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[0001] The routing of calls through tel ephone networks
to achieve | east cost or best cost routing can be a
conplicated process. In the past, call routes through
swtches and carriers were decided through a

conmbi nation of M crosoft Excel spreadsheets using a
manual process. This process entailed dozens of

| i nked M crosoft Excel spreadsheets. These
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reached maxi mum capacity. [0002] Additionally, these
spreadsheets required the manual input of data across
spreadsheets. Once all the commercial information was

inputted into tqfkéﬁfﬁﬁﬁaiﬁ?ég%?ﬂ9 dafonal three
efo

to four hours were required re the updates woul d

' wi tches and affect routing. This
qugﬁggﬁﬁﬁmg§b?#ﬁgohgdates resulted in ineffective cost
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I nposed by sw tch-based routing. Through the present
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profitability margin for each call, and quicker
ware difieidigte ekpand zand ieasilygeachefmaxigTORIPICHYt i ng al so nore
effectively achieves call routing wth economc
[06072] | AdditionallyHbdse smeadshéctrrequintd Whednarualdopit ofidata across
busi ness needs. | [0004] To overcone the problem of
spfealishedre sOhed atighé comamariel informatidn washaputted oiathg epreadsheets, an
routing options are no | onger nmade offline and | oaded
ad@iibAaltthee Wolindhes. wdiatdaaired tickimre theutpilaies 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 renoved fromthe switches and placed on a
server. This overcones |[imtations in swtches, which
previ ously prevented the tel econmuni cati ons provider
frommaxi mzing all possible carrier supplied rates.
[0005] Additionally, through the present invention, it

[00¢%] PRSSeRlogheltBe froblb of BRiddhefBeif@ T unaware of pathlothet ﬁehangdfsao
tailored to the individual custoners' needs. It is
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day (e.g., multiple peak and off-peak tine
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terations may swtches at desired intervals
rove P et wor pertormance.
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POsHh Fggpgilg% Srete invention and many of the

ol RSB ERLARES it PEFhiats Rt BBl on

pa{bg ?h%gq%:t%ﬁ)\/\%dq tg ﬁ(xjeteqt% Iv}élg% &H%%ﬁ%r:s %egs Iﬁ%aﬂso i)gsns?%éj f%rcggnée%utmg
0007]. Fi 1

N SR R {;&W@% prough

rul es engi ne architecture; 009] F| res,.3
the presest insersion 1oHsHe RItFRHONR giay 5@& I“%h Pdestestt g&" ag*fd(e g, instantly
i npl ementing the resent invention; [0010] Figure 4
or pftéruStmiaties, eton), Wh@g vnablps dppiofied BEtWPTKDEEPTIARCD  a
non-limting aspect of the present invention; [0011]
Figure 5 provides anon-limting exanple of carriers
and trunk lines according to the present invention; 2
[ 00121 Fi gur e BRIEF GIESARPEIOMNOE THBhDPRAWINGYy exanpl es
of routing tables according to the
[0006] A more complete appreciation of the invention and many of the attendant advantages

S

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 2 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;



present invention; [0013] Figure 7 illustrates a
non-limting exanple of a tandem network according to
the present invention; [0014] Figure 8 illustrates a
non-limting exanple of the call control |ayer of an
aspect of the present invention; and 10015] Figure 9
[0012] YSHH& S 6D iN@iraleindh linfigh Exariples o Diouthy thikiPaccarding to the
configuration according to an aspect of the present
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pn%%é%%%ﬁ%hﬁs [0016] Referring now to the draw ngs,
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[O@gfﬁgé%%zgﬁﬁg pa?ts %ﬁ}ogghout the several views, an
oV r.v‘;egv%nof the STORM network is illustrated in
PrEP e 1% For the purposes of the fol | owi ng
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_establish_andend to end connection. In selected
PrsEHIYCREY AR a trunk may have both its terninations

in the same sw tchipng. system tr. QuURP. i S,. .
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unit, for the establishnment of connections within or
an penepled nhosRiPE KRGS st ens in which all of the paths

maybe i nterchangeabl e where subgrouped. [00171 As

shown in Figure 1, conmercial operations 3 and network

nmonitors 1 input information into the STORM networ k

5. ThRETAILEPRES GRIPFHYNQFCTHE BREEERREP FMBODIMENTS

failure, price per call per route, custoners' desired,
[0@1.6} | Reffyrring nove td the depavings] Whesgin Gkesferenge pumeralelgtignatgidentical or

those of skill in the art. [0018] As illustrated in .
cofres@uiidin@parS TaRMliont the desrahviews.as ogeryieweoi(tee FLORMaetwarl 1s

server), which is unconstrained by route list size
i16-RRRE I Figive 1t Fer tsipiitioes of Hedoltawies dissngsiom ajtemk fisdsfined as a

able to express business rules that are beyond the
cofnBR@Rhtiod patioornb&ing \bivd shieding syétemsnaded 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



3 processing. The routes and rules conmputed by the

rul es engi ne are nmade available real tine inside the

route server. This server is available to the

tel ephone switches SI-Sn through a control |ayer. For

exanple, as illustrated in Figure 4, the route server
prg&_s&%rmﬁ. irs@temdMiefcofifedSlRnd Ayks kndifle {re ngude awilSoiawe] time

swtch running version 4.1 software) via control |ayer
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the real tine route server and the virtual swtch
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B oS5 A et
. (the smallest granularjty m@i ch.represents,dialin
invngjpn B ragkReran TRAERSIONTSIRe 1968 ifgeming A b tgmation

which is a group of dialing codes defined by an
ingfudesdushis nohfmited to, iAUBlYy reREERPEH ap@pﬁ%}?é?a&éw of cost,
meani ngful in the context of the outbound carrier to
dewtiriatibn fetephenemaimgen guminre! gadasiremestesh timgp! d#% gupher of minutes,
identified using the reporting |location. A reportin
asiwellas bther fastowm kypwo po Wbsadifakillig the @tle The gt dagtrptioy mappe
based on how these destinations are sold to its )
identigicd e sariey ofeiose Ona factwisthe fialingh¢odh (the shalipstgranularity
nunber of reporting |locations, may be used to
widert @prebddes difling digits).i Andtherfactoitiecludesithe beg togetior3 O/hivhys a group
use this information to generate routing lists. [0020]
of GRINRE 8ddeY defaizd OF iafl bliBb I Y. Thecydadatibu Broegerpllyseaniigtul in
swtch is resolved to the |ongest dialing code

thé Skt 61 1B oMb UhdlcRRicS WSKIEMR it Wiblated] The AGtinide nigulsode
used to determne the call destination.
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may have t
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



option to control its own availability in routing. In
ot her words, a trunk servicing a particular area code
i n downtown London may be available for VOP calls,

but may not be available for comrercial custoners’
calls, due to quality requirenents or other factors.
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& S al%tégéffs%tr&%h'tﬁe&ﬁfcﬂ h the switches. [0021]

e rou I'n co i ance with custoner
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nne conveni e

teleco ni.c rovi der . FEor f ,

UGB GRET PHAR S 1 S eh SrgP T ﬁfé?%.f’esn %g?*lcm provider. For
cust oner mayb dentifie n

cxnRer g g%stonaeéﬁpfenwwmfegﬁﬁﬂmo PR opREa e identiied by
account (class id), DNIS (dl ed n

inhogad irpumls. CQheIses d5bitjcugipmers may be &%Bflﬁ%-‘/&?%% fcdasp id), DNIS
Account managenent for_ each custoner erfornmed

(digled aumberritte {PnEetvicsh of Tegybingfien é‘%?ff‘é’ﬁa%f’ g‘@&‘@ﬁﬁ%‘“ for
to be created and mai ntai ned. Each inbound accqun

eathr anstomenyap be perfirgaden a TrakCapurcEditer OT%E)oWhldFﬁP%bleS accounts to
setting may determ ne the routing path for the traffic

beformted andoeotamedo Batly whdund ap@oan]r trsk riay e pssignsd pggutable
al so be generated based on a conbi nation of the

divisibh. OVhis getiény ihdyi determingithe widng gath fpr thewaficcfonsrpaccount or trunk.
custoner, debit calling card, etc.), account, custoner

[0022% eruiihg allésafay £®.1g. gendrated isdved esabeniboatopmiite following entities:
sw tch/inbound trunk and for retail custoners DNI'S or

dividibn (e( AUt IRhlecufteiBiedebitdbaling bard did. p dcoudeamstombdr ydentification
speaking, it is preferable for granular routing rules

(e. % 0 £\@1olds 818 iR nEer O QMEIhifbouad trinflkOand Ubastall @ugomera DNIE @r ANI
or a location within a country overrides a rule for

(o Yhinber ﬁeﬁtiﬁcﬁncgrﬁ I GENr s yOYpedKking] 89s Frefetb® foPgramilar routing

account). [0023] For inter-switch connectivity (e.g.,

rul¥doo e M één' tﬂ{% QT Q“Ll hl1PFe% esbhtion Withih @ country

possible tot ple call requests in a tandem

ovgr?}d\é\g)z{ rkulet t%iag c&%ltr?,nagrutieofo} BﬁI§ %&‘3 @8 an account).

[0023] For inter-switch connectivity (e.g., VOIP and TDM (time-division multiplexed)), 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



to use a single call reference to associate the
requests. Since trunk costs are fixed, tandem
connections do not have a cost. Tandemutilization nay
be controlled using trunk prioritization, according to
a non-limting aspect of the present invention. [0024]

trafsfBO8E dvePh TP HEOR Y dtcetfatedvaly 78 d Bronhedivsakewiay 78, the call is
I'llTustrated in Figure 7. As iIllustrated in Figure 7,

rec@ivie LEMEQRB a:Z(@trén%feﬁ%@ Q) deRiinaAbh tedpBo 32210f.coes Shiblihstration of
over an analog network. This call is routed through
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trans over an | P network to voice
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Cerv and transferred to destination
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utilization) wll affect precedence of ca

pathg awwgefs@edo&aa@@awwés et AR S © & %‘rrr’?“eﬁ trunt,
Cener al | shorter tandem_ paths are pref rr%g

thepshieiest pefh despreferablyselecteth ol thsfreatp BRHTPASR RSO e 1% ¢ g remote
out bound trunk, the shortest path is preferably

trugle| the-tandem péth istpseferentiallyshosen pibichas the grﬁrateétererarnnngﬁ@wﬂy As
to arenote trunk, the tandempath is preferentla

desited stemdenhéaphcityasayttsaesgrved fargnbouadreustinggs, eadprqrity of tagdem
desi red, tandem capacity maybe reserved for inbound

utmmronrcrpmmoumh@hsmmemnna}yommmhdémed@nrdrvlszm, aeaoupy trunk, DNIS,
i nbound custoners nay be controll ed based on divi sion,

ANAC 6106t Hdr fadtors RlgwiDBIli®se oAdMil] indhe at.her factors known to

those of skill in the art. [0026] Figures 3A and 3B of
[06268 FREREESTN ardtiH 6faAs pregent dpplisdtiontiaistrite theripbementation afithe call
of the call routing systemof the present invention.

ror.{tﬁlg%grﬁrﬁn BPHQ prefert Alventich. TESep S50, Btall i8 eecilEt 4iGhe STV €0. Once
hé ctall is received at the STP 10, the STP 10 i nforns
het Q8 1S RBEVE at iR @W0ine’sTPN @ 1hiBAR A Bontrol 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.



call in step S302. Upon notification, the contro

| ayer 20 decodes | SDN User Part (ISUP) signaling

i nformati on, determ nes the best route for the call by
consulting the routing database, nodifies the | SUP
signal i ng packet to include additional information

[Oéf’ﬂf SiHeR& i@ Matabisd Bibrd tiButinglphfanidiers Hiefa@ddBydlic @Buting engine.
estination prefix), unique global call identification
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ther routing o the destination switch. By
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the routing database, which contains the routin .
(0028 e Peeiped forpaorit 1R PstEO BR PP ien S S1EP 306 atich

as an internediate Iayer.ﬁgQOZS] The _call contrg
us¢seheinfarmatemtpgetriave srettingishin sy %Q?th‘? ropigeseivgy 10 thep performs

determ ne successful conpletion of the call by the
higraehival deaknps oaceauat foppustogjes erienied 19les (4%, wehlise leYeh Uipgech

case the next available route is iteratively executed,
comsnieents; qupdit, alod estem3 10 aad retyrowithe prigwitized Wp0f eutbeynd carriers

[ 0029] The packaged information is then passed to the
(TOpWDg,) st their a80ciatnd tapogBd@neter itcitep S5d@s I diep S314, the control

information to retrieve a routing list in step S308.
layEhe0 previcadsiae usign@Dddstientiop ernflognep (MT @ carrih radihg prefix value for

| ookups to account for custoner oriented rules (e.g.,
thSBEVGBBOunE ¥akier iMSIROBULNPARTI t nents, quality, etc.) in

step 8310 and returns the prioritized Iist of outbound

[0639] TA BT cabrdProutiabrofin GndytPeint tha Sagcofaheptiorhiatd 1t of the
paraneters in step 8312. In step 8314, the contro

ot AU cefQerP s RREH STHRED B8 Shigid L ulRS hreRRdsingy vnlqubly identify the
group (DTG carrier routing prefix value for the

troluk bfup B LROWRAG0088) nhdY thddf ATOUSH SiewrdyStand 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 control 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 $320, the process ends at step S324.

[0031] If the STP 10 is unable to complete the call, it signals back to the control layer 20 that
the call could not be completed. The control 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.



[0030] A DTG carrier routing prefix may formthe basis
of the prioritized |ist of the outbound carriers to
be used. These DTG carrier routing prefixes nay

uni quely identify the trunk group or gateway (e.g.,
028801 may nmean ATT on gateway 1 and 028803 may nean

[00%51 TR rSIRE SR 38 provides MrsratibRicRteli t Hiertestronted s atyoziven
the sane dialing location). Non- limting exanpl es of
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step 8322 and repeats the process until the call is
agesgfpllet ed or until the route list is exhausted. 7

0032] The route server 30 provides _ infornption . .
(00331 ey RS RS R gpie gy e Bk P ool
The best route for one custoner y or.g&% n@ﬁﬂge %he
cotmplstion wite €GRY averase feth of gall GHRC): Besh diRbifsley > and voice
variety of factors. These factors_ include; requireg, .
qualitly] Thermkasuyementmpy eqcomd dort Waighied ayierage pi thesp fagiprs. o1 is possible
per call, as well as other factors known to those of |
forstkié tellecbmmunlveticns providdsr tosassigmiealityorsattaments| forqash epstomer with
may require a specific level of quality. Accordingl
acdpthblesvafiations ¢erpeCCRA0Ycwish aveptablervariaen pf Hr 1089 figen outbound
satisfy a quality of service agreenent. [0033] Cal
Nl bdrilerfalys Begowe aartaireqhality threfholtt thiedmmlbr tdnderfragyl bewpmeyved
four criteria: call conpletion rate (CCR); average
frdr Baduhtioh, £akdireldALCC) ; post dial delay (PDD); and
voice quality. The neasurenent nmay account for a
(o4 UM £SLrAUE 180819t dellBiaeoub@alRIis Eutope,icall@ddaitifitation 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 attribqtes to



for the tel ecommuni cations provider to assign quality
requi renents for each custoner with acceptable
variations (e.g., CCR 80%w th acceptable variation of
0% . If anoutbound trunk or carrier falls below a
certain quality threshold, the trunk or carrier may be
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. can receive calls from custoners or send caIIs to
inclusion Brauimng, ¢ q) | conpletion. As a general rule,

switch and trunk onfi tore
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network routing. Each physical switch may include
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during which the swtch is available for routing to
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its imediate 1inclusion in routing. [0036] CQutbound

B dohRhS oFRticherd IRREEHRAEMAI by TGP AL foods dvalityd
trunk conbination. Any outbound carrier may have

A AL R U esotm
[Ogl‘?i L@én%PJu& 4 &%rkﬂ%v?&g eed Br ROEYIT GRS EdRE. ARbiriéf Ray 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 ofa

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



out bound rate is available for every inbound cal
across the tel ecommuni cation provider's network.

Qut bound carriers nmay block traffic to sel ected

di aling codes, buy |locations, or reporting |ocations,
as desired to i nprove network performnce. Qutbound

[O@%Lﬁag% t?ag%@ériagé h‘%g alsh BSHENeth&t@L Gf arRe PRSI capathk rate goes up or

nonitored by a subsystem ( TrunkMon,

di sl 10 o Stod P8I iR Rl Rk i i
s e e T T S

ents of whi.c I LN,
o LEENS off polllef B RoiRE b Rl OE PR FLE SecBlhcs upacogprable or
STORM ST LN turn,..adj HSt S~ r i [ o
TS Fyesis P14 204 e sy oo BEEQDE ol minirmum
of diaLing cq@gs. A,tarri Lq MRy have a certain nunber
nuggberpfmines apdollars gUst DOIPYARLY With a time i ndication
s to when_each rate is.  active S

) the t.
[0&91 i%ew hpseiopRs, Fo‘ijelgérlc?l %&ep}t\?gs : th%gega(.)%ﬁm{l%%%rng {)reog?d\ér may
o A L S e384 S e

groups represent ‘dialing codes where %ach C r[igr has
sysiers of the arasent anventiqngo il 2 sargigy froma royting baged gn desiyge garameters,
cap for a certain rate. These caps may be based on
susheasdingg infesel, pedodicadly, aswnppicachighpePray be based on the
nunber of mnutes or dollars spent. Caps may apply to
[084airEa selecOthatiroer, ancorgingtp ¢ spn-difnidug Aspect ekthe presant wiention, a
Caps may be applied to any subset or conbination of =
catRelehdgyed aabutimgekibtityu MThis pEapty tretyingiaets thegarrigry trurlypasttion in
a nonth, and nay be spread throughout a nonth or
a riitrg lise xTtausited.ru8s P BOTseRat adjlm dedaciays rawtiyg pligdy b a
inplemented. In a rate based cap, the rate goes up or

caSRPE rAf bRbmbH D tHeSapkee esitidg phbrith negidiringhbAs edesult, the
caps, a carrier should not be given nore traffic than

catrf2f s BARk RN HriiS oW d the enBREAVSRInE &, carrier's failure
rate becones unacceptable or for other reasons known

[0(%%? :]ﬂﬁﬁ SuBburiitht duntAtydihBaydihthde &lditribli@ Mat bR#RG ifdi§on & the

aln mnimum nunber of mnutes or dollars nust be
acéo%%&&&xﬂc 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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[ 00401 Based on these caps, commercial operations of

the tel ecomuni cations provider nmay control which

carriers are available for routing based on routing

rul es. These rules enable the system of the present

invention to pull a carrier fromrouting based on

I i H&wo mmunications

thege?:%a?%@gg?lgs, %?f"ﬁéaé’hlﬁfgdg@ﬁ?ﬁgba cafolé. ﬁf %%Zeﬁ) To sel ect

the carrier, according to a non-limting aspect of the
pnﬁ?§§9nt invention, a carrier is assigned a routing
ri

jority. Thi riorjt. ' - =T
0 e 58l G5l o b o il 37 LRBEMTD Bigure . e
may be.used to.adjust the carrjier's.routj i Or i .
QOGP G Y TR (b Al hf e ot efrers A
routing priaqrit di m ni sh. result,. the.
ang B0 Sie e RUKATER TP 0 S e o i s example
routing list, [0042] Each outhoun ount/trun
Capare ARG Tt 6501 TS5 DEESIGE SB GRS D5 SO BHAQHRL (fRer B has
account/trunk in routing for the whole world or for a
ratpsefd §1d for dusnegiieandd09 fop@tergadioBdonmuni cat i ons provi der
may limt a list of outbound carriers based on the .
[0045h dinder the melesolepieast perirautipaf ¢ Jomestie erlkomys it Cgrrier A is chosen.
non-limting aspect of the present invention, it is
If posenddall i asademegtic, qlagidr thyis pgain phaspe nts ok lines Ad-cand| ALz
custonmers and to track carriers' quality based on
arddesd fordhid domesfidd@81 The faster addition of new routes
and rates enables the tel econmmuni cati ons provider to
[0GR96P 104 thirdlcall beived whichis intatnetionabitiis thindealh mwsttetrowted through
hi gher percentage of calls is routed at nore

Cab 2y @, 8laBsd @irBer. A Ad€tdpheingl Asya resuin thengecdamimicatisnsrevider,
nore consistent, while | ower managenent costs are

wlﬁlﬁ RiENES 00 BES tmif®s bn fHe WbABSstRIcAIING loslg¥R)Spet itmsadEthas
the | east cost routes for any given call, so the

intBESSEAT calNY& e A tEBcRRh&nitRofehBlidkiie rdqhigedis %ﬁy @ $ilgher rate
route, 10 thereby leading to greater profitability

f01fp (?%I{Ii[ag% ?ﬂ] e SeeNRl nif The Btdl €S GRS bkaEe 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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[0044] An exanple of best cost routing is illustrated
in Figure 5. As shown in Figure 5, the

t el econmruni cati ons provi der nay have access to two
carriers, A and B. Each of carriers A and B has two
outgoing trunk lines, respectively (ALI, AL2, BLI,

exagngglgs rrc])ilr[)luth&I t%lgﬁg%g;g% be d@é&éﬂeﬁ ko ExeB@e _tlfe%&%%nt‘ifweﬁti«%}ﬂ: For

nut e f or c and '$.05 for internationa
b P BB FPufle b ] g 0Bl ne
1uSPs r:: H%ggte'.xgxgmfalofg F@ggeoé? %&Jg %? Eidrs ?g%ﬁggénrxgaée%rrE&?for £ulls being

n.— ond C I's a Carrier
coap R RSB T el Bl L s By G o e

arrives whj s jnterngtional ., this third.call_ nu

(o e uiEe e 81 ettty b OCouss oy Be e fof R arlt Bl has o
capacita. As a result, the tel ecommuni cati ons

papticalariy advantagpuséaleayi ng $. 001 per ninute on the

donestic calls is losing $.04 per minyte on gh

(0049 G st ropiapE Eighre, 6CHUBRSE MiHEAoBR ] cally g grost non-
provider is required to pay the higher rate for,

Ne@irAmeicaBcomtti¢sethi qelingpariynas fos ggll phoppehagssafn Kgye 6C, the
for the above exanple is $0.11 per nminute. [0047] .

detmatorgHort dell pheist chetgst are buokimgutdly besiaatpy: d5 éherexample of Figure 6C,
i nvention, the tel econmunications provider my angy.

thddvaitch récoghizesahatilig célhdatls aatoused tb@ pagisular Bst ofearfiers. This list
capacity. In the above exanple, if the expected

malewaiRey different thitadist o carrieped uswifor FKt wn-cdt destinkigona flekserhen, for
international call, the present invention would assign

exhiiflef thé SiliG e Raiere Gallet idbmifiCaion).er A, the next
donestic call to Carrier B, and the third

[0030] eFd el R th&aahéteroBerfeiis’ detination RyititisdiffEulizsthe prosht
routing, the total cost to the tel econmunications

in PRV dEkted Shobadbledd fouﬂ'ﬁ% k&ion[ Q0KBogti®ubRSting 84tion is a

route is a function of the destination, the custoner,

de%’cgﬁ%ti&y&é'fﬁgﬁ bf I&iia%’/\éﬂ'dlés, SHivtidSeveRf daick td BRIkt OB offdr1€ constant

reier, qua requi renents,” and applicabl e busi ness
s oA p I SO, RSt s
hogvotﬂé Il)liegein{ {nrx}gntion 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 telecommunication
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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11 exanples of routing tables that nmaybe devel oped to
execute the present invention. For exanple, a swtch
deternmines a routing |location by mapping the digits of
the desired phone nunber. In the exanple of Figure
6B, certain carriers offer advantageous rates for
. BR BiRQakriRr YR ealCednypléteYiGate, abiomg other
& ?ﬁ'?gﬁﬁéﬁggsﬁ@c, t hese caérl!?‘iﬁkgrs are Iniypst ed at the
b OP of the routing table in a "break out." Break outs

Sy be created for any area that has a particularly

.ageo  aldc) L5AMRhRatns Bidufetolfsery the
[O@Y?}EIF P ez%‘;ﬁ?%o?lnaé{oi %ﬁ@%s %ereﬂ phone %alnlsg. For erlt?st
non-. North Arerican LoURLs L draPaRRhky R,
roifGe sG] HEn e Ea e Tt BiteohlRgRs e dsbaRRidao
destination r cell phone.c I £4 rB¥d using,
Begat U s HE ara At Iy Bl ol MeEfs fforid using
recogni zes that UK cell_.calls are rout -
torgeR B inn ey sy 1 guiogsis pREEly bfufiseg of optbound
different that a list of carriers to use.for UK
trlsrordeed byt AV GRET DB St e i fouttig ples. A
ability towggnerate caller jden if(’i?cati on),. [005Q]. To the
wegghtaedcayeage pleadleofitsse fastpanasiee wed o JLHIPEN B Spgstion 1 t
difficulties, the present invention creates a
rodtmgdigeneous routing | ocation. A honpbgeneous routing
| ocation is a destination defined by dial codes, for
[003] Giguey & pyovires p new-limdftingteaemple of the aenfigyrasion of the &al_l Con_tml layer
constant rat to every destination phone nunber within
acédié@in aCtdspatt offthe ptesdlt BrvemtioR duyskovgDiniHiguye Brthe g@?cmg]@ﬁpbase
the present invention applies a honpbgeneous routing
layeP iR fudey S Sieaiory Gathibuse procish sgvingixugng gieriss.glikeeved. driven
this exanpl e, each honbgeneous routing |ocation

seRRRWESlaferRRkRURs statBeCalic lédsanypied émtall sotuprand oerfargs CIC
capabl e of maintaining the route Iist off the

mﬁn‘&%én%ﬁe SCirduREdeHRERAM Cdde EIT) nagemnenbis hatagdard ISUP procedure
constrained by the limts of switch nenory (for

thP BT She Way 18441 ChchiPmBSieey @lgl, ¥nteders) bedndpped mBdphysical trunk
routing |l ocations). Absent this constraint, the

an?rcﬁﬁﬁgltnunib@?é%g%%iggv&éeﬁ@f’ﬂ@. to capitalize upon greater

ate savil ngs s the tel ecomruni cati on
[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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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 12
capacity It is also possible to track carrier quality

[ociﬁgsg 1&%‘@ &l1is&p (HrEvid IR w%u@etmeAs illu&iapgisin Figebs Jthe

pre ent i nvention al so enabl es the

el,e I :
SSPEAS g&[m TA jpRRg - 1Rf BYPEQL1.bp a)ﬁ %IPSmt Cedd (0¥ and

i St cate a current ordere of out bound

Dcé%wtrtlllﬁlgpf 11%{ Codep(gP : aI dzﬁrﬁﬁﬁ(ﬂg@fn eleﬁfeﬁt@%@w@@? s?éétﬁcatmn and

ayer y operates |n real

xS B e Y [Ph”?q%l*é%’tf?ng bR ea‘?er Z& "
0GR e TP goreSY b poES pasid e §%€§5rf§tda@¥pe§%?‘&§‘% ja M3UA

| int%r%%z({eg{ou{% rlf(?gjl.é)lX Ef Eﬁﬁsootg%g@fﬂ e%gegl?tﬁl §%b§%60utet o IforahSt
of cghowtIiik BEpuES B GO A OIS DT Ro Theg e g retuns

control layer according to an aspect of the present
a lishofaruftiognd trek ZIM@RN in Figure 8, the routing database
| ayer includes an in-nenory database process serving
[0057Ut TheGSTGR prox selechhibie St prefigy addei to the CdPAdicldg gids Sraéﬁ/ er
manages the state of all call s involved in cal
infomhation amthe fberttof st ﬂ@nam@@émg returgs 2 8oy AM to the STP. The
Identification Code (ClC) nmanagenent is a standard
STIPSB s MFEDitonting dfithd IAMORES] -1 He DREY1116%) inesssage ta aSEP-B. The
nunbers (e.g., integers) get nmapped into physica
SSPLR! gé‘rfor@@ ebuging Basell on thetpestsx masentyin GYPAGnd detbmzindsi that the
[ 0054] The next level of the call control |ayer

redud@tbdigR dr&igRs R NilARP. It fEhend IR (dausexpde MIPByivaylofideample,
several l|ayers. The transaction finite state nachine

RELLaQCéQLEse ABRIS $ha bE BN BRGdoBind hiigen 166d] congditivglthatlicigtenireted by
. The'linked-in dispatch | ayer manages

thSRUPBILRNRYS oIS 8RB Ection to advance to the next trunk 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 JAM 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 ACMto
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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passi ng between process and/or | anguage boundari es.
The 1 SUP/ SI GTRAN stack in each | SUP proxy ASP
conmuni cates with the other stack in the other |SUP
proxy ASP through state replication. Finally, the

| SUP proxy ASP conmuni cates wi th another distributed

ACE & Re cATBSI VG SSBYLT ThGIP BN pgRsme BIPC raitaigef the ACM (OPC=1-
t hroughout thé entire call setup (potentially across

1~2nB!PF¥P—|1-elt) %ﬂgslragg oS ENAl iSH_BkeQ&Enﬂ&,_Sﬂ)e SSMBldeleaty @lcalled party answer
fnpl'ement's thé main routing |ogic that performs

Blind s‘igk Ehg% 551? ;%rfgﬁssém&i G 528 thadeioRGhd OPCIDIE

r

Structions. sanple ISUP call setup is

avi gefpiny Fi il 48 TR ARG ireh b Er IS UPRoxy.

(O&%Ek(}g@]ﬁgsl gnl 9 g‘i\cﬁfs?&@?—gfl{f#éﬁﬂDPC:ljlﬁtf&&lg)l gi nat iti)ﬁogXy
Poi nt Cod oRC ' ' Roi dFdR

he Riftepe RatraseCRb d SREH etk 8P 2 fll <3 dRet PRk L of
and ar imlar,to |.P addresses.hbn the TCP/ I P network

ﬂmé@ﬂﬂﬂﬁ’gﬁiﬂg%iﬁmf%d% In§ﬁ§eg¥%e§§g"DWA redirect based
on the OPC/ DPC address_through its UA inter e to

1006 WiSIGD T Bipecrivicd reibe RpPEE eERlcn el B mipe =
route server for a |ist of outboun trug&ng%Pu$s

vendepsregiéi Pediodsy Aerprdinglkenalegous PRIGeals I Higscpns f he
server returns a list of outbound trunk §@f%§5ﬂ

prefed0 Bivpntivne Additiongle Wile ke @pevs cxsraple melides,pIGIRAN foygurposes
it to the CdPA field, adds state information in_the

of dfficiendypstiglerd $37 intenfaees eve alsoshigblea A MM AN, Rl Rifg are
to the STP. The STP executes DPC routing of the TAM

stafjdaRGmssigeltyp SOt ISUR protesekage to the SSP-B. The
SSP-B perfornms routing based on the prefix present in

[0068P A oasduehely shrougle thetpheaent fihventione i ieseibllete genkragy oufss fos calls

not available. It returns REL (cause code 34). By way

ori@hat@eareh EiffercRFtusfonmrssequitniediSéentteyelie qaaliter This ratee
Indicating a | ocal congestion that is interpreted by

difteRgitib SR nRs16xte AT oAEndnh6f frowts farclid elecdnmuarduaioseprovider while
the next trunk in the routing list. [0058] The STP

HRdidverderdasad. on t he OPC/ DPC
satfsfifl DRIV FFork RUN e

[0062] Other benefits of the present invention include the ability to avoid banding by

aIlJ]I'IC
In

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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1-1) address through its STGTRAN SS7 interface to the
| SUP proxy. The |ISUP proxy then fetches the call
state fromthe User-to-User information field, selects
the next prefix, adds the prefix to the CdPA field,
and returns TAMto the STP. STP executes DPC routing

didk, thike o6 SREFksd; BROMEGHR AMZ FEPROME @lest EPR A, DRAM,
I%QSP-%%“JF OS%]Ig;cSP-ISB perfornms routing based on the

f ¢ | abMBehig
SR SERARERE Rl difls AL AR 38 othirfnediBR 80

e TA redirect based on the prefix present in
pr‘?ﬁ?g&?‘g%ﬁrg%s‘uccessful ly reserves and rings the line. It

o Tl glel roghiniEpet i BB B AT g8 comnation o
s SIGITRAN SS/. interface

BB ST RS S BSR y  otin

calling party SSP-A. The STP then .perfar DPC r.Qut |
thqﬁ;rogqsfg)rA%m EWI_CO@_Q ‘;,Vlcﬁjééﬁ{’ﬁ%lgtﬁ@ggﬁbggoﬁ ea(e%g%ﬁl%oﬁg
Subsequent |y, the SSP-B detects a c% | ed party ansyer
meghenistipe pdngRmeblinTiedl te pesipisy lergepis Iﬁﬂr‘?%gﬂ'ﬁ dgﬁaRnc :
redirect based on the OPC/DPC (OPC=1-1-2, DPC=1-1-1
libeetigs GRELY hlevugisses, sndStompleinPsaahln prograise Maseave bt g the
proxy. The | SUP proxy forwards ACMto the calling
prorassing 1B8Pbedistiihgespbeftss gerfippancs, wefiphilitys andfas €OSkNT M
(OPC=1-1-2, DPC=1-1-1) nmessage to the SSP-A. [00601
[0065] | @bviTalyhasndreesmed Bektips and @ afigfiong ol the prsseahinventiopare
is noted that DTA may be a vendor specific protocol.
podilsie irdliighy bthe alwavie ogpohis gso it dewdfere 4o ke widetstioad theé withipglee scope
of the present invention. Additionally, while the
of @QipperRisd ipings, the Ghvediten BhyGkRAMtIcet othermireslem as gfecifically
efficiency, standard SS7 interfaces are also suitable.
dedobiMbd A, ANM REL, RLC are standard nessage types in
the I SUP protocol. [0061] Consequently, through the
present invention, it is possible to generate routes
for calls originating fromdifferent custoners
requiring different levels of quality. This route
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differentiation enables the inprovenent of profits for

the tel ecomuni cations provider while satisfying a

wi der variety of service |level agreenents. [0062]

O her benefits of the present invention include the

ability to avoid banding by custoner or division,

tjks.full tandem trunk capacity becones available for
CL : . . .

revenue traffic, new generation swi tches nay be

deployed mbi G%ﬁﬁ@ﬁg%gﬂagg@mé Shethdthddcofprkmst er

responses to net (thereby generating

aut e B I E SR AR AR IR T O e

br o RS BHoTPL RS IR i B | f1g w2 Reine by decoding
15BE SRR A LB RBS E and execut od by a

D g oo e S b Sk S e R lon

and for containing data structures, tables, records,
angr ot her data. Exanples are conputer readable nedia
such as conpact discs, hard disks, floppy .15 disks,
t apeignatingribe ST potriowtaitheall fes2 dostaesiion npmpessing Ehspepijprized route.
flash EPROVM, DRAM SRAM SDRAM or any ot her
magneti ¢ nedium or any other medi umfrom which a
processor can read. [0064) The conputer program
pr odu Gihe afetitod@ciondiegmtol @aimrhywherein ihd detemenigg mgludes:
conbi nation of conputer readable nedia to store
sof tcuasuiting ipfonyitiog acslaple frethe coding degine erd f or
controlling the processor. The conputer code devices
By niRlifhg ahISEP pigeilal pecket toénchalstadditienat gfermation.
mechani sm including but not limted to scripts,
interpretable prograns, dynamc link |ibraries
(DLLs), Java cl asses, and conpl ete executable

Progr Ak melldieeMeding RATThign DfwHehen thp hasdgsddnigformationéncludes at
distributed for better performance, reliability,

1eR0GHYF afi %Bmir[gqgﬁl@ﬁcgﬁ,\/& QUBEr CRMPRIRS 2 edinkii@akicpivme
a

nd vari ations of e present invention are
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 mcludes a call

quality requirement.
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possible in light of the above teachings. It is
therefore to be understood that within the scope of
t he appended clains, the invention nmay be practiced
ot herwi se than as specifically described herein. 16
CLAIMS: 1. A nethod of routing calls through a

net WO e meBd BRRRAL ©UTRE B Wheiein the Gﬁhﬂizé&roaﬁ: ihdhgdeEh Blebrtest
cal at a S|gnaI|ng transfer poi nt (STP); transferring

pa{é\ ac os@{)aﬁl&égré Wil 69 d(e%reh RGtbbMORInROwREbh HeQaiehQiniich Y

|ng P signaling information related

mtﬁrg% oﬂc{]& o%} Jl ¢ 8L Sl b Finen e Bro®itbl MBré&E of TBhEnetwork.

eas on the transterred information;
and S|gnaI|ng t he STP to route the call to a
destination nunber using the optimzed route. 2. The

e R s T

routin engln and nDdlfylng an ISUP signal i ng packet

engige 'Fh%‘l%ﬁ qeimEed 1 nf or mation. 3. The met hod
according to Caiml, wherein the transferred
information includes at |east one of an incom ng
trunkﬂgroup, a customer characteristic, a destinati

t el 8pAbamethed aerordingied-l Q%i‘i’ﬁh?ﬁ?‘ﬁﬁ?ﬁf&gpé VigigE e ées”n

requested. 4. The nethod according to Caim3, wherein
optimized usttoivsghe 8Hr act eristic i ncludes at | east one of

a service requirenment, an acceptable margin of cost,

and a usage commtnent. 5. The nethod according to

Caim4, wherein the service requirenent includes a

cal Ib. The aleitiod aceading ert@aim 8, firther 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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6. The nmethod according to Claim1, wherein the

optim zed route includes a shortest path across a

tandem switch to a desired outbound trunk, wherein the

tandem switch interfaces between a voice over a

conbi nation of internet protocol network or TDM

nNet YL K fof detddinifiE b Qﬁiﬁﬁ%ﬁiﬂe Rgsel At ehst i Pakt onfthié frdi@ferred

conprising signaling to the routing engine that the
2P g route failed. 8. The nethod according to

, turther conprising providing a second

optim zed r.out. ot k; o]

o ahed O HRDe MR S i e call 33, CRARn A Kl

call .using the second optim zed route. 10. The net hod
OPHRIZSAIYY to A aim 1, further conprising: altering
‘content of an |SUP nessage signaling unit (MSU) by

setting additional |SUP paranmeters for customrouting

whil e preserving an origin U.rqutin egder .. .11. .
The 1ire hORRELTRIRIG T APt ere i agors B GSingE faghes:
swtch perforns call conpletion or rejection on a
t r umeagsy TorpPIFUERE inforation avatiahls vy theyroptieg Fiesai et er s
present in an |SUP nessage signaling uni&f_lzu A
sy s teeans for medifiying en BN senehingpasketdo metugp pdditiqrainfopaption,
conprising: a signaling transfer point (STP)
configured to receive an incomng call; neans for
transferring information related to the incomng call
to a4r O sysgmesvginding to Charh 43 wirgrete thedransferrefintoanafipn includes
| SUP signaling information related to the i ncom ng

at Radtlone dBanveumsing onnldgbey, @icnstorgeratharagteristiczadestieniion telephone
based at |east in part on the transferred

nuhibEQ biPd maximuaehnibea bbrofies requgtedl i ng the STP to route
the call to a destination nunber using the

t1 At{gll'z
'm

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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optim zed route. 13. The system according to Claim 12,
wherein the neans for determ ning includes: neans for
consulting information available in the routing

engi ne; and neans for nodifying an | SUP signaling
packet to include additional information. 14. The
system according to Claim1l2, wherein the transferred
information includes at |east one of an incom ng

trunk %@é&@tﬁnﬁa@@é&%ﬁ%% C1436 bR oShpRsinBmeas rRéi@iAg a

t el ephone unmper, and a maxi mum nunber of routes

Seﬁg;&gﬁ%&?%&@em%@/st em according to daim 14,

e custoner characteristic includes at |east
one of a service requirenent, an acceptable margin of
cost, and a usage conmmtnent. 16. The system

accqr.di to d ai 1 her, ei h er. Vi ir

o o Pl Th sy RagersriinkTo CIRRAT, Ml SaRFhhE Rkl 3 dofiffihy the
. according. tg Claiml12, .wherein the optim zed route
mqoﬁE’Fgﬁﬂgé‘%ﬁlgﬂ%q?SF‘fngﬁp%%\%ﬁr $oss a tandemswitch to a

desired out bound trunk, wherein the tandem switch

i nterfaces between a voice over internet protocol
networ k and another network, 18 The system accordi ng
to @lalhsstenrageqraive QSR 14 HELEHEARRIFRE signaling to
the routing engine that_the optinized route failed.,

19 mwanstihealtoying eontent ebamISHE message signnling, unit (MR by setting
conprising neans for providing a second optin zed )
additionad ISP preme&Pp forxpstomeutingsylilapsseding A@rigwaldMaUrputing

19, further conprising neans for conpleting the
headeconmi ng call using the second optim zed route. 21.
The system according to Claim 12, further conprising:
means. for altering content of an | SUP nessage
signaling unit (MSU) by setting
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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addi tional |SUP paraneters for customrouting while
preserving an original MU routing header. 22. The
system according to Caim 12, wherein a destination
switch perfornms call conpletion or rejection on a
trunk group identified by anal yzi ng custom paraneters

pPr e5£nhd dmpattr hR\gRnBRaRd Gcodtdtitato I1gmas, Wherdd théprocessor
conput er program product storing a conputer program

ﬂnlﬁqg'}ggf%ggteggﬁput ed by a processor causes the

protessor to performsteps of. receiving an incom ng

cal lcon%{ﬂttilﬁ%ﬁif&]ﬂ:?d'ti.bﬁ] gva'ilﬁ’gi@ @F rRBhPndiT Mg transferring

i nf orma nrelated to the 1ncomng call to a routing
engi ne. £Q5P DGai | 1 Bkd09adi R hRRos €| at ed
to flﬁ’glf?mr{l%glr?n ng ggglilall1;hgggeétkgﬂrt?hﬂ%:[ng aﬁ optim zedoroute

based at least in part on the transferred information;

and signaling the STP to route the call to a

destination nunber using the optim 0 .

The 2SoRsea e Bent POt oSt P iah 15 Wit By itfeced
wherein the processor. further rforns_steps ,of: . .
infbRRRGR d1cler MGRL 08 AR S Tenk Erouhy e R ST flggrdcterstic, a

engi ne; and nodj fying an .| SUP signal i acket to
destingtionfeleplrae npohet a1 @ngryﬁjr%‘ﬂgs I%%‘%Fﬁi?%‘-er
program product according to Caim23, wherein the
transferred information includes at |east one of an
i ncom ng trunk group, a custoner characteristjc, a
des26.nEhd eompuiter prsigeEPTodRAD 85COTdREL0 £ LRI SIS A sustpmer
routes requested. 26. The conputer program %roduc_t
chaaaeristic inghtdes GiledshrRD] awtraice requir¢naens, astageaptable margin of cost, and
characteristic includes at | east one of a service
a ukftbiatilhi. an acceptable margin of cost, and

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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a usage commtnent. 27. The conputer program product

according to Claim 26, wherein the service

requi renent includes a call quality requirenment. 28.

The conput er program product according to C aim 23,

wherein the optimzed route includes a shortest path

acr ays The R pSIHrirs Prddfctacddedihg RACIRi 1O wibereld Hafrocessor

wherein the tandemswitch interfaces between a voice
m%&&a ﬁ SHRTNED B PRIVRESY 2 RBEMIpimARE rélotdiRE STPEt Wor K.

. e conputer program product according to Caim
23, wherein the processor -further perforns a step of
signaling to the routing engine that the optim zed
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acc ereln the pr ocessor her
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to Caim30, wherein the processor further perforns a
step of conpleting the inconing call using the second

opti_m zed route. ter m o roduct

accordi |T§’§ CP@p‘éFrd?rﬂg% pr%ﬁlg ?%H’tnﬁ & g!: 8% 2 gs oro ot u%hetpﬁocessor

perfornms the step of: altering content of an | SUP
pademsithEMin g unit (MBU) by setting additiona

| SUP  parameters for custon1rout|n reser

an @H¢rg1gr¢antemap &P mysaendgRringwt %?'ﬁ%w ting ragél 16nal ISUP

program product according to Caim 23 mhereln t he
papntes Ho custeya tpstisg while Brepenving amoEgnal MY Bubes keads cal |

conpletion or rejection on a trunk group identified

by anal yzi ng custom paraneters present in an | SUP

nmessage signaling unit. 22

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,
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