TI TLE OF THE | NVENTI ON STRATEG C TELECOM OPTI M ZED ROUTI NG MACHI NE
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON [ 0001] The routing of
cal | s t hrwoghostoahssphone networks to achi eve | east cost eCcThHS340500882 r out i ng
can be a conplicated process. In the past, call routes through switches and
carriers were decided through a conbination of Mcrosoft Excel spreadsheets
using a manual process. This process entail ed dozens of |inked M crosoft
Excel spreadsheets. These spreadsheets were difficult to expand, and easily
r eached THRKERIMIEEDBYYENTION002] Additionally, these spreadsheets required
t he manual input of data across spreadsheets. Once all the conmmerci al

i nformati on was i IIRAEEGIOTELECOM ORIEANEAES ROUIMNGITAGIBING t hree to four
hours were required before the updates would actually hit the switches and
affect routing. This delay in routing updates resulted in ineffective cost
routing over the network and poor selection of carriers. SUMWARY OF THE

| NVENTI ON [ 0003] The st rapﬁgﬁ'l@(}f{m@p@mmfmi ng machi ne (STORM
e

suite of applications of present invention provides conputer-based call
routing ilities that are not constrained by limtations
inposedPgeﬂgﬁﬁﬁgﬁﬁgﬁiiﬁﬁﬁﬁgﬁing. Through the present invention, it is
possi bl e to achieve an i rr]Droved rofitability margin for each call, and
qui cker [PQU}ohkexouting ehpalisdhrogh E@&@@Pﬂ@?@ﬂ%ﬁ@%@ve&?@% CRTS B bEY £at i vel v
achieves call routing with econom c efficiency that satisfies individual
cust onmensutitpmnrbesscongdidstefl pOR43s. To thwpast cakk ravtes through ewitoliesswl catttisss bei ng
"unawar e of each other," changes to routing options are no | onger nade
of f i ne vane dbaasegiraipha dohbifatioh ®fdSicroReft Metel spieadsheets usigg a manual process.

This process entailed dozens of linked Microsoft Excel spreadsheets. These spreadsheets

were difficult to expand, and easily reached maximum capacity.

[0002] Additionally, these spreadsheets required the manual input of data across

spreadsheets. Once all the commercial information was inputted into the spreadsheets, an

additional three to four hours were required before the updates would actually hit the

switches and affect routing. This delay in routing updates resulted in ineffective cost routing

over the network and poor selection of carriers.

SUMMARY OF THE INVENTION
[0003] The strategic telecom optimized routing machine (STORM) suite of applications of
the present invention provides computer-based call routing and management capabilities that
are not constrained by limitations imposed by switch-based routing. Through the present
invention, it is possible to achieve an improved profitability margin for each call, and quicker
responses to carrier outages. STORM routing also more effectively achieves call routing

with economic efficiency that satisfies individual customers’ business needs.



function is renmoved fromthe switches and placed on a server. This
overcones limtations in switches, which previously prevented the

t el econmmwiOats/@mss2pr ovi der from maxi m zing all possi bl ecrarseéosn3sappl i ed
rates. [0005] Additionally, through the present invention, it is possible

to route inconing callg on paths that are tailored_.to.t i,ndi vi dual
cust one gooﬂe%‘?:lg‘.ger?‘?m? ﬁiea%f% © €§§ngléesﬁ’8n@hé‘ﬁ6‘gar|e85ﬁwgoqﬁ?fr a P%ersgobas ed on
the time of day (e.g., nultiple peak and of f-peak tine eriodséjé Thr ough

the preseuting apliens prsmorlonger mepdg offting endlogdeghgntp the %W@e&qe%atbﬁn JPPidRe

intervals (e.g., instantly or after 15 mi nutes, etc.), which enables
i mpr ov edurgionds fenpaetl donmathe switBiRisERd PESSGRPPTIsONeOFT HiHEVRAWNGSithidos6h A
nore conpl ete appreciation of the invention and nany of the attendant

advant ag@schdrewhnh pievibudde prefasibd theableadnm@dniestidiiradad fves armini@ig Y
understood by reference to the follow ng detail ed description when

consi dered . g&:ji | Lf h the acconpanyi ng draw ngs, wherein: [0007]
Fi gure fgrgsé}%)lrgg%g%?s rllﬁg\gé{e{%%}i ew of the STORM network; [0008] Figure 2

represe n, oy.ervi.ew.of the rul es.engi.ne .architecture; [0009] Figures 3A

ina 55, 1ofesdAddBoRR pva e Rl B ARRLOR G TR REee bts P B f i he

present invention; [0010] Figure 4 illustrates an overview of the )

ar chi t edaths haspretailoved te feripdiyidyalyastomsrs’ megdsy lbwelio nostiklste shangedputiys

Figure 5 provides a non-limting exanple of carriers and trunk |ines

accor di pgrangetérk bagedemehe timewddey (. VOMLD]e Rialuné offepkalk Hinid pegiots)atThrough

non-limting exanples of routing tables according to the present invention;
the present invention routing alterations may hit switches at desired intervals (e.g., instantly

or after 15 minutes, etc.), which enables improved network performance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] A more complete appreciation of the invention and many of the attendant advantages
thereof will be readily obtained as the same becomes better understood by reference to the
following detailed description when considered in connection with the accompanying
drawings, wherein:
[0007] Figure 1 represents an overview of the STORM network;
[0008] Figure 2 represents an overview of the rules engine architecture;
[0009] Figures 3A and 3B illustrate a non-limiting example of a method of implementing the
present invention;
[0010] Figure 4 illustrates an overview of the architecture of a non-limiting aspect of the
present invention;
[0011] Figure 5 provides a non-limiting example of carriers and trunk lines according to the

present invention;



[0013] Figure 7 illustrates a non-limting exanple of a tandem network

according to the present invention; [0014] Figure 8 illustrates
anon- | i mwongosmasspl e of the call control |ayer of an agpeais2as/o13e2 present
invention; and [0015] Figure 9 illustrates a non-limting exanple of an

| SUP cal |l configuratiaon.according.to an aspect.of .th resent. i nvention.
DETAI LERPHREdRew e %&@1 a@l@ﬁ%@éﬁgéﬁﬁ?&mﬁ@%gﬁ? afééqré iq?] Sow to
the drawi ngs, wherein like reference nunerals designate identical or

cor r espengenignyentios; t hr oughout the several views, an overview of the STORM
network is illustrated in Figure 1. For the purposes of the follow ng

di scussi[om3] aFigtiterkillustrates 4 nedliadting eemplaifedandsm peitoric arsnating tegthe wo
switching systenms used to establish an end to end connection. In selected
applica%hggﬁdnamﬁﬁMpk may have both its termnations in the same sw tching
system "A trunk group is defined as a set of trunks, traffic engineered as

a unit, f it i af . i LA 1 [«NQ
2yt ems B4 e R O o e
[0017] As shown in Figure 1, commercial operations 3 and network nonitors 1
i nput | AFSPRERY SHOPNEH! t he STORM network 5. This information may incl ude
carrier rate of failure, price per call per_route, custoners' desi({_ed
qual i ty [00%5] Figare Sidlugisates HBonyliping eéém@i)esofwﬁ&%?tf@ﬂtcﬁaﬁ@ratﬁ%wm gty pe
art. [0018] As illustrated in Figure 2, STORMincludes a rul es engi ne
(e.g., rauspeegobibepesspnt imhentioni s unconstrai ned by route |ist size capacity
in the switches. The rules engine is also able to express business rules
that are beyond the capability of the switches' internal processing. The
routes and rules conputed by the rules engine are nade avail able real tine

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Referring now to the drawings, wherein like reference numerals designate identical or
corresponding parts throughout the several views, an overview of the STORM network is
illustrated in Figure 1. For the purposes of the following discussion, a trunk is defined as a
communication path connecting two switching systems used to establish an end to end
connection. In selected applications, a trunk may have both its terminations in the same
switching system. A trunk group is defined as a set of trunks, traffic engineered as a unit, for
the establishment of connections within or between switching systems in which all of the
paths may be interchangeable where subgrouped.

[0017] As shown in Figure 1, commercial operations 3 and network monitors 1 input
information into the STORM network 5. This information may include carrier rate of failure,
price per call per route, customers’ desired quality criteria, as well as other factors known to
those of skill in the art.

[0018] As illustrated in Figure 2, STORM includes a rules engine (e.g., routing server),
which is unconstrained by route list size capacity in the switches. The rules engine is also

able to express business rules that are beyond the capability of the switches’ internal



inside the route server. This server is available to the tel ephone swtches
Sl -Sn through a control |ayer. For exanple, as illustrated in Figure 4, the
rout e serweno@d4essauni cates with the STP | ayer 10 (e. gPCTASI®E03738M t Cch
running version 4.1 software) via control layer 20. The rul es engine

provi des an interface bet n the re i me, rout.e server an he vij.rtual

DUt ch QBerseHRRT SR T and Foios Fempy el by g SeRe RE il A Tl Fiobar t on
and profitability, the present invention may track certain information

r el at ed insdatheirpigo sermer. cHIis serverds pyiloblede fherfclepeangsadtches R 1-58 thygugh # ni t ed
to, call quality requirenents, acceptable margins of cost, destination

t el ephorentrolihesr, Forieseerplafasilbustmtedie figess 4dhe tautesenterd@ycommourbentesofith

m nutes, as well as other factors known to those of skill in the art. The
cal | deshd gap il%/@r 1BYe. £Ea Bomitt switchGumingyataioh @l ysoBfwar &t #EentroDief 20t Or i S
the dialing code (the smallest granularity which represents dialing

di gits).~Anot her . I : t : i | H of

di al i ng Tgl 5des” g@@%@%q’g{/e'sgﬁll%{gﬁ Coeuﬂrplégﬁ,%g%}rl% %%?ﬁﬂ?ﬁgo lg%\gérﬁ%cdgtaitg%%ggener ally
meani ngful, jn the C(t)nt ext of the outbound carrier to which it is related.
The destsiwrlltﬁkicﬁlﬁ‘pﬂ%?‘ %l so be identified using the reporting | ocation. A
reporting |ocation is a group of dialing codes defined by EDT based on how
t hese dd8019d al'¢ tmeroxe eusiomer sepviee, fickpsk Bkigationgndjppfitability theprsssy  whi ch

i ncl udes a nunber of reporting |ocations, nmaybe used to determ ne the

dest i natinventiof heayrtoick eeain veforB@iomaylateddo phircoimfigeatht Tloninfaymgtorer at e
routing lists. [0020] Cenerally, an originating call request froma

physi calip@widsChutiiSntafRkaed, &1 diddity Raeshent, abdopgblodergiegifebsy ed with the
system This dialing code may be used to determne the call destination.
Advant ageguslyv, teiq nE QHRLEY nﬂxﬁ'ibgﬂ (fﬂrb&gs FR 88O tinfR N My Skt oFBYntay € t he
option to control fits own avallability in‘routing. In other words, a’'trunk

servicl nag w%llpa% rottﬂe(r: 'ilaltc%rs known to those of skill in the art. The call destination may be

identified by a variety of factors. One factor is the dialing code (the smallest granularity
which represents dialing digits). Another factor includes the buy location, which is a group
of dialing codes defined by an outbound carrier. The buy location is generally meaningful in
the context of the outbound carrier to which it is related. The destination may also be
identified using the reporting location. A reporting location is a group of dialing codes
defined by IDT based on how these destinations are sold to its customers. Of course, a
country, which includes a number of reporting locations, may be used to determine the
destination. The route server 30 may use this information to generate routing lists.

[0020] Generally, an originating call request from a physical switch is resolved to the longest
dialing code registered with the system. This dialing code may be used to determine the call
destination. Advantageously, each country or dialing code for every switch may have the
option to control its own availability in routing. In other words, a trunk servicing a particular
area code in downtown London may be available for VOIP calls, but may not be available for

commercial customers’ calls, due to quality requirements or other factors. Because routes



area code in downtown London may be available for VOD? calls, but nmay not
be avail able for commercial custoners' calls, due to quality requirenents
or ot her wechavm4ssBecause rout esmay be gl obal | y adj ust e#Cloyustévs/ossat e
server based on both the tel ecommunications provider's desires and/or needs

and on the custoners’ desir and/ or e ssible.tq nore

ef fecti mx/bergiabaélyeéiuw&dm@awt? ﬁ%"’%"\% ‘E‘ﬁ%{"o F@&@f"%@&lﬁapi’?sate routing
in conpliance with customer requirenments and/or requests, the custoner nmay
be i dentprdvidet’s deskenandfiamee incthe cosemetedesispeaskonneedndt is possitie iaer .

For exanple, if a custoner belongs to a whol esal e division, that custoner

may be infleBtertit@dlproutadadly gotighithe swilthsr wi se, debit customers may be
identified by account (class id), DNIS (dialed nunber identification

servn ce) f Lo iR1E 1h REAPAAnceARBPH R onTER PEARIFRIhts| /R 28dhesH Stho mer
;;g??gr?r%g&gﬁhtg Trgﬁk1 Grfcl)lgp Ecgltor ('IQGE) &%hﬁl ch esnabl ezgdaﬁtlgcounts to

be create and nt ed a
rout abi GoPareray e AERE %ﬁﬁ%ﬂﬁnﬁi&ﬂ%ﬁﬁn‘fﬁﬁﬂ% 6?409%15}#*?%%%%%@2&# “FRE
traffic for gn account r trunk. ]{Kg Routlﬁlg rules ma @ ener at ed
based ofXamplsnifiatapionsr ?lo’élgﬁetofao‘f’ TgiStomy PBECUSHmT g e‘i}l ol esal e
custoner, debit calling card, etc.), account, custoner i dent| fication
(e.qg., fud:rowvddétuekaI%h%'Wﬁeo@@ﬂtsC%meéWﬁb@lﬂ?&tlﬁ?%bﬂka%ﬁun‘f(ﬁlasﬁ* sD.dPNIS
custoners DNI'S or ANl (automatic nunber identification). Generally

speaki ngdialdd rivsnter &featifibitonfservig),amal cambimativn tigreaf] dscountavampémdent for e
generic routing rules (e.g., arule for a location within a country

overri degcifcisiBer Ry Be mwirﬁlr'e& ona@ TrihleGE&p M@gmey €S ertabldglaBeduds BN
account). [0023] For inter-switch connectivity (e.g VO P and. TDM

(time- d'b‘é'c%éa d‘éélﬂ ﬁi%ﬁd ch rfbo{l d 3&1’11:%%&}911{ g?{’léd ot taﬁ)‘?é !

requestsma m ne ng to t to usea
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control l[g(()jZZli Slllgl?tlntgrrlljﬂrg; may also be generated based on a combination of the following entities:
division (e.g., wholesale customer, debit calling card, etc.), account, customer identification
(e.g., for wholesale customers switch/inbound trunk and for retail customers DNIS or ANI
(automatic number identification). Generally speaking, it is preferable for granular routing
rules to override more generic routing rules (e.g., a rule for a location within a country
overrides a rule for a country; a rule for DNIS overrides a rule for an account).
[0023] For inter-switch connectivity (e.g., VOIP and TDM (time-division Ir\lultiplexed)), it is
possible to track multiple call requests in a tandem network that belong to the same call and
to use a single call reference to associate the requests. Since trunk costs are fixed, tandem
connections do not have a cost. Tandem utilization may be controlled using trunk
prioritization, according to a non-limiting aspect of the present invention.
[0024] A non-limiting example of a tandem network is illustrated in Figure 7. As illustrated

in Figure 7, a telephone 70 is used to initiate a call, possibly over an analog network. This

call is routed through PBX 72 into voice gateway 74. From voice gateway 74, the call is



prioritization, according to a non-limting aspect of the present

i nvention. [0024] A non-limting exanple of a tandem network is illustrated
i n Fi gur ew®.200&4i8ckustrated in Figure 7, a tel ephone 70PC3/uss@d/o8mstniti ate
a call, possibly over an analog network. This call is routed through PBX 72

into voice gateway 74, Fromvoice gateway, 74, the call is sferred over
an 1P ndERHRRe] Vgl neRadg vaige SRPER 151 lonhAREnAYe S ThBe £l B s
received at PBX 80 and transferred to destination tel ephone 82. O course,
this il lrecsivedtat BBX0$0 and transéamed do destination elapborfedR. £3f eqvreex Hrpillsaiiopn ofand
ot her tandem networks are wthin the scope of the present invention. [0025]
Addi t i onahhdem héteoflt BImBhdddre @entekampleawlyp aod biher tandsrs networkdae cafhamtite cost
differential, which (in conjunction with tandemtrunk utilization) wll

af f ect rsg@eg; BGR iRfenti@cal trunks as opposed to renpte trunks on a
tandem sw't ch. nerally, shorter tandem paths are preferred. |In other

wor ds, | r . i k t he
shortes Jéﬁ hgflélngﬁael&; Fhe? &%&E@ﬁg%@ﬁ tlﬂef}?pﬁtbﬁfea? tg%zr&gﬁltr}ugﬁd? ?Sfa@ h % g%th s of equal
length to a renote frunk,.the ta m.path is preferentially chosen which
nas t he das@l FishironeSphent iR ek BRI Fal ARec e PEs Hragt vt
reserved for inbound custoners, and priority of tandemutilization by

i nbound lewat tranksras aprgsaddo sgnete supkyomha tademswilch Geasrallyshetertandemyni

DNI'S, ANI, or other factors known to those of skill in the art. [0026]

Fi gur es pasargprd3feretl. fiether werilss if appé iheatone pathl dxisst toat rembtecotithgpindriemkat i on
of the call routing systemof the present invention mstep S300, a call is
recei vegh@dhottes pafifis boefefadbBaselddrdC # thedesars antiplegaths of dipalERgtho ath@otiTP 10
inforns the control layer 20 of the incomng call in step S302. Upon

notificati I . I 4 i [in
ot or R the WARCAARE 8 prt @KEGIRDIRREHARS hEbble B el Ribaihihp cBactiy0 D | N9
i es t.he | SUP,

routing (al abasSemTodl GRa %ol bl R HRBLE GuRASKS arkiPrlofity HFiGAGT t T onal
utilization by inbound customers may be controlled based on division, account, trunk, DNIS,
ANI, or other factors known to those of skill in the art.
[0026] Figures 3A and 3B of the present application illustrate the implementation of the call
routing system of the present invention. In step S300, a call is received at the STP 10. Once
the call is received at the STP 10, the STP 10 informs the control layer 20 of the incoming
call in step S302. Upon notification, the control layer 20 decodes ISDN User Part (ISUP)
signaling information, determines the best route for the call by consulting the routing
database, modifies the ISUP signaling packet to include additional information (destination
trunk group — DTG in the form of a destination prefix), unique global call identification
reference, and sends the modified ISUP packet back to STP for further routing to the
destination switch. By way of further explanation, ISUP defines the protocol and procedures
used to set up, manage and release trunk circuits that carry voice and data calls over the

PSTN. ISUP may be used for both ISDN and non-ISDN calls. Calls that terminate within the

same switch may not use ISUP signaling.



trunk group - DIGin the formof a destination prefix), unique global call
identification reference, and sends the nodified | SUP packet back to STP
for furthwo 2o@ut4issg to t he destination switch. By way ofPCrarsténsn373s2

expl anation, |SUP defines the protocol and procedures used to set up,
manage and release trunk circuits that carry voice and data calls over the
PSTN. | SR Thalheouting datebsse sinres tﬁ%mt%ﬁ@%%ﬁf%meé%m? by thegpping gpgine.
termnate within the sanme switch may not use |SUP signaling.[0027] The
rout i ng Thetcablaortralilayersonswdts tharohting drirhasevdieh gamdnathedowing enginegaieng
engi ne. The call control |ayer consults the routing database, which

cont ai ngnfohRatieiut Tigroatigs dstabase s@vesdsaninteimediatEeyer.out i ng dat abase serves
as an intermediate layer. [0028] The call control layer 20 stays in the

si gnal i oAt tholall droflayet 2 48)s8h 'Eﬂe'"&@grfa‘ﬁﬁ% Eﬁtﬁfdflth&@mb%éeﬁﬁir@fsué&@sfﬁpl !

by the termnating carrief or rejection of e call (in which case the next

avail able route i.$. 1terat) . X I i rout es
e exnagEpan ot Y St EEE b B BHCR bR AP s e oL o
server 30 in step S306,. which uses the information t etrieve a routing
Tot o nsigyeRath rouRe Ite ket SodentRc bRk o] Suls et edeifbkuns
to account for custoner oriented rules (e.g., service |evel, usage.

conmi t md0929] Theapackggeddnformation st 1993 ta%aﬁ ogta ferer SR én gep §70Q.ivdueh | i st

of outbound carriers (TOL-TOM and their associated control parameters in
st ep S31ides the $ifomARivko rétheveardutio lisbipnetepXB08r &hp enuds s¢rher Hsthew perdorms
destination trunk group (DTG carrier routing prefix value for the first

out bounagyiGalchical lobRups ab&dtint il chdtsther ¢rided] rukesId @, s@wick @dvel,@ideng prefi x
may formthe basis of the prioritized Iist of the outbound carriers to be
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vocd.  THSREBISCALE c3Hh LD SR SRRy e ALy AEBi b B
Ingggt ﬁg};&?@)ﬁ\ﬁﬁﬁlﬁfgas\é@&%d ggﬁ/trolf %\a/ream%ltefrg s QI;[ sﬁlazt i s%e% St3lf§, tﬁgggnt(rjcl)lal ' ng

layer 20 pre-pends the assigned destination trunk group (DTG) carrier routing prefix value for

the first outbound carrier in the routing list.

[0030] A DTG carrier routing prefix may form the basis of the prioritized list of the
outbound carriers to be used. These DTG carrier routing prefixes may uniquely identify the
trunk group or gateway (e.g., 028801 may mean ATT on gateway 1 and 028803 may mean
ATT on gateway 2, which may have different rates to the same dialing location). Non-
limiting examples of gateways are illustrated in Figure 7 as 72 and 80. The conirol layer 20
also performs digit manipulation (if needed) to complete the call in step S316. In step S318,
the control layer 20 commands the STP 10 to attempt the dial string. If the call is completed
in step S320, the process ends at step S324.

[0031] Ifthe STP 10 is unable to complete the call, it signals back to the control layer 20 that
the call could not be completed. The conirol layer 20 then points to the next preferred carrier
prefix in the route list in step S322 and repeats the process until the call is completed or until

the route list is exhausted.



exanpl es of gateways are illustrated in Figure 7 as 72 and 80. The control

| ayer 20 al so perforns digit manipulation (if needed) to conplete the call
in step S8OR00dm4sep S318, the control |ayer 20 comran@sTiuseooSDB73¢D t o
attenpt the dial string. If the call is conpleted in step S320, the process
ends at step S324. [0031] . If the . STP 10 is ble to conplete the call, it
si gnal s [%?@E Ths TORtS SEHIF %glprqva rmf?ffn?tf‘ﬂiltrekﬁgiate &9 bei‘?B{ﬂug’J% Bt B Bhpl et ed.
The control layer 20 then points to the next preferred carrier prefix in

t he routcastbinst. The brstyougafer onpeustaperanay eraapRGdsdhe best rqute i apether | s
conpleted or until the route list is exhausted.[0032] The route server 30
pr ovi desuitbiner, Mepénding @l avaibty of fawrd eBliese factars irffcbrdeamgquyied eall qualitprer . The
best route for one customer may or may not be the best route for another

cust mecallg%@&ﬁﬂicaﬁmpﬁbiﬁw?ﬁwﬁa o8, dsaell0fsDthel Tasers kaswats thope bl in
required call quality, calTer identification ability, price per call, as

wel | as yot h .Ll;@%e%é%@% KOARR &R chgtgﬁl%rs%af%gghire .h@?écgt?c f%%l'qflf@fﬁli xanpl e,

comer ci a My require a specl eve qual 1t ccordingly,

trunks for cQ rcial .custoners. may be |imted .to.satisfy a.qualkity. of

servi ce A4G§P m&ux@éé@ﬁon@?rplahgﬁqm?s W&?bﬁim?'}teggﬁ rs%tb&%\g qga]?‘ﬁ ﬁtfﬁr}él ®of the
followng four criteria: call conpletion rate (CCR); average |length of call
(ALQC) ; agresmegt.al delay (PDD); and voice quality. The nmeasurenment may
account for a weighted average of these factors. It is possible for the

t el ecomjoed3jatalbaqsality malydemdasurad 85 g fingtion pf the feldpwing deurtositdrsy cellch

custoner with acceptable variations (e.g., CCR 80% w th acceptabl e

vari at i @Bnpletibdte (CCRINaverige deipeh 61 dallADIOC)Rpost difal Halal §PDB);amdaoier t ai n
quality threshold, the trunk or carrier may be renoved fromcircul ation, as

desired q&élgt 34d e A eI %Xéy abRBUnBl b Sl htdtlvetioBlor Bitss BIRRIS Tt Tk fO4EBRE,

caller i i fication may

for the telecommunications provider to assign quality requirements for each customer with
acceptable variations (e.g., CCR 80% with acceptable variation of +/-10%). If an outbound
trunk or carrier falls below a certain quality threshold, the trunk or carrier may be removed
from circulation, as desired.

[0034] Additionally, for calls to cellular customers in Europe, caller identification may be
required. Therefore, trunks having a caller identification capability should be selected for
those calls.

[0035] The STP 10 includes a number of trunk groups, which can receive calls from
customers or send calls to carriers for call completion. As a general rule, switch and trunk
configuration may be stored and maintained in a trunk group editor. Additionally, physical
switches may be interconnected in a network in which the inter-switch tandem connections
are performed using either VOIP or TDM interfaces. In either case, the present invention is
able to perform optimal routing with dynamic tandem capacity utilization. Dynamic tandem
capacity utilization is achieved when the control layer reports network conditions to the route

server, thereby improving network routing. Each physical switch may include attributes to



required. Therefore, trunks having a caller identification capability
shoul d be selected for those calls. [0035] The STP 10 includes a nunber of
trunk growppoemaisssh can receive calls from custoners or Psenu$2aaloBss: o
carriers for call conpletion. As a general rule, switch and trunk
configuration may be staored and maintained in g trunk group editor.

Addi t i omadicate agtivipsind dmackyp perrds duaps pdughd %F%ﬁh’ééﬁf%‘é@‘h?‘h%é TOHIEIPK i n whi ch
the inter-switch tandem connections are perfornmed using either VOP or TDM
i nt er f aselscted degtinbtiens. daswitch inay peesmrunavailabia ingasésof piinaed snplapfedr m
optimal routing with dynam c tandem capacity utilization. Dynam c tandem
capaci t ¥nahtehdnea! TREselabiribaiRs engle ydrdiputdtion o tHersolitchayiehout #pmmsdiaet wor k
conditions to the route server, thereby inproving network routing. Each
physi cal i: jnclude attributes toindicate active and inactive

peri odsIln ug\%léllgﬂlmfglﬁ%%ét he switch is available for routing to selected

desti nat} . sw tch. VAl i -unpl anned
i nt endfERT OBt i R frad e bRy APt cEtRR BunELARBRALGT O
its imediate inclusion in routing. [0036] Qutbound carriers .b

r epr eseAYBPUYOURE CaHIS THY/AGYE HB‘IL[HFgePJ“EIfﬁP DHHE PTHATGOHRE oG Sy g@%g?ﬁf?car rier
may have multiple trunks on a given account on the sanme physical swtch.
Traf f i ¢ swatchhEsaffic tathkss tranks isprefeashly laad halapeqdda dseycnbeagstier Hurec Feeh er
failure. Each outbound rate is available for every inbound call across the
t el ecomuttouad rne ispvailikde forevagtinbsiad call hbossite ¢decdnemsninajonyirodket’'s af f i ¢
to selected dialing codes, buy |ocations, or reporting |ocations, as

desi r ed fLRydRPOAMSHUNE CHRTels MEY HRERBALR: to leHed BRIIEAE6dR Buy Rb@ldnkyori SSUes
related to poor call conpleti'on may be nonitored by a subsystem ( TrunkMon,

ol ol i B0 e Bkl ARl e g

ref er ence) th?t eeds qti
1ssues related to poor ca

f‘écjngl;/letion may be monitored by a subsystem (TrunkMon,
disclosed in U.S. Patent Application Serial No. 11/024,672, filed December 30, 2004, the
entire contents of which are herein incorporatﬂed by reference) that feeds quality
characteristics back to STORM. STORM, in turn, adjusts routing accordingly.

[0037] Generally, a carrier provides rates for groups of dialing codes. A carrier may have a
certain number of active rates (e.g., three) with a time indication as to when each rate is
active (e.g., the time of day during which the rate is active). Based on the rates provided by
the carriers, the present invention may create homogeneous groups of codes. These
homogeneoﬁs groups represent dialing codes where each carrier has a constant rate.

[0038] A carrier may also provide a cap for a certain rate. These caps may be based on
several factors. For example, caps may be based on the number of minutes or dollars spent.
Caps may apply to country/location or group(s) of countries/locations. Caps may be applied
to any subset or combination of weeks/days of week/hours. Caps may start on any day of a

month, and may be spread throughout a month or until exhausted.



characteristics back to STORM STORM in turn, adjusts routing accordingly.
[0037] Cenerally, a carrier provides rates for groups of dialing codes. A
carrier g b@vads2certai n nunber of active rates (e.g. pCcrhuse@p/osissh a tinme
i ndi cation as to when each rate is active (e g., the tine of day during
which the rate is active). Bas the ra the carriers, the
present [ meateﬁawéyaﬁ%w% @8{]@‘1 HB g 38%2% © B2 BB geneous
groups represent dialing codes vvhere each carrier has a constant rate.
[0038] Aowanfieetherray isdxseeded.oWitleceilingbased eans. & eqrigh fhoplknot byighca maeiss nay
be based on several factors. For exanple, caps may be based on the nunber
of m nut@gficthadl e cap petnieste.g. Crpausatlye @pm')érf/s fadueoatetbeydrhescatacaaptable gr oup( s)
of countries/locations. Caps nmay be applied to any subset or conbination of

weeks/ dgysorRlr fegské RS to 1h8RSo MR BB irt)0 Fo Mbotigdse@taps, Iotdin ninichuimy be
spread throughout a nonth or until exhausted.[0039] Rate based caps may

al so be f ré?lﬂ%lege O\t;@?ﬁm,%g{uﬁﬁéaﬁg&egap the rate goes up or down after

t he cap extee ased caps, a carrier should not be given

nore tr ffl han the cap pernmts the carrij.er's ure rate
becores 1498 dasseaon dst Sfhst Sostneeial SR gt GO RRO tcat}fm ettt e ne
art). For roor based caps, .a certain m ni nqum nupber gt nut es or %I | ars
nust be corizelivaeich peumweaa@élable AoR 1euERS basgd on é@ﬁ%rretew Theserules spblothe; e

t el econmuni cati ons provider may control which carriers are avail able for
rout i ng sar@df tie prosent imgentidnge pullremeiar ftoss raiap basediva deyisedparamictetse

present invention to pull a carrier fromrouting based on desired

par amet @& asSHEO ird&vhll pEiddidalyyVé upopeedchthigtadapy, or upon reaching a cap.
[0041] To select the carrier, according to a non-limting aspect of the

pres en;&b(ﬂﬁi nfé} Q0act ﬁlecﬁhﬁéreﬁccbl%k@% R DRt r%%#&g onh'e?ﬁésEﬂt* inydtonPsi Ority

then i e carrirer s tru osition in-a outlng st. The routing
rules nagmbe? 1suass21%né£ aro ultllrjlg tannble fHis Il)rei‘cgnty tﬂé%l%ﬂpre]t s Fl?he' c%l!letry S trunk posmon in

a routing list. The routing rules may be used to adjust the carrier’s routing priority. Ifa

S

carrier’s rate becomes capped, the carrier’s routing priority may diminish. As a result, the
carrier’s trunks will drift toward the end of a routing list.

[0042] Each outbound account/trunk may include an attribute that controls inclusion of the
account/trunk in routing for the whole world or for a location. As desired, the
telecommunications provider may limit a list of outbound carriers based on the inbound
customer. Additionally, according to a non-limiting aspect of the present invention, it is
possible to assign quality requirements for individual customers and to track carriers’ quality
based on destination.

[0043] The faster addition of new routes and rates enables the telecommunications provider
to exploit all beneficial rates, which means that a higher percentage of calls is routed at more
favorable rates. Additionally, routing decisions are more consistent, while lower
management costs are achieved. Best cost routes are not always the same as the least cost

routes for any given call, so the present invention is able to determine the best cost route,
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carrier's rate becones capped, the carrier's routing priority may di m nish.

As a result, the carrier's trunks wll drift toward the end of a routing

list. [OOWd20dsziaissout bound account/trunk may include anpattusziatws7sshat

controls inclusion of the account/trunk in routing for the whole world or

for a location. As desired, the telecomunications provider may limt a
E%ta F%ti/

list of thauetyplerdingip greater proditabality dox HeentingBEWATIC108 fdrerommBpRIF WS al | v,

according to a non-limting aspect of the present invention, it is possible
to assi grovdgdexl ity requirements for individual custoners and to track
carriers' quality based on destination. [0043] The faster addition of new

routes Jo@44) @Aﬁ%xﬁgﬁl@oebeit Bestredtgdsitlinirated inwRupy VA siowroindBipheist tiad |
beneficial rates, ich means that a higher percentage of calls is routed

at nore : : b4 I i ; \ shPBS A
tél?{?’o‘ﬁmﬁi’l}ugatfcgfsm@?owﬁ%at 128 lhabdess Tl REHAE A hPBS FREE of ®rBers

consi sten managenent costs are achi'eved. Best cost routes are

not al wa t.he sane, as the.l t._COost: s frorpan NV t he

pr esent aﬁi?et?ﬁsltgﬂ ONEeoLs tguntk Ol?n%é,tree(rs;pﬁc]% Erllgél?k:‘éf éA‘s 2 lggé’t I%?).uﬁfe‘t,hfsﬁéé(]raxeng;e?l eadi ng
to greater profitability for an entiye netwo r.a tel.ec ni.cajj ons

br 041 GeCATGUMAS WS BRI BB doGEBas 811 § A0 P GH LB D PG e

5. As shown in Figure 5, the tel ecommunications provider may have access to
two car rra'tte$sf$.¢\1]aglldBmeEétﬂﬁldo?-O%&fﬂmféﬁ’@tlwaé-nd B has two outgoing trunk

i nes, respectively (ALl1, AL2, BL1l, BL2) . In this exanple, Carrier A has
rates of[ods) lUndsr the mildsefof lRustdostesnting, Adddn@fc tat comeseinn@arrienAl is clitsseni er B
has rates of $.011 for donestic and $.09 for international. [0045] Under

the rul g5, fQbnl 8A%1s AR dorh@HE | Cfrier A iPaBHEBNEE TRl rGSRSesi AL, HATALLr A s
chosen. I? a second call is also donestic, Carrier A is again chosen. Thus,

trunk | Iapeel?se'c‘i‘ g‘rt%@%of%'é&icaé’aﬁs.USEd for the domestic calls.

[0046] If a third call arrives which is international, this third call must be routed through
Carrier B, because Carrier A is at capacity. As a result, the telecommunications provider,
while saving $.001 per minute on the domestic calls is losing $.04 per minute on the
international call, because the telecommunications provider is required to pay the higher rate
for Carrier B on the international call. The total cost for the above example is $0.11 per
minute.

[0047] Through the best cost routing of the present invention, the telecommunications
provider may apply historical calling information to use its carrier capacity. In the above
example, if the expected demand for a given time period is two domestic and one
international call, the present invention would assign the first domestic call to Carrier A, the
next domestic call to Carrier B, and the third international call to Carrier A. By using best
cost routing, the total cost to the telecommunications provider is $.071 per minute.

[0048] The best cost route is a function of the destination, the customer, the current network
status, prioritized routes, the carrier, quality requirements, and applicable business rules, as

well as other factors known to those of skill in the art. Figures 6A-6C illustrate non-limiting
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[0046] If a third call arrives which is international, this third call nust
be routed through Carrier B, because Carrier Ais at capacity. As a result,
t he t el ecwormev@atszons provi der, while saving $. 001 per poirrust@sos738he
donestic calls is losing $.04 per minute on the international call, because
the tel econmuni cations _provider is required to the hjgher rate for
Carri er CRAmples pEIOUHRG Farﬁ’iﬁsi thatanaychy evelpged foo“’tng’utg %prﬁﬁm’c BUP\ETexanpl e
is $0.1 1 per minute. [0047] Through the best cost routing of the present

i nvent i erampleca switdrdatenominess fovting tgﬂcaﬁmlnl@r meping ghel digits afithe desied ®hPng ng
information to use its carrier capacity. In the above exanple, if the
expect eguapea e theexanse WERiguta 6B, perthindairiers efferddmegbgeouaradesaoecalls being
international call, the present invention would assign the first donestic

call tog hfeit&f tof‘l\ﬁevb et (ReeSStrhes, F& dalls @ KU, isse Barriefitird Nigted bi the

international call to Carrier A’ By using best cost routing, the total cost

to the tel ecommuni 11QF L der i . ] ] est
cost ottt B BT PERHL O BRenk b el for dn Rl mdites A0
network status, prioritized routes, the carrier, quality requirenents, and
appl i cabPEicBlaElyRd¥atpgRoUS 1Al wel | as ot her factors known to those of skill

inthe art. Figures 6A-6C illustrate non-limtingexanples of routing tables
t hat may009] dEhaetxapwic obFighiecd Blustrmtespintoseational sel phpapcallso Fopgsing- 5
switch determines a routing |location by mapping the digits of the desired
phone niNdg2gr Amkricdrh@uaksaspthe callingpanty paydBor cadlrhene chages. dnFigfré 6€, the

advant ageous rates for calls being conpleted to New York Gty (NYC). Thus,

for cal lggstfatibGor tBIepRorfeAdhatgRk Sredr6kdn! dilt BYl badt rithe TnGRe ofanifle of Bigute@C.t abl e
in a "break out.” Break outs nay be created for any area that has a

articularly. adv i ‘L k:lsust rat es
Pht or nat iR TAS R UIR b8! cquS R foufelto SRy By e, St Kh'S "4 he

calling n?e%frl;[eyve%‘ cyhsffgrgnrt tﬁaﬁlal lisP Qto c%%iéi‘? ?or Eé‘%ﬁ'or ﬂ)ﬁ n@ngc%ﬁledegt%atitoplse (based on, for

example, the ability to generate caller identification).

[0050] To overcome these heterogeneous destination routing difficulties, the present
invention creates a homogeneous routing location. A homogeneous routing location is a
destination defined by dial codes, for which every carrier to that destination offers a constant
rat to every destination phone number within the location. The table in Figure 6D illustrates
how the present invention applies a homogeneous routing location system to the routing table
of Figure 6C. In this example, each homogeneous routing location becomes a breakout.
Because the present invention is capable of maintaining the route list off the switches, the
present invention is no longer constrained by the limits of switch memory (for example, a
switch is generally limited to 1500 routing locations). Absent this constraint, the present
invention is able to capitalize upon greater rate savings across the telecqmmMcation
provider’s network.

[0051] Additionally, through the use of the routing lists, it is possible to track a call as it

traverses the network. In other words, it is possible to track outbound trunk usage and
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destinations for cell phone charges are broken out by best rates. In the
exanpl e of Figure 6C, the switch recognizes that UK cell calls are routed
to a partwoubavoshsest of carriers. This |ist may be veryPdirfusesosns7sshat a
list of carriers to use for UK non-cell destinations (based on, for
exanple, the ability to_generate caller.identification). [0050] To overcone
t hese héfacBleHdnalso H‘é@ﬁq‘ﬁg’[‘i’f WW@”&*’?&F@LWW@?}@ W&é’ﬁP’é’Qgﬁf % nvention
creates a honobgeneous routing |ocation. A honpbgeneous routing location is a
dest i nathings. defi ned by dial codes, for which every carrier to that
destination offers a constant rat to every destination phone nunber wthin
t he | ocgd032N. THERRedeabin@entionRilgLermbBDtlie ttlestmmneisatmy proddgnte seerty thawent i on
appl i es a honbgeneous routing |location systemto the routing table of

Fi gure %tngms%s% Soa¥dBilifont BATRANRABHANBONE tHal 61t patallndisioarenes a
br eakout . 1B cause the present invention is capable of maintaining the route

list off, the swt i i k # ; by
the 11 mitctese Mg R el Fe gl bRk 8 e 1R LS ERRARRE I
1500 routing | ocations). nt this const.raint, the present Jnventi;on is
abl e t o feuE¥RIRIS, %’é“tﬁ%%i‘o A‘iazgtéqse'r J«iﬂf‘%ro ﬁ{}g §ds REsFRER ytcﬁglppg? e%floorﬁ\%oﬁ’ithg ation
provider's network. [0051] Additionally, through the use of the routing
lists, ittunksondersdibiyiratet auality@kiostys and Oé@r fagtors ERpRFed SYTAWIMEIMGES: K. | n ot her
words, it is possible to track outbound trunk usage andcapacity. It is also
possi bl evdightéd ackageaifalle tipsafictors anay be akéd toalearmitecyirust eposithamig the her
things. [0052] The present invention al so enables the tel ecommunications
provi de(rﬁoﬁtﬁ1 Hery the routing lists to locate a current ordered |ist of

out bound trunks for a particular custoner. Because the call control |ayer
gener al | . AT 7130 ' I dRAL dhdi

exanpl e,[y%%?slﬁgﬁéyﬁr§V1&§$%gg% gﬁl 1%%5%8%#? (lg %@ﬁ? ?élfﬁél%g&t{pdl?lef er a%?{/&glg r?{:)%&gred of

out bou n(glccording to an aspect of the present invention. As shown in Figure 8, the routing database

layer includes an in-memory database process serving routing queries. The event driven
service logic layer manages the state of all call legs involved in call setup and performs CIC
management. Circuit Identification Code (CIC) management is a standard ISUP procedure
that defines the way logical circuit numbers (e.g., integers) get mapped into physical trunk
and channel numbers carrying voice traffic.

[0054] The next level of the call control layer includes ISUP proxy ASP. The ISUP proxy
ASPs include several layers. The transaction finite state machine layer manages a connection
state for a single leg of a call. The linked-in dispatch layer manages asynchronous message
passing between process and/or language boundaries. The ISUP/SIGTRAN stack in each
ISUP proxy ASP communicates with the other stack in the other ISUP proxy ASP through
state replication. Finally, the ISUP proxy ASP communicates with another distributed state
machine layer that manages call state throughout the entire call setup (potentially across
multiple switch signaling points). That layer implements the main routing logic that performs

hierarchical lookups in a database containing routing instructions.
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trunks ordered by rate, quality, priority, and other factors inpacted by
routing rales. A weighted average of all of these factors may be used to
det er m newea 2006m3k863 position in the routing lists. [O005BCTRISgaMsSA3BSPr ovi des
a non-limting exanple of the configuration of the call control |ayer
according to an aspect of _the present . inyention sho in Figure 8, the
r out i ng [M56h A samplgyabPicall F?R}Bgs RIRvidad H\g]?\g‘ﬂ”f 9dd?‘%ﬁﬁi§%£}ﬁ‘¥m ®setif ng
routing queries. The event driven service |ogic I%yer manages the state of
al | cal BSPedssends/an ldd (ORCatl-1RPGpl-drdd. puiginnting Point Geda dgBard Gircuit
Identification Code (ClIC) nanagenent is a standard | SUP procedure that

def i nes Diekignatiay PoadiGudk (DPCY aietstandatdexddressing elemientsay ¢hesIS hgtecifmpied andt o
physi cal trunk and channel nunbers carrying voice traffic. [0054] The next

| evel 0%&%&1&%@%@&%&&5 id BMETCH/NEhdtie doRumeensASP. The | SUP proxy
ASPs include several layers. The transaction finite state machi ne | ayer

manages I[it?qsﬁj glﬁh%%mgoe%tﬁfﬁ ré(ﬁfec@ba%laﬁlglll ﬁlel @&@P@a&ﬂé% Thr-gﬁgl}] fth Ml i N

di spatc es asynchronous nessage passi ng betwe process and/ or

| anguage boundaries, The | / RAN stack i.n ea P prox P ..
conmuni d§eidacep the I%Nén HPmérSiJg‘? MPWW%?D&W@?S ﬁgggd&&@&ﬂéﬁ’%ﬁﬁﬁ& adist st at e
replication. Finally, the |ISUP proxy ASP comruni cates wi th anot her

di st ri bof edtbewnt Eurkegrabprreprpyented h&aédﬁéma@fe@%m Tespange.Lhe Feuse SpTvRItTCuS
entire call setup (potentially across nultiple switch signaling points).
That | ayeist ofgiteswdttsmkipeoupi n routing logic that perfornms hierarchical

| ookups in a database containing routing instructions.[0055] A sanple |SUP

cal | SGE&UE%SHQ 18UPdRexy Sel&dtOithe Fir préf, iallidis td @ ERPIANiEti gadde sBite t he SSP=A
sends an IAM (OPC=l -1-1°, DPC=l-1-2). Oiginating Point Code (OPC) and
Destination Poin (DI ?‘nﬁ]' Agss| fip t SS7
speci fi &Iét? ?‘Eonalhéh%gggerstl m 1 ar i 0 &]gﬂgigg?g%ges |§h?ﬁ‘g TCP IPéﬁg?\'/\or

cormin %aftPl e?(re]:cslites DPC routing of the IAM (OPC=1-1-1, DPC=1-1-2) message to the SSP-B. The

SSP-B performs routing based on the prefix present in CdPA and determines that the
requested trunk group is not available. It returns REL (cause code 34). By way of example,
REL (cause code 34) may be an error code indicating a local congestion that is interpreted by
the ISUP Proxy ASP as the instruction to advance to the next trink in the routing list.

[0058] The STP then performs DTA redirect based on the OPC/DPC (OPC=1-1-2, DPC=1-
1-1) address through its SIGTRAN/SS7 interface to the ISUP proxy. The ISUP proxy then
fetches the call state from the User-to-User information field, selects the next prefix, adds the
prefix to the CdPA field, and returns IAM to the STP. STP executes DPC routing of the IAM
(OPC=1-1-1, DPC=1-1-2) message to the SSP-B.

[0059] SSP-B performs routing based on the prefix present in CdPA and successfully
reserves and rings the line. It returns ACM to the STP. STP performs DTA redirect based on
the prefix present in CdPA, and successfully reserves and rings the line. It returns ACM to
the STP. STP then performs DTA redirect based on the OPC/DPC (OPC=1-1-2, DPC=1-1-1)

address through its SIGTRAN/SS7 interface to the ISUP proxy. The ISUP proxy forward the
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[ 0056] The STP does DTA redirect based on the OPC/DPC address through its
MBUA interface to the | SUP proxy. The | SUP proxy then queries the STORM
rout e serwenofom4ss2| i st of outbound trunk groups represencras23/0C3PA
prefi xes, hi response, the route server returns a list of outbound trunk

groups. [0057] The, | SUP X I the firs ef |.x ds, / he CdPA
field, A T hercalingmar e ok fihe S themperfost BRIt finlitls a i Ch @aé,“h’énd
returns a new |AMto the STP. The STP executes DPC routi ngl of the I AM

( OPC=I - -2, DPO¢=]-1) n@ysage tsS9R-A cSubsequestty. ghe $HR-Baigtedts $e4lied iy @Bt $ing
based on the prefix present in CdPA and determ nes that the requested trunk
group i andieduray AINMb éhe STP. r BiauS TR p&ErmsdAUA eedidebaddd on Bye QBG/IHC exanpl e,
REL (cause code 34) nay be an error code indicating a |ocal congestion that

i s i nt ef@peLpd.Dpide) -1 FHYRIRe@UrdSR it SIGTRANISST érkas té thedSURNEexy.0 t he
next trunk in the routing list. [0058] The STP then perforns DTA redirect

based op, A REMEE party SKPAIITRS STP REAUBPCirbting of

S HRAN?%%W%&%@’G%%@F@S% prggy.a&}f%g I SUP proxy then fret é%ge% t he
call state fro e er-10- i nf or i field, selects the next
prefix, W@Q?Eﬁ%{hpfztlktﬁiﬁﬁﬁag?gﬁtﬁ‘eggﬁ' Teturns [AMto the STP. STP
execut es DPCrothiDg_g of the IAM (OPC=I-1-1, DPC=l-1-2) nes e to. the
SSP-B. [@159D] DS Apbasttsenusadinthniprosesieexampla 8 ippeet 145 b MAY (bR acdpA
and successfully reserves and rings the line. It returns ACMto the STP.
STP per faide spioific paiacet t Atmsdidglynandiegops pfdtocopr as enthin the@deps, ofahel
successfully reserves and rings the line. It returns ACMto the STP. STP

then pepfaEsmnidhfiohedidirhaliasadleanc ise CRGIPIRG(IGRESIGTRAN BiRGelpdsed )
address through its SIGIRAN SS7 interface to the |1 SUP proxy. The | SUP proxy

oS AR DSl wparpay SR TTROM Rt I RS |
the SSP_st%n gr %g:é[sgagae t%j‘éslir? %G%Wprgég%gf r
[0061] Consequently, through the present invention, it is possible to generate routes for calls
originating from different customers requiring different levels of quality. This route
differentiation enables the improvement of profits for the telecommunications provider while
satisfying a wider variety of service level agreements.
[0062] Other benefits of the present invention include the ability to avoid banding by
customer or division, that full tandem trunk capacity becomes available for revenue traffic,
new generation switches may be deployed without recoding, the possibility of faster
responses to network conditions (thereby generating higher customer satisfaction), actions
may be automated, and switch ports may be freed for other traffic.
[0063] The present invention includes processing of transmitted and received signals, and
programs by which the received signals are processed. Such programs are typically stored
and executed by a processor. The processor typically includes a computer program product

for holding instructions programmed and for containing data structures, tables, records, or

other data. Examples are computer readable media such as compact discs, hard disks, floppy
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and returns ANMto the STP. The STP perforns DTA redirect based on the

OPC/ DPC (OPC=l -1-2, DPC=I-1-1) address through its SIGTRAN SS7 interface to
t he | SUP woaxge/0448s2 | SUP proxy forwards ACMto the call ipag/uysasosy3B8sP- A, The
STP does DPC routing of the ANM (OPA -1-2, DPC=I-1-1) message to the SSP-A.

[ 0060] Wil e DTA has been used in e r i | e IS ofed that
DTA nay 95&s,daR% peReterptics]; dé%ﬁr%@@ﬁ}l (Ei’ﬁ@g%éﬁ%@f r@ﬂ%\?g 000 M ols are
w thin the scope of the present invention. Additionally, while the above
exanpl e SRAVILSOB AN BERAN ofter npgnesissieedism, ef drycatherayedivh frma wicbsy
interfaces are also suitable. 1AM ACM ANM REL, RLC are standard nessage
types i prddessol SdPreadot ocol . [0061] Consequently, through the present
invention, it is possible to generate routes for calls originating from

t
differ em()(ﬂ?’ S’FW@&&%&%&%@M&& 8f BB inVeAUEh Magindlut®) drieYor 2 Uobintieh@f

differentiation enables the inprovenent of profits for the

t el econmuni catio rowvt der I i I | B iL£e

| evel agpaRiRhi@RaBGRY Etolt bosfyaP bl Rt Todl Bl o PiortiI S
the ability to avoid bandin custoner, or diVvisi t hat | t,andem
trunk cHiSaRPESs e CloIFE MRS o devicE SR et tpte gt Oﬁa%sca%ﬁkrcgfla%n
switches may be deﬁkpyed W t hout recoding, the fossibility of faster

r espons ewchanisrat inohukdingdrd net lsnied torseripls,intpapretehic niggmmgHbmapyGigher
satisfaction), actions nmay be automated, and switch ports nay be freed for
ot her t tiafdries (DLDEK I3valdimssesr asketmplete ernedutablé prokrades Neomoessparty afthe
transmtted and received signals, and prograns by which the received

si gnal s ,a5Rsdh a5 De distribtadl o Bt Porfoftarcy Meliility, siddsegbsand executed by a
processgr. The  processor typically includes a conputer program product for

ol di n e " SHibRLS, MRESATHEHfERS 8 FaMHRBhOb e Bk ShidhtibiaRs, tabl es,

records,

[(®rvay

possible in light of the above teachings. It is therefore to be understood that within the scope
of the appended claims, the invention may be practiced otherwise than as specifically

described herein.
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ot her data. Exanples are conputer readable nedia such as conpact discs,
hard di sks, floppydi sks, tape, magneto-optical disks, PROW (EPROM EEPROV
fl ash EPROD2pocDRAg2 SRAM SDRAM or any ot her magneti c mFewWius290508738ny ot her
medi um from whi ch a processor can read. [0064] The conputer program product
of the ipvention may include one or a conbination of conputer readable

medi a t 1AM sof tware enpl oyi ng conputer code devices for controlling the
processor. The conputer code devices may be any interpretable or executable
code nechani 4mA metioddifmeutingtcalethroughi a aeiwerk, diermetbed compiEsing et abl e
prograns, dynamc link libraries (DLLs), Java cl asses, and conplete

execut abl e pragivangan Meosingesall gparignalivg trivsferpooe$STHy may be di stri but ed
for better performance, reliability, and/or cost. [0065] Cbviously,

nuner ous modighhgetignafRmdtiyprdald @he Rcomie dIIES @}buﬁﬂg\/@%iﬂe%’y dcedipgssi bl e
in light of the above teachings. It is therefore to be understood that

W thin i@?%’%ﬁgﬁn {nféi %HQ‘]QF?}& ﬁﬂeq)ﬁ%@gnggﬁl'i nventi on nmaybe practiced

ot herw as°specifica escCril eréin. CLAIMS: 1. A nethod of
routing calls through a network, the t-hod. conprising: receiving.an.

i ncomi ng cal delgfMUIL Yhaptimize ?%Fsl?aé?g%c}??‘??m(%a%? ﬁ??‘%ﬂ#ﬁ?&ﬂf&“ﬁ?&r mat i on
related to the incomng call to a routing engi ne by decodi ng | SUP signaling
i nformahdn related to the incoming call; determining an optim zed route
based at least in part on the transferred information; and signaling the
STP to rout e signeliegthe STP ta rows thenalliton dastifation usinher ushreg thpvptimized rowat e. 2.

The nmet hod according to Caim1l1, wherein the determ ning includes:
consulting information available in the routing engine; and

2. The method according to Claim 1, wherein the determining includes:
consulting information available in the routing engine; and

modifying an ISUP signaling packet to include additional information.
3. The method according to Claim 1, wherein the transferred information includes at
least one of an incoming trunk group, a customer characteristic, a destination telephone

number, and a maximum number of routes requested.

4. The method according to Claim 3, wherein the customer characteristic includes at

least one of a service requirement, an acceptable margin of cost, and a usage commitment.

5. The method according to Claim 4, wherein the service requirement includes a call

quality requirement.
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nodi fying an | SUP signaling packet to include additional information. 3.
The nmet hod according to Caim1l1, wherein the transferred information
i ncl udes WD 2b@agiseene of an i ncom ng trunk group, a CusPOTHAIS2005/037382
characteristic, a destination telephone nunber, and a maxi mum nunber of

routes requested. 4. The hod ord| to CI erein the custoner
charact eri st if% ﬂWJP?fH%@a%ﬁor g&gqéfgﬂg g"e g {%mﬂ@dﬁ? fdes g,shortest
acceptable margin of cost, and a usage comntrrent 5. The met hod accordi ng
to O ai math aonbss adandenhevisdy toiacdssitesertbamdrirunknwherginsthe tandpm syiitghi t y

requi renent. 6. The nethod according to Claim1l1, wherein the optimzed route
i ncl udesntarfades bewsden patoiceamien § sombinaticieot iateirmat Ipratoccri nelizgirk ed TDM heiwrotk.
trunk, wherein the tandemswitch interfaces between a voice over a

conbi nati on of internet protocol network or TDM network. 7. The met hod
according to Claim1, further conprising signaling to the routing engine

that the opti h t]ﬂg[%q

further conprinsfhngn%)tﬁg\ﬁ/g%%?&h %sce:gltl)mng %&EE % gﬁ E{iglgttﬁthgﬁ ﬂ}nﬁ% The

met hod accor di n o Ca her conprising conpleting the incom ng

cal | us@ﬁémﬁl%a ?Pﬁ’&m&%‘ﬁql#ez%ﬂ ‘oute. 10. The nethod according to Claimi1,
further conprising: altering content of an | SUP nessage signaling unit

(MBU) by setting additional |SUP paranmeters for customrouting while
preserving an original MSU routing header. 11. The nethod according to

C ai m 1, wherseiTheaneibsd acratrdiog tesGiaim A, firthbocamsprisid providmget sesondr rej ecti on
on a trunk group identified by analyzing custom paraneters present in an

| SUP mespaghzal glth i STP.L .

9. The method according to Claim 8, further comprising completing the incoming

call using the second optimized route.

10. The method according to Claim 1, further comprising:
altering content of an ISUP message signaling unit (MSU) by setting additional ISUP

parameters for custom routing while preserving an original MSU routing header.

11. The method according to Claim 1, wherein a destination switch performs call
completion or rejection on a trunk group identified by analyzing custom parameters present in

an ISUP message signaling unit.

12. A system for routing calls through a network, the system comprising:
a signaling transfer point (STP) configured to receive an incoming call;
means for transferring information related to the incoming call to a routing engine,

including means for decoding ISUP signaling information related to the incoming call;
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12. A systemfor routing calls through a network, the system conprising: a
signaling transfer point (STP) configured to receive an incomng call;
means f orwonraesaieseei ng i nformation related to the i ncompPag/usados/ 081382
routing engi ne, including nmeans for decoding | SUP signaling information
related to the incomng call;nmeans. for determni ng.an optim zed. royte based
at least in [Faeeps & defrEmiingean éPtﬂréﬁe&Fﬁ%"rW?Sﬁ?asgﬁbp%&ﬁg’ef%m@?rﬁ aling
the STP to route the call to a destination nunber using the optim zed
route. Iidformifensgsd em according to Caim 12, wherein the neans for

determ ning includes: neans for consulting information available in the
routing engi mgsanefst sigpalisg fherS TR rbytenige cull tb Sldestiaion numbepasidethet o i ncl ude
additional information. 14. The system according to Caim 12, wherein the
transfeQ%ﬁHﬁhﬁﬁg&gptipn includes at |east one of an incom ng trunk group, a
custoner “characteristic, a destination telephone nunber, and a maxi num
nunber of routes requested. 15. The system according to Caim 14, wherein
the custoner characteristic includes at |east one of a service requirenent,

an acceptable margin of cost, and a usage congitnent., 1 The system.
accordi ng t o 18t dibgsysiemgeerrding tp ﬂ%al %’i’@ref“b e fr de %%%%ﬁ{‘@ﬁﬁ
quality requirenent. 17. The system according to Caim 12, wherein the
optim zed rowems farlcouadting Wifermatien aprilahledn thswutng epgivonasdi t ch to a
desired outbound trunk, wherein the tandemswitch interfaces between a

voi ce over i mhens&dr modifyicgin IBATRwIghalisug gacked tdimclude pdditiknal igforitateonsy st em
according to Claim12, further conprising neans for signaling to the
routing engine that the optim zed route failed.19. The system according to
Claim 16, further conprising neans for providing a

14. The system according to Claim 12, wherein the transferred information includes

at least one of an incoming trunk group, a customer characteristic, a destination telephone

number, and a maximum number of routes requested.

15. The system according to Claim 14, wherein the customer characteristic includes

at least one of a service requirement, an acceptable margin of cost, and a usage commitment.

16. The system according to Claim 15, wherein the service requirement includes a

call quality requirement.

17. The system according to Claim 12, wherein the optimized route includes a
shortest path across a tandem switch to a desired outbound trunk, wherein the tandem switch

interfaces between a voice over internet protocol network and another network.

18. The system according to Claim 12, further comprising means for signaling to the

routing engine that the optimized route failed.
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second optim zed route to the STP. 20. The system according to Caim 19,
further conprising neans for conpleting the incomng call using the second
opti m zedwoaoan44$2. The system according to Claim 12, Partusee0sosT8pIi Si ng:
nmeans for altering content of an I SUP nessage signaling unit (MSXJ) by
setting additional |SUP parameters for customrouting while preserving an
original MSU routing header. 22. The system according to Caim12, wherein
a destination switch perforns call conpletion or rejection on a_trunk group
i dentified byl9%ari&kyyitey a@e@ﬂm&tpé?rlamgﬁmw e/@pkisipg meany Juproyvidingge
signaling unit. 23. A conputer program product storing a conputer program
whi ch wieeton@optittisd royteao iredB3sor causes the processor to perform steps
of : receiving an incomng call at a signaling transfer point (STP);
transferring information related to the incomng call to a routing engine
by decoding | SUP signaling information related to the incom ng call;
det er m ni ng i.m Qut e in. ed
. 9 sglr;céﬁ%ﬁgm 2 t@ﬁa’qﬂl 7, AnfRs E%ﬁlﬂnﬂﬁg neat fo gg{llp?eﬂﬁé ;ﬁ%er

i nformati on; "andSi to route the ca to a nat

nunber using the optim zed rout.e..24. The conput er program product according
to O ai MeFINGS }Eﬁﬂg &° Oé’i’%Feqli?P{%her perforns steps of: consulting
information available in the routing engine; and nodi fying an | SUP
signaling packet to include additional information. 25. The conputer
program product according to Claim 23, wherein the transferred

21. The system according to Claim 12, further comprising:

means for altering content of an ISUP message signaling unit (MSU) by setting
additional ISUP parameters for custom routing while preserving an original MSU routing

header.

22. The system according to Claim 12, wherein a destination switch performs call
completion or rejection on a trunk group identified by analyzing custom parameters present in

an ISUP message signaling unit.

23. A computer program product storing a computer program, which when executed
by a processor causes the processor to perform steps of:

receiving an incoming call at a signaling transfer point (STP);

transferring information related to the incoming call to a routing engine by decoding
ISUP signaling information related to the incoming call;

determining an optimized route based at least in part on the transferred information;
and

signaling the STP to route the call to a destination number using the optimized route.
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information includes at | east one of an incom ng trunk group, a custoner
characteristic, a destination tel ephone nunber, and a maxi nrum nunber of
rout es rewoested48626. The conputer program product accordirrus$208/0813at m 25,
wherein the custoner characteristic includes at |east one of a service
requi renent, an _acceptabl e margi n of cost nd, a conytnent. 27. The
conput er pr ogftafp FHYFNEET BO PW&u?t&cﬁﬁrginﬁl%% g}%ﬁ g‘fqﬁr%ng}eé)é? iR

requi renent includes a call quality requirenment. 28. The conputer program
pr oduct fiatheo paiforpstséepSiodi m 23, wherein the optim zed route includes a
shortest path across a tandemswitch to a desired outbound trunk, wherein
t he tandem swebhgultingrihfrinaties atmlabledn the rovtingengirey, andit er net pr ot ocol net work
and anot her network. 29. The conputer program product according to Caim
23, wherein 40 RIRCASISOIP ﬁgﬁaﬂihggaﬂ@t fPihbRmd@addigenad infoirgationl ng to the
routing engine that the optimzed route failed.30. The conputer program
product according to Cl aim 29, wherein the processor further perforns a
step of providing a second optim zed route to the STP. 31. The conputer

program product _according to Claim 30, whereinyt.he,prqaces r

perforns a s't’iép F c%%qegpgolgaar? Rﬁorauﬁtc%ﬁﬁ’rﬁlﬂjgggﬁlmﬁls% :ﬂg}xﬁ{eﬁ%ﬁ g{eec%‘#lafeg%? im zed
route. 32. The conputer program product according to Claim23, wherein the
pr oces s rfofmatiananclpdesias A9pst el ANARCOFING HIRIE BTN, TOHTUAF CHRTagsTipligB nessage
signaling unit (MSU) by setting additional |SUP paraneters for custom

r out i ng dedtidadom tedephone ngmber, and gimzimuvsgumber dfngutherequeste®3. The conput er
program product according to Caim 23, wherein the processor causes a
destination switch to performcall conpletion or rejection on a trunk group
identified

26. The computer program product according to Claim 25, wherein the customer
characteristic includes at least one of a service requirement, an acceptable margin of cost, and

a usage commitment.

27. The computer program product according to Claim 26, wherein the service

requirement includes a call quality requirement.

28. The computer program product according to Claim 23, wherein the optimized
route includes a shortest path across a tandem switch to a desired outbound trunk, wherein the

tandem switch interfaces between a voice over internet protocol network and another

network.

29. The computer program product according to Claim 23, wherein the processor

further performs a step of signaling to the routing engine that the optimized route failed.
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by anal yzi ng custom paraneters present in an | SUP nessage signaling unit.

WO 2006/044862 PCT/US2005/037382

30. The computer program product according to Claim 29, wherein the processor

further performs a step of providing a second optimized route to the STP.

31. The computer program product according to Claim 30, wherein the processor

further performs a step of completing the incoming call using the second optimized route.

32. The computer program product according to Claim 23, wherein the processor
further performs the step of:
altering content of an ISUP message signaling unit (MSU) by setting additional ISUP

parameters for custom routing while preserving an original MSU routing header.
33. The computer program product according to Claim 23, wherein the processor

causes a destination switch to perform call completion or rejection on a trunk group identified

by analyzing custom parameters present in an ISUP message signaling unit.

22



