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APPLI CATI ON W TH APPLI CATI ON FRAMEWORK TO MODEL ASSETS OF A PETRQGL }
COVMPANY 5 BACKGROUND OF THE I NVENTION Field of the Invention The present
i nvention relates to software applications having an extensible N-tier
design and architecture and, in particular, to a new and i nproved net hod
of sof t wW@O0H¥2i cation creation for a software appl PCEVSBBS46fdapt ed to

nodel sel ected assets of a petrol eum conpany suc as an oilfield
busi ness. moBIECT SYEERS ngﬁg@ﬁ% S R R R Pt R oved
nmet hod of software application creation for a software application
adagted to an oilfield BASKGROUNDIRF THRINVENHOMNr nodel i ng expl oration
and production assets of a petrol eum conpany and a systemfor such a

met hod mm&thimgmf the Related Art 15 A variety of techniques are used

code. p[ﬁgéﬁi‘ﬂéma@ﬁ S el R Havad BEEKGMEL S O 8[??%?2‘--

struct feM}E ctBiSd ts?ehﬁ,p
applica ‘?on argpconp et ee{ gagtrﬁ“\?\nﬁ]%edﬁd%r eXGP given a set of

syst emcedatéd fot §§liﬂv@f85ap§litﬁtmﬁ adagied Rsodélvelebtedssets cﬁfal;ﬁublainh eompang suchy a
given application or program the code devel oper 20 designs a nonolithic,

i ndmperaslmmolﬂ.ﬁekbbmmsamdel rﬂwmﬁﬁnmacmmm rewaind mm@vabsﬂh@cpf
functions. The anmmer ma se, exanpl e, .a hi r.anm ng
| anguageftee #pp atich, Feaag o %ﬁ?é@“"-l’f 15 aFEPtER 39 &R ﬁgﬂﬁi’ ¥ P

hi gh- | | &Ega“fg o) £1d 4 9sth R de an
execut a ?Agléverm on %P&@L naﬁ %ﬁ]ﬂuﬁ robﬁem%‘mﬂ%ﬁ Eﬁé apps?gach is that
t he apphdkcaxhéthes are di ffICU|t to maint a| n, and 25 separate functional
portlons of the program ar e difficult to reuse because all portions of the

pr ogr aReaeriptiontohihedielateArOpl | cati on specific. Accordl ngI y, in the
softvvare field vari software architectures g%ﬁel oped in

whi &h appl i é\aﬁ“{?ﬁ"? qHﬁ‘aT‘Ft‘% %P@M\% i ¥s, such as

over ol 1ERERE P ERAP Hilghem, 1O ?ns.reﬁpﬁ%pﬁﬁit.on  wopdethe

of Conpmaﬁtﬁmﬁa&ma@esaﬁwﬂaltwv@ms fufétidns, @GcH B dataGidrale anaapmmbnal one,
execut abl e program Alternatively, the conponents may be i nvoked and used
logic, are completely entwined. For example, given a set of system specifications and

functions which are to be implemented by a given application or program, the code developer

20  designs a monolithic, independently executable program which implements all the desired
functions. The programmer may use, for example, a high-level programming language such
as C++ and a code development tool to generate the high-level language, which is then
compiled by a compiler to provide an executable version of the program.

One problem with this approach is that the applications are difficult to maintain, and

25  separate functional portions of the program are difficult to reuse because all portions of the
program are entwined and application-specific.

Accordingly, in the software field various software architectures have been developed
in which application functionality is broken down into smaller units, such as objects or
components. These units may be assembled to provide the overall functionality for a desired

30  application. For example, a group of components may be assembled and compiled to provide
a stand-alone, executable program. Alternatively, the components may be invoked and used
in real-time, when the component’s functionality is needed.
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in real-time, when the conponent's functionality is needed. | SUBSTI TUTE
SHEET (RULE 26) 1 1 JUN 2004 WO 01148602 1' CT/ USO0/ 35465 Becausé 1ofij g
resource expenditure necessary to develop these units, it is desirable to
be able to reuse these units, so that their functionality may be enpl oyed
I n subsequent applications W|thout having to "re-invent the wheel" each
time thi sWOIHePonality is needed. In current softwaPEB§¥BHMé%ect ures,
such as two-Bécsuse afiie tdaseee-dxpenditire atvedsary tie/develop thereunfisitis dadrablbtosuch as
data repositories and user interfaces, are relatively easy to reuse.

However be @blnéﬁa Teusq Heese gnitsg Goneh éhﬁrsﬁm@:tsreﬂltzawmss@mlwﬂ dmsuhspqugnt

?EEL'ecieqa% RE withp® bRt by s Ersl BR Grierl it Yins RisopRonaliBis ReedegoC 2 1
true fomeﬂaﬂeﬂ Pﬁ%geiﬂﬁfté@ﬁ:&& RPIPLY (Rl E&Pardhﬁecﬁu&e%eﬂo%f ore, for

an inprove tware application suita e or 10 nmanipulating oil fields
and #heitch @ dpangokitorieh afid asepintbrfab’, ste aslitvelySeasf tot dawse p rHoweved) stherBRI EF
DESCRI PTION OF THE DRAWNGS Fig.1 is a di agram’ratlc representation of the
pr esent typeacfisempatents, siph 3sdhose ingrenenting Ape cattgaloam gprfhlll@mes in larges g

pi ct ogr present on of a software fact

G aor anhBtHsc mERE SEER b5 <Bredhenf or i vibl: Malfivdi flgoty; s

di agran?s?{:d esent invention's nethodol ogy; Fig.
5is a %@?@?g;ﬁggfegﬁ?‘g??%prﬁg%ﬁe present invention's life cycle

rul es; Fig. TheteSisaafdeedyCthareforgefoeranl impraled csofttviare gapplieatipd esgitable forventi on' s
met hod for, 20 desij ?ni a software architecture for use in generating
sof tif\ar mapipwgingeilfislds pndytheiy componenty that yrid the depwassks of theprios pds ent

i nvention's Base Tier; Fig. 8, a Venn-type diagram of the present

I nvention's Messaging Tier; F| g. 9, a Venn type di agram of the present

i nvention's business gy ¥ PIHR O Awidgs 10, a Venn-type di agram
of corrp05| te conponents; Fig. -type di agram of the present

i nvention's ]Rg;alxsImagaﬁmaummpmmmuonoﬂﬂn@ms&ﬂmmﬁmmw-wmﬁtmydm of the

pr esent i n\(ent ion's Data ti er,
paradigm;

15 Fig. 2 is a pictographic representation of a software factory,

Fig. 3 is a diagrammatic representation of a tier and its framework;

Fig, 4 is a diagrammatic representation of the present invention’s methodology;

Fig. 5§ is a flowchart representation of the present invention’s life cycle rules;

Fig. 6 is a flowchart generally describing the present invention’s method for
20  designing a software architecture for use in generating software components;

Fig. 7, a Venn-type diagram of the present invention’s Base Tier;

Fig. 8, a Venn-type diagram of the present invention’s Messaging Tier;

Fig. 9, a Venniype diagram of the present invention’s business software

components;

25 Fig. 10, a Venn-type diagram of composite components;

Fig. 11, a Venn-type diagram of the present invention’s Real-Time Device tier ;

Fig. 12, a Venn-type diagram of the present invention’s Data tier;

Fig. 13, a Venn-type diagram of the present invention’s Processing tier;

Fig. 14, a Venn-type diagram of the present invention’s Visual tier;
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Fig. 13, a Venn-type diagramof the present invention's Processing.tier,
Fig. 14, a Venn-type diagramof the present invention's Visual ti r?,JUﬂZBlM
SUBSTI TUTE SHEET (RULE 26) ? | JUN 1004 WO 01/48602 PCT/ USOQ 35465 Fi g.
15, a Venn type diagram of the present invention's Mdel-View Controller
(MVC) design pattern; Fig. 16, a Venn type diagram of the present

i nventi onWOM/gHeA at e obj ects; Fig. 17, a Venn type, dPEHUEHHS t he present

i nvention's Sis;l%sveﬂdeﬁeSaiaF%, of fae fprdent kfvenfon¥e Mt PRwAC SRR Of the
pr esent invelﬁg‘i on's interceptor tier; Fig. 19, a Venn type di agram of the

pr esent (MWCrdesigopatierdppl i cation tier; Fig. 20, a Venn type di agram of the
present invention's Wzards tier; Fig. 21, a Venn-type diagram of the

present i nvdfigil8nt ¥eondxps dizgram ef the grpsgat ipvention’stemplate@Bleetfiat i on of a si npl e
busi ness nodgl .qonsisting.of an.oil fields.with .10 wel |'s associ at ed

W th the 11 ot l7pt yeubsiticin bt oresch G et MBI £ © 22500
conpenent |  hijgl 1824Virh-t§pd 25 SithSdrk<Rh: i enfdh’ £ t8f tlerdi spl ay screen from
an exenplary "application; Fig. 25 is a representation of a further

exenpl ary diFigl18ya Vemrtyperdiageane ofithaprysentifveatign’s Applicaion tift;g. 26 is a
representation of a further exenmplary display fromthe exenplary
appl i cat i on;Figi2§, a Yenn;typediggsam rgseptdpveptionss Wizaxdp et exenpl ary di spl ay

pr ocessi ng. dUBdiY YGRS SRR PP TE BIEIoY STPHE S el d n e exenpl ary
Fo. 6 the o e N e el o9 an
engiineetwoeella agodinted kil the fieldg ori ent ed approach to software production
based on a well-defined architecture. As used herein, "~manufacturing”
implies a  Fig.23is arepresentation of a structure for a well component,
Fig. 24 is a representation of an exemplary display screen from an exemplary
application;
Fig. 25 is a representation of a further exemplary display from the exemplary
15  application;
Fig, 26 is a representation of a further exemplary display from the exemplary
application;
Fig. 27 is a representation of a further exemplary display from the exemplary
application;
20 Fig. 28 is abiock diagram of the processing occurring when adding a new well to the
field in the exemplary application.

DETAILED DESCRIPTION
Referring generally to Fig. 1 through Fig. 6, the present invention comprises a
25  methodology that applies an engineering and manufacturing oriented approach to sofitware
production based on a well-defined architecture. As used herein, “manufacturing” implies a
method analogous to a software factory. Using the present invention methodology, software
application development can proceed as if it was a software manufacturing process with an
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met hod anal ogous to a software factory. Using the present invenﬂi?ojuNggm
nmet hodol ogy, software application devel opnent can proceed as if it was a
sof tware manufacturing process with an 3 SUBSTI TUTE SHEET (RULE 26) | |
JUN 1004 WO 01/48602 PCT/ US00I 35465 assenbly |ine capable of assenbling
all types of intellectual property quickly and at the | owest cost It has
been prop¥88WEA co- pendi ng U.S. patent applicati.on SEETBI0NINES

091746, dssémbly liné eghable of Asdambhmghsail typedof mmdiestinad prqpettpiqaidkipcandian they
reference, to provide a systemand 5 nethod for software design of

sof t warlowasteditt ect ures and, in particular, to provide for the design of a

Sof twar o caNB I PRpTR LT BREE LY BT SRISRI Rl NoURTTRA0Rg ¢ hat
ol | oo e PR 288 p BlrulpdEd 6o By BRER, I b AP BRIy o Pl Nt

| NCOo§ pOofmath&dl fdf @6 ke laysigredfdo@WER, ardhtedhir@Arde indpdtiaile,Moiévidefopat for 10
devel opnent of software applications using the software conponent
ar chi t edssign of 4 softwane confwnesit eshitasturafor thetdeyriopment of extensible diof sofimvare

applications. The present invention uses an "N tier architecture" paradigm
as descwmyewwpéa@mmW&%%ﬁﬁ& ﬁﬁﬁ%ﬂw DEETA ORIt Ha8 B0 1 746, 155
and co- [ |_i | -Se ) l44 an N-tier
ar chi te@?ﬁ%&%}&é’%ﬁpuﬁ'ﬁeﬁ%?ﬁfa% %’?g 3&3&% bg&? O?ﬁyifg%gﬁgﬁl evel into
| 0gi cal pedtBér2000 ahd BiSpatel Merein 1y fefefefite toVBlolvide @f syitadl abd sietRd Forf UNCt i ON.

In the present invention's N-tier architecture thereis nolimt to the
nunher ddvelbpraent o3GoftWire applestions usimgche sofiwase kbmpapentsasthitaetnes e fiegn
architecture is enployed toﬂ%%vel op, software conponents 20. As those of
or di nar $evelRpIRent phextargivls neisF O0%i | | appreciate, "software
conmponent s" -are | a ' NQEL n LER! S Redda i ny of a 20
nunber of c&%ﬁ@#gﬁﬁﬁgﬁ%gg%ggﬁﬁcﬁ%n% oup%fn?l%tgtlon M&%N C, C++,
JAVA,  padRpiele bate@lappiliatidal SefalNo. 8977467135 Rhd\&l pedbin IUFS. @@tknt apglicktivase of
ordinary skill in the programmng arts will appreciate, "Ntier"” in the
prior aSdriahdlp. B¥746150gMn 20fN-tier drchitestinagalh funktienabitycls \brekgs i[dows shithen pr ot ocol

st acks. However, as used herein, "N tier" desgcribes, an chitecture that
i s dhar geewlpebiaptalgsigal shupks pr fegs mtﬁtm&?@&@@@@e‘ih%w%ﬂ“% as a

SPeCi {1 Rl HOR B0 NSRRI D1 Sh o b8R8 8021 ar chy can be

The present invention’s N-tier software design architecture is employed to develop
software components 20. As those of ordinary skill in the programming arts will appreciate,
“software components” are language independent and may be implemented in any of a

20 number of computer languages including without limitation FORTRAN, C, C++, JAVA,
assembler, or the like or any combination thereof. As those of ordinary skill in the
programming arts will appreciate, “N-tier” in the prior art may be thought of as implying a
hierarchy such as with protocol stacks. However, as used herein, “N-tier” describes an
architecture that is characterized by a plurality of “N” tiers 30, each of which has a specified

25 type and a specified interface. Although a hierarchy can be defined for the tiers 30, no one
hierarchy is mandatory in the N-tier architecture of the present invention.

Each software component 20 to be developed is associated with at least one tier 30,
depending upon the nature of the functions to be performed by that software component 20

and tier 30. The present invention specifies a method and a system for using architectures to
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hierarchy is mandatory in the N-tier architecture of the present, .

I nvention. Each software conponent 20 to be devel oped i s associ dt ledUMI00h
at | east one tier 30, depending upon the nature of the functions to be
performed by that software conponent 20 and tier 30. The present

I nvention specifies a nethod and a systemfor using architectures to 4
SUBSTI TUNOSHBER ( RULE 26) 1 7 JUN 2004 WD 01/ 48602 PHIT/USS0BHEH465

| mpl enefiplanedt a NithE syt whervih @ s6ftwaré céiohvi desighenpadedjn diasiegivach can
design or select each software conponent 20 to perform specified

f unct i osdiwiateycompdnent 20rte petform epecified diinctionabity andngmewre that 2achh spftwaree

I nterfaces specified by the architecture for that tier 30. Using the
net hodof@wn‘iﬁz‘?h@%‘éé@?ﬂesmwgm‘? ?W‘I‘i@["@fﬁf?tﬁ%“ﬁ?ﬂt to the nunber of

5 tiers 30 .sof t wape Eg 2P; i C ' SoR i efi ned.
Rul es for tﬁ‘gsm%%ﬁeghgg@%&alﬁg usedm&v%g‘f)g’b@&f;?sglrﬂs% are 'ﬁ"g‘fbg{\%%e_ssari |y
part 5 of tigs B) @ 3bRWAe 38mbohehtdR0 At cah WeSiBmlenRhted o8 ldefifed. DRUtlesPfop theoTi cal |y

i nt erconnected using specified interfaces so that each tier 30 can

i Nt er acarchifetthrecine used whereby tiedac30 are motneGBsadly paeefechiernrchy as @ twof tmvar e
conponent 20 wthin a ?i ven tier 30 can interact with software conponents

20 of otheeedier Ftems.duh e lqgically intaconnested using spegifisd intertapes sp that eARP HEF terns are
d tood to, h .1 he foll ow ' h f ' Kill i
e sof RPETRL Fithiie g BPReoa, o) i dechith FroBnfay BlpdRitad, . 1"

fUr € Ner o il 3128 6/ G BiterdE PGS Lol 76h4 i frd BhecttRtSl N | 1 €5

and rules uséd to create a desi COMCom onent Object Modeling. An object

t hatio engsxfesedsang.es, or hides, the details of how its Conponentfunctionality
I's inplenmented and has a well Aefined interface reusable at a tinaz |evel.
CORBAComon Thsj fellewing dams tarsspesiersiood  te thave the followinvmganings tythess eonponent

oj ect o@marydel s%li‘lincthléisghwligebprggrammmgvem hanagtiseiror %Sp"%gsgnthlg\rr]en Qxl,ea% some are

further explained herein:

TERM DEFINITION

Architecture A set of design principles and rules used to create a design.

COM Component Object Modeling.

Component An object that encapsulates, or hides, the details of how its
functionality is implemented and has a well-defined interface
reusable at a binary level.

CORBA Common Object Request Broker Architecture

DCOM Distributed Component Object Model

DLL Dynamic Link Library

eventhandler message handling object

Framework An architected context for business objects that modify the
business objects’ attributes or add new behavior.

GUID Globally unique identifier, e.g. a number having a
predetermined number of bits that uniquely identifies a
software component
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Framewor kAn architected context for business objects that nodify the

busi ness objects' attributes or add new behavior. G obally unique { JUWUM
identifier, e.g. a nunber having a GU Dpredeterm ned nunber of bits
uniquely identifies a software conponent 5 SUBSTI TUTE SHEET (RULE 26) 1 1
JUN 2004 WD 01/48602 PCTI USO0/ 35465 JAVAa programm ng | ~Mage Model A

het er ogen®woWws486¢ | ecti on of conponents whose rel ati onBENPH/3HE enf or ced
via a predeterm ned set of rules; a collection or instantiation of
sof t war e {conponent s where the coI I ectlon or instantiation ma be|organi zed
into a hijldA¥Ach bj ect Alppugras JoIe n data and

functionglity that are defi ed and a I ocat ed as si ngl e unit apd for
whi ch the Madel, public ad &?@W@@W@H@?@?H@%W%MWF@‘%@&@P% e's

nterfacgs. A GO obj ect Kk SPRY uieRa T I« LfE-AobBE NP

I nterfacg, which maintaijns exi stence whi bgi ng used

and provi|des access to t i0Hiies MsoRivie torptnért RERS the Batk@dan | pui cal

groupi ng|of interfaces within a framework that provide a ecif c|behavior
such as nessagi ng_or ZZ[MﬁWOMKbMdmmmhyfor nmessAphg.
Sour ceConnection source |for nmess TierA | ogical grouping of conppnents that

perform cLQhEFq def i ned, mmmms@m@ﬂr%%r used| her ei n,
“mani pul gt es” is neant { cl.u manner ta ngl ude a
sof t war e |appl i cati on thc qs"&ﬁbv’gﬂ/“ﬁg dﬁ@? aV’gl"f/ F?ngfl?tmgr performs a

for which the only public access is through the programming

structure's interfaces. A COM object must support, at a
minimum, the IUnknown interface, which maintains the

object's existence while it is being used and provides access to

the object's other interfaces.

Package A logical grouping of interfaces within a framework that
provide a specific behavior such as messaging or connecting. |

Sink Connection sink for messaging.

Source Connection source for messaging

Tier A logical grouping of components that perform a well-defined,
predetermined function.

As further used herein, “manipulates™ is meant to be read in an inclusive manner to
include a software application that passively models, actively models, or performs a
combination of active and passive modeling. Further, a software application that
“manipulates” also includes sofiware applications that perform data processing, data
acquisition, and supervisory control functions as those terms are understood by those of
ordinary skill in the software programming arts.

Frameworks 40 specify a basic design structure for a tier 30, including software
components 20 and a set of standard interfaces for any software component 20 categorized as
belonging to that tier 30. As indicated in Fig. 1 through Fig. 21, frameworks 40, shown

» generally as boxes, comprise one or more packages 42, shown generally as circles in the
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conbi nation of active and passive nodeling. Further, a softwarejj JUN 200
application that "manipul ates” also includes software applications tpngt
perform data processing, data acquisition, and supervisory control
functions as those terns are understood by those of ordinary skill in the
software programm ng arts. Franmeworks 40 specify a basic design structure
for a tiew0o304869ncl udi ng software conponents 20 and BCHEMFH6St andar d

i nt er f a¢@fpuf FpuRslY oreObt WidfeC repRINAARE intetfhcn WdeR thé Glterfices RAY SHdGMNY t O that
tier 30. As indicated in Fig. 1 through Fig. 21, franmeworks 40, shown
gener al ksnemly boslowds it thepratiews fignees;cand 0ne or pore zegods &R colldetngsoffwarsr al |y as
circles in the 6 SUBSTI TUTE SHEET (RULE 26) 1 1 JUN 2004 WO 01/48602

PCT/ USOemponents 2Q,a5reh 78 ohg ofifrase ntegigatble pregesies apd th 9ekpgnder f aces,

where the,] al | S oyus figures;
and oneﬁJPhﬂ%géﬁﬁﬁﬁiSggﬁ?%ggggfﬁggﬁékésé%??dgég%gt§#%8%gﬁF&%§@‘gs wel | as
one @r paunEoting! MoSOHBMANRNIS 407 BR prdsii irveftionHompRscSfiore thaR JaK pilRagh? 1S thus
a collection of interfaces that provide a specific behavior, such as
nmessagi #2) or 5 connecting. Mst franeworks 40 in the present invention
conprise nore than gne package 42. In object oriented software progranm ng
arts, methods obifgt ga gqfizegre progiamming aifse ipsthods) apd) propedies Arepofads put

f ramewor ks 4 ' - Lim . bj ect

or  ent ol arad abARRIHE N Rl J ShABHS A2 R elnce HchBFibtod 1001
nean t Ootjek tofiedted bRStannity BirsGucts. DAY ANAOKerdi) Hmelio@Peirk infiint BN @ediant to
nmean vari abl es and constants exposed to other interfaces. As further used
her a@bn, scitwacecthatezhibitsd' bebavitrsapd {‘propesties’d bk actnt do Incirs vaziables andapwstaptsnst r uct
that provides an interface that allows access to a group of data itens,
whet her sPasddaetherdnteri®eher sof tware conponents 20. An interface that

follows the gt r fgr keQMyL (i a: f &taiﬁctsis
referred to efragig%“gés%ha gl ?o\éﬁc |°%°¢%§§?a?%§:®%§yw\%a§/&#§ ecganp e and not

L'i mi t at 1@ pro@désCin! iB@ifhdRthdt RGNS 26 BY £ ol Of Pito GEms) Wiethér AW EESort 0 a
single itemin the collection such as by a particular nmethod, e.g. an

" | t enO' othertsofiware Bympysagnts 20.f Artitterface thatifolows thn dtandsrds| fomprowiding access
collection interface, lets "clients," as that termjs understood by those
o 7 di WerGOGTPhIER scHETekp BERAS b P L | B WA pgeL
charact cht']ﬁﬁi{:aﬁﬁn, LedHectidR hterface provides programmatic access to a single item in the

collection such as by a particular method, e.g. an “Ttem()” method. By way of further

example and not limitation, a collection interface lets “clients,” as that term is understood by
those of ordinary skill in the software programming arts, discover characteristics, e.g. how

20 many items are in the collection, via a property, e.g. a “Count” property.
Throughout this document, references to different kinds of software components 20

will use the following naming conventions:

Table 1: Standard Abbreviations
Abbreviation Definition
GC Class
GP Package
IGC Interface to Class

Thus, within this specification an entity, construct, or named example such as
25  “GCxxx” implies that “GCxxx” may be implemented as a class as that term is understood by
those of ordinary skill in the software programming arts. An entity, construct, or named
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20 many itens are in the collection, via a property, e.g. a "Count™
property. Throughout this docunent, references to different |ands of

sof tware conponents 20 will use the followi ng nam ng conventions? TTAM %41
St andard Abbrevi ati ons Abbrevi ationDefinition GCO ass GPPackage

| Clnterface to Cass Thus, within this specification an entity,

const ruct WOM/A4¥8hed exanpl e such as 25 "GC) acx" i npl iPET/USHEBE4S COxxX" nay
be i npl eR@iYIECuch s AGEBSS idlic Bt “TOSKR 15 abl htarERb @08l cla¥s dstRf erf is OF di nary
skill in the software programmng arts. An entity, construct, or naned 7
SUBSTI TwunéersspErby thidabloforddyryskill ig thsl softdate MOgRGMARSGR. AGELitS)MSALE 5

exanple such as ' GC " inplieg that "l GCxxx" is an interface to a class as
Chat "t ook HRed GHAmRlP SKiH  BopY, dwalics thas GPRG J5 S RAGKRECI 7. (This (wPLsngl o

progr amyi . ' [ xanpl.e such as "GP="

I mpl i e%%@%@g aﬁs%%@&%?%ﬁ“ﬁeﬁ%&ﬁn& _ %_ﬁ ar’?ﬁc’ #¥ent i ons
are 1eaRbmpéheR§ 20 mMayHe'idblem@ntal Gthe? A sofRNAB that seld he Adlibh bP&IAs» SOf t ware
5 conmponents 20 nay be inplenmented in other than software that uses the

not i on @fg. dthérdism objectarigntedprlogramivivggriangioggest ori ent ed programm ng | anguages.
I n addition,_software conponents 20 may conprise properties or attributes.
As used her®aqditign, spRyyare compongnts 2@ &3y GREPFise PrORARtichenAthutes. t Axved ng set of

P opor o Gy il WANCEH R0 S BY BEARAGR T 83 ol hccos
"0" IS GRdeRRodANE BE G RRGcdbR BRI, WRérkA Ropgitty Hdited AR AhRN WithouBy Way of

exanple and not limtation, those of ordinary skill in the progranm ng

ar t stowi Itrhiling) ell ©f parenthkbs¢s €’ isto be mpdardtocdrto o tvardabée araithre dewh paiit. nByred " f 00"

may have a nethod "addO0"  jnvocable by "Too addO' and a property "grex"
1

accessi Bia¥ obyxample apd aqt limitation, pse; of . i y

under st 00 e.skilled in the sqfitware QQranm ng_akt s.. or nore

15 cof SRR AP RSOt o Syl cornial ah bt oS AR T Rpht -d®

pr oper t ixfiSeablittly %.cahagr ﬁﬁ&%ﬁ%ﬁ“&eﬂﬂ%&%@&ﬂ“ﬁé.ﬁknﬁm SRbRAHaREr, Property.
er "l e" may

For exanple, an int ace
As will be readily understood by those skilled in the software programming arts, two or more

15 software components 20 may have identically named methods or properties, but each
represents a unique and distinct method or property. For example, an interface “IGOne” may
have a property “x”” as may an interface “IGTwo,” but IGOne.x is not the same as IGTwo.x.
Similarly, IGOne.foo() is not the same as IGTwo.foo().

It is understood that these descriptive constructs are not limitations of the present

20 invention, the scope of which is as set forth in the claims, but are rather meant to help one of
ordinary skill in the software programming arts more readily understand the present
invention. In addition, more information on these functions and naming conventions, and on
software components and COM objects in general, can be found in the MSDN (Microsoft
Developer's Network) Library (January 1999), published by Microsoft Press and incorporated

25  herein by reference.

It is further understood that, as used herein, “software components,” generally referred
to by the numeral “20,” include objects such as are used in object oriented programming, as
these terms are readily understood by those of ordinary skill in the software programming
arts, but are not limited to objects. Instead, software components 20 may further comprise

]
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have a property 'Y as may an interface "I GIwo," but 1GOne.x is not the
sane as |Glwo.x. Simlarly, 1Gne.foo0 is not the sane as |G'|_V\,011'10R®.2Bd‘t

i s understood that these descriptive constructs are not limtations of**tthe
present 20 invention, the scope of which is as set forth in the clains,
but are rather nmeant to help one of ordinary skill in the software

pr ogr anm wg oamgse2 nore readi ly understand the present PCOHVWENEHSH. | n
additio i%@&&@mcﬁaﬁn BurkiRE 3Brabitd] QlnlaRRS 1B Ebri RG] fistoco RIS, ONS, and
on sof ?nv\%irig&%gﬁponents an gCO\/I o%ﬁslécts’ I'n general, can be found in the
MSDN ( Msgsteds sertices[¥lase libragies, thirtlpartyosoRyvardeictipanynt§ dmilibadries, k8@ e likgobl | shed by
M crosoft Press and incorporated 25 herein by reference. It is further
under st eayjcombanatiopthergaed herein, "software conponents,” generally referred
to by the nuperal ."20," ing¢lude objects, such as.are used in ohject

ori ent ed proﬁr%'f?fﬁl\ké?’ aRE]IM'ﬁ%w ﬁ%b"ﬁhgn%‘és’qge %?Wlpgﬁdgﬁlegta&gdn%&hose of
or di BT % 3¢ Ipkdserd Fiefifon e RIcBOKRA BbrierisAL ot a ghvth ifHuliry) Oks dsbdi ted to
obj egts&%g eaétﬁ1 o) tV\st/gre on%onents 20 n%nf furtaher conpri se 8 SUBSTI TUTE

SHEET ( Bbfefn, 2@pplication? ¥ 2aHRAAD b1 InbBAle 2cdntplled)Shibdriretta,5 andarop-theaftypcabl e
software including runtine libraries, dynamc link |i brari.es,&&:xgtocol

hand| er spplicaticns,cwels as; by ey of example aridpnog limitation; FORB Ay dust-ip-tives, d.

conponents _and libraries, .ang the |jke, or any conbjnation thereof A

oo N g e, s e et et b 0 e e S RAT by Bt ok ) oo ana
t hods 4.5 ; I t ja G L Oy S AL

et NOS gifl if ne'sBifydté %Mven bR/ AL OYidaf SR b cbad B RARE M hay elso

characteristics stry. As used herein, "application" is

undefpst ®0 Ghsddowhibk lallsies therkpdd dselopéitte rgpiictdte eoftveanel camipontaes 20 withimpthé i cat i ons,
such as, bwy of exanple and not limtation, CORBA, just-in-time, JAVA,
and t he spaclfisatiaps ofithy pessiewlan ttienarchitsetpreo fFor gamplrs the wizard may periilier st ood by

o ner oGERE dreerdp AEITSS AR OOt B0 BESIRRAE Uh Bl B 2oRREe Coe

devel op f SheC UFRARE Hinpoadht W0t 811 oliBliant® 94l heat i ons of
t he part%‘lrmél ggte?v-a{tﬁer ar \ﬁiﬁtiecture. For gxarrpl el, them\?vi zard may permt

the codglgerfies stgiiards desigrand fa seivears ahiponsnts 20af fahpanicukPtien30sel ect i ng t he
tier 30 for the software conmponent 20 and ensuring that the software

conpénent 20AnN-fier appligstiom defined\and,impieanented using Mhepresent BYAnHen Ba¥ PYnat ed f or
sof twar %ﬁoﬁgpquepc}r Susc2 Om g&mérct‘u%tin u%{riteé G %ntetx{s? [’or?’e%mple ship-building arts,
financial arts, or medical arts as well as geological industry arts.
Referring now generally to Fig. 1 through Fig. 21, an N-tier application of the present

invention is designed using an extensible N-tier architecture developed using a2 methodology

20 for specifying rules and methods that enable applications to be constructed. Such a

methodology has been proposed in co-pending U.S. patent application Serial No. 09/746,153.

Such applications have functionality broken down at the system level into logical

chunks or tiers 30 that perform a well-defined function, such as a business function,

according to rules for the selected architecture. In a currently preferred embodiment, each

25 tier 30 logically groups together software components 20 that have a similar or
complementary type of behavior.

As discussed herein below, framework 40 specifies a basic design paradigm for a tier

30, including a base set of software components 20 and a set of standard interfaces for any

9
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15 An N -tier application defined and inplenented using the present
invention may be thus adapted for use in nunerous industries and ] JUN 200
contexts, for exanple ship-building arts, financial arts, or nedical aris
as well as geological industry arts. Referring now generally to Fig.1
through Fig. 21, an N-tier application of the present invention is

desi gned WOPHEPSRN extensible N -tier architecture devBfBPOH3HEI ng a

met hodokdPeware SéingonentSIie Citégptire dsUbelmgimp cto nthit hivel S0t hBtamewedits dl0appl i cat i ons
to be constructed. Such a methodol ogy has been proposed in co-pending U S
pat ent equuirise apluslitySfipackagesd2. 09/ 746, 155.  Such appl | cations have

EFE‘E?SB&{ n eﬁé%#ﬁ”m%ﬁmwatm%%e%ws B B R S oS %%m 7
cﬂp(r:teln? ;/bepr&% g&c%%odr m&tagé%s%ﬂp%?gkﬁ%‘%ﬁg)r @gﬁ%ﬂ;ﬁ?r oups toget her

SOft%r&@BH&ﬁé\ﬁtﬁtﬁ&u@Q‘eﬁsb&i subBeqRerd afplititions. Ak mdié BGRverERiniosentsye Of
behavi or. As di scussed herein below, franmework 40 specifies a basic design

par adi gare feveloped,iinventogn704 srngudhmginalebmme tine and regpurees @esdodirent s 20
and a set of stand d |nt rfaces_for an STIT SHEET RULE 26) 11
JUN 7004voloP eV 4288 °‘§Pﬁ/ gg E%}ﬁ b F5¢ BY &Yor i zed as

bel ' t
packagebu skl sobble ﬂ? LAl il B n%%s’%bff’ég?%?%éﬂ*sh ow new

SOftWaréﬂCtﬁéfﬂﬁﬁ% oxdits, £.9. eeebe ﬂéﬁts,[m&)CB@ g idte ther¥sisd bl y added
to an inventory (or cat al og 700 of 5 conponents tor future reuse in

subsequepplicaiop lof thatpresas. invéstionosuch miiytaddmg am@m@ﬁmte thie o8+t oped,
i nventory 700 grows, thus further red % e tr me _and, resour ces needed

to devﬂ‘F‘Gbelﬁ:Fé’WPaW YOS YIS BY the Hi-tier g EHIREEIATSs 20 are
avai |l abl e f 0 r “mm“& e Fﬁ‘R’IEt sdse 1ts
interface, i ncI rgfng l(&#%n? tgﬂghuég%) corrponee&':q;h(j’g %‘ -1 J1?§1 cﬁr?ﬁgglsrrponents

e.g. puggiicaRd t¢RRREd, Jor dXBYplE By adfisy Pawili® d0itdiepult e Mewl, Nel-tidd

application of the present invention such as by adding a predeterm ned
i nt er f agpplitationh Manp séfwarh congioatnts 2odepelopsd tfortbe predpgessercN-tigr applécatipn t i er

Dr cdét chi he medias L gty B BRABFRI NS SRIICRCPO Ty B B onded.
for exa%&g%ﬁ%@ﬂh@e?y&d&ﬂﬂo&h&%%@ to result in a new, N+1 tier
Each tier 30 defined and implemented using the present invention specifies the types
of interfaces that software components 20 associated with that tier 30 must have. These
interfaces are thus standardized interfaces for that N-tier architecture that allow software

20  components 20 of a type of tier 30 to be accessed by other software components 20 in other
tiers 30. A software component designer using the present invention uses the rules for
building software components 20 with the knowledge of or ability to access other software
components 20, based on the interface specified by tier 30 for these types of software
components 20.

25 In one embodiment, the present invention uses predetermined rules to define and
create a particular N-tier application with a specified, initial number and type of tiers 30 and
with a specified interface architecture for each tier 30, where each initial tier 30 satisfies one
of a major portion of system functionality, such as business logic processing, data processing,
and the like.
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application. Many software conponents 20 devel oped for the predecessor
N-tier application 15 will be imrediately reusable in the i ncremﬁnrtgymgm
N+1-tier application and others will be reusable with relatively m nor
nodi fications. Each tier 30 defined and inpl enented using the present

I nvention specifies the types of interfaces that software conponents 20
associ at eWOMI¥¥0% hat tier 30 nust have. These i nterf RECYSWBESS hus

st andar di zedEachttier BGedibtehd to havah ubiqud seebf Atepaiesodependingt dacthe Adthrewf sof t war e
20 conponents 20 of a type of tier 30 to be accessed by other software
conponefitsstyps qfﬁompomnqnm%wmds@ﬂmbﬂt@%%ﬂmmwm@h@%su ng the

t t th I f 20 with
Phe knofdGEneT *ofboaie Fagpneh, T JBleccs; kehleSh o, SPEES GoMORE & 20 based
on the c ﬂ%ﬂn{ e o
corrponelr?gés %@ﬁggﬁlﬁﬁ gé\ue enbmo(’d?lfrwé?ﬁ nﬁ#@%@ntﬁ?{aﬁg?ﬁ?ﬁ% {’s\gg{f

predet ercoinpsiRnts; dnd@S specifits toBo sdondGinREi® t6 alldF hiséfiaé chbgonadt 20p! | cation
with a specified, initial nunber and type of tiers 30 an with a

speci f i ddidentifindfatiio timedbiianabar gorapdngnt. each tier 30, where each initial tier
30 satisfies_one pof.a ma or ortlon of élstemfu,nctlonallt . such as

busi ness | ocha“pP‘BE‘@é'E?‘Frg appisREon; pf the presapt InKREtipR may WizesibsT| TUTE

T b by M0 S o RS 7

types oOfasyn6lirbidak ecotfiizinadot Sviz OasGichtopO wiveaginghatint other Jhbodilest, conMmoON
interfaces nmay include a specific, common first interface to allow a

sof t Mar em@n@nmu@dzmchmwmbm@mw mrssagisiginesytbe @resgpt.t hat sof t war e
conponent 20_and acc ssed ot her. 5 onent s i fic, comon
second inter*"a@ec‘f'rﬁe“ ﬁﬂéﬁ“@“ c?%ﬁﬁén?“%’ ?“g E%éB'F’%?ﬁT ¥Yed at run

time by 9@@{}%5 M Q&wm t sedd On of the
present entlon y utlfffgg) a async onous arwﬁ (R??:? ure paradl gm

permitt |eﬁ@r@ﬁ§ﬁ%é@e@qmssmmmm@ubnmsymmmmni cation
vi a asynchronous rressag In ot her enbodl ment, 1o synchronous or ni xed

synchr o HONCMAY, BNGn 1398 o . Gnissesaftware compensarent | y
pref er ' %8 eqbtﬁgldmtgﬁgceé arse%ge:[n rI:hs'\e oC ewo?lr&:[ C%gllnlogtlﬁglfﬂc onssta.%&aef\ds, such as

ActiveX, may be used to facilitate communication between software components 20 and

reduce the need for connective software between software components 20. Services provided

by software components 20 may then be networked together to support one or more desired

processes. These services can be reused and shared by other software components 20.

20 However, it will be apparent to those of ordinary skill in the programming arts that software

components 20 may be constructed using numerous other environmental paradigms, by way

of example and not limitation including those required by LINUX, SUN (R) SOLARIS (R),
Unix, or the like, or any combination thereof.

As currently contemplated, some tiers 30 may exist that are not true tiers 30, i.e. they

25 do not exist to provide additional behavior to software components 20. These tiers 30, such

as Wizard, Testing, or Template tiers 30, shown generally in Fig. 1 as tier 600, may be

present to provide additional auxiliary functionality. By way of example and not Limitation,

Wizard tier 30 may exist to provide a sct of interactive help utilities that assists developers in

quickly creating standard present invention components. Testing tier 30 may be present to
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I npl emented using Mcrosoft's COM specification for its W NDOAS (R?
operating system environnment. See, e.g., ESSENTI AL COM by Don Bo1x, JUN 2004
publ i shed by ADDI SON WESLEY LONGVAN, I NC., 1998 with | SBN Number

0- 201- 63446-5. Only a software conponent's 15 20 external interfaces are
seen by the outside world. Common interaction standards, such as AetiveX
may be usW@0#8éPhcilitate conmuni cati on bet ween sof t WBFEUXBYEhents 20 and
reduce tchatainaeftiviro componanc2( that exertisevsufovabredompenents @0t onpackages @@ dvent s 20.
Servi ces provided by software conponents 20 may_then be networked

t oget hethe §mstignalofiers Gie resprdnispteresilis; incy) logy agd awlifys developae of dhe, tebs can be

reused and .shared by,other software,cq nents .20...20 However,~jt will be
appar entOFBEHgR, SaNs; SB‘&W PP 2‘? ﬁnn]tjﬁeénpg?%d}eﬁrﬁ%z H&ya??gﬁ? h%"lf"' sof t war e
corrpone%ac%&m S p&aR&icE, UeHIBGioHS | &F TS S stahdied g iOVARSH al

par adi gns, byway of exanple and not lim.tation including those required
by LIsNUéoftvalobbdnfon&@ ARI S (R), Unix, or the like, or any conbination
thereof. As currently contenplated, sonme tiers 30 nay exist that are not

true tiers 3Beferring nov teekig. 213 pirtogmphicasnresentptionnf 8 poighedre Sgiont spfdarbehavi or
to software co nent.s 20.. These tjers such.  as Wz e dgesting, or
Tenpl at @??W@@&&%ﬂ“‘&@ﬁ%%ﬁ%ﬁ% pliwgém? f%rfmg’@grogr%ﬂﬁ present
to proviygesifidivte-Poiataginl bloddsVes df YT WhitRatd thitiliaf 6 Y ofidifa 8l & and not
limtation, 'gagfd tiergfﬁgg mayesexi st to provide a se? of interactive help
utiliti die proghmaiy 8tss Stdwaleapmpsenenn20 interfakdsyare stewdardivgd, swidhn siEftwdiregpr esent

i nvention conmponents. Testing tier 30 may be present to 11 SUBSTI TUTE
SHEEP (mmpomugwmwﬂmmqs@q prymigys to e sRNEFE sof t war e

conponents_ 20 that exerci sof .t war e.conponents. 20 or C es. . from
Che T undbrefiens Mok rgSnt T aResrelr P RERr bR s Sl ARIFRERIRY
devel opgistmplly fidiCad ¢6tn aCRMNaR! ifplicatibAt fistery SO Al WkbRn CAMAQ NBPlicatiel0 1 N
Tenpl ate tier 30 may provide C++ i npl eman?(atlon of persistence,

col | ect irepuiemaentsd adet firstatesermirfeds Thet existongdinpentesye (F00 iis temt feviawed 12 dbt war e
conmponents. Referring nowto Fig. 2

sof t war é‘l’ﬁ"éPéEj BATponY 20 hatcht Wd?@ﬁﬁa?g%?g&g%{??‘ﬁgygﬁmtg% p egI eg,
o affoqRRah Ppttciecudl GRMEE iR 200} Wiefied 13t Rl plathllY o8

in the g_e.is;b%r #1¥Ed RinPdntoty 7000 A Wew Spplicsrid iR itheA(beichiaRl 13 &M tBE Stock
zed,

st andar wi th software
software components 20 and the new software components 20. The application may be

created by combining software components 20 at run- time to form new unique applications
on-the-fly, and making software reuse a practical reality.
20 Referring now to Fig. 5, a life cycle flowchart, the present invention's methodology
allows application development to drive changes to the present invention’s architecture using
a set of life cycle rules, By way of examplé and not limitation, rules that define that software
architecture are -either designed anew, selected from a preexisting set of rules, or any
combination thereof. Thus, a software application designed using the present invention’s
25 method generates software components 20, tiers 30, and applications by using software
component rules 210, tier rules 310, and assembly rules 410 for an initial design 50. The
initial design may have a predetermined number of initial tiers 30.
The system implemented is put into production 52 and periodically reviewed for
adjustments that may be necessary 54. If any tier 30 is determined to be in need of
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10 conponent 20 functionality limted to the characteristics and behavi or
uni que to the software conponents they represent. The paradi gm f ot Tt 2004
present invention is a software application assenbly line as if in a
software application factory. As shown at 11, application requirenents
are first determned. The existing inventory 700 is then reviewed 12 for
sof tware WEBREHE®nts 20 that fit the new application r BgU/PP8AM¥Ats. System
requi r e adjustmerit/$6; it ddn be venived erotisdrwizs modifiedk 58 A4 additionad oaguirerestssaridd ar e
created 13 or possibly purchased and possibly added to inventory 700. A
new appbf:auwiseRwar gompannty 20 areszaated, cKisting eniwarrecogipardats 209nedifisds2¢ onponent s

20 and e new soft e coppongnts .20.,,The I cqt,i 0 be .created by
conbi ni i & SePRBRER R B eG Shit behed. BeSy.oF Berhl be wRioien
appl i catd fiementindpe-f!y. and making software reuse a practical reality.
20 Referring nowto Fig. 5 a life cycle flowhart, the present

i nvegtion' s Referkingl 66w ¢y Figab, cavea Ha Rl kegairddatodt\All «ny 36Mdkaré Coiyonstts Changes
to the present invention's architecture using a set of life cycle rules.

By way 80 isgletermined 7(hgoftware ¢qmpionents 2rare Jogically grouped def Ardeterminationdft war e
architecfure are - ejther desi d anew, selected fro eexi sting set
of rul 028 Sffiecimde togietsriang oy Bhie aptied J0fTers SIPOPIHEALAIAY PU%E on
desi gne ' h &y M\ [on sn?‘é AB0E iSRkionar e
comone%vs %3?’0?‘. ers %?Bg%%ﬁégéﬁﬁaggﬁﬁdﬁg y dJ%?ng SO ?\%ﬁg@e coriponent

rul es 2360. Sdffvard dononehisR0 thitdo avshithe yurfetl Rchitdditreinmdy tRRestiitinedto desi gn
50. The initial design may have a predeterm ned nunber of initial tiers

30. I¥heeaspretcenforpanbevhile retgining the arigingl inteptrof thecequireme®. and peri odi cal | y
revi ewed for dj ust nent s _t hat be .necessary 54. an ier. 30 is
det er m ned tAdSkSneTsofaae cgmpannd ey e it 80 8 Repded e 2004 vo
01/ 4860 ‘,Egl @% @Q&'M%mﬁ: , It can be renoved or otherw se
m)difieﬁ= .df a(ﬁ%ﬁlﬁ?%ﬂa require #rélt@'s ari se 60, new software conponents
20 are creat@ding ¥ pfedétarhiseairilepdnd desigipmetiodsof 2k presentiihedticy softivide or a
conbi nation thereof Tiers 30 nay be added, nodified, or deleted 66 as
appl i cattmepenente2() dre desisnedsandimplamentedns mesded for A givew finctéondlity. By wapate a | i st
of required. nodel s 31 .and spftware conponents . 20 i s deteyrnm ned 70,

cof t'har SHEHI L ARL T58RAPR PistRoea FalE GBS 20 TH, £F PP 88 74, 76
| st hen;mdfertd WiRtCLEh Basidels ARWaR colPbneRCRAGHRREIY RIS AR HRRNY S 20

al ready exist in
real-world object or process, such as a well, a geological feature under the earth (e.g. a fault),

a logging truck or tool, or information about a job that has been run. Visual software
components 20 may be defined and implemented to encapsulate presentation information. By

20 way of further example and not limitation, data software components 20 may also be defined
and implemented as a software component 20 that preserves the state of a business software
component 20 and allows data within a business software component 20 to be accessed and
used. For example, a data sofiware component 20 may extract data from a given business
software component 20 and store it in a database.

25 After new or modified software components 20 successfully pass a testing and
validation phase, new or modified software components 20 are assessed for suitability 82 to
become part of inventory 700. Software components 20 that have potential for reuse are
added 88 to inventory 700. These new or modified software components 20 may thus be
integrated into a current architecture, expanding the current architecture, i.e., adding 86 one

13

SUBSTITUTE SHEET (RULE 26)



i nventory 700. \Wenever possible, software conponents 20 are reused 78
frominventory 700. Software conponents 20 that do not fit the cunre gp
architecture may be restructured to 1o ensure conformance while ret Wﬂ%
the original intent of the requirenent. Additional software conmponents 20
may be created or purchased 80 as needed after review of specifications
and curr eWOGH8Bht ory 700. Using the predeterm ned rulPEYUENEMES] gn.

et hods op fmdrd €ersr3dstendccommeditd them. SBY tdefimition mmhe)mgnt inpéneatationiefi gned and
i npl emented as needed for a given functionalit By way of 15 exanple and
not | i mistandardinterfaeesi mmwm@t%mrmpsr uped by gelvasn d

| or meiePBPREE A o o) O U PR Eaﬁclafﬁﬁ’ afhe mmpore BN o
geol ogi E@km%&@ﬁ%ﬁk&?ﬂ%fc&ﬁﬁsﬁﬁﬁ&?ﬁgt cﬁxa een W@b&ﬁ&% D Qedtdit!CK OF

tool, or ormation” about a jo sual Software

COWpGne@ﬂﬁréb&wmwohﬁoniﬁtsaQed and i npl enented to encapsul ate presentation
information. By 20 way of further exanple and not limtation, data
sof twar e conpsillustratedzin Figa}, esrlsef mesertanventian’s Garc30 e inteefrearithgne 8¢ s of t war e

conponent 20, that reserve he siate of Si ness f.t war e nponent 20
an(rzlrpal | GRpse Qe fierg;3 Wﬁﬁmm gﬁﬁﬂ’ﬁi %m%heﬁ%n' essed and
used. FQy @mpfeo ﬂaﬁ&e&k}m&se@g B0 OF 18 Brel o %egeaefroma

gi ven busyne softwar e conponent stor dat abase. 25 After
new or ghfidn@d desiint WRRthodslenyp epteifies a2Predatanirfedf iitial muader af ttiest Bhg and

val i dati on phase, new or nodified software conponents 20 are assessed for

sui t Bbi |cpmynm Base tise 4000 Base tien1000sofware compangnts 2@ maythen bongsdient s 20
that h ntial f d 88
rodi 1 o §abApREe SRoRBEHEA] Sosen o 1h 3¢ vhE of rsells e BeFmihden sy ent

archite h%iﬁeé%e@ﬁﬁ 3p60) IR it Device Sier 4000 DAG RF One 13
SUBSTI T%%E&%ﬂgﬁéﬂ?ﬂ%?@g 26 {JUN 65004 WO 01148602 PCT/ USbO/ 35465 or nore
tiers 3Gobn) PaseimgaRate0] Wizaal tidy 7a0ef Téanplite Herv8080,t BainedscRulesi tiep PE0ORNt at i on
of standard interfaces, a software conponent 20 fromone tier 30 can be

used by Viasrds tikrt 18600 Tegmgytion HI00 lpteracptar tiery12600: and Applicationalier 140%% er 30

15 o o B it e et <oty 0 1 el P 5t Bt phonledir i s

ot her sq@jtware conponents 20.

Referring now to Fig. 7, Base tier 1000 may be present to provide initial, basic
mechanisms for implementing an application. In a preferred embodiment, Base tier 1000
software components 20 form tailorable, initial building blocks for other software

20  components 20 and other tiers 30.

Base tier 1000 comprises GPCollection 1100, which provides a method for collecting
software components 20; GPBase 1200, which contains several software components which
are normally aggregated into other software components 20; GPConnection 1300, which
provides methods for connecting software components 20 as sources or sinks of information,

25  where source and sink have the meanings as described herein below; GPEventHandler 1400,
which provides the message-based, asynchronous behavior; and GPDevice 1500, which
provides methods for controlling devices.

GPCollection 1100 allows accessing a group of data items, e.g. a set of cil well data
curves. In a preferred embodiment, GPCollection 1100 comprises methods that enable access
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As illustrated in My. 1, each of present invention's tiers 30 Y,
interface with one or nore other tiers 30 using an interface ﬂﬁcllqﬁmﬂém as
further described and clained herein. By way of exanple and not
limtation, in one enbodiment of the present invention, the present
I nvention's design nmethodol ogy specifies a predetermned, initial nunber
of tiers WOUML®ONprising Base tier 1000. Base tier 1@CTUSWIE4HES e
conponend sndMaiffiancd of a ldgta sateld tivan ipdaieatatiod bf\aICOM eolpotienineeraé, and ot her
tiers 30, by way of exanple and not limtation such as Messaging tier

pi maypubgOe ?‘g

2000, Busilug the ond pioyingritesatiopdhrpugh software soroponentg2Q) ¢ er

5000, Pr, i ti 00, | ti 7000, T te ti 8000, Busi

Pl os ¢ SBHB. vy o GPREe 280 SibBhro it CPRPERA 20 b s WS WaR® ptor 11 or

12000, i ' ' ier s 30 ted,
%ga;ir %ﬁaﬁe%& 9, %)?Q:QQ:JITI&%%PSF st/ 1fiE Sinre OandBdatePhsS QelP Qs CF €at €

such as e and not Trrmtation Plotting tier 30. Referring

Now t50 Fakdilgnmént &0S prekdléterinidddOddtepdry dhgraérbtiend atsoftwire \cotiorieni 20.alThe basi ¢
mechani sne for inplementing an application. In a preferred enbodi nent,
Base t i eategdycharastefisticenrepedty may abow getting droetiing descrptivis|irformatipn pout ui | di ng

bl ocks for other software . .20 conponents. 20 ot.h tiers 30 ase tier
1000 com%@WP&mﬁM%va%ﬁgﬂ@ °§%¥%W8W8‘?I ecting
sof t war Sereatdii »Cﬂ'}l%ai@m%% | GRAE N rSheaMEERks puar e
corrpone%flggmg% Are norma y agg:(raeaat eﬁﬂ? nto other soﬁ/argg%orrponents
20; GPCaoppesit fopQiftend0 sofwhircddmpphicas J0end Whitlagse chanctetstitesnt predefined t war e
conponents 20 as sources or sinks of information, 25 where source and sink

haveltt her ppgrinngticaly definedr Fereaathple,dbysinsed” softwapeapanenesinfl mightlhayea  whi ch

provi des the nesgage-based, , asynchronous be i ar, .and Devyij.ce ,1500,

whi ch Md@g"%@?ﬁw Fg‘r %nmﬂm{;?éﬂ%&ﬂgﬁgﬁ“ﬂoo al | ows

accessi %g‘%ﬁ%{egepp of data itens, e.g. a set of oil well data curves. In a
odl

preferred ment, GPCollection 1100 conprises nethods that enable

access 14 SUBB(Cénhbebtion 388dcbniphbds bn@ér)mdte intetfabis 2O0EAbMERding Afid f2eiving
PCTI USOCQ 35465 to and mai ntenance of a data set and _is an_inplenentation

of a COwventd ¢reinformationrtp angther softwirp cpmprnant 2ot karthe prefiared wmbedimenis 2 of and
allowi ng iteration through software ¢ onents 20, i

a | | i on.
1200155 1 E e TUTABREELS & BBEFHEN 52 < 5Pesty, Sy offppent 20" B

needs to send events or information to another software component 20, e.g. a message, or that

‘ needs to support sink interfaces.
GPEventHandler 1400 executes previously registered callbacks between a framework
40 and applications built on top of the framework 40. GPEventHandler 1400 comprises
20 interfaces that support event processing, including event-handling services capable of
handling synchronous or asynchronous events, thread pool services to manipulate and
maintain a pre-set mumber of threads; and methods to provide callback processing on an event
and to track which callbacks are registered to handle which message types.
GPDevice 1500 allows communication with hardware devices. GPDevice 1500
25  comprises interfaces to provide for communication to and from hardware devices as well as
interfaces to let an event handler send information or events back to a device.
Referring now to Fig. 9, in a preferred embodiment, Business Object tier 3000
specifies base interfaces used to create business software components 20. In the preferred
embodiment, business software components 20 provide storage for and access to information,
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ot her software conponents 20, for exanple, to get or set the tine and date
as well as 5 assignment of a predeterm ned category characteristjic lﬁﬁ) i
sof tware conmponent 20. The category characteristic property may a[J oz/v
getting or setting descriptive information about a software conponent 20,
I ncluding the registered nunber (CLSID) of software conponent 20 and a
"type chaV@dU#sdkt i c" of a software conponent 20 wher ECTAPPW/IS465

char act efidapdulatiig tyatibibutedlinidf éthoths of alcotiinbh Gusiivss emity, sacheasOwWEIRNet s 20 and
where type characteristics are predefined to or programmatically defined.
For examgises, ortgdsi ness" software conponents 20 might have a type of

"curve" or "well," and "data" soft e conponents 2 1 ght ve type of
vourver Cor Tt msRes solreisepmmnra o hes SUSH B aad Bistiety it

interfa %Iaﬁnﬁ iﬂﬂ’gﬂ‘?&%ﬁ VA ; | f Lispn to

anot hergggf‘%é\;\hk’i‘rf(;«,El orrpo‘r?gﬂt . In tﬁe girbgglerre% eﬁﬂ%ir%@r#, ’a 15 designer
nmust sagQTARAbE, PactPe) AL be)b&IdAE e@-fick)lof bbrakidle. | Busthesd B AW AE capdeate NpONeENt
20 that needs to send events or information to another software conponent
20, e. 920 sontws swgp attdhutdsizad methodwiused to arugsp thet datai bk contiain liftlecadditional

GPEvent Hand] er 1400 executes previously regi stered call backs between a
f r amewoPR2VEH and applications built on top of the framework 40.

GPEvent Handl YRG! | f bka

pr ocessi ng, ﬁl%%ﬁ%?r?g evgﬁﬁgﬁépﬁsﬁyégﬁﬁﬁggcapaﬁi eﬂg%}ehanﬁl %%tsg

synchr onpusd ereaté s WG bRses seiwai! GmpbitheMedd) 80) in U0 prefefted fibddienpul at e and
mai ntain a pre-set nunber of threads; and nethods to provide call back

pr ocls s busipesysofiwars\componeais 20 havetargrodralizied cdilectivnlitderfics useddo callgetathered t o
handl e whi.ch nessage types. GPDeyice 1500 all ows comrunication with
ot dviar BUSHRES: CO¥a OB 205 0B HPSS) REREE SITFORHoREE 19 GRS do f or

comuni gat i . Yle&E fﬁ%"y\%! hft E% to let
an even 9%@%@%”2@2&#&@8&% oﬁlh%{)rg&even?os ac oﬁgn%ggia?e. eferring
Now t 0 Ekténal%o thebudin@isGloftivire oapdieats 70 i Bufdks RARS tie9020! Thiscdllow®00
specifies base interfaces used to create business software conponents 20.

In the pusirfesy soflwarecopmpanentin) tothegnairtaigedsesparalalycroaze fsomien defimng Beivi de
JUN B00 R REr R S LB IR S PSS (AR YU FHEER ISP PBOVEE and
met hodscaﬁpcﬁe&gmn busi ness entity, such as a well, | og,

By building meaningful associations of business software components 20, software
components 20 model real-world business needs. Using business software components 20 as
“black-box” data containers, software components 20 can implement additional behavior to

20  visually render, analyze, or modify model 31.

Referring now to Fig. 10, composition software components, some business software
components 20 may be “compositions,” business software components 20 that have attributes
that are other business sofiware components 20. In the case of compositions, a composite
business software component 20 is static — the relationship between business software

25  component 20 and the attribute software component 20 is not an association enforced by
business rules. Compositions may be used when there is a “whole-to-part” relationship
between software components 20; by way of exarnple and not limitation, in an exemplary
embodiment for an oil well, composite business software component 20 GCBed 3010
comprises a top GCBeddingSurface 3011 and bottom GCBeddingSurface 3012. These
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sensor, or bed. Thus, a business software conponent 20 may repreﬁ:nfu rﬁ‘[ﬁl
wor | d busi ness data, such as a well, log, ganma ray neasurenent) N7
resistivity measurenent, job, run, pass, sensor, 5 STAR tool, fracture,
fault, bed, bedding surface, or borehol e. Business software conponents 20
contain many attributes and nethods used to access the data but contain
littl e ad¥X914¥82 behavior. Rather than try to nodel PEFUS®R&HosSi bl e
associ atsinfiues softwdre Somparnts A0t and b eritcalpan o IGCBeA G020 dn Chat GOBed 391Gt i C

busi ness software conponent nodel 31, in the preferred enbodi nrent 10
busi nes samie sogerielycher s FidhontthemyRicesfoge (SR 30Yis cotompese dheihas or { ace

b nes SoRUFT SETEPoED A0 AHEHT Comrame o AR ABLOL B ates g 18, BTG ol ot el
Wi t h) 0%&%@5@&%&&9%&%@0@9@%%5 ﬁ&h&ﬁﬁg@ﬁ%ﬁ‘% 'gaal to the

busi ness so re conponents 2 n BuSi ness Ru trer 9000. This allows

busi nes dusindss sutvareconpaitatil(sto 2teds thdOmPBsita basinerhofeam campdngnts 26m t he rul es
defining their 15 relationships. This also lets the relationships change
Wi t hout changbmppsiie business sofyare gomponagisrdfone potscreated wherhy eV batineskani ngf ul

associ ations of business software conponents .20. software , co nents 20
ooy - sy oo ISl N GBS frchebli e BRk SRR < 30 o
"bl ack y : Mal=Ys Al ISW

addi ti ona 8@2@%&%@%3%@%’% y{hrgteér‘\lJ r, ana‘l%?%gfl or lirlrf)ggi y nodel 31.

Ref er r i ogmporentt 39 &ridoset fiem @RNMAO Sbrhpadite Scffwlarecotnpdienip Q0L MTh she prefeedusi ness

sof tware conponents 20 may be "conpositions," business software
c onp¥ne embodimentwhennbpginesst soRvire components 20 grecretsieved from 4 neesistent giptenar e

conponents 20. In the.case of ¢ sitions, canpqgsite business software
corrponeﬁ?m%‘q?EWWSPGWWWP@?%%O%%E%?M\@%E&EUSi ness software 25
conponent  20pa8einb BEckath Fig. B, BEsisl DpREicE 30RCRAVareddmipanellardBisifis SOCI at i on
enforced by business rules. Conpositions may be used when there is a
"whol e- exteysiblé. " Bemhsdt husinedsi oftwire tcompanests 20vane €OV npopmaits d&ipgnedyo way of
exanple and not Iimtation, in an exenplary epbodinent for an oil well,
conposi baveiesdeperdenaies; now afiributesrad ehaviay carreadily; be gdded gpyoms dusiness  op

GCBeddi ngsurface 301 nd bot.t em.CCB ' r 3 . These 1
Supd ToTEE: Rfetiat 2938, B1h RN ek S BB o B
moedification to existing code.
In a preferred embodiment, Business Object tier 3000 comprises: GPModel 3100,

allowing collection of a group of related business software components 20 into a real-world
business entity called a model; and GPBLOB 3200, allowing storage of large amounts of
20 binary data in a business software component 20.
GPModel 3100 comprises a set of interfaces that business software components 20
aggregate to achieve specific functionality.
GPBLOB 3200 provides interfaces that supply information about large amounts of
binary data stored in business software components 20. These interfaces are optional and
25  used only when the number of instances of a business software component 20 is very large.
For example, a group of logging measurements could be collected into a GPBLOB 3200
describing a section of a well log. As is well understood by those of ordinary skill in the
programming arts, “BLOB” is an acronym for binary large object.
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WO 01/ 48602 PCT/ US00/ 35465 surface software conmponents 20 are a critical
part of GCBed 3010 in that GCBed 3010 cannot accurately be defi ned] wikhmyt
them Therefore, GCBed 3010 is a conposite business software conponent 20
further conprising two attributes, GCBeddi ngSurfaces 3011, which are

t hensel ves busi ness software conponents 20. Methods may then be provided
on a 5 buWoW¥4880%0f t war e conponent 20 to access the cE8APYSOEEHUSI ness

sof t war e conpepaeng siow @ FigConReal-Tifhe Desice &r4060 bippof£codniiate witk 0 are not
created when a new busi ness software conmponent 20 is created. It is

t her ef orxd evest handling §orbd real-gimefdevipes sgslsaseﬁomasdtgvmholpdogmge@olewamy

busi ness software c one 0 that r| se onp te business

sof t war EOmpYY W%ﬁfc%%ﬁ%éfmﬁé‘ﬁﬁ gﬁ%‘&@f‘f’@ 4(5?@#’ fBPROTE onponent

20. 1n LA EI @Eﬂ%n lﬂi’&?&eé’tﬁﬁéﬁﬁ g&ﬁée y a?é‘e”ts 20
a perS| sten

are retrieved T conposi te S1 Ness S war e

conpgneRss oaiéreé:aeabtt SYTRdateCnp¥ndn &t:o' méﬁﬂmg%afﬁces #0proAgKkmetodsi for 9,

Busi ness Object tier 3000 software corrponents are easily extensible.
Becaus e alurenniessr botgisteragea-timpderdes wittt@oterreddinesnponent s desi gned to
have no dependenci es, new attributes d behavior can readily b added to
one busi nessRef?F%fnPWaPeF’SD%OH@ﬁt“‘Zé Proyidey daip, persisience Segyi

gfggpfg%‘%"%%s"% { Bphu& ness j ec MOC&I%%&C%%%?%S% ngg/btdie 3100,

al | oW ngomlolPiles CGPRrsish 5000 tht 18t dhtd baveitlerid shd R4S froMfaldaAIsBurcQ EBRPNENt s 20
into a real-world business entity called a nodel; and GPBLOB 3200,

al | owi nGPPaAcgss 1200, that govidepasntss tocpecifdOlypisofidata.dat a in a busi ness
software co nent 20. del _3100. conprises a, set nterf S that
busi ness sof PréfeEf H%Jﬂvggn Zﬁpoa{ZQ COPBIISRY: &P&%"S 2{:0%

functio “(1 ggz,i R' Q) + 199t t | piLat i on
about Igl% m)unts oF I nar y\&lgﬁiﬁ sztaoﬁgré ébt{ﬁlgn SS és)o vvgbre conmponent s

20. Thee@mmswwsmogmdwmmmwmctoma&mm it holdb Gist dfiregisetdber  of
i nstances of a business software conponent 20 is very large. For exanple,

a groupdsd formpags mgmhbbsﬁmmwd&dm%ethebﬂm the: t roquireme®e GBr 3200
describing a.secti of a mell under st se of

or di ¥ar &“?W?n § ﬁ°€‘¥P€° 1F| t’é?‘?’%g E"”BL §eEVIchn @@Pﬁ'ﬁi%f bi nary
large oRigChy lﬂ-léUF%MEd%E@g( R adPhape) input/output (“LO™) access;

GPUnitsConverter() 52500, used for data conversion from one measurement system to

another; and GPDataDictionary 52600, that provides data identity and naming conventions
for information retrieved from a data file. It is important to note that, as exemplified by

20 GPDataAccess 5200, a feature of the present invention’s architecture allows a package such
as GPDataAccess 5200 to comprise other packages such as GPDataFormat 52110.

In a preferred embodiment, GPWindowedIO 52300 specifies the requirements for
information a software component 20 is retrieving from a data service. GPWindowedIO
52300 comprises IGCWindowedIO 52310 that specifies the requirements for information a

25 software component 20 is retrieving from & data service. In a currently preferred
embodiment, IGCWindowedIO 52310 comprises: OffsctFromCurrent 52311, this windowed
T/O interval’s offset from the main set’s current working level data, if any; TopOffset 52312,
the interval’s top offset in levels from its current working level, BottomOffset 52313, the
interval’s bottom offset in levels from its current working level; Increment 52314, the level

18

SUBSTITUTE SHEET (RULE 26)



T 1 JUN 2004 WO 01/ 48602 PCT/ USO0/ 35465 Referring nowto Fig. 11
Real - Ti me Device tier 4000 supports communi cation with and event Qﬁnﬁling
for a real-tinme device, such as froma down-hol e | oggi ng tool tJ 2004
conputer on a truck. Real-Tinme Device tier 4000 conprises GPReal Ti ne 4100
to support standard conmuni cation and event-handling interfaces that

all ow a d¥QU&840H» comunicate 5 with other connect ed RETURMYISSoNponent s
20, i nclspdtingdo reRir@id t8€ Siver ifteBAR ReAMpETYIII3 19, @éscris ik iths & Ppe#dfm t O
register a real-tine device with another real-tine device. Referring now
to Fig. vien alenshspacing 50810 spts doéscent nubéchp TepBoundTypen 623 16e rivdicases Wit

busi ness soft e, conponents 20. ta tier 5000 al sQ praovides acgess to
data. DeEPeRs orthe ¥ e FrEEEwormpdeh ¢8 !’:‘i@@,c“{"ﬁé‘!“’q‘@t’%“ﬂﬁ?& e witten

accoss (0 Spupfillel BPRE AR e NP KRR ARGRERSC AT Wil D Coe

5200 scOoRpal BHpensGEAE AR HERW B thiPent wohidtg RVAY b.gORhAUS RS nt&Pditivar e
conponent 20 persistence for a specific data fonnat; GPDataService 52200,

used t o iterated cbfE Gifet beginaingnp ofi éhiet dat26r dventa NULU waluej Putabyper 52jil8ttheed data
formats avail abl e; GPW ndowedl O 52300, that establishes the requirenents

for 15 irsm@eddats pe; ndAscesdire 2 Hh &-_ciberandom or sequential 466688 om a dat a

and tape) | TSR R egiE GrR0 S B BB Bl SR el ' 7,

data conyer &koshdf AU RSCHHverteY S coRprifth RitdHikes B8 for data _
GPDat aDi ct1 onary 52600, that provides data identity and nam ng conventions

for ionf cometsionn fromt one \necisurenpant xystah atof adother,| and GHOwaDidtiandry t 2660t e t hat ,
as exenplified by 20 GPDat aAccess 52Q0, a feature of the present
i nvent i GPMBrised intirfages for eompopeniisthal paldedts Wentity andsnapingyeoRXertiansios 200 t o

conpri se_Qt s GPDat aFormat 52110. In a preferred

enbodi mﬁ?ﬁ%&%&l@%ﬁ%ﬁ% "specifies the requirenents for information
a sof tware CREBERENowS Fif 136kdftvid Siinpoh&ild 20 Bidbalatédwith Peocedsitii'titeloved| O
52300 conprises | ndowedl O 52310 that specifies the requirements for

i nf or madAhned 26 haofiniedaces seified by Pro2ésing tier6000dut alsp fisedite e dbledo ser vi ce.

In a currently preferred enbodi nent, | GCW ndowedl O 52310 c¢onpri ses:
Of f s¥t FerepsdiyPingss softwary qompogents 20 throngh busingss softyire pompongat 4P om t he

mai n set, L P | t he
o el e B i b B RS
Bot t onOinfcaely, iboldilaly alpdtthmicHireviessile. Alfaithbid padcksig Hllowspatbrhs fefed i t s
current working level; Increment 52314, the |evel
by GPProcessingObject 6200 with required interfaces.
Referring now to Fig. 14, Visual tier 7000 provides display of and user interaction
20 with information. In a preferred embodiment, Visual tier 7000 architecture is based on a
Model- View-Controller design pattern. A Visual tier 7000 visual software component 20
comprises visual model 7001 (identified by IGCViewModel 7210), view 7002 (typically a
full ActiveX control which exposes IGCView 7110 and IGCBaseView 7120), and controller

7003 (identified by IGCViewController 7310). Visual model 7001, view 7002, and

25 controller 7003 are connected using messaging such as from GPConnection 1300,
GPMessage 2100, and GPEventHandler 1400, and each can have one or more message
handlers attached to provide additional behavior. Additionally, visual software components
20 have a connection sink.
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18 SUBSTI TUTE SHEET (RULE 26) | + JUN 2004 WD 01/ 48602 PCT/ USOQ 35485JUN 2004
spacing to return in the given interval; Resanpl eType 52315, describes the
actions to performwhen a | evel spacing of data sets does not natch;
TopBoundType 52316, indicates what happens to the data above the current
working level, e.g. when a curve interval is iterated off the

begi nni ngMEHH/4802t he data or over a NULL val ue; Bott orPSEHIP#E 52317 |,

i ndi cates 5 Riafsiringapgrens K@ 15)ahal ModelbWieawmCortolleru (“MWVIC”) vdesigh natiéravel , e. g.
when a curve interval is iterated off the beginninglend of the data or

over a Nomprisgs fhyee logigal subeamponenisg visyahmodel dPQLs MisH 7994, and gonsroller7@03ccess Ty pe
52319, .. , el L.al . fe d di t,
CPint a1 i8alBate i R R R ShrpBlaim P Ve g deRels Vel Godd 70l "N

t I/ : [ ' LNt enf df

dars 10OGREEPaiobEHEI SENEGLREr 70 ol TR kel il ARBeysd | Of

GPDatsaDia6d péiftf deviod6 éherutsdlifiputse SThe basid MW Gesigpatanoned b ;:Hefp@ésetpr ovi de
data identity and nam ng conventions for information retrieved froma
dat a fi [eventitar &rrVisepl tigry70Q) pufiyvare] @omponengin 2@ suchngsolo8iewery opsdiérts-at ed wit h

5000 bui Gl paia {002 Fueths eorgiad pill s Tl SeCRRL s e il B8 oot
20 throug mﬁ &e%m&wﬁ%ggﬁ%ﬂsg{.eﬁs@%aﬂmmmetier 6000

provi des tfor the instantiation a process flow (or process
nmodel ), sbi€ bottlofitegisthagion ietHihism For04BSI00Y to 1Ak Grequelithe upilatemedass,apd f ol | ows
patterns defined by GPProcessi nglbject 6200 with required interfaces.
Ref eltr i rvigwh U2 mysthaye anjupdatymechapism; fex vispglogodst WL theusedi spl ay of and user

i nteraction ,20 w i.pforpation. In.a prefer odj ment, . Visual tier
7000 ar chi te&ﬁ&@?ﬁ?@ﬁ%@%‘ﬂﬁ%ﬂ@gw&ﬁﬂt H'ﬁ'%@%&hﬂ Attern. A
Vi sual 'hﬁ;ére% : W | 5 3-&(,13%5 CRRRRP : :h S e ' del 7001
(identi 1Ec| e ?;QIQI&W,\/?OM el 721% , VI ewq%BOf;oQ(ty | ca??ye%ﬂﬁo?ﬁooigt i veX
control thdninotifievuisasiafnodeHOG1 cifnetdskiiy ofdny 4dGiba tadkhould ba 20pn asawdsudtanfit r ol | er

7003 (identified by I GCViewControl ler 7310). Visual nodel 7001, view 7002,
and 25 desintesetiax 7003 are connected using messagi ng such as from

GPConnectiong,1300,  CGPMeSS 210 and v.ent Handl.er . 1400., and each can
have'>one or éﬂmﬁé‘ggé‘gﬁ‘g ﬂ’gﬁmﬁ%ﬁlﬁnﬁ%ﬁ@%’%ﬁ {eatca“a%l?ﬁ“gﬁ%f
behavi onyle dglitH Qeddnllitiond dedests ¥ (d¥Rinfind WERAGCR i valid for one business

software component 20 to have another business software component 20 added to its

associations. For example, business rules may dictate that an oil field may have many wells
associated with it, but a well may only be associated with one oil field. Business rules are

20  also used to enforce cardinality. |

Referring now to Fig. 22, a simplified business model, the present invention uses tiers
30 comprising software components 20 to create a business model 31 of a petroleum
company, by way of example and not limitation a business model 31 of the exploration and
production assets of a petroleum company.

25 Business model’s 31 inventory 700 comprises one or more predefined software
components 20 for elements in oil fields 201 owned by the company (field components 21),
software components 20 for oil wells 202 (well components 22) associated with each oil field
201, and software components 20 for well data logs 203 (not shown in the Figures) (log
components 23) associated with each oil well 202. It is understood by those of ordinary skill
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20 have a connection sink 19 SUBSTI TUTE SHEET (RULE 26) 1 1 JUN 2004 WO
01/ 48602 PCTI US00/ 35465 Referring nowto Fig. 15, the 11 JUN 2004
Model - Vi ew Controller ("MVC') design pattern conprises three |ogical

sub- conponents: visual nodel 7001, view 7002, and controller 7003. Visual
nodel 7001 contains data and conputational |ogic. View 7002 presents

vi sual nmodeWOOY#2 or a portion of it, to users. ContrBFFEYIHER handl es
user i nt efrothé seftwarsarhthatthdk £a16 componentd2 B wblipomporeats @2yanddeg geipohedis d

i nputs. The basic MVC design.pattern is used by the present invention for
Visual tié} cao0® prepxistingecurepepenis ey pomponetts sieafedqfop| wmogel S3lororef™ or s.

Cenerally, a view 7002 nust associ.ated wth a vis nodel 7001 so that
the vi suawl?m&@}‘s“%@renﬁﬁﬁr?a?‘?WWégWé#‘%wwaﬁ% needs to update

i tsel f. Visualg,ppd&lmddfHh mteagﬁ"ﬂiexﬁ&gﬁ SO af&tiing%gﬁv? &dcifRedighaNi sm
for views 7002 toq%s% to request "t he updat eé)n tices, an to view 7002
must haveorty dddiigidata Fechna Ruedite assudiftetbwitiresdk well @oth 16g0203u0d informiation 7002
will also be associated with a controller 7003. User interaction,

i nitial | yrelatesido theawh st prodaepdradndata lag 2035 fen exreple; the sawice enmpany wod and or
interpretation.  Controller (003 then notifies.visual node] 70Q1, jf
necessar y,&t% T B %&P%ﬁraSﬁ&%?@ﬁ%gnEEY gﬁ'i‘&“{ﬂnd"%ﬂ&d

i nteracti . | ]911-@' &:din%7 L RESS Eﬁt_@qlgrggqgr s used
to faci Iiﬁ’g?ne&g?gae%g rb&tsgllg%%g\é&aru es, afngﬁge coarﬁg%tlﬁ rllls and tests to
det er m nemeélidinp Gdxplotatibs nédtdsi of 4 pétroddam boifipafiySprodiwtdd WReR ofarpéarvtsain 20 to
have anot her business software conponent 20 added to its associations.
For exXanpranpahy,or eryseombipation thergofdi ctate that an oil field may have many

| [ {th it, but || ly b l,ated wt il

reld. Busi nedudh splbuars perosti 28 cibeh ) Heul o2 Ml FamPosyhis 227 or 1 ng
to Fi : = : ol | : h

??\évrso Sb&cdtz)lﬁ%rl sq%iﬁ%ﬂas%%_%%ar E%%onents % to (ezdr)se]at eBa Euisﬁ?ﬁiggg m)ggls 31

of a petrpd Rlafed applivandi. FoyexdmpleOls showaiiaRig. 28,0wiktDiesgett to tiktprapertias thiatsi ness
nodel 31 of the exploration and production assets of a petrol eum conpany.
25 Busi newsiquebtieliarastedize 4 saferaroropppoat 20 ap p vl soBviere sempanert 32 aglethehed

S0l R BeR A &bl ki S ey, O B (e
In addition, well sofiware components 22 have properties to enable identifying the
well software component 22 uniquely both by name and relationship, e.g. to the earth. In a
preferred embodiment, while the name, latitude, and longitude properties may be either
character strings or numbers assigned to oil well 201, elevation is defined by the value

20  assigned to a specific well software component 22 interface.
Referring now to Fig. 24, the application whose display is illustrated in Fig. 24 is a
business model viewer, in the preferred embodiment using Visual tier 30. Upon receiving a
query from a usér, c.g. a user seated at & keyboard, view 7002 searches the appropriate data
repositories, e.g. an SQL database and/or a DLIS tape, and returns the query resulis to the

25  user’s screen 15 for viewing.

In the preferred embodiment, Visual tier 30 allows a user to see details of any
business model 31, such as the one in Fig, 24. In this example, access to model 31 is limited
by controller 7003 in Visual tier 30 which uses a model-view-controller paradigm. Access

via controller 7003 may be configurable, i.e. controller 7003 may be read-only or any other

21

SUBSTITUTE SHEET (RULE 28}



sof tware conmponents 20 for oil wells 202 (well conponents 22) associ ated
with each oil field 201, and software conponents 20 for well data | ogs
203 (not shown in the Figures) (log conmponents 23) associ ated V\HI"UU@%&{M
oil well 202. It is understood by those of ordinary skill 20 SUBSTI TUTE
SHEET (RULE 26) 1 1 JUN 2004 WD 01/48602 PCT/ US00/ 35465 in the software
arts that tWO4#892d components 21, well conponents 22, B 4¢Sonponent s
23 can be pprmissions based) on @ropeanetis ,comell Forrpanpiy $n an eldrmativé embedirdent, 31, or
new conponents created or nodified froma_ set of base software conponents

20. Busi nEYMOHFIEI03 allowsy uspr 4o sdif businessorpdshdbds well gs visy g FHdYRE: war e

conponentg 2 oh,.b i uch..as. t SQOGI: i th each
vel | dat a sty e R Beche 51 oL iR I ¥, oRR AR AL B Cach
data | 09 208urcd RVel8X R T ofl BEUrBL! ¥biCSkamPRP 2 Ristdta@Aha Wly ARliCa dddell | TB Of
the run. In this manner, a software application my be created and adapted
to an @i | fieekd plrvisisescthe applthation with | coofrollgr 003 inga aewd-andyi nEds; oflicreas @
conmponents useful for nodeling exploration needs of a petrol eum conpany,

pr oﬂuct } o Rustosass that wantsto sdit madels 31 asl‘ﬁeliﬂirf]!ﬂﬁ‘}‘?mcﬂmhﬁys the Application gith@her eof .
D : .
ch Z g dt Vr:\cg‘ngh%ﬂ&%? @afﬂ’age %g bgmﬁ%%ﬁn Pad elgﬁgg g&l@%&g{‘@%&mw&u& onents

conpone S ppe ace as‘'specitied by

t he pr eseggplicition With ®othohtrollefs F003 hiidvahk RftlubeidQ8 S thE&rad-SiﬂEWt@llera_S shown
in Fig. 23, with respect to the properties that uniquely characterize a

sof t war e Gel3punienthedGvonkl bavewsicdss todhe view endoditwonteotier 7203. no ot her 15
sof tware conponent 20 in the systemw || have this _sane set of properties.

In add®tion, v the epgraton of apsefsvysd smbodiment,teferning il tg Figs24, sequisepints

i denti fyi . t CgFﬂﬁgﬁ] Al ﬁ@ei i \ % nd

rel ations%p#%?%&@oﬁ?%{elﬁgym. n a% pre eﬁ}r}éﬁ%gdr%%ég?{n%r#,m | %fat he
nanme, | at bhildigy andNer applitationteT thRpRdet idvetionid &Fpealing eNS. pathaagslicationst I i NgS
or nunbers assigned to oil well 201, elevation Is defined by the value 20
assi gned Serish Nop 8/7#6,85Te Softwase icoppanents 2P mbtained,2aredted, and/or purctResdetor i ng now

busi noss. Aertemen Mt pstonny maseioctblly Boisiirement oo genchutoeee,  so”
PRGSO a5 A e 55 Uil kg ¢
dat abase tniylément the Binkforakity eequiredio satisfir thereipirmepte foy ofl @8MI20E t o t he
Once implemented, a user may then interact as needed with the application.
By way of example and not limitation, in a currently preferred embodiment a business
model 31 begins by a user accessing screen 15 to display one or more representations 2012 of
20 oil field 201 showing one well representation 202a where screen 15 display is handled by a
Visual tier 30 software component 20. The user may request operations and interact with the
system via an input device such as a keyboard, light pen, touch pad, touch screen, mouse,
voice control, joystick, track ball, or other similar means, or any combination thereof, all of
which are familiar to those of ordinary skill in the computer art. Screen 15 may display
25  representations of any predetermined type such as iconographical, pictorial, textual, or the
like, or any combination thereof. The display and interaction methods and procedures are
handled by visual model 7001, view 7002, and controller 7003 software components 20.
From main menu 16 presented by a field view 7002 software component 20, the user

may have several options as will be apparent to those of ordinary skill in the programming

2
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25 user's screen 15 for viewing. In the preferred enbodi nent, Visual tier
30 allows a user to see details of any business nodel 31, such aﬁ Igﬁ ne
in Fig. 24. In this exanple, access to nodel 31 is limted by co t v PN &ids
7003 in Visual tier 30 which uses a nodel -view controller paradigm Access
via controller 7003 may be configurable, i.e. controller 7003 may be
read-only JOYO&WB6®Bt her 21 SUBSTI TUTE SHEET (RULE 26) ? FCTUN0/386M4 WD .

01/ 48602 #&{sT 0D Ipghbént toegoltivare ipeogsaninges o flordinanyrskiliria dheeskti that amixt medu.  For
exanple, in an alternative enbodinent, controller 7003 allows a user to
edit busi Hemay take apanyp forms. e Mser may selest ap optiathiosview gcfield, using gax praefi i ty

al l ows shi pnent of the sa application t ust o s wmth nultiple needs,
resource ¥ ‘@,twg?‘q?eéﬁlvgﬁm%éﬁ“ﬂ?@tl&“ﬁg?‘%% fntﬁéﬁlﬁmgp at only
needs a . LENR BiEED h Rl ads] Qe TddidnOn d 6hen003 N a
read-onlgﬂgrio e mereas a (’:usf oha{gr&toﬁgﬂ’v\hnt’s to eh'{é% model s” 31 as wel |
as Vi ey t eeotidiy) RS eclectibhs, GmEH paell scRén MlldchorB, andald kil bedny £0RBinatipabl e of
both viewi ng and editing. A custoner could even purchase the application

wi t h bot htherseft Byl wayrof exapmds andnplivhitation @ruser may select (EideS Srompmeainanenv 46, onl y
controller 003, whi . e_of hers woul ave acc to the view.and edit
controll e‘?ndfg%?o% FjF‘?idt 3 Fubmenn %Wla&%ﬁrﬁ‘zmeéﬁ“e OrRRY ,amﬁ‘gf erring
still to e e | ' far, o i 01 are
First devobdsy, S solRRMERT G miyPlecba il SARMEUI R ookt S AR
appl i cat i @8ddofisiblb.e TREse We all be et tie RoRkivl of ConfoNedi 7008, Wiek: 7002 i tvisual

application Serial No. 09/746,157. Software conponents 20 obtai ned,
creat o, modtl 3@0lpurchased to inplenment the functionality required to

satisfy the r irenents for.oil field,201. These, 15 soft e.c onents
20 are then a ’Pd"'iﬁi]{"ﬁ %5 @V‘E“%,“%ﬂ&“‘&ﬁ”ﬁbi?l@éﬁ?@ﬁ‘p\é@{?éﬂa% to

i mpl ement : tgﬁg& i | B ttﬂesﬂrx%&nﬂﬁifr i3 Go-Or Oi |
field 201?'.61§(§7$e1ﬂi%p‘#J rrertlttéeg{ogcg%user ts%/m?ﬁen I n eractge%{sd needed V\nl'f’-th t he
appl i cat i gswnByientBykeybosek sligpicets, afistrddDinehu Seldctbns) Mmouserselrctions, towdhl panglr ef er r ed

enbodi ment a busi ness nodel 31 begins by a user_accessing screen 15 to
di spl ay ossteen seleations, ang theslier on smyreembolationothercofy By (wayjof|egammia 288t ng one

Urer 46" SIRERace CBf AP & aoie STy e Rl 2004 oY B
i nteract cﬁi"rﬁgﬁ&% 207 ) 8 VRS Vel PifoP Rkt 196¥ 5. 5 1676 i gBPmausk BYMRNiek ol | ght

pen, tou touch screen, nouse,
other mouse selection means such as tapping the mouse. Once Well Editor memu 17 is

invoked, ; user can select a predetermined option, such as by selecting Add Well, by any
programmatic means available, such as by way of example and not limitation left-click or

20 right<lick of a mouse whose cursor is position appropriately on the representation 201a to
spot the location of the a new oil well representation 201a on the map.

Referring now to Fig. 26, the application may then provide an opportunity to add field
pame 18a, latitude 18b, and longitude 18¢c of the new well such as by Add Well 18 dialog
display. These data will be communicated back to a software component 20 for inclusion.

25 Referring now to Fig. 27, in this manner, new well 202b may be created on the fly,
new well 202b being associated with a respective tier 30.

Similarly, users can create new field components 21, well compbnents 22, log
components 23, and the like, or even create new tiers 30 such as a new field tier 30 \;rithoux
the need to recreate the software application responding to the user’s or program’s requests.
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voi ce control, joystick, track ball, or other sim/lar neans, or any

conbi nation thereof, all of which are famliar to those of ordi nﬁLy ﬁlﬁll
in the conputer art. Screen 15 nmay display 25 representations of y’U 0¢
predet erm ned type such as iconographical, pictorial, textual, or the

i ke, or any conbination thereof. The display and interaction nethods and
procedur es WP 848Bndl ed by visual nodel 7001, view 7002PCHRWOBMEY r ol | er
7003 sof t Weis emderstpain by ttlsos@ @f ofdimany kil nin ntae) woflvéare ipeopeanimeiclg ayts dhdt ise¢hd vi ew
7002 software_conponent 20, the user may have several options as will be
appar ent exensibdifpcasrbe gragraraned te pqopy aufomatieally given supmiFrigeering eubsyth 849TE SHEET
(RULE 26),1 1 JUN 2004 .01/ 48602 PCTI USQ0135465 arts. It will be

appar ent Wﬁ%ﬁ@ﬁ%&%ﬁbﬁ&%ﬁﬁﬁmﬂe&? gﬂt@pé}]ﬁ'll in the art that main
menu 16 may t gkfe B .- BV & | gtrégnﬂﬁh' field,
usi ng any onquf nurre“f%upggtzg’ﬁﬂ%iﬁ%ﬂ%ws W ?ﬁﬁ?’é‘%ﬁ?ﬁgﬁb& to t \cl)i‘s%t of
ordi nasy ofcuhie dafa ateuecuntiuledédudMich Greaukcitired fioml vilowellP0dr Bive tiersB30 arihewyn
keyboard shortcuts, icons, screen regions, nmacros, nmenu 5 selections,
mouse sel dtig.@8sbut thigie notdainenly thettbespplieatior wilbkhedimited do these tersi38,  or any
conbi nati on thereof . of,. e angd. not limgtatjon,.a user y
sel ect "File" $§%ﬁm%%a%@%@%9ﬁ%‘ﬂ“%@ﬁ%g@’&W‘lﬁﬂgf% nu to
di spl ay t fiiohd fdbrdsbitind SRbal tetsinthon it oY, Wk ita dlsp1ag ki 03]

fashi on, a user y select an option to make all or a subset”of viewable
fields vig&inabker 7002 dterpiets| used dctibes anddeforrhd) eiewanddeb 7001 of mqtired| dcéons.7 003,

view 7002, and visual to nodel 7001. Referring nowto Fig. 25, nunerous
t echnil@jue¥icwxnedel 7Q01frepeiviadinstmetipns from eongpller 70Q3 wnd propessgs;themy fuches Wopar ent

to those of .ordinary skill in the programm arts includjng.drop down
renus. - kepegH thedieioie.on hanbe JHh UL FaD REPRGH Ao dRE e

t ouch panﬁlﬂudéwgmgﬁb@&&!s AR helvitRs, lahts QispatEneP o 366 SMiBA! dudiewher eof .
By way of exanple and not i5 limtation, a user nay position a nouse
cursor ovao2eapicessent ati on 20la and select representation 20la to invoke

Wl | Editor nmenu 17, e,g. by left or right npuse button click or other
nmouse sel ect i dPptPRIsessigc Rerad0q SPREPRAGS t'ﬁ@%ﬂ’é’e@%@%ﬁ* SHRRCBSenu 17

is inyok | ect det er ni t
el ecd noEmiiaiom it soREb oML M0 B0 el i Hlbrp Bot,
of ~exanpl guppdcdd@hg tidr30¢, 2By Qhhylo? Exantpld ﬁhn@fﬁﬁ&tﬁh&ﬁéﬁ%ﬁ%éﬁ%ﬁze

whose cursor is-position appropriately on the representation
20 in data processing tier 30c may accumulate and otherwise processes raw data fed to data

processing tier 30c by data acquisition tier 30d.
Data acquisition tier 30d comprises one or more software components 20 modeling or
20 otherwise representing real-world entities such as pumps, tools, valves, and the like. These
software components 20 of data acquisition tier 30d may be initialized by user control,
programmatically, or any combination thereof Additionally, one or more data software
components 20 may accumulate data and/or interface between a real-world device and a
logging device. The accumulated data may accumulate at the well site, in one or more
25 buffers in communication with oil well 201 and the application, within the application, or any
combination thereof.
When a predetermined number of curve data are acquired, processing software
components 20 are generated under programmatic confrol and perform the required
processing on those data. In this example, most of the functionality in data processor 30c is

A
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spot the location of the a newoil well representation 201 a on the map.
Referring nowto Fig. 26, the application nmay then provide an opportunity
to add field nane 18a, latitude 18b, and |ongitude 18c of the ngw WA,
such as by Add Well 18 dialog display. These data will be comruni cated
back to a software conponent 20 for inclusion. 25 Referring now to Fig.
27, in thi SYRAHKIER new wel | 202b may be created on t heP§VIR0SHEY wel
202b bei ngreatsd oethat Sy) meianihg that nenp efprocassing softwaty. cogpernients 20 gxistg yutilshec an

create new field components 2 | I, conponents 22, |og conponents 23,
and the IFﬁ@?“ﬁﬁpg9gﬁmaﬁgﬁ?ﬁ°ﬁ@ﬁ¥§?@?§w§0 such as a new field tier 30

w thout the Eﬁﬁﬂg? f 1 4.catd r gg%g' o the
user's or pro&?gﬂ%éé)reques %ﬁt%g%ﬁgw%aﬁ% 5# 004 WO

01/ 48602 Bfihé pbtiRitiaade bden idescHbYdQhS LIROEht&/abbOE @rdef aiidkie/natilét b i N the

software programmng arts that such extensibility can be programmed to
occur &ut Grsitnveibh mayibe erads byrthoser skijlpd in thy agwathoutsdepirting from the pripgisle
external to the application as well as prevented altogether. Referring now
to Fig. 2894 Ofcenfe- mfy: B&, XaAtAte ¢ cEfSEPht i Pe Bitogrid , t 5 of
curve data are accunul ated as they are acquired fromoil well 201. Five
tiers 30 are showmm in Fig. 28, but this is not to inply that the
application will be limted to these tiers 30. Data display tier 30a is a
Visual tier 7000 and is responsible for interpreting user input actions
and presenting visual representations and information. Wthin data display
tier 30a, controller 7003 interprets user actions and infornms view nodel
7001 of required actions. 1o View nodel 7001 receives instructions from
controller 7003 and processes them such as by passing the instructions
on to another one or nore software conponents 20. These may include data
acquisition tier 30a real-tine services, data dispatcher tier 30b
services, and view 7002 services. Data processing tier 30c conprises
dynam cally created software conponents 15 instantiated from software
conponents 20 in inventory 700 that adhere to framework 40 of data
processing tier 30c. By way of exanple and not limtation, these software
conponents 20 in data processing tier 30c may accunul ate and ot herw se
processes raw data fed to data processing tier 30c by data acquisition
tier 30d.

25
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Data acquisition tier 30d conprises one or nore software conponents 20
nodel ing or 20 otherwi se representing real-world entities such as punps,
tools, valves, and the |like. These software conponents 20 of data JUN 2004
acquisition tier 30d may be initialized by user control,
programmatically, or any conbination thereof. Additionally, one or nore
data software conponents 20 nmay accumul ate data and/or interface between
a real world device and a |ogging device. The accunul ated data may
accunul ate at the well site, in one or nore 25 buffers in conmunication
wi t BLaIMSwel | 201 and the application, within the application, or any
conbi nation thereof. When a predeterm ned nunber of curve data are
acqWHad clmPgRssi ng software conponents 20 are generated under
programmatic control and performthe required processing on those data.

In IS gX e.. most .of the f.unctionality in data processor 30c is 24
susgfn TLJ%EES%E‘F‘”( BITE 8 6§nd) upng (3 ‘GﬁfevéR?fP‘A%égf B OUN 35aemny,
created. on the- fly, neaning that none of processing software conponents
20 BEREY&ntil the receipt of a predefined anobunt of data | aunch them
It wll be understood that various changes in the details, materials, and
arrangenient s atdeéast pee processinghingh have been described and illustrated above
in order to explain the nature of 5 this invention may be nmade by those

skilled b.n t ha ledst oné iegidky SteRapei ey cohddial R thesidkt&iNghiscope of the
invention as recited in the fol Iﬁgwi nngycI ainms. 25 SEJI%%'I&!F%P%“%HEET (RULE

26) | i JUN [ SreCiliad i §; : ' d
) I o m&s%é%%ﬁﬁcﬁg@ggﬁ% Sxechiabfe @%ﬁ}:ﬁﬁ%%@%ﬁ? éﬁ‘%l ng an

using a software app rol éum conpany, a. at

| east ong pr i.0g unit; b. at |east one nenory store operatively
connectgﬁ tc?gl?]%zﬁﬂfocessi ng unit; c. extensible N-tier software resident

in and eéecut able wwthip the at | east one, .
. an inventory ol software components resident in the memory store for use by the

N-tier software, at least one software component being selectively representative

of a requirement of an asset of the petroleum company;

c. 2n input device, operatively in communication with the processing unit;
f. an output device, operatively in communication with the processing unit; and
g at least one tier created by the extensible N-tier software, the tier comprising at

least one sofiware component, the tier funther representing at Jeast one asset of the

petroleum company and performing a well-defined bnsiness function.

2) The system of claim 1 wherein the at least one software component comprises ficld
components, well components, and log componemts capable of selectively representing

predetermined oil field, well, and related requirements.
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processing unit; d. an inventory of software conponents resident in the
menory store for use. by the Ntier software, at |east one software
conponent being selectively representative of a requirenent of 1alnJ B 28k
of the petfol eumconpany; C. an input device, operatively in communication
with the processing unit; f. an output device, operatively in

communi cation with the processing unit; and g. at |east one tier created
by the extensible N-tier software, the tier conprising at |east one

sof tware conponent, the tier further representing at |east one asset of
the petrol eum conpany and perform ng a well-defined business function. 2)
The 33yst dheshsicmasfroldmihwherein thbeurput dedes displey Bokipukive 16 MRRREREm the
conprises field conponents, well conponents, and | og conponents capable
of $ueCldwiad, Vihe ENLtRS CsHf bétatht luefiloChfd N rel.at ed
requﬁ enents. 26 1 1 JUN%4 )G%ﬂh@sgste%&of@%ﬂgal{% Nﬂﬁ%hg?ig‘?%et ﬁJé' Lout put
devigabiiasiBh créo? responsive to inputs fromthe input device, the N-tier
sof tware, applications generated using the N-tier software, or a

conbi nati on thereof. 4) The systemof claim1 wherein additional software
conponents may be created, or nodified manually by user input,
automatically by applications generated using the N-tier software in
resfdnse The $ystam mf| claim Jgehereimadditionil csiftward yompphéma tthn be geeaeditopd
using the N-tier software in response to external triggers, or a
conpadifi¢d manuelly dfy. uEey Bpuptdnaohaically &yt agplicaiond gaictated QsRpPiNeCRLteN tO
mani pul ate a sel ected set of assets of a petroleum conpany, for a system

conpofieirgnaéspoRasio ifRenap GRS hitemdiiédy By agpieaion? En&?ﬂﬁﬁﬁé' S
operatively connected to the processing yuh;}l}it tﬂ,p I\I—tolnenr'é SO twarlgg??(ecu Abl e

W bbb BspoRasto ¢xR 5 ARES S BBohBirbrioR Bt © ar chi tectur e

specifications reside I e’'menory store tor use by the N-tier
software, an input device, operatively in communication with the
processing unit, an output device, a conmunications pathway operatively
con iCt ed to th rocessing ynit, an initial set of software conponents

wherd eadh MRl TR Resoftwart sRRlicoln o Tmpnipwlats asschciedoses of a3sets algs et

of the set of assets, at |least one tier where the tier conprises at |ast
one P§HP¥S°HH% COTRRARYo FRER SYSEFR| CPBPRYRE Bt leash OnecRigtessing uails ot Jeast aneaneroryof
assets and perforns a well-defined business function, the nethod
conpBHars PReatively connected to the processing unit, N-tier software executable within the at least
onc processing unit, sofiware architecture specifications resident in the memory store for use by
the N-tier software, an input device, operatively in communication with the processing unit, an
output device, a communications pathway operatively connected 1o the processing unit, an initial
set of software components where each software component selectively represents at least one
asset of the set of assets, at Jeast one tier where the ter comprises at Jast one software component

and represents at Jeast onc asset of the set of assets and performs a well-defined basiness

function, the method comprising:

27



27 1 1 JUN 2004 a. selecting a software conponent froman inventory of
software conponents to selectively represent requirenents for each of a
sel ected subset of assets of the set of assets; b. obtaining a qqft@ﬁu@
conponent from outside the inventory for each requirenents not satiJ l’d
by a software conponent fromthe inventory; c. defining relationships for
each sel ected software conponent and 'obtained software conponent to at
| east one ot hewelesting wasaftwaoesomponent fioe 28l iavémoryhefpsoftware | aothiptgents to
associ ati on of each selected software conponent with a tier; and d.
defining the S&Mﬂmyﬁ@pr@ienﬁéﬁﬁr@ﬁeﬂmn%ﬁﬁﬁﬂﬁ[;E]&EE?IFEQB%IO? abRtCofhe ser

i nvocabl e application: C. whereby requirenents of the software
application t khul ate the set of assets are satisfied. 6) The nethod
of claim5 further donprising: a. selecting a well conponent from an

i nvent orﬁ:bof sof tware c onents to _ sel ecté%gly represent requirenents
for a pretet er?tHRpe ofompomert from cutsidethe inyentory fpregak seMMRETEPE M an
inventory of software conmponents to selectively represent requirenents
for a predet erntadtisfied iy arsofivatesgmpooens drrem the; invenmery} ecting a field
conponent from an inventory of software conmponents to selectively

r epr esente. r equiefiaingntrslafiowships pfordeadhr rsbreaddnwmoéorﬁ%ﬁieds , arfN Gbtadnell 1
JUN 2004 d. associating one or nore well conponents with one or nore field

conponent s andkoffWife @bmPBedt ko RANRARA LS soﬁwﬂbeoﬁsaﬁ@ﬂ. ﬁaate rgir?ﬁbﬂahﬁps

further conprising providing each software conponent w t ange ‘nenu

sher o 1 1 CHBRUBER T O S SRGAASSn AU BTREL P .,
COMBrL S8, S e e PO S SRS CIPOTEL S L, 0005

application; ‘
[ whereby reguirements of the software applicetion to manipulate the sei of asseis
are satisfied.

6) The method of claim 5 further comprising:

a, selecting a well component from an inventory of software components to
selectively represent requirements for a predetermined number of wells;
b. selecting a log component from an inventory of software components to

sclectively represemt requirements for a predetermined pumber of log

components;
c. selecting a field component from an inventory of software components to

selectively represent requirements for a predetermined number of fields; and

2%



~ programmatic control and performthe required processing on those. data
upon recei pt of a predefined anount of data. 9) The nmethod of claim5 for
a plurality of processing units wherein the software conponentis ang0s
di stributed anong the plurality of processing units. 10) A conputer
program enbodi ed within a conputer-readabl e medi um created using the
met hod of, claim S. 29 _

. assocranng one or more well components with one or more field components and

one or more log components.

7 The method of claim 5 further comprising providing each software component with a

change menu wherein the change menu may be manually accessed, programmatically accessed,

or 2 combination thereof,

8) The method of claim § further comprising creating one or more processing software
corponents to process data wherein the processing software components are created under

programmatic control and perform the required processing on those data upon receipt of a

predefined amount of data .

9) The wmethod of claim 5 for a plurality of processing units wherein the software

components are distributed among the plurality of processing units,

10) A computer program embodied within & computer-readable medium created using the

method of claim S.
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