O LFI ELD APPLI CATI ON FRAMEWORK CROSS- REFERENCE TO RELATED APPLI CATI ON
[0001] This application clainms priority to the filing date of U S. Patent
Appl i cat iwo 288va2a871No. 61/ 091, 207, entitl ed "Syst em and Pietusoah9foss3s?
Performing Glfield Operations,” filed on August 22, 2008 and to U. S.
Patent Application Serial No. 12/535,340 entitled "G lfield Application

Framewor k" filed @INRIELD APPRICATIONFRAMEWEORIK i ncor por at ed
herein by reference in their entirety. BACKGROUND [ 0002] Operations, such

as surveying, drilling, wireline testing, conpletions, production, planning

Gownhote 1 uide. SRasseREFEIBENGE T AT e ABPLICN AR v v ©

met hodol ogi es, such as seism c scanners or surveyors to generate maps of
under gr oud@00Kr mat i dids affpksationoclains guiordy dodht efilizm altez efl 1.8, Peteat ni ne
the presence of subterrapean assets, such as valuyable fluids or m nerals,
or to deterni né\RidEaHaR sﬁéaqfanséli/%]sg‘gﬁc%@ﬁ\ie‘{ch§ﬂ§mraﬂl§t M@L%ifgébl e for
storing fluids. : ' ILJiNng. an o] ' 1;,0NS ata is
typically coll gf?@gl%ﬂﬁ Bimaelrf@s(?éerééﬁ Or%_rlégdnfg{ldg\ajé"&_lt??’ ?ﬁgé%grtgtpo $. Such
data may incl uggien OAprIELSaEi%H?SeridIFNQT TB1538B40e St N 9OBFRIE N gfion
formations, equipnent, and historical and/or other data. [0004] Typically,
si mul at or s ar e Fdaskgoed’ tidledodal Aqpesi f4,c 2069a\both of whihr are Ipeby ons of
the wel | bore operation. Due to the conplexity of the oilfield operation,
nost si nul at or dneprporeigshigreinohy eiesenes # el dyiretyspeci fi ¢ segnent of the
overal |l production system such as sinulation of the reservoir. Sinulations
of portions of the wellsite operation, such as reservoir sinulation, flow

t hrough the wel |l bore or surface BAGCKEROYNBre usual |y consi dered and used
I ndi vidual ly. [ 0005] A change in any segnent of the production system

however, ?ﬁﬁﬁ] 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.

[0003] 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,

equipment, 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.
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has cascadi ng effects on the upstream and downstream segnents of the
production system For exanple, restrictions in the surface network can
reduce prwouotoozig7ry of the reservoir. Separate sinul ati ea3/usg@wosdsy fail
to consider the data or outputs of other sinulators, and fail to consider

t hese cas i_ng effects. SUMVARY [0006 net hod. for perf.orm n oilfield
oper at i onﬁﬁﬂ)szn oi I?‘i‘éﬁaagﬁé}'\'/ﬁ% S%é@ﬁ%&&ﬁﬁg@é%&“?@ﬂ?g{?%&h_“ﬂ% eﬁeq%ﬂeéld

i ncl udes col | et b oM i SN uding a
first oilfiel dﬁ%%@%ﬁgﬁi%’gy&?%ﬁg??‘gtkgﬂﬂ’ﬁﬁ%?‘% A fofnbirédh Rln tsot e

appl i cation. Th@diptibedydteid NBor Exerhple sespeti@isninntie arfact hieblerkageml ysi s on
the collected oilfield data in the oilfield hosting application using the
first oilfiel dradactpoddugyivityrdithe reseivtojr. ofepasatefsimytatiohs gypicallofaikiger at e an

oilfield output and adjusting an oilfield operation,hased on.the.oilfield
out put. [0007] censidar the datarar %Hu';&dvjéﬂﬁ%fg%@%%to@b prd Eﬁ‘lgt%ﬁﬂﬁ“i‘?{ttp‘a%‘?
framewor ks wil | _he ag%?%&t fromthe follow ng description and the appended
clains. BRI EF FREHHR OF DRAW NGS [0008] So that the above descri bed

features of oilfield application frameworks can be understood in detail, a
nore particul ar description of oi g&m | ication frameworks, briefly
summari zed above, may be had by r o the enbodi nents thereof that

are illustrated in the appended drawings. It is to be noted, however, that
t he appenpi®6]ir awi ngsmeihodsor pefonning drygilfield opetrsttinneiinsoitineld agirngher ef or e
not to be considered |imting of its scope, for oilfi (’el d app{fj tion
framewor ks nmay adwbterraneat Kermatinm| The engthed ineudemerliseding o1 gptar| s,

ubt o7 r anean 1 oft FGHEY BBl HinBhiEs Cerbal il Aot olPhfl JEHBhevsi £ el o
operations bei ng, perfafiffPthtd ad Bfifld hb&lE 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 oiifield application
frameworks can be understood in detail, a more particular description of
oilfield application frameworks, bricfly 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.
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[0010] FIG 2 is a schematic view, partially in cross section of an
oilfield having a plurality of data acquisition tools positioned at various
| ocat i onswal2orugp21d47e oil field for collecting data from tlreTdaiIsRO0QNEIBIEAN
formations. [0011] FIG 3 depicts a pBoduction systemfor perform ng one or

o A e SRS M o <
16 o dept ot o viehov PR IR poBRURR trhe ol FRRelh o Bbvtn

[0015] FIGS. 7qandifosemicls buhHpeFofmEd BETRObTAE, one or nore oilfield
operations. [0016] FI'G 9 depicts an exanple conputer systeminto which

i mpl enent at4.0ns of ious_technlgues descr] her ei i kv nt ed
in accor di'm@?w th ]\éﬁ% %r‘s %?Iie%%oﬁ?e%rﬂag{.lj‘_ﬂggﬁﬁégsgé%ﬁ% &ﬁﬁfggﬁﬂ
Speci fic enbod ha@iﬂgsd Plukdlit)OF daea HERAILBRUodIS pdSHRnkd Wt VhribeS RIcBA6Ss L0 the
acconpanying figures. Like elenments in the various figures are denoted by
| i ke referenceamgehabifithl foreoHedimgndata ffdio 18] subterdreah dbimationsy. det ai | ed
description, numerous specific details are set forth in order to provide a
more t hor gomgunder F1@Ngi Aghicts g}&ﬁictibﬁsé (8 Sor :@ﬂo_nlﬁ né QR MbRS have
not been described In detai'l to avoid obscuring effbodi nents of oilfield
appl i cation fr aitfiekrdseritd®ikd] FIGS. 1.1-1.4 depict sinplified,
representative, schematic views of a field 100 having a subterranean

formation cont agi;Q94. _ 1 H‘eﬁ)’f SO RHB RN M5 bPUS
field opellat iaclns be?%gg‘éﬁf@?ﬁgﬂgﬁ"% %gﬁgi el éﬂfg% FI G%l. 15}%epi cts a
survey oper at i gorbeilfigldpspdratiorsd by a survey tool, such as seismic truck

106. 1, to measure properties of the

[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 ecxample 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.
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subterranean formation. The survey operation is a seismc survey operation
for producing sound vibrations. In FIG 1.1, one such sound vibration, a
sound vi bwetzoowv2isr2 generated by a source 110, refl ectsprofffushawiozzas 114 in
the earth formation 116. A set of sou#d vibrations, such as the sound

vibration 112 is received by sensors, such as geophonereceivers 118
si tuated UW1dhe ear FHOR. E-Grgﬁ@éplc?ﬁgn g, represeRiaiya Fehematie yiewtohs i nput

"ot dat a colpirrToD,Badheth SHiERuSed Hiihath 02, SPSAPHIBI RAR A O
data output may)penchar £l déﬂ[i%tgb%}rﬁt’i&ﬁ ﬁélldfdf)re}diﬁfnsﬂfeﬁfgeﬁé?&ﬁeﬂ gepid ed, for

exanpl e, by data reduction. FIG 1.2 depicts a drilling operation

bei ng per for mefieldy 100 IRIGnd .1 alepsctd 6 sé@reyspgardiion yeing rjegfot@i@dalnl sadvanced
into subterranean formations 102 to forma well bore 136. Mud pit 130 is

used to draw dsumvey rfgokusich msoseismia tiucki H.- Hot snaapareapropsitiasi e thes2 f or
circulating drillin rrudfdom.thrg.g_]gh the drilling tools, .then up the

wel I bore 136 atkPERARReAT, [PHBAQR'T 208 SYREYQOPEIANGY ek | SRBaI TP | t er ed
and returned t j [ -1 S b oring,
control ling, o?pél?ﬁ?lg}fgﬁgﬁ %%%d‘ﬁ%gg\%}mﬁ#%q;aﬁﬁgﬂﬁ%gfrmgaﬂgﬁgoﬁf%l{ g%untﬁool S gr e

advanced i nto {heatsetLsmaneaibriidsnal R qraeidded b9 4 eanie tiNG, reBetyoff 104.
Each well may target one or nore reservoirs. The drilling tools are adapted

for measuring bosiedrsl bldiroer earts farmatignl blfgid geindl seungr vibratiapst sashs. The

| ogging while drillin 00| s .may so be.adapted for taking core sanple 133

as shown, or rﬁrﬁ%éogﬁi bratigng 1%5?@%64?59{ Stféls?‘ékéHéhﬁ%n%e%%ﬁpﬂ'er

tool .[0021] A sur i L. 13440 e ni i {tling

tool s and/ or o?#gi‘%gse%g_g’r%l I g%% ,OEatgﬁwe OSags;lﬂ\?\%r:;éh gﬁ%?ramsb%ﬁyég gjro Ié#ow_nho! e

sensors. The spidad®l aidpul dtd & £ 8e@mPufer AR2COBTHRefidtit RE1cH 106.1 henddri |11 ng

tools to send commands to the drilling tools, and to receive data

t herefrom Therespofisice tonilte iBitcdithe compidtra 132e ganedtedusdismyia idatadri | 1§ ng
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 arc 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.
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operation and produces data output 135 which nmay be stored or transmtted.
Conmputer facilities may be positioned at various |ocations about the field
100 (e.g.wothm/mws7iace unit 134) and/or at renote | ocatiPomaIS2¢00028B7 Sensor s
(S), such as gauges, may be positioned about the field 100 to collect data
relating to various field operations as described previously. As shown,
sensor (SJ002]posi t Posiwdiadenunihd 3dris wsed to eemmpwrsate with shediillingnpolool s
and/or at the rig, 128 _to neasure drilli paraneters, such as, weight on
b1+t oraue ontBIPT it GPaZtioenphousll s Wit Gier s ice pf oMb

rotary speed, ofd. Ph'SurBBE AL 953 R ARBIL 16t oRRRIALAAR. wiENIR S ()
ocat | the circul

may al so be positioned In one or nore ons in ating system
[0023] The dri Wiillfip tooM fo 4&fd SoriBandn ed yigke dallpgd oo, hwleoasseindldatd BHA)
(not shown), generally referenced, near the drill bit (e.g., within several
drill collar | ¢regefiemt Thmsutiaceiniitll 38ico]lectSidatbgenesated dueingsbedbilling ncl udes
capabilities for neasuring, processing, and stori]gighi nformgation, .as well as

conmuni cat i ng APERLIPA ¢ 213G, PLOCHCEH | _atﬁﬁqtp%el:‘;éot‘i’ hgly H&ssHsed Purt her
ncl udes dr {11 SRULAI. | CLARERGTEINRs R BHop R ASied FESHISIE g lIRE | 07,

[ 0024] The botfr provi cofnmuni cat 1 on

subassenbl y t hgbyaQRERIE PO Ee W tHE dubtace WnleIcR) WAttor hefemdiRGoe4MoNdNI cat i on
subassenbly is adapted to send Signals to and feceive signals fromthe

surface ugs a co nj 0N han S S, I I e r

el ectro- mat ]i o t%@?@)’gﬁf%gggg%e Pt h%gpq%p%g%kg(ﬁlg#n&;%g{t ?ﬁlée_rlfsq{.glt 0e0

comuni cati on §3I8QRRE ARtaVrelidhgl G AR el ofANBhE as BedciRaPrévibnslyhat

generates a signal, such as afnm acoustic or el ectromagnetic signal, which is

r epr esent at i ve Agfshbla, sexasu(Spisdrasitioregparomeeiransre Ibtatvads| inkike dpflireri at ed

by one of skill in the art that a variety of_ tel erretr¥ systens may_be

enpl oyed, suchteds and/er atithe 1ig 280 measste ditigepdramsierdrveh agrivcight

telemtry system. 00251 THR| SBbLired IEnPELLERL Ebs idd | ShASHRLL no to @
rotary speed, and/or other parameters of the field operation. Sensors (S)

may also be positioned in one or more locations in the circulating system.

[0023] The drilling tools 106.2 may include a bottom hole assembly
(BHA) (not shown), generally referenced, near the drill bit (e.g., within
several drill collar lengths from the drill bit). The bottom hole assembly
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
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established prior to drilling. The drilling plan typically sets forth
equi pnent, pressures, trajectories and/or other paraneters that define the

drilling woaossrigior the wellsite. The drilling operati @enTrsgomhssssbe
performed according to the drilling pban. However, as information is
gathered, the drilling operation may need to deviate fromthe drilling

pl an. Addi ti onglarametass. ditiwill beyappreotatest by pee aifiskils imthe ane thasramextjety he
subsurface conditi(ins may change. Thg earth model pay al so _need adj ust nent
as new i nf or matfofelfmewy| putemy Moy26F Twelayeda Yuhnas ewied deHspiRe. (s) may

be coll ected by r f | t 4 [ her data col |l ection sources
for analysis oreléﬁ éﬁé%lregg)g?%eé.k%%ﬁglatggﬁetggﬁsg%{lgd by sensors (S) may be
used al on in conbinatjon with other data. The data mmy be collected in
one or m)ﬁg8 abasg’l’&‘f?éiw@a‘@cw&ﬂ@?ﬁetlﬁé&%@ﬁ ageorgingsia a driting plandhatdy be

hi storical dat [ dat a, .@r corbi nat.k,ons theregof. .The real tinme
data may be use ta’l%ﬁgllr'ee&a!&fqrng‘? %ﬁlﬁgllgmﬁlef .@Eﬂlﬁ)%ﬁ eélmgsg’%mﬁll]é’ 38{5a%%. al so
be conbi ned Wi tdqulingdi! prASudR! RajBEtofied BhdioRRIAS pRhmbiérd ARl RFALUAES. The
data may be stored in separate databases, or conbined Into a single

dat abase. [002drillihge mocésacoruthiet weBditeraylHee dpitling dedrationhmayt thensbei ver

137 to all ow communi cati ons_between the surface unit 134 and vari ous
portions of thdeffoamgd 1agortingttnethe dalingontan. THeoWsyET, azse infarmatign ismy al so

chown) f or  act dAUIHREA-BE NG APerf GOy et Y 08 7iof OB, Re AR UOEPI: 34 oy
then send Com%iﬁgﬂﬁn% s td?illtill% of btled opBhtios [aﬁezﬁﬁféﬁné&) tf?@&@ofglgﬁgéﬁ Vﬁgy

The surface unit 13 recei conmands vi a anscéi ver

itsel f execut e coadiingdsmay dhbgge Mg edtle rmodel Py edse® hesadpssteny agled to
analyze the data (locally or renmotely), nake the decisionsand/ or actuate

t he control | er nepninfoprimatiparissplleethéd field 100 may be sel ectively adj usted
based on the data collected. This technique nay be used to optim ze

portions ¢0026le fi elTheopsd ghitefed BYGRn&Hs ¢ONhiHl bé BPilected by the surface
unit 134 and/or other data collection sources for analysis or other
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 ficld 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
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drilling, weight on bit, punp rates, or other paraneters. These adjustnents
may be made automatically based on conputer protocol, and/or manually by an
oper at or . woOnospomes7eases, well plans nay be adjusted to ®eraskoopsi3aum
operating conditions, or to avoid problens. [0028] FIG 1.3 depicts a

wi reline operation being perforned by a w.reline tool : uspended by a
rig 128 and i ndy/ar \ﬁémag%rtgel%ﬁﬁ?leﬁl & us magher, %If#ﬁ& f@lmgbg’.% isy

adapted for depl i t 3 A ueeh v RIS,
perform ng domﬁﬂ%ﬁg}%&g{l@ﬁ%ﬁd?@e\ﬁﬁ@ p&e)e(r:? ?%g&égrgr%ng?ﬁﬁrﬁ%hvﬂﬁ' el hg Hf%gol

106. 3 may be uggdl @ dpiRNizEepsriighhest MRY FRMD afpérafiar fichsad @onpellfgr M ng a
seism c survey operation. The wreline tool 106.3 of FIG 1.3 may, for
exanpl e, have drillimgp| omighe, onadbigaquinye, raésciori otiler garaeterst i dheseer gy
source 144 that sends and/or receives electrical signals to surroundi ng
subt erranean f adjnsiments map bgnmade gwematealdy as¢d PO FOmpELSK PRIWGH: t ool

106. 3 b i vel d f
comput or 122, 100 WGBEBY; i relor B BAsSe, SFRRTARRE Y o °
106. 3 may al Sogcgh&\éu% Sagéﬁoﬁtﬁnﬁﬁeopwﬁ@gf@oﬂmﬁéns%%ﬂto IRGidprbbRER. uni t 134

col | ect i?,data ner at e uring the wreline operation and produces data
out put t may tpred.or transmtted. Th L.rel | .3

be positi ;Q?at vafﬁgug'ge‘%fpﬁ%tsi # Wﬁrg%l 6%%980]%3%&1@% B%%(\)/Ii&@ée)d al}}gﬁdrve;agr
gther informal aRiing! bl m%.@osdsge%&éabbgrar ARCATR R TRiol @Melftre (13836

Sensors (S), s as gauges, may be positioned about the field 100 to
collect data rEI@tilmy tTheveidetius tbokl106Sper atamed fes ddpkymdntdnfir ¢ha ousl y.
As shown, the sensor S is positioned in wireline tool 106.3 to neasure
downhol e par aneeberenhd & forr ganerating wetldogaxparfiraing desinhple fstsnngher i ty,

fluid it d/ th f field I on.
FI G 1 4 Hepi cbales IBoMIBRISn THBePATaR Do gt r et e B 40P f on
tool 106.4 deployd: fetBdPark! S5irhtus Tot BlifoRhingY sLMRSsurv&F operation.

The wireline tool 106.3 of FIG. 1.3 may, for example, have an explosive,

radioactive, electrical, or acoustic energy source 144 that sends and/or
receives electrical signals to surrounding subterranean formations 102 and

fluids therein.

[0029] The wireline tool 106.3 may be operatively connected 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,

fluid composition and/or other parameters of the field operation.
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129 and into a conpleted wellbore 136 for drawing fluid fromthe downhol e
reservoirs into surface facilities 142. The fluid flows froma reservoir
104 t hr owyb 2psav2087at i ons in the casing (not shown) and iPotraskdve/ops3stiuct i on
tool 106.4 in the wellbore 136 and to8surface facilities 142 via a

gat hering network 146, [0032] .Sensors_(S), such as gauges, .may be

posi ti oned0®bdut t h&1Ei di-4 depirts 2 dspdudiongaperatien Jpsing pesfaraiedoby & el d

i describ i qus] v h h :
o t1oned n ProsrafueBl e fofplawd n8rd Bl RPaRIRICH, ERNRS 8k, o
Christmas tree ;5890 Jhiehl ESm@féft%%elMﬁe P36 T1Rf Cdrh@fig iﬂt}ildlﬂ'%m g/ or the

production facility, to nmeasur I d paraneters, such=as fluid

conposi tion, fldownhaleesesepossinte surfhefivilitiesr 642, ar@d/ fluidoflbes fpamnaaret er s
of the production operation. %0033] Production may al so include injection
wel I's (not showeservair 184 dewughqsviorgtiorsnia the casing (gat shawmgatdinto ithe es may

col Tocting dowRRoEupR pel aehie e VRF0R) L S B wikisf Tonfiis B 17271 4

depict tools u ifgeRt perties of a field, it will be appreciated
t hat the tool sﬁ%%ﬁe%’lg use‘&ﬁﬁ(np%:gnnect ion with non-oilfield operations, such

fi 1 , ' ., St , t her...sub Llities.
A so.wni 100, o) mSoatel® K ohch B SRR RBv AR PORpP L PO el B ' °S
appr eci at ed t hgf Féfl‘i’édt (El‘dﬁat TPRAY @%foug(ﬁéll& o@@ﬁﬁghg a%’ﬁe&‘?ﬁ'%ﬂgﬂe@%ﬁg eters,
such as seisnic two-way travel® tine, density, resistivity, productron rate,

etc., of the suhtdhonal) e séorES) amyethepoditibhed Beteogiiodattido (datlioens may be
used. Various sensors (S) may be |ocated at various positions along the
wel | bor e and/ opr akwcised eqnipmertosich ao Choistreas traad28y gatheringrnetweorlkdesi r ed

AR TG TN TREN R N TV AT ST S
provide a bri ef,, AG86LAPL &hsHuidboRARIGh, HourdtdepFeskiR! Enfekdtufds 1€ d

application

and/or other parameters of the production operation.

[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-oilficld operations, such as gas ficlds, mines, aquifers, storage, or
other subterranean facilities. Also, while certain data acquisition tools arc
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.
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frameworks. Part, or all, of the field 100 nmay be on | and, water, and/or
sea. Also, while a single field neasured at a single location is depicted,
oi | fieldwppbioceis7on franmeworks may be utilized with anpctarsbemoasizen of one
or nore fields, one or nore processing facilities and one or nore
wellsites. [0036] FIG 2 is a_schematic _view, partially in cross, section of
field 2001038lng datlhedicddrentigyntionsps FHoS. -,l-bézt.rtz,lntm@@%?r@vzfvzazl

i tioned ' | ' | field for. eall ecting d f
Phe subt or r anchel FatetER /o oRuRlS drof nel Chanty BiCois it ARplbMorta, oo
the same as daf@gnRciitks! ParNoft 20! §f #6fiel J61P nthyObe bhGFnd, lwhtet, dnd/or

respectively, or others not depicted. As shown, “data acquisition tools
202.1-202. 4 geped. ABodahile singleofichearusasdnt s dfglello2tontis desiped! i vel y.
These data plots are depicted along the field 200 to denonstrate the data
gener at ed by t hdfiekt apnlcatips feamemerks[mag b utdizgdpyish gny gembing®mohy e
exanpl es of static data E.If s that Rnﬁ% be ﬁgenerafﬂeg.l'B)eé %ﬁta acquisition
tools 202. 1- 20918 OF U LEldSe ARE §fo IR PIOFESSIg,IACHI] PE1 Yoot hat data
pl ots 208. 1- 208 JsffBy @al so be data plots that are updated in real tinmne.
These measurenent's nay be anal yzed to better define the properties of the

formation nd/ or ter.m ne .t he .accuracy of the neasurenen n r for
checki ng i@i?. rrorsfiﬁhg lﬁlaoﬁcélewtlga‘@ﬁwopgftﬁilyrlé's‘br@ﬁ% PRARMO %ftsﬁf’@rgé{fs may
be aligned andysg; :Or Al b 4 [ . I es.
[0038] St at o NEVREHLt SRR IRREEE APy 265 W0 2.4 BosBoRRERL 5o
of time. StatigaRb@ M0Stichd ul6Rd etiraniplé dadaforeasmliceting r aaaa ofotlee sanpl e
of the formation 204. The core sanple nay be used to provide data, such as
a graph of thesdsngangan fromegiony?04hdPatatiquigifion deols oii2. b2Add playsheal

property of the core sanple over the Iengih of fﬁﬁécor% Fk:' ts flgg4:1lensi ty

and viscosity Hy BEEs St ACGHISIRRN { 10giyst (o Ac e ar yi

pressures and {euRSEAGYN 67 ottt EFideR’ Chs AMBwh, 'dutd abQUHIA tools
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
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trace that typically provides a resistivity or other neasurenment of the
formation at various depths. [0039] A production decline curve or graph
208. 4 i s wodymnarrigzidata plot of the fluid flow rate ovePCTiuse009/Dhis87
production decline curve typically pri®vi des the production rate as a
function of tinme. As the fluid flows through the well bore, neasurenents are
taken of fl ui dvirydpeprésaures anghtcaperatoes: abeic date plofr 288.3 dsrmplogistion, et c.

0040] O her dat I l.Lected,. h i storical dat
 mput, _econonfacs i PG PERAG: 8 GEHSRY e P e Reir e a b

par anet ers of T tﬁ)ﬁtat\/%ﬁog§ﬁ§]]§}hped bel ow, the static and dynam c
measurenents may be analyzed a Used to generate nodels of the

subterran ormation to determ.ne characterjstics.thereof. Simla

nmeasur emaﬁﬂgwaay al SoPypdugtien dpﬁql%ﬁgﬂ’reeorcgféﬁ ?98'r£15f %%ﬁﬁ?%gﬁ@p%le{ s over
time. [0041] T S - ali gi cal
formati ons 2065@-@%2&% T%s%gﬂgvéq‘{eyﬁ ﬁ#‘é’%ﬁ?éﬁ%ﬁr&éﬁﬁzﬁi&i@éer aY@})Sggn’éal%fons or
layers, includpfgiidessti! proda¥fion 38@ ds aafupstiboRdtitmb.ay4s tBOGluld fowdal e

| ayer 206.3 and a sand |ayer 206.4. A fault 207 extends through the shale
| ayer 206.1 anthrohgh tsr elhor, nzapsvreptditareTtakers phflned peapertaasgaueh 83 on
tool s are adapted to take neasurenents and detect characteristics of the
formations. [08@» rajgs, PESEUERAMPRSIEQLIES-r anean formation with specific
geol ogical structures is depicted, it will be appreciated that the field
200 may c{04l]n a varhet dataf mpyohlsgilaicoBectadt suahs asrdstoricalo daty iwsas,
sonetimes having extrene conplexity. In so | ocati ons, i cal |y, bel ow the

wat er |ine, fl| HIRNHEBFOHEEUDYN tlé’&a@’%‘ygbpt %@FW@H‘L&E‘ @Q@hg@f"r t he

andor 115 geoPagrieiey abritEEY. A SeRtRaRhARRL; hESHBlis i WBHHEN °0s

being in measurements may be analyzed and used to generate models of the
subterranean formation to determine characteristics thercof. Similar
measurements may also be used to measure changes in formation aspects

over time.

[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
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specific locations in the field 200, it will be appreciated that one or
nor et ypes of neasurenent may be taken at one or nore | ocations across one
or nore fweldr/mis7et her | ocations for conpari son and/ or pPamalSg@o®53380043]
The data collected fromvarious sourcds, such as the data acquisition tools
of FIG 2, may then be processed and/or evaluated. Typically, seisnmic data
di spl ayed in thﬁp@t@imammept otay2ostakenrasmneher watealaratjons atioss oneol

202.1 is used b sicist,to.determ ne characteristics of the

subt err anean féi%r%‘?r%go@d% lagatigns &0%138%@8&;3 GRRALYSIE- the static
plot 208.2 and/or log data fromthe well log 208.3 are typically used by a
geol ogi st [0043et er ni watd ceblectedr dvarer |V31'10u$ ssfurcdse sudht easr dime adata

formati on. The production dat .4 is typically used by the
reservoir engi REBWISHEPTGERQls fin (\E’ g]r gmﬂ? ePKR?P?S}é ‘i}(@’i @rVFl]éllaF . The
bo. anal yzod. ust g MR Clb e, ARHRLES %'o% e, ESIO! TRt el o™
300 for perfordafd degeWidd 96oloRORAL ii9NSsedAByS ROPEupHRRIRI td | RkdnlIAS 2
plurality of wellsites 302 operatively connect ed’to a central processing

facility 354. ‘Eheraotdri‘stled; df donsulgemrandannfoohafiviz aidd features. Tt eowbedhtao |0 mit

the scope of oi|field plication frameworks. Part or all of the oilfield
may be on | and SAAWNJR "e&tatlﬁlpé@)t 2%2 |aéd/a)r§1)g]§p€:l Espmhémelwqgﬁ% 3iatg)| e

ing faci] | d
(F:){)(r)r‘l(::)ie?\;lt ingn g? 't%%gl&‘? g%(f«? o"‘lfjlrg Igg%%o elgﬁn%%%ﬁlbsf 8@8@’3% tLFgé’)rélth?i es and
one or rmore We'shﬁﬂeh%ﬁeéﬁfbrﬁﬁn%e?ﬁ@hro&ﬁﬁﬂﬁha@ﬁ@w"ﬁah@ Q&g]ﬁg% gally

equi pnent that fornms a wellbore 336" into the eart

t hrough subt er maedaby f thiematsansir 3efigineet udi rigtarages viluids 304 rddeesdr
reservoirs 304 contain fluids, such as hydrocarbons. The wellsites draw
fluid from t he chaggteyisties Hrmdyas@aimd]bsothqwgecﬁﬂgksb@mbyslmst andiths vi a

surface networks 344. The su e nelt 344 (l:ila} g and contr ol
mechani sms f or r%sgmql{)pqlglﬂaerttngy eana yzed usmg modeling tec mq es.

[0044] FIG. 3 depicts an oilfield 300 for performing production
operations. As shown, the oilfield has a plurality of wellsites 302
operatively connected to a central processing facility 354. The oilficld
configuration of FIG. 3 is not intended to limit the scope of oilfield
application frameworks. Part or all of the oilficld 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 facilitics 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.
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flowof fluids fromthe wellsite to the processing facility 354.[0046] FIG
4.1 depicts a schematic view of an oilfield application 400 usable with the
oi | fieldwpeoawizestiof, for exanple, those depicted in FPGBUS2002/0313347 2, and
3. The oilfield application 400 may be used with different phases of the

i : I | :§ et helGr 41T ricfmsehoritis At Bt Bueld BRPAR8, M0 c” e
cervi ces 405, TS MafiPlhe' dfteld SpeARol i TafibI thsse dHerpd 308,

406. 2, and 406.13.-14, dahRd BePK biPfiold 4pPlibRiornd 60 nke ty esddoeth difodnai The
application shell 401 is the basic structure for building an interface for

form ng an oi | phaded apphd odfielh opoetions fomexampld, zduringltha devehopmentr eat i ng
an application. This platformprovides basic bujlding blocks far assenbling
the oi I field apbfsecREPHO ﬂ@@hng\d@ﬂrﬂ%ﬁ%ﬁ aﬂumﬁ PBAY icguymigsﬁ“ﬁyﬁfio Yetgn

provided to proyisionp t lhatformfor I; vi ding: capahklLiitings to the
application shgﬁ?sedﬁ%'f'gﬁe 5@?@?%1’91153@?‘?? ﬁgllﬁdgggs_r %‘??@ﬁ% ?‘@gﬁh@}é‘ﬁgr e, the
platform may b5y SEAREOIIN ORGP srvibesP4 ¥ ixgtingplieatibh angdiley for
creating conpl ex applications made of | oosely coupl ed conponents, such that
si npl e conponedd6.10dP6 ReandHdb Bedh datapepusittey défphex alsepbelirbiideds. The
platform nmay all ow t hese conponents to be independently devel oped, tested,

and depl 01@6’47_]Exerfp*rﬁé Yapplighfi O BheB 4G iAIhE hadiceste@RaR) forobuildingt amg
conpl ex user interfaces rn a conposite pattern. See, e.g., M Szpuszta,

Desi gni ng Smar int€ithenfaw Baaan anoillAddappliSasin 400 .c ftaney utitiee pglatforom,
Decenber 2006. |In another exanple, the platformmay have functionality for
provi di ng a codi@l eceing pnegphsstiony kbiseplatform mipyides fasip puildig blaskani | e

"nterface and featsaiHBEs eoR B0 trmbtsnao AR mapiony niatlfy 165
aoplt et on Seqicat, SoHBRr  TORGATGE. GfL sl A sk nspbopiect 10 no
filling paradi gapabilities to the application shell 401 for performing oilfield operations.
For example, the platform may be a system software capable of providing
functionality for creating complex applications made of loosely coupled
components, such that simple components may be combined to provide
complex capabilities. The platform may allow these components to be
independently developed, tested, and deployed. Exemplary platforms
exist which are capable of creating complex user interfaces in a composite
pattern. See, e.g., M. Szpuszta, Designing Smart Clients Based on CAB
and SCSF, Microsoft Corporation, December 2006. In another example,
the platform may have functionality for providing a consistent
programming model for building applications while providing a
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,
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advanced sel ector, think ahead help, hierarchical data display, transparent
| ayers, adaptive zoom ng paradigm w refrane, storyboard, interactions to
facilitatwodospl2sg7ion | arge or snall devices, col ori zedPCT/US2009/053387
conposition,nultiple data types for didsplay, support for display conponent

l'i brary, 2D and 3D draw ng, fixed and adaptive,.dqcunents, advance
t ypogr aphy, ve&t Plp]@r‘gﬁ‘hﬁg?,s fory &SE]%YQFI&EWE T (%Wqﬁiﬁ??@ﬂ?nﬁgﬂg’rﬂyng%g,

audi o, video, ' ' I | tonal [ ese

aud 0, V1 960, 86408 NS 04 IREERYs offeh R ARR LboBlarkere o
may be provi dedeétdr ardhfcsd eddtdeshabRiciBAnimbEfidn2 Afal KiAdingnasdie! Lidk@lor or at

| east a portion, may al so be generated from a provided tool kit. Those
skilled in theanay combidatmnptkereaf eAtitaional detailk iof thay apphlicasmoedvices a set
of software tools configured to devel op software applications. Furthernore,
the applicati oftesprevidediasloWer, the application nodul e provider, and the
oilfield application provider may be the sane entity or different entities.
[0049] Th{0d8} i cat TheapplédatioaGhelield 1ahnap beerpvided ded pretdefinod fomaitnt s,
requi renents or_other, features, such as data, that assist in definipg the
oi I field appli daeianpliganon shelh Ao o dldeasicd pOIHoL|BayRsoabe generaied

exanpl e, the application, shell, .401.ma LoV de user, interface. [nteraction
and di splay se R%P&&sp'ioéﬂ‘%ﬁ%e%&lﬂ}ﬂlf-i ?JHS%M%}%@%&%_‘?@I &B%r_egat%ﬁ%ﬁib& 3to
facilitate dis : | b he P lcbaabhea ShedJeldtPl is
adapted to recgﬁglt?ﬂ?alcgggMn??%ﬁggrgtafetg;gappl i cgt i o% nodul es e4 6.1,
406. 2, and 406s@ftivard apphidaiiensi | Firthetnape) ileatppslicaion. sHellOpjviddre the
application nodul es 406.1, 406.2, and 406.3 contain various oilfield

sub- appl i cat i oapplégaticaskeduls psevider.fascibe opkfieldappligatios| rrowigst imsatbon 400.
These applicati,on nodul es 406..1, 406.2, and 406.3 may be tools for
perforning t ask safpenty op diffprent §fiiesnorts, generating wel | pl ans,

perform ng sinulations, perform ng production operations, perform ng
seismic o i ons, Therppliedtiog el imay alseebaiprovided with constraints,

requirements or other features, such as data, that assist in defining 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,
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performng drilling operations, etc. Some of these nodul es may be general
nodul es with standard data fornmats and provi de general functions reusable
by differwotomppis7eati ons. These application nodul es 40@CT/U40@985338and 406. 3
may al so be pre-existing sub-applicati4ons or applications created
specifically for the oilfield applications, 400, [0051]., The application
modul es 406. 1, 4468; 91,13 4063408y 3lsqrbe Rre-aRstng b @a%lﬂ@%amrﬁ@arlﬁ% t he

application shel] o a jcat:i J..4 sts the application
nodul es 406. 1, %%&%e.ﬁaggpe&%%lfé@%hﬁy‘gﬂf?%?%Eﬁfé%%}og’% ﬁﬁ%@adi ng, starting and/or
provi di ng_servi ces tgat the podul es, reguire to oper xanpl e, the

ool et g0l T s5he hapleigomodslcs db b A2 T4 3 s to PedRadeh. 5

that may be confjqur -aroyid k] f,ace S . as. buht an nmenus
or ot her. 1 eat i THeBEuEE bt pptERiol BAALUBTD T HERiESRL IR "Fhe
oi | field appli ggitsqRe %?ﬁeitidrhﬁ@%s' £@6.1 080624 4h@ 0606 b¥, fO0ExampiRNd
406.3. In this manner, the application shell 401 may selectively perform
one or nore of ldddéng, astsingyasdbe providing aertvioeat thay thd enadrléeso vspagepto cat i on
nodul es 406.1, 406.2, and 406.3. The_ application nodul es 406. 1, 406.2, and
406.3 may be a€PeRats edorsexemplebe applicatiunghedt 4 hestaapplicotipn maedwes

e S W R AP T R,
2 00 ) i g L Ll

oi | field operatimtiondlity bfalidioéifieldypphicdtiotied0®wr e epplicationmim@thlep, any
of the foll ow ng@or any conbi nati ons thereof. LOOSS 1. Formfilling

paradi gm i.e. 406Ae4P0Acandrl6d Modhisemappemdhe epplicasiont el 401 mpasout dat a

oY O S RRROTR. 5 58P LRl b S0l ASSRREE e coy e

System uses Mes8e oD HRGURRT ST B0 e A8 STHE Bk " <
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, i.e., 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 typc 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.

SUBSTITUTE SHEET (RULE 26)



for a trajectory in a well design on a graph/chart. [0055] 3. Think ahead
hel p, which provides a help screen based on a context of the

appl i cat iwo.2p00B6{714. Hi erarchical data display for pregemtuseg9pasent and
child relational elenments, e.g., a datsa tree, table tree, etc. [0057] 5.
Transparent |ayers, which are user interface elenents displayed in an

over | appi lPF0br mat 4y thicrarehispladain dipplay (e dreseatingwpatynt nandiedpld | ayers
to be visible. _In.this,cas t he cit . transparency of upper |ayers
may be adj uste?l?%qnﬁlﬁ{ﬁr%vﬁﬁi “fat Q%E%e%%%ttagql?grﬁ?’ ‘%058] 6. Adaptive zooning
paradigmfor determining the size and shape of the display elenents to

accommodal®ihe dat® Fwnseatenblayers, mdpek sEnhved. mtf‘éfacwg@mmt,s displayedra) |

di spl ay device, one el enent bte zooned in and ot helrs ma%]tlbe. zogmed out

whi | e i nt ai nfthghao¥elsRping formal o7 syt yoder rEer oMV Mitse) To
id [ i 6 , h

Phe o 11161 abpich Afy@RRG HEARe A nRECAS ol o er Saf i ot or

i ntegrated togﬁﬁﬂi@rlaﬁérh ety badjupted-fdeimproved dafaopremdntatitynani cal |y as
determ ned by the application nmodules or as directed, explicitly or

I nmplicitl t he ws def |n : ' i : . sone
cases, t hgooaép?zl I cat ?'o%&?ggvl? I Ee‘(;sdrﬁlglg. l?&fagfggl g@—p%égﬁgg{.%ﬁiﬁg}k%g{?&gg&ﬁb
conpatible w tbftihe alplagaticaienshiedol #0dmnkatife stheh dappl ¢agitobeimdul e 406
may, therefore, need to be adapted for integration within the application
shel | 401. For represeplesl. Bemexaspls, mppsmeHtdigMayddvicesonmglemstitintay b

adapter for conpatibilit th the,application shell  401. As sh in FIG
4.1, applicati 8PPHS ﬁméggéfﬁ?ri %bﬂ@@@earc@‘té}‘ﬁ‘ W‘&P’é‘&n&nﬁtsﬁf‘%@ﬂ{ adapt er

410.1 and 410. ’stﬂﬂ%gﬁr}%k&eﬂ%’cohggf presents an interface conpatible with
She an

the applicatio enabl’'es the application shell 401 to operate
the application nodul es 406.1 and 406.3. The, adapt 1 410, 3
be thgps al059%;  def | pdouides %chgg 1t tl@le app?;cgtlc?n Fodules ﬂ)g.l, AV , and ey

406.3 through the 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
requirc an adapter for compatibility with the application shell 401. As
shown in FIG. 4.1, application modules 406.1 and 406.3 arc encapsulated
within an adapter 410.1 and 410.3, respectively, that presents an interface
compatible with the application shell 401 and enables the application
sheil 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
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dependi ng on the needs of the respective application nodules 406.1 and
406. 3 they encapsul ate. [0060] An application nodule (e.g., 406.1, 406. 2,
406. 3) i swoapsh2es7ef perform ng functions in a predefi nedTrn®sneens33Bn or der
to performthesefunctions via the appléi cati on shell 401, the application
modul e (e.g., 406.1, 406.2, 406.3) may be provided with the adapter such
that the appli cnrBensduthe capplisatien tsbellnd0l.ethe applisationamndale (e.g.,

cxpect 41ens OLydde e o BTesieb] iBhue T PPRY SRR b2,

appl i cation no ichfol¥ modtfe confdHiR: b thidBqiireEnf ot SxidEuiypg! drcat i on
Jaody ey rResoR 4

shell 401. In other wor e expectations e application shell 401

are transl at ed thetapplicesen pheNi48d Mhet HisplapHbh CAbHGR ﬁg)giyheé._(@-cu}&zﬁ%. 1,
406, 2, 406.3). An adapter is provided to encapsulate the application nodule
(e.g., 406.1, 4IB.3) iunpsodicd Twitk fdeporalithathatmaynteanblacthec spplatatiohe wi t h

406. 3) to enablBonede Speinl 4002 A DB eaaao glégil]jcl‘%ﬁ%;é{s@gﬁgpi;r Iﬁﬁgé’el
306, 2. and a0 a0g PP RETRBRAFG, o B S ROARRLCALS B PRAER 200 T

IS provided w tj Okl ' rol hog 291 2gact i on
p At BRI 1ﬂ@(i§ bfy((%he aﬁbﬁ@%iém%wzig%r(% g3,4 40819, 408 ,43(?]@3)':1

bet ween the application nodule (e.g., 406.1, 27406.3) and the

appl i cati on shehh ad@dter [sOR62]deditbleacapsnlspphé applicaniomonodwds (486.408,1,406. 2,
and 406.3 are depicted as being separate appljcation nodules 406.1, 406. 2,
and 406. 3 oper é{q%v%l d0p3px edliy peapiern has can i wieréacs| compatiblea wille the

that the appl i CUPUSRtbAlF R/ 08N eSahiicin Bl a0E crlrg ery
linked prior toggeing e!nhﬁiéelﬁté%é]égal%iwyﬁfb?{:ﬂe?@%ﬂ” shell 401. This may be

done, for exanple, 'by Interfaci € application nodul es 406.1, 406.2, and
ol Jhokf &t 2N apfe? bd} b BRY AT capBle'of Sherar¥el fRAY H3" ' "
application modules 406.1, 406.2, and 406.3 with the application shell
401. For example, the adapter is provided with capabilities for selectively
controlling the interaction between the application module (e.g., 406.1,

406.2, 406.3) and the application shell 401.

[0062] While the application modules 406.1, 406.2, and 406.3 are depicted
as being separate application modules 406.1, 406.2, and 406.3 operatively
linked to the application shell 401 via the integration services 404 and
loading services 402, it will be appreciated that the application modules
406.1, 406.2, and 406.3 may be operatively linked prior to being linked
with the application shell 401. This may be done, for example, by
interfacing the application modules 406.1, 406.2, and 406.3 prior to
attachment to the application shell 401. Some application modules 406.1,
406.2, and 406.3 may be separately designed for interaction and/or
provided with the necessary interaction using the integration services 404

and loading services 402 as depicted.

[0063] The loading services 402 may be used to load the application
module(s) 406.1, 406.2, and 406.3 into the application shell 401.
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406. 2, and 406.3 may be separately designed for interaction and/or provided
with the necessary interaction using the integration services 404 and

| oadi ng swovhmar1s¥d2 as depicted. [0063] The | oadi ng serPCras200402338my be
used to load the application nodul e(s)7 406.1, 406.2, and 406.3 into the

application shell ,401 Specifically, t.he |.gadi ng services 402.

initialize, orgai‘ilﬁi%ébé, ﬁlehi:paé]ﬂﬂﬁ Sentiteh 40 g patiglize, gred t}‘%%{re.ﬂ*ﬁ 406. 3)
in preparation L.nt.e hen W, t h a er o] | a i cation
shel | 401. Fora@?g}%pé, %ﬁ&dslgng'\%ésgg?‘qénalg%bi nzll?(?gj i fzne\cllblrgg%ﬁapggt ?@n nmodul e
(e.g., 406.1, HiordtiodQbiiSonBBNOIYr dndier with the dppéicaieh ishell i400. shed | 401
In this exanple, the application nodules 406.1, 406.2, and 406.3 nay need
to bﬁ act i vat edxgpmpler irt sometesgsani an-initiabizdd appbcadtioncmodnlepleget06: 1,

Furt her, depending on the functiqgnality of the fasks, pplication
nmodul es (e.g. ,49@82 £#06.emay Q%%H}Ctlﬁﬁymr é‘a%iapgflmqq éﬁagg‘lt(ﬁon.m@ég | oadi ng
services 402 nmay_ .also..be u . | i a e {4 wth a
data reposi tor?ﬁy e( &e pp?lgggéfgﬁog@z Jﬁozée?}j’elgb/qg’ %???(Zdrgn Eﬁgﬂ@s o
identified by 5H8R0P|prkRlic0OiERAULR 1€ o8der &P GFudctic0DraperB06. Birthethe
application nodul e(s) "406. 1, 406.2, and 406.3 may then be integrated with
the applicati odepsineling 4@ltheofunktionality afphe tasks,osomedppli¢aiont@odules106. 2,

and 406.3 may be controlled by the application user. |ntegration . as used
herein refers fags H@6dp60$-8aﬂ€{@ﬁ) meyUEesirg gatialization. sTheleadingsenviges cover y

o “t fﬁies:pfgéﬁg R g0 gF TRe Pl Ay aRbeioay frnisepions 00 e s 1or
oper at i ; ; '
oP® he. oxi ot enfbo3Rohy, 464 18, MuEserHecdbd dfftrfornfilf A0 idbnriTien iy scovery

i nvol ves quer ythetapplicatithe nexdudd Qg £406.12006.2c406.8n nodul es (e.g., 406. 1,
406. 2, 406.3). For exanple, a query may search for the application nodul es

é £ 9 fﬁg tfﬁélrtf'?gbgT%?%ggg%a}t% HRIRIA) hopat im/ 1 yaft 4bEnt hRy. theArbany
integrated with the application shell 401 so that the application module(s)
406.1, 406.2, and 406.3 may be controlled by the application user.
Integration as used herein refers to the application modules 406.1, 406.2,
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 scarch 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 capabilitics 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.
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nodul e (e.g., 406.1, 406.2, 406.3), multiple inplenmentati ons may exist.
Specific inplenentations nmay be bound to the application shell 401. The
conbi ned wapatwdz2ig7ies of the integrated application nodeceasd@d8/0i33s706. 2,
and 406.3 are greater than the sum ofi8t he capabilities of the application

nodul es 406. 1, 406.2, and 406. 3 taken individually. A ature of

i ntegration sefncsdhe QDIAII‘F@OPHEOQ‘@FF E‘E-g-:ﬂ@ﬁ-laﬁg‘sa%ﬂpﬁ@’;&iﬂﬁﬁ’ gh?d’ﬁle@d'{ e.g.,
406. 1, 406.2, 406.3) to .di.scqver ..anether | } cati e Once
the appl i cat | oftbatieebdpuIH HpyBRGo FiadtBE (G 49830820 48803y ot her
the individual |appldLAtriofRhdtHERRak -&’othépﬁaﬂicaﬁgﬁ-tﬁ@dlﬂ%(e?’% 7By.1) ever age
off of the functionality of other application nodules (e.g., 2406.1, 406.2,
406. 3). The i nuo62¢ t40618)beThe dnterdutioapbtineahi tho applichtéen 406ules 406.12, and

406. 3 enabl es the application nodules 406.1, 406.2, and 406.3 to share
data, perform 402 aahdots enrablesribeapplicatignumedples 4el . JO8et. 4nd Mprbr gi sti ¢

results. The c | ned, functional.ity of the applicatign dul es 406.1,

406. 2, and 406?‘%%? data, a@%slml%wa%usow SoRAYS peHPR a3 eaetas.

[ 0065] The proy{si9pking he +rd € S ofhGfy g1t ed elements for

operation of tﬁgﬁ%{ %F1?C£<%§F1(1:)t% m’l&ﬁkf e‘g{lﬁ%@gdlmglgﬂgf,l@arﬁ %6?@%}lnvo§%es

addi ng i nterf ageodil&d06d, 406:2, and MOBIS, mbytbonsedrtoophriddioptiminédr f ace

items, for controlling the operation of the application nodul es 406. 1,

406. 2, and 406 offielthepaapipdriscat i on nodul es 406. 1, 406.2, and 406.3 may then

be selectively activated using these controls. These el ements may al so

provi de dijggdsy featrhe psodisiohigt efdhednfboited sBglhindd intiréadleastemoiits for

measurenents, predictions, plans, operating paraneters or other features of

the oilfield. Bpampbasofotheuspplidatioar madalearttdl sAday, fedtdited ipvelvesied from

the application _shell 401 for use by the appli,cati on nodul es 406.1, 406. 2,

and 406, 3 mmy PAOREJRIT BRI PRGS ok B, ANTians O oglé?re%SFBﬂl}te#ﬁ%k ahead

hel p, hierarchi ' YVl e adapt i ihng

par adi g wi 1 ofFalte. O caflpBBitne KRALBRTEE 4 B Rea t Bhddifes" 2081
406.2, and 406.3. The application modules 406.1, 406.2, and 406.3 may

then be selectively activated using these controls. These elements may
also provide display features to textual and/or graphical displays of
measurements, predictions, plans, operating parameters or other features
of the oilficld. Examples of user interface and display features provided
from the application shell 401 for use by the application modules 406.1,
406.2, and 406.3 may include 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, 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
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di splay on large or small devices, colorized conposition, multiple data
types for display, support for display conponent |ibrary, 2D and 3D
drawi ng, Wwoxety/eamsfiadapti ve docunents, advanced typogr aply/USe@oinss3s?
graphi cs, raster graphics, animation,19data bindi ng, audio, video, or any

conbi nati ons thereof. [006 fter integrating the application nodul es

406. 1, 406. 2, m?éufﬂ%"s&ﬁ-ho‘giﬁ-ﬁe@@‘{ ﬂh@géﬁaic ¢ YseTAdIracs Sements thal 2 and
406. 3 can inte t | e | gatiom Sk hi s
case, the app|g@@?ﬁ%ﬁ%@ﬁﬁﬁﬁé%iBﬁ@%ﬁxﬁR%?@?QE%ﬁgiﬂﬁﬂﬁéﬁéé5%?@%EE*@%%T
interface el engpg 9 hhgioal! orhAustgahtefack REcrAgH ntAf irRfuded fOPSRSle! he
application nodules 406.1, 406.2, and 406.3. The user interface elenents

may i nclude, fbuttensamzne,itdms smhstherdisplaysens and ot her di splays. [0067]
The integration services 404 nmake the initialized application nodul es

406. 1, *40fyi7)and 4o Snagahd bl @rvited hORRRLES Ak OMishielek 4BBlicailn Syt em

may be automatic or manual”. In cases, where user input is involved, an
appl i cati on norhodaleset@n.]1, 40621 and CO6S adiitatdy todbie ppplicatorushsll Bt er f ace
el enents to activate capabilities of the application nmpdul es. The .

appl i cati on nodhe s¥stgupmey b gutpmaticon RNYaky il saseso WHETY BERT BPBHET at e

i t hi h | i i hell 401. , i it hi h
ot o SRR T R R AR MR B
capabl e o perﬁ%gf_l%gfaggg%%&%&%&m%e Emﬁlat@cflsof&l%ggimﬂzﬁl @BRbjegat i On

nodul es 406. 1, may be statically or nam cal ly | oaded

(and soneti mesThalmpptiestion hivdider 4064¢810622, fdrnds406.8t may p Porineatedoto nodul es
406.1, 406.2, and 406.3 may be | oaded initially, and additional application

nmodul es may t heperbts whthetheappdichtaore shell 481+ dhuscercssinplomentedaithing. Once
t he application nodul es 406. 406. 2, and. 406. re.l t Lnto th
Dot O i Shal a8 2ot Rdis 8061 30RE) Abfdoby © the
application 400 e;&géﬁ%mer%%ﬁ%ﬁeﬁggg%@ﬁ%Ifﬁﬁéﬁ&ﬁ' 400 is configured to

performthe tas t1ons
[0068] The application modules 406.1, 406.2, and 406.3 may be statically
or dynamically loaded (and sometimes unloaded). In some cases, a first
set of application modules 406.1, 406.2, and 406.3 may be loaded
initially, and additional application modules may then be loaded at a later
time to increase functionality. 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 fo 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,
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the oilfield application nodules 406.1, 406.2, and 406.3. These tasks may
be performed automatically or manually to conplete the required oilfield
oper at i ons0 20v20871nor e application shells may be used toTfuseomnbssspi | fiel d
application 400. One or nore applicatioon nodul es 406. 1, 406.2, and 406. 3

may be used to conplete tasks .for performng %ne or nore oilfield
operation(s). PRHRFNEE oPraduetion s @Perdions, nBeriggminge SEHMICc ANBH I dul es

406. 1, 406. 2, . i.ncl ud ' X i
senatat g+ op oAU AT 0 el B8 e
si mul ati ons, perform ng_lgroduct I Qn qperat i ons, pgrform’ ng sejismc

oper at i ond0068r f or nitnyilk denerecisied dhat thereomaay Be@npdieriacs briwaen the ng

ot ween the apgnPicatosh eslLrPoBR 3k pRE-HRL SRS, TBE I U B “Fhe
| 0adi ng servi cegrAQ2 4(029thalhia hﬂ&@‘éfe@ti%dthbrinﬁeﬁﬁatidﬁtﬁﬁ%bé 204 SR1tNé ces 404
or the loading services 402 or as a Separate interface bl ock (not shown).
Thi s i nterf ace lgafing tserviiegs! 4020t at iaosepatdteintetface blandr atot showe).vilies 404
and/or the |oading services 402 to work with different application shells
400, such as aipeefdes prdits Amplementpdon ahew the anfegrionssrviees 40kpnd/gener at ed

the provi der ot 1RAig RPRIRoR TR r ek PARgitRey aibiicaliof sfEfia o ™"
modul es 406. 1, sﬂ@‘paga ?éde%ﬂl@d%])p 1PN LA a?ﬁlricé’ci sHefl %&%ﬁtﬂd’@oﬂg the
cati1on R e app shel |

oi[field appli r OCEess. Sone cases, I catTon 401 is
provided w th aceelsttd & dp%:l@ceftﬁmoﬁidllopbbﬁdﬁl b¢.@differestaggiigshiin ther ot her

cases, data is drawn in via the application nodul es 406.1, 406.2, and
406. 3. A connegrodder of theeapplicatisnmarhil¢se(ege., any ohtlbapplicationsveddey my be
needed to sel ectivel raw into the oilfield application 400. The data
may then be dr A8 L fmégﬁ Hé4§$-lt3$-i el d application 400 via the application
modul es 406.1, 406.2, and 406.3, services and/or application shell 401 as
desired. TH@70at a r Patsinayralsal®d8 wsedtdweingathe citiiald appligatban proacess. aled or
have nore than one . . : .

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.
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storage conponent, local or renote, connected directly or through a
network, or configured in other appropriate configurations. [0071] Based on
t he di splwpediovmigsmnmati on, it nay be desired to change wamiusa®oasysert s of
the oilfield operation and/or the oilflield application 400. For exanple,
the results 7provi ded may indicate that a change at the oilfield is
necessary [#072ddvant BEfeot. is hechsimaticetthnaplp ldf cax didfield opphiggtien 460 Her

adj usted, for ex | e, b%. ?el ect.ing di fferent aggl i.cation dul es,.406. 1,
406. 2, and 406PSTAHBNE: GITBEAUIRE! (PRETEETSe (VB UHr §8Font6i $xi sting

appl i cati on mgﬁ{)ﬁ?ag})gpsh%ll ﬁqa'si%g% E{gg%ﬁﬁl ?ack&??dch@s%gp?ﬁr%i#ts&ﬁ ?J?(@emat Ic

exanpl e of an appl I'ca or pertormng ng oilfield

operations. | nrédliifenichis 45uheTHe i donkRSinPAb2 Ghetdraiing B¢ rediirdimérits FopVi ded
with factors, such as constraints 452 and requirenents 454. The constraints

452 det er m ne phdormmg theneHidd foperghens o rhvr regatipde, adrilting lopeoggmmatmans.  For
exanple, drilling . operations may require certain gperatjng paraneters, such
as wei ght on bf¢JuikcoFeitfen GREFHNG H?ﬁ%}n%'ieé%ﬂ:'l\?}éa%‘fﬂ%lﬁlqlb etoﬁq@s%%béta These

constraints definge.the lLimtati gps. that the oid.fiel Li.catian 0 and
Its underlyi ngné i s}f’llreonanrqglqug’gr%rﬁgﬁ%gg’ppll?@ggi ‘g?@%r}tg %egﬁ}eo In
this manner, tigiitiohk hat RERIITEM heplicHRLNAD bR ﬁ@%hﬂéﬂiri%g i}:@‘l’i@hﬁ’&{ mtting
the well bore to performat unsafe or I1nefficient levels.” [0073] The

requi rement s 4nbduddsabe stib-abphcatpasatvilh petfotmat Ih ahist imennerd, fthelodlfield
application 450. The oilfield application 450 nmay be defined to incorporate
and/ or pr ocess applécajign way 489 ibeirestgictedpiromparmittingdhe sllibes: to perfgny,

456. 3, 456.4, 464.5.in a $ ecific franner. These drilling application

modul es 456. 1, 24¥sase onBIHCICNlevels. 154 5 are | 0aded using the | oading
services 458, and integrated usi the integration services 460. [0074] For

exanpl e, {9¥3lel| pThefayrensnis 434 5elate iwetacperaingaiormat for theoilfied f i r st |
and provide outputsdod W36, Irrht' O3rSA bRt Y50 Rey 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 cxample, 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
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I n anot her exanple, the drilling nonitoring nodule 456.3 may be formatted
to send data to the drilling sinmulation nodule 456.1 to update well plans
gener at edwOheroahys71Reports nay be generated by 464.5 thirougisean/o53ze7
process. The sequence of events perfox2ned by the oilfield application 450
I's defined by the requirepments 454, The_requirenents 454 may furthe

provi de for seMmsduisse eyt ggaltni the Z%BHFaO% W&?'Fﬁ’@?ln&n%PHIWEP%tciaB’TL‘:ble 0{ he

vari ous application smmodules. [ e ' Field | I

depicted as, bB?rfﬁ%?mlgi V_r%rfoé‘é ‘{1@%‘2&?% r%&rs%n(r)ru 5?95#%3#@9%’?‘?‘1‘%52m ng
456.2, drilli nﬁaagvdy 121 th PefePmner bt Sl FaatdREsioha Rufingatrliflg] T | ng.
reports 464.5. These applicationnodul es may be in the formof pre-existing
appl i cati ons cdgdtide oaé op endrerafithesevapplicatowimdduddsimag descontmaedwittor e of
these drilling nodul es may be used to performone or. nore oilfield

oper ations dur PHgr @pplicatiqn madulgsstor perfoanadditignsl ©ilbelqd ppseatignp N cat i on

dul be . ' .t h ot | j cati dul es. t f
2ddi 1 onal " of | FREI BCPASbns K SCBMRSH otaPbvt ot ionritier KL (¢ my
be desirabl e t g, ey i HOPARE Eﬁeﬂi@%\n@h%%ﬂﬂgg%érﬁﬁoﬁ h§ @lithirhinB9csuper at i on

to determ ne costs assocl ate om cs sinulation nodul e
may, theref or eassabiifed therewlthdedniaeohbmickesimndation nfodrilel napplthe@toren.

[0076] The | oadi ng services 458 nmay be the same as the |oading services 402
of FIG 4.1. Aslseibevingludedin thedlaipedeniliied@epplbitione provi ded with vari ous

| oadi ng sub-services, such initialization services 462. These
initializpo07e) ser vikedoadiny baotbel 058Nkl Mei the sahe authentodding senvices
preparation for operation wth the drilling application shell 45 1. O her

| oadi ng subser $02 o Ky 4l s Avshpvovihgdaadingoeryicahds8 mre gretiied willy vi ces
460 may be the sane ?s .he i%te ration servi.ces 404 of .FIG, 4.1, As shown,
the integrati oNAdeys, QN gy as(eg- VigESy Sy iR HZaian. SeiSess d8%er JEMs 468

and encapsul at }, 4, SRR HriESs ArkCuse BIRHRIIe SHOSED Yhfuié B phepataridif Vi Ce

used to permt "applica
for operation with the drilling application shell 451. Other loading sub-

services may also be provided.

[0077] 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 operatc the
drilling application shell 451. As shown, application modules 456.1,
456.2, 456.3 are encapsulated with adapters 472.1, 472.2, 472.3,

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
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nodul es to di scover each other and cooperate. In sone cases, the interface
of the individual application nodules nust be adapted to conply with the
drilling wppbiooeis7on shell 451. The encapsul ati ng subserPCTas2@o53i3des an
interface to allow the application notdul es to operate the drilling
application shel| 451. As shown, appl.ication nodul es 456.1, 456.2, 456.3
are encapsul at dailling taskgapedy as simulating drilhing soperafionse deueloping § welbo7s]

The drilli | icati . ted fromth RN | i d hel | 551
and | nt egr at ed PHbI ROREDHRE HpHEconsralibise e ine: ANARY puePliils Raf

drilling oilfi gbge@aﬁ ﬂrriilf?xF%re @nge assenbled, the drilling application may
be used to sel &ctive g performa group of individualdrilling tasks, such as

S et N ! . g tas ueh
operat i ondO0N; e PHGRGIEH KBRS sespEF S PToBRES 46 B b Br e Bl HerRef cpor 1 o
[0079] 1T desi gﬁ%ﬂf g@hﬁoxﬁﬂfd’ 'bg'% %@ﬂiﬂgﬁoﬂ%o&ﬁ@ Qpablet Redacthi Fithes vi ces

y a t1on no

may be provide applic ule capable”of interacting wth a data
repository 464 dagusiposisory 464, anehaser dahbase peothies persistadtasiere. FABor am
application nodule to use data services, the data service npdule nmay be

di scovered dur ianpliesion modyleato wse ¢ata sesdces; tosdptaseraee sepdde nity be
perform ng an ﬁiﬁlfi el erg&bi on is depicted in FIG 5. This method

operation may BECHEFE P HYCZRUGNDEPLESS- appl i cati on, such as the ones
depicted in FIGS. 4.1 and/or 4.2. This nethod may be tailored to the

speci fic 19@80]of oi Af methpdappliafaperdormingom edfickleoperatipn g dgppsttedtan i on of
FIG 4.2. [008 The oil fiel pplication shell is created 502 t et the
needs of the oi:]r[g'r gﬁe-d ngﬁ‘ér%’te&@APPe NPV %tR%fPFEW IPSIHﬁyarbé’lﬁ-’reﬁt ed as
previ ously descgrl] Wit pact : ' ' /.4 of G 4.1.
Thus, the appl %é ﬁ?agwwéﬁgfﬁe%agﬁbgﬁ%sr tg\@/ﬁlggegpw tqﬁ@rsgqrhu;fp%%%rt g',jz'cc;l;\}g%rai nts,
data and addi t ngiRbd iyBd @NBtdd 06 the sPEs it ePpe of oilfield application, such as

the drilling application of FIG. 4.2.

[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-cxisting 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
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[0082] A plurality of oilfield application nodules is obtained 504. These
application nodul es may be created or pre-existing oilfield application
nodul es awopnemi2e’rsl y described with respect to the applPcratsean/ossdul es
406. 1, 406.2, and 406.3 of FIG 4.1. Hach of the oilfield application

nodul es is adapted. to perform at | eas e oilfield task of the oilfield
appl i cati on. [@WBQﬂlleqiﬁetaﬁﬁﬂQeP@ %ell%@ﬁ]pm{aﬂ%éb-eé@ﬁ@%ﬁ 5 Fagly
integrated intg the.oilfjeld applicatien |1 508. The oilfield
application rmaﬁf)g%l}ﬂl%dfl %Yflgsa l?erpeg?%ﬁe ér that permts themto operate
properly via the oilfield appl.jcation, Once, |l oaded and integrated, the

oi | fi Fl d {ﬂﬁﬂl‘ii]cat i gﬁxm@ﬁk‘smﬁl f'l.ﬁehﬂaépaliiwm fempporkshavebeeryiorned B used
t t] nt il field ks 510..9f i 1.field i .
) cnat " L8l SO Snol I GEE HaRuBbe DGRl Sh Bl
Exanpl es of oi géﬁshﬁoaer?}rin@ﬁfeioqlﬁeﬁd@ﬁmﬁ%%ﬁ&méﬁiQﬁ@ratia&ﬂcn%ﬁahitiah, aeast in

part, on the generation of an oilfreld application to selectively perform

one or nore oi bilfield applidasioal man lod Ichnsileredpas aelivoering, neidobdi diremtly an
oilfield application may be considered as delivering, either directly or
indirectly, oi mdiscty: edfieldl eghnelogy dheeitonalify to anwilfield oppratioper Bis on. The

ilfield hnol ' ' del i ver.ed ILfield | i '

'ncl uge, 1 or codnikiechigiagy duntonhiy HEhVEad vt PubclCatitalon B U ow
cl ude. U 72t P view

ot r 1 ove andl of “AEs o SITREIE AP S PR s Al B e RERS LEMR 01T 1

repositories, agyanglgde ebliédted dilficlibdithhadvaheed oiltield aiceantechinyaky tag
oilfield data, and advanced connecti vi t'i/ techniques to interoperate with
ot her oil fi el dretppvé @atianstotd cellgcted taskfiedd diita firendorg ri mard enléield [ 0085]

Further, exanples of .oilfield agppli.catigon franmeworks have been focused
primarily on aFFHS%S}t'F”ﬂ%SIsdaQWCPaaPllgﬁﬁ‘toé?&%“’im& ﬁﬁaa%ﬂ@a%w iBYOWVEIE I n

o 55 ST AHLEAS, PGS PR A, e v

functionality rvere t'he oI i'ca
other oilfield applications (i.e., external oilfield applications).

[0085] Further, examples of oilfield application frameworks 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 multiple 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 FI1G. 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

SUBSTITUTE SHEET (RULE 26)



depl oyed as a plug-in to an oilfield hosting application performng an
oilfield operation (discussed below). [0086] FIG 6 depicts a system 600
for perfowoizog/aid7ii el d operations. For exanple, the sy®Cemsé@d/onmy7 be used
to performone or nore of the oilfiela operations discussed above in
reference to FIGS. 1.1-1.4, 2, and 3. As shown_in FIG, 6, the system 600
has nmultiple cShpoheblicationdied? /LY 7iPs iﬂ;edouhﬁ@fiihvgtlagapp %&tmné%ﬁ;
operatively connected tq an pilfield:601,,an.oilfield reposit 0, and
an external oif¥ Fgﬁlﬁglérﬁal liocgﬁﬁabth d%h).ﬁomethgiqlﬁ?%gd@ol Iﬁgyé’baégélésg% ially
the same as th%ﬂﬁbid_‘h@étﬁlgll%%ucgﬁéﬁ%s%%ya@%ﬁl pvdugfieh aha Snjeetibh Bowd -

[0087] Still referring t G 6, the oilfield hosting application 605 may

be an oil fiel dratpgl ipraducivnasart simjectéoh i prebufses,Pavelht hhlalwate 2 48nd7é0
and/ orU.S. Publication No, 2006/ 0197759. The oilfield hosting application
605 is confi gueeaplasionbinformaten frommthhoilfiald @0l edhe edficldxapping the

oilfield hosting application 605 ma bt a roducti on,and injection flow
rates, product F‘ﬂﬁ’lh 0 ﬁﬁew ﬁ?&é&tﬁr@%@é]\ém“?#@fﬂmléﬁ 1%dé gp‘“&ﬁml etion
i nformation fr Fhe: gl LEi i e ' ?'aspagj ey 605 may
be an earth no gﬂ)ﬁ%ﬁlﬁgl g{l iogﬁgg(ggﬁngﬁl?%ﬁ?ﬂgéa r :ﬂl F%ﬁ%b@%é i ﬂlﬁegﬁ{)&}n

oi | field econogidductipn! drpdiideping SpslRAEOKS A Sorfhizatieh | applicatidi, oglwedl] on

engi neering application, an optim zation application, a well analysis

appl i cati on, aaudlysisappbeatiting and/oapgeosciciemapleessh. The oil fiel d hosting
application 605 is further configured to performan oilfield analysis of

oilfield qeogg]and gERer&ilReldn hotiig edppliobtiont 6620s Fatheexaomliguretd heo
oilfield output 620 may be a production forecast for one or nore wells in
the oilfield bpeddrmorantdilisldanalysisiodwilfietddetedndrgsmnetdte anoilfick oqutpotl. | n
anot her exanple, the oilfield, output 620 may be a nodel of one.or npre
aspects of t he 089 fﬁe(lé'lfa‘ S, tﬂledsﬁfelﬂr?%ﬁeé/@ag@g,b% A Predyqtion prewet i ng
application 605 ] . =R |4 ' [ e. . ojlfield
L Cat i on 0B B TRor oL ifTAE oflfteld Bhska B 'thé MtoRRiO réeeivél

from the oilfield 601. In another example, the oilfield output 620 may be

a model of one or more aspects of the oilfield 601.

[0089] In some cases, the oilfield hosting application 605 includes one or
more oilfield applications (e.g., oilfield application 400 discussed above
in reference to FIG. 4.1) deployed as one or more plug-ins (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
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in reference to FIG 4.1) deployed as one or nore plug-ins (610, 625, 650).
The plug-ins (610, 625, 650) add functionality to the oilfield hosting

appl i cat iwo 260802187he oi | fi el d hosting applicati on 605 megTiusedogmsssaul ti ple
application programm ng interfaces (A8l s) providing the plugins (605, 625,
650) with conprehensive access to the application shell, nenu, toolbars,
busi ness obj ectmodulist 448alr K.2,ad863anvgspestizelys has clisqussedd abosei Hy

appl i cation 605. 00984) il field applications, the plug-ins (610, 625,
650) may inclu e%ﬁlcﬁ Fféa@ilon shell 6 11, integration services 612,
| oadi ng services 613, and one or nore application nodules (e.g., data
nodul e 614009 sual | The i anplieniden emedales afd Sc it and 3 Shoentains yaniows ni | ar

to the applicatign shell 401, int ti ' 404, 1 oadi [
402, and appl | CHOFIE R atianEon BeGbls Be Dagatasd by i aberip . Sfhe" °°°
di scussed above, j r 4 : ' ' I
(625630, " and wirBet EFIEREBE LBolcdRonmpauled WHcIA0S ARPUIC MG FREL 3
be performed byepdiRl &h UBe ioﬂﬁ@ﬂeptecﬁh@ld&@”ﬂﬁbti@ﬁ@lit?)ﬂb@iv@kd& lthe lugein modul es

associated with the plug-in 610 depend on the oilfield technol ogy
functional ity @6&0iteethedobfictdhbogtingyapplicatpn 606 hior ogdnierasing Hus oilifigld
application 605 for generating the oilfield t put .620., For, exanpl e, the
pl ug-in 625 na?um‘iéﬁ%@e an%@ng@p \ﬁﬁ%@éugfﬁaé% ’?‘%tmé%m datg $§796FYe t he
oilfield hostin i i 5 W ch . d.etlf-held to
the oilfield r 6@?‘?@‘{?6%‘38“@0 g‘. erPafr@y@aJ]Q?eﬂg.?‘?’ﬁE‘?% .agﬂf,f@%f@g@‘?’% %Eﬁ) may
i nclude a vi SU?échﬁ@IeQ%MMhee& pRfieRNRMN: diffidld Qi 830.0 Hinldrly,
application 605 wth techni ques for advanced vi sualizatl on anal ysi § of

oil field data. aAslugsina@d.; ipbgain &58mhay ihtledpl ugisuali¢gtian medulg-(nnt 650)
may include a conputation nodul e énot shown) to provide the hosting

appl i cati on 608haWrh tadpeavidal the gbestingnepphation AMSamidhdeeuanes dgr

Sl ver 9o 2 aivaRe! FRgallath” Byl HARGRC'RH A Wkiohal
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) opcrate 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 scamlessly with and enhance existing functions (e.g.,

native oilfield function 699) of the oilfield hosting application 605.

[0093] Still referring to FIG. 6, in some cases, the plug-in 610 provides
connectivity to interoperate the oilfield hosting application with the
external oilficld 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.
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650) to the hosting application 605, the oilfield technology functionality
may be used by the hosting application 605 to performan oilfield analysis
of oilfievd2daweigimd generate the oilfield output 620. [PO@ARR0oFIE33pT Ug-i NS
(e.g., 610, 625, 650) operate seam es¥ly with other plug-ins (610, 625,

650) and may pajtici,pate in t rkflows of the oilfjeld hostin

appl) i cati onyGBSAC?%dﬁ’lﬁiy’tt;hSr?}l?féhﬁﬁﬁth@ qnplic E?@ 605 6%@'?136251,53 @%??ﬁe‘f
operate seanl e | . I Sl I.ons .g. at i

o 11 el d 1 anct i o IREP [BRCUSRIRP IR Y hbid gBRAHRES M Pooaoipnssa)
Still referringoilficlfldbalydis bhttRosRficldsRIa ahlLeRbigs tHE _@ﬁﬁelﬁr&i‘%g@ﬁm.
connectivity to interoperate the oilfield hosting application th the
external oilfielke dsting aapmivatian. 6Gpenay i elfitdtivelyt e pblegtd redhitl pthevi des
the oilfield hosting application 640 with access to the oilfield technol ogy
functionality aeﬁ“&emg]a"[‘lﬁﬁ’é’éueﬁ Ressinne e phus-#1 610.el d appl i cation

640. Accordi ngly, the oilfield hosting application 605 is able to use the
oilfield t[@@&ﬁﬁl ogy Hlénch depietsia setfod for pexfoeminag offipld epdrhtonH480ie

erforman oilfiel.d an is of the oilfield data and generate the oilfield
8ut put 620. Thd MBS ﬂgﬂ‘splﬁi@%&’ LSrP%’@@drﬂfeéﬂﬁ@&Qd viéthpub depasting tfomaont r ol

' ' . | | ug-i,n 610. [0094] FIG 7 depicts a

method for - per Fat iy Uiy HBpSe TR et "o ¢ ons. bt G 7 my be
' ' ' f th e of oilfie

appl i cat | Mo noRiseivodsiskd Bt i eylecisd talerld 708 2 The cibitidodaia ( o1 ock
705). Th ilfi riv om an oil field or be retrieve
f roan an gi F:‘ i ei“ggf_e%@g?t %r%él aa%hem@ﬁfl(? i © dn@ét]?f i leafgdcg%%réc"’i“ed?ltg@lgldeveq
by a oilfield hesdsiigy.apPhé Qﬁ!ﬁe‘Pdl‘:daT&“%n%{sP el EAIfk Al AnTEYed Bg' é’%‘?*ffél& uction
and injection flowrates, production and injection pressures, we :
har dwar e, and/ dwstingrppticaton. nf oThat oibficld[ 926 ma@pincti® byodidiich! ek 706, a

lug-in is generated froma toolkit. Specifically, generating the plug-in
Pra;gi In(r;] | Ldegge%@%‘fﬂ?lﬁ O3 rafigpl Progiucten and injection” pressures, well hardware,

and/or completion information.

[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
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shell, or at |east a portion, froma provided tool kit as discussed above
wth respect to FIG 4. At this stage, application nodules may be

di scover estoant)/izng7eégr ated into the application shell (blPoTRISZ@%)533BN this
case, the application shell is includ8d in the plug-in for use by oilfield
hosting applications, where the appli ati on nodul e_f i Nt egr at ed o the
application s h@adulgsefog gse iy pedar £ OBE At dReregl Fﬁ;&é’P@faIUPinél &hct i ons.

Those skilled iyn the,art w4l .appreci f | i on
nodul es may bedFR]tOé’S?aatsea PlHtg o ﬁo g@%ﬂ‘@?ﬁ@h‘“@ﬁé ?prq%ﬁéPlg ggeo %ﬂg%ﬁ i cation
modul e provi de%g@‘hé’dtﬁh' Qelivels! il Twpkidiogy fiRRAGhalkg kb o Bh%el@
plug-in is depl dinto the oilfield hosting application. The plug-in nmay
be an oil fi el dhaging g@slicatiohor use in performng one or nore oilfield
functions on a particular machine designed for such. Said oilfield

appl i cati gmqﬁgy | nciigige Bhﬁlo@@ehib%aim&ﬂs Sr¢hd 1ndeﬁ£16€rlﬁbbl@§7§@-ﬁ‘10(‘rﬁ§y

| oadi ng s and one or nore applicationnodules for use in performng
t he one or nor beord:p‘aawdd topeeployonaultiphe npldgpihey aroashea qilfigldi hosting he
oilfield hosting application, the oilfield application delivers oilfield

t echnol ogy fun@PthﬁﬂélIOinty For texemyile.f itles opllﬁﬁiduh@tmgplaipph@atm r{lmglaq In one
or nore enbodi nen s of e inventi n bl ocks 7061?] 03. eat ehd to
Gepl oy il £ 1 pl EoBgaeH 8 eoBestndostu A shimbey o IRe-s vUiEe Bos

exanpl e, the op|fd. I d t.0 very
and integrate lﬁ g{)(maé% ﬁgﬁtﬁlBPldﬁgﬁqmg?He%\éa%?fﬁj?ugdrlﬁ#{ygrolfllll Hbﬁgf)stl nct

oi [ field technekfaplel ungirstopRig-iry madyn baneintRiur@k agpdiscoveer f arids intphrage i N may
be configured to discover and integrate additional plug-ins into the

oi | field hosti agditippal phig-ims iatel/the oilfield |lluost1ng>latpghcattlon/vlaad/@rtthe fénstil ti onal

plug-ins include additional oilfjgld tec nology tiopalit In
bl ock 712, t hePBig ¥, e Wehekg s then g ‘iﬁﬁﬁpm@at '“Eﬁer‘l“Sr P eIOE‘i]L I ysis

of the collect ?e%hﬁuog&%gct?&{a%tﬁs' ng the plug-in(s). The oilfield

[06099] In block 712, the oilfield hosting application performs an oilfield

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 oilficld data,
and/or advanced techniques for connecting with other oilfield applications

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

[00100] 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 Teatures of the oilfield.

[00101] In block 7135, an oilfield operation is adjusted based on the oilfield

output. The oilfield operation may be a surveying operation, a drilling
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anal ysis generates an oilfield output. Specifically, the oilfield hosting
application perforns an oilfield analysis and generates the oilfield output
usi ng t hewoi2bfoeligtit echnol ogy functionality provi ded byPprChaspéa®siza{s). The
oilfield technology functionality nmay29i ncl ude advanced techni ques to for
visual i zing and anal yzing collected oilfield data, advanced technjques for
accessi ng col | eperation, 3 mitksline deItNES ORSFReNTD daprogueieo PPSIREPR, 2 BlS®8IMEr i es,
advanced oilfield algorithnms for calculations involving oilfield data,
and/ or advanceﬂp?réﬁﬂ iYEes for connecting with other oilfield applications
(i.e., oilfield applications external to the oilfield hgsting application).
[00100] S[00102] ef er FlGig 8t depictscr method fer gerforming gut piticldapperatign.

n the

ducti f t f |l s..i h i | fi.el d based
o ormat i on T eSERPRPTPBPL FECof T PaomHEd of FR-ginecd t PRR T P be a
nodel of one Ofr.oHPfh% &6 Hfgﬁf&g@a%ﬁﬁcgﬁg)ﬁ E@.%i“ﬁirgglm] In block 715, an

oilfield operation I's adjuste on t leld ouittput. The oilfield
ti . . £i.on. deilli . . ol
oot ng iRl on. IfinEuefioh e iSepufc ey GlosheRR’ opb diifid'Gf, | "
00102] FIG 8 L CE t hpd f ' Alhdi LRN. S
Lort i o]ns of FI @?g'a%fle gfé&gmaﬁt 8gﬁ(%lrdp(r%r£airq{ra n%gd?%n? E%%Lﬁglglpg?'? Pﬂgb@:om '? g

scope of oilfi fépésﬁ@lgl.i CEifd oflfibldadriaofdes. bé WdlR3led/meiridvell tyy aobilfiek]l d dat a
is collected (block 805). The oilfield data may arrive froman oilfield or

may be retri evhastingompplicatidif i eler eitBeldt data. nTe inelufle eprpdaation nand be
collected/retrjeved bﬁ a oilfiel 8 hostin .agfgl.i cation. The P |fjeld data
may i ncl ude prBUERHATOHORN EALPSH) RECHANGHPT PR, IRleCHan MIPSSYIRs: Yo g‘ﬂ WHFecti on

pressures, wel h%’égﬁgéf%iogﬁﬂﬁ%@ pletion information. [00104] In block
| yed 1Tnto

810, the plug- e oilfield hosting application

executing on a particylar nmachi ne adapted to perform . anal yze, . or.interpret
one or mofl1gdi el #llﬁféi i8dHs .thqliﬁu%‘ﬂ%dsi‘# dygnto- the ailfield hosting

application executing on a particular machine adapted to perform,
analyze, or interpret one or more oilfield functions. The plug-in may be
used to connect the oilfield hosting application with an external
application. In other words, the plug-in effectively provides the oilfield
hosting application access to the oilfield technology functionality of the
external oilfield application. The oilfield technology functionality
provided by the external oilfield application may include advanced
techniques for visualizing and analyzing collected oilficld data, advanced
techniques for accessing collected oilfield data from one or more oilfield
repositories, and/or advanced oilfield algorithms for calculations
involving oilfield data. The external oilfield application may include an
application shell, integration services, loading setvices, and one or more

application modules for use in performing one or more oilfield functions.

[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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used to connect the oilfield hosting application with an external
application. In other words, the plug-in effectively provides the oilfield
hosti ng appl2omez2igym access to the oilfield technol ogy feoTttiseralosisgr of the
external oilfield application. The oidofield technology functionality

provi ded by the external oilfield application may. include advanced

t echni ques” f or bgsashan ithe idormiameacemiedgrem) the cildield; 1 peetdengxampRdvanced

" eposi tor i es. ARaprelduak et fRpches afst ¢t fud bR BT BRARL T ¢

invol ving oil figidiflata. The external oilfield application may include an
application shell, Integration services, |oading services, and one or nore

B0, her 0T S5 Sonk s PR SRR PSR b ShLSAR £ o
anatyst s of tngugh! CPREBiAkId bptdrifA'Ray bR% Shivklfigdoptiating 2 doemgs at es an

oi [ field output IS per orne usi ng t e 0|I echnol ogy

functional ity obetdfiengxtwdrsile tosting epetadpp|d paiduation lbperatioany plannife
oilfield output may be a production forecast for one or nore wells in the
oi | fiel dbased oneraben; ¢€ormati on received fromthe oilfield. In another
exanple, the oilfield output may al so be a nodel of one or nore features of

the oilfi ¢001107[]0010@Jm‘6011nb1leﬁtsk of1bilfiakl aipplicstich dpenetvots i(er astjrtished based
on the oilfield out The oilfield operation may be a surveying
operation, a dthdrgp g m@%rb@ i vaplemeniade|dm evirtually n@mbptéfpét DBrﬁOl‘aplpiﬁbductl on

o o RSP b b ROk AL ARl AL b
virtually any (Uil GRG0 inARLELRS rdhold BrikeRld nc@gj?ogeagsq,c}a&ﬂ For

exanpl e, as sh conput er “sys one or nore
processors) 90g&eraGSo0palLs , MR aQQéks(rﬁelﬁo (RAMWC@@H@&&M@VDMSH RAM ,

cache nmenory, flash nmenory, etc.), a storage deV|ce 906 (e.qg., hard di sk,

an optical driwemory, etc.), a storage device 906 {(e.g., a hard disk, an optlcal 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 arca 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.
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such as a conpact disk drive or digital video disk (DvVD) drive, a flash
menory stick, etc.), and nunerous other elenents and functionalities

typi cal oWvortenms7eonput ers (not shown). The conputer sPysrarsc@905338y al so

i ncl ude i nput neans, such as a keyboa¥d 908, a nouse 910, or a m crophone
(not shovvn[). Further, the conputer system 900 may incl ude output neans,
such as a [#0h08]or 9]F21r’(l@r,gthosa slkilhigi th they sttawillappieaiatd ILED)oneaop hasesn

di splay, or cathode ray. tu itor). The conputer system 900 may be
connected to a SHENGREOLE gﬁlﬂ orgi@ey 1011‘-“&{]47‘683‘}“%?1&“&31%9 (bEAREa edahde area

net wor k (WWAN) In ny. O Lm.lar type of network)
with wred and/si- gfrh%\ym@?% aél%g %‘i‘@ ﬁ'ilg(:tg‘ii & er? %’%F kesl?lﬁ?létlsf%v 6}%‘3% "on (not
shown) . Those gkjrlHe@dohd ot Bﬁ)ré‘rein%dhheﬁ@%ﬁ iblif gllé}ﬁént%rb\h Safdgpaay types
of conputer systens exist, and the af orerren i oned 1 nput and out put neans
may take ot her sbrsnerrsha@ﬂgaqﬂhf@htgpéabdeu;,whelneeaclﬂpmtt@m ayp beto&Aéd bncl udes
at least the mnimal processing n and/ or out put neans necessary to
practice one ord i éfe‘élﬁbﬁ'él‘ﬂ%‘ﬁtthm[ quoéljs'ffﬂt]ﬁ@(heﬁiys'fqmoselns Kiel @8 [PTehe art

|1 te i f the af t d t
Syst em 800 may B ‘E‘angd&ﬁ CCeTRBONGR L F SAMERIFr SSHRBE L AGETAORD of her

el ements over gpg 5&\9&{& y ot é,-fsgéﬁd tPH Brdtlessi Wit H&%@ia‘ﬂ@d‘%ﬁysﬂ%&é

i npl emented on a |str| ystem having a p urallty V\ﬂ,ere each

portion may be Thecabdd aayaalefmbeavelst condepond ho natlls;@cessstrwhut ebrsy St em
In one or nore enbodi nents, the node corresponds to a conputer system
Alternativel y, me¢rgonoaied/anyesoureass metﬂhetro seftyarec wsyuctions forgpsfuiingd

physi cal nmenory. The node al ternat orrespond to a processor wth
shared nenory 26/ n?‘E@oWnEé@‘mqﬂﬁsrﬂ% fe%léf%%‘r"ét‘ B SEFHEVPBYSs Mayy be

perform ng_ one (gpiuyc, SRATPRLA,OL ALAHELEIPRPY ERNLAR dLOMERR! ks ™

be stored on a corrputer um suc
di skette, a tapkskeste, atpeObNaly 6MRPUbRHulce 26IbE: ﬁbﬁfg@&@vﬁ%\“ ce.

[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
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[ 00109] The systens and nethods provided relate to the acquisition of

hydr ocarbons froman oilfield. It will be appreciated that the sane systens
and net hoate 20ey02a8730 be used for perform ng subsurface epEnséconsizssuch as
mning, water retrieval and acquisiti®n of other underground materials.

00110] Wi l i fi £ ti . of t f f ' ilfield
E)per atg onsI a?e%ggjgé%%idtgogfﬁ%nuh%dﬁgngﬁﬁw@@@t %@?Iho “@’%? g‘_ﬁégrg ?1‘%; rtI%![ ieo_ns
of the descri bg)g?ﬁﬁgtaﬁgﬁﬁ@;% iﬁﬁﬂprow ded. For exanple, various conbinations

of sel ected nodul es nay be connected using the connections previously

descri bed. or re.model i syst.ens y. be conmbi ned acrqQss one or nore
oi I fields lP@ﬁlovi d W&Eﬁ)&r%‘[j@g%tﬁﬁgfﬁ?% {5 foroggin é‘fﬁ%’%%ﬁx)’é‘ﬁ%ﬂ field
or portions th AN i i f i for
i nteraction thglﬁe g?%en.aﬁcﬁ?g%’%gu@gfﬁg %?@%%E@F%gﬁ%lgggey Irfgegﬁie to

consi der ot her ahplitftlch fRiaéwarkseadhomt Cdopastnid ifrym UsCalE aspifiy, Fosk
anal ysis and other factors. It is, therefore, EQSSi ble to inpose
constrai nts on exhapps, doeigg.a wblbtimesdrithing loé ase¢le dtmaay hedesirablotietpdajener at ed

di h f ., Ih ) d h del ,
<1 il a1 on andlBy KRR PRTRTIGHD (B 556 BEWaer AUCh fo WRBUNE
modi 11 Gat i ons SHSEhEHGRe R b A o AR IARRNER R e g 0

application fr %mggmgﬂhiéa%mﬁr The BilffelMidde] idiebd Bpdated iff@ealexanpl e,
during a real-time drilTing of a well it may be desirable to update the

oi | field nodel totynaoi peddigt the deddtiont imefrontapd, theudhllag fias uObsersed f ace
penetration depths and |ithol ogical. information from.the, real jiiii meq?iel I
mq to

| oggi ng neasur eidercacesThetwsiens peistioa arovidgd By thsaarisimal g1kl
betvoon pr edi cer BTN AEdengreiT oibion kAo ouGL AR et oS B g ver
penetration poifdspbQted Mol MeMPlcdRitiveaRus] B Yedice 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.
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incorporated into the predictive nodel to reduce the chance of nodel
predictability inaccuracies in the next portion of the drilling process. In
sonme casesQ2to/amsribe desirable to provide faster nodel perarsatvoss3gpdat es
to provide faster updates to the noded3 and reduce the chance of
encountering and expensive oilfield hazard. [00112] This description is

i ntended for purposes of illustration only and should not be construed in a
limting sense. The scope of oilfi @HMM i cation franmeworks shoul d be
determ ned only by the | anguage of the clains that follow. The term

"conpri si Nghatk thimed e clains is intended to nean "including at |east”
such that the recited listing of elenents in a claimare an open group.

"A " "an” jand plhRyd %‘bf‘g}&ﬁﬁm‘i " %ﬁlﬁew}%&&ﬂ)ﬂ ofi &¢!giHRId Ngavphairal forns
t her eof unl ess specifically excluded. CLAI What is clainmed is: 1. A method
for perfor msubtaranenh ffoehdtiopdontexktractiig dluidifrdmedrd uhderignenral sesetanir anean
formation for extracting fluid froman underground reservoir therein,

conpri si ng: thelcimeomyistngfi el d data; deploying a first plug-in conprising
afirst oilfield,techna functionality into an oilfield hosting

appl i cation; pgglﬂifgﬁgrfﬂ{%%giafaﬁl el d analysis on the collected oilfield data
inthe oilfiel i,Ng, a i b [WeToE i Ol 18! lﬁm(gg)jlogy
functionality g?ﬁtgﬁ{edg?i%st@ﬂ%l Eﬁéﬁﬂt g%g nlesﬁrgrbteeaarfﬁ(g)ﬁ I 1?%(?1@ gﬁ% put ;""and

adj usting an oil fi efshetipanidy iato Hasfickihdshiagappficaich;out put. 2. The net hod
of claiml1, further conprising: generating the first plug-in froma

tool kit; and dpedoxrnaingey, mb’rgvel?imabmsr@retm endleciadopiliigld idett inghe oilifigld i r st

l ug-i ior to deploying the first plugzin ipto the qilfield. hosti
ol cat | on:  wher oi oabis dyigtiphasing b ishgl el dloat Eadtafaiby  ne

oilfield

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.
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hosting application using the first plug-in. 3. The nmethod of claiml,
further conprising: discovering, by the first plug-in, a second plug-in
conpri si yoaomarwstd oi l field technol ogy functionality, waEszenobssstirst
plug-in is extended using the second 3l ug-in. 4. The nethod of claim]1,
further conprising: deploying a second plug-in_conprising a second oilfield

tef:][mo: gg§-fnlm%m fylalmt vhereg pachophtheoeilfield hosping @pplisstionaib ei n t he
i1 fi is { d h d oilfield d i

Che second ot Ptk Meoond G SRmRaSet fLIAH 8t Sristied Rl ™br crai m
4, wherein e@%np%oﬁél&i | dff &ind haat h{lﬂieﬁpﬂhlilﬁéﬁérpn%plpqi%ti&()ﬁ,r St dﬁhglg%i n, and

the second pfug-in conprises at |east one selected oma group c i sting
of an earth spydichtion, i afiiftedd apphoiédsi application] bl gguphapiek i application,an
oilfield econonics application, a geophysics application, a production
engi neeri ng pregnctien | engineotingptapplieatidne nampeptimotaation, applivationafal weli s
application, a }gqeosci ence aggl i cation. e nmethod of claiml1, wherein

. JTh
the first oi ¥R, e?ﬁ?r‘ﬁ?@ﬁ@ﬁ&ﬁ?%‘[ﬁpqs an oilfield visualization

techni que to analyze the collected oilfield data. 7. The nmethod of claim1,

wherein e The Herdd bF Ela! ORREIADIMG HE AR WctnbfoodrAblibhdly igccess

technique to retrieve the coll ecte ne or nore oilfield

reposi tori esan @ilfidldeviseflizatdon tecbhijud td anshee ehacolietdd osficldidata.el d
technol ogy functionality is an oilfield connectivity technique to
interoperate the oilfield hosting application with an external oilfield

appl i cati dn. The mithodvef klsamot, wherern ghe fipséodilield ehaglogynfancienality|igy
licati i t | east | d f . i sti f
carth model 3 MHiS SRospsP RS on rotdets 9 sollpoheRadlisi B gn Pr el o

econoni cs a%bi&@iﬁf{i&ﬂ’reg?sq%?ﬁgyg cs application, a production engineering
application, an optimzation application, a well analysis application, a

geosci ence application.
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 oilficld application 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 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:
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10. The nmethod of claim1l, wherein the first plug-in is configured to
interface, within the oilfield hosting application, with a plurality of

pl ug-i ns,wotermizns7each of the first plug-in and the pl uralriusgooofspBug-i ns
are devel oped and depl oyed i ndependemtsly. 11. A system for perform ng an
oilfield operation _of an oilfield having a subterranean fqrmation for

extracting fluid® pHERIdhostHE: agpHeaitony soatigeied thepleet odbgld datangndin
oilfield hosting applicatiaon copfigur to col,l ect . .oilfiel at,a_and

et form an ot | { vl dbsHanps A8 SAREKS HoabeisopBaths: iePNErad Vel SBendar e an
oilfield output; an i Ll pplication conprising a first
oilfield technol ogy ﬁ%’%’?@%&]gﬁi#@ @ggmgse in performng the oilfield

anal ysis; a firaat epletigdi silfieg! apsiitationt bamptisihgeh dﬁﬂoﬁilﬂ&d&a@hﬂ(ﬂ@%jron and
configured to interoperate the oilfield hosting application with the
external oilfield apprétmalihforase dw pkiformimgfthe eiléigld anadpsissr ate the first

plug-in; and a fLrst. discover ubser vi onf.igured to be used.b he

oi | fi el d_host] ]ﬁgﬁféfﬁh}gﬁa’t ‘i??iﬁo%gf ng RlfEelq osing 2ppfisasn %ﬂ%}:ﬁﬂ }g@f%‘il |

epl oyi ng e firs U0 s g : r.e oyi ng

the first plug-in cé%#%gbs r%%ttélr?dl ﬁgél%ﬁh%&ﬁ% F@lﬁdaﬁﬁ‘gétlvrvgg glgp%ﬂga%?on

usi ng thga first pl u@ilifield é,lg’pﬁaagoﬁystem of claim11, furt hey conprising: a

second di scovery subservice configured to be used by the first plug-in to

di scover a secerdolitapiligucshtor gaicrige thesBrsopthgpin; fandl d t echnol ogy

oo o ekl S Eave Sbaenidh St Bt e Sl et vo-

pl ug-in. : , n'gt ug-in

deployed in the oilfjel. Sti licati.q n fi d.-to.pe rma

second oi 1 i el'd t echRETGBNrb MR SRR i Blugifl pFRP 1S WpRYilg uRhis?
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
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wherein the oilfield analysis is further perforned on the collected
oilfield data using the second oilfield technol ogy of the second plug-in.
15. The swetermvmis7el ai m 14, wherei n each of the oilfi el @aChastonams33s7
application, the first plug-in, and t3e second plug-in conprises at |east
one selected froma group consisting of an earth nodel sinulation

appl i cati on, paodwdtian eggtnepting aapplicatian, cinl foptimizaicem apiplisaten! acatdllon, a
geophysi cs appljcation, aproduction engineering application, an

optim zation aglﬁ S}Scaé’tﬁhﬁﬁ?g% ANEHOSCISASE 9&"@%&9& i cation, a geoscience
application. 16. The systemof claim 11, wherein the first plug-in

conpri ses L LFLEk f i.anal j | rm ng
Che ol 111 el ey of pEuf, LS Bte MArbhanT coblprl 8L a1 RFald o AL

oi | field techaginotypy funetioadlal ifbyudsSindierRirhfihe it ¥ilzdldlahgdRkison technique to
anal yze the collected oilfi elz dat a. ?g The %ystem of clg}i%m 11, wherein
the first oilfield technollogi/ functionality is an oilfield access technique
to retrievt’{le wstaneef etpimi [ F,ivehereinathe finsbailfiakd techmiogy dundticaatty is
repositories. 19 e. system of cl.aim 11, wherein the oi]lfield hosting

appl i cation éBr?ﬁEﬁeﬁé’%S“éﬁZéw& teehnifpe i aealyze thecollseied odlftelidatRel | £ or

defining the first plug-in and selectively receive the application nodul e

accordi ng i : i.pi. r i he

appl 1 cat Lon TS GYERF bF ERIECTE bl LR ARGl O AOER R R "2

| oadi ng ser viaaeilfizld hoads fghnhficapitiriaie the cotidetbe oilfiet] 848 fanfldnealri on
shell and initialize the application nodule.20. A conputer readable nedi um
storing i nst m@eiodlicld mpopieries: ni ng oil fiel d operations for an oilfield,
the oilfield having a subterranean formation with geol ogi cal structures and

oo S RS et BB bR TR S e Rl LY, Lo eol | ect
conprising a fifiStyslication module;
an application shell for defining the first plug-in and selectively receive
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.
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oilfield technology functionality; discover the first plug-in by an
oilfield hosting application; deploy the first plug-in into the oilfield
host i ng appl2ooeisym; di scovering, by the first plug-in, paTase@ads8Ug-in
conprising a second oilfield technol ayy functionality, wherein the first
plug-in is extended using the second plug-in performan oilfield analysis

oD 1. OB eshL ekt Rorll L ShuORE BB R ™
et 091, ARFAIGHEhY glcblield feBINgnhg o resnmgah Tatugsl il
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;
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
perform an oilfield analysis on the collected oilficld 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.
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