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19. A system comprising:

means for enabling a plurality of Ethernet service providers to become
qualified and to participate in an Ethernet exchange platform
configured to provide a many-to-many layer 2 Network-to-Network
Interface (NNI) to enable the Ethernet service providers to connect
to the Ethernet exchange platform and be interconnected with other
Ethernet service providers also connected to the Ethernet
exchange platform;

means for forming a web-based marketplace to enable collecting
information from the Ethernet service providers and to enable the
Ethernet service providers to offer and purchase Ethernet services
from one another, the information from the Ethernet service
providers stored in a relational database for reuses;

means for enabling two Ethernet service providers to become partners
using the web-based marketplace;

means for at least one of the two Ethernet service providers to initiate a
provisioning request; and

means for provisioning one or more circuits in the Ethernet exchange
platform based on fields of the provisioning request to interconnect

private Ethernet networks of the two Ethernet service providers.

20. The apparatus of claim 19, further comprising:
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means for the Ethernet exchange platform to transmit frames in between
the private Ethernet networks of the two Ethernet service providers
while preserving data portions of the frames; and
means for representatives of the two Ethernet service providers to monitor
and troubleshoot the one or more virtual circuits together with their

private Ethernet networks.
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