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to an automatic tel econmuni cations-based |ink

nmonitoring system and in at |east one enbodinment to a

system for measuring and responding to problenms in
ual ity of service in a telephony environnent.

TITER OFEHEINVENTIIN Backgr ound [ 0002] Known

t el econmuni cations systens can utilize varying

| ong- haul AdhetenvnuatiicationpBasdddeink Manitgring Sasteiver s or

i nks) when routing a tel ephone call from an

originating point to a destination point. Such systens

may i ncl ude r ouBAUKGROUNT® OFEHBANEENGAONSt to the

t el ecommuni cati ons provider, for exanple, in order to

FieldBhB#fentiBg t el ecomuni cations provider's profit on
any glven call. At any given time, a carrier may
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ervice 1s an I ssue that causes

Ilents to b CO di ssat i
mongHiGE ST AR Bt 00 tepoUnien AR Efog mepsysipg and responding

gstens utilize manuyal routing changes in response to
to problemsrin qualiyof spvics T p ElePheUR ERYHONDhr der to renove

underperformng links fromservice to avoid further

quality issues. However, manual routing anal yses and

changes are cunbersone and are often tinme- or
Disdusddsd of tht Tk MOundSUVMARY OF THE | NVENTI ON [0003] It is

an object of the present invention to provide

[000?! ORI B R SiBRdsysRHls 28 uﬁh%‘%ﬁng ‘Ibn'fg-haul communications

ecomuni cat1 ons envi‘ronnent, and ih |'east one

prov? crs” &: gne&tmérrs] of hnl(()s) Géhen routing a telephone call from an originating point to a

destination point. Such systems may include routing preferences based on cost to the
telecommunications provider, for example, in order to maximize the telecommunications
provider’s profit on any given call. At any given time, a carrier may experience difficulties
with quality of service (QOS). Poor quality of service is an issue that causes clients to
become dissatisfied with the telecommunication provider’s service. Thus, known systems
utilize manual routing changes in response to customer complaints about quality in ordgr to
remove underperforming links from service to avoid further quality issues. However, manual

routing analyses and changes are cumbersome and are often time- or labor-intensive.

SUMMARY OF THE INVENTION

[0003] It is an object of the present invention to provide automated analysis and routing
changes in a telecommunications environment, and in at least one embodiment in a voice

communications environment.
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takinghat lest dmalnk outefisermice or byplesmgmtdaast dne lhikrhaak img service.
indicates failure of the at |east one |ink. [0006] Yet

[0003) OAdgheraspest bf the pidsentdnheseionh prowiddsta aethod édrisdparvising at least one
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one ik oM e whea e sorioe Rl f Q HAICaHIES o Tk e of
the at | east one |ink. [0007 An addltlonal enbodi ment

[0006] Y¢ienpthesaspect ofthenrpssnt pventieneiscladeyamsystens (o supervising at least
‘monitoring at |east one link, the systemincluding: a

one tlak ahassteno iMchiding gnéank (fmmbmimﬁngedt ddastchriechatacieaiatsd of the at least
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of the means for comparing indicates failure of the at least one link.

[0007] An additional embodiment of the present invention provides a system for monitoring
at least one link, the system including: a database containing information related to at least
one link; a search engine configured to search the database for information indicating failure

of the at least one link; and a signal to indicate the failure of the at least one link.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other advantages of the invention will become more apparent and more
readily appreciated from the following detailed description of the exemplary embodiments of

the invention taken in conjunction with the accompanying drawings, where:
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exenpl ary enbodi nents of the invention taken in
conjunction wth the acconpanyi ng draw ngs,. .
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t el econmruni cati ons-based |ink nonitoring system

accorifipotodine gntbodonent efithe giresenitinvéntiohe present i nvention
[0010] Figure 2 is a flowhart show ng a quality

[0016" Fi;%@é 3 idefiewbharahbMin @0ty et angntitatoneneath@eaicording to
of the present invention; [0011] Figure 3 is a

Oneé%&%%@ Lo rSdaAMinYehtfdnl | Nk re-introduction method
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to one aspect of the present invention;

0012 Lgure 4, is.a _sche [.C: 1 ] ' :
001 g it s 14 PO iSRS TRk HinkiobEich TRl Bofting o ono aspeet
aut omat.i ¢ conponents of Figure 1; [0013] Figure 5 is
of thg presentyBYSEPon of the iterative nonitoring of one
aspect of the present invention;1%§014] Figure 6
[0012] Fimtre Aties schematic ilvgtratoor ofpueonnnitn farciEmremagnegt ige one of the
aspect of the present invention; [0015] Figure 7
autoinbfidIsdhpérRatsNFpes 1; generat ed according to an aspect
of the present invention; and [0016] Figure 8
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according to one aspect of the present invention.
. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
nveRigEY 71 A first exenplary enbodi ment of a system
according to the present_.invention is describe
(00 1AE Fora P BTt R SO B L AR i (T PRI pffhe prosent
di vi sion of the conponents
invention;

[0015] Figure 7 illustrates a report generated according to an aspect of the present invention;

and

[0016] Figure 8 represents a non-limiting method of link monitoring according to one aspect

of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] A first exemplary embodiment of a system according to the present invention is
described hereinafter with respect to Figure 1. However, the division of the components
therein is strictly for illustrative purposes, and any one or a combination of the elements 60-
90 therein can be combined into a single unit, as would be appreciated by one of ordinary
skill in the art. Moreover, the elements may be distributed remotely from one another and
communicate By means of either circuit-switched, packet-switched or hybrid communications

systems.



therein is strictly for illustrative purposes, and any
one or a conbination of the elenents 60- 90 therein
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appreci ated by one of ordinary skill in the art.

reover, the elenments may be distributed renotely o
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1, a tel econmunications provider (e.g., a provider of
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termiphfy Bt BBt 0 g R Bche R do S RPg iR ep e
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nmoni toring system 70 to determne at | east one call
least omg calt characieristictr cash o thercopmaunientinnnliaks 350 % 5 Fri- nlds shown, the
55i to 55m (As shown, the nunber of carriers per
numbsxiof chrrieesypeb ewital imsyt beortisbadrdss theswitdhes, and tic uraber of lines per
nunber of lines per carrier may al so be other than the

carriéd gy s bOIethBethas did difigle lihé p&tdani@ustaR@l9] The
present invention may al so nonitor |ink performance at

[001%]2 lqlhg Xf%’ésglﬁ itenfn 1t th6@Hor #iftk Be %%Jdl‘ﬂg% Qlf)tﬁg (s:%[tmﬁng

Ion, normali zation, or aggreg

. detaj |l records. ta collected fromthe |ink . :
staiiHelg R UG R o Der R ofatmabiogtiong S setearian pEcl detal
co aredz with threshol ds using databases. [0020] One

record,c Rapoflecterhirgpy the ligk monjtgring Sstegrmay bg vinsd” €k
(ALOC) (discussed in nore detail below). A high
mathematicrliyopmparedhivith theeshalds wsergydagdbasds. dur ati on (e. g.,
call s under 20 seconds or sone other specified
[0020]hOas kadhballabmesteristit [srverapy lehgthi dFeall (ALOD) (dibeulbdlin more

occurrence of such short calls on a single l'ink may be
detail BEGWRT A WEshOteRRAEy S hiviRE vaS shbit Quration (e.g., calls under 20
seconds or some other specified threshold) across a link may be identified. (A high
occurrence of such short calls on a single link may be indicative of poor quality of service
over the corresponding link.) Information concerning the call characteristic is stored in a
database 80. (While the call characteristic and link quality database 80 is shown as a single
database, it is to be understood that multiple databases may instead be utilized to hold that
information.) The iink re-routing system 85 can then read information on the call
characteristics of the links 55; to 55, to determine if the quality of service of at least one link

has become an issue. If the quality of service is an issue, the link re-routing system 85 can

take the corresponding link out of service until the problem is resolved.



over the corresponding link.) Information concerning
the call characteristic is stored in a database 80.

w@ Yshetsshe call characteristic and |ink qual i PGT/US2005/037383
dat abase 80 is shown as a single database, it is to be
understood that nultiple databases may instead be

[0023] i A¢cpwsling t ansingntlimaiting asrReehef the presentieyentipf it is possible to
re-routing system 85 can then read infornmation on the

manaally orcltmaaticelly detiensine fthd theesholdk sOBS miethoB Bifndétermining the
determine if the quality of service of at |east one
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of determnin the threshol d automatically includes
deteyging dharappresriaiethreshpdd. of day average cal | conpl eti on
ratios (CCR s) and ALOCs to a particular |ocation,
[0022} Thebg hidfovicali ayarages mey he rdjusted up or Hewn based ong, desirechlevel of
as day of week or type of day (such as a holiday, for

qualﬁﬁ%ﬁ’érﬁ):e (@DSR! Bér daniphs fortafideleesrofIQOS, iee thppholrhay be at least
reshol d. [0022] These historical averages nmay be

5% 2ftve %{;&Q%él Rvile a%%hcﬁ@%? @f gg)ﬁngﬁ §éc{uﬁg pleﬁ(‘lﬂan@é at 10% below

qua ity of service r exanple, for a first

the thre % e
averg%ee %%O%?ap gttogts Sr%%yol?]esb %@%ﬁt‘@%&%ﬁf S a?@t?&al ﬁlé’agtlﬂgél
0,
1002 G RS eSO IEBE oo AEhas ea%s V"”te@é»y Current day
[ 0023] Additionally, the hi storical tine
fluctuhtienstio QEXS. MRiffdyentdipasof daly bayecdifferent Q@éyiuﬁ ltm dtfﬁﬂ@tﬂgéﬁ@ls of
in QOS. Different tines of day have different QOS due

trafficoardi viafyétig p@itdrey/ef tsaffif. Ak ahé hen-Hmdtinvpaspeat 9f fietiresensinybntion,
traffic. As one non-limting aspect of the present

QOS ﬁl\ﬁ; BE h@é}ageﬁqér HRYurtRupWaidagae. eg[( PpnR 6hR)6v R AUbuMESOWriod. If,

g., 2pmr6pnm over a four we period. If, for

for 1#1%%150%%31% rQ(\SMé] wa %’/ V\Iﬁghe]r Q@%@Eﬁé SNROFRY ﬁ&ﬁ%nﬁ%z dr IQ‘fﬁm—6pm
then the expected QOS for the 6pm-10pm window could be adjusted to be 10% higher than
the four week average for that time period. Through this QOS fluctuation adjustment, it is
possible to obtain the highest quality carrier available, without drastically altering the
thresholds applied.

[0024] After a link has been taken out of service, a link diagnosis system 60 may
periodically check the removed link to determine if the quality of service issue has been
resolved. Information on the results of those checks can be either written to the database 80
or communicated directly to the link re-routing system 85. When the link re-routing system

85 determines that a link should be re-introduced, it re-introduces the link and monitors at

least one call characteristic to determine if the link should remain in service.
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adjustnent, it is possible to obtain the highest
qual ity carrier available, wthout drastically
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can be either witten to the dat abase 80 or
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determine if the link should remain in service LOOZ?A
monitpred biiihe Bronitgriagmersiear Tomd Fhirsefe-g dietoegsing the database 80) at
application 90 allows a systens operator to determ ne
leasiadnelcharatteristic foalthe seteateddingr Fot pxanipde, thealink difagnosds $yisters00
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sele@S iR 55Manh@ avtermintBatAP hin@ded eshSO callsl cavebist fivat link is less than
systens operator to nmanually take out of service or
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strated in Figure 2, the Iink diagnosis

.60 ,sel ect f the | i t
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60 selects the link 5 1 and determ nes that the nunber

is atwive 8 poo-defieed| systom-widee or fink-spedifigithresholdethen thedinlyis marked to be
specified threshold (e.g., less than 20 in the | ast

takehR QU of3Eri&S6r it Indkan oo affsentide dirdctly. Imant dmebddimenttbatrsimply marks
If the link diagnosis system 60 determ nes that the

the %&6 8%%@%%{& BEEG-PESIRILnK bl thenSHis b BHES apemiediciPy running
e

problemlevel to the next level. If the new
oo R B BN A D B e v
othetrJ ﬁnks monitored by the system that have not been checked, then those links are also
checked.
[0027] While the above-description was given in terms of all the links being checked at once
in series, the system may also specify a link-by-link or carrier-by-carrier time at which the
checking should be performed. In such an embodiment, only the links specified as needing
checking at the current time are checked. In this way, some of the links can be checked more
often than others. This provides the benefit that if certain time periods are known to cause
false removal notifications on particular links, the tests on those links at those times can be
selected not to run such that the link is not unnecessarily pulled from the system. Moreover,

the tests for “underperforming” need not be the same for all links and in fact can change for a
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not unnecessarily pulled fromthe system Moreover,
and b hiek thas teachal a leuel Beprplelef) itmaydde pieeed anat whieh tibtesuslathat the system
for all links and in fact can change for asingle |ink
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Certain links may require higher quality of service
. i £.f er. i
everl 3l BVl 2 W0l GBIl BRRTHA B o £l
Addi ti onal | i fferent thresholds and different QOS
rem‘b‘f‘agﬁyg’rﬁr%l%%ev‘@%gwsﬁ eﬁﬁ’ﬁﬁ"ﬁ‘&n't o the sane |ink at
di fferent tines. [00289 In.addition, in an alternate
[0028} e eratsseveralavays f determung{hara lape sieh asg trunkidineyis not
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calls made on links with poor quality tend to be very short (e.g., on the order of one minute).

[0030] Another method is through customer complaints, which are generally of two forms.
The first customer complaint is typically that the connection quality was poor. The second
form of customer complaint is that he could not make a connection to the called party.

[0031] Two additional methods of problem detection on trunk lines are average seizure ratio
(ASR) and call completion ratio (CCR). ASR and CCR monitor the caller’s ability to make a
connection to the called party. By monitoring ASR, CCR, and ALOC, which reflect the
length of the call — and indirectly reflect trunk line quality — it is possible to determine if a

link has a problem.



eventually arriving at a level 5, the link may
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nmet hods of problem detection on trunk lines are

[0033) enmdjeer seitmdraf detecting (ingRpblemd is tirougholistening tealsaprees.
(CCR). ASR and CCR nonitor the caller's ability to

Thes%ﬁan%&%@@l@ OE pioBs typidalle chak Ifechqisy, jiyter, Byd aahoi aowelhgs other
and ALCC, which reflect the I ength of the

probfegiéknow@zg‘étﬁ&@'&f@lﬁhhﬂtﬁeﬁﬂ ect trunk line quality - it

e to determine if a link has a

[003&< g[ﬁlﬁfeeqtb? %%ésb% ent?sn%%c(l tﬁﬁ‘;g&{gélﬁlg rca? g\a/ tblﬂ)(;lhp s illustrated in
Figurs 6. 7 hedisgr koG 0Bl SUiTeer Sahoweh meelionsd el Gym Now
the report, as well as what |evel of service_is

Yorld€#yriedhq Goitell Stetesy Ehe call endpoiphmay hgtBusignesb dimeary. Lo get the
al so provided. The report further provides detail ed

call fhaduphra Hupgargnit tnkesy becvitched thepufghet Ioorslod ésterchivd aat) ovried by a
such as the nunber of calls conpleted, the nunber of

tthde?aH lid fhe cnbfoint! r@@.ﬁmﬂ% tB4tttBePbAdorCiatdréhan &3, owned,
tot m nut es of use and [ 0033] Anot her net hod

per%tred d etcgﬁetr{vns% acéé&%b&ﬁg%@ @Emblsoﬁé]ﬁﬁﬁfgjthl: kst BINAS Yoo Chty, call

quality may be monitored by the originating carrier as it departs the London interchange
switch. This monitoring technique enables the originating carrier to determine the quality of
signal provided to the third party carrier. Thus, if any of the ASR, CCR, or ALOC (or other
factors known to those of skill in the art) indicate that callers using this route experienced
undesirable call characteristics such as noise or failure to connect, it is possible for the
originating carrier to determine the source of such a problem. Since the signal is measured at
the time it departs the originating telecommunication provider’s network, the provider can
determine the quality on the third party carrier’s link. If the third party’s call quality does not

satisfy the provider’s particular requirements, the carrier may be removed from circulation.
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noi se, jitter, and echo, as well as other problens
whpmen44863 t hose of skill in the art. [0034] TheBGEUS2005/037383
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accessible by the carrier originating the cal? in New

Yor k Ci I Lit, '
v P g B L B 5 TR Rl L Loncon.
0035 S S B0k B n RO s SSBELSS, SDREDS e

signal provided to the third party carrier. Thus, if
fromanoyting. HérevkgRvea®RienalinkloDE camter at prdled fimm eiranlatianviar one
to those of skill in the art) indicate that callers

purpb$d, itgndyhiemalroithge €xpmbirenspd ofi sdeiser abl e cal |
characteristics such as noise or failure to connect,

[0037] Fo cPRSL, Rhcorf atinl Sel QokhShBbdtide #8¥itédhay Rave a number of
determ ne the source of such a problem Since the

diffegeirn? ge?Jﬁlsio% sg@fcgr rﬁ"lg IQ\ICISFOQ. %(tal.tvﬁc@?né}’ béj%@i%fetnﬁatgg Based ontahréumber of

at ng econmuni catl on provider s networ K,

proyi der. can det.erm ne the ality. on the third.party .
factclthy FHoSF TSI FIGY IpgliieBut AF ek 1Hmited tog hoige porillh PGy Rt
~not satisfy the provider's particular requirenents,
minipyen pembgr&f miaytes aelabviivpertenespicat completion. typeabgustamer (e.g.,
is al so possible to renbve a carrier only with respect
busitiess antpprite, redidentidl skebin edrd cor.cafroar, @nengdtbers), iis Wikl as other factors
system of the present invention detects that a

knowfd th64¢ sk BBinth@hrt Shes@iftet Cisinsd idedey) UBHethi fidst 1@l of service
made to Budapest, calls to Budapest may be routed

may&%:{rl{%oégpa QROL0 SheftAhE bﬁﬁnesﬂulés}ﬁaﬁ%@tﬂa{ éﬁ:coﬁﬁ%}ﬁntbg guaranteed

n may still be routed over that partic
o 5 G EBs Y SRR BRI sl ot s
rate may be, for example, 5%. By contrast, an acceptable rate of failure for customers of a
lower level of service may be 20%. Therefore, a link or third party carrier that fails at an
unacceptable rate for a high level of service may still be used for a lower level of service
(e.g., “silver”), according to the business rules.
[0038] Despite the overall utility of the above-identified error measurements, it is possible
that these characteristics may give a false link failure indication. For example, in times of
tragedy or great excitement (such as the World Trade Center attacks of 9/11/2001 or the
Madrid Train Bombing of 2004, hereafter “exception times”), carriers may observe very poor

ASR or CCR. In the ordinary course of business, a high volume of calls through a link with



[0036] Based on the results of nonitoring the Iinks,
it is possible to pull alink or a carrier from
WO oubion363 However, even when a |ink or a carriPBCT/US2005/037383
pul led fromcirculation for one purpose, it nmay renain
in_use faqr_ another type. rvice. [0Q37].  For
tow ARBprr G on bt nictt goRier SERR o8 STigh, P Sovceduringy
have a nunber of different |evels of service. The
excepburetimes ftheskimesiand/onearripes nagyf 1adaewellnbe thilieg cbhusnit 4 important to
nunber of factors. These factors may include, but are
accotiftt fot theiekesption:tinpssi ce per call, price per mnute,
m ni mrum nunber of mnutes, relative inportance of call

[0030P R REHBR forlthe @x&f)tl&&'ﬁﬁl@m%cc{r@m@ to oRBdBfSting aspect of the
enterprise, residential, debit card, or carrier, anong

& i L T
ghest | of t
on A TR ol

guaranteed to the user (e. "gol d"). Thus, at this
presénsg of absenesofAncexcention tivps Fameseqpsipn pteds &ound tp gxistyftds possible
rate maybe, for exanple, 5% By contrast, an
toomﬁdﬂmmmmmchtoqnﬂh‘alﬁrﬂdﬁomeseme.custorrers of a | ower
| evel of service may be 20% Therefore, a link or

[004b]iFale RASWS sBpérvistn ié Bdthérarblemtth@rcan Baaddpisald be thieiresent

for a high |level of service may still be used for a
Mol R\ dcfirsOvhen $ldri& falbely 3GOAEL RGeftnce and
mve%tgé’inF&gs%naglgvg‘Q{ gIrV‘ilsll(fn(e)o()Sgﬂs Deesnpl te t he %ver all util el; yceau{1

. ent|
comsia §f £4Th 404 PRalBIY AL IS eI PR LRy 8‘5%0413’15-59“5
|ink failure indication. For exa nmes of
resukting gioy fabse 4FWeE SURRIIQAHRATE a(vmﬁ%a?@%@l%‘reay hogiyaloC.
Center attacks of 9/1 1/2001 or the Madrid Train
[004iBb igurg 3 dflusk@es a finavchart peovidiag eapmicthodiaf pedntyoducing links that
carriers may observe very poor ASR or CCR In the

wererdiioadly taken batofderites | Ardsding tdihgsenioidimentod liclatilagnosis system
through a Iink withlow ASR and/ or CCR woul d indicate

60 if AbiHEProHavt Bed édi'l%ctﬁ{g @ad Eﬂoﬁh% 110 YRR Eaba sk g 0) Hiformation on the

exception tines, the IThes and/or carriers may not

llnksat%%tu\%ere ret%/?m{s?y !ak&%ut-lc—)l? Qngwetto dgtefn'ﬁﬂg [}{eﬁ'rlfua i}y of service. Such

checks may be performed by any number of methods, including, but not limited to, initiating
outbound calls over the links that were experiencing trouble; checking a web site, e-mail
account or other information service corresponding to the carrier experiencing the problem to
see if the carrier has reported that the link has been fixed; and determining if a system
operator has cleared the error corresponding to the link. Other methods of error resolution
known to those of skill in the art are also encompassed herein.

[0042] If the link re-routing system 85 determines that the information gathered by the link
diagnosis system 60 (and either communicated directly from the link diagnosis system 60 or

stored in the database 80) indicates that the previously removed link is now operating
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account for the exception tinmes. [0039] To account for
the exception tinmes, according to one non-limting

wW@swent486f t he present invention, an override PEHUS005/037383
is provided. To this end, if a trunk line or carrier

failure i s detected, i S possib]e for to
acceptahly.dhere e dakre- é‘i}@ﬁg§yft8mc§é?§rlﬂﬁr CeHae HFE%&X In

absence of an exception time. |If an exception tinme.is
charatferisticstave egais monitoreils T prodshsais thenaeraatadder anycismaiag links that
to pull a link fromservice. [0040] Fal se answer

havegé@ptﬁkérﬁdnﬁrbfls&vﬁeot her problemthat can be addressed
by the present invention. False answer supervision

[0042@ <§r§é SRR }teeﬂre§é‘1|t fReMidd) heRh Btk CHROK ARGE s@ltte, as in

Ion of a ca and frequéently occurs for calls

cel | ul ar cust |
R Ry o T R T @C%% "’;‘Jfﬁ@f
short ALOC, [0041] Fy%p e 3. |IIus rat.es a fl.owc ter methods
respopsibNA 9r Hh lte(C e Vb EXbRCPBEMR: T BGUTHE @F?ﬁ%%m?h%to Wer'e
previously taken out of service. According to_.th
knoventodbbsemiiskillan therritt) dind gerssdssthe fimeahvish; the agféﬁﬁ?@an fygs sent. In
have been collecting (and storing into the database
such @R enibbilidih thedetamihdtgor éfivksent haformenes ipfawiatios foy the
taken out of service to determne their quality of

correﬁ@&%ﬁihggel Psﬁﬁﬂ ¢ k8 tHPkphatifes f Ofaftieh 1@ tinadyerivdn(gr, adhreshold
., 1nc

udi'ng, but not limted to, initiating

time ﬂl lé@dho%ﬁgl %h%é)%{'loh '&Eﬂ bé Eé‘t%n ahﬁﬂ( B‘Fﬁlﬁ( BasREsds66H &Eiaerlence or

account or ot her
i nfornma |on servi ce cor.respo ier

ogreR Bt ORI M@ﬁ?@a@r@oﬂ ??re‘f%% ?asrsrﬂ{eér has

reported that the |ink has been f|xe g(ggg gg
[0044F Figusy 8 ildystiofse pratber neRslimitigezamplko érni“‘é od Gt fink quali

corresponding to the link. Qther nmethods of error
accofd@g@louthé presktdanwention.t ostep 5800; kpdr trunky quakityap ideatified| Kgtep

enconpassed herein. [0042] If the link re-routing _
ssoztté%&tlle{m%%pesﬂ Qfallyie Ssdebeatl. Thibe levEDsfiprio qualigntvetsad:etiyin

e lin

threshold, the link is sent for review. The review occurs in step S804, wherein an analyst or
automated function may choose to allow the link to remain in service. If the link quality is
indicated to be of an unacceptable level, the link may be pulled from routing. This pulling in
step S806 may occur through an auto pull or pull after review function. In step S808 three
strike rules may be applied (discussed infra). Depending on the outcome of step S808, the
Jength may be restored in step S820. Alternatively, if the auto restore function is not
activated in step S810, in step S822 the carrier responsible for the faulty link is notified.
Subsequently, the link is fixed in step S826 and if step S828 determines that the trunk has
indeed been successfully fixed, the trunk is returned to active use and monitoring in step

S824. If the auto restore function is activated in step S810, the link is restored to routing in

step S820 and returned to monitoring in step S824. In step S830, the link is examined to

11



di agnosi s system 60 (and either conmunicated directly
fromthe |ink diagnosis system 60 or stored in the
walaioabasses 80) i ndi cates that the previously rer@/Es2005/037383

l'ink is now operatingacceptably, then the Iink
re-routing system 85 re-introduces. th i nk and (.t .

deterpipg ifaHEPaGIR: pideiden Lk %I&%e?ﬂeﬁ?ﬂmnﬁéf%{a? aﬁ%ﬁ&f%&@%fsm step
is then repeated for any remaining |inks that have

S830pthervatrigt eespousiblofforsthe wngasisfapoo Bk ismogified Entierid $ren ang the
the present invention, when a link is taken out of

procé&e epieas,as aglidaredindligwe®d, the link re-routing system 85
automatically sends a notification to the carrier

[0045]E ﬁpﬂ];a%ﬁﬂe_ﬁt drakilizhg dxpBKerlce; the systin@ niagble pi&igaagieddo be self-

e-mal |, volce nessaging, or other nethods known to
.hose of 1] -1 ak i
sdapfify cortaaiile Dy bn S pRERphRFACIS, 16 hdiodh ik after an

... enbodjment, the determnation of recent rf.or e

initial ﬁ?%?%%ﬁ %ﬂl FgRiteTae sﬂ]%fﬁgﬁ%sgﬁ &?‘ﬁbﬁ’fﬁ rr‘?[%“?rﬁ@”&?%pnﬁ;%ﬁ% gystem
the expiration of a particular tine period. (e.g., a

deterniinesshafl the linlyis therctemeyed gegip within a W@ieﬂéﬁe%fgofg%m%%e system
set on a link-by-link basis based on experience or .

may agioaetiealtysinoesde thérémedhe systemowaitobefowirelintyodyeinl|teertink again.
are to be resolved. [0044] Figure 8 illustrates

For exBRbRe if I\RecteldTinki thg ie #anglyepuoback inet eodcoifter RAhours is always
quality according to the present invention. In step

takerfﬁlge} f SQRIFUe g%éiﬂ%itlﬂﬂ @lﬁioﬁﬁ’s, {ren kifeRkiehi \gﬂ} lle%tﬁ t& Bﬁ]l@l pos® F}?a:(t) flink back

eve poor quality is assessed. the leve

. 00r alit et cer t-ai i '

o B FHF Sl TRV BL 0, AL el ek oo
wherein an anal.yst or automated functi.on na hoose t

servige.| GhisERTPR ARLIE o7 R AR PROKEPTPES 28 fie SyRE) Jefpgmiines that the
quality is indicated to be of an unacceptable |evel,

link tshséilllbieirig tateep cwe opservied again mvicklytalier beims pyt hagk I segvice on a first
step S806 may occur through an auto pull or pull after

attenkptV TaYY itaritbiell@ninic psoaess H8P8e tpplivd omtarlitkeby likesasisny thisd party
appl i ed (discussed infra). Depending on the outcone of

e e e e eetor e function |s not

[0046] Similarly, the system can try to automatically shorten the time that a link is kept out
of service if the corresponding link operates correctly X percent of the time when put back
into service within the initially or currently specified time. For example, if the link is re-
introduced only after 36 hours (e.g., because the link was initially failing at a 24 hour re-
introduction), and that re-introduction in 36 hours is successful 95% of the time after 20
times, then the system may reduce the re-introduction time back down to 24 hours or to the
mid-point between the last failing point and the last succeeding point (i.e., (24+36)/2 =30
hours). The system can likewise be programmed with maximum and minimum re-

introduction times. These examples are intended to be illustrative only, and not limiting of

the present invention.
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activated in step S810, in step S822 the carrier
responsible for the faulty link is notified.

wEasegsent |y, the [ink is fixed in step S826 emUs$005/037383
step S828 determ nes that the trunk has i ndeed been

successfully fixed, the trunk is return?gﬁ%o qg@lve ..
[0047] s Angther nesnimae RFamplei ope ggulive Processol fhif ey feation 1s
function is activated in step S810, the link is )
illustiapat infeghre 6. Fogitre Agllistrates e paSSROWindew thatupaelle veed to determine
nmonitoring in step S824. In step S830, the link is
an urB¥EFtBRA SR o FalluAg Withih b ghenainiepeaid. of flenterlimiting example
thelink is determined to be a repeat offender in step

of Figta 3, arf ﬁ‘ﬁlegi?%‘tlﬂ.ée %ﬁlu&@ﬁtﬂ@ R3hdveisfsef ad thRte WiIRRES Wit X1 days. In the

|nk;|s not | In step S822, and the process repeats
as i ndicated.nFigure e g £ o
exanipls 9119545 ok SurahiE oot PUPRer L 2DEEALHE Bkt €F cangoris
be sel fadapting.. For ex . e, g .system nma .
pulleg g sartie s SH)ORHREs DT UG HeRay gl for use again
initial period and then nonitor the character] stiﬁ
on Oetober3, 2A04 The line resehinstsuesessiitly imesediniil @ptobet b #0HEgvhen
that the link is then renoved again within a specified,
anothRe FhiRee 6dcutd. Nt the hignesofsheesecomd/fadutey itds pasaibleytoi anelyae the link
the tine the systemwaits before re-introducing the

faitull 1l AL iRl SRMRAple] if 1 faretaedodunt onl@dtobes 7, 2004,
initially put back into service after 24 hours is

whicﬁ h%awﬁéjﬁsg\l?eenndag}lﬁ taiftg; the $I-o iEG Rir@ 3R il BarPieh B14% $hodd3@H remove

n Wi arn'to only put that I'ink back into

service affer an additional 12.hours (i _ce.
the IR piprifioR adra oo FPay g aolsiordipu e ey te
addition of tine can be an iterative prgce%% aﬁ t he . 1
failussyaxcermodddaebari8s 200atn e example, Qetghr 1P 1g,after dhe Larrgyver nterna
out of service again quickly after being put back in
windoer fok teo Biflugest iThsis, cat Oetolper 1872008, fheaanter iseremozed figgn service for
process may be applied on a link by link basis, a

24 hbbk hehiP fditiok BRI fRildre S efRctisylytteaediage firftdailure). This link is
exanple. [0046] Simlarly, the systemcan try to

o UG SR oD DS ety kO 1,
2004(.: Q[szru?gC g la¥ge§ V%%rdgv?/,n g}ne%ffai ur}gs %V{lfrﬁavm%gu@éﬂtwi%ﬁ%o days. In this
example, three failures within 30 days is considered an unacceptable failure rate. Thus, on
October 24, 2004, this link may be removed from service until the link has been proven
reliable again by one of the methods described above. The time frames used in this example
are not intended to be limiting, but merely illustrative of a non-limiting method of link
monitoring according to the present invention.

[0048] As anon-limiting example of the tracking features of the present invention, itis
possible to use statistics as the basis for which decisions are made to pull or re-introduce a

link or carrier. The statistics used to make these decisions may be varied by margin of error.

For example, assume a particular customer requires a call completion rate of 75%. If 56 out
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into service within the initially or currently
specified tinme. For exanple, if thelink isr e
w0 niosodiseed only after 36 hours (e.g., becauserP€TiES1005637383
mas initially failing at a 24 hour reintroduction),
that re-introduction in 36 hours_ is successful 95%

of SQ)PauSﬁ@V? begn eemerlptedghe linlemndicatps @ qopwladivaralmohd() e dipmeyer,
the re-introduction tine back dowmn to 24 hours or to

using e marginpol extoristatistieah nethwd] thet litlainhy beypwlisdrfor savaew, ether than
| ast succeeding point (i.e., (24+36)/2 = 30 hours).

pullddorf keiveds. CiRen 5k 61 F80kellPhogtesmesmpletet, irtpomsiticaodchieve a
m ni mum reintroduction tinmes. These exanples are

76% lil‘ﬁ)mgﬁﬁil R, B&idhlib Hﬁhéﬁhhﬂ/ ﬁle%Wcorﬁ‘lﬂgﬂd}Pﬁa’té tefiréd8y OF client. It

e present |nvent|on [0047] Another non-limting

is aq%ﬁ)%gg? %8 %E) 4 il he !1%& too dsaﬁ& Q%%gﬁsregﬁ%SQ%%&gzﬁgﬁder may be forced

illustrates a novi n, ndom1t at _may be used to )
to uge EPHIAES BPTER e e hiaer (cavsy ‘Fgaﬁ‘i‘ eLonnmpfitsy Thus, it
given tine period. In the non-limti exanpl e of

is paspilerte nEninige gostetslatediodinkagervigeby 3 m n@awtu@ ligkgergaval.
three failures within 2 1 days. In the exanpl e of

[0045] g\ #hother aohilinsiting axdmple, assumue thabmpettudeslieds haG04% call
At this time, the carrier is pulled fromservice for a

com?ﬁﬁ!%’fﬁ'quﬁ@fn‘eﬁﬁ ©h lihk BBcarfibi Srolidek a De%aRp1ctioai rhebités possible to
use agaln on Cctober 3, 2004. The line renmains

autoﬁﬂﬁ?ahqlg/sgu# t i SHrelOid fo tuptgﬁgpfgerglge ]8? gélntrég@ qptéxat carrier or link

ure occurs. e tine of e sed

s pras‘@ip%hea%wa S5 B, EieapN e  Fevite e g et o other
occurred on Cbtober 7 2004 which is within seven

facteys osdejgrmipe ifife Hnk gquld ppssiBachigvedhs 8’ apqUAEFmeat - nggne non-
may choose to renove the link for service for a

limiting etainpde, @h afdlybtouaschoose iffilee exaenirdinkfsheild bepuBed from
however, the failure occurs on Cctober 18, 2004. In

circtiBich. exanpl e, Cctober 18 is after the narrower
i nternal wi ndow for two failures. Thus, on Cctober 18,

[oos%g O 3 6@ ichibles i G130 pLBUTL RANAYE & Sl R arefil RBiipfetion

In (S|nce th econd ure 1s effectively

rates tlilat result glsanaauftomgtlc pu I1r|1gljc§f"“at?1e ca-l1:1bllerS orI lmﬁlk If i§ also possible to create a

range of call completion rates suitable for review. If a particular link or carrier appears in the
review list for more than one hour, it is also possible to apply statistics to have the carrier or
link pulled from circulation.

[0051] As noted above, when a carrier or link is pulled from circulation, the carrier or link
may be pulled for only a certain service group. However, certain carriers or links may be the
only route for every level of service. For example, in the United States, there is a single set
of routes in a routing table. If a pull command directs removal of a particular carrier or link
from routing to Washington, D.C. for a particular level of service, every customer in the

United States may be relying on that carrier for every level of service. In this case, pulling
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then returned to service on Cctober 19. A third
failure subsequently occurs on Cctober 24, 2004. Using
wa@200a0¢863 Wi ndow, three failures will have occReT/Es2005/037383

within 30 days. In this exanple, three failures within
30 days is considered an unacceptable failure rate.

that cpmies, frasm use ngpartioar sppuee hasmo $TiEethRecayse there s pplyoge route and
fromservice until the Iink has been proven reliable

that lagaliof séryicemeayobe pipgybaek diogendespiniydoniso e, praveat sichen
frames used in this exanple are not intended to be

occutrbifel {tAgpoddible 1BBIeRbMtel dnl wiskpatdduenffé natideaor-rbpart. t Thigtraffic notice
nmet hod o}f3 l'ink nonitoring according to the present

indic%@g ﬁ‘Eatt ¥ barh QU hi ﬁ?m@va‘i‘ e8mhiahd his"¥ei16XK aeSpdake toBis report,
racki ng 0

eat ures the present invention, it is
.possi.ble to use statistjcs - i
ouiBESAPSa ARRaBR L G bR b i
carrier. The stati.stics.used to nake.these deci.si ons .
remoyyal cogameat Wé‘liefé‘iPt,ﬁ‘aﬁsé’PFFﬂglF topylbihe cegier g5 ﬁﬂ% ?(E,a@%%eﬂmf service.

a particular custoner requires a call conpletion rate
Thuspfhe &6fxicd probiempigcotfrecded. cWihils thineenmde relies iporthe gxparties of
link indicates a conpletion rate of 70% However,
analysts, itds pbsiblatgiutorndte eiis fratigeat i stical nethod, this
link may be pulled for review, rather than pulled from

' r%é*‘ggﬁ 12d By thOfoBRorii dystefan@ the enintedmtdhed removal
ums?fﬁp&?ﬁ%gsi I% to ZchieSe gﬁgg&)gonpletionlrate, mhiéh v

rulesicq%pgii;](?boe]{iqﬁs%a c %rs7rrrigg(§e §& Hmh%{ ﬁl?%ﬁﬁ%gﬁ)?sédecﬂl%foﬁﬂla{?%noﬁﬂ&t a

I'S advant ageous no t he

.early, because the origipating provider he forced
partgia e 2% R ROHRAAY GapF Beatbilors AR Ty SRRy, o FEfmple.
(causing a reduction in profits). Thus, it is possjble
certairptimien prriCheisteensday maly dissericadly havaprewidg bighsy onlowiegiexgls of call
premature link renmoval. [0049] As another non-limting
traffiex e lpeeseasinvertiohmaty acpart tforché histocichlerall theffic infaeation (as well
call conpletion requirenent. If a link or carrier

as foP bék B93s 8f AiRfdrieaTRlogkhiieh) aad ehay iniodify the 86 iduoduétivn or removal
automatically pull that carrier after one hour of bad

nﬂa%?%ﬂ%%g% 'g ggggggﬁ%iei{oah?;tg?r{ie{sogoggrglgsto
[0055]e\f:ji§u\/¥e t4r}se a lsci:}{zelr(na% il‘fuasgr%.ioelg o5 go%jpu?er} s%tjgl%rfor performing at least one
of the functions of Figure 1. A computer 100 implements the method of the present
invention, wherein the computer housing 102 houses a motherboard 104 which contains a
CPU 106, memory 108 (e.g.,, DRAM, ROM, EPROM, EEPROM, SRAM, SDRAM, and
Flash RAM), and cﬁher optional special purpose logic devices (e.g., ASICs) or configurable
logic devices (e.g., GAL and reprogrammable FPGA). The computer 100 also includes
plural input devices, (e.g., a keyboard 122 and mouse 124), and a display card 110 for
controlling monitor 120. In addition, the computer system 100 further includes a floppy disk

drive 114; other removable media devices (e.g., compact disc 119, tape, and removable

magneto-optical media (not shown)); and a hard disk 112, or other fixed, high density media
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factors to determne if the link could possibly
achieve the 40%requirenent. In one nonlimting
wWe@x@aps4863 an anal yst may choose if the carri erP@F/Ub100&037383
shoul d be pulled fromcirculation. [0050] Thus, as
t hese exanples indicate, it is possible to have a
drivessovgaccied wsing ag appspRidtofevicn s (Biga@ S bus, anFainced IDE bus, or
automatic pulling of the carrier or link. It is also
a UltpoBd dbas)t d\lss eatnected toathg earné devdtd busorphethendevice s, the
suitable for review |If a particular link or carrier
comPRAEA0daddiora@y iRMdel sSdonipatt dise Raldran 8 pmeorhpadt dist t
is al so possible to apply statistics to have the
i i ' il ' )54 Ttheh compact
read Rt B e o e comp
. _circulation e carrier or Li - .
aise §}4 e a 1 Sadf bt EfpBlss 1B 2y BBt o o
carriers or. links may be the l.y route for ever :
ROM eviegs which dp ppLesdueaddies Bt dHiop. cHREmEss (Ret by a] dgo provides
there is a single set of routes in a routing table. If
printad fistings of inkstituses.ect s renoval of a particular carrier
or link fromrouting to Washington, D.C. for a
[0053}3 IAsi sediébabdveyidk sodters @rchides at leusioye compatnereadable medium.
hited States may be relying on that carrier for every
Exaﬂ%lﬁl\é%f ImRREMbEED]d Medid b oRPRct dsds! 1i1DFdra@tliskal 12,&oppy disks,
omuse 1n a particular service has no effect,
because there. i t 0
tape BT REoNRy. BE BB R T SRP RS R EROMPDRAY, SRAM,
prevent such an occurrence, .i.t IS POSSi btl e tgbgenerattflal
SDRAM 516 x SOERLER BISATTH o OR G0 ntiop g spaputet ready g i (e
notice indicates that the carrier or |link renpval
presad immentiomh isludes beftivare forcentsellias both the hardpapsppfithe computer 100
routing anal ysts may nonitor the report and may take
and fop @Babliak thetomputed 100do deerattowitlut htimen nsaro $ach saftwara thay include,
into effect, it is possible to pull the carrier or
but ik hOKihREd @), Heliy &ﬁ@r@ﬁe\%ﬂﬁﬂg Stendduidl, uséthppliedtiong Ssuch as

i . ! :
problemis corrected. ile this exanple relies upon

deve{quo?%e%f gog{lsh L'J;c?ge‘ﬁ{erﬁH@é&fﬁﬁlﬁer fehddble ROSiS aRd helsB AUl OMBEn form a

computer program product of the present invention for performing at least one of the -
functions of Figure 1. The computer code devices of the present invention can be any
interpreted or executable code mechanism, including but not limited to scripts, interpreters,
dynamic link libraries, Java classes, and complete executable programs. For example, the
appiication 90 may be a web interface that queries the database 80 and/or controls one of the
switches 50, to 50,.

[0055] The present invention may also use a web application server, which implements a
user interface. A database server including information for comparing actual link
performance with thresholds, as well as network databases that aggregate and process the link

performance data. The present invention may further include an interface between the link
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[0052] The reports generated by the nonitoring system
and the re-introduction or renoval rules applied to
WO 2ovkm44p3l carriers may be further nodified bareduswos/ 037383
i nformati on about a particular tinme of day, a
particul ar day of the week, or a particylar holiday. ..
monpteing kst ad & Bysingsh rulpsdatabsge ersustientpsaid e syglpm in determining
hi storically have provided higher or |ower |evels of
complédrice twithf the predFlermiped business mlest Thawetngrndicedemserfes may be
the historical call traffic information (as well as
conrle®ted 94.B S Wial 3/10€8 atdfa etwéhr(LaaY) drfief sEtablegrchitdti@)to operator
nodi fy the re-introduction or renoval rules, as

consg C @58 Bhable ERLRRIn 61 ﬁ? hfethod S tRe ef@BivieRtidd.| Ustration

a conputer systemfor performng at | east one of
functions of Fioute. . | .
0055 Dbl Hefie P Gbos LRI oftlY plelB SiTRAGSh are
possgga?n;ﬁgﬁé og?usn rg‘%lg& .houilgfsi[ are téehg.rb%oar!dﬁlOOé %Ivﬁ&jn the scope
EPROM EEPROM SRAM SDRAM and Flash RAM, and ot her
of thepppandad clapos,ithd inyentipmsmay bepracieediotheswise than asgpparBgally
or configurable logic devices (e.g., GAL and
describgd hgeiammabl e FPGA). The conputer 100 al so i ncl udes
plural input devices, (e.g., a keyboard 122 and nouse
124), and a display card 110 for controlling nonitor
120. In addition, the conputer system 100 further
includes a floppy disk drive 114; other renovable
nmedi a devices (e.g., conpact disc 119, tape, and
renovabl e magnet o-optical nmedia (not shown)); and a
hard di sk 112, or other fixed, high density
medi adri ves, connected using an appropriate device bus
(e.g., a SCSI bus, an Enhanced |IDE bus, or a Utra DVA
bus). Al so connected to the sanme device bus or another
devi ce bus, the conputer 100 nay additionally include
a conpact disc reader 118, a conpact disc
reader/witer unit (not shown) or a conpact disc
j ukebox (not shown). Although conpact disc 119 is
shown in a CD caddy, the conpact disc 119 can be
inserted directly into CDROM
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drives which do not require caddies. In addition, a
printer (not shown) also provides printed listings of
WO povk/0st86t uses. [ 0054] As stated above, the syRBCEDNS2005/037383
i ncludes at | east one conputer readable nedi um
Exanpl es of conputer readable nmedia are conpact discs
CLAIMMS. hard disks 112, floppy disks, tape,
magnet o- opti cal di sks, PROVs {jEPRC]\/l EEPROM Fl ash
ERROMmetiRidAivt supRAisinSBRERt oge bk, Shomsthod coamiisisae or
on a conbi nati on of conputer readable nedia, the
PriRsE Hringny Rastiods chaatietetic fahid atdeast bue lickgnt r ol | i ng
bot h the hardware of the conputer 100 and for enabling
g g&?tn{\j\%ﬁﬁg b 8suft QP HOmbRtGIRGH a\WrddetemitedBhredsdd;. anduch

re"may I nclude, but 1s not limted to, device

ooy e et S8 BChE R Npol A coRBRHE RIS fuRHE ! the o

nmedia and the software thereon forma conputer program
kaﬁpﬁ%b@%t of the present invention for performng at
| east one of the functions of Figure 1. The conputer
code devices of the present invention can be any
interpreted or executable code nechani sm including
but. T meihail beC1dim 15 ovliepdis theiahteastpmetchamactedstivantlodes tleast one
l'ibraries, Java cl asses, and conpl ete executabl e
| gall &dieplanil raG@(COR), 90 d Aetadreseheune atio
Ofav%gggeﬁ%?leofcﬁgt(%?gf es tdglg) dat abasgz 80) and/ or %Snt rols
Aséwe of the switches 501 to 50n. [0055] The present
( nventi on may al so use a web application server, which
i npl enents a user interface. A database server
including information for conparing actual |ink
performance with threshol ds, as wel| as network .
dad.aBhe msthofl af Clajar bdukther sARPHFIBE sstioduCIng fie at least one link
performance data. The present invention nay further
after iapeédethanduedipetiod bAtimebet ween the |inknonitoring system
and a business rul es database or engine, to aid the
systemin determ ning conpliance with the
predet er mi ned busi ness rules. The web application

S€hVehe HR¥hoR®f Claim 3, further comprising re-introducing the at least one link

after testing the at least one link.

5. The method of Claim 3, wherein the predetermined period of time depends at least

in part on historical re-introduction information.

6. The method of Claim 1, further comprising re-introducing the at least one link

after testing the at least one link.
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connected (e.g., via a local area network (LAN) or
ot her suitable architecture) to operator consol es that
wepabletsexecuti on of the nethod of the presentPCT/US2005/037383

i nvention. [0056] Cbviously, numerous nodifications
and variations of the present invention are possible )
i n71 Thtmethfodtaf € laibn.evhesein hepysdetenmined thipshelfl s based apleast in
understood that within the scope of the appended

part 6h AlstBicaltihfrinatien rélaad teat 1dast Ereanftavemde calhteaffic per timaf day,
as specifically described herein. CLAMS: 1. A nethod

averdd¥ calYREHVP &I AAG oftweeRamt a0f8gd edlKiraflib permlebOEmunications provider.
conprising: nonitoring at |east one characteristic of
the at |least one link; conparing a result of the
nonitoring to a predeterm ned threshol d; and renovi ng

th | egst i from use when t C arin

i dhe welogqteriam . A E IR B e S pir e TRe Fgno g when an

nmet hod of Claim 1, wherein the at |east one
excephien e ésidsetified. ncl udes at | east one of average length

of call (ALOC), call conpletion ratio (CCR), and

average seizure ratio (ASR). 3. The nethod of Caiml1l,

further conprising re-introducing the at |east one

| i ok Taé hethod dICden erwhdrei tiefeheingf conipfiges @moliig the at least one
met hod of Caim 3, further conprising re-introducing

: £ adfikecalthgént €sting the at |east one

hnk#?%&§{§%§$§gmﬁgtﬁog o? 5 5?%\3, wherei n the
predeterm ned period of tinme depends at |east in part
on historical re-introduction information. 6. The

met hod of Clairm 1, further conprijsj ng re-introducing
t hé0.aA systgay fop puperyisipg at least one link, the System comprising:

means for monitoring at least one characteristic of the at least one link;

means for comparing an output of the means for monitoring to a predetermined

threshold; and

a controller configured to remove the at least one link from use when an output of the

means for comparing indicates failure of the at least one link.

11. The system of Claim 10, wherein the at least one characteristic includes at least
one of average length of call (ALOC), call completion ratio (CCR), and average seizure ratio

(ASR).

12. The system of Claim 10, further comprising means for re-introducing the at least

one link after a predetermined period of time.
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after testing the at |east one link.7. The nethod of
Claiml1l, wherein the predetermnned threshold is based
W@eoob@asst3 i n part on historical information rePEr/Es2008037383

at | east one of average call traffic per tinme of day,

average call traffic per day of week, d avera

t r B f’ﬁée Psten @ﬁ@e@wﬁ%;nwléea@méhﬁsprﬁﬁi%%@? P‘E}mdﬂfé%ﬁ%‘g ads at

of Caiml, further conprising overriding the renoving
least whpart almh'fsmicphiedntrodum'oninfmjmﬁiphfi ed. 9. The net hod of
Caim1l, wherein the renoving conprises renoving the
at least one link based at least in part on a call
destination. 10. A systemfor supervising at |east one
l'i r tRgi thdatdbast one
PR R s R S
means for conparing an output of the neans for
nonitoring to a predeterm ned threshold; and a
controller configured to renbve the at |east one |ink
fromuse when an output of the neans for conparing
indicates failure of the at |east one |link. 11. The
sykt.eFhofystimmofelaom 1Qn@rthercontpsisig mesas forgawing the at least one
characteristic includes at | east one of average |ength
link.of call (ALOC), call conpletion ratio (CCR), and

average seizure ratio (ASR). 12. The systemof Caim

10, further conprising neans for re-introducing the at

| east one link after a predet erm ned period of

ti gga'e'g’lz? f,x-gpe?n g’fyélta i%u Qll ’sm Ll rtxjgemtrodum § the at least

ned perlo sat Teast in P

link.

hi st ori cal t roduc n |nforrrat|on 14. The
Onel§§‘s B‘Fa@‘éﬁpmgiﬁemﬁ"? F ét(’}?ﬁjrl sing means for

testing the at | east one I|ink.

17. The system of Claim 10, further comprising means for overriding the means for

removing.

18. The system of Claim 10, wherein the controller is configured to remove the at

least one link based at least in part on a call destination.

19: A system for monitoring at least one link, the system comprising:

a database containing information related to at least one link;

a search engine configured to search the database for information indicating failure of
the at least one link; and

a signal to indicate the failure of the at least one link.
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15. The systemof C aim 10, further conprising neans
for testing the at |east one link. 16. The system of
w@@oi¥4B63 further conprising neans for re-intPOOHUSI0NH037383

the at |east one |ink based on an output of the neans

for testing. 17. The systemof Claim 10, furt )

C oA Tt e (3 O gVeF o g e et ffur includes o

renmovi ng. 18. The system of O aim 10, wherein the .
least 006 bf olcrae lempstic ofal i), call erropletiommtia CCRA.sandgverage seizure

l'ink based at least in part on a call destination. 19.
ratiofASEgt em for nonitoring at |east one Iink, the system

conpfrising: a database containing information rel ated

to at least one link; a search engine configured to

search the database for information indicating failure

of _t at | east_one.Link: and a sign 1 Rdi
¢ a?1 U Bptetre G At aoreRie g Tl b EPAETAR IR teas
G aim19, wherein the information indicating failure
one linrkeis me dengst in fgHyke. one of average length of call
(ALOC), call conpletion ratio (CCR), and average
seizure ratio (ASR). 21. The systemof Caim19,
further conprising a signal to indicate that the at
| east TRNGstelnéf CRiA9) whgenh thasdagdh engie s2@chetbe datsbasmby
of Caim19, wherein the search engine searches the
joinigghﬁklﬁﬁ)‘?mpt?cl)ﬂn%!d\?méc{‘% 4t R8st A BB IPrésBb R Grh e,

ast one t hreshol d i nformati on.
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