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BACKGROUND

Ensuring that a communications network is operating properly is
challenging because network problems can be difficult to uncover.
Over the years, specialized tools have been developed to collect data
from a communications network that may be helpful in identifying and
resolving network problems. Often, however, these tools are created
by different vendors and do not integrate well with each other. As a
result, network operators typically manually correlate small amounts
of the data generated by different tools to identify and resolve network
problems. Since many of the tools generate large volumes of data,
manually processing a substantial portion of the data may be

impossible or highly impractical.

For example, in a wireless-communications network, a network
operator may need to manually correlate call trace data collected by
an Operations Support System (OSS) of a wireless-telephone switch
with call status information collected by a wireless telephone to
identify and resolve dropped call problems. Such manual correlation
is inefficient because it is time consuming and requires a high level of
expertise with a variety of different data collection tools and data

formats.
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i npractical. 25For exanple, in a
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different data collection tools and data formats. WO

2010/ 093369PCT/ U82009/ 034220 Further nore, to
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witte ramrwmcle wpthafol owving asicom Ba deisigyd r e gsn
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obehS BP9 TRIeh AT UC DS el ik BGPRIdIRG to
arneémmém_t he foll ow ng acconpanyi ng draw ngs.
Fig. 1 is a diagramof a comunicati ons net wor k
according to 10 an enbodi nent. g 2 is a block
di agfFdgh éfisa @&%ﬁl'%@ﬁrﬁr%f fmqmmwuaa oglsor@@g@rrl@data
] Fig. 3is a
pg%‘g(é:gg?dl ag ?é%rﬂ%éa&c@ n| ca :égﬂéo%'ent]%trk dat a
processi ng application according to an enbodi nent.
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l.ustrat egog ?hl cal user
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Fig. 4 illustrates a script according to an embodiment.

Fig. 5 illustrates a graphical user interface according to an

embodiment.
Fig. 6 illustrates a report according to an embodiment.
Fig. 7 illustrates a report according to an embodiment.
Fig. 8 illustrates a report according to an embodiment.

DETAILED DESCRIPTION

Embodiments of communications-network data processing
methods, communications-network data processing systems,
computer-readable storage media, communications-network data
presentation methods, and communications-network data presentation

systems are described below in relation to Figs. 1-8.
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Fig. 6 illustrates a report according to an
enbodinment. Fig. 7 illustrates a report according to

wa@polesissad nent. 20Fig. 8 illustrates a report BCT/OSZINOQB4220

to an enbodi nent. DETAI LED DESCRI PTI ON

Enbodj nt.s of c¢o ni cati ons-networ k., data processjn
et NGRS U BAN ht | oA HelEss ROD N RS NEIWOTk 100
a%l&%fréi'ﬁb t&%‘ﬁpéﬁﬁfddiﬁ%ﬁbﬂSGillﬁfsWaqga. ”PFb.a} is provided to
communicati ons-network data 25 presentati on net hods,

ilmsiratemonei passibhe enebadirkedit O ihversembadiove rdggnehsding

i &h e descri bed ?e%%. in rel atri18Htst 8ré:i§gs. 1'8"b\éo ddition
SYEhr BIS6 BATISIDET 63552 PRAISRIPYS B & ’
sbm@ cdnigb ﬁéﬁtg§@m9! Gatiagnse tRIMBIed 09 saeserahbedi®ents.
an enbodinment is illTustrated. Fig. 1 is provided to

illustrate one possible enbodi nent, Oher enbodi nents
i ncl NEMPKelRP MawRsovifde severaheifer B rifvisrs tar e
| / ikl e. i ti . . Fi
TSR RIS oML R oo FORE o
st0Vicesy. ddetwdek 460einzludie$ fseventl basei stedians 102, 104, 106,

1 o bor 13, AR6E) U4 o goS NiliBre o 1 06 dobe e 9. 112,

al ‘P1&trﬁtainFﬁ%ld@@’wiiL@I‘bsslﬁﬁns@:@ﬁ/er?sl%.g.l,lr?adiér\‘?'eé&éncy
104, 108, 110, 11 114

Base stations 102, 106, 2, 10an

treensdaice (s)e anteshass towanscandetanifel gguipmeind and may

f reguency transceiver.s nt ennas, towers nd.contr ol
TR el R4 e mebits FertouhEiidns BBy iGen -
NEOBME oG UHIBa leVsCSvice- 128) BRI ndyCRIBBINECRIrERNSs signals
device 128) and nay receive wreless 'signals fromthe

fiegpithe @iler subsCHber s®yicasBase stations 102, 104,
106, 108, 110, 112, and 114 may be in conmunication

| RS R0 1097 6 L G0 el AURE [ TRIERGL £F may be in
conumonee@tid hnkish .a SwitotiingCaretet eir 6L 4 tele comemlurtiaation

.comuni catiopn between the base stations anpd m )
"Qgéiftti'%éqsl Yiresk b Ka s Wﬁfﬁﬁﬁ F Sdf-SetRTR NS Boks).
%?@hi%?a%%gfl% ?gﬁd‘?ﬁ? Bi¢hithfe LY AMBACLBLERORFen the base

net wor
stations and may additionally interface communication between the

base stations and the public switched telephone network (PSTN) and
communication between the base stations and a packed switched
data network (PSDN). The PSDN may be connected to the Internet or
other data networks. In an embodiment, switching center 116 may
include some or all of the devices of the PSDN including routers,
switches, and other data communication devices that facilitate
communication between the base stations and the Internet or other
data networks. Although depicted as a single building in Fig. 1,
switching center 116 may include several physical buildings.

Mobile communications devices (e.g., mobile communications
device 128) may be wirelessly connected to network 100 and may
communicate with the PSTN, Internet, or other communications

networks via one or more of the base stations.
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conmuni cati on between the base stations and a packed
swi tched data network (PSDN). The PSDN may be

w@eornneeided to the I nternet or other data net woP&KBUS1009/034220
an enbodi ment, switching center 116 nay include sone

I f th ' f the PSDN includir :
S5 ab bk Eal e aRcBlas STufhvcs b BBt QlLSt Raro. 1.
Ffoﬁcé*ér‘h%“@, REFWY §80 ﬁ?\%ybiﬁhtdl\ﬁéé ddEitibazg sﬁi?éhiﬂ@_sc@rﬁ‘lférs,
the Internet or other data networks. Although depicted

msbike siomymel riaatidnsgdeviceisg roaterswisvghs mes cend drasiel 6tations.
may i nclude several physical buildings. Mbile

Govi 4o EBBLPET0APESFRk 3o o diesco M, CRERGES N, o0
sabd chitye rs paMmdiveatieopet ditdrhaafSTékd ltbt @i alglze @nd@rhesview
communi cati ons networks via one or nore of the base

datatrehrisd 1Qothe condessedioaTa 0 wobebgyiyoof network 100.
k- el . .

SR 2R BARiHERIE Bala JRH) ERSCMad hoHZHEAIARR of
nadeiotr k drgd asevaontfiguy eceahdrsr, p nadpid ne meinbal mipeattend-or
devices, rquters, sw tches, .and pase stations,. To .
coRTIE 1A G Elsrk Jakd Mrbi e i prymadhylite Deignt
aPIHIS F blel2@h Swidith LA tERARERLONs1TBY nBRGb & An g4 8& Qtations
and/or review data related to the configuration and/or
thewaichoa cefmmatnioakione0sesZinhi mayald e dranisitianeslyfrom a

inﬁl u%ﬁ dat a Ehgt destcri bes, how devi ces of net rlk 100 ;
PZYBCHHI Y ger S42HRA/ 6r TBASTHAMTST I VSl & st Geeiigble range o
terImItpowenie Gelisabi anrdat@eivY; bACIHEIRIfidRiA¥ cBdkhused in a
tilt, height, 10and/or beam w dth of an antenna; a
wirelessftragpgnssionip bazer ysaditondetastvhidsapaed call; a

oHERTH TG 3huRen Rl OARRL refe RLA BORURRAIAR Spssion: an

idecriit abkeigriedeo af bhkeanstatiorpameit-eeelraitefthéeshold used to
transceiver; an jdentification code used in a wirel ess

detafBine csrpiabl frRMMYBICatP et @ GOREEJoRE Usad fona
ch™ MR X AE Y s Jh Nefgim data rate of a

communi cat1ons session; an identifier assigned to a
base station; a bit-error rate threshold used to
det eBehasviacdappaabby iochmimicedaitoas ;des cChBECevenbe and/or

S5 oA SRR S AT BREA Mo GrofETBY ForBidimle,
behavior data may include data describing a quantity of calls
processed by a base station during a particular time period; a bit-error
rate or block-error rate during a particular communications session; a
number of calls dropped by the network or by a particular base station
during a time period; the number and type of control messages and/or
commands (e.g., handoff commands or power level adjustment
commands) sent by a base station to a mobile communications device
or by a mobile communications device to a base station; various
power levels of a signal transmitted by a mobile communications
device and received by a base station during a communications
session; an amount of data relayed between one of the base stations
of network 100 and switching center 116; etc.
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20 neasurenents that have occurred on the network 100.

For exanpl e, behavi or data nmay include data descri bing
wa2quamssey of calls processed by a base st at i BPOT/US20091034220

a particular time period; a bit-error rate or

Sesst st GUAIRILANG O L BTy bPpte 1By EREORE Y R be
c@“e@té’é”bty éq}eﬁfietgaéﬁdé(/%éson B2 At tith £ 100218 0T 1 06; 108,
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1dmmsam@ Tgl.4 alm&in@lWﬂﬁhmm@mder J¢ 6pmﬁa/r codeel Conflguratlon
ST R SRS Th S5, BBy Bhisrale oy e

c@@@@maﬂa‘t@@lalwﬁéhlrcg?cbm@r haseasd aﬁayrbe %%ﬂe@éy@\/\er
| evel s of a signal transmtted béa nobi |

Bitsifiane cau PRAE S0 1 (65 Bhar 128 Qbawvmnamter 116. In
a%té Qg;aye N9h t?é’é‘é“éﬁ‘éﬁé@ ﬁéyﬁﬁéﬁlo‘g‘de@ﬁ‘c@é@;ﬁ% 2L radio

be ween one o base stations 0

coettirdes] B sanstativn cbinnelkkasl andligst ®miobes configured to
Configuration and/ or behavior data for network 100 g
MRALWIT 8RCLRN HFCROPFi0ERIS Heingiessdy e ROk rANYRted by

ttJrQ?oas]é)% ti®%s 108, 110, 112, and 114 and sw tching
center 536 may col |l ect configuration and/or behavior
data. In sone enbodi nents, this data nay be 5

cons M ollide @@mmmahbnagde;\eneer eld6 modileagomensnmadibns

dgvige T Rhaney, Ao RaRfbb PR n AndBr inAdoh g8 %or

nigt@lovik el OtV iFea Se el @sd e a0 1289l E6lSct 8akErelated to a
station controllers, and test pr obes configured to

pestisuUla Wifeless gocoae nicgtians swsm@n r(€c@iviedaky session or a

el kaf, R riRlitEg By Bei & 128, Tne datdBBlEBLed by

deéevie d 2B2Mayrinclabep feokikadiplegnfonymzatd D re égidiear by device
behavi or data for network 100. For exanple, device 128

128y N Mandgang/perageastolransanitied, p&rd@\)('ﬁél B28,

ata session or a 15
e ahto Fiase ) BBvid foe, 2 1Es 2 08" he Gat a

col l ected by device 128 may include, for exanple,
conw@ndmbikz:daes'tedebycedémcmaﬁals«zmmmmdis:cnﬁtgwratlon and/or

d. b
o atas: Batd 387 eku S Yabr KASuc T 5L TRERE 57 oy B G orive
1681 Lpsloponfrraiiraid en il g6sPPnbabavAINS ad @ofl@ét data

net wor k 100 bile test device 124 may be a drive
reked edshpstheniesing hgoe axiltsowhdlieethe lrivighiasd syates imd

s Thiyudh BEobPahfid BITRRAEY Seliionbl”

Addeionallyi seditbynagvagr kindble téddidevicl1ias atay include one
alternatively, nobjile test device 124 may include one

0PENBFE ABFRIESE URGUESH P anke m@aﬁak%m@éﬁg @fenaiass
sl PR PR eI £ nu s iRt BEpUTREhRearea

skibbicleel bystetdmxkchoazmmuedemmdid\ate 12 hoaly decodédulate
nals. In so cases, the wireless

t W rel ess si ,
AR e P Ui B hians SI0RAN {1 oq 300y one or mere of
base stations 102, 104, 106, 108, 110, 112, and 114.

I n ojheprsaseised, NBeWviRlI&ss s 9aR ﬁd&aléeboﬁgﬁb%‘@r'aﬁwsmltted
transmitted by devices that are not a part of network

byoonard meye kassisdetiedaswi®2, 104, 106, 108, 110, 112, and
1%%10{ %ﬁggpgyegs%rqg%\/n?gﬁezszsomgnals may be signals transmitted

by devices that are not a part of network 100 and may be considered
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interference. In sonme enbodi nents, the one or nore
receivers may be referred to as a scanner or scanni ng

WO 2@10/0933569 Mobi | e test device 124 may, |iPCEHNS2009/034220
enbodi nent, be a "nmanned" device neaning that a

.hetwor k operator m ﬁogtrol deyice 124 as it 5is
INEIHISRCed ’ﬂﬁPé“u%r?yrE‘ RAHBEG St ORFPR BIRIGi RAPIBgTs may

pReteret ke d 89 ds0a cldfifdr drkRaRhingt8E8RLert 0 the networ k

operator. Network 100 includes another nobile test
device 126 that may performsome or all of the i
f unciMonide itegt devine/il@d My, dotamgynibedioast.dee &d“manned

IR F S RE A Tl i AP%aih ey o) d8yice 14 as
is$ tenrsported thhs wylahhthge ggasiphi e s eavisetvib g @@ tiork 100 to

net wor k 100.. Net wor k 100 may al so include a
Cﬁé‘?\%ld@tép%fr'ﬁtt?%ﬁ?é toeihteenetwerty opesatoc 118 may
coll ect the configuration and/or behavi or data

Too. TR QR RIS, GEBTE, MdbiRRfeSY aRER®, TRE it may
peofdrettsosneidraall ddtthedemetimtneditpyofadéndcent2qdndsmay be

CHRS 45 AR Rc STIAANSE, GIF LRI BAT B8 A st Gl d o is minimally
cbatibIRid b?%%e@ﬂb@k%é@%i aB deyieasspdrabdankbagh the

configuration and/or 'behavior data rel'ated to nefwork
gE0Q rApYibarearsryised byonebvodcdAfect ed to net work 100
either by a wwred or wireless |ink since each of these

devi |.S..€] ' - r - i -
w th v G85hab wisBTnpRa hERisT oBOPRYALS T Mg
(N@@) dalg. epbt@C bys trhay dadlke atahleecs mdgu cetvo ¢ eshdray Bethavior
referred to as routinely collected data 25because the

dgde Hurnadedin sudlghiag Griyteat mandéar Paseosiadians hPs.
104, 106, 108, 110, 112, and 114. NOC 118 may collect similar data

generated by other networks as well. In some embodiments, NOC
118 may collect additional configuration and/or behavior data.

Each of these data collection devices that collect configuration
and/or behavior data related to network 100 may be considered to be
connected to network 100 either by a wired or wireless link since each
of these devices is either in one-way or two-way communication with
network 100.

In an embodiment, some of the data collected by the data
collection devices may be referred to as routinely collected data
because the data collection devices may automatically collect this
data according to a schedule and whether or not collection of the data
has been requested. For example, base station 102 and/or switching
center 116 may collect data related to the number and duration of
calls made using base station 102 whether or not a user or application
requests that base station 102 and/or switching center 116 collects
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data according to a schedul e and whet her or not
collection of the data has been requested. For

wexanjphase9 base station 102 and/or switchi ng cePtBUSHEB034220

may collect data related to the nunber and duration of
cal ma usin se station 102 et her, or not .a
WS catar GRPT EAEMINCson e qer e salC et dafhmen i dghide
d%%% SN UGl Hh S eREAT rakdbig@l. | ects WO
/ 093369PCT/ US2009/ 034220 the data. O her exanpl es

routinely collected data may include dropped call
dat aQiher«tatarcoldeeteghby the data colieetiantde versataydoe

BeitPdaB3e o Bal Tl A GG i TR e kB E L FFebBp B8 g an
odder derrequesequesin dmbadiraehedo rested dademeighdaid be
m ght not be normally coll ect ed by the data coll ection

n@émadb'sCQH%E%d preth&dgﬁt%Gpllléﬁ'p@nd@%'\ﬁe@e'én@s@ the data
c%ﬂ@'cgﬁ' t&é‘ fceuERd %Qg)leltﬁplréﬁﬁés@%?t@%ﬁoﬂecﬁgewl Bor

aoe &Y ations ant)'sr sw Ing center
elxalrm\plré4 theCbasy statibastarcdor dwidcle rx@;atanaesrsmsattfemietwork
s, Imade rticul ar

10
13& BRoRalart falldfaeetdln Ssvrrialed iTheo TR PR palS made
)8 9416 cB101 PRHIIGTRABIGR d BE BN NiaH. MIAIBEIILESde data

base station or received by or transmtted by a
rm@yoiirhelutd@l pmim@l messagesneariwahodi oehiansomidtedcty a base

b f i fied
st306h Rls&i 8 F bEa Fofiled R umBbui BeBRSHke 15
ordered data. For exanple, the request may specify

t hat 14 kg erfiesdith siat, oraikestd R aaly Betesidste daforhgmimamount

or for a day. The ordered data nay _be_ stored in a
of itirae SRAGHEELY & reAuRst dapsdet Hjbating. colhegtion of the

ofgBP& '6%11%[ 5 {??e‘%ﬁﬂfﬁl‘éd ﬁer S sttbrﬂa%r:%&:i )Pi’héggleaordered

devi ce co I've

datd |sfutidd lii)@'ctoélsetctele\tocw hadr ando?2@ 426§. n"ﬁbleb:adered data
con i der ed order d data in an e

aied e filgy databage: PHP ngéwﬁé Sdfu%&fﬁmw ?EGO
eorﬁ?l%‘ﬂlrﬂéht %%OHP&ér“éq Pété%é?‘bte %ﬁ?re%‘”g rtﬁ%()%’é@%eaééllectmg

e time or for devices o netmo ecause
thieiarg esed matag e Deivast tesi@@taacbheg@chbarﬂeusﬁ yeofices détdednd
ta that the .data col | ection devices m not have
188 e B CTe P B S detr bl A & bR e hinetiog. amrn.

Accordingly, ordered data may be requested for a

i m e rnEmBbdiohe hi, T e0da@callbtitbhede Vicehesf ﬁétwork 100
devi ces and the ordered data may then be used t

Mighdmdshtiermatipally icollest thet egr ddteall of the time or for
all devices of network 100 because doing so may generate such a

large quantity of ordered data that the data collection devices might
not have sufficient storage capacity to store the ordered data.
Accordingly, ordered data may be requested for a limited amount of
time or on a limited number of devices and the ordered data may then

be used to troubleshoot a particular network problem.

Problems may arise in network 100 that may degrade the quality
of service provided by network 100. For example, misconfiguration of

the base stations or switching center 116 or of a mobile
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Problens may arise in network 100 that may degrade the

gual ity 300of service provided by network 100. For
weanppBe9 m sconfi gurati on of the base stati onBCDIS2009/034220

switching center 116 or of a nobile WD

2010/ 093369PCT/ US2009/ 034220 ormunl cations deyice ma
CRIEEICANBRR %‘ﬁ%?a[PPMrPr@rVe\M rRICE&S %%ﬂ']tﬂ%&¥.%ﬁele S
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he geographic area serviced by network 100 may calse

t@em@mc dreppeelr vioedhimi oatwork d&dsmans cansaclegirdded or

erat.or use.t he SConfl ur,at i nd/.or._behavi or
dBERRE o DR uiRBy e B8R Lo heRlof BodrabE Ry se the
cb@hﬂ?l@ttjrfaﬁoﬂnﬁndﬁﬁ%éﬁaﬁmf‘d@traoébﬂ@’étedVbS/hQ@Sda{f‘a/ 8bHBBtion
progranmm ng, conputer-readabl e nedia, devices, and

d@t"l“@ﬁs é@u@enbhs anRatesplye Surh ﬁéohlﬁ%r W@H@@@$O$Y$Wms
f
oGRS AR P A RS, YEGA- 85 OB B] Soutons

tlmét iy ard/ehﬂelmwcﬁkczqmmmbcamu@eatufweg\r@mﬂ réaba/mg such
processi ng’l met hod i ncl udes recei vi ngéa request to

nﬁéWPé'ﬁrHrQ AOSi 3P ARSEIAERY NdetAIbOSRVated with a

configuration of a comruni cations network or a

behaWchor@fnc\S/'i‘@ d?fé‘% e€R0f AR IRTEWRIDH, ad‘@ohﬂnh‘ﬁ%’é’t%ﬁs-

to the recei'ving of e request, performng the
n@cttvuooh dautaTmr@qeasemgumgth urrn@IUMJwtewmg adequestoio
h of acc ssi.n

oatohR s S aR R aln B e RO RS Bb st D% ebriiitateh of a

cofuntealioh8Hatlidra dhe BeEdk of the cohBuhRERIoHNBetwork
of the request may include a first application

anscist (esrRPNIR tedfecaceiving af é@%cﬁﬁ@uéﬁb,l pekoirBing the action.

THESIFRRI TR, ofHnk VRl Refids £ alBETL Y AdReEE o

stripstinakR@lingahieoreguddt @ncﬁlré@bnﬂngrwm @rppﬂméttdrepwgmdmmg
appl i catiaon be executed by a second conputer. The

'Wﬁeﬂﬁqc%\ﬁ)ﬁﬂu:ﬁﬁrd HEinonheutRALS e that is conpil ed
i ndependent of the second application. The nethod may

furt hefe téGdiv %’F%é&*e'@ﬁjeéég:rgégdh é‘%ohfsctaé%}glnc%t”oﬁ

first menory space an app i catlon
reozemumgdherreaqlmidndrmarmqorscpa@@lncmdi@pienér@m remiueshtemay

irst space., In me_enbodi nents,.. t he
neltle SHIAP LRl Bate.ty AP SRRo Abrlisgtionhs 9% Mieihod may
a‘lé‘@nﬁc‘:lh%ﬁe aretLfAY B’ first applicd¥ié8ridhiav kst @ mputer and
additionally, the receiving of the request may

t@@usﬁﬂqmjeaaed:l@gﬁpmgmysbeuqytectui@ﬁ byi@ sgeendeomputer. The
i SPYERlicaliBh A%y ReilBY ML R LMY ifdeFeNSERt of the

second application. The method may further include executing the
first application in a first memory space and the second application
may be executed in a second memory space independent of the first
memory space. In some embodiments, the data might only accessible
to the second application via the first application.

Alternatively or additionally, the receiving of the request may
include accessing a script that includes the request. The script may

be written in text by a user.
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The communi cati ons network nmay be a wirel ess-
comruni cations network and the data may i ncl ude at

wo eastopne of dropped call data, blocked call PeX/as2009/034220

wirel ess signal strength data, base station

confiLguration dat ant enna configuration data, call
Sot ot AQMENUALAlQRScetark May e Aibie!est e

th@m@?ﬁéé’ﬁohé‘%th}G ér'i‘@ tﬁét@at'éabhéyal?ﬂ:lﬁaé A e O of
a nunmber of different forns. For exXanple, the action

dreppbd calf dadai bioadd call detehouiretdds sigralfatnengiindata,

methodl nted..h heflrst a ation

ok Sl FRERLER BN et A rRbBahfiBhkefap datar sal
sidfud @Qfa rkgall 'ﬂ@ld@bﬁtéoorﬁ%Wdcfff/d&téUbset of the data
havi ng a desired characteristic and/or formatting the

data_for presentation. The formatting of the data may
i ncl Ude ao@pndpwﬁ@vmaet%tﬂat%ﬁn%y ale one or more of a humber

f‘b’uff@?éﬂpfc?r’mé he-gcLiomdre Hé“‘a'c%“ﬁ ﬁ{‘aggpb'é‘guhﬁﬁ razf(eﬁl or

om a devi ce connect ed he conmun I 'ons netwo
m:@ll‘rroej aallrtg‘ arﬁunctrenlcﬁomdtboalt inoml ean & ntext biyohtel ﬁrstof
data with.a seﬁond gortl on of the data, and/o

a.p iseliomg Adkifiodalercalte e lya the agiion may include
& deRAS oMty £8Lbget dfiReddata hADMPG! d08ired

rmy I'ncl ude converting a first portion of the
chasacte ristic andée nbernagtorg alnediamatﬂorapresmttatjem C'Ehe

EPREAE LB BE R RSB LETI 1 bl e

converting a second portion of the data froma third

f or My rassesb A etherattlod meGond| gey iuiAngeticcdat® from a
t he communi cati ons network to the second format. The

dEVIGE CaESEeHHP ey E0GERENtRalP 1haetvosk., perralakingin time
of H6cdab, £lst BB REARIAEeYRES vith HP¥adBNE ASREPLEthe data,

the”s

afnlar/bheequestmgethadcﬁ teoivd cohersted tadhicoosmrronications
exanp t he thod may further include, in response

nleéwpﬁé CPé'@éﬁJ RA®%@-t he request, accessing the data

and the performng of the action may include
per f (Tfh'B B@tubhem%‘yt 'n‘é'l‘uél‘é'd%ﬁnié?ﬁ n@aé 4|rsFB%rf|SHL@tSlthéTEéta

30i ncl ude a key and the net may i ncl
frun Fee it $ c b rinmayt aheocmjads\mth a first deV|ce connected to the
communications network to a second format associated with the first
application and converting a second portion of the data from a third
format associated with a second device connected to the
communications network to the second format. The first device may
have generated the first portion of the data and the second device

may have generated the second portion of the data.

The method may further include additional steps or actions. For
example, the method may further include, in response to the receiving
of the request, accessing the data and the performing of the action
may include performing the action using the data. The request may
include a key and the method may include authenticating the request

using the key prior to performing the action.
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using the key prior to performng the action. WO
2010/ 093369PCT/ US2009/ 034220 The met hod may

wo eoivioedzed ncl ude val i dating that the action i SPCT/US2009/034220
perm ssi bl e before perform' ng the action, validati ng

R T R A
09k E¥ibng bﬂef%@rpéﬂéﬁh.rrgem@raatmn WA @ik hatuSEMino
action has been per or ned and peri odi cal

prrep@md ngtrequsetﬁ@mthgrlzedtﬂmepacfpurahtm 1a|¢cb|@tn before
gelwng an_additig uest t perfgrmthe act i

Sl aR R, VA ATESr BBl HerPohiiE 7€ At that

tRé igutidry h‘dlstHSTeé\ﬁlpféTféhﬁeﬂl la$id/8pplariaticany sepelading the
performthe action and using the 10desired priority to

p@stamingeo itig acdiage i brautt e ehinidoan rad ditional reqyeréto

I schedul ed to be performed by the first
p%?fé?r?@z ?o%&ﬂ%{ According to another aspect of the

i nvention, a comuni cations-network data processing
syst dind nnéthdelsrrmyefmlthermracldelei exei i anesited greordty with
circuitr

| cat t . Th
o ERaDe RS AR Rl Ion SR IoeR T8 feiEhard using the
dre%‘Pt‘é%Gbrlto‘Plt{}’%chét@r?rﬂn@c\kh@ﬂ t'onﬁefﬂé'rﬁﬂtﬁjé‘ta%t@%”ﬁéléh%@ to

by the one or nore devices and, I n response t
oteeeircting st akeady wrsted e o betm@rfacmle@nby The first
prgsg§5|ng circuitry may be referred to as first

€888 "g 20circuitry and the first processing
circuitry may be configured to receive the request via

an ARlcdoram dg@@(yﬁbthé@mﬁdtmfcﬂﬁecm\ldmdmaé ddimmunications-
physical ly stinct fromthe first processing

n@ltW@uktdr%Ia processing sypdeBhinfydesrameorireredevicaser

rf C f t f
cbBIBH a8 Sg SRl Bame SR mefbs iy oysuity.
Tlhmepromgsmgcamaury rctodéigaredioseosive alhequesst to perform

i nterface be confi ured o receive a scrip
olia

akoRpl PEIAY gr%@e@? SRR EHPY B Qi'éetq{emé)é\elﬁsﬁwf:@s and, in
rE860R58G8SRIdMIviHg AH tEYuest, perform the action.

The processing circuitry may be referred to as first processing
circuitry and the first processing circuitry may be configured to receive
the request via an API from second processing circuitry that is
physically distinct from the first processing circuitry.

The system may further include a user interface configured to
provide results of the performing of the action. In an embodiment, the
user interface may include a web server. The user interface may be
configured to receive a script comprising the request and to provide

the script to the processing circuitry.

Referring to Fig. 2, a communications-network data processing
system 200 according to an embodiment is illustrated. Fig. 2 is
provided to illustrate one possible embodiment. Other embodiments
including fewer, more, or alternative components are also possible.

10
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Referring to Fig. 2, a communi cations-network data
processi ng system 200 accordi ng to an enbodi nent is

WO R01w0s9Bad ed. Fig. 2 is 30provided to illustraPEr/oam09/034220

possi bl e enbodi ment. O her enbodi nents incl uding

ewer, nore, or alternatlve opnents are also
S aTe 130 e ERBIRRIRN oo B EonpBAL A1 CBmINgd in some
cifyo8BnEAfdI ned i n sonme enbodi nents. System 200

i ncl udes data collection devices 202, storage

circuitry 204, processing circuitry 206, and user
i nt eSystem8e0 l@cgy@%mamo:qﬁ@ctmﬁﬁvm P2, rdprige

cRERiG) AT R T RS0, are, FRETRRG Rk pge-

SyHieaR00 thes additmrtwr_\,ammndepdswldia@hoby LT @PVicaise210.
nedia in at | east one enbodi nent. For exanpl e,

processing circuitry 206 may be inpl enented as ope or
ror 6 P Pcsgarr&@ygaﬂy%%%m gemRis & truitry Contl 'gured to

PGS 8 ESCENm T8 A068 PSS mecie n o

|& &t ouetémbs»;:iim@dﬂoermaedamrdeclpwouessmg Eweuﬁlm@% may be

mﬁ%mﬁm %%ogn%lr:%zess&ﬁf %;érccl@etsgoé{t O8)ancl txwgg structure

c@WWgQIre@tt'@)eéxé&ﬁt@b%eﬁt@bl@%s‘?Fudtl’brﬁ?@mm@i‘irh@nfcwl éﬁar’hple
processor. These exanples of 15processing circuit

spblgvaceandroi firmetargt inehrugiions, h@md@rrnmargiwate @ﬁ@uatrfxe

BT F e R RIS B e RGP 28R B Braware

|gies FEEGANF RGIAC A ST, Q%emdmﬁéydana/@ gtreed sttuetures
processors. Storage circuitry 204 él_y be enbodied in a

alh@%@(r iBf cC@Infoi galan \’Zﬁtﬂkﬂlﬁrggﬁﬁ@o@l haseheEanilgse?f c,
p?{?l:égé’llnq #r@ﬁ t'?)?%‘ﬁgé ‘forﬂfu:ﬂ} 5ntaerﬁ5“3'tﬂé'?§]pkﬂigurations
Stor age

peciti C exa

a¢erpnss|bye i rhnlardemﬂnmxﬁurmeet rmtodeismm@d:ntwltrg 208 trab énclude
ma, tic co uter dl,%kette such as a flo ¥1 di skette
§sihg

a,510 90 S OCRERAT drl VRINEY £1ABRCAPEAS. REPRR eGIAC LY, 206
WRPRYudd 3PN UPEIG ¥ pFEEESsors.

Storage circuitry 204 may be embodied in a number of different
ways using electronic, magnetic, optical, electromagnetic, or other
techniques for storing information. Some specific examples of
storage circuitry include, but are not limited to, a portable magnetic
computer diskette, such as a floppy diskette, zip disk, hard drive,
random access memory, read only memory, flash memory, cache
memory, and/or other configurations capable of storing programming,
data, or other digital information. In an embodiment, storage circuitry

204 may store programming implemented by processing circuitry 206.

User interface 208 is configured to interact with a user including
conveying data to a user (e.g., displaying data for observation by the
user, audibly communicating data to a user, etc.) as well as receiving

inputs from the user (e.g., tactile input, voice instruction, etc.).
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25 nmenory, and/or other configurations capabl e of
storing progranm ng, data, or other digital

w0 nd1o/098369 on. | n an enbodi nent, storage circuiP€UIDM9/034220

may store programﬂ' ng i npl emented by processing
circ terface 208 is confnfqured

Atc&qul e dn Amb BTN PURVEFe RAIneTHES R
ay(@ 6:. oSlrReAVi PaBa! 815! oRES BoVidiRB IS Haﬁlct visual

) ser, audl y communi ca |ng data’'to auser, etc.
indelrmatton anel ahraudiopsystefm @a wedl aser kegbgardx muséeand/or

[ { L{C. ) .

o508b) st EBiee Ui 85 B9 S5 allimplifngpgr interiape 208 may
idToed aBiéh ddrecusnfigired REProWviel A&talds uaedisdlia¥ 210 for
(e.g., cathode ray tube, LCD, etc.) configured to

dard@adthUss@alde\ﬁf:@r%’a% Anedhan suitgibbe apnanatus fael |
AR BeHRSRRRRG JIRSRAgUISRIp CUAL Ut device. In

ano ace 08 may 5i ncl ude a
web server configured to provide data to user device
210 Uxerddsypicay2 b9 magroelévicmen 2LhicAtignovitberusan irdblface

SHEOR BB cHACHATLLNS WL, & 5Er T, 150 B8 0 i
p?@HE?s'Ql'n@aEireﬂlt tz@eUSﬁﬁ AMERTE St P8 Wer |'n'i‘eﬁ9€§ 208 may

enbodi nent s, be in direct comunication wt
pIOptotecsrﬂgwm@tmrr taiusey d®bcelhl @anshbedr wevice lasw may

L nt.erf 08 ma OVIde |nfornat|on t user_de e

i AP mAerb IS R Rl (el pRag s APEFAT off: o

e&alrlﬁ’ﬁlre (i8-DwelR bRehvaer k @ﬁ@ﬁ@ﬂ@nh\pléﬁferﬁwmiseof uBe® device
browser. Exanple inplementations of user device

22@0'ﬂ%@d@d@rﬁ@hfb@ftserr@ObHﬁbﬁ)h@nﬁﬁoﬁw” phanephdgesan

BB B PRt aldita 2RTb RN ol P blBlustES: BRECGfher

dievi @ srebindigy uire datoup R s e isigfo fevition 18 uder. besusedeviee 210
initiate the execution of a SCI‘IEt or suppl enent al

My IDecHEEEHO indiitoihquexerudiod g §c$¢%¥éﬁ°b§luc§\9|emf’da|
GBI LbARDE HiZO D e LAGhUd D ARG, O More of the

devi ces descri above in relfation to Fig. 1 that
col l ect configuration
Data collection devices 202 may include one or more of the

devices described above in relation to Fig. 1 that collect configuration
and/or behavior data, namely base stations 102, 104, 106, 108, 110,
112, and 114, switching center 116, NOC 118, mobile communications
device 128, mobile test device 124, and mobile test device 126. Data
collection devices 202 could include other devices connected to
network 100 but not illustrated in Fig. 1, for example, probes
monitoring wireless or network interfaces and test and measurement
equipment configured to monitor the base stations or switching center
116.

In an embodiment, data collection devices 202 may store
configuration and/or behavior data in storage circuitry 212 that is part
of data collection devices 202. For example, mobile test device 124
may store configuration and/or behavior data that it acquires from or

12
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and/ or behavi or data, nanely base stations 102, 104,

106, 108, 110, 112, and 114, switching center 116, NOC
wQa2@p/093¢ | e communi cations device 128, nobi | ePCEEE2009/034220

device 124, and nobile test device 126. Data

ol | ecti,on devjce coul ncl.ude ot her device

g’éﬁﬁ&%?éfp%”% %MB@ ELG afdnddi?kﬂrlcafé‘terfa?tc{ 8RR qifcgu'"y
that stPa?txéﬂ'ﬁ{c?mlé"’té’@leéeV% fomring W reless or network

interfaces and test and nmeasurenent equi prment

configured to nonitor the base stations or sw tching
cent Eirocessing chieudiipctitremy bgatracegImusicaioniavitie @ne or

fots, B ah it sy oP2 806 Ray HETE\ LGy idlion
athelvb e e h202or Bata ¢xanpdeta sobetBohasdvidewi @2 b BRyre the
store configuratioon and/ or behavior data that, it

d@éﬁdnr~°é§r$9%rﬁ'Eﬁu'trWQﬁldﬁo@%@@W%EW%ﬁmgz@rCU'try 206
r fi 0cQ r
RS TR FRMES, A 00l i 5 0L P 02 piye e
cﬂmzmguratlon afﬁ’dﬂnelsshaglomda:ual t Fpr20@mple,berdaessing circuitry
nuni cation with

e R a an sy daie relRbianta¢iFas S 28 dharutitching
c@‘ﬁtﬂé‘ﬁ’ﬂ ‘?nget@eélh‘)&b&@rﬂwg‘f@e'h%‘%bPaaﬁj@‘fbpﬁspgg?mﬁﬁ?j base

store the data’in storadge circuitry 204. |In sone

stziies any deessitimpeacquiting 2@k daya donar partididanaymount of
t.t hat data collection devices 202 acquire the

\T4%t i guration and/or behavior data. For exanpl e,
processing circuitry 206 may instruct one of data

col | addortint Yo eatotRe? depabt. ofstd Fidtid®ce o pdiidn)-
to be?mn acqui ri ng behavi or data for a particul ar base

r@@g@p SR G M”hu%eé‘@dlﬂqq M@thsggmmtleé Fregram
nﬁ’?t ﬁUh?rtto g‘?%)c[e!sgﬁ‘l cwcwtr ‘ESOrré%gr\g? %g?é&efo

aspec 1 oNn r-rea rage
preetbrmnmarsaenoodadowlhg @@m)aseocmtegrwrthlas|crm$1tfrgmta|ti0|msof a

to cause roceSSin circuitr to re eive a reguest to
CBEI TP Ao R NI AT 61t aek clsbecserda Ritatiaps network

a@%ﬁﬁh_@r‘érs g‘n%ré & récél@%@rﬂhéq'%'q%tmgbrﬁgh Wie aclctlon

ehavi or of the conmmuniTations net
response to receiving the request, performthe action.
According to another aspect of the invention, an article of

manufacture includes media including programming configured to
cause processing circuitry (e.g., a microprocessor) to perform
processing that executes one or more of the methods described
herein. The programming may be embodied in a computer program
product(s) or article(s) of manufacture, which can contain, store, or
maintain programming, data, and/or digital information for use by or in
connection with an instruction execution system including processing
circuitry. In some cases, the programming may be referred to as

software, hardware, or firmware.

For example, the media may be electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor media. Some more

specific examples of articles of manufacture including media with

13
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According to another aspect of the invention, an
article of 20manufacture includes nedia including

w@r@gngdsnd ng configured to cause processi ng ciPCTIUB2099/034220

(e.g., am croprocessor) to perform processing that
execut es. one

pfﬂgr%)m@m%cx@dgrgb%@rgmtd qqf»%descr @I% her ei

RS (Gl kBt A el 852, Pénaaﬁuﬁeebgg%em@/h (688 only
contain, store, or 25maintain programmng, data

Ma@NOsY , ﬂaghtrzmlenncnn‘)ormhegmnemrorusanWObotheur conﬁgcurabnns
w th,an, nstruction execution syste Lncj. u.

HPabuE & A BEnEC bl ARG o AR ERBL STheh it Pnrmagion.
may be referred to as software, hardware, or firmare.

For éxambembddienaryigoreyshey €iuitrgmR @6 nmagraddoute an
optical, 30el ectromagnetic, infrared, or sem conductor

a@@d‘lcét'o%ﬁ@mﬁﬂ%ngp%%mﬂuéeé%%f%@ istatatineéhak performs
f progranmm ng i ncl ude,

C%ﬁ?“é’?@%%@%r}?ét%ﬁgdgﬁgbg%&%é%lg magneti c conputer

di skette, hard drive, random access nenory, read only

menoBgfeftiaghoneigpry, a ddoblke diegoam, ohad/aapplmmtéon 300

confi tlons a ble of stori r

2GR Ok ey St st Dl Stistalr PR TR Ryt to
il e LS bﬂ@ ;§d>§§|%llé S BOEi Bt e@méree@'bo%(?ﬁiér%tlh@mdmg
conpri sing conputer programinstructions that perforns

fewerminaya: icoralteetatbr compeope desse @so possible. In addition,

s56t¢ sorifahiols 81 Koo RuBlaliia FEbM Clo BB RERH Fores.

is provided to 10illustrate one possi bl e enbodi nent.

O heApptoatiore 809 mzgl bdiawedeeer by proeessing circuitry 206.
alterpative conponents are al so possible. In addition,
d&ﬂﬁioﬁ%‘t*‘soctﬁ desgribgdnagreje %%Pﬁ'ﬂ@d)qrﬁo%ﬁé by
SGPRRSLET$B0, may, ndRBHFA 00 AR B R bdMhea oy
pdesessimedciteuiry 286 . b&omye par &lbrofeapgdycation 300 may be
stored by storage circuitry 204. Application 300 includes task
manager 302, actions collection 304, tasks collection 306, and may

optionally include authorization manager 308.

Actions collection 304 may be a collection of actions that
application 300 is configured to perform. In an embodiment, the
actions may be functions and/or methods defined within application
300. In some embodiments, the actions of action collection 304 may
be referred to as primitives. The functions and/or method may be
stored as one or more libraries and may be stored by storage circuitry
204. The functions and/or methods may perform particular actions.
Some of the actions may involve processing communications-network

data acquired by data collection devices 202.

For example, one action may retrieve data from data collection
devices 202. Another action may filter the retrieved data and yet
another action may format the filtered data. Application 300 may

14
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15 application 300 may alternatively be described as

bei ng perforned by processing circuitry 206. Sone or
w@bd100933appl i cati on 300 nay be stored by stor aP€r/US2009/034220

circuitry 204. Application 300 includes task manager

SRS oRiR £1% 4 ABD OB Mor PDR0R AP IRStiRybR Odotp acEomplish

a294@id A8e okpbtagei on 304 may be a collection of
actions that application 300 is configured to perform

In an enbodi nent, the actions may be functions and/or
net hddsadeeiahsesuia sequanss ehrel@iedoctions somy be defined as

8 For 0T el BipRR iR plRor ot bl P
cloet inecthi calo hevizh detar esliestioneievica®2Da i proarides and

rm% be stored by storage ci rcuitr¥_ 204. The functions

agh ¢BF'C_?fEPHd&I‘iOFf_ﬁ?t'ﬁé‘rtﬁbid?f{%)ﬁpﬂie@ljloé‘rd%'tcle@ngozsé%uéﬁt data
[ [ c [ :

e e, Sotre T RS I °450 s ths dpp,in storage

coaulitegt2®@h otee tesdaf2 .has been receited fexanphty coflection

action etrieve data fromdatg collection .

deiRRs 2DE. 208k RRIIRRIC: B0 Ay IpsI3 BlUtaldY ol difteveat

89k 2 9o Xk 18N RBRLIRAE byhsRllcARsBog.he filtered

data. Application 300 nmay 1 WO

2010/ 093369PCT/ US2009/ 034220 sel ectively execute the

act i Ghying exadudion,cappleation FU may aritietplnrogesgsing of a

BTty 4 3asRel oML sl peaeripRaa0: TAEEHa TP 882 hay

cexargltee Grd@s&ndayannel udavaish s tddkd aestathpidted. In an
5comuni cation with data coll ecti on devi ces 202,

S *é‘_)ﬁj dee ALt el ireauiest nontiatnatask ke pﬁéftCH”_tQﬂ’sl @@p!igation
YR P SEiy F BBy B o1 3T 0 468K | PR RiafiETer
Si0eniat asbav ebeaorityteidatdrniovenvdata toghé dotmotrhe task in

devj ces 202. Tasks collection 306 .includes a.pluralit
SRt fe08Rer 1tk el eamy Pable PrEfom et inothigynanner.”

apicatRtd 880%%h influence the order in which tasks are performed.
Furthermore, application 300 may specify that a particular task be
repeated according to a periodicity or be repeated a particular number
of times. Task manager 302 may use this information to determine
when to repeat a task.

Using actions and/or tasks, application 300 may acquire
communications-network data from data collection devices 202 and
process the communications-network data. Application 300 may then
provide the processed communications-network data to a network
operator (e.g., via user interface 208 and/or user device 210). The
network operator may use the processed communications-network
data to identify problems with network 100 (e.g., dropped calls, high
error rates, over or under utilization of resources, or other problems

such as the problems described above in relation to Fig. 1). The
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During execution, application 300 may initiate

processing of a plurality of tasks fromtasks
waeolibeezson 306. Task nanager 302 may control PEEUSINAS034220

and manner in which the tasks are conpleted. In an

nb t t th t Kk b f
g0k artsatdE T Eie Tesblie oRe iBehBRea,Sulliber oy
el h eyt éﬁEmﬁT@Khmiﬁuﬁ’a@?@m@Y nés®orke guiority
to determ ne ento performthe task in relation to

ot her tasks already being perforned. In this manner,
appl iAqnlicsiicgn80famaynbe lwh oparharohideeturs appkieatiasksat

ofioB B FHER e 8e MB350k BBn 2 Beytarmy

Halnﬁgp@m chpxiarcawhmecn&er @@abteﬁﬂaﬁﬁﬁ@atlbw:?@@ tbtmi’Qﬂﬁ’de
times. Task manager 302 may use this information to
t&fﬂ'é'Pﬁlnr‘i@GlM?éHaQ@Sr%b%%\@naa@%'é%“%|tH§t seasonst aHamona user

td Yffhe ARRY t5atd 0%39‘&) IhYa romcgqa? Jwhen the application is

communi cat | ons- net ect
inidhallyesri2idednad e psecethe apelicatimmniscablieotts peetovon la

0 PR 3 PR S BRI, WS BISCSRAAS
cB%rQe ofidngS®le kRAbRN ééﬁllggﬂoﬁn%gf a%@r’hd—’lﬂ&k ¢£sR19) -

he network oper at or use the pr ocessed
awanﬁmbmswnmgnakevmmnumlaatlonusdeetwow pm»ﬂjlea’eowtmlg more

t wor k (e.g.., dr ed call igh 3 rates,.
QN 3R Partiouw LR s A0RuBRIF o dt ot i pPe88ined
skt @ te8Rs Bifdblag b Qh@ﬂﬂ%\ﬁﬁ%ﬁ#ﬂmm@ﬁdt@@‘é%r'rﬁay perform
relation to Fig. 1). The network operator may then

thessi e Warelastorirentlvd Boweaars if the pextiaglas, ta§>k is not part

of JRBRPUNeeF 830 o7 4B e A A ELRIT i Rn R gficaiton.

tlag lkovv @ disstfcdtio el neotnsavdiois ke perfoamplrie paroulR0Gask.
to perform 5Having an open-architecture enables

appl ication 300 to _provide sjgnificant adyantage
an akﬁntfw@mlbqata% Qfbeyh m'%ﬁf‘o%%nlﬁj&?“t@(?“d ?FP@ ication,

eVew itfﬁﬁézﬁo?r'tfbmﬁp‘(‘@s@ﬁ’é"n'oqﬁfér@rﬁ th\éh Fédé??né‘(ﬂ’%'e'tccﬁtt'a%'ils

Is Initl provided to t user, eapplcatlonls
a@mli@aﬂi@rpaﬂf)dnmyasmhl et adle po @@eformredheqmarai‘culaskassk if the
u:Tsrér cus omlzgsdellp?p ica |dn %lf)rd pc9 perForm the particular task using,
for example, a supplemental application, script, or custom report,

each of which are described in detail below.

For example, known applications that do not have an open
architecture may provide a report containing information associated
with a communications network in response to receiving a request for
the report. A network operator may want to receive the report via
email each morning. With known applications, the network operator
would need to manually request the report each morning.

In contrast, the network operator may customize application
300, which has an open architecture, by, for example, creating a new

task for application 300 using a supplemental application, script, or
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10course of using the known application, that a
particul ar task, if available, would nmake
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redefined.s of tasks enabled b he kno :
Lsipeidian: Eaeh REF gy Ber1owAshaNg: £F Kunalicaliyand
wWitH st Li¥er liepyehtiohfcrdiRe RRYEHSHI @hd tankill theN@p Rt the
150f the predefined set of tasks available fromthe
etk e riadat.i on, the known application will not be
able to performthe particul ar task. Wth

<00 5344 R0 e PO LR T B ey
cohfigheenriedeéifoech adimitbd; askaefiappl s6BbF 01IBOE, MaYKS,

still be able to performthe particular task if the |
apgligeAN@listisni 188 siiphiayae e sif a0 edotoprdl Betthrse actions,
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ion, , Or custom’repor
opregattescantedayroeléhidiatedhyow. network &peratoangibeyser
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i nformati on associated 25 with a comuni cations

net WaiHe hBtWwERR@PpERatSY, MRAREVENIMAY RAMEId ddFofheactions,
report. A network operator may want to receive the

tagipdrandia 2nalyisigdoat ave maignclvded kméha predefined set. For

RRMAR Y B edat g A B B Mt R RS Wil ipgatifes,
féheagat ypphap Wirdlessnye sHshend e oapptiicgtd wing@3period of
whi ch has an open architecture, by, for exanple,

timeathsgadinefanagk thar thg gailcuas s oo edsingriar to being

I3 BRPBos B AR koBer B Ik e el mindohoweuey, that it would
beomuredh eliplfiel tewnbas khetiieadmymablls athgr ahdnwihiehordpped call
user jntervent icgn create.a report and email the rgﬁﬁr@}ﬁent

WY Ct RS ChBBasiNE D tae dadie Ghainatyos se ghpliee
tiﬁ’QH.tﬁBﬁbé’@e %gg?bﬁr%@iigtﬁéh' 16 REOBRIAWR Y bR k) A fRAtime the

Imted, pre I ne of actions, tasks,
call was dropped.

Although the predefined set might not perform this desired
analysis, the network operator may design a custom set and/or
sequence of the existing actions and/or tasks from actions collection
304 and tasks collection 306 that may perform this desired analysis
and request that application 300 perform the custom set of actions
and/or tasks. For example, the operator may design a new task that,
although is not within tasks collection 306, accomplishes a desired
result by executing a desired set and/or sequence of actions from
actions collection 304 and/or tasks from tasks collection 306.

In an embodiment, a supplementary application (e.g., a plugin
application) may be configured to work with application 300 to perform

the custom set of actions and/or tasks (e.g., new tasks as described

17



10

15

20

25

30

and/ or analysis. The set may be designed to include
those actions, tasks, and/or analysis nbst comonly

w0 equumesized by network operators and may be i ni PCHUSINONY34220

a netvvork operator via user interface 208. 10The
t Q. f . .
A RERTEY sadRRYShiap RO Raad dibTiayb Binassing using

d'art‘atcftﬁaﬂﬁ@tﬂ“ﬁdrﬂeéipéﬁéatlgﬁrsdi)(atﬁf@i RehieRes Fﬁfe@?’&fmééd set
may perform an analysis that identifies, for each

indeppedent oélappliaadlapBOfe cal |l occurring during a
period of tinme, the radio channel that the call was

oper dtoruhBoRadth o sEBhfnEnLdrP BREor SRy citiptRiztiqn goo
nivgy pfeding Onbn@ﬁ/vrrvm e rfaysc@.ys, APhey thdwaard becessible to
dropped call were al so. assigned to the radi o channel

”Q%r?uap%ﬁg@%ttaéy aplpatian-eding Hagrtare vy 3llaw be
SO AP, e ot SHaBEIR) aholLbiraed B one

onahoperafodiond friosn dedioresdcalattisns304 lve taskadrém tasks
er at or y cust om set d/ or ;sequence  of
PHgeBersalRy RS idhTages sray Ha alsAmactdpresai’ a
f&ﬁ&ﬂu@ﬁtdeﬂﬂaﬁ@ﬁoﬁﬁﬂath%%jkéaﬁ@f'ae%hé’tnoﬁ%d/'a?tméﬁi’od of
performthis desired analysis and request that

apmbilciadian 3080300 performthe custom set of actions 25
and/ or tasks. For exanple, the operator may design a

e SR aa o A el H LAl e

Fée se X £8 phe tHan i el f s anne bef V Raid | dasilcr WE Adhi@aces.
collection 304 and/or tasks fromtasks coll ection 306.

In an enbodi ment, a suppl errent ary a I |cat|yczgi‘a&
pl ugi mesgaﬁﬁweaﬁatmsmw QRE; @ @Heﬁob avﬁQ'??Ct'On

d%'?/ﬁ’éiéﬁ@t‘o'azgﬁeégonépbeeduﬁé@”%k*&%e%‘ég&%“?osg{e %U%?éhw%ﬁ‘ﬁary

applicatiosserech! Va2 applicadipz03abovie) ottrer waydbethe

conf i d to perform addjt{ional cessi ng usi.ng,.dat
SGBPAP BT (R APRJISATIGA: MBANGH0! BsBOR 8 FaTamyat PariABc I rectly
wmﬁ%lféw%ﬂedﬁorﬁ@@k/i@é’é bop. 39%te£@1 %H@Péllodooléw@nt%ry

suppl ementary application, application

application may request (e.g., via an API call) that application 300
perform a particular action or task that retrieves the communications-
network data from data collection devices 202 and that application

300 provide the retrieved data to the supplementary application.

Using the interfaces of application 300, the supplementary
application may take advantage of the existing capabilities of
application 300 (i.e., actions collection 304 and tasks collection 306)
to perform processing and/or analysis that is outside of the predefined
set of processing for which application 300 is configured. This
flexibility allows network operators to develop supplementary
applications to automate processing and/or analysis of data collected
by data collection devices 202, thereby simplifying the identification

and resolution of problems within network 100.
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5may define one or nore interfaces (e.g., APIs) that
are accessible to the supplenentary application. The

wo ni1e/dBees may all ow t he suppl ementary appl i cCBCT/OR2009034220

request that application 300 performone or nore
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Vi sual Basi c

a0 EaTR SupRiSmishiah 2RRTSHa: o RERarSeaocRaiauing the
5 udat,aaselic 266 h BA b alg Yer RS R QRe negtb malsifg, i 6zhmple,

accessible to the suppl enent ary aﬁ plication except via

ORGP R fioAf 3'@@ aqtiprs ﬁélamco ﬁ@tlgﬂﬁ’rﬂ‘bﬁé‘m@r@ne or
t onmuni cat i on

nﬁprecf%é\cfi\ng attgggglcf) §%6fces 202. I nstead,

the supplenmentary appli catl on may request (e.g., via

an AMlhecattipnt teafuegipbi lnmhermﬁﬂﬂeﬁ%mtrafrprapmmanon and
| ar act.ion or that retriey

e G rBRlicSNefand THay dakenmany dltaserddeorms. For
e%@Yh SRS tRBZadiéh tc'&ﬁ‘fldﬁﬁ@ldcfé‘ta' %’ﬁcﬁ@i@)rpé@w&?nttr&?ﬁmg one or

retrieved data to the suppl e tary application
miengf diada il erdtmoed evfceap goicknt beglm@@netrlaang configuration

aini#?@'{ %"g{;@iéé’ g%}?z?' | te'g?t%zrgrgg\%pﬁgjpﬁg‘r’] %uc‘?f@ ddlfid include
applicamio c9bbeaettiietimP4adadrédstre Y gk @md§£b5}:oﬂ@c%lon

perform processi ng and/or analysis that is outsid
dleraC?ﬁf efet andaedetnion theodatzitadheosupwlicame apdlyi 2pplieation.

Agger '(\)/r gnf Ir%@ﬁPOéllgUFSéFe%I Idgn%r)&o$£| tY\@ﬁ lEOUId

reguesaie.qur oteasi AR | vudl)ahaangplRiaict 30at mrmvétl md esltrieved
30by data collection devices 202, thereby sinplifyin
daja fPﬂ@rﬁ?ﬁ?f‘E%W%Nséﬁa & Q%T'Gﬂi%rfoémadr o%h@r?sCtW'ﬂ §onTd be

B K§ut?9-of a database accessible to application 300.

For example, tasks collection 306 may include a task that
formats the retrieved data, overlays the retrieved data on a map, and
presents the map with the overlaid data to a user via user interface
208. Of course, tasks collection 306 may include tasks that present

the data in other formats such as in a spreadsheet, chart, picture, or

graph.

The supplementary application may take advantage of such
presentation tasks of tasks collection 306 by requesting that
application 300 execute such presentation tasks rather than the

supplementary application formatting and presenting the data itself.

In another example, the supplementary application may request
that application 300 filter data retrieved from data collection devices

202 to identify a subset of the data having a desired characteristic
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Application 300 may receive a request to perform an
action involving data collected by data collection

waelemboese®202 fromthe suppl enentary applicati oPCTUS2009/034220
for exanpl e one or nore APl calls made by the
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bacitdtean sewtedi mekgdRaariceatkit@n 300 control ling one
or nore of data collection devices 202 to begin

generating configuration and/or behavior data rel ated
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I Ces urning the da
celipptiemedé aice sapPPLi clami ernam@al, tkeratppleinyeorary application

A T R R L
sitdRhgldEnte? 11 S WY Qé&én&cﬁalph%%%n&ﬂé PHHA\dcB 124 and

parti cuI ar format. The action could be an SQ. query of
the o atcabealede dbeeiistid adat and e dayat data 30aimEor Dexagnsioemay

.t ask I Li 6 j.ncl d t t hat ,2

i gRNE Sopt S af ) Ba e RS e iR et 0Btk trpm
felahat Q'&t@é‘ﬁpsmﬁw}nﬁ@ a1iks 1t1@tc57%pst@!r¢dhrtdhﬁ> r@r\/@crdeagd a
data to a user via user interface 208. O course,

deiaRasediecest ifoRmaas dediy sichby arplicaken 304 apdee@nyerting the

ShiBEPL A 1 Bel BOER ToBHSR 41 BRI ERTPRS e
seéppdachfoionammy take advant age of such presentation

tasks of tasks collection 306 by requesting that

appl Lcation 300 execute such presentation tasks rather
¢ han THeeSUDB[RBREM B oPRUGANIOR: MaY ke avas! hal

| r
Efp‘ﬁ%‘%]@lb'nngob gﬁ?@thé%@elate data inl 8 8B BS'that for a

application may request
p&@tlbataralpmle ammomolmm by awitiahia g e¢ntaavetlé fatdimedpadicular
tlme |s %II y%%\”smee by side with data collected by device 124 at the
particular time. Doing so may be useful to the network operator since
the data collected by switching center 116 may include measurements
made by one of the base stations of a first signal transmitted by
device 124 and the data collected by device 124 may include
measurements made by device 124 of a second signal transmitted by
the base station. The first and second signals may both be
associated with a same phone call and a network operator may find it
useful to compare the substantially simultaneous measurements of
the first signal and the second signal in determining why the phone

call dropped.

This method of correlating data discussed immediately above
might not be part of the predefined set of processing and/or analysis
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202 to identify a subset of the data having a desired
characteristic WD 2010/ 093369PCT/ US2009/ 034220 (e.g.,

we 21b®9Bsopped by base station 114, calls condect/@s2009034220

device 124 having a bit-error rate exceeding a
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that application 300 retrieve first call trace data
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native to switching center 116 to a standard fornat

-g., a database record fornmat) defined by
application 300 and converting the 15 second call

tracqydahanle QﬂbélérﬁéH@éw‘éé{;ﬁﬁ@ah@n%‘é‘k@% d#dquest g

standard for mat ppl enentary appl | cation
aipgyi clathionn Beuesy. t\HatampPi catl), ohheSQOppHe;“pbayattyhapphcation

eSOl 51 Rfed b5 helio b A ubit o BRHBARY. Task
nPafagEHBaR PhbRRichsiod SODaYaY rBicdeydXhsi dissived I'b[r)oi:t?fti@’ and

coll ected by device 124 at the particular tine. ng
My ﬁﬁ%e@@|©§6ﬁmeql@&thé rl@é@ﬂ@ﬂktoo@tf\ﬁit@@tl@nﬁc@&% and/or

ehELEsF L AESRao fgt B B oEnge Mottt B apficgtin soo

blaiskest oaitheadie siradsmid tigd dyndgvsckeddie ane rebaedata be
col l ected by device 124 may include 25 neasurenents
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the base station. The first and second signals nmay

ok woREEAE 00 b DR RABA SR, B89 o hat
regbeshbei pé tfprsiat maneetdemn nnaeurEaehtrnaofagteln@OZ msay, in
r%ﬁaaalsears]ghte ule?ﬁgnr%qsule té}o cgcg]cudran%ertWarhgoncg tll-jor
example, task manager 302 may schedule application 300 to perform
the request (e.g., one or more tasks or actions) daily, weekly,
monthly, or a particular number of times. In this manner, application
300 may repeat execution of the request more than once without
receiving an additional request from the supplementary application.
This method may be useful to a network operator who, for example,

may want to have a particular analysis performed every morning.

Additionally or alternatively, the supplementary application may
ask that a request be performed in response to an event occurring in
network 100. For example, the supplementary application may ask
that data be acquired at switching center 116 if one of the base
stations of network 100 becomes disabled. Task manager 302 may
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30cal | dropped. This method of correlating data

di scussed i nmmedi ately above m ght not be part of the
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appl i cation 300. However, as was illustrated above
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the desired priority, or may schedule the request to
menagec 30dkaows waeni thd task has beedwampleted.
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adliespions & pFitdEiih Sothmdepeerirm audsenticatbe dharor
once. For exanple, task nana%er 302 may schedul e
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apnéhbuzeﬂdoemm nequeé sis. of applicatidint 800al llnyaorembodiment,
al ternativel th | e t . t k ..
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a@CSHFr dMGoind or aII API calls made to application 300.

In an embodiment, authorization manager 308 may establish
different authorization levels so that authorization manager 308 allows
that supplemental application to call one set of APIs if the
supplemental application is associated with a first authorization level
and to call a different set of APIs if the supplemental application is
associated with a second authorization level. In this manner,
authorization manager 308 may prevent the supplemental application
from calling some APIs. For example, authorization manager 308
may ignore API calls that delete data that are received from a
supplemental application having one authorization level, but may
allow such API calls from a supplemental application having a
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30networ k 100. For exanple, the supplenentary
application may ask that data be acquired at sw tching
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may be compiled code’in the form of a first set of one or more
executables and the supplemental application may be compiled code
in the form of a second set of one or more executables different from

the first set.

As an alternative to using a supplemental application, a network
operator may prepare a script containing a set of actions and/or tasks
belonging to actions collection 304 and/or tasks collection 306 to
perform processing and/or analysis that is outside of the predefined
set of actions, tasks, and/or analysis (discussed above) that

application 300 is configured to perform. In an embodiment, the script
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n some enbodi nents, applic 0O may execute in a
sdibfrrh|ertlaetscrrqmtoirwappacatlbha310® h&asuml ienerfage 208. In another
In ot her words,. application, 300 and

| t
RO EREREA st a5 R ) 6 208 LT o1 BBt SeHRbin Storage
CHUHE R o 1Tyt 801 i SOk ARR! 208} 1&g 300

t not be directly accessible to the su nment al
t@mqe@@tiMfi&gcé’Me scapamaplinclidde anthesiocallef tae features

di |
Aot BROVETN, te18BRs ichtns Sup Pl Rl AR BRYS R, For
e&@fh@bl@”ﬁﬁb?ﬂéc rﬁﬂpr‘ﬁe@abb ﬁfb.lﬂqyﬂ@ﬁt)ﬁ oifieir hrtid mésieend ﬂhsk

of appllcatlon 300." In other 20 words, at conpilation,
fbag@éﬁloé’ner@@eﬁ@HGgri@te ROIORL apeer auéh@upfah@ﬁerna@lager 308

PR RSl EE o R o AR, SOHEP oo

wie sob el Exe cdvigh o attd apbticatippl 80@rdadcuting the script.
application may be conpiled code in the formof a

second set of o e or nor e exe&ut ables different from

25t h Efplrgpgstgt 4, an RXafAPH feFiRAAGacgo[dinggtuan
cFHDOH BABAL & |Iﬂl§qlrél%§‘)t.' W 2 884 @ﬁsrlﬁhgfraﬁ@ﬁnoer possible

prepare a script containing a set of actions an
enmasggdiment. Other embodiments including fewer, more, or

alternative components are also possible.

Note that the example script includes a plurality of requests
arranged sequentially. In an embodiment, application 300 may
include a script editor that provides a user with help text and may
automatically identify syntax errors in the script. The script may be
written using Visual Basic .NET syntax, in an embodiment.

In an embodiment, application 300, the supplemental
application, and/or a script may automatically monitor for the
presence of ordered data (described above) without user intervention
and upon detecting the ordered data, may process the ordered data

without user intervention.
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bel onging to actions collection 304 and/or tasks
collection 306 to perform processing and/or anal ysis
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te slséte viaeo R4 dsi eingcshins poirtad 904a andteithreiskls the
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enbodi nent . plication 300 may access the

%@lerﬁ daia pavrlee l’ﬁrpﬁéj%ﬁ:tt@ @il igadi vt 308s(& Jeoly dirleading
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Seri pt o ap ezl aser

sap@ﬂélmrerﬂaba@pnwtlonanmedetw hicopeesehicd ®fabpt@idured data
the script .in storage, 10circuitry 204 and |nstruct

?GQ -g Py WODIIERT @np th%@ri@ggitlgm;pr, toldepf sdprage circuitry
20553 By T 16 o4l o vl bt

escr ove In relati toth
usupg;loement aih 0 e plf itbatprocesong exerptionst dessdbepthemsin

é’?g”é% CaftoRTrSsutt AHE hlNoc Tie Ab o e LR,
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the script or user who submtted the script prior
repoap(cﬂuqtaascnﬂ@@@ tbeercamrmg delserdad perein) that includes the

FEcERS el rmhitat o BTN eke"Ble Pnc i BTl B0%s,

nlelt‘lrv@ﬁikro’:}ie?ra@@ﬁ possi bl e enbodi nent. O her enbodi nents
i ncl udi ng fevver nor e, or 20al ternative conponents are

al so OSSI that the exanple script
i ncl gy %'SbIQH%JI'CFQtyO%ﬁOr%a@Qé%t%? safgpdamental application

nF&AEEhIEH fr tHd pRBsERRAD MBFieredPRALL Jeritabld biPthe base

stations of network 100 or switching center 116 and upon detecting
the ordered data, may process the ordered data without user

intervention.

In an embodiment, the ordered data may be transferred to
storage circuitry 204 and application 300 and/or the supplemental
application may detect the presence of the ordered data in storage
circuitry 204. In another embodiment, application 300 and/or the
supplemental application may detect the presence of the ordered data

in the data collection device of network 100 that generated the data.

The methods of detecting and processing ordered data
described above may advantageously enable application 300 and/or
the supplemental application to process ordered data immediately
after the data collection device(s) generating the ordered data have

finished generating the ordered data and provide reports associated
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user int er nt Q Far
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%‘JQ:QTS -g?ea ﬁ%@ wrWé(? kfﬁﬁgr{ 3 OucgﬁkegP%Pat%?‘d nddé \ga{lgﬂ:gag/e.é, at

on-conmpletion o e ordere
nﬂ)gl@[\)lded to application 300 (e.g., by uploading the
ordered data to storage circuitry 204. Application 300

and/ qr th Ierretal a Ilca may . det ect t he
e AedoTing BB A BeaR AT qiang i § Gamfupications-

nl%"l‘\vv*o'rﬁ EzEY ﬂ)r%os‘gdtﬁﬂ off mfe%gérl n%fu&é@rréeénﬁ ng‘i HidrmYathdn

and upon detecting the ordered data, y process
mcﬂueacﬂlaugaammgeo@fedata ehasaoferiiagpa @@éemurgcations network

d d h ' 9., b
e AeSTER RGeS RRtaen o Rg s d 8o e D o Shgpuroe to
odhgirPthd H%té@fér@%‘?@h@ingﬁmé lcoh meihicENo B NS tAlRka and
report (such as one of e reports descri bed here|n)

pragaentingl hh@edatawéicli@r%m&séfé@ dasdeed @raaeatatien kaymat.
make the report available to a network operator.

St m hgyd ¥ou?@é)|n‘1érf£tﬂeoﬁ é”é\ﬂc@%ﬁﬁeéﬁ% ?djﬁ)ﬂ?# %{)Bﬁﬂéﬁ]enécations

applicatron na presence o
n@&W@rlgen‘Em@toexﬂn oy rtlbatlbasme;wmnkomyolbemamllestoo or

swi tching.center 11 an(ﬁi Eggﬁdetect; q%é qﬁ%e or der ed
CQAM RUNEIPPS W ArKARY d gafn@%indiude dalg gathered from
o'nrét §F Y5oid 8@vddé!s eanﬁe%%ia Bthe \R/n%lé’ééi%ro‘%ﬁ*nﬂﬁﬁéaﬂé)ﬁs

be transferred to storage circuitry 204 an

napywboirkatTloe c3@ oamild e dielvéc s ppd e eciuale aptﬂas:tammerof a
ence of the ordered. dafa.in stora

det
wiedeSE Rit phafal bRk ERE Y, S el A vl deficd, 2%Base
sBPoANEt @n bPerations support system.

The receiving of the information may include receiving the
information from a user via selections the user makes with a graphical

user interface.

The information may indicate a range of time over which the
data was collected by a device connected to the communications
network. The information may be referred to as first information and
the method may further include receiving second information
indicating a desired procedure for processing the data prior to

presenting the data.
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suppl enental application may detect the presence of

the ordered data in the data collection device of
woeimo9ised 00 t hat generated the data. The net hpdBUS$009/034220

detecting and processing ordered data descri bed above

t | bl licat]j. 300 / .
the SsoPESRRrUr o paY: Baludh PraspnliBesisipedaregnaldaat is
uisBRY A QIR erhé Rredah@ingbt 86 iIddadR¥yGRCRIde presenting

generating the ordered data have finished generating
at m@popdewbitithe datd Mo biedw pepdaid associated WO
2010/ 093369PCT/ US2009/ 034220 with the ordered data.

o T S Rl BOIRRaions

netdwilr e Rhabredamithtiahni oystehatintluei ey deeesk dadre dévices
avai | abl e and manual ly initiate processing of the |
canaectad data CIW”W'P%HPP@W@Wréfn%lV'@rprPﬁ:@SS'ng circuitry.

ﬁ@p%@@@g\@! cirPRihF i EBHfigUPéé.tﬁ%c@ﬁYér?ﬁFBWﬁ?iiSHt
andfor "ineffticient, especially it conpletion o
deaickribinhg atataf chheaciedeirg tdatcomounisations heiveorhand a

SRS BE IR  AsE b L it A AR o o
oFRNBH MG HEVRee s BRI IR UA AT CPREIAtOm BRI AtIudes a

i ncludes receitving information 1 ndicati'ng a source of
uget antdrhaae teanifigurg data present thé dedarstamdikn@aid the desired

desi rgaoh.cgrzsent :'Elnti on format of the data, accessing the
P{Bur e N 0BtBRN the data characteri zi ng the

communi cati ons network, and presenting the data

accomtignghdrndhin desth ebmiRgRM 30i00pré st dafbEbRected
source may be a device connected to the comuni cations

fieap iRt caihectiomAniieasizfhd cast aisk R NelW & @perator in

o ) ) : e d _

R0 B Bl ST, AR E3bPUERYon 300 may
off@rrecised d ounhiee mof gt@sdardneporicathess reeoms knighiheot

d?gpﬁa?/rthréoégtg?ﬁ/iacr%sanma r tihnactI igdt?se tuI ltga%ﬁte r?gt%vc?;k gperator.
Accordingly, application 300 may be configured to allow a user to
develop a custom report tailored to his needs. In an embodiment,
application 300 includes a graphical user interface configured to allow
a user to design a custom report.

Referring to Fig. 5, an example of a graphical user interface
(GUI) 500 configured to allow a user to create a custom report
containing configuration and/or performance data related to wireless-
communications network 100 according to an embodiment is
illustrated. Fig. 5 is provided to illustrate one possible embodiment.
Other embodiments including fewer, more, or alternative components
are also possible. In addition, some components of Fig. 5 may be

combined in some embodiments.

A user may use GUI 500 to provide information to application

300 regarding a desired presentation format of data collected by one
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20 wirel ess tel ephone, a frequency scanner, a drive
test device, a base station, or an operations support
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The manner in which application 300 presents data
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t - a in, 154 tifying. ANy

O HLRPPIRBG"UY sfan RSP I SN B G Rsratested the
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' e t p

(IRl R Bt b0 L EUARCELLR LN TabR Fofti BTabAPRiAp,

HTML file, picture file, and the like. GUI 500 may also allow the user

to select a layout for the output format. Selecting the layout may

include, for example, selecting sizes, colors, arrangements, fonts, file

types, and the like that are applied to the output format.

Upon receiving the data source, parameter, procedure, output
format, and/or layout information from a user via GUI 500, application
300 may access data collection devices 202, retrieve the desired data
and apply the desired parameters and procedures to the data. This
results in processed data which application 300 then presents
according to the selected output format and layout.

Referring to Fig. 6, an example report 600 according to an
embodiment is illustrated. Fig. 6 is provided to illustrate one possible
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20appl i cation 300 includes a graphical user interface

configured to allow a user to design a customreport.
woRed1e/0933y to Fig. 5, an exanpl e of a graphi caPCTIE82009/034220

interface (GJ) 500 configured to allow a user to
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adlot aser @dvdee i NfEIOR].| 9ia owappbi®asepn 300
regarding a desired presentation format of data

col |l ected by one WO 2010/ 093369PCT/ US2009/ 034220 or
mor eiﬁp%ét&me¢'ééﬁiso% Cg"@ﬁ 682 Blystafingregeyssppugr level

kQC j i-e \ i
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stiatians dliz el (4, $06, dO8, dr1 Grot €2 pbr datdaocohdpdia veceive power
devi ces 202) and 5 paranetgers to _he a i ed t he
IR 555, GO e P BT PT s et 1 L+ $E 2Bhe Mmart 600
PSS FEAURE S 8 thBfe BORONfusIfatiddistAfiStifat alreasRNirad sinfit
the report has one or nore characteristics. For

pexedpleyela qigignateirangmidisdt byyonaar molrg afdvase iséations

1535/ B 11081680 0 {6l SrackRoBaRR v Mg ifree.
10GQJI 500 may al so allow the user to sel ect procedures

to bRefpptingdot Big.e, datexanple aspbitl T@0iawgording to an
e%ﬁg&ressi on, correlatiaon, averaging, and the like. In

freanhishtlustirtesho Figy 7 45 1IRIBVIGR igdHusb ad@iang passible
! . I t
legthfen&éﬁt.g%tg‘eggﬁ@B"o'dﬁ’rtne‘i‘ﬁé%bhﬁo‘in@ﬁ%‘gféerﬁerﬁ?gf, or

to t or to select a
atigphataei compodescris ed alsovppsdbléo be applied to the

data. Once application 300 has subjected the data to

th I t he  dat b :

s proetd b Btay B s s e S5 ok SRarall iglh 1 dnstruct
appllieatiorn300t PREepLet ML MmAly bEgreisesregadader iTHERade 208
a table, chart, graph, map, HTM. file, picture file,

agedot nseridaviced1Goe-gmyialaswed bawsae . uBeport 700 is a
spreadsheet containing grade of service (GOS) data and base station

usage data. Report 700 includes configuration data retrieved from
network 100, such as the available radio count in column C, as well as
behavior data retrieved from network 100 such as the traffic channel
blocking percentage in column F. Report 700 includes data calculated
by application 300 based on data retrieved from data collection
devices 202, such as the estimated busy hour traffic in Erlangs in

column G.

Referring to Fig. 8, an example report 800 according to an
embodiment is illustrated. Fig. 8 is provided to illustrate one possible
embodiment. Other embodiments including fewer, more, or
alternative components are also possible.
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rairie's':\rétaitfnom eEIOken00 (ai® daltaxqilzstidn eevices 202) since it
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"i raas aétmblélﬁ Aok Peamswidiephthe soyeniy b%f eaCh base
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T e o 00 2Bt Mo Trated Vil shaginga hahoqlls 1. 2,
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devi ces 124 , 128. Report 600 10al so includes a

shallirg mayulndmtea&hua’aqheisat¢@li$ da@vleaa gradet of seavisaikelow a

R S hy8he3 HEYE 4 FERRANC & o035 1% STR Fefed cans
atewiecghigdhollor ehekZBfoRaheibhing to Fig. 7, an
exanpl e report 700 according to an enbodi nent is

illustrated. Fig. 7 is provided to illustrate one

possilba embodiment, the user may convey the data source,
parameter, procedure, output format, and/or layout information
described above in relation to GUI 500 to application 300 via a user
interface other than a GUIl. For example, the user may convey the

information via voice commands.

Although the discussion above primarily involves a wireless-
communications network, the methods, systems, and programming
described above may be used with other non-wireless

communications networks as well.
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spreadsheet containing grade of service (GOS) data and
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configuration data retrieved fromnetwork 100, such as

the available radio count in colum C, as well as

behavi or data retrieved fromnetwdrk 100 such as the

trafflic cHaRABIMBNEA MRS PEtveiKfria preetsiingrmethod
c§8rgr9rri§in O includes data calcul ated 25by application

based on data retrieved fromdata collection

devi ceseiR2g ssuveduest theeeRirmmamnedchiasyinkoWingradta c

in Erlangs.in colum G.Referring to Fig, 8, an
asRaRAIE S Wil 2 GRoDIGHIASAT R % SORM RIS GRshpEfwork or a

i G eor ay r :
O B e S B e L e fing of the
réquesi covrTeises cala or imthvef azoepesiegta takbsaripb comprising
tI%Ssi ble, 29, WD 2010/ 093369PCI/ US2009/ 034220 . AP

pEAHesbGNhye BRI arbafplicglion RIograiiniyd dpfersage (API)

chfl ¢avdpristhganel ieeffd AN ag@0. Report 800 may be

presented via user interface 208 and/or user device

210 (rRrgspoura tg thshreceinitg pf tRep@auesdopiesfarming the
a%eﬁ%g]raphi cal representation of the |ocation of base

stations relative to 5one another. In an enbodi nent

(not illustrated), report 800 could be overlaid on a

street map to show the position of streets relative to

t he Rase Jthat hmibodRepolainBOOVhEfeist r at es

confirgurati on i nff)&]rqreati on retrieved frolm qetwork 100

(vi atGGrECeH NER BIf RIVERLCOFMILT 'St dRRIIAYAR es
rééémvﬁgﬁhé%m%m Ass o dapplicaiitns figeach base
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illustr havior information retrieved from
Sﬁ&?@rﬂséggaﬁggause it illustrates, via shading, that
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other cells do not. The shadi ng may i ndi cate that

MeBOsY e Radewh eGetth @B esend apphieprb@ands executed in a
second memory space independent of the first memory space.

3. The method of claim 2 wherein the data is only accessible
to the second application via the first application.

4. The method of claim 2 wherein the action is a function call
or method call of a function or method implemented by the first
application.

31



15t hreshol d, or a usage above a threshold, or a
guantity of dropped calls above a threshold, or other

WO ni10/093369 on. In an enbodi nent, the usePCTES2009/034220
convey the data source paraneter procedure, out put
format, a /or out on descri bed above jn
el abron 558" oo iR PoubPeninsts ecion caspriss

cot@rfiages wreﬁbom@ﬁ Gt tfdl dafPt oM AL & (drkifatiassosited
conve he informati on via voi ce conmands.

with Iao iigh dedgcdi srusstied kbhive qmmrmrmcgtlonedne/ta\sordx to a

| th d t
EraRe B AR i ThEs AP AL ST
seeBnd pEHESS o2 TheodamEiront laoﬂﬁrcﬂlfrbif/m&k%ls%%)c‘f‘@ﬂeld withOa

2010/ 093369PCT/ US2009/ 034220 CLAIMS The i nventi on

S@Fanﬁie@eV@e connected to\ thgrRMIMERICHSNShAbYRrHEe dhe
BLAREOR aTSh B TGS ling acne KAEE A bortion,of

reques orman action | Vi ng a ass |a ed

the tdata @odafthguseda ma defvice taimgigaiéeitedndtenoeond portion
?ehaV|or of the communi cati ons network, wherein the
éE@N%@%@ of the request conprises one or both of
accessing a text script conprising the request and

recei ving an application programm ng interface (API)

cal | gconpriny ﬁgathla@ 6PENERT 2 father comprisih§SRRRIE Nl
the receiving of the request, performng the action.

desirsephieripavieh vehigihnihe finstr application showdr eediovimine

Bl o B R aBsLEG Rl tablY o BT aPeh 54BN the
afc|t|b$1t reiapleCtat bTHe IcQoRs h§ efr gl scorpiuled torsieprittemied by
of the second application; and further
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menory space and wherein the second application is
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firsy memhe §RAKBd of claim 1 wherein the action comprises
filtering the data to identify a subset of the data having a desired
characteristic.

8. The method of claim 1 wherein the action comprises
acquiring the data from a device connected to the communications

network.

9. The method of claim 1 wherein the action comprises
correlating in time or location a first portion of the data with a second

portion of the data.

10. The method of claim 1 wherein the action comprises
requesting that a device connected to the communications network

collect the data.
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3. The method of claim2 wherein the data is only
accessible to the second application via the first

W@ ppbiogase on. 4. The method of claim 2 MBUSI0N9/034220
the action is a function call or mathod call of a

functi.on ne nented b first

app! f1dat 1 die o6 8] 6E8ERa AL RIRoGS BeRypYNications
netwbiR i &Y WPF&I@Esféc?rh'?ﬁ@nl‘éﬁﬁbﬁsnnéhﬁoﬂ@hhgnth@ﬂﬁfé Ses
converting a first portion of the data froma first

Cﬁmpnaseaﬁtdeaat etenpt Hrappedstaltdaitaebbmkestcall datat he
a se d for SOCI a

Wi eTRes S8he? B liiAadid hAsE §T0R0 Ty BIBEEHAIE “antenna

cb@ﬁ*gwan@h dam, d?élﬂsfét@@ @ata)igdll fr@d@ﬁaﬁés@ﬁhﬁh@@)ff data.
with a second device connected to the communications

network to the second format, the first device having

generated_t he fi |on of the data and t he second
devi dé- ha\ﬁ\?g heroba! iRk 1S wbEHRINEIa remusst tfdudes a key

€q f I t ;
208 e comuais b TRt Mnd e Feqde g eperior
td |rresrforapp19 that iaetioshoul d performthe action and using
the desired priority to determ ne when to performthe
action relative to other actions already scheduled to

be p If or | i t

mot had-or T i0faf ERfinf R fompisingaeliodiify that a
ufsielr tveh b Ngrovide dlah e rbquséenglémh@rﬁz@ms&t peffdrie tlatasction
having a desired characteristic. 8. The net hod

beforg per{orminer Bitackenact i on conprises acquiring the
data from a device connected to the comruni cati ons

net wor K. 9. The nethod of claim1 wherein the
acti qn_COMPELARAURMAES R IHdiwdikiddTe 9fodeahh ¥y dtem
first portion of ut he data wth a seco’ﬁd portlgg@of t he
cdmmrlsmg 10. The nethod of claim1l wherein the

The DAL BRLTGHE ShhRdelfhath FREVGRACANSHS Fedor

akly The nethod of claim 1 wherein the comuni cations
network is a wrel ess-connuni cati ons network and the
datapé@ﬁpﬁ‘&%ctiﬁulté)a@lonéi%”@ﬂ @ opped cal |l dat a,

bl ocked ¢ t S | . st

otation coRrel RirebheRaia ogliBnR af dsiR, Inifh o 228

g@emteaat@@ltiy Heabue drahaorec:dblnddsao@hdaém they ré@aigirid of the
dat a. 12. The method of claim 1 wherein the

'e@HAEL COMPIIBARONE REPOIAPT &P PRI NGcRBLKEBRYPT cOmprising
tﬁé‘tgg%'s‘f%l Qeéé‘u%ﬁi%‘heéprEth t;ﬁl%e&%gnﬂh&r tdHface e (API)

pertorm ng act t hod cl al
chllf eomipersicgrthei qupestakindat i ng that a user vvho
provi ded t he reauest IS authorized to g?rfor

action bef'bf8SBENFERI IRFGIHEIGRERT sRAUE peer&m ﬁ‘le action;

a@@muni cati ons-network data processing system
conprising: one or nore devices connected to a
conmanigat irdesface sonkguaed to provide results of the performing

of the action.

15. The system of claim 14 wherein the processing circuitry
comprises first processing circuitry and the first processing circuitry is
configured to receive the request via an APl from second processing
circuitry that is physically distinct from the first processing circuitry.
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processing circuitry configured to:

receive a request to performan action involving data
w@enengided by the one or nore devices, wherei NnPCTES2009/034220

recei ving of the request conprises one or both of

accessing ,a _text script conprisjng the request and

F eceil P ng AaROTEBHNICAT o PBgollntiHg brRsaalion Rgthod

cO&Mhbri§EPr i sing the request; and in response to

receiving the request, performthe action; and a

user receinadefaondiigaorisdicating avsderaesfiidadaatharasterizing

performng.of the. actiaon. . 5. The,system of

AR PRI HeE‘P{8”bP6‘cde§sci"%5dr%ﬁ% PJSFFN%%HSP( 1gd of the

diaitast processing circuitry and the first processing

circuitry is configured to receive the request via an

APl PBCERSSETDhae s essiongbtaindiie: ¢gta gaarasterizing the

oBRYRLHALE N0 AL HHd R Ly the first processing

CIrcuitry. 16. "A communi cati ons- networ k dat a

pr esengaé htingnitichddta arporginggto the degiesdipresgntation

information indicating a source of data characteri zing

f B 8hmuni cati ons network and a desired presentation

format of the data; accessing the source to

obtain the data characterizing the comruni cations

net wark; gmE methodPbEERIE 18 WHE it the2 g ge 18 d Bevice
17. The net hod

the desired presentation fornat.
conngicie ehtoathghee eimunicatims oetworls. devi ce connect ed

to the communi cati ons network. 18. The net hod

of claim 16 wherein the receiving conprises receiving

t he ijf or matd r [ cid h .
e Bt THS Bt pRTRPCliIB 18, DpBR et Pact iy Seipprices
reetividg dhedhdomationhfeos a wder vid sehadtions toeusesasakes
first infaormation and the nethod further conprises

Wit & Q'Far@”@gﬁb'ﬁﬁri'm%f%?i on indicating a desired

procedure for processing the data prior to presenting

t he dat a. 20. The nethod of claim 16 wherein

the presemdehapoRr 6 BRiRT $88RheREi nUEH d ohidr il theH comprises
that is user configurable.

first information and the method further comprises receiving second

information indicating a desired procedure for processing the data
prior to presenting the data.

20. The method of claim 16 wherein the presenting comprises

presenting using a format that is user configurable.
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