O LFI ELD APPLI CATI ON FRAMEWORK CROSS- REFERENCE TO RELATED APPLI CATI ON
100011 Thi YVAPPPIOES1 on clains priority to the filing datRETAES20R53Rat ent
Application Serial No. 61/091, 207, entithed "System and Met hod for
Performng Glfield erations,” filed on August 22, 2008 and to U. S.

pat ent Appl i cat | orOMLFIEID ABPIECATION FRANEWORIC ! | cat i on
Framewor k" filed on August 4, 2009, both of which are hereby incorporated
herein by reference in their entirety. BACKGROUND [0002] Operations, such as

surveying, drilligorOKg- REIE?% pl anni ng
and field anal ysi s are ?ﬁ)ﬂlﬂ%a y pgﬁ?or ned ﬁ@ocat@%@ﬁher val uabl e

downhol e f Sur s are ofte erfornmed using acquisition
met hodol ogdoﬁb?fsuch ﬁ@gs@péwgog& ’E’ér@’l%itys‘i?r @@yg}@gtdﬁt@@ﬁéﬂx’& ePa’mps of

under ground for r a € aI yze 0, det erm ne

t he presence of terrna-éggapﬁsogembg’gm’ aguaé{l ;gt}i :mdgg\%%tp ﬁ\ ral s,

or to deterni n@e@f@iﬁﬁg}@ﬂﬁemooﬁa’fah@ﬁw imed %eAﬁFr?étaZE 008t defeB 1 4, Ll € T or
storing fluids. [0003]During drilling and production dperations, data is
typically col | datent Apphaath§BHalaN@/ d2/585340 entided FCilfeld pepplidagioa. Such
data may |ncI u %, for i(ns nce forma on reglmtdl ng subterranean

f ormati ons, TBHEMO X an a¢ é’cnor waHst ahd 280%tbth @kt whichogoa 1iressbyal | v,

sinmulators are beh Vi r of discrete portions of
the wel | bore oplgr8 gghﬁgdh%eﬁg§f%%pe§%m ”i?f‘ Hle the oilfield operation,
nost sinulators are capable of only evaluating a specific segnent of the
.overall production system such tiqon of the reservoir. Sinulations
of portions of the wellsite opergﬁék&{a}m reservoir simulation, flow
t hrough the well bore or surface processing, are usually considered and used
i ndi vi dual[0§02] Operations, such as surveying, drilling, wireline testing,
completions, production, planning and field analysis, are typically
performed to locate and gather valuable downhole fluids. Surveys are
often performed using acquisition methodologies, such as seismic
scanners or surveyors to generate maps of underground formations,
These formations are often analyzed to determine the presence of

subterranean assets, such as valuable fluids or minerals, or to determine

whether the formations include characteristics suitable for storing fluids.

[06003] During drilling and production operations, data is typically
collected for analysis and/or monitoring of the operations. Such data may
include, for instance, information regarding subterranean formations,

cquipment, and historical and/or other data.

[0004] Typically, simulators are designed to model specific behavior of
discrete portions of the wellbore operation. Due to the complexity of the
oilfield operation, most simulators are capable of only evaluating a
specific segment of the overall production system, such as simulation of
the reservoir. Simulations of portions of the wellsite operation, such as
reservoir simulation, flow through the wellbore or surface processing, are

usually considered and used individually.



2 [ 0005] A change in any segnent of the production system however, often
has cascatiOny1¢$X18tt s on t he upstream and downstream se@uaniso®iosiize
production system For exanple, restrizctions in the surface network can

d ivity ,of the. ir. S te sinulati typically fail
o cons dU0Ble dat A HHBEBaNE SSPGEHSF e OTHeSy Sl HORTSVeE o 6 der
th di farpni iI1field
operation of anls fELiy pbitSh (i bRe Rl dpliiebih WERAR P ' ©
i ncl udes col | eptacgtion Isiystehtd ot axangle epdtaytiond i fhierssitfapb Watwork B4 udi ng a

first oilfield technology functionality into an oilfield hosting

appl i cation. THsusspredudtivityhadrthe neserdds Pepdratersimylagionsitypficellyl fhed ysi s on
the collected oilf.iel ata in the oilfiel.d hostin |icati.gn using the
first oilfiel dC?@%ﬂ?{&ﬂeg% o QPR ‘i‘b%%lﬂ’t“ﬂ?’émfsia Adg %ﬁf%‘?‘?l?ﬁl&a‘ $ferate an
oilfield outpu Ay ing an oilfield operation based on the oilfield
out put. [0007] a%%?“%g%g%%% and advantages of oilfield application
frameworks will be apparent fromthe foll owi ng description and the appended

cl ai ms. BRI EF DESCRI PTI ON OF DRAW, ] So that the above descri bed
features of oilfield application SWI\LI%%

[0006] A method for performing an oilfield operation of an oilfield having
a subterranean formation. The method includes collecting oilfield data
and deploying a first plug-in including a first oilfield technology
functionality into an oilfield hosting application. The method further
includes performing an oilfield analysis on the collected oilfield data in
the oilfield hosting application using the first oilfield technology
functionality of the first plug-in to generate an oilfield output and

adjusting an oilfield operation based on the oilfield output.

[0007] Other aspects and advantages of oilfield application frameworks
will be apparent from the following description and the appended

claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] So that the above described features of oilfield application
frameworks can be understood in detail, a more particular description of
oilfield application frameworks, briefly summarized above, may be had
by reference to the embodiments thereof that are illustrated in the
appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments and are therefore not to be
considered limiting of its scope, for oilfield application frameworks may

admit to other equally effective embodiments.



framewor ks can be understood in detail, a nore particular description of
oi |l fieldwpaoie®isdn franmeworks, briefly summari zed aboR€T/Usenoobssskad by
reference to the enbodi nents thereof $hat are illustrated in the appended

dr awi ngs. S to ot ed, ,however, .th he .appended draw n i]]Justrate
only typi (EMOde]nb_odi Prg(ﬁﬁstlgﬁh‘la ?“ﬁ%@r%@ﬁgea’o?c}{eﬁ%ﬁ'& E5Ws Pgear“eglslﬁFH ting of
cf fect i ve embodiiairareeripish TRl SRR st oRs el o OipRL ™ 1Y
1.1-1. 4 depi ct odfigldppdrhfias beinh pembinged b heodilfisldoi | fiel d having
subt erranean formations containing reservoirs therein, the various oilfield
operation 1ng pe r - 0] £ : 2 i tic
view, par ??‘gﬂ]y in Igfrdé.sig‘?sg%g?}?égﬁﬁg]?wgw,yaﬁ%lg{)gxlﬂg\% %Cténpﬁ%?ﬁp gmgf dat a
acqui si tion toahgingasplurliigdfalatay acquidiion asals posisioatd agvirieupldchiienyl for
collecting data fromthe subterranean formations. [O0011]FIG 3 depicts a
producti on sysalomgftbe of@eidioricaleaing duta figne thsi Jubtestancap spramatoms,
[0012] FIGS. 4.1 and 4.2 depict oilfield applications for perform ng one or
[0011] FIG. 3 depicts a production system for performing one or more

oilfield operations.

[0012}] FIGS. 4.1 and 4.2 depict oilfield applications for performing one or

more oilfield operations.

[6013] FIG. 5 depicts a method for generating one or more oilfield
applications.

[0014] FIG. 6 depicts a system for performing one or more oilfield
operations.

[0015] FIGS. 7 and 8 depict methods for performing one or more oilfield
operations.

[0016] FIG. 9 depicts an example computer system into which

implementations of various techniques described herein may be

implemented in accordance with one or more embodiments.

DETAILED DESCRIPTION

[0017] Specific embodiments will now be described in detail with
reference to the accompanying figures. Like elements in the various

figures are denoted by like reference numerals for consistency.

0018} In the following detailed description, numerous specific details are
set forth in order to provide a more thorough understanding. In other
instances, well-known features have not been described in detail to avoid

obscuring embodiments of oilfield application frameworks.



nore oilfield operations. [0013]FIG 5 depicts a nethod for generating one
or nore oMmoOfioed/eR1&ppl i cations. [0014)FI G 6 depicts a syerasedonsseyf or m ng
one or nore oilfield operations. 100181FIGS. 7 and 8 depict nethods for

Comput or Y8t SIGH: L] ffcoRE s apIBHS Presar Aot SeReRRE ST aoEcr | bed-
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detail with 104 therein and depicting various field operations being performed on the
field 100. FIG. 1.1 depicts a survey operation being performed by a
survey tool, such as seismic truck 106.1, to measure properties of the
subterranean formation. The survey operation is a seismic survey
operation for producing sound vibrations. In FIG. 1.1, one such sound
vibration, a sound vibration 112 generated by a source 110, reflects off
horizons 114 in the earth formation 116. A set of sound vibrations, such
as the sound vibration 112 is received by sensors, such as geophone-
receivers 118, situated on the earth's surface. The data received 120 is
provided as input data to a computer 122.1 of a seismic truck 106.1, and
responsive to the input data, computer 122.1 generates seismic data
output 124. This seismic data output may be stored, transmitted or further

processed as desired, for example, by data reduction.

[0020] FIG. 1.2 depicts a drilling operation being performed by drilling
tools 106.2 suspended by a rig 128 and advanced into subterranean
formations 102 to form a wellbore 136. Mud pit 130 is used to draw
drilling mud into the drilling tools via a flow line 132 for circulating
drilling mud down through the drilling tools, then up the wellbore 136
and back to the surface. The drilling mud is usually filtered and returned
to the mud pit. A circulating system may be used for storing, controlling,
or filtering the flowing drilling muds. The drilling tools are advanced into
the subterranean formations 102 to reach the reservoir 104. Each well
may target one or more reservoirs. The drilling tools are adapted for
measuring downhole properties using logging while drilling tools. The
logging while drilling tools may also be adapted for taking core sample
133 as shown, or removed so that a core sample may be taken using

another tool.



reference to the acconpanying figures. Like elements in the various figures
are denotwo 2oy/2i&a reference nunerals for consistency. pL@Qk3ddosiine
foll owi ng detail ed description, nunereus specific details are set forth in
order to provide a nore thorough understanding. In other instances,
vel | - knowt082ddt ur es AhawdaceounibddA idesed ith edmmundeataiwith theadallihgtmdsr i ng
enbodi ments of oi]field application fr works. 4 [O019]FIGS 1.1-1.4

dor g5 et et th

depi ct sinplifFBUOT $1Es OREEIOPS, a8 sther ovurfages pr|deWd®Iavi ng a

subt erranean f t.ai-ni r o] herei n d_depicting
various field g%@%%?@%%m%éfaﬁg %iel?flggrrgsd Cgﬁ l%edf; Fé]?'gn%%tﬁ'lgl (‘f}ﬁ]l.tge depicts
a survey oper aiflind&iolg 1 SEAP EMehdiMs 2o IHE MENidPRols, HadodRcsi®b it truck
106. 1, to neasure gropertl es of the subterranean formation. The survey
operation is athsegainc ThersuefpcopeitdBidamolieots datogensratgd doring the driflingns. | n
FIG 1.1, one such sound,vibration, a sound vibration 112 generated by a
source 110, rePPiatignoend hprqdyises defg ?Wpﬂﬁégr‘%wcﬁom%t ibgn stored ar set  of

d vibrati _vibrat i ' i ved: by.. ,
Soch as geophodaruRlild, Eohlinalhifligls gl ' adddordt ACERIE IOMHREN 0! 5
recei ved 120 i ghiitQHé @R 880 (£1pY thPfirfackdndt SUTRUHAY al ZtndieQbcaticiRi SM €

truck 106.1, and responsive to the input data, conputer 122,1 generates

seismc d ut put i Lsm a t puk.. r

Cranam t¢ P20 1 ir o neroogs LEh Sugfug Bt iy b BMGRE EuT Y fird 100
reduction. [00ZD¢&ildet d&tazre%ﬁgtbsva@idﬁ_”s ifild BPcraBh@bi Qébc%bﬂ%ré‘ﬁbﬁﬂzfmd by
drilling tools 106.2 suspended by a rig 128 and advanced i nto subtérranean
formati ons 102Asshbempsenseel(SpsrpositBhedihdnpidr e losaticsdntthe driflimgdri [ 1 ng
mud into the drilling tools via a flowline 132 for circulating drilling
mud down t hr outft?ls AR/EF af thetig tlgste measare diillingeparaietsss.such@sameightck t o

it A circul abl gy eBopRl uleRiG. rirbbihief nORoRIS, st © ™
filtering the fdeW el khd/bf St RradORrdbi e RO GRIRIG CsBlEneef 1Nt o

t he subterranean formations 102 tJd reach the reser r 104. may

target one or mayelsebepusitioged khenglor inbrapchohsinahe cidaltiag sisentreasur i ng
downhol e properties using logging while drilling tools. The [ogging while

drilling may o) d i r wn, or
removed i bt & cops LavinEoPRAS AN Ay AANAETE AR Sold SonRlY
2010/ 021871PCT(BB2A0(2b0sB3®1H), generally referenced, near the drill bit (e.g., within

several drill collar lengths from the drill bit). The bottom hole assembly

g =

includes capabilities for measuring, processing, and storing information,
as well as communicating with the surface unit 134. The bottom hole
assembly further includes drill collars for performing various other

measurement functions.

[0024] The bottom hole assembly is provided with a communication
subassembly that communicates with the surface unit 134. The
communication subassembly is adapted to send signals to and receive -
signals from the surface using a communications channel such as mud
pulse telemetry, electro-magnetic telemetry, or wired drill pipe
communications. The communication subassembly may include, for
example, a transmitter that generates a signal, such as an acoustic or

electromagnetic signal, which is representative of the measured -drilling



5 [0021] A surface unit 134 is used to communicate with the drilling tools
and/ or ofhebd@ooper ations, as well as with other surfaceCwusS@onsizsd7e
sensors. The surface unit 134 is capable of communicating with the drilling
tools to send commands to the drilling tools, and to receive data
therefrom Thepsumiaers. dbhmtill Idapprédiset dydanaofjelnlriattbe athuthahg viahietsdri | 1 i ng
operation and produces data output 135 which may he stored, or transmtted.
Conput er faci | Pt €LY bSESRS tMan e AMRIgypdySush A ivrd a‘{%‘ajtp‘ﬁ’ﬁe field

100 (e.g., the _surfac nj t | ocations. 100221Sensors
(S), such as ggﬁﬁgggla%&%%éré%gl}@%g&g ou esg'g%ﬁ}sf eld 100 to collect data
relating to various field operatjons, as .described prevjaously. shown,
sensor (SiOQ%SIpositdeﬁé‘&ﬂB’n h@ﬁ@elb?or?rﬁénﬂ@fié?qoé &'a at#lﬁﬁﬁgim?‘? ti%ol s
and/or at the rj 8.to asure.drilli , a i on
bit, torque on%‘%&%ﬁe?gﬁfe? (ﬁg%ér a?ﬁ?e@ﬁ@%ﬁ“&@%@%n%%ﬁ?f. ons,
rotary speed, @H\Q{[p%en@tﬁl%és&é’i 3BER6HePLhnd/BE oftice pAraneeal thap defaasRs s (S)
may al so be positioned in one or nore |locations in the circulating system
[ 0023] The dri | diitling podsesd Ofor Zheeweilsitd. uThe adbidingonpérstien avgynthey BBHA)
(not shown), generallg referenced, near, the driJl bit (e.g., wthin several
r

drill collar |eagonsed meaording deithe dilling rla. HIPVEHSTh ASTAREBHA, 1$ nc udes
capabilities for ,measuri ng.,. proc in i-ng. 4 } wel | as
comuni cat i ng WPEHE i@%ﬁﬁpﬁl@@nﬁ%ﬁn %X%g%zé gé@? %&f}r %ﬁ%@%%’gﬁf urt her
includes drill Al fid O6PHINGr YpErafbhs Bid\srfomasly RN Rtsuffaest i ons.

[ 0024] The bott éﬁﬂé@éﬁ%?ﬁﬁ% y ?s pro{/i géeg W % h a conmuni cati on subassenbly
that communi catesditohd rhing changa Rheuadrth histlel They adsomeéd atdjustmsnbassenbl y
is adapted to send signals to and receive signals fromthe surface using a
comuni cat i ons neWanfamagigotis gellegied pul se tel enetry, el ectro-magnetic
telemetry, or wired drill pipe comrunications. The conmuni cati on
subassenb{pg26ly | ncTudalatd gathexahby aensors (B amyt beecollérded byribe auefhca

signal, such as an acoustic or electromagnetic signal, whjch is
representativeuoit 1hé ampdlenraherdatd joodeCtipn XP1EPEs2 ‘8‘7@55’/3@5@909%53387

processing. The data collected by sensors (S) may be used alone or in
combination with other data. The data may be collected in one or more
databases and/or transmitted on or offsite. The data may be historical
data, real time data, or combinations thereof. The real time data may be
used in real time, or stored for later use. The data may also be combined
with historical data or other inputs for further analysis. The data may be

stored in separate databases, or combined into a single database.

[0027] The surface unit 134 may be provided with a transceiver 137 to
allow communications between the surface unit 134 and various portions
of the field 100 or other locations. The surface unit 134 may also be
provided with or functionally connected to one or more controllers (not
shown) for actuating mechanisms at the field 100. The surface unit 134
may then send command signals to the field 100 in response to data
received. The surface unit 134 may receive commands via the transceiver
137 or may itself execute commands to the controller. A processor may

be provided to analyze the data (locally or remotely), make the decisions



6 paraneters. It will be appreciated by one of skill in the art that a
vari ety 90 20a0/83181ry systens may be enpl oyed, such as WGTE2899/05B385| pe,
el ectromagnetic or other known telen€try systens. [0025) Typically, the

wel | bore is dril,led accordi ng t dra | L. t.hat i shed pri or
to drilling. ?ﬁg}oﬂr ?‘%P'f‘tﬁgﬂlﬂ gﬂ“&%}@?ﬁ:a f/ﬁlggytns ofttﬁge%ﬁ?p?rg?\?gagr Egsurpes,
trajectories apdblelg!Nfsbd AR Bt Maia delléqied  Thisdetiidiqng nrryobess f of

the wellsite. e drrlTrng operation may then be performed according to the

drilling planuskbweveptimise ipoftiorsadt dhei Seldaoperatidn, sieh @si contradlivger ati on
may need to deviate fromthe drilling plan. Additjonally, ﬁ%dr'lling or
ot her oper at i shilling.e weighbr ad biti hpuERbhdatesacy AR tRERVCHES cHESGe. The

earth nodel nay,. al so need j ust pent . as_.new. | [ i LS. d
[00261The dat é@&f%ﬁéaﬁﬁf@%;@% & Apgnglia eﬂé%ldrgét%n%@ef érb@gé ace unit
134 and/or ot gg{déogag%nﬁahgg% 'a?g)ofs@fé"t&‘?slnf QbmBNadLss] Svell plirRemayr beessi ng.

The data coll sen may be used alone or in conmbination with

ot her data. Thgjdaédtomledioptiatimropberhting condittmspor to avaidipesddemand/ or
transmtted on or offsite. The data may be historical data, real tine data,

or conbi h@1S th fqal |5t FElSR GhefRVorD ek arforhd byi ge, or
stored fgf%?gper u?:a@ﬂi]g g%??a&@na%/ %@éﬁ%e(ﬁ)conbi nec?u\%eﬁjh hi stori t(%,al data or
other inputs fpirelind tdlr 1G6I1RIsyspendedttsy datig 128yarsbingo o sgllbare éparaft e

dat abases, or conbined into a single database. 100Q271The surface ynit 134
may be provi dedlGni t.B. aThe awirebine épol1 396.8 olsadagipd: the¥eBhdnBetifeen t he

f it 134 d I ti f th i el ti .
The surtace univellage Tyl dsbng, Wot duer-eriergir BRpREe RS andhas | 00°
one or more CoNlihe" Suffiel THE"ielife @5t B! duapTo2nianso ot 11 el d

100. The surfat en send comuand signals to the field 100 in

response to dajiih&GoRkied: anhipparithacer perforniilg anmysmiecnirvey operationls vi a
the transceiver 137 or may itself execute commands to the controller. A
processor may ke primtindeadol MG aifyEIE. bk may: for exsEanleyhayie aeerlesiys: nake

the decisions 7 _and/or actuate the controller. In i [, field
100 Bay beds;al @él!(ia_@él!‘/‘;a ﬁ}&FUt. dmbéfg‘é‘&‘ n“REeY cfgflﬁcecg)ﬂ Z%&Eel%h%%hﬁl{s&@echni que
may be used to optimze. por ARENA SR

controlling drchglivﬁﬁ,elz"\fg?cgarwigzl%&o@ts}&%&nmw aétags, orhg?ﬁpeﬂrl par aﬁrrgtaenrds. These

adj ust ment s ey, pe (1BEE autonatical |y based on conputer protocol, and/or
manual | y by an operator. In sone cases, well plans nay be adjusted to

sel ect opfigaym oper i1 ng; ondihi0N96. 9 midy 1R 8EraRveR! eBRnected to, for
example, geophones 118 and a computer 122.1 of a seismic truck 106.1 of
FIG. 1.1. The wireline tool 106.3 may also provide data to the surface
unit 134. The surface unit 134 collects data generated during the wireline
operation and produces data output 135 that may be stored or transmitted.
The wireline tool 106.3 may be positioned at various depths in the

wellbore 136 to provide a survey or other information relating to the

subterranean formation 102.

§0030] Sensors (S), such as gauges, may be positioned about the field 100
to collect data relating to various field operations as described previously.
As shown, the sensor S is positioned in wireline tool 106.3 to measure
downhole parameters which relate to, for example porosity, permeability,

tluid composition and/or other parameters of the field operation.



- [0028]FIG 1.3 depicts a wireline operation being performed by a wireline
t ool 106.¥803¢9@Hded by a rig 128 and into a wel | bore 1B6TWMS2000@533%7 2. The
wireline tool 106.3 is adapted for deploynent into the wellbore 136 for

eneratin LI 1o rformng downhole tests . .and/ or col ] ecting sanpl es.
‘?’he wireli lool %géc’gqr%ﬂe@é“ ?e@r?‘S‘CGPBVPB"éaH%t g mstiosaed, Ya%)ggr at us
for performn LS CAIS t 4 . el i ne . .3 of FIG
1% hay. O or "ORRdREBHGL YN SUBRRIA O o MREIILE e CRLst tieg

acoustic_ener gy28oadéntbd4 thaplesandseliodé or3g deeidtewin ghfidi fam shanal s to
surroundi ng subterranean formations 102 and fluids therein. [0029] The

wireline tool doenBoleesgseryonsantn swdhce Berliteast BP.t dhefflnideflawplfeomgeophones
118 and a conputer 12 of seismc truck 106.1 of FIG 1.1 . The wireline
ool 106, 3 rmy B THT B ioudatEr e e 1 seunghot MR e fate unit

134 collects d ' AP ' . du dat
output 135 ¢ haf e BT SO Eh Bt kofindiel 3¢ iy BAGRL) PRRRG PA208E "y
be positioned atgautrfinguetterd hg6.in the wel | bore 136 to provide a survey or

other information relating to the subterranean formation 102. [0030] Sensors

(S), such auges I ahouty the.fi 0 t data
rel ating pgﬁ;vzgrl oys%@%@ﬁ)gﬁa %%%g?%ss’ glglgcbrei }%&éﬁ%@gﬁbgoglglt@g ﬁ%@ L(E(gwn t he
sensor S is pogj tlRueedaiaveliting tonturions ifield BpsrationsBAGeHcEibEa WIEAbAsLy,
paranmeters which relate to, for exanple porosity, perneability, fluid
conposi ti on andschowthdére pensamés pnmydfe poritidicsl th thegratuction tadd106.4

2010/ 021871PCT/ US2009/ 053387 8 [ 0031] FI 1.4 depicts a praqduction
oper ation bei n§f ﬁ%‘%ﬂ?&ﬁ?ﬁgsqwn&nb ?Hf%c’ﬁ ghnﬁ%as ti'%.lgfadg ag netwatla

duct i i iS4 [ d into. d vellb 136 f
G awi ng {1t d {16 Tise ahie 14y ety B wldlfn SRTHLE T tndihis Bbf15” The
fluid flows frofatet@sanihias fhild chip@yifonD 86%Ofadds! ﬁﬁ%gﬁres,tt%gegazié&tq X (not

shown) and into the production tool "106.4 in the wellbore 13
surface faciliaider Gher pamnsetgatdfehe prpduetiomoperhtion.

[0033] Production may also include injection wells {(not shown) for added
recovery. One or more gathering facilities may be operatively connected
to one or more of the wellsites for selectively collecting downhole fluids

from the wellsite(s).

[0034] While FIGS. 1.2-1.4 depict tools used to measure properties of a
field, it will be appreciated that the tools may be used in connection with
non-oilfield operations, such as gas fields, mines, aquifers, storage, or
other subterranean facilities. Also, while certain data acquisition tools are
depicted, it will be appreciated that various measurement tools capable of
sensing parameters, such as seismic two-way travel time, density,
resistivity, production rate, etc., of the subterranean formation and/or its
geological formations may be used. Various sensors (S) may be located at
various positions along the wellbore and/or the monitoring tools to collect
and/or monitor the desired data. Other sources of data may also be

provided from offsite locations.



[ 00321Sensors (S), such as gauges, nmay be positioned about the field 100 to
col l ect 4R A010EPWII ng to various field operations as deeHUBWABBERT ousl y.
As shown, the sensor (S) may be positioned in the production tool 106.4 or

ur face. { OBty " Tabhe BHEeR R ISR T it R B RE R,
parameters, s U&I?elaéest:fig{ig? %?%Boééamaﬁ@ of fal RNA"REER with @I %Pplti@d%%r atures,

and/ or ot her paraneter t he production operation. [0033]Production nmay

al so incl ude i fipeetviodls. irt, or(dltofstheviigld 100 mddda oredadgwateOrendosr nor e
gathering facilities may be operatively connected to one or nore of the
vel | sites for sagl édso.vehile eotinglet field mesauresd at 1single lecasiont isedapistedi t e(s) .

0034 Wi l e FI .2-1.4.depict tools used t. asMre properties of a
rerd Tt vl oDl pberat Fottenotitnndtoh olifiagT At SubcPRBEAREA on vi
non-oil field oggr af LpA% fighisN oS d#3nold ?M’c%ssiﬁ% 88ilitid8 WntiChSe of LAbAYE, OF
ot her subterranean facilities. Also, while certain data acquisition tools

are depicted, Wwelistdsl be appreciated that various neasurenent tools capable
of sensing paraneters, such as seismc two-way travel tine, density,

resistivi gunsspf oduckice §ah&chihtie viw! Paiay iR chaseqetibardTdIaR@Nd/ of
Its geological formations nmay be used. rious sensors (S) nmay be | ocated
at various poshiviagslagl rgiditien weols 2026l , 20Q/2r202t8: and BD2 dr powitiowed st t o
collect and/or nonitor the desired data. O her sources_of data may al so be

provi ded from wiriaist dotaspusi ahang the feid/ 200 sforpevllesinn s 397ty
brief descr i pt MHEBIH Brapie r- D acguisbidn By 2o PR 4 B8R car Ton
framewor ks. Pafil: ffcdlab: affa b3GuislRi H0R T8 0F0OR LRNFIGAL Y. AN/ Of

sea. Also, whil'€ asing measured at a single location 1I's depicted,

oi | field applifapb@ively,aseviicks novyiepieted.i | Az aHowh] dagnycquisibionagoodn of one

or nore fields, one or nore processing facilities and one or nore

wel | sites. 202.1-202.4 generate data plots or measurements 208.1-208.4,
respectively. These data plots are depicted along the field 200 to

demonstrate the data generated by the various operations.

[0037] Data plots 208.1-208.3 are examples of static data plots that may
be generated by data acquisition tools 202.1-202.3, respectively, however,
it should be understood that data plots 208.1-208.3 may also be data plots
that are updated in real time. These measurements may be analyzed to
better define the properties of the formation(s) and/or determine the
accuracy of the measurements and/or for checking for errors. The plots of
each of the respective measurements may be aligned and scaled for

comparison and verification of the properties.

[0038] Static data plot 208.1 is a seismic two-way response over a period
of time. Static plot 208.2 is core sample data measured from a core
sample of the formation 204. The core sample may be used to provide
data, such as a graph of the density, porosity, permeability, or some other
physical property of the core sample over the length of the core. Tests for

density and viscosity may be performed on the fluids in the core at



10036]FIG 2 is a schematic view, partially in cross section of field 200
havi ng da¥e 28ttt i on tool s 202.1, 202.2, 202.3 and 28CTAISp¢sI0sI3dned at
various |locations along the field 2000 or collecting data of the

subt erranean formation 204. ta acquisiti Q2.4 may be the

] | 02, 1-
same as data adgUildg PIONUEESoPY! EHpetatless.: 48{5}’1“%0 S.P%‘it. 3_881§4S & lggg i vel vy,
o el . o H ) A
generate data drg agr ontSuR BBedPs G5 RR0YLE & Olhet deuidlficdt S8 ara

pl ots are depi ¢t @ehtRinCR9akidas Hesdhd, 200 to denonstrate the data generated by
t he various operations. [0037] Data plots 208. 1-208.3 are exanples of static

data pl ot t may b t ed;. { Sinbol - .3,
respecti vgq(gf’,ﬁhomev Srcgﬁgghglﬂ%gh%eCﬁ%@?@%@h%dﬁaf&déﬁghgﬁéa%@% 208. 3
may al so be daha g 9fusd R rate o drh€dThe piedictioh declihb eevepasibalBiEnt S
may be anal yzed to better define the properties of the formation(s) and/or
determ ne the acevidextheopraduetionaster asrenfugction/ofrtier Andbkifhgd fitlowerrors.
The plots of each of the respective measurene i gned a_gd scal ed

for conpari sontiaugh dig WGHHN%WWHW%WWE%ZQ : gfﬂa %5 SUethed pl ot
208.2 i 5 core Rt R EmeiRIRN R 98 O canpl e of the formation 204.
Gonst oy, THMBIC . phheredni oy, 4G 6 selbetads Sy 85 CHPOFRBhdRty BET ¢ he
core sanpl e over %%eﬁiclﬁgg tigiingéorfnﬁggﬁo fd/ot %ﬁ%e? @ sudGRSH Xatﬁnﬂldvbﬁl%gSi ty

may be perfor mE® e core at  'varying pressures an
tenperatures. fyﬁﬁa&ﬁ&eﬂabﬁ iRleRést 2083 deScribedoBgliond theas@tit haid taydhaat | y
provides a resistivity or other neasurenent of the formation at various
dept hs. 100391 A dqasoctusntomale da aralymed eandr ugpcdaph Z8rate i modeldyofirthe dat a
plot of the fluid flowrate over tine. The producti.on dqullin? i@rve
typical |y provpdeeranean fosmetionnte deterayng eharactersticss thenepl. Amile 1 uid

Such as 11 ow r SRS CGHoR fiayde Brne 14 oReSwr HEReB o rErBhERR " <o

be col |l ect ed, %'d&htiﬁl%. hi storical data, user

[0041] The subterranean structure 204 has a plurality of geological
formations 206.1-206.4. As shown, this structure has several formations
or layers, including a shale layer 206.1, a carbonate layer 206.2, a shale
layer 206.3 and a sand layer 206.4. A fault 207 extends through the shale
layer 206.1 and the carbonate layer 206.2. The static data acquisition tools
are adapted to take measurements and detect characteristics of the

formations.

[0042] While a specific subterranean formation with specific geological
structures is depicted, it will be appreciated that the field 200 may contain
a variety of geological structures and/or formations, sometimes having
extreme complexity. In some locations, typically below the water line,
fluid may occupy pore spaces of the formations. Each of the measurement
devices may be used to measure properties of the formations and/or its
geological features. While each acquisition tool is shown as being in

specific locations in the field 200, it will be appreciated that one or more



i nputs, econom c information, and/or other neasurenent data and ot her

par anet erwogp1/iest . As descri bed bel ow, the static ROTUSYVANFIZE7
measurenents nay be anal yzed and usedlto generate nodels of the
subterranean formation to determ ne characteristics thereof. Simlar
measur ement s mayPe ebmsaswsmgnt mayehes inken ehangey meref lpeadonsoacraspents over
time. [0041] The_subterranean,styucture.204 has, a plurality .of geol ogical

f or mati ons 206.%-%@?1@&%9 gtﬁg{,dﬂca prsfor cpmpatisen ﬁa‘%&@w&%& f ormati ons or
| ayers, including a shale |ayer 206.1, a carbonate |ayer 206.2, a shale

| ayer 206.[804Hd a sdit¢ |dajaercodigeted. from ayptiows soaxeesnadichhasudte tdasashal e

| ayer 206.1 and the. carbonat er, 206.2. The static . datg acquj sitjon
tools are adapgéﬂu?gl@a%gﬁ?’ﬂao stf%ngmn%aya IHZ’FeEEOCEﬁﬁga%}‘Q?W éﬁié’sat t he
formations. [0 My e | r : ' i Lfic
geol ogi cal structure ’?Sﬁﬁggi cltta{eg?sp?#}e\t}m'eiﬁl ﬁggﬁéa%%?g@!t ggo\tgih%?rﬁgﬁ ield
200 may cont ai nlata \saqusitionoftogieA02di dalusstir bgt r gsophnsictst foordBBdrhing ,

sonet i mes havi ng extrene conplexity. in sone |ocations, typically bel owthe

wat er |ine, L | 6 a'aﬁ@yisaeﬁgﬁﬁlqo?t@e@mésfomaﬁw angk faaturfgﬁs. Eaote dita t he
g‘ﬁé‘?zﬁe{ﬂ“ geoFBYVEAR e SEHF FL0t i%-fﬁ?é&ﬁoé@%&e %)%ftlﬁﬁ%f@%ro% éé’é%?x}a"él%
one' o or o° w58 BAET s RrHIaBih of sEigiling Yoriths onslpoRRRLEE o i LT

taken at one okubterrantacirmkisn AThOpfodutoR datifiemldrepli3084 Qipsicallpcat i ons
for conparison and/or analysis. 10043] The data collected fromVvari ous

sources, such ased hly dthiea ressguoisi engineerodbs defermie  fuidnmdjow heesebenir
processed and/ Of] eval uat e(c)‘j];il’E ngtiécal L\Y ggj m c data di sghaye.d in the static
data plot 20, ¢ AGiETISHeS- dehead e firbized iy tsogedieeist geg xsaalsb]?n@th:_
geophysici s | . . n formations
and features. %%gﬁiog{ éﬁé}g‘?%@%&%%ﬁ%@%ﬁgﬁ%@ gtnltlgg&éﬁlg% E%{iaﬁ&gnd/ or log data
fromthe | 1og 2 3 are typically, d eol ogi st to determne :
vari ous C@Aé’(lt eri sﬁg@s gf ﬁ?ﬂ’l‘@gs%]t e‘gl}]i?s\lgar?%oraﬁﬁ’gt PEHOTIHAE ptaduetionn dat a
from graph 208 i pi cal segd by. heser vgl o] to d rm ne
fluid flow rese %ﬂgﬁ?h%haéicéthéﬁ}hét?lgsxﬂilig@ é%?aé a‘ﬁgh/@gdbﬁﬁﬁélmt%eﬁ%gi st,

?ethysi ci st apfefatifelesfinteidd RNAIdRaRM] PRYCBSNRLAFELBUST TRe HERIA NI
echni ques.

configuration of FIG. 3 is not intended to limit the scope of oilfield
application frameworks. Part or all of the oilfield may be on land and/or
sea. Also, while a single oilfield with a single processing facility and a
plurality of wellsites is depicted, any combination of one or more
oilfields, one or more processing facilities and one or more wellsites may

be present.

[0045] Each wellsite 302 has equipment that forms a wellbore 336 into the
earth. The wellbores extend through subterranean formations 306
including reservoirs 304. These reservoirs 304 contain fluids, such as
hydrocarbons. The wellsites draw fluid from the reservoirs and pass them
to the processing facilities via surface networks 344. The surface
networks 344 have tubing and control mechanisms for controlling the

flow of fluids from the wellsite to the processing facility 354.



[0044]FIG 3 depicts an oilfield 300 for perform ng production operations.
As shown WO Re0921871 el d has a plurality of wellsites 302EHESW09/08PS7
connected to a central processing fad¢¥lity 354. The oilfield configuration
of FIG 3_j ot i d g f oot SC i L i-catj

f r amewor deOS4Ig rt orrhg‘f?lfgf&et%ﬁcetgg %(fhiegfdéﬁrrglg%bgﬁ gﬁ +lgfri§hgaﬂ%ﬁ§%h§€a4.®gl Sso,
whil e a singl eygiid athdhwiolifichl Shdtation BE Jor sririple! st depicasatlinaFIGr al i ty
of wellsites is depicted, any conbi nation of one or nore oilfields, one or
nore processi ng.1thgj 2jdrde3. dihd cilfeldapphivationed00sinay be msgd vathpdidtsent

[ 0045] Each wel | site 302 has _equi pnent that )gﬁc%é&z %Hwel I lﬂgr ‘§6 into the
earth. The wel phseeoietheenidfieldr epgAtienbET ¢ s TYFIREt IGndCVRIRPTRYY udi ng
reservoirs 304.. These reser.yoirs;3 nt aqn f Ll ds rbons.
The wel | sites BPS% FHQF & gF‘Iﬁ‘IﬂgP I@r&és@%v%ﬁi}@ga#%ﬂsg’ag%ﬁ#%zlrlnélﬁ}(gg%ﬁg%ﬁﬁp '
processi ng faciéhéstei 8. ViR SUREIAGSPNBiIS 460 Bftfudehe Applicaten BBENAOKS 344
have tubi ng ant cohtrol nechanisns for controlling the flow of fluids from
the vellsite thaihg protessA0y ihtegrdtidny s@Sices 4% podappHeagtion moddes cts a
schematic view of an oilfield application, 400 able with the oilfield
operation of, #06.1e43mp) and 40b3e AddynaeRRPIORY 1ayjalgo be providednq 3. The
oilfield application 400 may be used with different phases of the oilfield
oper ati on[o(i47 exanphe applicativn shell ddleisopreehesiprsimetyrei or building|an ng,
during the drilling phase, during the pr Qducti%pﬁase, eLc. H%e oilfield

appl i cation 40mterfatefdeformingsm gikfald eppLeation ez g platfarm 400,

i ntegration services.404 and.applicati o I . : : 406. 3. A
data repositor @rﬁga%a%agghgﬁp% @?ﬁ@ﬁ?@%@ﬁf‘?ﬁg@%ﬁ? ﬁggfl}%&ﬁg Elé? | 401
s the basic SEGUGLURPUHAMHRUIAGAckiTiPUbEC CARIHIRI TgicHaliy i | el d
appl i cation 400. may ttilize a platformfor creating an application.

This platform gyfrﬁé'zil%ﬂ%arbﬁﬁieﬁ lholi prbivingo| thek pldtbormasfoentbé nig tovevisiing i el d
application 400. Additional functional ilzﬁl is typi cally(éii{;ovi ded to
provi si on the phpbilitien todhe application ShelldtHgfos pediorming eillield Qnezationst i cati on

hel | 401 f f ' ilfield [ .

be a syst em Sof CREREMEIEDHA BAbI IO B AGYF LIS BRER, BT s o araaiy
I l'icati d eIt SF i mpl

Component o may B OCABGY g S5 EohetR o SRIPARRR, O LNl oot ot

conponent s may 0 prov ex capabilities. atform

ey al | ow t hes g, RRRARSNGAI thab8irhpld ky bVt epmbinddets provided

depl oyed. ExerrpI)a y platforms exi st which are capable of creating conpl ex
gser i gt_er f acegom@éﬁ cmathAI'BEﬁi%ﬁ ghe'ltzlﬂailfﬂor@de%; él.llg.g\’, these SeppeReas ke gglogg
mar t ients Based on an : crosqft porati o C er :
I n anot her exame@ﬁn‘ﬂwlmldéf’ﬂépﬁﬁﬁw%\%‘df aﬁEIPVS‘ETaI E(WEZIW o? gﬁgtﬁ?ﬁg a
consi stent progranm,ng ndel r i].di [ e Ll VWsfgkng a
separation bet 'éﬁwg'b%I f‘r(?actaipgﬁu fouf%g%tg{r%%@@g%ug?%ﬂhe lf\séglgﬁlﬁr?tge fgce and

the business | qgic. The, )&t her Syl Ddsygrand SwiaroClizap! Bagdd on GABVi ces
for user int er?gggm( UF‘%’an%’ di spl%{% funct igon éﬁncl uding but not limted to
any of the fol lawiSsF WidrobodCorpbratieny December 2006.0 manpthier ggamateadi gm
advanced sel ector, think ahead hel p,. hierarchical data,.display, transparent

| ayers, adaptiviee zphfongr paedingie RREHONIHE!  SRTorDAGSHHEE Pt ESEIT0ns to
facilitate d S%lrggra&r}niln%r 9803l SER lbuﬂaﬁjigcegpplﬁ:%i%é ZGRiIORBWdAP e
separation between application functions, such as the user interface and
the business logic. The platform may unify a host of application services
for user interface (UI) and display function including but not limited to
any of the following: UI button, UI menu, Ul form, form filling paradigm,
advanced selector, think ahead help, hierarchical data display, transparent
layers, adaptive zooming paradigm, wireframe, storyboard, interactions to

facilitate display on large or small devices, colorized composition,



WD 2010/ 021871PCT/ US2009/ 053387 13 nultiple data types for display, support
for displaQ228uvidotiént |ibrary, 2D and 3D drawi ng, fixedP@HHSZGpI338%
docunents, advanced typography, vectd? graphics, raster graphics,

ani mati on, data b ndi audi.o, .video, or i pations. thereo

AT oma o BritPigidh e Lo ARy, Spvon oF i aé’r%"arBP‘g‘%ﬁ%&i‘é’r%%’r pap

[ 0048] The appl Lgatdy Y } i i rmat .
The applicati ohﬁgge Irar%gﬁé’or at é?%ggt@p ?%ngﬁg%#@’n%@%%ggqggagggg?ét ed
from a provi degedtopkkiphicsThasser gphicgdirdimatibe, dath bmdihgappliecvides, that a
tool kit may correspond to a set of software tools confiqured to devel op
sof tware appl i eay combinations bearael eAdditienalgigtaidsef these ppplicagiopsemaces t he
application nodul e provi.der, and the oilfield application provider nay be
the sane enti t9red?ro§}cg¥lg:}e§q1\y. entities. [0049] The application shell 401 may
al so be provided with constraints, requirements or other features, such as
data, tha{00483i st i Fheiapplivasignishell JO1mmay ge povidedin aprerdefined fraator mi ng

Lser 1 nter f ace icibpageioh suffh 0 B 4 e b, el g b BefBleduau oo
406. 1, 406. 2, ﬁ%fh Sfrodided {o%ﬁii{itﬁfoge%kﬁwdaﬁlﬁﬁlﬁtmi Bhpes atéjﬁYdt%Pz- The

appl i cation shel is adapted to receive the | oaded d integrate

appl i cation nogiylkis cdrredfihd?io anet é06ofwhre fonlsrconigwred ftvedebelop
application 400. [0050] The application nodules 406.1, 406.2, and 406.3
contain vari ousoftware epplicationappFurtarmene, the applicstion shellpamoviderethey t he

i1field application 400. These applicati | es 406.1, 406.2 .and 406.3
Ty be tool & f SPGB PR PICHACE andi oG I GBRLHRRIAYOR Ao ESr niy i ot g

wel | pl ans, peﬂ{aobramen&tﬁgwld%&%&s atffsf or m ng production operations,
perform ng sei sm'c operations, per?or m ng conpl eti ons operations,

Todul eo. w049 andaFke gRbLCHBRHHI! 400 TBRL AsacgBHRRdr P FPHETRBusabi ¢
by di fferent appliealdons, JESRaAREL, &b ANAMRIM AR id el the
oilfield application 400 for performing the oilfield operation. For
example, the application shell 401 may provide user interface interaction
and display services to the application modules 406.1, 406.2, and 406.3 to
facilitate display on a variety of devices. The application shell 401 is
adapted to receive the loaded and integrated application modules 406.1,

406.2, and 406.3 to form the oilfield application 400.

[0050] The application modules 406.1, 406.2, and 406.3 contain various
oilfield sub-applications or tasks to be performed by the oilfield
application 400. These application modules 406.1, 406.2, and 406.3 may
be tools for performing tasks, such as generating reports, generating well
plans, performing simulations, performing production operations,
performing seismic operations, performing completions operations,
performing drilling operations, etc. Some of these modules may be
general modules with standard data formats and provide general functions

reusable by different applications. These application modules 406.1,



14 406.2, and 406.3 may al so be pre-existing sub-applications or
appl i cat MP301EHeBId specifically for the oilfield appl PEHUPHAY0583Y.
[ 00511The application nodul es 406. 1, 1406.2, and 406.3 are to be | oaded and

i ntegrated int e ' ' Il 401.. Th dcation shel] .401 hosts
the applicati O%Oéﬁgﬁrﬁjg@éélg%5%?&3@g.gf’,re'ggguﬂgéﬁg%%!l&%g) S&Mﬁgf’m?l@adi ng,
starting and/ ofreRfe@% Qéi%aﬁ?ﬁ‘!ﬂt%%iﬁi&i’d aﬁﬁli’caﬂﬁﬁ&lh,@@. require to operate. For
exanpl e, the application shell 401 hosts "application nodul es 406.1, 406. 2,

and 406. 3 may He fi e r,avid M i r e ch

ut tons, WOREL or” ot Lcafith aflod BB Mo bubi e R6° R pP G
functionality sfg hﬁs%@tédf i IS RBPICAIOShAL LT THRCaRRbISAheN 4pndul es
406. 1, 406.2, and 406.3. In this manner, the application shell 401 may

sel ectivel y pehdsts theapplicativnr modfles D6 B sk6. byarskHO68i bgl foraotainysej ng t he
various application nodul es 406.1, 406.2, and 406. 3. The ggplication

modul es 406. 1, loadiggr staHag svsl/ar pEgvidiagasaryicss dbatstheumodnlssutaqypire to

Th dosi red | MR RAt Ol At R RN D ol ARBRehin pifRCCe,

interface bUtt@(?%l,%.ﬁ%%é.@%@%ﬁ*B@kbﬂﬁg%{éé'stb 49 BRIt TRIQVI de

other features for’ use by the application no .1, 406.2, and 406. 3

t o perform t asumhf @ bithenspindnuelod aaher fdatures, thbepérast theeasordy dotshtede, but
are not limted to, any of the follow ng or any conbi nations thereof.

[0053] 1. For m functipnalityaetatheypilficldeapplicationrddd ondhe @ppheitan nyqsiules

required for filing da ry forns, e.g an aut.o-c | etj on

functi on. [005%1(#2.?’ ﬂ@#gn@@@%gicg%rtglsvmp ern%p B@plé%tﬂé’fleﬁ%gﬁt ‘?(?)ff MPe form

filling paradi ] Vst t ; T ent an

alternative toégt]%%wgg; ﬁ%fgﬁﬂg)ﬁlgmogrrﬁ%§ﬁg§a%p%wat§ %1géth§?ﬁfgg?%€$fﬁpt hs

for a trajectopariduy gppiatiolembdinled™0s. br 4phi2chad t406.3. The application
modules 406.1, 406.2, and 406.3 may be activated simultaneously,
sequentially and combinations thereof to provide the desired functions in

the desired time frame(s) or sequence(s).

[0052] In addition to the user interface buttons and menus, the application
shell 401 may also provide other features for use by the application
modules 406.1, 406.2, and 406.3 to perform tasks for the oilfield
operation. The features may include, but are not limited to, any of the

following or any combinations thereof.

[0053] 1. Form filling paradigm, ie., the functions to reduce typing

required for filing out data entry forms, e.g., an auto-completion function.

[0054] 2. Advanced selector, which may be an element of the form filling
paradigm, whereby the system uses the type of data to represent an
alternative to typing in an answer. For example, the next logical depths

for a trajectory in a well design on a graph/chart.

[0055] 3. Think ahead help, which provides a help screen based on a

context of the application.



[ 0056] 4. Hierarchical data display for presenting parent and child
rel ati onO ZlieMBE8Is, e.g., a data tree, table tree, et ECTOPBTYE3387
Transparent | ayers, which are user ihterface elenments displayed in an

oy P s G ™ bk BRSO, RS P Fltelbh it WA LoyerS
may be adj ust gg{ag@h‘a &Efn%%{ﬁsge. r,taadﬁﬁgégn{aﬁfé @%,FFICQOSS] 6. Adaptive zoom ng

par adi gm f or g ze and shape o e display elenents to
dat e _t he dat t ext [ ted. F I | |1

di spl ay dBUSTh, oné. ATEMBRCNIH5YBE YOIARAIC J5hoRrHEFEMRIG: BlsPISHod out

whi | i ntaini | e. t ' <l ' 059] T

provi de. accesant & (he agEiec a0rhl ShiR e SR ubfse erE Mo e S ligh

the oilfield %%E&ﬁ?éyjem&ee,viﬁib&. Wﬂﬂﬂhi@%a_@é,&hé&ip@@ity\(ﬂtYaﬂspaibﬁd?rajfd/ or
integrated together €ither in a pre-determned format, dynamically as

det er ni ned by upper &pjers mayiberadioded & impravedidate presentadiopl i citly or
inmplicitly, by the user as defnmed by the application shell 401. In sone
cases, t %039{)' | catg, Qi apeice| Ronfih, -phrad‘i%&- for derdmifingIhesizenaid beape

conpati ble wth the application shell 401. Each such application nodul e 406
may, theref or eof nheddispldye eldmpntsd tborcéammedatei dhe witiai wontext appinigcat i on
shel | 401. For exanple, sonme such applicatio dul es may require,an
adapter for coepEasepieri tHprgreRt %éngpgmfligﬁpgqyn&fhvéﬁlq, 4§ _erﬂgﬂgwgmei n FIG

310 1°0P ST SbRE 85 OHRed nfChd DFoef o SARRARMBLiRThe'A W40 @ adap! er

410.1 and 410.%° presents an i nterface-conpatible with

the applicatiog Sﬁnggéib‘f@g@rqﬂgcgﬁ@m_es the application shell 401 to operate
u

t he application nodufes 406.1 and 406. 3. The adapters 410.1 and 410.3 may

be th defj. ned diff t | t
ospoct  0US8D i catiRrandh EEER I MERPHRR s 8963, ADGA g,
2010/ 021871PCT44433 QR I3 BR oilfield application 400, the modules are selectively

loaded and/or integrated together either in a pre-determined format,

dynamically as determined by the application modules or as directed,
explicitly or implicitly, by the user as defined by the application shell
401. In some cases, the application modules 406.1, 406.2, and 406.3 may
not be compatible with the application shell 401. Each such application
module 406 may, therefore, need to be adapted for integration within the
application shell 401. For example, some such application modules may
require an adapter for compatibility with the application shell 401. As
shown in FIG. 4.1, application modules 406.1 and 406.3 are encapsulated
within an adapter 410.1 and 410.3, respectively, that presents an interface
compatible with the application shell 401 and enables the application
shell 401 to operate the application modules 406.1 and 406.3. The
adapters 410.1 and 410.3 may be the same, or defined differently
depending on the needs of the respective application modules 406.1 and

406.3 they encapsulate.

[0060] An application module (e.g., 406.1, 406.2, 406.3) is capable of

performing functions in a predefined manner. In order to perform these



functions via the application shell 401, the application nodule (e.g.,
406. 1, 4080201040878) may be provided with the adapter sRIEHUSHAP/033387
application nodule confornms to the rdfuirenents and/ or expectations of the

g O R e W
(e.g., 406.1, 4@&1%,; 4688 3!1)6%@ fg%gf’lif)% ??o&iﬂ@d ad?ﬁl‘lx'tggtlddaé?te?rﬁiéh ﬁgatjc-etg%.” ot her

wor ds, the expe ons~of Th I on she e trans into

those provi ded dhlichgoRPRddut@copforimddl e req@ireméitd ahd/of Mkpectafidfs . AN
adapter is provided to encapsul ate the application nodule (e.g., 406.1,

406. 2, 406.3). thhiappldaiptreshtidsitdn Thcesppliceticnmeduldl(e.gnv #061h&06.2,
application shel|l 401 and .the appl|ication nodule (e.g.,, 406.1, .406. 2,

482. 3) to enabl@ﬁ-fb{éﬁ@ﬂé‘ﬂéﬁg IW&F}? gty dant W&oéﬁﬁbﬁﬁé soaplisatiegy be
any interface ¢ I f BRI PV ENI'Y t E i I 406. 1,
206 2" and- 206 BORRER e ST, Hdsi2 406 S W) M EBM I Roh MM, 25 00,

i s provided W tdhe@RARdd, ithe @kptQhtisR 6F tievapplicadbhrshelli4d aRetrhi¥lgedct i on
between the application nodule (e.g., 406.1, 406.2, 406.3) and the

appl i cati on shehto #dke ptddaed Withe applcasiopl moduleda.gotlf. bsd003, 406.3p6. 2,
and 406. 3 are depicted as being separate application nodul.es 406, 1, 406. 2,
and 406. 3 oper i pdppter lsrikf@élqu% tf’f?élcélh%‘&tééﬁqu PR oy ulgi%gt,@%.l,

i ntegration seryj.ces andy.0adin ryi ces. [ Ll he appreci at ed
t hat the appli6§kﬁgn4§8§%1egT556g%Fg?%g@¥,&gﬁgﬁgﬁg?SEﬂé@aggﬂbB@@@t?@ely
linked prior to beinG] iRKRI4YT thAdt e applidaahi abdale!(k.g40406 Thispemmy be
done, for exangﬁgﬁbﬂgn}ﬁpéﬁf%@%ﬁ%dthe application nodélgg 406. 1, 406. 2,
406. 3 prior to 4 Rcbrepabletiatdrbgerabipity der¢mtwstrel | 401. Some application
nodul es 406.1, 406.2, and 406.3 may be separately designed for interaction
and/ or pr gy wi t i " 1REdedd QipabRi SFbdehaively Siakaid B8
services jggégﬂd |023%%§a§§fV| es %dg as deﬁ?@?ed. f%ﬁsbé%?ficgg%y, t he

| oadi ng servi cepphib2ismmadilés 4064e 40612, aanid ¥86.8, withethapaiplicationrshetidul e

(e.g., 406.1, 406.2, 406.3) in preparation for integration wth gne another
and/ or with thettdpdfarexample.she paptenis mrevided avigh eapabaliticsnior selsebvelyn

-initialized | | i,on. modul. .. 1 . .
ot on- 1 SRR BB 451 er, 10 ato s ot Bprlf on
nmodul es 406'1"ﬁﬁﬁ%%®P§QQmﬁQﬁe%ﬁﬁﬁ&ﬁﬂﬁﬁ?§hqﬁﬁe activated prior to

integration in or functl proper rther, depending on the
functional i of th sks, sqme..appligati S . o 406, 1 06. 2,
106.3) aOP&HL r & VRREE A4 aicaon PR BN Ltk or webedhbd afigenipied b
used to establi %HHH%% ' i1t j : 08
(e.g., a dat abé‘%&eﬂ%%ﬁ’?ﬁ?oﬁﬁgg? orm Pﬁg%'??gg%’gggt%g??g(#@g?%%ﬁg%%&l cation
nodul e (e.g., 4Qfked, o408 2plit@fiol)shell B4 Fiththeajmegdrativn gorvivelukeqd shd406. 1,

406.2, and 406.3 may then be integrated with the application shell 401 so
that the appli dasding seodoted83, #osillibe appregiatethihai GBe 3ppligatinn medules! | ed by

Ul 65 406, 1. 4906, 2106hHRS Y FFPgPrBR v N SeISING® BRI
licati dul 4086, 1. : 40 i.Si-a0i f th
?ﬁfeb?gtggnsﬂgpgnﬁﬁ?ﬁ ﬂ%%%?ﬁggéﬁg:Z%ghts§P§?%%§é$%t?§ﬁ%o 9*?%“@%%??¥gtione

modul es 406. 1, ;4QB¢adinpa ke ‘h%gliéatidih%é&ﬂéﬁ)vérﬂéyl,0?106.&6 £l 40enceriol tbhe
application nodules (€.g., 6.1, 406.2, 406.3) i nvol ves qgquerying for the

exi stence of applatkmenot thedpplisatien shell 406. $omeGpphicatiasn@yulasstOtekanpl e,

a query may search for the application nodules (e.g., 406.1, 406.2,6 406.3)
by name or fundOéeh/ @%e‘?oﬁlﬁr’tﬂ%r,ef%?&)a%@Ygﬁﬁg,gn?(gr@ﬁ‘é‘Fﬁrﬁm gnd/or

PR e e R R e s

401. The conbi ngd 168RaRIskHiEESA®f ad A& ikitegr at ed application nodul es 406. 1,
406. 2, and 406.§ﬂa§e g gatér thanatﬁg)sun1of the capabilities of the

[ i dul 06, 1,..406. 2.. 06. i ndy vidual | .
oF P nt ogr J00EH ser vitbecloning sehisdndnd fod b G AOIACHR holidlaRst e
(e.g., 406.1, 48ide(s}0%08), t foalDSCANETAHWIRES MRPapSBEAtRA ¥Rl gopy nane.

and



WO 2010/ 021871PCT/ US2009/ 053387 18 Once the application nodules (e.g.,
406. 1, 406 1040B878) know about each other, the indivi dEI/US39099053387 on
nodul es (e.g., 406.1, 406.2, 406.3) Ay | everage off of the functionality

f h i ' I . 0, 06. B 3 ' [
bet woon t he. apiieLan e durdbeguvERS A 308 dnicHiRes br dkifald f ' O

appl i cati on magihis dPCrmbauftdele., ANSE AOGCH 1,0 406H)C iflAbRopal@AdO! fir

si mul t aneous or "consecutive fu i on and generate Synergistic results. The
conbi ned f unctihfpedtidny with die anphei aatdioonvitibdit eppdasion, shedic4@]. dimt 406. 3
may be used to provide optinized oilfield ocﬁer ations. &Sﬂg%] The

provi si oni ng cfxanipde,i intsogreacasas.sanenn-initighzecherplicabian anedia (& &nA0%ber at i on
of the applicatj es 406.1, 406. 2 nd_406. 3 |n % addj ng:
interface el erf@rﬁ)g, H@@rgk may g EncHeR 1, eo?prg{%éphu%ﬁ%b igm'er ﬂlégglsi t ens,
for controlli L Ahiion | G062 aHRdkES nAYGekd 83 2, and
406. 3, The ap%a%rg)ﬁf:%ﬁgr?@hh%ls 416‘%'&?16@2‘6@% 2, and 5406, 3 maygt hen be

sel ectivel y acidtivate@dptier ne baaatiowrinr oider tdhésetiehepmpedymaFuathen, provi de

di spl ay feat ulrodes tgn t ext ugl rfgnpégr rapfhtihgatlag]gi spl ayngfi%rr{aogfsyr;e %It S,
predictions, plepesdingpendhéign eérsthgr tagfh S0 i | field.
Exanpl es of user interf a i splay f.eat ures prqvi .

appl i cation sH&d- %ﬁﬁlﬁf‘g(%a%’slg%og) ‘Pﬁ@ f%%ﬁ %gfl&qe%daﬁggo%gg}%ﬂgﬁeé 2, and
406. 3 may i ncl f.or L1 18 an S&lRetiohs with Aldaghead
hel p, hierarchi afnagaa{[gé h?%%?‘gﬁ%@r%glﬁsparg%t\é%%r S, adaptive zoor%i ng
paradi gm Wi I efchaoryS40¥ h0an Hatdbakey deidedns peefobmcthbitaskt rledtifipidy on

| arge or smal | devicés, col j(;)irih;(ed co ?Sﬁiﬂ{ﬁirgon“iﬂﬁng]lati pl e data types for

di spl ay, suppothe abplicatiapmadu mggn@% 1408 ar406. and 3D draw ng, fixed
and adaptive docunents, advanced typography, vector graphics, raster

gr aphi cs, rgpgis[at i onFhdapiditiogi Mddursi 006.1] 466.2, amdadd6.8 amay nthen dres

t her eof . [[006 |After integrating the application nodules 406.1, 406.2, and
406. 3 t oget herintddratedppith it applicationishell 408 so, thavhe apphaiopmogule(s)

integrate thenselves with the agpplication shell  401..In this .case, t
appl i cation VE@b160621samPdE0 2@@@/%3‘@@?"@9‘1 by the " application user.

Integration as used herein refers to the application modules 406.1, 406.2,

he

and 406.3 discovery of the existence of other application modules 406.1,
406.2, and 406.3 and/or the provisioning of the integrated shell with
interface elements for operation of the application modules 406.1, 406.2,
and 406.3. The discovery of the existence of the application modules
(e.g., 406.1, 406.2, 406.3) involves querying for the existence of
application modules (e.g., 406.1, 406.2, 406.3). For example, a query
may search for the application modules (e.g., 406.1, 406.2, 406.3) by
name or function/type. Further, for any given function/type of application
module (e.g., 406.1, 406.2, 406.3), multiple implementations may exist.
Specific implementations may be bound to the application shell 401. The
combined capabilities of the integrated application modules 406.1, 406.2,
and 406.3 are greater than the sum of the capabilities of the application
modules 406.1, 406.2, and 406.3 taken individually. A feature of
integration services 404 is the ability for one application module (e.g.,

406.1, 406.2, 406.3) to discover another application module by name.



nodul es 406.1, 406.2, and 406.3 may create user interface el enents that
al | ow a wWee1@6218he application to operate the appli catBCIISR058387406. 1,
406. 2, and 406.3. The user interfacel®l ements may include, for exanple,

bt one. ol Ak ST ARieLSt EpLare, LASETARNS SR Shasta ces o1
Lo Lhe spol1 caban ekl Rl oGNS SERRY (B8, s w0

406. 2, 406.3) [ER¥rapé O¥f GEtheSRhcticiagit] a¢ ot applitatidromaduiey de.g.,cibahi [ i ti es
of the application nodules. The application nodules 406.1, 406.2, and 406. 3

may be for mat t4(b.2,040p8). atBheninteaotiomdetipptn the rpplicetion) madules Hiésl, once

i mpl ted within th licati hel | .401 i i

406, 1. 406, 2. 4ihis-si 40eg engilen e aonicasn uos ARG, b piad RiE3CS

f ti . 10068 J | . b
Statical Ty or Byians CQRTbhan SinFRAEeRS of Bindoculivp nciiur BomtrRY oes, a

first set of agpletsiaté oRsimelul hed@BmbindtdSfuctiomdityt06f Ihmaypplécdtivaded
initially, and additional application nodules may then be | oaded at, a | ater

time to increasedilescdbmobakib, askd06ie mgipbecuiadoto msavidssopeized 406. 2,
and 406.3 are incorporated into the application shell 401 according to the
requi rements, @hfieldiqeEdt®P8ppl i cation 400 is fornmed. The oilfield

application 400 is configured to performthe tasks or functions defined by
the oi | fi go6Shpp! i CHid provisioningo{4h6 imtegratsl shellawithavriace eheaaents ok s may

b f d icall |l I h iyed qilfield
operat i ons. _onepanteer Wepamraenon eves Bl i geid B Bl Kt el o
licati 400, ..On [ [ i 06. 3

mhy be used ¢ oritprnererReratify 2B, HERoAYEy bind AR niplfid

operation(s). t gaeksp@atiber s thebypplivatiapphodatasosddddul es
406. 1, 406. 2, %@Hﬁ@@sgeﬁ%@'ﬁg cl udepbusi ness | o o function such as

ic
generating repgogg, ageno63t i Tige mpplicapbamaodyles #06.4 AG6.2i rud 40068ngmay wo

2010/ 021871PCT/ US2009/ 053387 20 perform ng pr oductli ogrh% er gettqil%ﬁs,
perforning sei encbopeleativaliisactiyatedgrsing §iessinndialon E%F § M&hd

0 o7, oS AR HRT ) ASERRRERl pe
servi ces 404 O?netagl?reh%glgé,g)?ec?iﬁgff diﬂaﬁg% Raing"BatalRtdrloe Wikérefbatutes he

i ntegration services I'ng services 402 or as a separate
interface bl ocksgnobilfiBMWExamiples dfniser irterfacnand displaypfeshuas pravidedl | ow
the integration services 404 and/or the |oading seryvices 40

k with
di fferent appl ifiman itha applédationsde]l ‘Ellcfprd@eébbﬂ@dﬁml}?@ﬂoﬁﬁ‘éq"i@éﬁoﬂﬁgﬁs h\g: It ,
licati hel | ted { t ool kj. L I i |1
rov Ged by a dPbPerBHiAE gy IHRNAG Fumh (it pRragfn BRLAERY SRcBIE ) o
(e.g., any of Eﬁ%kaﬁfélahck?etlf),oﬂie%gﬂfcﬁp d4026 dikplad? GratispREntt R e, -adaptive

zooming paradigm, wireframe, storyboard, interactions to facilitate

display on large or small devices, colorized composition, multiple data
types for display, support for display component library, 2D and 3D
drawing, fixed and adaptive documents, advanced typography, vector
graphics, raster graphics, animation, data binding, audio, video, or any
combinations thereof.

[0066] After integrating the application modules 406.1, 406.2, and 406.3

together, the application modules 406.1, 406.2, and 406.3 can integrate

themselves with the application shell 401. In this case, the application



[0070] Data nmay al so be used during the oilfield application process. In
somre case¥O 20W@2EIpl i cation shell 401 is provided with BECE&ES2000855@8Uat a
repository 408 (e.g., a database). In%ther cases, data is drawn in via the

Source (e g, BoEEsnaRel LA A, ool R R LR AP b AR 2 ot 2

into the oilfi i Cats . : the
oilfield appli %g%%ﬁﬁfggﬁ\ﬂlg% égggbogﬂhfoc |r§tr?n%i¥)(§l ngatgg%ﬂ{lo,a%b&%q?l’and

406. 3, servi ces0@pdant 400! i Tlas user isfeefabe 4Rinans desi inehhde Tfor aanple,
repository 408 or the data source may be integrated or have nore than one
st orage conponbwitons, oAl items antbetber disnladst ed directly or through a
network, or configured in other appropriate configurations. 100711Based on
t he di spl fy0sd]i nf orTied iiategratiornmeeryieesleidr enalteco théramfializedi applicatmact s of
the oilfield operation and/or the oilfield application 400. For exanple,

the results prowddles 4yl ﬁ@iﬁr{éa@@? ]E4I9§f3dav%li?fi}l\‘§é0 dhe papligation ﬁllf&l gl

) ilfi i i 40 :
B ustod for SHamHRER < Bulmaiccht naRlu B sRsapReie el PBeP e 1.
o2, "3 505,881 35 QKISROOUABLID 8140 LOERIOS SPl o 1 1

application no

2010/ 021871 PCT(,44p3RR 01206 3RBrdendd td A&thALd-tapabllitesi of the apphemiorcmerales) e of an
oilfield application 450 for performng drilli ngooi | field gperations. In

this case, theTleidpplingtiatpproddes 4A6dh&l00.245nd 4063 opry e fprpattedcioor s,
such as constrai nts 452. and requir.e t 4. .The constr.aint 52, determ ne
t he requi renen?%er\a@rwﬁé}nf @Wrﬁﬂi’ Cf“ﬁ%nngﬂ?lf f‘éfﬂd Thysy Qg mplemsp e@i\gﬁmne,
drilling operapio . i i rat. I S

wei gnt | on bt e RN o AU 461, SE LBbfcARR AL, AREATRVETR and BB 0

constraints defiezabiBle! dfickmidnons tHealespdutiveiflétdms. appl 1 cation 450 and its

under | yi ng application nodul es or sub-applications will perform In this

yina aee Lo du’ e b : SSURALN
el 1 bor e (SR f or rt aF EApILGREh Ho ks D6 123062 BN HOB B RR R P et <
454 relate to phayRnaicaliyeaded (i Jodetidies ghlohiled)d Bpgmeahscspadn6t The

oilfield application 450" nay be defined to incorporate and/or process the
various drillisg eppdpplishiion moduleesdOGb, #06456am] U¥63 3nayses 4oadsh. 5 in a

356, 4, 4645 arititlhaded AHHeRA NEP NG BOGEIRD TERL ERE WHST At BUEE o

using the int egrrnaet itc? r}nél%%é’é Sctf'c?n%lity. Once the application modules 406.1,
406.2, and 406.3 are incorporated into the application shell 401 according
to the requirements, an oilfield application 400 is formed. The oilfield
application 400 is configured to perform the tasks or functions defined by
the oilfield application modules 406.1, 406.2, and 406.3. These tasks may
be performed automatically or manually to complete the required oilfield
operations. One or more application shells may be used to form the
oilfield application 400. One or more application modules 406.1, 406.2,
and 406.3 may be used to complete tasks for performing one or more
oilfield operation(s). Examples of the tasks performed by the application
modules 406.1, 406.2, and 406.3 may include business logic function

such as generating reports, generating well plans, performing simulations,



[ 0074] For exanple, the well planning nodule 456.2 nmay be formatted to

per f or m fWogp10/@mf1pr ovi de outputs to the drilling cont potwspmdiosss?56. 4.
I n anot her exanple, the drilling noni20oring nodul e 456.3 may be formatted
to send data to the drilling sinulation nmodule 456.1 tp ypdate well plans

gener at ed t her @6YOTRESor PLNEYOBe OPEFREI0REc dPHYOIYASS SCHIYL g RNFFAtTs,
et ned by PREORGReCoRERRORs B GRIE fnllholidfinld doifh RORGHE, 0" 400
e e b S DN A o b P
256. 5. “ari 111 ngPRBRHics: PheIP I and the | AR | BHER 40P ot aifldadin T 1O

reports 464.5. JTHERR ADPHaE #dyoht iMQAREGHORA STERETOHSRAABLDAGBST (B2

nmodul es may be in the form of "pre-existing applications capable of
perform ng var lcadngisefiviiedsdddokas aGepamte muterfacs bideks@ot showiahg Toslul es

may be used to performone or nore qilfjeld operations duyrin rilling. If
desired, one odintgERes and ithdaplanentnion Abow e tegraigy Ssglwrrﬁ?‘ﬂ%éfmt h

ot her applicati,on I .0. P di kO 1] £.1 . ' in a
single appli catﬁ?eoa“u&% %gQ}é%fjsl géi %%% g@ﬂhd@igil’err a tl @ﬁ%%@?%@rgf% g@?ﬁom Cs
si mul ation durispgh 508 ptdefinel hpPREAtRin SHeIl an AppREdTidEsHeASIcheRS® fiomt ed
therewith. An econom gs si mul atpl on nodul e may, therefore, al so be included
in the definedaaiobfliglat @pppplictionnshellOpioéidddeby aadiffeyerseentity ehad 38e may be
the sane as the | oading services 402 of FIG 4.1. Ageeshown_ t he | oadi ng
servi ces 458 aPEpigedde anplication madlesieds nany 0b therrplicalion gnednles

initialization rVvi 46 ese initialization services are used to
initialize thel@ﬁ‘x}-’ ﬁ@gél’ 8rlzﬂ6'5y'epar ation for operation with the drilling

applicati om0 “Biia may also batised dutine the oiffield Aoplication process <
some cases, the application shell 401 is provided with access to a data
repository 408 (e.g., a database). In other cases, data is drawn in via the
application modules 406.1, 406.2, and 406.3. A connection to the data
source (e.g., a database connection) may be needed to selectively draw
data into the oilfield application 400. The data may then be drawn into
the oilfield application 400 via the application modules 406.1, 406.2, and
406.3, services and/or application shell 401 as desired. The data
repository 408 or the data source may be integrated or have more than one

storage component, local or remote, connected directly or through a

network, or configured in other appropriate configurations.

[0071] Based on the displayed information, it may be desired to change
various aspects of the oilfield operation and/or the oilfield application
400. For example, the results provided may indicate that a change at the
oilfield is necessary or advantageous. The oilfield application 400 may
also be adjusted, for example, by selecting different application modules
406.1, 406.2, and 406.3 and/or by changing the selective operation of the
-existing application modules 406.1, 406.2, and 406.3.



[0077] The integration services 460 nay be the sane as the integration

servi ces WOLRIF/02E87®. 4. 1. As shown, the integration serPCTAS200605382

provi ded with di scovery subservices 488 and encapsul ati on subservi ces 470.
Di scovery subservice 468 is a service used to permt application nodules to

di scover d88T2lot her Find4 doispe pehematicnexsanple cd swisoilfield applisatien 56ffor he
i ndi vi dual i cati | . be adapt ed ly with the. drilli
bppl | cat  on ShaFTOETE THAbE TRl onEETscer I o BEF tAhedett AR T ace”

191 %o 2RBRliCAIG DA Rrb gl <hifh FrctdiS, clihids! M- BRR 594 Log e

451. As shown, cation nodul‘e 3 are encapsul at ed

wi th adapters 4dguidemehl? 434. 4The Tonkesiper 45 aleyerntif® s Teguithrhédts Tor
application generated fromthe drilling al%pl i cation shell 551 and
i nt egrat ed applipetarmnug thecriliedd aperaiwad. therpeemplen driling egerationd rday | | i ng

oilfield operations. ce assenbled, the drilling.appligcation my be used
Lo sel ect | vel y PRIROFTHA GPOIGPAHaF S JaFh aygSbighit on BT, torde of bi

2010/ 02187 1PCTISPURELIA AT SAh | SRS ESSPhcSHC BB Atagr 111119

operations, dev Ing a we orin rrl operati1ons,
adj usting dril linfigatiome thit 18 il fRd apsineitiabl 480 ghid ith wader GRG dpplich@OY 91! f
desired data services nodule 462 can be provided. Data services
modules or sub-applications will perform. In this manner, the oilfield
application may 450 be restricted from permitting the wellbore to perform

at unsafe or inefficient levels.

[0073] The requirements 454 relate to the operating format for the oilfield
application 450. The oilfield application 450 may be defined to
incorporate and/or process the various drilling application modules 456.1,
456.2, 456.3, 456.4, 464.5 in a specific manner. These drilling
application modules 456.1, 456.2, 456.3, 456.4, 464.5 are loaded using
the loading services 458, and integrated using the integration services

460.

[0074] For example, the well planning module 456.2 may be formatted to
perform first, and provide outputs to the drilling controls module 456.4.
In another example, the drilling monitoring module 456.3 may be
formatted to send data to the drilling simulation module 456.1 to update
well plans generated thereby. Reports may be generated by 464.5
throughout the process. The sequence of events performed by the oilfield
application 450 is defined by the requirements 454. The requirements
454 may further provide for selective activation, data sharing, and

interaction of the various application modules.

[0075] The various drilling modules are depicted as, but not limited to,
drilling simulation 456.1, well planning 456.2, drilling monitoring 456.3,
drilling controls 456.4, and drilling reports 464.5. These application



may be provided by an application nodul e capable of interacting with a data
reposi t owo4ebjo2mach as a dat abase or ot her persistent BCDUS2005/05338N
application nodule to use data servi @@s, the data service nodul e may be

di scovered duri ng t he integration rocefss. L0.0801A t hod 500 qf perform ng
an oilfield op@cdtiesnmay bephncthed form micpresexiying 4pRlifdetsp &P Play be

performed usin noilfield heat.ion u : ' | n FI GS.
51 andor 4, o tpEngaeFishs SEBe SRR OrR BT b BBg RIS bRy
oi I field appli ﬁﬁf/l Nised Y6 pefDrithedrithbicnd1 e lobetions defing ldellidg 21f
100811The oilfiefd application shell is created 502 to neet the needs of
the oilfield ogesimd] on¢ 8y moFbefdhgsei applicatons tnsidulasayay be coethinetd asth

previ ously described with respect to %%g apﬁl i catLo sﬂjgl | 401 of. FIG 4.1.
Thus, the appl ¢ar iapplieFism mesirlasctopperiorge @adgjtiona é‘g@ie RBFREONE AR 1 ai nt s,

data and additi.onal functiagnali I red 0Q82LA.; | oilfield

appl i cati on notfiBe&s aPEHS%qooﬂ'nef Og)?a#ﬁesé?a%%&i @gt Pgsﬁpirlr)g%ﬁtide?éﬁfa%mbe

created or prezed 3tibOGiMlation! SudRP!thé airiliAg NEytiRsh 36 dU@YhiAYStakts

descri bed V\/ithe@eﬂgpect tlo tahlg application nodul’'es 406.1, 406.2, and 406.3

of FIG 4.1. Easbciafed tierowithi eAn ezppoindet $iomlatoehu reslule maya pherdfare, per f orm

at least one oilfield task of the oilfi elgf a}gpl i.cation. [0083] The oilfield
&R

appl i cati on nodsp bs ingludedinthe)dedingdoplfie ¥afi9o the oilfield
application shell 508. The oilfield application nodules are formatted in a
manner t hpto76¢r M t sThdkading saeicet el58rmpye beytheisametas thiellbading sepyicecat i on.
Once | oaded and integrated, the oilfield application_is foli di ‘I_'rhe

oi I field appli40 o6F Gy .ndks showmdlerloadipg seryiges 35%&9 Brndegowit

2010/ 021871PCT</zl1Jr§021950 éao 1r:1)’g3 8sZ1b-services, such initialization services 462. These

initialization services are used to initialize the sub-module in preparation
for operation with the drilling application shell 451. Other loading sub-

services may also be provided.

[06077] The integration services 460 may be the same as the integration
services 404 of FIG. 4.1. As shown, the integration services 460 are
provided with discovery subservices 468 and encapsulation subservices
470. Discovery subservice 468 is a service used to permit application
modules to discover each other and cooperate. In some cases, the
interface of the individual application modules must be adapted to comply
with the drilling application shell 451. The encapsulating subservice
provides an interface to allow the application modules to operate the
drilling application shell 451. As shown, application modules 456.1,
456.2, 4563 are encapsulated with adapters 472.1, 472.2, 4723,

respectively.

[0078] The drilling application generated from the drilling application
shell 551 and integrated application modules are used to perform the
requested drilling oilfield operations. Once assembled, the drilling

application may be used to selectively perform a group of individual



24 the oilfield tasks 510 of the oilfield operation(s). Additional tasks,
such as obt@mimdomgstat a may al so be perfornmed. [0084] Examoiress2069/03B3shi el d
application frameworks have been focused, at |least in part, on the

generation of an oilfield application to selectively perform,one or_ nore
oi I field tasks dillizg tasks isaph aspumuating drilinggeparations, devslaping agwell

application may_;be consi dered.as delivering, ;.ei.ther, di.rectly or indiyrectly,
o Tt etd ¢ echnat!aty TRIBEERndr iy BatRobhr s B Hofting Setaifios, e of
technol ogy funcdd@paldot diifighirdssgd by an oilfield application may include,
for exanple, advanced oilfiéld visualization techniques to view and anal yze
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eposi taries, afuaneqstoQideli sy th AbeRédddIolitle Eapabld 6f iriiactif Wit B9

oilfield data, and advanced connectivity techniques to interopérate with

other oilfiel d dppkémsitoond64, sueh, asexdetabase or bftice|pgragiphi state. ofisy an
[ 0085] Furt her, exanples of oilfield application franmeworks have been
focused pri mar iapplisatiem madule & ysegple €ayiceh thedatp serecsipadeganay be

l'ication. In,. .0jlfield | i cation, dth ilfield
technol ogy f undliFenared guiag Modmisgtasiom mBeES {1 el o appli cation, may be
depl oyed as a plug-in to an oilfield hosting application performng an
oi I field df8seki on Adimeethed &P0pel pelformumgse} pildeld opesstionsisdepjefed ineo0 f or
f ' ilfield ti . F I th 0] . dt
ber for m one.or Hokesof Thie TGN94 SRrapser BPohe O tEr i g, 08 ool or ence
to FIGS 1.1-1.dyficaRel s%clthlése l%lg@‘ﬁﬂeé Qiegic‘t%d Gn FI@PS.SN.ﬁtﬁEH/QPQ.ﬂ?‘SE%' tiple

conponents | ncl Bl ng an ol hosting application 605 operativ

connected to annéthbilingdydb® Gilloredimibefspetificrigpe st bilfigldodiplicationauckxiser nal
oilfield application 640. The oilfield 601 nay be essentially the sane as

the oilfield 40be ddilsngiapmicatibowé Flg. A&k erence to FIG 4. WO
2010/ 021871PCT/ US2009/ 053387 25
[0081} The oilfield application shell is created 502 to meet the needs of the

oilfield operation(s). The application shell may be created as previously
described with respect to the application shell 401 of FIG. 4.1. Thus, the
application shell may be provided with requirements, constraints, data and

additional functionality as desired.

[0082] A plurality of oilfield application modules is obtained 504. These
application modules may be created or pre-existing oilfield application
modules as previously described with respect to the application modules
406.1, 406.2, and 406.3 of FIG. 4.1. Each of the oilfield application
modules is adapted to perform at least one oilfield task of the oilfield

application.

[0083] The oilfield application modules are selectively integrated into the
oilfield application shell 508. The oilfield application modules are
formatted in a manner that permits them to operate properly via the
oilfield application. Once loaded and integrated, the oilfield application is

formed. The oilfield application may then be used to selectively perform



U.S. Publication No. 2006/ 0197759. The oilfield hosting application 605 is
confi gur edotaroghtsain data fromthe oilfield 601. For exBeiU82009/ps3%i|field
hosting application 605 nay obtain préduction and injection flow rates,
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the oilfield based on the information received fromthe oilfield 601. In

anot her exanpl ejlfieldeapplidation dmeyt heucosidened yasodelavarige | cither shieectly oor e

Aopltcat | on GoBirseliedteicbmalei Nosetinafily G iR pRbmtSy s 1P o1 o
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functional ity Lplide ot bkidbl, Rashhded Gibidldodbulization techiniqus! foi elesk host i ng

application 605 may include nultiple application, Er ogramm ng i nterfaces
(API's) provi di agd thelypt ngléated pBfiEld &8, adymoyedipilHeldnpsessienbnigueattess to

the application shell, nenu, too]bars, . i ness objects, data sgurces, and
canvases of t hietBEYS jaBRPrhEHeLs ﬁah%FﬁB‘ii‘E tq?@rff%ﬁo%lo%of’ixs‘%fq Pﬁglf’gf
applications, the plug-in 610, . iqel : Lcptipn shel |
611, integrati 5?P°§E?{}gsce§a%a(ll'f?8l 8§§?Iﬁlg6a§g3r%¢ﬁgie§s f@ﬁfﬂ%ﬁ%ﬁ%ﬁ%ﬁ%&&%}}%

appli cat i on nogggy éﬁ)agand Gl andBadbdriheb dity \tbetitiduictatol eroperse vidb, and
conput ati on nodule 616) simlar to the application shell 401, integration

services 404, btirfoilfickbappliatodog,e. caxderapboil eltliapplicat@ns).
2010/ 021871PCT/ US2009/ 053387 26 nodul es (406.1, 406.2, 406.3),

respecti vRjggsyas di pEiRGCExaRNI& b dilletd epplichttort fameivdrks have been
focused primarily on an oilfield application being a standalone
application. In some cases, an oilfield application, and the oilfield
technology functionality delivered by the oilfield application, may be
deployed as a plug-in to an oilfield hosting application performing an

oilfield operation {discussed below).

[0086] FIG. 6 depicts a system 600 for performing oilfield operations. For
example, the system 600 may be used to perform one or more of the
oilfield operations discussed above in reference to FIGS. 1.1-1.4, 2, and 3.
As shown in FIG. 6, the system 600 has muitiple components including
an oilfield hosting application 605 operatively connected to an oilfield
601, an oilfield repository 630, and an external oilfield application 640.
The oilfield 601 may be essentially the same as the oilfield 400, discussed

above in reference to FIG. 4.

[0087] Still referring to FIG. 6, the oilfield hosting application 605 may be
an oilfield application as discussed in U.S. Patent No. 7,248,249 and/or



[ 0091] The application nodules (625, 630, and 635) contain various oilfield
sub- appl i watdoome1em t asks to be performed by the plug-i ac&182009ls338uMber
and type of application nodul es assocsated with the plug-in 610 depend on

the oilfield technol ogy functionality delivere the plug-in 610 to the
oil field hosti %Sagbbh@éw&ﬂ%&)ﬁm%&éﬁerﬁﬁ wﬁﬁfﬁé@oam pRPlicasionRRS 620.
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(e.g., plug-in 650) may i'nclude a visualization nodule (not shown) to

provi de the hositeng mpdhdticat | amd 66fectidnh pressuresjuerelt ohamliveaec eahd/or

visualization analysis of oilfield data. As_an additi gnal, xarrgl e, the
plug-in (e.g., cpmpletion es@ymation; femudee LPiHEILER/L i ohEoeiliield( Restingown) to
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by the hosti ngpaghictieat éginé@mgt applévationmannomithizagon applitatsors ofwell | fi el d
data and generate the oilfield output 620. [0092] The plug-ins (e.g., 610,
625, 650) oper anaysisapplication, andfer atgeescipnegapmivationo, 625, 650) and nay
participate in the workflows of the oilfield hosting application 605. In
addi ti on, [0688]p! ug-Ths é#figld, h6dthg Gatiplichiaey 6@y isplurtter semfigwsdl yo wi t h
and enhance existing functions , .hative oilfield function 699) of the

oi | field hosti pgrfapplancutficé aamlggis?df@gl@eﬁ data andrgeneraty aR gilfield owtput n sone

, the plugzin 610 id tivit i nt t i|field
hosting appli cheDoda e e N iy oy ie b HRSGR Bacttredist ' ©
Specifical ly, -0 6 : OV L el i i:cajion 640
wth access. o gy e RURIR thEBRAENE baad ol AnpdoRRedifed | OF

external oilfi glogh arpbilfialdi6ul. Hlmotlet shaaplelithglbjificiheutput 62@nthyhiest i ng
application 605 is able to use the oilfield technology functionality of the

ext ernal appl i eanodel of6Be oo nparefaspeataial thel dilfidld 68hal ysis of the oilfield
data and generate the oilfield output 620. The hosting application 605 may
effecti Ve[()ﬂf@? abl efy Q@ hsea! tﬁ&ﬁlﬁﬁﬂﬁtd%ﬁhgapplibﬂ&tﬂ 605 Grdludes e bhe

0. O or p

plug-in 6 094]FI G 7 depicts a nethod erformng oilfield

oper ati ons. Som®rpailfiedhspplcdtions (z.gmgilﬁeldoapptltcetiomAOBetgscmﬁ%@bwe hout

departing from the oC R ki@ hi) Clehi SRl LEahE o FOAMBIAT KR (610, 625,
650). The plug-ins (610, 625, 650) add functionality to the oilfield
hosting application 605. The oilfield hosting application 605 may include
multiple application programming interfaces (APIs) providing the plug-
ins (605, 625, 650) with comprehensive access to the application shell,
menu, toolbars, business objects, data sources, and canvases of the

oilfield hosting application 605.

[0090] As oilfield applications, the plug-ins (610, 625, 650) may include
an application shell 611, integration services 612, loading services 613,
and one or more application modules (e.g., data module 614, visualization
module 615, and computation module 616) similar to the application shell

401, integration services 404, loading services 402, and application



[0095] Initially, oilfield data is collected (block 705). The oilfield data
may arri weobewrmesnioilfield or may be retrieved from arP@/U$2089/e53387 :
repository. The oilfield data may be2eol |l ected/retrieved by a oilfield

hosting application. The oilfield data may include production and ,injection

flow rates, pro@detesofflnb “Apcst o3 br ExPaeEelynap| disGPgar 800%nhdNor

conpl etion information. 096] Optionally, in block 706, a plug-inis
gener at ed frorﬂeéelieﬂﬁq%]ff.&égg'ci fically, generating the plug-in may include

generating an application shell, or at |east portion, froma ptovided
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appl i cation nod. y be di.scover ' t ' & pgahi.cation
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plug-in for us hhd | [dAdoARRA I8 heRsiatth @il thBeplagphisdat i on
nodul es i nt egrg‘t“gﬁe‘%‘#‘gtﬁfﬂgﬁ‘ﬁ ca?i on shel | ar]'é1 confi urg)d ?ghpe.rfor m one
or nore oilfiefehehdnai itlansilfigliomehsdlogy dunctionahity delivered byafher pliigaine t hat
any nunber of aﬁﬁl i cation nmodul es may be | ntg(%aa%t ed intq an apg] Jéc tion
shel |, where eabh tapipei edficldnhorsng aPicsiraeeU) Tor gensiating; thej gilbeldyncy i on.
[0097] I n bl ock 710 plug-in is depl oyed. i .ol £ el i

appl i cati on. TRWPB égoi nf‘J ‘ﬁh?x%’ép nﬁgq Pﬁgéﬁndg%%ﬁﬁ 4153&1%41& ? Oc%t%%éf\}ilg&
perform ng one or hbivin§! 1RO DiIPRIAhBRIHd SpPlafatiBRCGINKigesi gned
for such. Sai dmﬁfir*ﬁ@‘f%é%%‘%%”ﬂl?ég igﬁg%atg D nore a%%l “cation <hell .

i ntegration sefe\éhﬁﬁ%es Feestivagcsdoilfieldsto thadildietd mposibory Gih| Somilady, WO
2010/ 021871PCT/ US2009/ 053387 28 nodul es for use ipn perform ngui he one or
more oilfield spdngtndes., YignindépPhyeay srcladgayyispalizationnmaghulg i(8ply

Functi onal |y Sewhe i brovidss (o sk e apPiciono c0 | g st fadso fnor e
enbodi ments of  ghe Laventlonti bl aaksit08r 7dPrdMY data.  As an additional
example, the plug-in (e.g., plug-in 650) may include a computation
module (not shown) to provide the hosting application 605 with advanced
algorithms for calculations involving oilfield data. Regardless of the
oilfield technology functionality delivered by the plug-ins (e.g., 610, 625,
650) to the hosting application 605, the oilfield technology functionality
may be used by the hosting application 605 to perform an oilfield analysis
of oilfield data and generate the oilfield output 620.

[0092] The plug-ins (e.g., 610, 625, 650) operate seamlessly with other
plug-ins (610, 625, 650) and may participate in the workflows of the
oilfield hosting application 605. In addition, the plug-ins (e.g., 610, 625,
650) may operate seamlessly with and enhance existing functions {e.g.,

native oilfield function 699) of the oilfield hosting application 603.

[0093] Still referring to FIG. 6, in some cases, the plug-in 610 provides
connectivity to interoperate the oilfield hosting application with the
external oilfield application 640. Specifically, the plug-in 610 provides
the oilfield hosting application 640 with access to the oilfield technology
functionality and features of the external oilfield application 640.



be repeated to deploy nmultiple plug-ins into the oilfield hosting
appl i cat i ¥R.20F218%anpl e, the oilfield hosting applicat POT/USRE090E3387
configured to discovery and integrate27any nunber of plug-ins, where each

| ug-i | deg .di sti gt Qi l.fd t.echnol , f ti lity. | th
xanpl o, a1 <h B TIE Wl Bon Ao 05 on ahicanes deaonbcl

ddi ti | pl ' ' {1 h ' |.eat | d/ the first
o1 g~ . uher ot he a0l 1 poaglleh O e CRbRR PRRGTRL R flrwrbmyan 1S

technol ogy f unceilfieldldnajysi{ 6098] ditfibldaddta Gad gehbitHd bi@ﬁadhﬂﬁ,' 0?%0.
ollfre dat a

application peri,or ms an oilfield analysis of the collected
using the pl ug- F iR Hostimgeapplicetion 68h angy i effepsivelatbes able ¢ | dargtad et put .

Specifically, t i.]field.hosti.ng.applicatio erforns an oilfield

anal ysi s and geér%‘g‘?@f‘&mq}?&t‘8ﬁ4?’égw£@mi‘eg-&gh@ the oilfield technol ogy
functional rovided, hy the plug-in(s). The oilfield technol ogy
functional[iobéﬂ?ray in@ﬁj ederotsree aethask fori ngufesming difiel epeahiionsn gSame

anal yzing col | | Lthel d data, advanced techni gues for accessin
col | _gct eg oi | fﬁ&ﬁgﬁ?g%kéoi%ﬁ%_%&oq‘r’é@ i qep{rglgpcf@ ept éﬁ?aé’g,ngefmlg‘nced
oilfield al gor 'th@g&ﬂe%f&fﬁﬁﬁ&'a?fﬂrl;gﬂ%nfﬁé(@%%bﬂ& oilfield data, and/or

advanced techni ques for connec er oilfield applications (i.e.,
oilfield hcations..exterr the oilfield. hasti application).
10010015t ﬂ?@érlef err ﬁﬁ‘é‘aﬁé{ QF@%&& dats ‘St‘Ffé{CSqur &é@@‘ é@ggut gilfeldadata
production foregastafiok L N L Liekd based . he

I nformati on recezi?%ead froir%ﬁ'tﬁlhce)a{noirqqﬁl?etlﬁl\ﬁé.)Il ?ﬂ%y olH]ﬁFe ebffeguk%m %ngﬂé be a
nodel of one orepasitery.ealhe elftdld tduga ahdy el CollecRl/RBeEVRd B?z a Dikidig! | ne
testing operation, a production operation, a planning operation, etc. :
[00102] FI G 8 depieg sippligetiond f dhe peilfiddnilatg mayoinclide profestiohi end Sone
portions of FI r. rearranged w thout departing fromthe

G. 8.may, be omtted o
scope of oilfi érf‘JSCté(brbﬁo(%tr?tﬁﬁ PW%H‘EVB‘F ead injretion) pressures. | yell diardwated dat a
s col lected (Bhark cBletioMSidiasl o dat a
[0096] Optionally, in block 706, a plug-in is generated from a toolkit.
Specifically, generating the plug-in may include generating an application
shell, or at least a portion, from a provided toolkit as discussed above with
respect to FIG. 4. At this stage, application modules may be discovered
and integrated into the application shell (block 707). In this case, the
application shell is included in the plug-in for use by oilfield hosting
applications, where the application modules integrated into the
application shell are configured to perform one or more oilfield functions.
Those skilled in the art will appreciate that any number of application
modules may be integrated into an application shell, where each

application module provides a distinct oilfield function.

[0097] In block 710, a plug-in is deployed into the oilficld hosting
application. The plug-in may be an oilfield application for use in
performing one or more oilfield functions on a particular machine
designed for such. Said oilfield application may include the application

shell, integration services, loading services, and one or more application



may arrive froman oilfield or may be retrieved froman oilfield

reposi t orwO bh@oxsiifi el d data may be col |l ected/ retri eveddyusao®idssise! d
hosting application. The oilfield datzs may include production and injection
flow rates, production and .injection pressures, well hardware, and/or
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external application. In other words, th g-in effectively provides the
oi | field hosti ngsapphpplatation. access to the oilfield technol ogy
functionality of the external oilfield application. The oilfield technol ogy
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advanced techni ques for visualizing and analyzing collected oilfie dat a,
advanced t echnibguespdated atoc aleplorg maltipiet phhgoinsf iwtbd that ailfieldmbastngr nore
oilfield repositories, and/or advanced oilfield algorithns _for calculations
i nvol vi ng oi | f iagPHcaliana. The esamenlpaithe eiliieddy haping cpplisatiomymalicbade an
application shell . integration seryices,. |oadin ervi.ces., and one or nore
application m)d:ﬁpggu g&gﬁ%cqvgyb%lﬁ/gﬁﬁgrﬁbe BRe! b‘?s;ro(?f\épll}gﬁlf”ew FIPFREL i ons.
[00105] I n bl ocky @12, phbEides ! did 1H NG cRRNb A€ SthSorReitd or il field
anal ysi s of thi) %ﬁ gt(l:-t ec(ll1 %i Iétfdecﬁd&gg% g. Ql'he o%ffi el d ana ys?ﬁ a"fglgﬂfeérkat es an
oi I field outputexamgld, sa fasf @lupdth usasndet benfoguréd ebddisesverohmd integrate
functionality of the external oilfield application. For exanple, the

oi | field out putadddipnpb plginsdinie itba dibiald dwsting rapphisatden mpdéorvidiel Brstn t he
oilfield WO 2010/021871PCT/ US2009/.053387 3Q base n the.infor i.on

recei ved from PHEBbI fYlarE. 0 3‘8 Aagl plupgans 1 cﬂ‘éé) i?‘rﬁﬁ?’aﬂoﬁq&iﬁl may

al so be a node ~features of the oilfield. [001061ln bl ock
815, an oilfi eIlte oB%t%ﬁﬁ?‘gﬁg justed based on the oilfield output. The

ool SRR o0 4G 12 e RSk ot b RSB
etc. analysis of the collected oilfield data using the plug-in(s). The oilfield
analysis generates an oilfield output. Specifically, the oilfield hosting
application performs an oilfield analysis and generates the oilfield output
using the oilfield technology functionality provided by the plug-in(s).
The oilfield technology functionality may include advanced techniques to
for visualizing and analyzing collected oilfield data, advanced techniques
for accessing collected oilfield data from one or more oilfield repositories,
advanced oilfield algorithms for calculations involving oilfield data,
and/or advanced techniques for connecting with other oilfield applications

(i.e., oilfield applications external to the oilfield hosting application).

[060100] Still referring to block 712, the oilfield output may be a production
forecast for one or more wells in the oilfield based on the information
received from the oilfield. The oilfield output may also be a model of one

or more features of the oilfield.

[00101] In block 715, an oilfield operation is adjusted based on the oilfield

output. The oilfield operation may be a surveying operation, a drilling



[ 001071Enbodi nents of oilfield application franmeworks (or portions

t her eof ) ,woeyibei1$mpl enented on virtually any type of ch@puszi090833sr dl ess
of the platform being used. For exan®e, as shown in FIG 9, a conputer
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exi st, and t hergfogitenentTieneilfiehbdataandyobe mollentedfrstrieapdtk e otlfield f or ms.
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[00105] In block 812, the oilfield hosting application performs an oilfield
analysis of the collected oilfield data. The oilfield analysis generates an
oilfield output and is performed using the oilfield technology
functionality of the external oilfield application. For example, the oilfield

output may be a production forecast for one or more wells in the oilfield
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memory 904 (e.g., random access memory (RAM), cache memory, flash
memory, etc.), a storage device 906 (e.g., a hard disk, an optical drive
such as a compact disk drive or digital video disk (DVD) drive, a flash
memory stick, etc.), and numerous other elements and functionalities
typical of modern computers (not shown). The computer system 900 may
also include input means, such as a keyboard 908, a mouse 910, or a
microphone (not shown). Further, the computer system 900 may include
output means, such as a monitor 912 (e.g., a liquid crystal display (LCD),
a plasma display, or cathode ray tube (CRT) monitor). The computer
system 900 may be connected to a network (914) (e.g., a local area
network (LAN), a wide area network (WAN) such as the Internet, or any
other similar type of network) with wired and/or wireless segments via a
network interface connection (not shown). Those skilled in the art will
appreciate that many different types of computer systems exist, and the
aforementioned input and output means may take other forms. Generally
speaking, the computer system 900 includes at least the minimal
processing, input, and/or output means necessary to practice one or more

embodiments.



CLAIMS What is clainmed is: 1. A nethod for performng an oilfield operation
of an oi IWOedid/opwii ng a subterranean formati on for extrBCTIURYOPOEA3E7 fr om an
under ground reservoir therein, conpriding: collecting oilfield data;
deploying a first plug-in conprising a first oilfield technol ogy

functi onall!®308]nt o dmwridier.f thosel skdlad gthepwit i ek appreciata thagreme eemawiel fi el d

t echnol f ' | i wh in the first plug-i ' t t
O TRk o Ypd AR e Bl e B BRk B dgeh 851 one
an oilfield a”%%%teﬁ l&gtitolﬂeaﬁ(?lcl{)ﬁﬁ%ﬁg(% Q! &bebﬂep%ﬁ&%ﬂst%roé 'Jew{) osti ng
application using the tirst orltre echnol ogy functionality o e first

plug-in to gendfaiher,asheobt fricet @nﬂi@ﬁﬂﬁéﬁtsaﬁgy adjinpldmiéntad oaid Hiselisuteger ation
based on the oilfield output. 2. The nethod of claim1, further conprising:
gener ati ng t he sfstest hptingaiplufalisyrofinodes, kihere aach porsioovmay hg lotayed he

oilfield hosting application, the fjrst. plug-in prior t depl oyin
the first pl ug-ajgﬁ11 ﬁ‘t“b‘tftﬁ‘é‘?%i‘f"ﬂﬂ’éll ﬁﬁoé@&ﬁ@q%ﬁﬁﬁl onl;cr)1 \H’i’gré)irnn%gﬁ%/oy?ng
the first plugefh cHMRhisSAR G3deCitdiBoh it bbiBhflr system. Alternatively,

the node may correspond to a processor with associated physical memory.

o

The node may alternatively correspond to a processor with shared
memory and/or resources. Further, software istructions for performing
one or more embodiments of oilfield application frameworks may be
stored on a computer readable medium such as a compact disc (CD), a

diskette, a tape, or any other computer readable storage device.

[00109] The systems and methods provided relate to the acquisition of
hydrocarbons from an oilfield. It will be appreciated that the same
systems and methods may also be used for performing subsurface
operations, such as mining, water retrieval and acquisition of other

underground materials.

[00110] While specific configurations of systems for performing oilfield
operations are depicted, it will be appreciated that various combinations
of the described systems may be provided. For example, various
combinations of selected modules may be connected using the
connections previously described. One or more modeling systems may be
combined across one or more oilfields to provide tailored configurations
for modeling a given oilfield or portions thereof. Such combinations of
modeling may be connected for interaction therebetween. Throughout the
process, it may be desirable to consider other factors, such as economic
viability, uncertainty, risk analysis and other factors. It is, therefore,
possible to impose constraints on the process. Modules may be selected

and/or models generated according to such factors. The process may be



hosting application using the first plug-in. 3. The nmethod of claiml,
further co9R0i&ING1 di scovering, by the first plug-in, RCTASENI/O0pI38Y-1 N
conprising a second oilfield technolo®y functionality, wherein the first

plug-in is extepn i e second _pl ug-in. T od of..claim1l,
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technol ogy funcibopRldifeyndiiteQnping. oi | field hosting application, wherein the
oilfield analysis is further performed on the collected oilfield data using
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first oilfield tec functionality is an oilfield access technique to

retrieve the caldletdgpingntdasetethetind. a The aitfieid nodebmay bé updated in real-
repositories.

time to predict the location in front of the drilling bit. Observed
differences between predictions provided by the original oilfield model
concerning well penetration points for the formation layers may be
incorporated into the predictive model to reduce the chance of model
predictability inaccuracies in the next portion of the drilling process. In
some cases, it may be desirable to provide faster model iteration updates
to provide faster updates to the model and reduce the chance of

encountering and expensive oilfield hazard.

[00112] This description is intended for purposes of illustration only and
should not be construed in a limiting sense. The scope of oilfield
application frameworks should be determined only by the language of the
claims that follow. The term “comprising” within the claims is intended
to mean “including at least” such that the recited listing of elements in a
claim are an open group. “A,” “an” and other singular terms are intended

to include the plural forms thereof unless specifically excluded.



8. The method of claim1l1, wherein the first oilfield technol ogy
functionality is an oilfield connectiygity technique to interoperate the
oilfield hosting application with an external oilfield application. 9. The
nmet hod of claim8, wherein the external oilfield application conprises at

| east one selected froma group coggiaAdM$\g of an earth nodel sinulation
application, a drilling application, an oilfield econom cs application, a

geophysi csyapPkicEahiPR, @ production engineering application, an
optim zation application, a well analysis application, a geoscience
application. 10. The nmethod of claim1, wherein the first plug-inis

configured, tq in e, Wt hi eIl -hostd i ion, with a
plurality 1o'f %plnllj%t%({ng& \%}g?}en:{}lﬁge%rgﬁoﬂglfeidt ﬁg&g fl&gt&ﬂp%go-qﬁ%idaﬁlg{’itngeapl urality
of plug-ins silgedMeah dpenhtndfodextaydg lode fomdemtundergiolind Aesarsdiem f or
performng an oilfield operation of an oilfield having a subterranean
formation fofhessifyQEINISHE | ui d from an underground reservoir therein,

conpri si ng: o%l@étg{goﬁﬂf%?dlﬁ) ./ US2009/ 053387 35 an oilfield hosting
appl i cation contigur to coll’ect oilfield data and performan oilfield

anal ysi s on t hedepilylireect &dficst| hivghd datmprismggenefiat eoidfieldi ltéchedldgput put ; an

external oilfield applicatjon, conprisi a first oilfield technol ogy
functionality for ust_g‘“?twnﬁlé’iyf H}t‘?ﬁr{’ggo‘iﬁl’ggc}}qw‘?%Ialeécﬁ‘&P_?/st}’%t; CYRTFSt plug-in
depl oyed in the oilfdigley h%’éhﬁxd‘l&gﬁpﬁidcﬁﬁﬁdh@ﬁ mereﬁpn_ﬁeg%l@ﬂ pRgliift er operate

the oilfield hosting applicationw th the external oilfield application; a
tool kit configured tanmypeises at eleaste ohe rmodwe uty- ipnovidedthe first oilfield

technology functionality;

performing an oilfield analysis on the collected oilfield data in the oilfield
hosting application using the first oilfield technology functionality
of the first plug-in to generate an oilfield output; and

adjusting an oilfield operation based on the oilfield output.

2. The method of claim 1, further comprising:
generating the first plug-in from a toolkit; and
discovering, by the oilfield hosting application, the first plug-in prior to
deploying the first plug-in into the oilfield hosting application;
wherein deploying the first plug-in comprises extending the oilfield

hosting application using the first plug-in.

3. The method of claim 1, further comprising:
discovering, by the first plug-in, a second plug-in comprising a second
oilfield technology functionality, wherein the first plug-in is

extended using the second plug-in.

4. The method of claim 1, further comprising:
deploying a second plug-in comprising a second oilfield technology
functionality into the oilfield hosting application, wherein the
oilfield analysis is further performed on the collected oilfield data
using the second oilfield technology of the second plug-in.



a first discovery subservice configured to be used by the oilfield hosting
appl i cat Wh2Me0HBEcover the first pl u%;\,;]i n prior to deplTHRPOPHEIF st
plug-in. 12. The system of claim 11, 3Wherein deploying the first plug-in

conpri ses. extendi ng ,t il fi el st | & | ' I st
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11, further conprising: a _second plug-in deployed in the oilfield hosting
appl i cat i on agnHca N | aupEfcld eprnamaich apPHERIRTH %igePPRYNICS aRplicatigy 2

functionalit wherein the.oilfield,..apalysis,: nerf or t he
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one selected froma group consisting of an earth nodel simulation |

appl i cati en,The setddd afjclajip! li, cetidrein, tharfirst bilfielddteeliniogy dunctpmalitwis on, a

geophysi cs application, a 36 pyroduction engineerjng .@a Lcatjon, an

opti m zat i onnayifialé atsushzatipnsechnigng tq analyzg e %@P%ﬂﬁﬁe&ég@g ence

application. 16. The systemof claim1l, wherein the first plug-in _
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an oilfield access technique to retrieve the collected oilfield data from one or

more oilfield repositories.

8. The method of claim 1, wherein the first oilfield technology functionality is
an oilfield connectivity technique to interoperate the oilfield hosting

application with an external oilfield application.

9. The method of claim 8, wherein the external oilfield application comprises at
Jeast one selected from a group consisting of an earth model simulation
application, a drilling application, an oilfield economics application, a
geophysics application, a production engineering application, an optimization

application, a well analysis application, a geoscience application.

10. The method of claim 1, wherein the first plug-in is configured to interface,
within the oilfield hosting application, with a plurality of plug-ins, wherein
each of the first plug-in and the plurality of plug-ins are developed and
deployed independently.

11.A system for performing an oilfield operation of an oilfield having a
subterranean formation for extracting fluid from an underground reservoir

therein, comprising:



17. The system of claim1l, wherein the first oilfield technol ogy
functi ona¥9P§10{03188h oi | fi el d visualization techni que toPGHHPPIYOIBY
collected oilfield data. 18. The syst®m of claim 11, wherein the first
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application conprises: an application dul'e; an application shell for
defining the first pbhgaicurasitficiéloaghityel y receiving the application nodul e
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functionality to: collect oilfield data,;
oilfield application;
a toolkit configured to generate the first plug-in; and
a first discovery subservice configured to be used by the oilfield hosting
application to discover the first plug-in prior to deploying the first

plug-in.

12. The system of claim 11, wherein deploying the first plug-in comprises

extending the oilfield hosting application using the first plug-in.

13. The system of claim 11, further comprising:
a second discovery subservice configured to be used by the first plug-in to
discover a second plug-in comprising a second oilfield technology
functionality, wherein the first plug-in is extended using the second

plug-in.

14. The system of claim 11, further comprising:

a second plug-in deployed in the oilfield hosting application and
configured to perform a second oilfield technology functionality,
wherein the oilfield analysis is further performed on the collected
oilfield data using the second oilfield technology of the second

plug-in.

15. The system of claim 14, wherein each of the oilfield hosting application, the
first plug-in, and the second plug-in comprises at least one selected from a
group consisting of an earth model simulation application, a drilling

application, an oilfield economics application, a geophysics application, a



generate a first plug-in froma toolkit, the first plug-in conprising a
first oilfield technology functionalisgy; discover the first plug-in by an
oilfield hosting application; deploy the first plug-in into the oilfield
hosti ng application; discover, by the first plug-in, a second plug-in
conpri sing apseReich Qingfreetiflc t fHNBRIoATYanf WRGHIARBh I &pplicwher, ek nwelne first
plug-in is extended using the second plug-in performan oilfield analysis
on the col | eendssipppilicatien. @geasdignce peplispfion.el d hosting application using
the first oilfield technology functionality and the second oilfield

t echnol ogy t.| | ity Qf 4t Ji = b J r o ifield
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technology functionality for use in performing the oilfield analysis.

17. The system of claim 11, wherein the first oilfield technology functionality is

an oilfield visualization technique to analyze the collected oilfield data.

18. The system of claim 11, wherein the first oilfield technology functionality is
an oilfield access technique to retrieve the collected oilfield data from one or

more oilfield repositories.

19. The system of claim 11, wherein the oilfield hosting application comprises:
an application module;
an application shell for defining the first plug-in and selectively receiving
the application module according to a predefined constraint;
an adapter for encapsulating the application module for compatibility with
the application shell; and
a loading service for loading the application module into the application

shell and initialize the application module.



20. A computer readable medium storing instructions for performing oilfield
operations for an oilfield, the oilfield having a subterranean formation with
geological structures and reservoirs therein, the instructions comprising
functionality to:

collect oilfield data;

generate a first plug-in from a toolkit, the first plug-in comprising a first
oilfield technology functionality;

discover the first plug-in by an oilfield hosting application;

deploy the first plug-in into the oilfield hosting application;

discover, by the first plug-in, a second plug-in comprising a second
oilfield technology functionality, wherein the first plug-in is
extended using the second plug-in perform an oilfield analysis on
the collected oilfield data in the oilfield hosting application using
the first oilfield technology functionality and the second oilfield
technology functionality of the first plug-in to generate an oilfield
output;

adjust an oilfield operation based on the oilfield output.



