; CDEFGHe3e: : xxy}~6RT(O TI TLE OF THE | NVENTI ON Syst em and Met hod For

El ectroni’c Data Delivery bY Diane M Wmmw , TX; Yogendra C.
Pandya, A4gddédess Julian C. 5 Anigbo K) TX JpcThRoEs317
Provost, Round Rock, TX; Juan C. Al varado, +6eear Park, TX, David J.

Schei bner, Austin, TX; Sanjay S. Kanvinde, Austin, TX; Bruce A Fogel song)

Ceorgetown, TX; Keith G Kaan, MHEGhE ORTHRINVENTIONtI on clains the
benefit of United States Provisional application no. 60/139,171, filed on

15 June 1999 and United SBpdétem and dMdthedFor &létteshio Datd DIReAr 1, 844 fil ed
23 Decenber 1999. The present invention relates generally to electronically

delivering oil exploration and production cg?ta froman acquisition site to
a delivery site. Mor a particularly, the invention is a global electronic

expl orat i on and PISEL FEvghys:ctn, 4 ¥terBI 7 PO AT AL B ol o
ot ey AaPGaF tder it B JeTPdmes Hiokosto FEHOAISeohd X plyefC hferad,
mul ti-point_ data conmmunications that includes a gl obal conmunications

net wor k f olCesigrifarkahy; Pevidcd.cPehaianer, Asistinel X SapjaxEraianyinde, Austime Tof:|

and gas industry, operating conpanies that own and/or manage hydrocarbon
wel | s eval uat e t BeucgeAl BEopglsangeGienegdtoggi mX; Keith\@é ricaameMasdn, TXggi ng, one
or nore tools are connected to a power and data transm ssion cable or

"wireline" and i€ appN&dtReh ¢18ints tHechbardilt o Uriteal States pmﬁimﬂ@fﬁmwﬁmt s of
geophysi cal properties for the area surrounding the borehole. The wreline

supports _ £ fsqd bheds Jise b I i I ; h§S power
o The. T ool CORP P § e phCHS B 195 BRE L SRe B pRRIR palati 182, PO
medi um\t o i nd receive data fromthe tools.
Com"mm)y, @Z%f‘sgéggﬁj‘lr‘g%%?’eéﬁweﬁ%ﬁh of interest in the well and are then
retrieved. As e tools are retrieved, t heﬁ send dat a bou} t he %EOl ogi cal
formations thr ddghPlReEhINVEBYOD selates genryaly frelgeiranically dslivertng aif qui si ti on
and 5 processing equi pnment at the surface) usually contained inside a
| oggi ng t rexploration apgqipdycti datatrem @ acquisition istte do azelivprosits Meig
equi pnent, including software, conpiles

particularly, the invention is a global electronic data delivery system and method of

use for managing the delivery of oil exploration and production data. The present

15 invention uses a workflow process that manages the flow of data from an

acquisition site to a delivery site using a centralized data hub for real-time, point to

multi-point data communications that includes a global communications network for

secure and efficient data delivery.

BACKGROUND
20 In the oil and gas industry, operating companies that own and/or manage

hydrocarbon wells evaluate the wells by wireline logging. In wireline well logging,

one or more tools are connected to a power and data transmission cable or

"wireline" and are lowered into the well borehole to obtain measurements of

geophysical properties for the area surrounding the borehole. The wireline supports

25 the tools as they are lowered into the borehole, supplies power to the tools and
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the data fromthe tools into a "log," a plot which presents the geophysical
i nformati on concerning the geol ogical formations encountered by the well,
10 frequeWO O/ 7B§85dept h. Logs can al so be used to eval uate JfFHEfR0/15317
production from producing wells or to inspect the integrity of production
equi pment in a producing well. In any c%el the data gathered during the

| oggi ng d@vevides encoramyktication yegiusm énsead signalgeta e teolsdand raceaiva dat@y al so
be presented by tine, or any other index by which multiple physical entries
ar e r ecorfrmd.thé heold aCammcoply sicbloarealosveted po ackpdi 0f intefashar thenagll andd t he

| og data to a viewing nonitor, where the well |ogging professional (usually

a "l oggi ngre@RBh MEievEd CAB IS tddlg aréd Pettieded NBiepREhalda®d abalt MeeyedlbgichkPY as
it is being conpiled. After the log is conpiled, it can be transnmited to

the oper abimigeeiayan mm%bgfaﬁﬁssﬁhm?ﬂ HePhRERIE @t iiGbF AnBY

managenent . a acqui ogging is often crucia

deci si.on- maki n rocess towill ith.th Il i 0 d.
Take, 5 orbaxangng L ime Rt witE sublecp, duaBirip bR IR agBedReBR i ng
on the results of the log, the well could be drilled deeper, plugged and
abandoned©®88N8dlibr oduct i ve or cased and tested--or perhaps the decision
wi Il be that additional |ogs are required before the decision on 25 the

di sposition ofThﬂ@amacqwa%oa@nwé’cewegreéwmm@mofnajurrbng@gftmye,aqqnplm p
WO 00/ 77685 PCT/ US00/ 15317 3 determ ne whether the well requires

stimul at i thie data e il todsrriteta "tog,t aqiiot whieb)preserttsdlse gasphysicalor sand

control. In any case, these decisions are crucial and have to be made very
qui ckly. MishitRh inceYifiRgRé gedRigal tarmdtbrRdricotmtere@Xiyaneiwegl, The
operating conmpany which is drilling or producing the well frequently 5

desir t | hewW Melld LS bei ng
ogge e D o b R b A e PP o or Y ot ne
well itself. il d. R LMLLies. l. L.A.renote
ocat i oncPiasrld weeP ioBpeE B iRanG. ot EEa Sadkhhs R 8HrBHk e gl
personnel, such as a geol ggj st _or trophycist, . join the wreline conpany's
"oggi ng. eWElmBAerRss: dee data sReres RugGe e Rslisrrerlin Isarperiks

| ogi stics or severe weather conditions prevent the operating conpany from
sendi ng aRiRSeatachon Hee {9 Py derth; Spt My alsg Serrjespripdiaydime For ameptisre,

sendi ng personnel to wellsites is expensive and exposes themto all of the
hazar ds oindekdydwhichimyltiple physital einbesopker recocded. dhevdata agguisitiornandr ds and
i nconveni ence of travel. As a consequence, tentative decisions often have
to betd5 prabesbiplgmottvidre magsand tige ondstayto Gaviewingomehitor, wherethewelif t he
actual |ogging data, relying solely on the interpretations conducted at the

vel | si te. |ohat@PbldteithaARAs @iy "I685RABH JiMeMASh RN theRIdyife bisé ffdion

partners to provide technol ogy, proceSses and services that Bring increased

operati ng & 8C %%Jg, ; : 4S: are the
acquisiti 8%5 (/Eegv ﬁéo%ggiﬁ lrrt.lg, rrg gg%m%td ) §§§Pgﬁeﬁt lllagég?l%ﬁﬁéahllt :8? féﬁz%at a. Each
operator has unigue views about and preferences for.what is needed..These
needs var JanpatsH G he Apring roriRanlis hieashig iR, foriniethetalion ancreyian of
of the data to be handl ed. Sonme are currently focused on getting real-tine
dat a del i P¥reRnagea@it y to the desktops of ail project nembers (enpl oyees,
partners and
e data acquire ogging is often crucial to the decision-making process
20 Thed quired by logging is oft ial to the decisi king p

on what will be done with the well being logged. Take, for example, a well that has
just been drilled and logged. Depending on the results of the log, the well could be
drilled deeper, plugged and abandoned as non-productive or cased and tested--or
perhaps the decision will be that additional logs are required before the decision on

25 the disposition of the well can be made. The results of the log may also help



25 service conpany experts), while others believe it is paranount to work
towards o e8! 77685 PCTNSO0I 15317 4 nore conprehensi ve getuédoassizhat

includes data processing, management and product support. At the same tine
sone operat ors prefer direct comunicatigpns |inks, while others insi st on

only " puldeh fienindatietRb H%,Iwau%gwﬁsﬁgura&.ahecﬁ%gyecmemaggﬂ thrRgieleT .

There are as nany errm at1ons ata ery th

based upon echnol i cal i tlng i nf.rastructur.e hi n, bot h
Che ser vidle m%sn(}@gﬁ&aaéﬁ%i?@ I o782, Hinrandabls i EruEratt b o
cases, the lack of a ndard rocess for setting u data d Ilvery services
causes opR& @@S‘Ps"%ﬂlu K/l'\‘l'ét%&%rﬁ\@s‘ mgrede Ycﬁafb ﬁXUS Y §8BPYSIPAss up

the opportunities presented by the technology. 10 Further) the world is
rapi dl y assi niThe ppgratingearegany\whickcisrdriing eoprashicing thenwvelh frequentipased
central data hubs demandi ng ever faster, nore secure and reliable transfer
of alb daiesiﬁasﬂe&mwedtmdwhimrgémm.vieWagehell@g dhtenas thlwell ¢slibeingdoggédP)
industry is no exception to this trend. It desires tine-efficient data

acqui si U1 ietdhdrefthg bbaRYhay bioestealmine Workohwayhefiid el kel and

integration 15 of data to asSist” wth prol ect coll aboration and

deci si on- %ﬁhg%g Hgéhéd 9Bt Sardbfle| 65%'??@ wg@’p@&@odé‘aﬁ&@%e areas,

| acki ng an comuni catrons 1 n ras VARG Bhat a

ST T T R RN ST I p—

extend their Intranets to the acquisition site, contractor 20 hardware nust
be capablléetﬁpfbﬁ?p‘-i 9in Q]%‘@I'VSWQ ﬁP@PaﬂMﬁl|BQ%‘F‘8\ﬁ%'WVt%S'§$€HT'W ¢he, laagi
security required by all parties involved. Transm ssion protocols designed
to gd0 t hepefatianf Sometimesalogistiss or saveie weathsr coaditiohe preveridhe operaling i s
often the least reliable Iink in the transm ssion chain. The protocol needs
to be robeshpany tiotn eehdiagdnyaxend tied welisite tmvtiaeodgingtoperatiort.y. The data
delivery system nust 25 accommpdate several different tinme franes:

real -timegy Hﬁértrncbl%b séﬁémbcﬁ‘&séﬁﬁéﬂto wéﬂ@t@@is@@@@héﬂg A9 @kpasdd thenshaafar d

processes and faC| ities for creatlng inks to oil acquisition sites and

bet ween c8{#ie Nz rHé‘%? H%edr‘ﬂgﬁg r?&ﬁf&tu%ﬂ Jrﬁae%ﬂnérﬁ o %Eﬁﬁa?ﬁﬁgﬁ%&o@‘%& e

projects -C ass 2 achr eve

transmtted |ns El Ei b lg?«s uaI dherﬁ CItIO |Sn dar ds.
(?J?I ity d'é‘ltcgbilg EPFE @ < ah? n"’hﬁ d o o e Aecisings @ G I EE( Such
bt gﬁbﬁigﬁ}ba&q Bt B araratng Sdmaany oah Sc?mpu‘é%g S reviow bfihe Botua ?é"ggmg

data, relying solely on the interpretations conducted at the wellsite.

The oilfield operating company may have one or more service partners to
provide technology, processes and services that bring increased operating
efficiency at reduced costs. Among the partner’'s needs are the acquisition,

20 processing, management and delivery of quality data.

Each operator has unique views about and preferences for what is needed.
These needs vary widely and depend on the work ongoing, and result in a variety
of the data to be handied. Some are currently focused on getting real-time data
delivered directly to the desktops of all project members (employees, partners and

25 service company experts), while others believe it is paramount to work towards a



segnments: acquisition, processing, interpretation and managenment. Data

cont ent 6{;9 08_91 sition vary wdely, fromthe nunerous i ndpéwoﬂggppards'
el a de

to | ocal evised data formats. To be truly seanl ess, Ivery system
nust handle all formats and data types gncountered, converting between

Sucoesst IO corpratBrEle RERRH Ha el Bada Pbfecifloy Mahaba e phdr e s
domain and is avail abl e é‘gr i mredi ate use 15 and deci si.on- nmaki ng. , Thus,
sof t war ePEQSHGt SMPRPSHSs SRAIVENYARYSHAP RRETEIUR RIPESNERY q¥NmipiqatioRse

data reception, handling and mani pul ation in the user's domain. Al data

t ransmi t links, mhite obers insistiipneonlyidpuling” data-efbaf aisecure, icentralized, noppranyed
and used efficiently throughout its |ife. Many data delivery systens have
been est ablutrahednien. Therpage asidname permtatioss dodhg. ddfasdelhvare themeopsi nal
security, and do not offer seam ess delivery of real-time data fromthe

acquisi t iRAghabR asbBeudsh i tsehioldhical WapRbifies NeRisting! Pfragtrudiureslakithin
streans, do not nanage the process workflow of data fromthe acquisition

site to C. § it - t.h a i It hied,
o not _aPrHl e SOk, binbafy fid \iefalSt dorlains"BrlobRerforBrefeRiis 1R
of fer seanl ess addi%‘i on Qf f V\P chal 17685 PCZ/ usQQ/ 15317 % ew client/server
f unct i onSPME CaRES dHenBeR A B RPER?S L sead 4R dg @e}l'v%?%ﬁ%"ﬁﬁéed
on client specific profiles. SUMVARY The present invention solves the

af or ementCPYRBE ORSERSTS AR HEGVIFRCOMBAMCS Hh HHIgS QF ,eV§95Ct°é\$P@Hé'VnB%$ﬁoHPtthﬁt

substantially elimnate or reduce the di sadvantages and probl ens associ at ed
wi t h t he gppevtupitigsypraeertieddutthedeahaelpgy.ery systens. The present invention
provi des for the seanl ess delivery of real-tinme data fromthe acquisition
si te1Qwel | sit éHurther} h¢thalelworkt yissi rapidlyl | esdimdlatieg) adviahcese in0 élotkegmiat i on
of all data streans. It integrates the data novenent fromthe wellsite to a

central i zRfhHahralbRs drdoWebhSadudb cbMtralagatasRild QRnEAHIRG ovef dhdtefBARGEMENT
centers, product delivery centers, and to multiple client sites. The

present " RKEAR bAB 1SRAAN TS dIIC68S YBEKEIGUN] HRUbYE, PRELIERafin bhe

data to t ata centers and to t fents. sent inve _
bt 1 -1 n o egberRBr bR 3 nbIPGERRY ot e, MR CG Fl  ane=
T s B SRA g M RobIS PRl AT and e
COMTYR! C%0f data to astist with project Goliaboration and dedision-making, oS! P
Acquisition sites are often temporary and in remote areas, lacking an
established communications infrastructure. It is vital that a contractor's acquisition
unit is able to leverage all possible communication methods it may encounter. For
example, as many operators extend their Intranets to the acquisition site, contractor
20 hardware must be capable of capitalizing on this, while providing the specific
network security required by all parties involved. Transmission protocols designed
to get the data from the acquisition site must be able to overcome what is often the
least reliable link in the transmission chain. The protocol needs to be robust,

efficient and maximized in recovery functionality. The data delivery system must

25 accommodate several different time frames: real-time, post-job and long-term.



architecture that allows for the seanl ess addition of new ciient/server
side 20 functionality w thout inpacting the producer of the_da I

provi des WORBRBFow based systemwi th capability to provi dep(gr’bglmmst')'17

i nter-dependency between the tasks of t wor kfl ow. It provides an
integrated systemthat allows for the export of data to data,  managenent
ar chi val S$psdarek proecesheasy pradsfagiiitieg) tarj ereatipgr inkf do 1ol ReadisligruIsitest §ndind
custom zation of data based on client specific profiles. The present

i nvent i orbeveeadacmpaniad shugtl bei establishethtta thdilitater ege bot maranaatdmore
processed data. It provides WO 00/ 77685 PCTNSO00/ 15317 7 for point to
mul ti - poigrojebté.a transfer and communication to a variety of conputer

pl atforns, network connections and multiple sites using the central data

hub that all ongygpd.éiaBs @iatd HBN &y CANAGNPDR AétRevedWHEN el dutASAInsnfiftbdtis ™

delivered in a variety of client specified formats while at the sane tine
archi ygin . di ng. e r L i J . cified
redi a8 T PGPS Gy e B8 SR SRR LR e IR e PEE ok
the transm ssion an el.ivery process. on.priyate d public networks. Each
Gt ¢ rarBAKRS 3ONG. SESIBIORF! Bl PAREnBGRK obRGH: AR BRIAGe B Shd wnS
delivery type, for exanple) deliver by fax to destination A and deliyver
data fil ereayired B¥sendabiFers: BS fheomnrt @eal Hpesghguidallatheoriatasbysingss
custom zation based on client profile. The central data hub nmanages the
dat a del i segmentsd atapisitemverosessing, Tierptatadiodebnd engnagempenht Data content
mul ti-point thereby allowing near real-tinme data delivery to nmultiple
clients wahd ecdriposiivn varybeidulyafrati tied mimarowac idustlyl etardiarés tA @ic@nﬂl
comuni cations network interface (Internet web-based) provides for 15 the

orderig @byiday aq&llsl forPiays.f T@rBé/itfunw%bh»h|éé§{w@edénve\%g§@$&%mn'héﬁaniengn

allows for the field engineer (or other clients) to ‘check on the progress

of data dgl| r i, L JU " ' Y4 he
dat a dol i (TS BolicRER tide BheolrRErell Cbrerding HEREER eI Al
transfer Erot ocol with a unique way of using pointers and sockets to
interact OFFEAY at the TCP/IP level allows for the 20 bypassing of

sof tware m ddl eware. The web-based interface allows for automatic software
upgr ades for m LHEWEH dala aan LMube songidefierysyeressiitivt i ‘daliveredewheds it vigr e
features. The present invention conprises a data delivery system for
del i ver i nincorpdrated souashliyriota the ciéentis dormaitnand 48 @yiadabledior dimmediateause
renote delivery site. The system 25 conprises a central data hub conputer
t hat 18 ocandesesisiun-kidking. oTHas, tsbétivare VEpPitlalidh85muist accompany hardware
developments to facilitate data reception, handling and manipulation in the user's
domain. All data transmitted must be traceable and well managed, if it is to be
supported and used efficiently throughout its life.
Many data delivery systems have been established in the past and are in
20 use today. Most have sub-optimal security, and do not offer seamless delivery of
real-time data from the acquisition site to the delivery site with an integration of all
data streams, do not manage the process workflow of data from the acquisition site

to a data center to the delivery site of the data being transmitted, do not allow for

point to multi-point near real-time data delivery, do not offer seamless addition of



PCT/ US00/ 15317 controls delivery of oilfield data fromat |east one data,
acquisition site to a renote delivery site, a data acquisit] I

conput er WRAPT1883nsnits oilfield data over a first comuni %g?ﬂjoﬁg/&%é.{wor k
to the central data hub conputer in near real-tinme in response to the

wor kfl ow order and a data server that r&eives data fromthe 5 central data
hub over NewselssiEesshfunftienalisnand domatiallovhier gustoniged slata gativeTy datreatswi t h
multiple renote delivery site conputers for the simultaneous display of the
oi | fi el d bdsed amclierdispeeific grofilesat the nultiple delivery site conputers in
response to the workflow order. The system further conprises a workflow
order generating nodule in the 10 cent saMiAIRY hub conputer that allows a
user to generate and submt the workflow order to the central data hub

conputer for prceaRsiendinvERBod SO thE i0RMERIBHS R o WPl &y der

status nmonitoring nodule in the central data hub conputer téat nonitors the

L2 U5 OTagbe BRI LB T O SHIE su  B LARME R ShgtgaRd Sos 2 data

servi Ces 0 0St acquisition oi processi ng,
the data geryices center uter__being i.n conmmuni cati pn with the central
data hub SSHRYVETReERTRE PP TEcrsoeated witk R8 RiE e sipvslaratbiaiaat a

pr ocessi \%_software applications within the data services center conputer,
t he soft WeRhPYStemst ons bei ng sel ected fromthe group consisting of
borehol e seism c applications, borehole imging applications, petrophysics
20 appl i cat i onBhe peddant invempiphipravides $or thecanlessdeligm et realdirpe adatssi ng
applications and interpretation functionality applications. The system

further desmrtheesqaiition ditee{weldatptathehdslvbndsita(plient sife)oiitiutiecat i on with
the central data hub. WD 00/ 77685 PCT/ US00/ 15317 9 I n one enbodi nent, the

dat aqger Vlﬁfeg?Qﬁ‘?H bf & datd étr&ars a0 ﬁftééjra?é@ﬂféc@éta(rﬁgﬁ’érlngﬁf floethéSkellste to

transmtting oilfield data to at | eaSt one renote delivery site conputer.

In one e%&ghﬁ‘?ﬁ%& &8 i ?roﬁ’?fﬁ’eglﬁtétg g@%{asgeﬁ'vl%e%e%?@rjs ﬁ?@ghégé@%ﬂﬁ S

net wor k a server capa ransmtting oi near
real -tinme_tq the | tipl.e renote deliyer ite.co te via a gl obal
Communi caR9TRE: RETsH EBVe SRt Sapaar fE muTRih &R Bldse e s friniedtion
real -tinme data server for transmtting oilfield data to mul tigalte delivery
site conpuieBraes ihepeacess yrarkiion fiom the praduget ehifendatatte dhe data GRMIRYS The
third conmuni cati ons network conprises a 10 comruni cations |link and a
comuni caandtsthe dients | TheThreseht indeotiomueantcalidesrtbe meenitoringnand traceabjlitybal
comuni cati ons network. The comruni cations protocol for the networks nay be
Transi§ ssofodat@aidivety, Bratideblitrih eeoeterBbitityosidailéd Gpétdtibns along with

distributed management of the recovery by the end user or administrator. It uses

data compression in its delivery applications for improved utilization of

communication bandwidth. The present invention comprises an extensible

architecture that allows for the seamless addition of new client/server side

20 functionality without impacting the producer of the data. it provides a workflow-

based system with capability to provide inter-dependency between the tasks of the

workflow. It provides an integrated system that allows for the export of data to data

management archival systems. It provides a real-time store and forward capability

and customization of data based on client specific profiles. The present invention

25 reduces and simplifies the data delivered, both raw and processed data. It provides



or HyperText Transfer Protocol (HTTP) or a real-tinme comunications
transfer' protocol. 15 The first comuni cati ons network may i

satel | tﬁ?@?ﬁﬂ?ﬁ?cati on network, a tel ephone comuni cation P?Eﬁ?%ﬁ’@%‘z

m crowave transm ssion network, a radi o_communication network and a

W rel ess tel ephone comuni cati on networ K. The system further conprises a
har dcopy faepeiit ta midlirpeint data trgegier andscammanicedipy tofa varietyiof cowlptiterat a as
controlled by the workfl ow order fromthe central 20 data hub, in

comuni c adlatborms, trietivbek cemmectiond @ral hultiplelbikedasidgdaby cestrat datachuinthatdi a
selected fromthe group consisting of a hardcopy report, a tape, a film and

a CD- ROMg|ibhes meRiplatlisint 3o BUbeSHIRY $5R6 datd itheaNicRl-tinfeedERALE in Rat
receives a user generated workflow order for oilfield data, a subm ssion

nodul e t : ; reh R b ; ; . he
wor kf | ow arighy 8f BichtspepRBitbRhaR(s pfeaite stk Bdffind 309 Botg
cont apni t ask raneters and. t ask. endenci es.a transfers the task to
2°a ot dfe i AR BB B A ol E iR RPaE AP riguigh Ene pRRSerR T tRBaL o
that executes the routed task, a st?é-'us rr@dul e that, maintains the task
dependendi"@¥idgsdoria seruity gk fhesdata Auring hgtransmiasion anshidelvern Brocasser s
oilfield data in a database 5 accessible by the central data hub and an

ar chi ve nemptjeaterantlipeblicaetwedikell es t he export of information for archival.
The system further conprises a real-tine data transfer nodule for

transmtting rEath datetrdasrisstorsisesivbrkibw orderénatlodikityl the destratién anda dat a
acquisition site to a data delivery site. The user-interface nodul e

i nt er f acegelWehtybe Vet dW0MEI8! dEMeroak th MastiR@ioP AR PYe IR/ Jata #ifé thhe
application nodule of the central data hub conputer may conprise a data

conv et ?r?%él{dhg{tibﬂ%.tﬂ?é oﬁe?é%ﬂfsﬁ)eﬁhgid\%gér fuetsfoffiid éﬂ*ﬁBnﬁ‘igio‘?\%%JJ bhering

of oilfie a as spec ow ofr e application nodul e

may conpri,se.a fax function. . Th | icatign dul e. nay ¢ ri se publishing
the oi | 11 Qe Brofle; The Confieloats dutbinapgdes e e dqieN 8P, o der
sending the oilfield 15 data as specified in the workflow order to an

ext ernal SRIVEEsions; hige sata-gelivanpioeeint t%mrﬁa'némﬁ{?w REewigERearyegl-time
conput er server as specified in the workflow order, converting data using a
dat a conveatsidelivenntot moiltipde clienjaiwhile the date isloeikplapguiredet apracouigitiony a

har dcopy request to a product delivery center. The conputer-inpl enented

met hod f usitdieA dgiobairdoperduhications hetwgrkdnieriaebdidémdawab-based)rproeigestforne
via the data server to the multiple renote delivery site conputers via a

gl obays Com%Fd@ﬁhit;waafheHw Yogn Qirfuafly daldhefs WREbitasedtheRmbring allows
comuni cations network ("web") data server. The nethod further conprises

transmttj kL4 IoPh&YEdH: AN ¢ oy : erver
to the wfdt??%é)gggeﬁéjre‘?%t |rt02h conﬁ&gﬁﬁé cb!sgf?ghttﬁgpgo%%%%uoﬁf“dgg% Ig%f’l]\? et wor k.
WO 001 77685 11 PCINS00115317 Processing.the rkfl.ow order.at the central
dat & hub. FOMEVTUEL pageneiing g GoEENeRRehBtiRlgs viY e By LT
data at the central dat aﬁPUb’ | oadi ER’ a descri ge';{i on of the workfl ow orper
and br eakPFRYenkedypliate gelir@nd HCHIVIRY. | R@NSHRTPRIR0e! WAt HAIIHE WaKkR
paranmeters and task dependencies and transferring the task to 5 a dispatch
nmodul e f obsingundimigrs aed sasketsde dntgradiglireatdy abthee HICPARKevetealiome foir the t he
t ask dependencies and nonitoring task status, entering oilfield data in a
dat alzGe bypassing besbiywateemiddiewate. Jdicawbbdbased imarfdte mjowsdorapiomaticf
information for archival. The user generated workflow order is received by
a user - i nggfivafrcupBAdes foith eid 86ntigl dith hud, WAL @ WL BddITIBE APRW SaH e
nodul e executes the routed task, 10 converts digital oilfield data and
filters t%:'at Al as specified in the workfl ow order, publishes the oilfield
data to a web sérver as specified in the workflow order, sends the oilfield
data as specifb.%d i n tt}e wortkflow tao an_external server gsi n?q. an FTPf. |
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25 comprises a central data hub computer that processes a workflow order that



delivery sites. Olfield data is sent in near real-tine fromthe data

acquisiti %io:[%g?st o the nultiple renote delivery sites as spgg{lfgb@gﬁﬂp t he

wor kf | ow n one enbodi nent) the nethod in a conputer Ivery
system for delivering oilfield data from,at | east one data acquisition site

to multiple delivery 20, s|t conpri se eceiving a workfl ow order for
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| east onecorwhumicatiGnshetyvark dd thm camtealadata dndb camputde pendanaadsime h WO
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server) a fax dpe syserindortber sempfises semolikfigwtdrdepgehemtidgdadduleadn ghé ax
machine, a file transfer protocol (FTP) server for sending files to a

ser vetQexicentral data Hltecomputarthaedibwi g uber ts jegefai®aRl @UBAM theaw&iRBow
rasterize application server for converting data from PDS graphical formats
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transfer application server is |located in the renote delivery site conputer
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15  acquisition oilfield data processing, the data services center computer being in
communication with the central data hub. The system further comprises post-
acquisition oilfield data processing software applications within the data services
center computer, the software applications being selected from the group consisting
of borehole seismic applications, borehole imaging applications, petrophysics

20 applications, well test applications, production engineering processing applications
and interpretation functionality applications.

The system further comprises an oilfield data archival database in

communication with the central data hub.



The nethod further conprises a data manager within the central data hub 25

that |oc and enters new data into a database in cegyiogREsh9n W th
t he %%(Sﬁuf%gﬁ PCT/ US00/ 15317 13 central data hub and an archive manager

for managing file data upI oaded to the ntral data hub and file data
generated at the cent dat.a, hub via fi'le conversi ions. The
moni t ori ng of ¢ r?é'et%{gﬁ odimgnts thetpip) s8rLe TUPRESS S8 Folﬁafrgg tﬁi?detCt%k
dependencies, task nessages and task statistics, naintaining task and order
5 state $FAP) dptaserveniortransmiginceifielddata inaklsasions remaiaidelivey siet asks
in a dispatch queue when task dependencies are conplete. Task dependenci es
i ncl ude eopyuiténg the task after other tasks have conpleted or after a

period of tinme has el apsed. In one enbodi nent, the conputer-inplenented

nmet hod for nedn oreaémbodiendit, dﬁidald&ierverworﬂbn@eé higdishidodnimbnratishs | east
one data acquisition site to multiple renote delivery sites, conprises
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delivery of oil data fromthe data acquisition site to the renot
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data server that is part o the central data hub, the data server
comuni céfﬁﬂ‘f‘@n%ft%‘)'mﬂlq Aptactor mutipde d@l'\f%ﬁileéloﬂ'@ldéfﬁalﬂt@% real-timpevia a
si mul taneous display of the oilfield data in near real tinme at nmultiple
del i very thirdeooumpuoicatiens netwanpobe thiod chmmumikétions netherk catprisesrze
enbodi ment, the conputer inplenented nethod for near real-tine data

del i very dtfmmluhfd@lbdsQiak&nfdr@ﬁbmmhrﬂeéﬁoww@dcﬂ BESItHiR] EdrdmuFidatidne
nmul tiple renote delivery sites, conprises electronically transferring
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data acquisition ased on a user-speclfied wor ow order program to
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B e bR TSR B Bl e R e 2 [
requi reneg}o?ocac)rlld t he user
15 The first communications network may comprise a satellite communication
network, a telephone communication network, a microwave transmission network, a
radio communication network and a wireless telephone communication network.
The system further comprises a hardcopy delivery center that generates a
hardcopy of the oilfield data as controlled by the workflow order from the central
20 data hub, in communication with the central data hub. The hardcopy is stored on
media selected from the group consisting of a hardcopy report, a tape, a film and a
CD-ROM.
The central data hub comprises a user interface module that receives a user

generated workflow order for oilfield data, a submission module that loads a

25 description of the workflow order and breaks the workflow order into at least one



speci fied workflow program routing the data to a hardcopy delivery site
for hardco creation based upon the workfl ow as requested kfl ow
and 5 romﬁ'gﬁ@ﬁf‘sﬁé data to the nultiple renote delivery si te@éélsggggﬁ t he
user-specified workfl ow over a second ¢ qwuni cations network using a near
real -time transm ssion protocol upon rez est by at |east one of the

mul ti pl e tadh coRiajniag task pafaenetgrsand tstpderendendias ard trangtars the taskdeya

nodule in the central data hub for recovering data if the transm ssion of

t he oi | f idispataammodule fon ieetingithe dasiuiad least onecpplication module thatl axesutes
renote delivery sites fails and a data conpression nodul e for conpressing
data trankeirdited tagkra statud micdule seatondintaids the tatkadspandenalasarsd net wor ks.
The conputer-inpl emented nmet hods are enbodi ed in software prograns that nmay

be st or eqneRitdrstasp ditis,'£a8rbmanBaBel ivduldtHaRehte PR dAieh Gddibbase

DRAW NGS These and ot her features, aspects and advantages of the present
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description, appen al ns and acconpanyil ng gs ere:

system ar,ghi t ectur.e di agr.am.of the a delive system. 20 Fi .2 shows
the. dat a HERGEHMnEyRRLAN PaiehBalarte SYath e BoRTuishR Ltk faire

di agram of an alternate enbodi nent of the data delivery system Fig. 4 is a
syst em arttisfecmedulejiosdransmittingreal traefiate asanssifiasin toe warkflemosder! i very
system WO 001 77685 PCT/ USCA 15317 15 Fig. 5 is a systemarchitecture

di agr am dforara dataeacquigitienisiveitorardataidelivieryditea Tihel usesriptesiaceanodiflieg. 6 is a
system architecture diagramof an alternate enbodi nent of the data delivery

system Snfeérfacesd with a vestsbrswserdor texetvimg tii agriflowpbrder. al t ernat e
enbodi mrent of the data delivery system Fig. 8 is a diagram of an exenplary

securyg encl aveTkeRPPREAIHN oda 6 thelMeBitraPdata Hutsicagbatarahay Berrg;ﬁ@braal data
hub architecture and interfaces. Fi 10 is a table of central data hub

X e SOb SRR A R R Lol 3 RS o
oilfield data as specified in the workflow order. The application module may
comprise a fax function. The application module may comprise publishing the
oilfield data to a web server as specified in the workflow order, sending the oilfield

15 data as specified in the workflow order to an external server using an FTP protocol,
sending e-mail messages to a computer server as specified in the workflow order,
converting data using a data conversion function as required in the workflow order
or sending a hardcopy request to a product delivery center.

The computer-implemented method further comprises transmitting oilfield

20 data in near real-time via the data server to the multiple remote delivery site
computers via a global communications network where the data server is a global
communications network (“web”) data server. The method further comprises

transmitting oilfield data in near real-time from a real-time data server to the

multiple delivery site computers via a third communications network.



hub. Fig. 12 is a flowhart of the dispatch server processing. Fig. 13 is a
fIOWChar Afigs status sever processing, Fig. 14 is a di agcgipsebnisie task

state tran5|?|ons mai ntai ned by the status 7 5 server. Fig. 15 is a diagram
of the order state transitions nai ntarn by the status serve r. Fig. 16 is
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speci fying and di spl ayi ng tasks dependencies for tasks in the workfl ow
or der . Frggneifﬁeﬂé"’%fhﬂ@‘k’éﬁﬂﬁ’é?%f ‘H‘F@& datacat the geatral dataliuby doading @peci f yi ng

data conversion for the workflow order. Fig. 19 is an exenplary display of
a user i descfipiien pbtheswedflow ergleyandriresking tbewarkiowroréler inthat leask bhew
order. WO 00/ 77685 PCT/ US00/ 15317 16 Fig. 20 is an architectural diagram

of the eltask comtiainingtaskpdramitérs andtddKSdENdntettidandraRERWiNgthdtagk td i s
a systemarchitecture diagramof the data delivery system 10. The data

del i vsry aWr%beBn%bBuleH%rfrdilﬁl@’@fekta‘é,@r@@t%ﬂh@ théfolRe8Rasie Shamesinigdned the

5 data to be handled, the data workflow, the time domains to be

acconmod I I tions
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functions the srtlon e t he del

(oper at orascceﬁ?lpfet:@)f l’iezceratﬁ%l 9&15193@? %'Jsmfor\'é‘atsﬁ'ﬁf‘go%erw ces
center 13) data managemnent center 14 and product deI|very 10 center 15.
These si tafshiyahrhihe MT@QW%@SHNQV@@WLQFQ%tsn'tGﬁQIVeddlyaa wgBT-inerface mndie not
explicitly shown in Fig. 1, there may be nultiple delivery sites, auxiliary

sit es andntestaging witbra web dsowsendtespplisatibe maethtle akedates thesodted taske, hub
16 receives data and forwards it to the required |locations, either to the

del i very cinverttsigital olifielticdataddrid filteys shé dafbBad Spedified it ihe workflow ddden, site
11. The central data hub 16 may be | ocated either within a secure Intranet

or Wi t hi yHlisA8S A5e Blifsld TRka! i a e %@er Qs%?béifreg% trY@wbrr(ﬂbvt bedstebbngs Y
site (inthis case the operator’'s desktop) I's achi eved through the use
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web data Sr%wceorl sleSndsTe marP’r%tegsnegCéasntoaé %8m%%?é)rn§reor9§‘r[ aes gpecrheé 813 workflow
order, sends a hardcopy request to a product delivery center and sends oil field
15 data in near real-time data from the data acquisition site to the multiple remote
delivery sites. Qilfield data is sent in near real-time from the data acquisition site to
the multiple remote delivery sites as specified in the workflow order.
In one embodiment, the method in a computer data delivery system for
delivering oilfield data from at least one data acquisition site to multiple delivery
20 sites comprises receiving a workflow order for oilfield data at a central data hub
computer. The received workflow order at the central data hub computer is then
executed. If the task parameters are valid, the task is submitted for dispatch which

comprises loading the description of the workflow order, breaking the workflow

order into at least one task containing task parameters and task dependencies, if



comuni cation 17 directly between the acquisition site 11 and the delivery
site 12. Associated with this central data hub may be at |east one_product
del i very WOME&76855 conpri sed of specialized hardware and 3&9%$%/1§§§t ens
designed specifically to generate hardcopy output in the form of products
such as prints, 25 tapes, filns and CDs12The product delivery centers 15
may be | daske@peoadencies ave satisfied\ispatchint® thePEEkiSOoXddRibn, &Xecdting the
operators' offices at the delivery site 12 or may be |l ocated virtually
anywher e, task mpd monitbingek dtatuspr oducts to be generated at the acquisition
site. Network transmssion to the |ocal product delivery centers 15 greatly

reduces producsusmiﬁmgrtuettaéneéo:ﬁb%@é ?é&%ﬁgggg}abmﬂbwéggs esl B aC&kbmif!

data hub 16, product delivery center or we rver of chol ce
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configured in a nupber of.ways. Ther re ernutations on.the data

del i very WRESHOWRIER A OispateT Auete-df Mewetikdionl oiser e tavorbat rediugsle
tinme, as well as the comunications configuration of a given 10 acquisition
site. msRWSﬁEQWW'W®§M%?MQf53@W qrdearastieshat asubpdt sarver wiskio: op
at the delivery site 12 or on desktops at the data services center 13

conpl et e theecatdtad daddd huby validadimgwoe kvasgiiew ordemgruohplaiceng thleeworkfibs order
facilitate the reception, handling and nmani pul ati on of data, received

ei t her physiatealdort quesd eDispatthiey hyd exBoutaspire taskeohiprizeeprbosssing taskshei r
next step decision process, be that data integration, interpretation,

processi Ng, QUjsHatH ¥lBGe bhabatimy tHe @skiteran%;sp%ﬁﬁa%a@nb&ﬁér_y sbhRIFiéhe

acquisition site 1 1 , inCluding both neasurene and job status
i nf ormati gge be transmtted over satellite, land |ine, mcrowave, 20
| SDN, <cel p%“o”nEeIf)' direct Ethernet connection or by any nethod that supports

the TCP/I P protocol . .Generall either the operatpr or the, servi conmpany
b ovi des. commiNERHRIREtTT SRehe araapries o diotd i ShaudSiarrand fller co
conpany's data acquisition system nust include hardware and software to

al low it 8BpkeatemnRMeR dmphoxsaivertfor sesdingHatade a Welk setksrng fat andar d
protocols. Since data files can be 25 witten over hours (wireline) or days
(for, exaapplgation $erygi fogsehding-theidilfieldgdata\Wa faxWiading, 76 8ie tRE1SfeIS00115317
18 operations), the ability to transmt files as they are being created is
an essent pedtotalflTP) sewdrdbr sendingtiles tdex ssiven eridthaldo the lcentral ddasastd

nobi | e connection solution, designed to facilitate connection

15  using FTP protocol, a PDS rasterize application server for converting data from
PDS graphical formats to other graphical formats and a hardcopy application server
for sending a hardcopy requests to a product delivery center. The application server
may also comprise a real-time transfer application server that sends data to and
receives data from a real-time server. A second real-time transfer application server

20 is located in the data acquisition system for sending oilfield data in real-time to the
central data hub. A third real-time transfer application server is located in the
remote delivery site computer for receiving oilfield data in real-time from the central
data hub.

The method further comprises a data manager within the central data hub

25 that locates data and enters new data into a database in communication with the



of the acquisition unit to the nost common comuni cations net hods
encountered 5 ('standard nodem dial-up, |SDN or Ethernet) d.
| nt endedVPH73Bi | e systens that nust reconfigure their nef§§%§gggﬁﬁ§ction
on a regular basis, it consists of a router, power supplies and connectors,
along with a software interface preconfﬁbured and ready to enabl e any

| nt er netCeMtER| stedd huP@NdhaRr aichive Mrnaggsier canaging file data upinagesttoitbe user s
who are not networking specialists and is 10 straightforward to set up and
run. Thecemifalwiata hubrmarnxtie' dagta genecatedettibe ceatvedl datartads Viaiftly confersiont i on
and assists wth troubl eshooting, automatically indicating where and when a
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across Transni§§ion Control, Protocol /| nternet Erotocol TCPI | P) networKks.
The 20 pRBBLR HNeGasKkEereasPeiesiare copietes a5l doprpsenrigsiRclfifes file
data. It uses a client/server nodel simlar to that used by File Transfer
Pr ot ocol ex¢aqwing thettask gitef ethastpsksbays sompialedwr after pirgriast oftipeasy and
conmmuni cations operations. If a conmunications link is |ost during sending
of a dat aladpsked, with FTP or email the file transfer is aborted. This
requires the entire file to be sent again once the link is 25 resuned. The

transfer expr@ssns\riSdintht! e cimslitehaigleniafted Mathatasehuhl doal-timéD
00177685 PCT/ US0011531? 19 VWhen the conmuni cations |ink becones avail abl e,
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al so ver wth file size. provi no conpr essi and emai
of ten expands. the si f attached binary fil The transfer express
oyst om pRaDP o AlsS] et A Riatenant s Worklian Riser' et sl R
transm ssion ti and naéintzing aﬁdmﬁath usage. In additjon, .the transfer
express SPBIRPLINGY FRRYOISIHElVENY §ld date fromahe dpta peavisttiopesite to the
Transfers-the transfer express system noves the data to the receiving
conput er remote delivergisitg, tanemitieg oilfielt data byeka disstcommupications setwerkopen
file, facilitating the real-tine transfer of data during acquisition. 10
Pr ogr ammiioinh atdatéd aCooisitimnsiteCoprapttdvita ¢he ceivdl dath dvubasemplited s nbhereal-
Transfer express nodules to be plugged into any Mcrosoft W ndows
appl §sat itigdl in response to the workflow order and sending oilfield data from the central

data hub to a remote delivery site using a data server that is part of the central data

hub, the data server communicating with muitiple remote delivery site computers for

the simultaneous display of the oilfield data in near real time at multiple delivery site

computers in response to the workflow order.

20 In one embodiment, the computer implemented method for near real-time

data delivery of oilfield data from at least one data acquisition site to multiple

remote delivery sites, comprises electronically transferring oilfield data obtained at

a data acquisition site from a computer at the data acquisition site, based on a

user-specified workflow order program, to a central data hub computer over a

25 communications network using a near real-time transmission protocol, receiving the




This sinplifies file transfer, and provides custom zed transfer status
updat es, options settings, and conplete error-handling integration into

t hat applwo#pr®i85 Data Scranbling - Al data noved over t h&@(T/y§00j18317
scranbl ed, and is not 15 easily discernible fromits original val ues.
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provi des cifieid data 4t the cbmitial data hib botripdvém&]sryn&tﬂd? tiex Hataclop sielivély Xo téX
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| oggin WO 00/ 77685 PCT/ USQ0O/ 15317 20 while-drilling (LWD) and ot her
drilliSng ating thedaiete the @ultiFle remetefelivesy sites baped Qarthe uaer-sepcifigdused
either online or in batch transfer node for real-tine or near real-tine

t ransf er . workiewlaver 4 seoand commagridatianssretyvonk using a ogar reabtime | on St andar d
(LI'S). 5 Coupling advances in both downhol e acquisition technology and data
t el enet r ytraesmisicrgprotbtdl Upon reqdest iy asleastbnag ef tiieritiblé adeliveghsites.
resolution information has drastically increased the volume and conplexity

of the daﬂ'ﬁel?ﬁétﬂgd%%ﬂ)r‘is%raQgﬂﬂh%tg%@o@rfn%dlé(ﬂ CEAtPRdaty huB feh 9i t al

format in addition to the graphical data fornerly delivered on paper.
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spectrum of professionals. It is |limted in size and is suitable for tinely
exchange ffFaperRsEgsiaiadmnspitied sverhediret seapad epatthird somiumigationsiat a
and the essential mninmumdata that supplement and supports it. It is
sui t abl e hetwatksa st orage and advanced exploitation by specialists.

Producer Data-Contains, in addition to basic and custoner data) data

meani ngful to (The qnpluesimplenidited methodd afe ealboaiedlint softledrevrbgrhrh®
custoners to be accurate, conprehensive, consistent, accessible and

shar eabl ethgiahay Beiti@dorha\erirasr-fridabisinidimimadher e to agreed- upon

policies, requitenents and standards. A unique data exchange standard,

Recompgnded Practice/ D gi tﬁmt@%tgﬁ;’?ﬁ?ﬂ%gﬁﬂé@mﬁm DLI'S) has been

i npl enent ed. Devel oped by a group o el d industry | eaders, including

25 Schl unber ge this e far n ican tro
nstitute Vo ERe AEobRY FRENRS 2ep3elindBRF AR5 T ihe itBrarl e tbes)
in 1991. The Petrotechnical en, Sof t war e, Cor porati on (POSC) adopted it in
1992, trigvj@heﬁamet betel uNdprpiond witharegard iethe fe'ﬁcawaar%ﬁw)m%a Rp@nded
drilling and well logging. The Digital Log |Interchange Standard (DLIS)
proposes glaimsanscactampanyingrdrRwingaatheser nits the storage, managenent and
exchange of quality data, as previously defined in the classifications

| i sted above. THig.cuigha aysteatargbitecturetisgmampofehe datadeliveyy systesn.and dat a,
the format ensures the traceability required by

20 Fig. 2 shows the data management system architecture.
Fig. 3 is a system architecture diagram of an alternate embodiment of the
data delivery system.

Fig. 4 is a system architecture diagram of an alternate embodiment of the

data delivery system,



the E&P industry. It supports a way to classify data for purpose and
consequently provides ease of data access. The standard al so_conveys the
sof twar e W MUERY ' s 10 semantics for tool, equi pnent, proc@g'sr,ms@f’(é#'él and
paranmeters via official descriptions stored in the specific data record.

DLI S objects (such as tool, equipnent, pPocess, channel, and paraneter) are
identified by FHig.chisoaaysteroarchildcttrerdiagam Bégnsiternatg gmboedimerdroftheind
properties for DLIS objects is a prerequisite to any product devel opnment
and 15 Cmd@ii@érymi@ﬁ; For exanpl e, Schl unberger nmaintains a public
version of its Gflfield Services Data Dictionary (OSDD) on the web. It also

endeavors to ? Iral t h gl ; jonal e,
genesi s and qggg’l §i cgtsitygfr?)rﬁ a?ﬁg@%rg%gggﬁﬁgépoﬁﬁé?ﬁrﬁ 8(’91%9‘%%%% is

called P i: en 20 designed specifically for log graphics. It is
a sophi sﬁ%g%pgh\?&y%'ﬁ%di ate-l evel, device independent, standard graphics

protogol used 1o gescribe, star, nd transport | raphics as efficiently
as possi bl e. F"BS 2{5{?@@’9’&"6?@ ’%r??‘t'r%ag‘fa iogﬁnaaﬂ%r alg ¢yrbodigR dthecr een
di spl ays. The end user does not have the capability to change the details
of the PDPRtRdedvernyssysiem) the ability to add and renove 25 annotations is
possi bl e. WO 00/ 77685 PCT/ US00/ 15317 22 WTS was designed as a j oint

i ndustry ef f orEigspos addiagrapy of he exetgplagtsemaé eAskavei aninectivity Eentel.i ng

Contractors (1ADC) and is the generally accepted protocol for sharing data

anobng various Eigndnaatagra®i oftHd enthdl ddkd hubsdraRitsdtdre 6@ Trilsfasss. def i ned
to provide data on rig conditions, directional surveys, cenenting, basic 5

formati on eval p@@ i,gr?s gng@t&i‘erﬁﬁg?g{;ﬁ T‘bg oMdrh i if'\{ cfeEn addition, there is

a provision for “customrecor ows any kind of proprietary data to

he Bnder and Bnd " Pe et Chaokubli SERRE Ao BR e RuPIREE AR B

data transmi ssion due to its ability to transfer depth-stanped data

ef fici entl‘?,’- as soon as 10 it is acquired. This key feature elimnates the
need to wait on the |ast data to be acquired in a bottom hole assenbly
(BHA) bef ore skigr flRrg atflipvahaghehihedispatch sernerpuoeessingt o reproduce t he
acqui sition system database in the operator's office and run any of the
acqui si ti on appig. datis arfowahrant el thefstatustesveu ppasessoig. vi ewi ng and
interpreting the data being acquired. The renote user can sel ect and
custom ze the ffy flags atdla?ﬁ?rﬁro&th‘e Bt dtateetrdri¥itidis wairaiey Hathe dthris Was

acquired and transmtted fromthe acquisition site 11. Real -Tine
I nter@act | &yver.
Fig. 15 is a diagram of the order state transitions maintained by the status
server.
Fig. 16 is an exemplary display of a user interface for ordering and
submitting a workflow order.
20 Fig. 17 is an exemplary display of a user interface for specifying and
displaying tasks dependencies for tasks in the workflow order.
Fig. 18 is an exemplary display of a user interface for specifying data
conversion for the workflow order.

Fig. 19 is an exemplary display of a user interface for specifying graphics

25 conversion for the workflow order.



The data delivery system 10 provides for interactive, real-tine, , ,
col | aborative view ng of acquisition site data in the operator's office 12
is a key WOD0gressi ng need 20 in today's E&P industry. This FGITHSWEAEY] |y
true relative to interpreting critical drilling and | ogging data, both of
whi ch are used for 'next step' formationl@&val uati on and well construction
deci si on- maki n¢Fig. Qeisi dn asdhitgctudal dibgregn oF ehasicctronicegatathiub.ty and sonic
data are delivered in real-time through WTS to facilitate pore pressure

anal ysis for selecting capETAIASDMESERIPTONIOF THE MRAWNEG 0ss whil e
drilling. Sonic (Delta-T) data while drilling are WO 00l 77685

PCT/ US00/ 15317 LV, t i C r Ok i LoQA~a
correlation w t%&sg%%gs@aafﬁﬁ%ﬁg'}faigg? %u&‘tﬁq e %tl t&eo”r\{gbﬁg{'%%hs ?no‘cqﬁgp"
and updat h |l plan in real tinme. LWD data,are delivered for real-tine
Mteqrati Ga felvery slsBR o filraimelGin cREwsieRiSbes Pogb ssiinad gro 8 the
Getti n&hthe Ioggi ng information to the right people at the right tinme and
pl ace-fhedaiato badiandisd, ghe datawoykflaw thedime dogmaias e perrccanmedaled sndugh
poi nt to point comunications 17 using an interactive renote w tness

sof t war e phaekagety efr¢anpuatier plattesimgrant hetwgrkiaonnectipns avaijadieurSpéafiegily, itwo
way transm ssion. The interactive software package can use the transfer
express t hagsbeeni aesijfedr aiowndl tHree arifMEiesabr F0AcRIANWHRY actulsitidie siteed
point to point or in conjunction with the central data hub for nufti-point

transmi ssi Q/_@llsifégai 1, thBRINOEAL site? g@grh{mg%fﬂ&%fw o hasam&gt gig%dl ¥8eH as

sites 12 using web server “is described In g. 20. These e

Real -t me A rAIR, TPRER' ot 4% <A AfRheiont AR0feR. Fey Abi oML, RERRC

on nulbiple ggj wor |l dwi de froma central |ocation or nultiple |ocations.
Rerot 0w (GFELE not only provides optiml use of key staff, but also
reduces travel costs and personnel exposure to hazardous environments.
Further to thisThese sifRs criumeRicaigpthieegh fdserweeemeali datadiud§i Although
practices, with the same staff collaborating an many wells in a specific
field or mejiexplicliychown imdég. f.othedeanay e Ditipkideljvery sitas ded@my reites
expert-centered versus asset-centered, including web based real tinme renote

Wi t nessi ngandCabtjtigitioRagitesHodbnidte ¢ itd ehdatemtial elata dudi 6.t THe UL 181receives
acconpanyi ng work order fromthe acquisition site to a nearby central data

[he oraor S48 ALERSEIILS0b etenyaRaoichs e G SelD 01T
24 15 auxiliary site 13-15 or to the acquisition site 11. The central data hub 16 may be
located either within a secure Intranet or within an associated secure enclave.
Digital delivery to the delivery site (in this case the operator's desktop) 12 is
achieved through the use of data forwarding protocol (File Transfer Protocol or
others), e-mail attachment, fax transmission or World Wide Web (WWW) delivery
20 through a web data server 18. The system can also accommodate point-to-point
communication 17 directly between the acquisition site 11 and the delivery site 12.
Associated with this central data hub may be at least one product delivery
center 15 comprised of specialized hardware and software systems designed

specifically to generate hardcopy output in the form of products such as prints,

25 tapes, films and CDs. The product delivery centers 15 may be located local to or in



associ ated software provide fully traceable processing capability for
transfery,) ge data and graphics files of any type froprppQed/f8aiion to
anot her W‘?ﬂ”ﬂ?{gﬁ"h reliability and efficient use of bandw dth via
conpression. Central data hubs may be dﬁf)l oyed around the globe in close
proximty to data acquisition sites, ac ving a,5 gl obal compuni cati ons
etvor k s ORGHOHS it 2t (e heriala TR0 ey ke BRaIe0 VIEBRlY Ry where
product delivery, usi ng mul tiple electronic delivery nethods (f axgi FTP,
emai |, Warosingpthedneed der ipvedycte dat e gersraigd ahthe apguigitiosr site.oNetwerk
order-based processing systemall ows |ogical queuing, execution and

t r acki ngtrahstrassien tohéhe dacalapratiuch thellvely cdrtersidSagreatly treéeucssgyedectt
and update of these tasks by authorized personnel via a web browser.

Det ai | ed defearydfimess from eembterl acdmisitioniiitedr aHecbntraledatd iHi® 18, droduct
conprehensive audit trail. Data and graphics format conversion is al so

SUpPOg t e@egy%%r&gr 1BEas@BF vdiP datl dePtStoErbigs 4 8 tREERP YA 46 HEs! s-

Resource e rs allow users to create, edit and del ete tTesources such as
cust omer 1 i L bran 1 i 1ons. and-the |ike .|t

all ows t iﬁ%&@gﬂ Péllaﬁ%da é@%ﬂédl]gmg%n%mgm%%%ﬁ %%?'Eé)ecff‘%“ é‘td}e[ d&%ﬁj d&QY%rtye
resources such as, the dropbox, centrg] data hub, data center and transfer
sour codramamofeis KIS ANELsan BBl 4y oa o i SrBIMPRe oL Hans: BheroADMATe
conmpany/ wefl focus in the session to the central data hub 16. A user editor
al | ows adp@irmusationsops the dataatelivesylithemeddeeerding uyan the preferencezoot asanup
utility allows admnistrators to archive old order records and renove file
dat a fr oropehatos \ett pojest ttinoeit as veell assthef cammauniationsacdnfighraticmgé a given
applications utility allows adm nistrators to custom ze which applications
are ggai lalgusifich §ife user interface. The change fax routing allows
admnistrators to determne the origin of the fax deliveries, either from

the central hng%Qﬁa h%gm%_rﬂeeéﬁ& sHﬂ%r@ioélQ%%‘f%‘% Bﬁltgg%ra oPaeSRloh’ BBPe

PCTNSO00/ 15317 server nanager WS mnistrators’'to

control the bhack. rye I h tyal b
har cvar e SEVEBRPLS I8, E BT Eons 9 iF k4 safBket 2Hied Y SR’ 67 0o
processors, dua] power supplies, a lar capaci .Redundant Array of 5

" dependdivBGraMEarios Yoo CaRPRenis THspas {ArliaeiRORPePER’ HhARdNGand
network adapter. Data Service Center and Data Managenent Center The central
data hub manipiatien gbdatan secrived eitber aRysierily-er elgetrenically, andassist the
services. Auxiliary services include data service centers 13 for processing
10 and adymerawuisi mithr gheir aberh siEpdalesisidn aproesessy dve t that adgta sintegratient e
11. Auxiliary services also include data nmanagenent centers 14. As the

conpl exi tikteppredatidnl Froosedivpbp apihivihgei r acquired data increases, and the
value of integrating these data is realized, post-acquisition

i nterpretati onpapdapnQsReaigHe becones an integral part of the data delivery
Dat VI

f ramewor k. ers 13 exist to process newy 15 acquired data

t i I Seryol: d. foramti I i Leld
studh es on dat 30 CANGTY, ML BLFREiaChly TTLinelidvE] bR MERsHRhBl bty
dat ice, t i ncl ' f 100 | yst d |nter tati
expor t o (R 90 S NS ik be dr e duiep serae. lanci e ok Eus or
13 hardware systens typical I\E/ center on a Unix OS Sun 20 M crosystens or

Sili @h dSii eell wberet direenEiherglr conmaeiiopeigey @nyswethad thai pinpestsi thes
avai l abl e i s extensive, enconpassi ng borehol e seismc) geol ogy, borehole

i magi ng, PeP/IBphyctocs, Geridrally saithesirttie popatatdri enthengérvice companycpeyideg and
interpretation functionalities. The data managenent center 14 is an
integral gemmuficdtivhsdfbm dise i wellste29nf eRn@Wehke 2tk istr@es a¢eppday's Harm

the different domains (seismc, drilling,
acquisition system must include hardware and software to allow it to communicate
over any of these various links using standard protocols. Since data files can be

25 written over hours (wireline) or days (for, example, in logging-while-drilling (LWD)



WO 00/ 77685 PCTI USO0/ 15317 26 production, reservoir). The data may be
either recently acquired or pulled fromarchive in order to exploit the
know edgeMO'®F7e/8t a previ ousl y acquired, and benefit from tFeVEXW&  ¥nce
provi ded as part of the data nanagenent center 14. The data nmanagenent
centers 14 allow for the conbination and8correl ation of trusted data 5
anong nul epgrations), [tbe atillityi tociransmi filesiag. theystwenbeingecrbated e angessaritial
system architecture 20. The data managenent center (Fig. 1, 14) contains a
mast er dafaget; araciabtoimely dedisionapalingse 22, geol ogy dat abase 23,
conprehesive well | og database 24) a seism c database 25 for data froma

seism c data NANJYESEBH s Hobilk ([doPhedfisi sbiutidn a@smh%wtgmqfﬁmﬁtﬁgﬁhgbb

bul k seisnmic data), a physical asset database 26 along at abases
27. The d e nt t ' r N

System  ndt s FERASHEA it fe B3 Baftindh SRR bR Mot FE BREFRere
vari ety of, _physical E&P data a . s utjlize b access ,
appl | Gt | Lrantait Sadem' BRkDe” IREN ar iBoelitnstt ho ufted IpIRIBECY Jratie <o
a local machine, for 15 exanple, a data processing work station. The data
nmanagenenSySo8se fhalr enist decontigure thglr medwodie sPHReeticsy in@ fegulaatbasis, it
managenent and data access functions: |oading, validation, editing and

i nt egr at i consistsmf,a enutes posved supplies anyl coaspeiors vabyg wWithwa tshétwdee interface
managenent process integrally ties to the data delivery 20 franework can be

shown usi peeconfigiestldnd ready e éabblRasRyNBitegRITEROtBYSI ¢1IR)dBYE® Pestwiopk
|l og data (wireline or LWD) data. The data delivery system (Fig. 1, 10)

per odi cabbyi ARt i@ %didribd st Whcrafe TP niuRiikhBessaganal i s hub

16 to the data managenent Tenter 14 w its archive sys using a

co | cat h e e P t
wtn D 55SHBERBPROER aef VP el il TS s EE ERRL bRV pebRER, o
managenent center, 14 00/ 77685, PCTNS0Q/ 15317 27 processes then parses
the descr FRPNSFHMVtY|Bfarmalion, arg @SSRS dﬂl\ﬁb%PPgééhPB“ N i H'B‘i"gﬁ{'%d.
During the autol oading and archiving process, the database system

cont i nual Wheiigaadashen pyipkihesdropgef oyp Language (HTM.) report, which the
operator at the delivery site 12 consults via the central data hub 16. 5
For graphi cal daamsmissigpelieatocola PDS scanner is inplenmented within the

dat abase managenent system (Fig. 2, 20), in order to extract the field and

wel I names froffhe BB tdaliceryTBystenimieadsstd hmnatarudaty faim tthe bfiénremboten
put in the | og database when a PDS is | oaded. After the PDS and the DLIS

t apes{Haveeiipefarp RIS sitbN ey 188y she Ready &Y apcesasiisied ohdtBumitatibryi Ng
policy defined in the 10 | og database (Fig. 2, 24).
infrastructure. The data delivery system includes a robust and efficient
communications transmissions protocol, calied transfer express that maximizes
successful transmission from these sites and provides file transfer capabilities
across Transmission Control Protocol/Internet Protocol (TCP/IP) networks. The
20 protocol queries remote file systems and sends and receives file data. It uses a
client/server model similar to that used by File Transfer Protocol (FTP), but transfer
express provides more efficient recovery and communications operations. If a
communications link is lost during sending of a data file, with FTP or email the file

transfer is aborted. This requires the entire file to be sent again once the link is

25 resumed. The transfer express system, on the other hand, recovers gracefully.



Web Data Server Turning back to Fig. 1, in order to provide tinely data to
a large, global audience, the Internet and nore specificall T l7d W de
Vb ( PQ/8%Hg utilized. A platformindependent softwa b%@%!gﬁ
facilitates the delivery of digital 15 ﬁgd graphical wireline |ogs that
have been converted and transmtted fronfthe central data hub 16 to a web
dat a ser Wdhenghe saspamugicationgtlink becormies awiilabler 2hgiteansreissiom with gonthye a
system archi tecture di agram of an alternate enbodi mrent of the data delivery
syst em 36rorTivhetat it sthypede HT R pstieemai are &tiso esnamefficientswith dite 2zesy ¢ 31
at a well acquisition site, point to point conmmrunication 37 between the

acqui si t ippovides treecthprstdichendiepmaileéh expands tHe sizel dfvatacheldt singr; filése
data delivery system 30 al so features a central data hub 36 for accepting

wellsite S&3 ' o@%aﬁw Pvale rHey; t e 4
acqui si ti-lgflé gﬁabgﬁglg%%@ggn%gﬁé@?ent r alrreda aé%tﬂ?)w?féé)m?%' Llrrgnasfpglgi ringgl |y

cont ops. SNBEHED HrihaRh Y BRa0E AIIERY vetBuRY dhacBCRBBteAT o

archiving data and gr oduct del Qer ceﬂt ers 35 as %i scussed above for Fig.
1 are al SBRSTSNEXRIESS PHEtem BERIGeG IPEPYINGMNEHANABY hr ovi de for har dcopy
(prints) 40, tapes 41 and CD-ROMsE 42 and the |like of the well acquisition
site data. WheneaktimenT tansirysddha Fransfen axpreésasysies tmovesithe dtatte thee
central data hub 36, the 5 engi neer can select as the delivery vehicle an
FTP dat a reeeivirg 8émphtertasciv isthaingaderseraicdh Thircalbpes dbta trensier dyasn 38 open
(delivery site) using File Transfer Protocol (FTP) comrunications 43.

Al t er nat ifiig] takilitdth Pih@l reaptimefarrdbest daa dd?mgd@é_cid@ﬁdnyehi cle a web server
39. One type of comuni cation that can be used with the web server 39 is a

ﬁﬁg“r ? oper at Oﬁ{dﬁgm\nﬁﬂmb—gﬁf&%ﬁbn@ﬁ%?ﬁjéothef ?é@MﬁﬁwtéﬁaE@’%ﬂ%@Js ﬂ‘?é a q

Associ a [ rop box S a notifrcation I'rst Tor the en
, Wwhigh t dat ' t At D f t |i. d,
ana iy cUBB S o 1 oadeS e PRHGBRHCTRG oY oulsredr VioeBbR sed Batibfer y

to the drop box 39, emmils are sent to the end users at the delivery site
32 advi si ﬁysoﬁ'm'f'ﬁﬁpﬁmﬂﬁgsﬁﬁl jang \proviggs c@lﬁme'Z%ﬁﬂ@W Statyg; 't‘%g?tSFv t he
conpl eted delivery of the logging 15 data fromthe acquisition site 31, and
t hen aut odgliansssetiings|andeeamplete grrordasghing fritegrafien interthatapplinatiohop box
39. Subsequently, a final automatic email notifies the user that the data
i s avail abl e fDatal@ondmblingig— Alh daitmaonetkover fagdink syscbembleel] and @ aok of
email as a nmeans to notify the end user of data posted in the drop box. 20

Fig. i se@si@ycgg@émmghioheﬁg oFigirdil ediued of an al ternate enbodi ment of the
data delivery system 50. It features an enhanced web-based delivery system

bui I't to hand| ﬁ‘ltﬁﬁ?%dmﬁforrwée—fﬁé atrgﬁéfie\’?éﬁrlpr%ﬁt gt figaHUIt“?—ﬁlnaﬁﬂsrm and

acqui sition syste 1 at a well acquisition site,” point to po

comuni cat | 57 Nt h iS4t te n r t at
the deli %’r"&?"s‘ﬁ SBEHNES gl Bl ?bé?&‘"&ﬁ%ﬁ#@%*gﬁ N
central d% %u&j%? for accepting wellsite data transmtted with WO

00/ 77685 $2)8 M$17 29 an acconpanyi ng work order fromthe acquisition
site 51 to a nearby central data hub 56, which is specifically designed to
recei ve the daFiewnl LimitaliormtThenkrapsige expreasasyden mite diiewal ohangestky
managenent centers 54 for archiving data and product delivery centers 55 as
di sc s edrexguirirgy fiat tire gvo Systeenshave pniyvargedper@tiena TCBARdInkdel i very
centers 55 provide for hardcopy (prints) 60, tapes 61 and CDROMs 62 of the

wel | acquisiti gtatébtegvgl#raomﬁit ais transmtted froma well acquisition

site 51 to the centra ata hub 56 and then sent to an el ectronic hub
Hub b dat ; | S i it ~of

(eHub) web da Bngb\éﬁéraﬁgd athf %gusﬁi—’od §;té§“?13(%!51?%@?%5309_@%{%@/_(&% 5

web- based data irvery fromthe operator's de elivery site

335 andasaye Ga seithess SBsD: 1SS HouRFiet RaRell Mol R RbtEb T

and delivery protocal (HTIP). The gHub 5 ovides for file deliver to
t he oper afqré}?t(?@hﬁé%ﬁtg'? BPPWP"H’@ §30%t?9‘ gaﬁéb§”5' gitalsiata inaithey Leg é\ﬁﬁbr
real -time data delivery. The eHub 58 al so hosts a Wb Data Delivery (WbDD)
sof t v e Spandardt (LAS)t eraDigital iendd inteechiangenBtasidardi {PLISntprrmt dEes 1eaging: t he
operat or desktop at the delivery site 52. The Wb Data Delivery software
application allows custom zed formatting and views of the data in realtine.
A set of base services is provided at the eHub 58 with the extension of
custom applications available. The eHub 58 also allows for nulti-point
comuni cati ons 59 between the eHub 58 and multiple operator desktops at the
20 delivery site 52. The nulti-point conmmunications allow the engineer to
send well data fromthe acquisition site 51 to the eHub 58 where nultiple

- . .. e I D —.



WO 00/ 77685 PCT/ US00/ 15317 30 Referring now to Figs 3 and 4, both the eHub
web data ger 8 and the web data server 39 are an onlin sy for
all data VX@@@%@% ed during well construction. It allows OS%(?]Z?%@?EQ

i mredi ate access to their data and repor?bs, and the status of ongoing
services, [, rdl es f where in the wofl'd these services are 5 takin

pl ace. I\/d’f"f‘ffqgia”ﬂﬂﬁoﬁt D)papd, gihedyArtinge data. gsitey Infqrmatignt J"?’i‘%@é
wi Il be published on the server for web access by authorized operator

per sonnel Standard (YHEShrie usegagithardonlie on imibateh dransferamoslel torsreal-timet or t o
browse and downl oad data as required. Operators will be able to access all
i nf or mat i earpeal-time trgnsfer.aWIES! ddtarformat isybasdd osedqonrthd lioy hrdsmmation
critical decisions fromany |ocation having web 10 access. Through

real - ti meSg@ears (LIGgCi sions may be nmade that affect the actual placenent of
the well being drilled. Several eHub 58 or web 39 data servers may be

est ablszi shed, d cifi p r E?&@'.' ity 0 t e
operatsor' S do%kﬂﬁ%i%&%ﬁﬁshiaﬂﬂt ?E’%}é’%gem e 'Q?)%nqe'? ﬁggl\ﬁgg %gl'? agsa]ieér1ver
by aut horj zed [ [, per l,.r r. 15 an being . pushed' intq the
oper at or - EameEy TeRhREIGEY I8 R hBLHER: dResAER, dEn3Hu R Tgher, Sl
control of when and where the data are delivered., AlIl data and requests are
transmi t t BEPTRtOIGAAS ﬁéa%iqaﬂywrsﬁae%'aed WS rideFOrBBleLY 4 16 (AR G9INg
security systemusing secure Internet protocols (HITPS). The user only has
to “go' tacquited.deemplax dataodreadalivried wimatlyi inodigjtalofosmat s .addition o thene
user has 'bookmarked' the |ocation of the nearest eHub web data server 58,
i t beconegrdphicabrddiarformery eldlioerecuon grdperr Catedorizatioradred dboan@iitdtidsB ohnd
web 39 data servers incorporate the follow ng features: Operator Log-in

Aut her | cedd aBtdJgigliveratichas Herbfie thdrBasifglynHesdssarpt ABdsad dfi &livRt dhata
Directory Access Protocol (LDAP) database that identifies 25 their conpany,

their Orgé%?)@??@?ﬁ %&}@gﬁﬁ%@déﬂeﬂelﬁ/g‘%@'dé?&‘@l@cfa%sﬁiﬁﬁﬁéﬁs irdlfefe; VO

00/ 77685 enti cated, t'’he user has access to all data

ot ol 1 ed usi FAS DRtar Conras Tag b Btk sfpee b aBfaly. Yied 205 v
Vi e st andarends SHPaUEr o (REISSIpE b i EPiEH B Brorad o HaR 12 DB ava
appl ets can be used to, o

exchange and quick exploitation.

15 Customer Data—Contains the basic data and the essential minimum data
that supplement and supports it. It is suitable for data storage and advanced
exploitation by specialists.

Producer Data—Contains, in addition to basic and customer data, data
meaningful to the producer of the data.

20 To allow data delivered to customers to be accurate, comprehensive,
consistent, accessible and shareable, data products have been defined that adhere
to agreed-upon policies, requirements and standards. A unique data exchange
standard, Recommended Practice/Digital Log Interchange Standard (RP66/DLIS)
has been implemented. Developed by a group of oilfield industry leaders, including

25 Schlumberger, this data exchange format became an American Petroleum Institute



provi de enhanced functionality, renoving the need for special software for

baS| C do%g‘?ﬁm gpability. Custom zation -Wthin the integpeatrassobissigwor K,
i S possi or cust om di spl ays and applications to be run (such as

speC| fic appli catl ons and di spl ays for %gwel | | ogs or seismc coverage

graphs f re Flrogs. 1, -2.and 3,
t he prodgAFT)dE% cenq ?r}gé}%ﬁcgﬁ.ﬁéé)) % ég féggbé(}g\év?é@?' X E)&e]né?faware
facility taffed eci al.i st.s.t (o i ses, the hardvvare and software
speci {1 o4 &‘5{3(5%5 Schtedb i Se. HilbesiGite coveRpmay o Aredtasts
filnmns, tapes and CDs. Workflow is automated through the system i ncluding
the 15 PItandardfengaismie, drilirg ane wrlHoggingand final i zation of the product
remai ns the sole responsibility of the acquisition engineer, the offsite
product gener alhemigitaloksg tihteremange Standarde(Dld S) heroposes @ tatan sshéma or
earlier. The PDC is designed to capitalize on the efficient flow of

transgi t taddeptraatf ﬁ%utdm@mget irfdh&ddraeti ant h&(&%’i‘\‘g(eabf @]@TaﬁtthQtalﬁas 36,
56) but its benefits can al so be ieveraged even when configured stand

atone thrgy %utsﬁgd@ﬂ)‘éﬂclﬁlt skt a%ngaigﬁmg e, l'ﬂ’"%gghtéo%&] fion ot ers

standar di'zed i neered solution or produ elivery,

a queuin The aut hqr acguisition engi neger ager n
Pog i nto g nhtg 'aoapgemsnﬁtdaﬁﬁ @ i PR e Tree by ea sy
submtted or der th the cent raI data hub, order traceability is

avai | abl ghe E&B '66%'?"7“68'% SpRRPUEGOVRY 39 Classiiy datader pyrmess 9n€aﬂn§eqhamwvar e
consists of a PC server with CO-ROM internal DAT drive, network adapter, a
scal abl e proviflesogags phdsta aeeras. dihe stasdardjalac@nwedhecso&wefregardemré& S.
Label printing facilities exist for both the CD-ROM and DAT nedia. 5 CD-ROM
product i oserpanticsiefdr ofpet,akequipmeérth prmocabs.erchanhhige dnal trapaméedrsy @iy ) officiah an
i nproved shelf |ife and hi gher endurance to tenperature, humdity and

magnet i c aéﬁrmon%r@aqmﬁasa@clﬁamé Rsdésg, solution with cross-platform
conpatibility. Written followng the widely accepted | SO 9660 standard,

CDs b
PDC Wi tten Eisﬁt?%‘%ué’@.szﬁ%* P SR RS ok gl id Shrameten)
to Figs. 1

(o 9. i e, Sy A B ORI BB R e, OB
(‘jfer 'S OS#O}{)errt?gswfcr)re leflg ggj\é%tsa |sb aaS Ipcreﬁa%u\?éltteh toe IaEnhyerprgldLTcett gg\r/clflogr%rgr]l?catlrlldon
15 commercialization. For example, Schlumberger maintains a public version of its
Oilfield Services Data Dictionary (OSDD) on the web. It also endeavors to
document the products, especially the digital data (rationale, genesis and
qualification),
The data delivery format for log graphics is called PDS, which has been
20 designed specifically for log graphics. It is a sophisticated, intermediate-level,
device independent, standard graphics protocol used to describe, store and
transport log graphics as efficiently as possible. PDS can be stored on tape or disk
and can be viewed on screen displays. The end user does not have the capability

to change the details of the PDS file; however, the ability to add and remove

25 annotations is possible.



a CD or tape drive. Several software utilities have been conpiled into a
“tool box' 15 utility to facilitate the reception, handli ng, 00/1531

mani pul atW88%3%6%8| ectronic 1 og data received either real -ti I post - j ob)
facilitating the decision-nmaking process. This basic utility package offers
graphi c data view ng and annotation for 248DS as wel| as functionality to
convert PDS t oWIRE was dlegignadads gr jeptiisdegnnatiert sponsarast byl the Inteenational
industry. For digital data, the package provides data information 20

vi ener s, AksRiation ehDrillin§\Centradtotsh(1ADG)anchisvthe lgeneraliyeacdepied piatgcoidor
converter functionality is also included to convert DLIS to both Log

| nf or mat | giarkirade @mdddPlaAbds lobhtradites Grs kiR OWITBRSh@sfardl eRotdy brsles

digital data file summary listing functionality. Mre specifically, the

desktop t god NS RVAST-] | SqCOSAYiti ] oW i Iti8es:
00 00/ b7 caEed h drbYiden 4Bg 8yl RSCURItiaR! %‘Ee‘%"éﬁs.??evw b eherttind, %érsﬁ‘?n

| og graaphjc files. Pri r b P350C, HP450C.. HP650C, ..HP750C) ERSON
iyl 0o doiimaie rvaliobs Sploenef; mapTy sboetinietate agode ihdre s 3
Proprietar rinters are al so supported when driven by WnNT4 systenms. 5
Conver t er PARVISION 05 FUStaM JROPISS aa%ipﬁﬁevvﬁ pRY Kigdhe! QAPEEEY d3taoto be
nonproprietary formats, nanmely G aphics Interchange Format (G F) and
Conput er exchanass aetlanglas (heaipta Ththeabedardyg has beevagread arobetweal thivws
Metafile Format (WMF) files to PDS is also included, allow ng non-Iog
graphi cs sender agdidheo racéler.f WHS 18 [2at aapgropiisteefofrat ehoandrilling daea
DLIS data files while they are being received, and converting them

real - ti meyrhRbMideion Ble kb st MiMGtio tAInsferadetith APARpad Qiata effliedtlysddon 4df 0
Viewer and ASCII Viewer, and a LAS certification program Real-tinme view ng

10 S B TN S SR AT e
verbal. o Sgnaza b EpYRSmERER B b8 JRSIAL pbUFn fRaian ey e RS of v

i npl ementing the data delivery system The data delivery system 60 of Fig.
5 shows apegﬁw%ﬂo &wad%t%aaﬁésawalﬁyﬁtqm tabage iy the eperater EfJPfol‘Fét%nd
comuni cations network 69, such as an Intranet. In this enbodinent) the
dat a managénany obithe@cgyisitituy applicationssrarestetyr farothe3pumbser otl viawidgl anckr y
center 65 are also contained within the private comruni cati ons network 69.
Dat a del i weespretingtheogatadbaing aicqairddl Thergmstd eséarcselest andicastoaiizel e
sever 68 located in a secure enclave. Fig. 6 shows a data architecture

di agr #&n ofogtRlgbAeras axrgiediordat with &R data that was acquired and transmitted
from the acquisition site 11,

Real-Time Interaction

The data delivery system 10 provides for interactive, real-time, collaborative
viewing of acquisition site data in the operator's office 12 is a key and growing need
20 intoday’s E&P industry. This is especially true relative to interpreting critical drilling
and logging data, both of which are used for ‘next step’ formation evaluation and

well construction decision-making.
Specifically, drilling mechanics, resistivity and sonic data are delivered in
real-time through WITS to facilitate pore pressure analysis for selecting casing

25 points and minimizing fluid loss while drilling. Sonic (Delta-T) data while drilling are



data delivery system The data delivery system 70 of Fig. 6 shows the
acqui si t ite 71 and the operator's delivery site 72pWpki sane
Intranet{vg)reho(%g?q% 79. The WD 00/77685 PCTNS00/ 15317 34 ceﬁzte‘rrgjlgbgé%sgﬁhub
77, the web data server 78 and the pro t delivery center 75 are | ocated
withint e,san& secure encl ave, 77. The t.a managenent cer_lther 74 and the
dat a ser 9ptiated &pdata periece cepters &of HRIRHOR RNAHEqTERIation with spignic data Wat a
are transmtted to the central data hub 77 that resides in a secure enclave
77 on t herderdageuiothe:bibon dhe gaismiganaphand apdate e weh plamin teal time. dy¥Pat or
at a delivery site 72 via FTP or fax, or they are nmade available for the
oper at or data areedeldlered for al-tin¥integratiohlintof a cesermoirwerddeldoa tise pusosésof
This delivery can be facilitated by a physical connection fromthe
oper at or g8osteleripget 79 to the central data hub 78 or by a Virtual Private
Net wor k ?VPN). 10 Fig. 7 shows a data architecture diagramof an alternate
enbodt nent of MVAT: : T, > [ ARV : f Fig.
B Geﬂﬁnc}ﬁ'%@ I‘&gbj[n‘éf éﬁfogﬁﬁfﬁﬁnto fie ‘ijrglhf p%? (jié’ ﬁt the ﬁéﬁ"l{ng And

7 shows the acquisttion e to trans rect € Wweb

data server 88 ich in turn R erator. at a delivery site 82 to
access t RACeavHReRs eV ey MRS JerbE! Meflidrotyh Berditust trolien
intranet 89. In this confi gur,ati 0{1 there is.no access from 15 the data
acqui si t PONtsIO BOBY GANIHBIGARLIRNS AT 7 dAHRE 1l IWEragivedIRTPOWe Witpess sQitwale g5,
dat a managenent center 84, data services center 83 which are |ocated within
t hei r owpagkaged eriginaliyodrsignedifar phint-te-aoint (standalere)d vo weae traosmission.
fromthe acquisition site 81 to a data web server 88 | ocated inside the
oper at or Thel mieeautive83oftiMaee apackagageanf usbi thes dearmfeén exprédmtirdriamission
operator's data does not |leave its own 20 Intranet 89. The di sadvant age,

howeygr, prstocbRtord@rhivRincadtidnBadlioneh§ ittt BeUsedoboihPtd Ebrrﬁi dRahtddduridtion
processing or data archiving is not 1nmediately available. Fig. 8 shows a

b dat & Y, CARRATL LA O LA e RnBRARS Ficakiine PSP T pdifgeit © @

access oi|field. data, rat or n_securely ac , ariety.of 25
services W@Haﬁaﬁo it%ggg\'%r&rﬁ@gﬁ%u%ﬁg5g‘ggg(§8ﬁ?;eé'd§ %%ﬁénti%aé@sglgcéﬂ. be
granted to O 00/77‘%%3 Pca'/ USOQ/ 15317, 35 the web data se{%er 0%0% whi ch
may be in turnl R&SEnEEtARYShET LRl IMNEPRVICESICOMPHEEHUS! PPEelRgPt olohe d8i@ web
data sever 101 is connected to the central data hub as shown in Figs. 1 and
3. Ther e deligery framsavorki Resdtiows conwmunigativve allews spacidistmée hragdertmelin
operator's network 102 to the connectivity center 100. These 5 include, but
are nét |lexperésk ba rdubibtepells wartdwide tfyorfi | SSobhtral jpleatien larmailtipenibedtdns.at ed
access (connection to the SCC via franme relay, T1, fractional T1, or ATM

106. All memdesiwitiessing hBE oRRNPRAIdY bptisante of Reylistaf! Bdt biyoreduces
firewalls 105 that are nonitored for non-contracted traffic, configured to

al | ow t o ARFIRLAY o Belf1iiel RAPbESESIC! K AAEES efiFRbAARNRS AiRRG? BTHs, it

I useho conhectivity center al 'ows an ach|5|f|3n

. >c Cor' s L

pub't hus PRTTE acwmyy GHis: Safemiehl 8Rrbean Bra@RESeryif chis” e gar®' ©
the wor kT URDGTIRD B BLAB9SHP 4 RORCHR HEILPEiRaIer [y STROJE L eeiat-a 15

hub 110 has core servers that support application execution (such as
submi20) dnafsimgcis, thikst heeeming expe’-centrfedsveraus asset-gentesed,einsluding web-
application servers that do the necessary work (such as file transfers,

f axes andbades tdak tiine rEnsoteamitriessinpat a hub system 110 is divided into two
maj or areas, front end and back end. The front end handles all user
interacti on (ocdafrappa@Hab! on, 20 submi ssion and nonitoring, resource
managenment, and admnistrative interfaces), and is conprised of the web
server 111 andwdigid Math! &eCuaXShittedl WnCanPREMparing Wk RAGEr SR the
includes all the remalning conponents and I's resp%n ible Tor executing data

delivery a C?Jigiii{)r? "Site t-ghg naeracrtr)])'/ tc%%%rg{ Safashgg S1'6g Q/lecltl S %%88.%515} Bgsigned to

25 receive the data and carry out the order. The central data hub 16 hardware and



creation, subm ssion, nonitoring and archival processing of oilfield data
over a WO 00l 77685 PCT1USO00/ 15317 36 variety of communi cati on neans,

i ncl udi ngWP 868 communi cati ons network such as the I nter REVUSRHBM as
the world wide web (ww)). The end user, via a standard web browser,
interacts with the central data hub web @4ges hosted by web server 111. The
web serverssayiabed softivarerprevide fulyorae¢amle Secessingl c&f)ability clor i tsarssfgrrimgp
of Internet servers (web, HTTP, f=TP and Gopher) that operate with

M cr osof t 'lgrgdl agemandiigraphicer files esfadmyn fypee frodi oner IdcBtioh itseandthes witheRigh
pages on the web server 111 nake use of the Interface executable 112 which

n Lurn [ SbRASIr SRLRARSe T UERAAIRVAE beinpldskibn, CBAFANGAR tHiBRImb) bo

present to t ser, and to store the comman specifre e user.
exanpl e, M r . Qi § . at data deli ver
operati On;c%gi@}é[%ﬁéro\@gglrth%nf@ﬁéﬁp ?%?%Bfﬁ%ﬁéﬁgéﬁga%qﬁﬁgﬁq g\ﬁg%fac ' Vlefrllilﬁ e
dat a del iv?qr%ao tions, presented tktof t he uger IS derived frominformation

st ored?i n & I&@B&Q@?t'mﬁﬁ‘ep’ﬁ%" QEFalA fe¥e"y data delivery order, the
description of the order is stored in the database as well 113. At sone
poi nt the user Gentalt data dwbgi (1A adomMateorakidi datac andapreduat ndelivery,s using
delivery order, and decides to submt it for processing. This is the
critical muotipte etentroaic detiverytmetteids (fax, FiTBmenhesl, f\WEVW)eord ptonuch eidtiaeky
end; it goes frombeing a static description in the database to a dynamc

executi ng gymiedsy 15 ol Hardesyf lgewekain, €th oTb@r-lgé’é@jNg)‘oééSS‘ir’i‘g? S@lfn &MdwsS

the Submt server 114. When the user 20 selects the Submt butfon on the

web page B?gk%ﬂ ﬁ@guggq?léﬁ‘é&g%%v&ﬁd %é&gh@?f WBLiEd TAGE RFQYIRRA hubl4 6 aRideS

a Renote ced to th t server 114 indicating that the
or dor P orfiee A B ESeriolf S IbbefEbt Rosh el SR o Ru BT Rarfii o &
oS oy e, BRI Gurp B e Al S b B JOEE SR o
t he Dispatch WO 00/ 77685 PCTNSO00/ 15317 37 queue 131. The di spatch queue
131 cont ai ¢RMpIERhessiveorudt trefsData aadeg(aehipégomatsm\@ﬁﬁiap)ism seapaned,
' ogged: which can be specified and standardized on a per-operator basis. Resource editors
allow users to create, edit and delete resources such as customer, well, fax
15 machine, transfer destinations and the like. It allows the central data hub 16
administrators to create, edit and delete resources such as the dropbox, central
data hub, data center and transfer resources. The change context utility allows for
the modification of the company/well focus in the session to the central data hub
16. A user editor allows administrators to create, edit and delete user records. A
20 cleanup utility allows administrators to archive old order records and remove file
data from the system without the loss of an audit trail. A change applications utility
allows administrators to customize which applications are available in the user

interface. The change fax routing allows administrators to determine the origin of

the fax deliveries, either from the central hub or a remote fax unit of the central data



The Di spatch server 115 services the Dispatch queue 131. This server 115 is
primaril{feoi73kdsl Ng agent that takes a task fromthe D spapefugpissii3l
and, if 5 ready for execution, places it in its appropriate application
gueue 118 for execution by an appli catl server 116. A task is ready for

be. set Lﬁﬂw‘é”@”ﬁm B Effa‘hé%ﬂ%"f%éfpﬁﬁsa@w%w%k'@% E6'ogntty P bReK pofl seiars

period of rre ha el a sed (more details on dependenm es wll be gi ven in
the di sco PQt& server 117). 10 There is one appli cati on queue
118 for each agpl i catl on server 116. These servers do the actual "useful"
work in data déeicsntial hubdhardwane flértypically coseists ef aeiiglsienidaREssereer wjth
When the Dispatch server 115 places a task in an application queue 118, it
i s readydtal proessstnsediuaHopewer ,suppliss, ld laggdsapacivgi Retiondamt aveay adfl e
execution agent (thread) in the application server 116 to begin processing.
The 15 piHdepeddeht (ks E(RrAaDgeaeﬂtspms digk, | DATt dfifle CORAROM, ¥4 board eahd
Application servers 116 are initialized with a fixXed set of agents. Each
agent capq % é;f ©n one task at a tine, and when task execution

conpl et es, e ag ? goes to the appl ication queue to retrieve the next
avai l abl e task ¢ wor < central data hub 110
limts the nutAfeS§ Gaatli=lNed LI Ef Ffor each 20
application. A description o each appl i cati on ser ver 116 follows. The
converter appllineatediralsdatadiub 16 gpevirauidesthetmeanatta takaasventage of all

i ncl udi ng mappi ng between various file formats (DLIS, LIS, LAS, TIFF, and

t he |i kepuaiidndaervidas, tedliagy Seodeas 'tmgludeeda'aatnskmwicefcemelas t:Mmmmioseissing
file to custoner's specifications). The dropbox application server 120
manag@s tahe gdkincedtinmpritation esdafa distaidl toaphhexay@lisiten \site, 1 WAGhIidry
accessed by custoners to retrieve data over WO 001 77685 PCT/ US00/ 15317 38

the Intersaﬁ;.cesTB%of.ﬁéluaemat&%ame‘iﬁérwen%@r% FENEISHHR &srﬁet@xﬁg {a&‘fant)h' e
generated froma PDS file to a speci |ed fax machine. The appl 1 cation

server \/ fac he
ot fy aé @?’féson éé#@*eﬁe%é%f { Hofidis, 3RURe Wl Mgsklh i{h%s% Foea i6
opti onal tae(S};| s. The PDS ras erize a g lication server rovhﬂ

dat a con\F%’flléﬁ pPﬁ 'ﬁF%%' iog 1BterRie %tfoébﬁf‘ & %?Sr'\%ﬂ eemes A egria

for faxing, G F, CGMand the |ike The print application server 125 sends
a print theudata deliverypiamemark pRftacsemiae genterech ceXistpr) Rrocass tnaydy
application server 126 sends a tape production request to a specified
Proddadt RBequiredydaterbevarioBGpyvelshand/enlpetfons resansireanddpirnation envakatioer 10
127 sends or receives files froma real-tine server (such as Schlunberger's
transf er figkp stiglies envddth. of Tivey vintagd or fegmpldrgasowees Staffing ofippoydical data

real -tinme) recoverable, efficient file transfer operations. A real-tine

transfer sypakbé cahteHineRbLS a AX of o hRAIGETs Al Hiérﬁi*élta%oﬁ%eﬂstduﬁhﬂéﬁ%em
and in some data delivery destinations Such as for exanple the eHub. The

real -ti ﬁ%%rr@@%@@%‘ﬁ?'b ée:afascl?@néé server 127 supports the real-tinme data

transfe I'Sftion site and

Data service center 13 hardware systems typically center on a Unix OS Sun
20 Microsystems or Silicon Graphics workstation network. The range of software
applications available is extensive, encompassing borehole seismic, geology,
borehole imaging, petrophysics, well test, and production engineering processing

and interpretation functionalities.
The data management center 14 is an integral part of the data delivery

25 framework and integrates data from the different domains (seismic, drilling,




the client delivery sites. The real-tine server also supports data being,
forwarded fromthe central hub, if the destination where the data is_being
f or war dedv® PYII6BE running a real -time transfer software apBCré@®P&*8uch as
Schl unberger's transfer express. The real-tine server 127 all ows
establishing a real-tine file transfer &®ain 20 froman acquisition system
to a real produetion areserveien e diatitraaydde eithgr des¢nthyatcqoired rr palied Yrom
application server 128 generates a verification listing froma DLIS file.

The |istiaghive in drdento expidrithe knealstriy friRt aatal previduelyCacyirid; ald betefit 09

}‘ile. A]Pplica_tion servers 116 interact with the Data Manager server 129 to

about ene'w*f?@ feh;é %ﬁfeg%ﬁ@%r@%’%ﬁ??%r’gﬁyzﬁﬁ Gl %jﬁ%@%%hiégiﬁﬁﬁdﬁdes
' 0l 77 SO .3 1

Bppl | cat | BiRbageiTL caffrs 1 A10W fortheMiRAtde Ao R PORNEn S pltta Riae

100, the real -tine transfer appl.ication server 127 notifies the Data
Managet 125‘%&@5&'@1’%W@§5?ﬁg£ PEI&S-in which the file was upl oaded. The
Data Manager 129 stores information about the new file in the database 113.
Wien an 5 appl Figait Roahewsvihe daba smenagemesak systemaatchitestureca@de Thef idata
(e.g, a G3 raster file), it comunicates with the Data Manager 129 as well:
it gives himmdgenseritboager (F29 thel4)ncqomind adfmaster fddta earhioe @i, vaswelle
full information about the file, including its location in the file system
t hrough t Aatdbrise MnpdRsgyl ddtablie 2Btcorifbrrheeivelwall 16 ahti®asei24) 4 Beismic
Archi ve Manager 130 nanage file data uploaded to the central 10 data hub
100 or ge e n d b A fidl j | 4. cad, il -aNsS.
QBfIRE 25 fPeasabA IRbRAIE ML ArntailBeRRY COREN ABPIArERVIAY)

The Status server i S responsi mai ntai ning ta

v ough ARG A PR B Gk SR, » hOETRL Beathebiign 5 eRiB v o

of the system This state js visible in the user intertace and is, used
heavi |y f8theffriabasag %7ndj"E% YRl MesRgMenh . centels seRtaiphId Fegqrgninyentpsy

116 handles a task, it sends a nessage to the Status queue notifying the
St at us semanagementgystemithekaliews giltcomprniepie staal arganiza and Trackp aide
server 117 reads the nessage fromthe Status queue and updates the database
113 with tvaedetyesi pasica Bl R datd assetti UsersTimaySitdize s Baabvaccekbs/applicatiopdat es
the task status with other kinds of information, such as 20 nessages and

progress 1ReWssSselébt andnetidrt tata i ap supbowed fokMEtsY &5 aoleak Aiathirse, for
t hrough the Status queue. In addition to keeping up the task status, the

St at U?SSEVe\!ﬁFnéséy 2 ugaer Qﬁfghiéiééﬁrﬁgewﬂ?ﬁe@%it%& Yhen éﬁté aplarlagehfsif! ‘é?gte'i’ﬁ(

the Dispatc rver 115 s an unsati sfied dependency, the spat ch

e g Vsl BRGEE PSR ASRARARAEY <k eltes

satisfi eOl'fur-\rc FOn%ti %ggina,erv\éﬁcriatllolrz é(cﬁﬁﬁs a%nraa (I:rlﬁegiatn%lnl; find, access and transfer,
respectively.

How the data management process integrally ties to the data delivery

20 framework can be shown using an example from the database management

system developed for log data (wireline or LWD) data. The data delivery system

(Fig. 1, 10) periodically copies log data files (DLIS and PDS) from the central data

hub 16 to the data management center 14 with its archive system using a

communications protocol, such as the transfer express protocol, together with a

25 descriptive text file. The log database receiver in the data management center 14



WO 00/ 77685 PCT/ US00/ 15317 40 tasks that are waiting for dependencies, and
w Il place them back into the D spatch queue 131 when the dependenc

condi t i oM ¥Wa768%een net. In addition to task dispatching) PFﬁ/éJSEj?/LSBﬁ{ ch
server 115 al so supports | og nessages. The central data hub 100 keeps
detailed logs of all activity in the sy8alem5 in the formof text files.
The genepaviessesfthehemesesitie desaiptios fie o retrieze dog datahfilebite b lohdsdraret
115. The Log queue as part of the Dispatch queue 131 is used by all system

conponentagchived0During ite RuspRiading einde ardHibingh procb s Ih8J8atadads §f5t5ﬁ1
placed in a given log file. The Di spatch server 115 reads fromthe Log

aueue angohfHlady IRBE G TRIATEN Marlf IRPLABEEAHATIAL) Crapblt, WHCAT Y Ve

Manager server 130 handl es the exporting of to archive systens. e

Archi ve i val i i port file data
fromt he%%gg%%ﬁgﬁ geﬁﬁégﬁtsglség é&nsgﬁséié) gri)éaééitwgq'ég@@h@r chi ve system
type, _.there is_an agent .in the Archive M er server 130 that perjodically
scansot he centsFroofI gr&gﬁéparluﬁgt%é‘?%ﬂﬁgﬁnﬁﬁtsaf@ﬁ%né%‘"?’?qre@ 'F}P?‘HBGQ Wﬂbtﬂ‘. the
sends a nessage 15 to the archive system 130 describing the data and then

t r ansf er fatalase managargentisystema(ftigbPe 289, entderl todaxtaaciuthectieldr and well
intertaces. The data acquisition systeminterfaces 151 between the central
dat a hub riamé¢s e anBbD Sotapes dhid f@pidvas thetarcleams oftttchirfrenatedn per iretheand
is used to navigate the web pages and a real -tine transfer server 153

i nt er f acqog atabdadeewhanes PUS ks lohgedeAtel tHEPDRAREH ehe T5LISRAPES HavB bl Ver
and is used to upload/download files in near real-time. There are data

delivery sffloaoun iRl ARESbd artiGed 2RLbAling 3 dnd Weivthy SBlidy GerRId R the

interface 1 I nter wth the applTcation server and 1s used to
deliver file sSin n E1R,.protocol. A Sinple Miil Transfer Protocol (SMIP)
serv ﬁ 1§89iq%{%?3§2@9v§’t%)t he Notify application server and is used to
del i ver nessa d file attachnents 25 as e-mail. The fax nmachi ne
interface 157 M@Wt h the fax application server WO 001 77685
PCTNS00/ 15317 41 and is used to deliver graphics. The Product Deli verg
Center (PDC) iTumingdacks® Fig et.f incerdesi tohpravide timely datpetoaadacge, global
application servers and is used to produce and deliver hard nedia (tapes,
prints, Gudignte thedhterresand imeoneedpedificadly the Wond &VidecwebMWilViVés velng
application server and the web dropbox application server 5 and is used to

del i ver dgtlzetio Al pratioHAtiAEBPENERIR sdffvareiihckas- fadilitdtss ahéd |daneesr bf Eigithhe
submit server processing within the central data hub. In the submt Server

procegsi ”&1&2@8? hibal WfrefREKBLEWASE Rlvel Bedn UATLREHOMY GRUHRMittdd ¥rdRC ey €d

e i
fromthe 1 nt Ea)\ce execut abl g t he wor k??ow order transmssion Is vall gat ed

tasks 173ceral e LB HE T 2L B PAERerkdr ThASThrrelels LB A0ERT e 50l

dependencj e d include waiting for a certain tine to process the
morkfIOM/GFQQ&Q ‘hat are placed on the dispatch queue 174. If the workfl ow
order is a task abort request 175, the workflow task abort reguest s

val i dated for Fig éyis aysysi@naaighiieciveal dingrameohao raltejnaigcembpdingingt the
processing ends 178. 15 Fig. 12 is a flowhart of the dispatch server
processi ndatal detiverydsystemc B0s eber db8d)detiwesagysterm 3thdediuspsitarh acqbisitionand

| og queues are processed 181. If the nessage is a dispatch 182, the nessage

i's rqg edsyftefrn@1 AV ARl RcRIisHIN SR bOIRt to point communication 37 between the
acquisition system 31 and operator desktops at the delivery site 32. The data
delivery system 30 also features a central data hub 36 for accepting wellsite data
transmitted with an accompanying work order from the acquisition site 31 to a

nearby central data hub 36, which is specifically designed to receive the data and

25 carry out the order. Data service centers 33, data management centers 34 for



queues for execution 184. If the nmessage is a |l og nessage 185, the nessage
is wittept appropriate log file 186. |If the nessagej t task
nmessage i§998§%£§he task file is deleted 188. Processing eﬁ@?“%@%@gﬁgg.

Fig. 13 is flowhart of the status server processing. In the status server
200, the status queue i s processed whic 8includes_ processing task state
transiti GHENVING a%@@ﬁd@gdaﬁﬁd?%‘@Uﬁ%ﬁ?@ B aspdiscussad abaye dokkigsel are

mai ntai ns task and workfl ow order state statistics 202. It identifies tasks
wai ti ng fajsoguenideds uldie asodust kdeliven? Seotaterd%s ipavdde rfandiardeopy Guihis) @y
events 203. It places the task nessages in WO 00/ 77685 42 PCT/ US00/ 15317
di spat ch tgpeset Waed CEsROMpeidandithe likecot thipmallleadfidsition giteodatasi Mghemds
205. Fig. 14 is a diagramof the task state transitions maintained by the

status sekyREmittih§ dedd Krarh ad Gell BEGUIdRIoN Sitd & ¥ the Tehiral iRtk ZLb 388k ng
212, waiting 5 213, aborted 214, executing 215, suspended 216) skipped 217,

Wit %9 Zéﬁgiﬂggr drf%e ct E Yth 5 élﬁ/e d\i/é’}%lgma%f FLEC s ot hich
y the's ? or Puave

transiti ons®narntal ne at us ‘server. The er states 1n

created 220, interveni 21, _inconplete 2 i,n.progress 223 d_done 224.
0 R o teommuicas e 58 preRly Besiiong R (LB R Gves A Tastrte
submtting a workfl ow order. The user interface 230 displays a |list of
tasks, gi VeajogelcEsEP ) somanyeatians 4ddAllepativehcithe enginesichan saleqtas Mee
wor kf | ow order and gives access to order submission. Fig. 17 is an

exenpl ar ydelivspy aghile a waleseiver 89 &re fype ofmemmmynicgtiandhdtscat belusedngith ask
dependenci es for tasks in the workflow order. The user interface 235

di spl ays thd web s¥rvensh idepsssleaamsatdraielnfdreptbdnehit ascepiedata Hrask the
executed. It may include three types of dependencies: task where execution

i's def@yedemithl datd Hib\5a) Alis%%'éia%‘& Vith RisSHRP 3§ ik %:o.tagé&?dn WR§bEtHASHd

execution Is delayed until a given order enters a specific state; and tine

10Sr e eBESpi ok el UEEaUAG HarhrRRES, (e g IO BRSE and O
O o O sk PG G e 85 s Apelitoh R0 2o o i i
select t hgg?g;n%lijlg are sent to the end users at the delivery site 32 advising of an impending
delivery. The central data hub 36 waits for the completed delivery of the logging
15 data from the acquisition site 31, and then automatically delivers it to the specified
web data server drop box 39. Subsequently, a final automatic email notifies the
user that the data is available for downloading. An alphanumeric pager may be
used in place of email as a means to notify the end user of data posted in the drop
box.
20 Fig. 4 is a system architecture diagram of an alternate embodiment of the
data delivery system 50. It features an enhanced web-based delivery system built
to handle E&P data. The data delivery system 50 features an acquisition system 51
at a well acquisition site, point to point communication 57 between the acquisition

system 51 and operator desktops at the delivery site 52. The data delivery system

25 50 also features a central data hub 56 for accepting wellsite data transmitted with



format, select a conpany specific filter and specify any special format
paranet ef 25 changes. WO 001 77685 PCT/ US00/ 15317 43 Fig. 19 is an

exenpl ar WRPYPI8y of a user interface for specifying graphi"f&dE& i on
for the workflow order 237. The user can_select the input file fromthree
avai |l abl e options: send, select or t ask28ut put and can sel ect the output

gr aphi cs atbaceevpanyingrweark oslerifrpmabeiacauisition slte &'t tor al netirbyreemtral dakee
eHub. The eHub 240 accepts data fromdata originators 241 (such as client
del i very hilt 66, whidheisasppaifi¢allyatesigneds to réeeicetie alatalanad darby aotlthiderdarke)
and transfers data to data delivery sites 242. The graphical user interface

provi des Patd evicH @eniersebgb daed &haﬁQ%é?nﬁéni hehtéranbai fos arcApliig CRita! &8 of
t he database contents and file system 245. I ndividual user 10 applications

can devel Lt Cie il } e . i
The erub Togagy e RRasces L Aebuat hENG I FE ", 4 Wil Rifde. The
excepti on_of . 1 0j.St.rati-on re. web- pas Lpterfaces. T

o i mapy gHeSf BT SorRy e aPia i o RatBY: PEGEE, FardiBliond ip-
conpri ses %H]Z@SO' der .organi zation simlar to that used by Mcrosoft's W ndows
Expl orer .R dapfte welhacaristiom siteodataey ePatayils t tiansimistesh &om va twell
sub-trees refined by the requirenents of the applications. The eHub

dat abase agquisition citeabbdodha danted ddath duibb§6 aarsktharh senytmanselectroricenyb
data itemin the eHub catalog 244 is defined by a set of attributes which
vari es fofeHud)welatatd yower 88i Mhetdtduls 8ris hhé Birgylé pomt of arm§r for svetbbasdéd
specify values for various attributes. After the search is submtted, a

resul't |igital GelRRnPHRPEHRE bpliratdrs! dedkid s At RIdEINRy isitBMS2 ahll Subdinedd Nk

itemis a folder, 1t is possible to navigate the hierarchy below it from
t he rc f i L S i g
thoi 1105 ¢ B0t BEId BTP) Sorel andwen BEE LERTYFD, 35 380 301 T RHIbiSh
data ite either via the hierarchical.or the search results i a

W T caustraiets b ety il i Reifipistiay it eie b7 Biftiot HTTPL hBle s
custonmer has established file associations in his/her web_braowser. the
appr opr i ag8ub Sfopryidesiy fledelvery 53 o the cpssatiendeskton §2. bie delivery 53
automatically launched after the file is downl oaded. A preview feature
(showi ng has beest modifieddiocalibw riew eealftimedatglivenyoddle eHab \¥balsot kostace)
is included as well as a catalog view feature (either hierarchical or

sear ch) wiWebthDdtzs pletiysryddV abBDY) softuiaes applicatiothsthiah felatards deaittirhe aditdridling | n
addition to file data itens, 5 the eHub hierarchical interface al so host

l'inks1g 0 garl baabi MieSopéyat@PBkkdbi MNthes dERfdriasheas2aThe! Walb TRita BER@ry
and/ or associ ated server and/or client side code that inplenments business

l'i ne- Specgéﬁ\?ﬁgl—fia\é.g?ﬁéa{t% ﬁWQ%u‘%ﬁ@?ﬁ%Brfm%Qﬁi HRdNASwE diStle HRLLIH A&4-

(web- base ves access to ol 'owm ng “f eatures: adding a new data
| tem or 1 gl ders oyt SRR 99 praRREH X 1 K BE' Gin AL SRR b
custom applications available. The eHub 58 also allows for multi-point
communications 59 between the eHub 58 and multiple operator desktops at the
20 delivery site 52. The multi-point communications allow the engineer to send well
data from the acquisition site 51 to the eHub 58 where multiple clients can then pull
the data onto their customer desktops 52 simultaneously. Alternatively, the
engineer can send the data to the customer desktop using point to point

communications 57 but to have the data viewed by multiple clients, multiple

25 sessions and point to point communication links 57 are necessary.



10 control, and transferring the data (e.g. files) fromthe publishing
systemfromthe eHub; nodifying the attributes or access cantrol of_ an

exi sting WaOAT#$5data itemor folder: moving a data item orP YIRS om one
place in the hierarchy to another and renoving a data item folder fromthe
catalog (removing a folder will inplicif@0 renove all items under it). The
eHub wi || provReterringowam to tRigsiSeand d, drdtl dee adbds webSdata server 88 arsethe
support features: docunmentation and site guides, on-line help, technical

support gatbvéaata serverBD, areghaneanliigecreposiorypfopldiedatacacsirhoted ldeiring well
publ i shing server 246 allows for the entering of new data descriptions into

the eHub gaigthRBionP Y&l lopefReid imilariislat dcdeds o t!'nie'reéétat #nd REp&HEdiPand

system and mani pul ating existing entries in the catalog. This process is

carried o : L shi i Wk v,er

interacti fc‘:]% %ggt\%jegﬂoﬁﬁ%'hggﬁeg“%%g%ﬁ%?%%%ﬁwﬁ? émeuglﬁ?@et eﬁg\ﬁtegg%?seﬁ{e or
nodi ficatj ons, and e Publish Server 246, which is the entity responsible
for er or (A REGENMITRING EPNs, i Ens APBA B3 RS AR BT SPe AR oq
publ i shi ng process is divided into several steps. Al nessages fromthe
Data O i gPadaublished oncthengerpahfarsweh @csess by authorzed peeripr perserwsl. The
Ext ensi bl e Markup Language (XM.) format, except for the actual data

t r ansf er . filas arg@rganized datoRChicus®by 163t Vs clisriteto bnowse and dowrdpad alatd
step, which nay be used by the Data Originator 241 to get information about

the eHub getrehviged.i Operatibrtwilldalgbie tarfcqvésidibbi@namehl Sertdinipgaey swellqod
the like). This information can be used to facilitate human interaction

(Tor exanpbginyl WeflspRegiird b 3hAKS bfitkedl BRI frggﬁi ﬁigghggratibﬁ K g!vwéb be

5 used to noni'tor t ate of 1tens I1n the cata of bytes,

whet d 2 [ O t G )i T e e (R ti

tep [hat 2EGr9Y canpRanB8L i Bfcae abisio oty b AR chel SePR MR EIRL 1
The publish request .is a description of the data itens) to be published,

f or exarerE‘FefTﬂ’éﬁr?éli%e Wﬂ'g’.e'rf‘i dﬁ'ﬁﬁqo'udes i nformation about where in the

hi erarchy each itemis |ocated, the itemdata types and the set 10 of
associ ated at t SevataleHyl, 58 aowebr 39 siaka iservars ragyide estaplished, lfocated to
error-free are entered into the catalog, and the ones in error are reported
back to thpedfic aperatgrs)anst pasitionecclosrdoibe apsdator's quroginddts aluiss idata
Proposal ") which will not enter any information in the catal og. This can be
used to ptebeal'paiid® fronyubé ivedb daty sthar. by autddizbd aspdrato? jersomeelneatheat a,
publ i sh requests can also nodify 15 existing data (e.g. change the

att 1l it etnaf bBMGEHLSHIUNE #iE Bhordtb PaISHBI The! ddlBter dPifd ga?vee?}g sin%graz

etc.). This is done by identifying the itens) t e nodifie

o}

uni que I D CLA i t L4 jian (change of
attri but eépd%ggssq%%n@rr@ﬁl ng@fgﬂt@oﬂﬁ gﬁ@%e&jaetg%% .deji\lﬁéeﬂera'equest result is
a nessage that ,goptains.,a per-itempublish result (suc s ar failure, . and
e lorer o Aihana By dafes SRR RG Bokn L HERE o8 ahd et S
transfer step) the originator transfers the files) associated with_the
publ i sh r 8804838 48iBYF HRGLFEGHIY Syptery UsBigs Se¢Ee JnisyretRralecalndHdP»)-
transfer in order to respond to failure conditions, or to signal events.
St andar d ghetusssianlyrhas e ‘ge dd onedonatien tarobairFtRtaantmomndor jobejtatusitOnee
real -time data transfer the only option currently avail able is a conpany
WO 0023 76%%e BEBY WSO Wddddarked’ heolpcatdmioy tisohbarsst ey webtdaia sewdr 56, it

transfer express. Wiatever the protocol, it
becomes his or her source for current or archived data.
The eHub 58 and web 39 data servers incorporate the following features:
Operator Log-in Authentication—Users are registered in an industry-

standard Lightweight Directory Access Protocol (LDAP) database that identifies

25 their company, their organization, and the data they are aliowed to access. Once



must support authentication, since publishing operations will be access
control | g£d. rity features of the eHub 240 may be depl oyefuken/issr

di sti nct%yoggggdéf configurations: fnternet and Intranet accessible. In the
I nternet accessible 5 configuration th FHub 240 is located in an encl ave
providing the fo]l opw ng services: ac e% fromthe Internet, protected by
P Peval 1 Sutngvioptad therusaias BceeSR 1ol HaR &r svSIcasoeiaea s
HTTPS; note that these firewal|ls would not be configured to do

| P- addr eSiyepapeafilei Ussri legyinawdl het eentrellpahyising tdigikl eertificates (or secure
deni al -of -service; direct connections fromcustoner's networks via

dedi cat epgabswhrds) thainbrifgvisel idekdily.and di al -up access, protected by
firewalls in a manner simlar to the Internet connection; and access from

conpany proprigtaadard Broweeiss—Tiaé Intapfackee! e Web datcesied isivigVsahdard
Users (custoners, admnistrators, and the |ike) do not need to authenticate

Lo, PHROHE QLA BFAR SR PBFyes, O GPUR vt
aut e 63%yi88 indhBh ARk IR PG BS635L Bbagr TR bEheb

because tcgmus oner bs not satisfied with the security neasures, finds
| nt er net FARRRIYni ent) or has a strong network infrastructure with
poor Internet connectivity. In any case, the eHub will be installed in the
customer' s | ntGusgtemizationbe—\Witbins el integedey franoewvails hit is passiblgstasneustem
networ k. System and network security can be acconplished by separating the
dat a and digypbys ahdapplieptisns 6o Yef uonisulch ey specifit plicstiqrisy and alisplaygifari de
of the Intranet network. In this configuration, the systemthat is
ext efpal lWelPiogs o¥istigniccoveragegrdphertbr séigmid %ri&,raﬁﬁbﬁ? Qthdrs) Whi ch i s
| ocated in an’Intranet, benefiting fromthe 25 Intranet security features.
An i ndustry- st q r h.for | Vi i

Fjé;%@g ABR t%aﬁugs. pro2 ; ro@g@et roBL&t del}(ﬁig?g%?eg%m) 15

PCTNS00/ 15317 Iguration is e use 0 erver’s. 'Aai’r oxy
Server | i nmply .an, agent . that..relays cific. ocol traffic (typically
onl y HrTIS i PeRaisal SRne MRk SV BRE <ber publ- BB BampriRes e bRl
Server Hardening 5 By default Servers are not configured as a secure
system t IRt %%fﬁg%'@ #%%‘EP%W%Q@M%W@PQMWWHF Proqugtaisichas)BERtS | t
is no different fromother operating systens that are designed primarily to
oper at e iand films, tapemand Gl Woekflowt issautamatgd tepagh the system, ingludingsthe of
the threats present in the external network.

15 PDC. Although the inherent quality and finalization of the product remains the sole

rehis

responsibility of the acquisition engineer, the offsite product generation allows the
engineer to leave the acquisition site earlier. The PDC is designed to capitalize on
the efficient flow of transmitted data from the acquisition site via the central data
hub 16, 36, 56, but its benefits can also be leveraged even when configured stand-
20 alone through the physical delivery of data tapes.

In addition to a standardized, engineered solution for product delivery, the
PDC also offers a queuing capability. The authorized acquisition engineer or
manager can log into the central data hub at any time and monitor the status of the

submitted order. As with the central data hub, order traceability is available.



The process of identifying and closing the security gaps in the OS default
10 configuration is called "OS hardening". Wb servers, which are | ayered
net wor k apy 08NS, al so need to be especially configuredPEFHUSEUFT ty.
The eHub project has procedure to follow to strengthen the NT and I1S
security frameworks, with the goal of re82sting many comon attacks. This
procedure wil | Pedoustedliveryezérsier frgardwher gonsizts Wiz PC senvert witAxCEHRROM,
Secure access to Intranets to deliver data to the 15 eHub via the central

data hub nmgsrhdichatedilan iaivbek YHapier! a BchlMi@ aNehVOX finteVRURl-endSPCS M
aut henticated to the eHub by supplying a user nané and password) which w |l

be encrypt i S LW : p L 1
begi nni ng g sPeEdEetr DGt LaBaWirkRoTULNGES LRI fortRif it ChBiOM ang
not 20 nquA Q a&thenticate again. A session may be term nated due to | ack
of activit ?énﬁﬁano HTTP requests in 20 ninutes), or explicitly by the
user through the web interface. The user database is kept in the )

Li ght wei ght Di rePriBM Reedatiop proyidss enesatgrs with ap-Aaltargativemta anacdglivenycol
for accessing directory repositories. Al published data is

access- corwitlplareimpraweicnsbelf diferandahiphsubendiirance 25 ‘eopature, homiditeiang
who has access to the data. The basic access nobdel is the WO 001 77685 48
PCT/ USO0/ Iradgrefio! fieldsngCDsheprodides ean awiagnbdiusaet esolutidre fithb atessphitivem
what groups the user belongs to (this information is kept in LDAP 248).

Resour ces ddhaifty0r WiitlePSlihhg 8RIREHAMN, tdrcapterr S D6BRNitaAlatd, EDEAGR )

which is typically“a list of groups. Wien the user attenpts to access a

resour ce, ShG et GOBRhEaN) Ny BB QU idkiohln, “ih Tadhuhde, ABlc-wkite cns

mat chi ng ry exrs er‘is a have accessS 't o the resource.
A resg rce's vcifrs]i bi | i.tw | | b«? contrql led as well: a user will not see in
the i rter fRIGY Cpaels ggoc?l.bc JRCPR'AIRE user does not have access. Access
control is sinple yet flexi bIFe_. The eHr;;g does not requi r%t hat a Fuman
explicitly set BEESHBIIMN 18IFI%r Tefel fuBhPsYRIA FelRry TEMewrTk Pas daem s,
the 10 eHub takes advantage of the organizational hierarchy to provide

def aul t AGlesignedio ellemsiperatars | 2e32,dxdta meeingydatatbathaé hamegpin thiet office.
associated ACL. In this case, when a user attenpts to access the file

resource, AheneHidenis bhiydeigeired ne have esisadic IHQ withyeitheola mgwatk toenddtionodr
the parent folder. If the parent al so does not have an explicit ACL, the

process i saEDes!tafe rivieh Scvee dotwrBaitiitisd tHdveahedtCbompild® ihtdua GtooPboR’
root element is reached. For data privacy, traffic to/fromthe eHub 240

"r;';'n;gg%t ﬁg&@mgsggtugwe thBAeEbptiors! RAKRNG SHd FRaniblRtiBHSAMERSHBRICCHGS 130
received either real-time or post-job, facilitating the decision-making process.

This basic utility package offers graphic data viewing and annotation for PDS
as well as functionality to convert PDS to the more general graphic formats
encountered in the industry. For digital data, the package provides data information

20 viewers, DLISView and LASView, both of which work in real-time. Digital converter
functionality is also included to convert DLIS to both Log Information Standard (LIS)
and LAS. The desktop tool package also includes digital data file summary listing
functionality.

More specifically, the desktop tools utility package is comprised of the

25 following utilities:



Real -tine data delivery is handled in the eHub 240 by the real-tine data

server 2 T are two aspects to real-tinme data delivempyyridobsiasz0On the
server 2%9%?%%,%55?eal -time inplies that the content being deﬁrvere@ % S not

static (such as a web page or a Wrd dogﬁmsnt), but is generated

i ncrenent al | ased .dnformati on cont al | rovi ded to the web server.
This can be ﬁn gyer Hgﬁt' I%Vmaﬁﬂ@?ﬁﬁ?n?ﬁpr'agf& S'EE}F@YF fileg heintersgmayde
ASP, or Java Servlet) that is reading information from a

cont i nuolrf?36QRIHP4§0Es HRBSQE, HIP750&, PEQPN: Stylus 1520e ERSON StylumBabase)

and passing it on to the client over the HITP(S) stream Second, on the
WO 00/ 77 FantRITSB0DL 188l Catonc BUERB0.SP tprietargl printers anglalszs stupportédhavhen
HTTP(S) streamis nmade available as it is received to a client-side

appl i cat iq@iveRrbycWiRNTaRys{eiteh as a 1 og viewer, or numerical display). A
key feature of the above systemis that data is serialized before being 5

'?ﬁlei g Sgr t 9 Bdgiﬁn\géur{é'rnltutili-hrgé S td MRIIOGS Iﬂtpg m@géﬁiﬁeﬁ%@ gbi 341 O HEPNRY on

t al so cooperation proaucer an e consuner

of the stream For certain i f ta, such as serial, files

ceri ali s dnopaStant FrGRF. pAREY BratdnEiilth REMhAL chlE) i Commter
require sjgnificant desig&@mng. Th eHub provides two solutions. It defines
the ar chi@ephigeMetafllgdCGM) i The ability \@sanvert Migresefb WY indewstMstafile Fremat
custoner's desktop in a secure manner. The architecture consists of the

fol | owi ngWHMF3dilesito 4B is ralee finelededr alawisgman-tog geaphicsato dyephdded itora
inplenments this interface to serialize server-side data; a neans of

i denti fyiPQSdilserver-si de data provider (for exanple, database, 15 seri al
file, nunerical status, etc.) in the URL; a single inplenentation for

det eq@i Ni Ng acpgESUMRIREEF ekAMihG AN DAYS Ra fiRASRHIIS thdyhRY PBhQBceived,
contained in the URL, so applications do not have to inplenent Their own

access comid BhnfdIRFKgy BURIRIINLOLAST ST e LSRRI HOTLRG e

provi de centralize cess for sec

St eam T b BRE ViefeLaf ASEY SBa AR RS e GHIRE AP T ace. {0 handi e
the serialized_styream and take appropriate client-side action (for exanple,
wite to a fi |@?ah&mSt\ée\é('%%'ﬁieéa&ord%ﬁma% Sshiumberger’s InterACT 3.0) allow
for the real-time viewing of selected data types (PDS, DLIS, ASCII and the like) and
15 immediate two-way communication with the wellsite (via keyboard, verbal or visual).
Figs. 5 through 9 show alternate configurations for implementing the data
delivery system. The data delivery system 60 of Fig. 5 shows a central data hub 66
and acquisition site 61 within a private communications network 69, such as an
Intranet. In this embodiment, the data management center 64, data services center
20 63 and product delivery center 65 are also contained within the private
communications network 69. Data delivery to an operator at a delivery site 62
occurs via a web data sever 68 located in a secure enclave.
Fig. 6 shows a data architecture diagram of an aiternate embodiment of the

data delivery system. The data delivery system 70 of Fig. 6 shows the acquisition

25 site 71 and the operator’s delivery site 72 within the same Intranet network 79. The



WD 00/ 77685 50 PCT/ US00/ 15317 Based on this infrastructure, the eHub ,
provi des S i npl enentations that will allow deliveri gy file
ol O g T

in real-t the eHub to the custoner's desktop, followng t
read-while-wite (RAWN protocol, and Iati?fhi ng a client-side application

t hat can neke use qf t real -ti file uch as PDSView). 5 Speciflic

Appl i cat i Bﬁnktfﬂsi?tﬁg‘q%gfu swgéﬁgg? tSPH’(?rv@oa'a%?]&e Hé‘?q‘{ér‘{?}'YWr teg 7a@re
Application code will be able to register_for event notification and

pr ocessi nipcatgfi Within e saMenseHHRRNGRV e dde Thelatagpagagemast ceatey 714/8pdD) )
the event of interest is when a WTS data itemis added to the catal og and

t he acti otha data spniges eentes A8 a6 lensded avitHinran rdransd Aatia. Fighies data are
processing occurs in the WTS 10 server 250. The notification includes

r ef er encegrah8miithsd BhYisé eahtreRtiata heh A7 tHae repiciesiinabeoe anclale® 7#7en the
met a-data. The event notification nodel allows any application to Iisten

for siani blER 1REWENYE THilaamasie RRAUGS Sltie ofbR6UPs WRLLRALILT2

f ramewor k include an Iinterface for obtaining the end user i

. _ . . Lo
(e e Bl o Tl e TactBbL 6 ORI SBBLurbnl 5% 225, .o
e Knows. BLTorAdRE e ¥R eyt T80 NEEHENED) 480 RRSEROIAtES (3er RIBGCE
access to a file, and the eHub inplenents the | ookup algorithm A nore
gener al agphBeetirn Borvthgl opeiatat sdpprnNehr? éo the centsalidata thubolih oabyes Yial

control |l ed resources, and have them nmanaged by the eHub access control
syst em ( f GrivaiaNetworkdMPRN)hannel s i nside WebDD). Applications are visible
as links in the eHub hierarchical view of the catal og, perhaps even

becompg act ualFigar she@sentatLarchiteerfe ldiddrannefan taiehdte &fibbdifent of the
information (e.g. via URI _ paraneters) so that when the application is

| aunched, 4 ; it [#TONT i it h it ;
st o yitea 88litay Sister; TRECHRAIQRIKDRN el B AT 0T HoEls el dodiition

passed, -oSTo L Gl AR BPRE e RER R SpRer AR T Blowsne
such, it 185 sspaten o & sAbvery 5B S feSea BaleBla iiplobthe ek Bt sver
"eHub" 5 application is added to the central data hub that allows the
pl aci ng of88 threugh ¢he peeradar's intranet 89. In this configuration there is no access from
15 the data acquisition site 81 to the central data hub 86, product delivery center 85,
data management center 84, data services center 83 which are located within their
own private network 87. In this case, data are delivered directly from the acquisition
site 81 to a data web server 88 located inside the operator's Intranet 89. The
advantage of this scenario is that the operator's data does not leave its own
20 Intranet 89. The disadvantage, however, is that delivery to partners networks or to
third parties for processing or data archiving is not immediately available.
Fig. 8 shows a secure enclave connectivity center 100. The connectivity
center 100 hosts a web data server 101 through which operators 102 at delivery

sites can access oilfield data. Operators 102 can securely access a variety of

25 services through a single centrally managed connection. Access can be granted to



the data acquisition systemor at the central data hub) into an eHub

publ i shi %J&%&st. The request will include additional i an‘i‘Hﬁhb/%tﬂ such

as net a- a required in the publishing interface. The validation step of
the central data hub/eHub application wyll be a "Publish Proposal" request
to verif¥ t he rreé a-data deacri\ﬁtj n 10 Ys correct (for exanple, well nane,
cust omer tN&Wel daja; $81vehdfld Whichem@Y PReiN TWB| FRRRFted tanarr inbianet ¢k03
publication. The active request will be issued in the central data hubl eHub

appl i cat tiyeughra firawallHi4hThe webata gsevendOdds aonnecipdse dre caatal datadfuly he
publish request will be used to determ ne the central data hub task state,
whi ch wi lals stidvenvinudiégs.i haedv@n(Tihene srera nambss af ymetbads thatoah dre wséd for
follow 15 the publish request using a protocol such as a conpany

propri et @oyingefihyvdiomn 2P bpERitd L nBuebrkas02 t8 Ak or@eRfidies cenit? RIBOThese
contains two types of admnistration interfaces: those that are enbedded in

the uger iNdIGUS, Eggdar%h%ﬁ lirhiedd %e@@ﬂ% eanﬁé)&mtmsaw Sr Fﬁ@ﬁgdﬁ%‘gseanqde g

i nterfaces I ncl or exanple, A nagenent , rch cou e pr

as 20 addjtjonal,,_ adminjstr [ -qQnl j .in the standard hierarchjcal
cat al og \deg}ﬁaqgﬂea%qag @b{)?é@@ garﬁl\ﬁi §{3§a?’&ﬁ ?@%‘? P ye(rjlﬁacfé@tf%}al gﬂea?'i ng,
nodi fyi ng and deleting user entries. It allows for the managenent of user
groups arftth s 86 Qﬂ’i?ﬁg‘rﬁ‘?@ﬁpﬁjt? the sonneskivityeeentah agg digpiedcinsal g firewallfe st
is started wwth the potential new user submitting a formto the eHub that
cont ai ns 18 thatarermoniteneidoier meyutenithated dradtic,ecarntiigursd e @dlowm theThperadouest
contains a reference to an agent trusted by the eHub WO 001 77685

PCT/ USO0/&kfsB3 tfeib 2partimersi &1 raaicess ddwigmdfeld hdsisniantir s¢vicaseCEhe egsd hd the
request (e.g. via e-nmail) and verifies the information with the trusted

agenyQ r egnpielfvity centdre@dedal(dvd -andaeYBisRML 8N NidVatedNWitltiheah eSpdrafor's
account. Users neanage their own passwords. Password checking is supported

(m i mim h&aAGH 188nRBLOIARC R Baf RUBTHE Rcilitind FHTRY AnbeatitbAP dafa
g quali ata

content mana eﬁent are access controﬁ,] y nmal ntenance an

of f | oadi n(ﬂ%ivA mnistrators will be provided with a user interface for

view ng a &bt ng access control on any eHub resource. The interface wll
allow the adm pji strator to sel ?ct anéHr esource (well, bit run, file,

appl i cation, an@ ©nig adiagram of e ceshaldakohtil arsitenime: apd intedaces Andte,
whi ch groups and users have access 10 to it, and what type of access they
have. |t Hlustrates dbe svokflaweerder proeessing véthdothatarchideeiurs.i The centrahdata
resource, or whether it is inherited froma folder. Adm nistrators are able
to add r emaly el 1 tiapscdreoseperexhbi cuppadcapsplidatioh, exeoutioa Guchceaessubritt
{so that access is derived fromthe folder), or create an access list if a
dispatch, data and archive mangers, and status servers) and application servers
that do the necessary work (such as file transfers, faxes and the like).
The central data hub system 110 is divided into two major areas, front end
and back end. The front end handles all user interaction (order preparation,
20 submission and monitoring, resource management, and administrative interfaces),
and is comprised of the web server 111 and the Interface executable component
112. The back end includes all the remaining components and is responsible for
executing data delivery operations. The architecture is designed to support the

creation, submission, monitoring and archival processing of oilfield data over a



resource does not have one and nmanage access through a password change 15
utility. Resource editors allow users to create, edit and ggéﬁsﬁ“/{ spurces
such as NRPYHWESS well and fax machine. It allows the eHub s rators
to create, edit and del ete resources such as the dropbox, eHub, data center
and transfer resources. The change cont¥®t utili ty allows for the

modi i cavhdatyos! commsligation msianst dlieding a plobaésommunioations oetworkisuab. A
user editor allows 20 adm nistrators to create, edit and del ete user
records. 24 thedarametitknbivnyasatHeowerid dvitie msstr @ivew}). t o ar chi ve ol d order
records and renove file data fromthe systemw thout the | oss of an audit

trail. A changmegnd usat,vida dthndardyvéb bryWsad THtarts ?ﬁtﬁrtﬁefc@nt?rﬁ?&@m ze
whi ch applications are availabie in the user interface for a given central

eHub. Th%@g}@@gga@é Hotdd B?V\ﬁé R W%tbg%évégnf%?ﬁé Hh'?ﬁl[e r?@ origin

25 of the rveri es, rmthe centr a renote fax unit
of th eHu

oo 8 e S S Ph 181 ﬁﬁ%@@ RS Tl AL A, B8

mai ntenance activities inc| ugf revis ttr t%,tes of pub]ished dat a,

movi ng cERORART) iataRerateawi ﬁr%ﬁfﬁ n@e'HSF\PBﬂ'Eat'nﬂoﬁﬁrYﬁ?fsPF Hior s

are 5 provided with a user interface to accorrpl i sh these tasks. This user
i nt er f acdikai These wealr pages en He webtserver1 pumakehiseyobippl Intexfacerexacutatilace
catalog nodifications. Data offloading is the renoval of catalog entries

and freeing@ whictfinaasorslisbenh 4 databasess(th beDraete). )13 tddiBtoimiIneakisdtsoar e
allocated tools for perform ng manual renoval, and for configuring

aut onat erré§€ﬁt"t%' thefusentdnefo Q%%ﬂwé)ébrﬂmddd@@p%%lf(é&@ thlusdrZ For bRgnpld, ™
accessed, etc.). Using the foregoing, the invention rmay be inplenented

usi ngqst r
e o AR VAB 5408 45l e YT
t her eof such r.esul havi ter adabl e ram
code neaddradl Ya ViR sk %%e%r 9%@%%&%%%? Heliyaly sPiRDs SreemiEn s
readabl e or usabl e nedia, gv maki ng, a conputer pr ogr am product, i. e.
an arti cnbedfsetmgea\%frew iR mqimgst%q indhe assh Whep the Hper yilds a
readabl e nedia may be, for instance a fixed (hard) drive, disk, diskette,
optical ddatr, demgne@nd@r,ttapeiessamlmnﬂm ofidemmeioyed incthexdatabase a8 wallrrermr y
(ROM), or any transmtting/receiving nmediumsuch as the Internet or 20
ot her conm@iAteddrma po@ritwos kser isl satisfied dthathtiisfoemationmepufaieddiiretheont ai ni ng
t he conputer progranm ng code nay be nade and/or used by executing the code
15  delivery order, and decides to submit it for processing. This is the critical moment

when an order transitions from the front end to the back end; it goes from being a

static description in the database to a dynamic executing entity in the workflow back

end.

The gateway to the back end is the Submit server 114, When the user
20 selects the Submit button on the web page hosted on the web server 110, the

interface executable 112 issues a Remote Procedure Call (RPC) to the Submit

server 114 indicating that the order is to be executed. The Submit server 114 |oads

the description of the order from the database 113, breaks up the order into the

constituent tasks, verifies that each task is properly defined (e.g. check task

25 parameters for validity, etc.), and if all is proper, places each task in the Dispatch



directly fromone nmedium by copying the code fromone nediumto another
medi um _or B{é transmtting the code over a network. An ap %/12915

maki ng, VOGS sel I ng the invention nmay be one or nore processi ng
systens including, but not limted to, central processing unit (CPU),

WO 0017768S PCT/ USOO 15317 54 menory, ﬁ_or age devi ces, comuni cation |inks,
communi cAeush1ady] ke gjspaiely gueus 181 Rrantaias qusuesigr aiders trbe execytast

i ndi vi dual parts of one or nore processing systens, including software)

fi r mar e(dispatched)e abortadyandoobged: i on or subset thereof, which enbody the
invention as set forth in the clains. 5 User input nay be received fromthe

keyboard, nDUu¥Re DN§PatcH@eteer 1 1BISENFEHSARB. DiSpafRYqUEURET 31TERHIS sBiveMi1Bh a
human can i nput data to a conmputer, including through other prograns such

as appl i @%V&irﬁﬁrupgw -eaqﬂntt heagtkboe ta§ﬁ%m tﬁé;ggg{awqbéﬁe 95?%@‘@“ | bed

i n detai eren 0 certain preferred e Irment’'s, 1t sho be

apparent _t hat ificati J0 tatiops.tq. those e i ment s..my
coouP t orgpaghEReguR, gt i pBORRB SRRicion e hTE Ry SR anc
scope of the Aorrg,sent inventiaon as set forth in the foll ow ng clains. WO
00/ 77685PYWRRARAIICRTIGN REEVET S\ 1054 IBSNERACYSST PXeCYtionWhgR RIS i very system
for delivering oilfield data fromat |east one data 2 acquisition site (11
) to a rdeperdendies arg satisfied; Epy exampin istasy:may he seturin ex¢cutatadtenub
conputer (36) that processes a workflow order (230) 4 that controls

del i ver yanbther tdsletempietes, forafier espacifiechpériom ef timeshacalapsed iiorsi te (11 )
to 5 arenote delivery site (12); 6 b. a data acquisition site conputer (31

) that tHansBidredéperidetlcibsialiibbdenan thé distlssiORTBH T HeAiaS s@%ranln to the
central data hub conputer (36) in near real-tinme 8 in response to the

wor kfd ow or de;rpge?%%ééné‘ﬁgpgcé}%nz%@e% 8 HadhEHpiichfbn rsgﬁﬁ'g?ﬁqt%hgﬂggc?f rom

the central d ove cond conmuni cat'i'ons networ a
server ( 0 icating with multip 1.1 te delivery site,co ters
(32 or $EivePS TR ZRbAI Bl Rk o Rl SIS Rt Tiea o o PRI, 1 e
o gor Tl AU Bl B el el Sl o et Sl
generating 2 nodule (114) in the central data hub conputer (36) that allows
a user td1§elids raagdy3obrlaxgcuied Howaver, (tistillnasds taovait fas\anoavdilable230) to
the central data hub conputer 4 (36) for processing. 1 3. The system of

claim 2 Eexetition agemtr(tlread) im therdgplioation derves tidbus bagiroprdoessing. Thdul e
(117) in the central data hub conputer (36) that nonitors the 3 status of a

subm$t egurddsb ofhidariragsheat ist8 FiRit thk 18ad Bheth%@fkféﬁm.OApﬁﬁcﬁtiahJsefwr%her

conprising a data services center 2 conputer (3 or post-acquisition

oy CATBIRARERL o B ISR SRR cn UK o e 870 11
at a time, and when task execution completes, the agent goes to the application
gueue to retrieve the next available task and begin working on it. Thus the central
data hub 110 limits the number of simultaneously executing tasks for each
20 application. A description of each application server 116 follows.
The converter application server 119 provides digital data conversion,
including mapping between various file formats (DLIS, LIS, LAS, TIFF, and the like)
and data filtering (reducing the number of data channels in a file to customer’s

specifications). The dropbox application server 120 manages the publication of files

25 to the dropbox web server, which is accessed by customers to retrieve data over



WO 00/ 77685 PCT/ US00/ 15317 56 1 5. The systemof claim4 further conprising
post-acquisition oilfield data 2 processi ng software appli i i.Lhin
the data Y¥RPV/ES center conputer (33)) the 3 software appﬁ?gmﬁgltgei ng
sel ected fromthe group consisting of bgﬁehol e seismc 4 applications,

bor ehol e i magi ng applications,  petroph cs applications, well test 5

appl i cat itb‘héf)teﬁ?‘%id%g?if% apRiFRIQsY ﬁwebﬁlgé@@ﬂﬁ@ gigphicsaastardile ggnerated
interpretation 6 functionality applications. The systemof claim1 further
conpri si fipram BDS fileltd adspecifiedifaxnmaghingaiTapdsld® applicatiorcegmvani 2aiseodsw t h
the central data hub (36). 1 6. The systemof claim1l wherein the data
server ( XBe tcanmxtemal aefier asihghharsTR prétocohdble ridiifPapphdaticresereer (28)is f or
transmtting oilfield data to at |east one 3 renote delivery site conputer

(32). 1 lyseb¥® Sofit &/mal rrfésahgté,(q'olagEpi)ianémtaéﬁheeragmeé POSastenzs i ses a

gl obal 2 conmuni cati ons networ data server (39) capable of

transg tting Q:lLfi i I : te

ce iTX?r y %r{t?'gﬁﬁéﬁgﬁ o ﬁ%ﬂ{ég@i‘é@gkrﬂ?%ﬁ?gid. Yher Bihile (40). 1
: e systemo ai,m erej.n e vier .C ises,a rea

i e dat JOUBAICY BRI DS faRdRr g tff EaGAnd 2 uESrEhe PR el T ver y

site conput e,rst_3 (52) i n2 near real-tine via a third communi cat i ons_net work

(54). 1 QQPPN%‘ igh) SLE(RTOF SaWQﬁ%@é'HF FREL@SMQT?V%@@PEHGH '?’I%’_UFI P§{'V%cp%'3€bnd 2

comuni cations networks are selected fromthe group consisting of a

sat el | i t e(PDGpheniapst applicationserver d 26e8ansisom tapsopriogiviction reauesttowdr k, a

m crowave 4 transm ssion network, a radi o conmunication network, a wreless

t el ephonesgedtitearBProdudtielivest GenterdRDG). Thebehl-doeraristert agpization senler 1
10. The systemof claim9 wherein the third conmmuni cations network is 2

sel ecfeed {2PRERAE op FESHIVELTIREFIIM @ @bl-m@bé&{s@cﬁméﬁlgﬁme@ metwork, a
t el ephone 3 conmuni cati on network, a m crowave transm ssion network, a

X comm / fwork,
PR e R T U i N

11. The system qf any. pr in | al m [e\n first.co niLcations 2
et wor k oV PLe e WeBnT RN ShTRUREE A Setidne tiaBier HPRIBata, s883 LT o
of any preceding claimwherein the second 2 comruni cati ons nhetwork
conpri ses 187 izaresenii Vsl acatisHian syiey apdih spBIStats Cfei'y?p'. 1 13. The
systemof claim9 wherein the third communi cations network 2 conprises a
real - t i nedestinalisnszaucbras for gxgmple freoeldobl Tha 2agl-time fransfer@pplisation of any
precedi ng clai mwherein the third conmunications 2 network conprises a

r eal -15 meseviea 127 aupbertschp abaltirhy dasa trgnsfekppdafbefkomTtheresioeisitorPsitea and|
(HTTP). 1 15. The system of any preceding claimfurther conprising a

har dcopy thelelidnt @elivegivs. Therealtirie seenaraéesuppdies darbeind folwaraedf i el d
data as controlled by 3 the workfl ow order (230) fromthe central data hub

(56), in eopWY eégft'ramuw feihd B@sﬁneétﬁi?wtWﬁéqéjﬁhada(tﬁ%b?@%foéw&r@ed?%~°ts¥St m

e
of any preceding clal mwherein t central data conprises: 3 a.
a user in . ecej r r r 4
ordor (2309150 SgRRF e dofRberel i AR od sURT RoaE B b8 e B s
description of t wor kfl ow fi order (230 .breaks, t.he rkfl ow order
(230) Pt @vaiessedGe ToREImaSeresiar Mavs sbeBlshing adeat-ime tRdanstal chain
dependencies (173) and transfers the task to a dispatch 8 nodul e $_115') for
routi @9 t frem aplacqgisitionsystemde iral-dip)s ireasfeoanabled data defyeryiiastipriont es
t he routed task; WO 00/ 77685 PCT/ US00/ 15317 58 10 d. a status nodul e
(117) t hafTheaierifpapplitdtiont sesked 2R gdraratasa andfication listing from a DLIS file.
The listing is a human-readable document detailing the contents of the log file.
Application servers 116 interact with the Data Manager server 129 to locate

files in the central data hub system 100 and to enter information about new files

25 added to central data hub 100. The Data Manager provides access to the file



11 nonitors task status; 12 e. a data manager nodule (129) that enters
oiIfiel dJQ i3 a database 13 (54) accessible by the centpafydadmsafprd
(56); an i@%}g{;é&an archi ve manager nodul e (130) that handl es /tuge export of
15 information for archival. 1 17. The stemof claim 17 further

conpri si real-finme data transfer 2 ule (127) for transmttin eal
Cohe dat JeebasEaiaola prai G I retIE s flesisrumiie ded it contral
acquisition site (51 ) to a data delivery site (52). 1 18. The system of
cl ai m 17dateehdd A OPpthe eal-tima Bansfer application seruer 4¢esotifieg iy Datah a web
browser (111) for receiving the workflow order (230). 1 19. The system of
cl ai m 17Mseragei 1 28rendhimgiuidsstthe wombeld|ie whictt theofils waieuploadedcThd Datam t he
group consisting of publishing the oilfield data to a web server as 3
speci f i edradehe 200stlsidsonfarfritgion(abiUt thé eedi #lg i fite ahtdbagkd 1BRVEhEs an
specified in the 4 workflow order (230) to an external server using an FTP
pr ot acol i i il ter ;

i egb%ﬁ@étwrﬁ@éﬁﬁf‘%@%u?ﬁ as FBS$ g%rﬁé?c?’)octaﬁ ﬁéﬁeg(%grg G3 PASMEF fildy,

speci t he wor kfl ow order (230), 6 and sen copy request

(120, AR (R i e D R RO ED B or e 7

comuni cation, with t ntral data hub 6) for, sending 3. .o0ilfield data in
Coal T e Poiater oe IR ahAeihs B shDBlormatign ahad e filds ialddiaaleer y
4 sites (52). 1 21. The systemof claim 21 wherein the application nodule
(127) 2 londadhe filecgystemniaranght the RatsaManagani2er The Rata dManager 1€9nds
data to and receives 3 data fromthe real -ti me nodul e. WO 001 77685
PCTNS00/ 16@tReb@ith tB& Arshiveripanager 130 sapagedilerdateodpibaded ¢athe eahtrai ne
data delivery of 2 oilfield data fromat |east one data acquisition site

(11 )0t o datd AUBHHOIE dertirited dtthebéhtrad daRMib Siafile con@ersibiPappRdalidne.
wor kf |l ow order (230) at a central data hub (56) conputer 5 that controls

delivery of Oifd S}a‘iué’@&ﬁ/efrpg?}i%g%ﬁc%néé!ﬂ@%r H\'&‘ﬁ)tgf?ﬁrﬁgg?a%ﬁ’éftéfufsi site (51)

to 6 the renote delivery si transmitti el ata over a
first comuni catijo t fro L I Siti ' 0 t (51)
o the canbpafing,Ba% HpelBRiriptrEYSugterR hdre dih OB d St BBk E

t he wor kf | ow oy de 230);. 10 c. sendin ilfield datg fromthe central data
hub (56) w@l-ae@%ﬁ#%fv%%teé%ﬂ POBEEPEs TueaM e Wrrdiov &t ihensysiemadhie  and
12 d. receiving data fromthe central data hub (56) at the data server
(58), 13 stale igaisibledn ¥lae uperintgjfacecand jsaused headly foomanitodiagiang wi t h
multiple renote delivery 14 site conputers (52) for the sinultaneous

di spi8y ddninéstatioht Asceathtapplinatieasenesll 16 hendlés attash)lit sqrids alalessageg site
conputers (52) in response to the workflow order (230). 1 23. The nethod of

cl ai m 23,toftHé ISi@tusafuse ﬁdtﬁﬂn?|th@\8t@l@|s%eﬂw1ﬂ)tr@@‘laQéQR fag eéntdréd &nd submi t
(114) the workflow order (230) to the central data hub conputer 3 (56) for

br ocess! igauiskiafsyOrid SRy 8LdRioraancicaluee LS (i Ind Bialle i ol 4

dat a hub ‘conput er e method of claim urther conprising
noni torin ta 1 f r.der )USH
wor ki | ow S5 Re8 et oBlarss, THEMIANEE ot sk Sy ftBlooddi T8 SBELE 1o
conmput er (56). 25. The nethod of claim,23 further conprising transmtting
o Lol SeIve 117 Slouiptatiaing fask SrSoRE aiieh Kisafin BERTOD SR Rei 1 i o
renote delivery site conputers 3 (52) via a global comunications network
(54) 20 \messagess®nd progress reports. This information also arrives from various servers

through the Status queue. In addition to keeping up the task status, the Status

server 117 supports task dependencies. When a task is received by the Dispatch

server 115 and it has an unsatisfied dependency, the Dispatch server 115 discards

the task message and sends a message to the Status queue indicating that a task

25 is waiting for a dependency to be satisfied. The Status server 117 keeps track of all



PCTNSO0/ 15317 60 1 26. The nethod of claim 23 wherein the data server (58)
is a global 2 conmmunications network ("web") data server. t hod
of cl ai m%¥9 W t¥her conprising transmtting oilfield data Epr&%u%o-el;grgaﬁe
real-tinme froma real-tinme data server %8) to the nultiple delivery site 3

conmputers (52) via a third communicatio network (54). 1 28. The_ nethod of
cl ai m 28 tagks Hhat arpavaiting for depensengias, apc il pl @é@l‘dﬂ@ theigpatshar e

selected fromthe group consisting of a satellite 3 conmunication network,
a t el ephoqueusv@iiwhen therdepandanicy conditionsviiame kiean enedri ssi on network, a
radi o communi cation network and a wirel ess tel ephone 5 comuni cati on
network. 1 29.|nThdditien he thsk dispaiching3 thé Sispatciysepas slitdoalsbeuppoks lleyv or der
(230) at 2 the central data hub (56) conprises: 3 a. receiving a user

gener at edmaRELGEOVTHY é@rﬁtrélcaatawubl fiGIkespadatailbl %§§6f aRhc n4h8éhstehd 1

); 5 b. loading a description of the workflow order (172) and breaking the

wor kf low 4 %tﬂa%@mtt@xﬁge% o8hGaBAF TN IR ARs!iE SonfialiaAlEPihe and task

7 depéndencli €s ransy erring t |sp for

routing 8.t he task YA executing th ed t 1

i nt i ni RiFPRH SSaRT ddbemhe Focta e tlan S bR ictkh Bt Y ikety o
entering oilfield data in a database (54) accessible by the central data
hub 12 ( 58 systemn eemponaaiedici YTy e BigRaieh servenfldpiiena messageanpeds to
(130). 1 30. The nmethod of claim 30 wherein the user generated workfl ow
order 2 (ké@laded inex giveadopyilen Tireebispataly server rbdueads fron) thenlteg flaeuag with
a web browser 3 (111). WO 001 77685 PCT/ US00/ 15317 61 1 31. The method of

cl ai m 30 whdreutestreeeidphimesddges tothelapptddrgteffilction 2 is selected from
the group consisting of publishing the oilfield data to a web server 3 {39)

as spfgified "‘l'hbhﬁrcWeklf/lbﬁ&’géfQ@rﬁlef Zéﬁhanﬁmqhewdaﬁu@ bf filek do dadrvers

specified in 4 the vvorkflow or der to an external server (38) using an

FTP t d

(50 as spiRerTadte Mo Mﬁ%é?f*ﬁbéts ERRR e G RY b bod  O1
125) t d de 7 di il field dat
Foal L1 e LA HOte og @Ed%r%ﬁ b5 e m%tgﬁ%%a Fovgach A5y BRemulc pl o
renote delivery sites 32. The method of claim30 further conprising
sendi ng ofYAS é%@l"edlétaé‘ agﬁméraﬁh@/\f@uve Manage1 ssjver ot ALPadRACaBLFaN i on
site (51 ) to the multiple renote delivery sites 3 (52) as specified in the

wor kf | ow dheleentraipta hubadatapase hddor new fiemisusear \t%ci desendsr § massag f or
delivering oilfield data 2 fromat |east one data acquisition site (11 ) to

mul ti pbe delthe arghive systefnl 230 desqibing tiee d8tasand themi tvamsfees therfikés.ow or der
(171 ) for oilfield data at a central data hub 4 conputer (56); 5 b.

géemrllt Is Ing the rgeiy Rt MBI bf @8hRar@itadubt i@ fRINIHtaHa sk, aTHaldte AiteuisttiorD
v gsystem interfaces 151 between the central data hub include a web browser 152
that interfaces with the web server and is used to navigate the web pages and a
real-time transfer server 153 interface that interfaces with the real-time transfer
20 application server and is used to upload/download files in near real-time. There are

data delivery system interfaces to the central data hub 154. An FTP server interface
155 interfaces with the FTP application server and is used to deliver files using an
FTP protocol. A Simple Mail Transfer Protocol (SMTP) server 156 interfaces with

the Notify application server and is used to deliver messages and file attachments

25 as e-mail. The fax machine interface 157 interfaces with the fax application server
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dependencies are satisfied dispatchi ng4the task for execution (174);, 7 3
iii. excandingsedhto dekiver@raghicsahiae Prodyct Delivary Genger (RCrinderiacg 268) . 1
34. The nethod of claim 34 wherein subnmtting the task conpri ses: WO

00/ 77685inRSTacdsSOnitl B3 pri6R t@paanddelBiapipligatiomeseeroandrisiased 28pyodieguest at
a submt server (114) within the 3 central data hub (56); 4 b. validating

t he wor kjh@delvaretiardimadia %ﬁ;ﬁbs‘é print$) | CDIsNto Ehstovur! Thewariesrven189di spat ch
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an appropriate application server.(ll_gé for execution. 1 37. The nethod of
cl ai m 37huhelnethe sulbenib genies Rroerssig §é9, if thesyvorkflow eelesds sdubmyiasione gr oup
consisting of a digital data conversion and filter application 3 (119)) a
web dr opbeguestn7drreappkeddedm oing kROfaco exseutdbleg tiatvarkfovaovddr server (39),
4 a fax application server (121 ) for sending the oilfield data to a fax

machi ne, tiahkmissibn aNvdiRlatéd e3raagrity=T72. Fies Worrkf(oWw 3kddras beekeh indo ftkl es to a
server external (38) to the 6 central data hub (36) using FTP protocol, PDS
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transfer application server (127) that sends data to apnd receives data from
3 a real OFE% tgéw@rplégé on tg&@'%f@t%ﬁﬁﬁuﬁd?ﬁugdb?‘ME@O\BQF eri§ a A% net hod
as in any of clainms 37 through 39 further conprising a 2 second real -tine
transf er aop rueqaesbws;éheeworgﬂc@t?,)ta%abm refaest de yakidated dor iptagridynt 36 (arsi)

for sending oilfield data in real-tine to the central data hub (56). 1 40.

The met hpdacexd om tlngbort quleak s 73 Bubmibpigite38inueridset7&onprising a 2 third
real -tinme transfer application server in the renote delivery site conputer

E gég jsor 3 reqmpving QilbivchhA dlah& dispaterpservbPBrddeeBinghth #RNdisphtcHalevehub
180, messages in the dispatch, abort and log queues are processed 181. If the
message is a dispatch 182, the message is routed to the appropriate application
queues for execution 184. If the message is a log message 185, the message is
written to the appropriate log file 186. If the message is an abort task message 187,

20 the task file is deleted 188. Processing ends step 189.
Fig. 13 is flowchart of the status server processing. In the status server 200,
the status queue is processed which includes processing task state transitions, task
messages and task statistics 201. The status server maintains task and workflow

order state statistics 202. It identifies tasks waiting for events such as task and

25 order state transitions and timer events 203. It places the task messages in
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to navigate the hierarchy below it from the search results. Non-folders will be
displayed as regular items with their attributes and will be downloaded when
selected. Selecting a file data item, either via the hierarchical or the search results

interface, will cause the file to be downloaded using the HTTPS transport. If the

25 customer has established file associations in his/her web browser, the appropriate
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implements business line-specific navigation and/or behavior. The eHub has a user
interface (web-based) that gives access to the following features: adding a new
data item or folder to the eHub catalog, specifying attributes and optionally access
10  control, and transferring the data (e.g. files) from the publishing system from the
eHub; modifying the attributes or access control of an existing catalog data item or
folder; moving a data item or folder from one place in the hierarchy to another and
removing a data item/folder from the catalog (removing a folder will implicitly
remove all items under it). The eHub will provide through its user interface access
15  to several user support features: documentation and site guides, on-line help,
technical support gateways (e-mail, phone, etc.) and problem reporting.

The publishing server 246 allows for the entering of new data descriptions
into the eHub catalog, physically moving the data (e.qg. files) to the eHub system,
and manipulating existing entries in the catalog. This process is carried out through

20 the publishing interface, which governs the interaction between the Data Originator
241, which supplies new content or modifications, and the Publish Server 246,
which is the entity responsible for entering the information in the catalog and/or
manipulating it. The publishing process is divided into several steps. All messages

from the Data Originator 241 to the Publishing server 246 are normally in

25 Extensible Markup Language (XML) format, except for the actual data transfer. A
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interaction (for example, to display a hierarchy to be published into). It can also be
used to monitor the state of items in the catalog (number of bytes, whether data
transfer had errors, etc.). The query result is an optional step that carries the results
of the query back to the Data Originator 241. The publish request is a description of
the data item(s) to be published, for example, the meta-data. It includes information
about where in the hierarchy each item is located, the item data types and the set
of associated attributes. In a non-transactional request, items that are error-free are
entered into the catalog, and the ones in error are reported back to the Data
Originator 241. Yet another mode is provided, “Publish Proposal”, which will not
enter any information in the catalog. This can be used to pre-validate a publish
operation. In addition to entering new data, publish requests can also modify
existing data (e.g. change the attributes of an existing request, creating a folder,
deleting an item, etc.). This is done by identifying the item(s) to be modified (e.g. by
unique ID), and a description of the requested modification (change of attributes,
access control, parent container, etc.). The request result is a message that
contains a per-item publish result (success or failure, and if failure, a human-
readable description of the reason). in the data transfer step, the originator
transfers the file(s) associated with the publish request. The transfer monitor follows
the progress of the data transfer in order to respond to failure conditions, or to
signal events. Standard protocols may be used (such as HTTP, FTP and the like),

but for real-time data transfer the only option currently available is a company

10
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s R A R 1 1
1 E0% cgr?ﬂgura on %&el%b ﬂo%gwéa(téd nP an enclave providing the following
services: access from the Internet, protected by firewalls that restrict traffic to
known ports/protocols (for example HTTPS; note that these firewalls would not be
configured to do IP-address-based filtering) and detect common attacks such as
denial-of-service; direct connections from customer’s networks via dedicated high-
10 bandwidth links, and dial-up access, protected by firewalls in a manner similar to
the Internet connection; and access from company proprietary Intranets, also
protected via screening firewalls. Users (customers, administrators, and the like)
do not need to authenticate to the enclave, only to the eHub (for example, an
anonymous web Internet connection should be allowed to reach the eHub, which
15  will perform authentication at that point). The Intranet accessible configuration is
available for customers who do not find the Internet option acceptable because the
customer is not satisfied with the security measures, finds Internet access
inconvenient, or has a strong network infrastructure with poor interet connectivity.
In any case, the eHub will be installed in the customer’s Intranet, to be accessed
20 only from within the customer’s network.

System and network security can be accomplished by separating the data
and application repository from the system that is physically outside of the Intranet
network. In this configuration, the system that is externally accessible is only a
“front” for the “real” eHub, which is located in an Intranet, benefiting from the

25 Intranet security features. An industry-standard approach for achieving this
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operating systems that are designed primarily to operate in the Intranet, and are not

setup by default to deal with many of the threats present in the external network.
The process of identifying and closing the security gaps in the OS default

10 configuration is called “OS hardening”. Web servers, which are layered network
applications, also need to be especially configured for security. The eHub project
has procedure to follow to strengthen the NT and IIS security frameworks, with the
goal of resisting many common attacks. This procedure will be based on existing
literature, which is quite extensive. Secure access to Intranets to deliver data to the

15 eHub via the central data hub may include deploying Virtual Private Networks
(VPNs).

Users are authenticated to the eHub by supplying a user name and
password, which will be encrypted in HTTPS. Users will need to authenticate once
at the beginning of a session. As long as a session remains active the user will not

20 need to authenticate again. A session may be terminated due to lack of activity
(e.g. no HTTP requests in 20 minutes), or explicitly by the user through the web
interface. The user database is kept in the Lightweight Directory Access Protocol
(LDAP) 248 that is a network protocol for accessing directory repositories.

All published data is access-controlled. Administrators and publishers

25 cooperate to specify who has access to the data. The basic access model is the
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Access control is simple yet flexible. The eHub does not require that a
human explicitly set access control for every published item. To facilitate this, the
10 eHub takes advantage of the organizational hierarchy to provide default ACL’s. For
example, a file resource may not have an explicit associated ACL. In this case,
when a user attempts to access the file resource, the eHub will determine
accessibility by looking at the ACL of the parent folder. If the parent also does not
have an explicit ACL, the process is repeated up the ancestor chain until an ACL is
15 found, or a root element is reached.
For data privacy, traffic to/from the eHub 240 will be encrypted using
industry-standard HTTPS. The business objects 249 manage the eHub data.
Real-time data delivery is handled in the eHub 240 by the real-time data
server 249. There are two aspects to real-time data delivery. First, on the server
20 side, real-time implies that the content being delivered is not static (such as a web
page or a Word document), but is generated incrementally based on information
continually provided to the web server. This can be understood as a dynamic
content generation engine (e.g. CGl, ASP, or Java Servlet) that is reading
information from a continuously-updated source (e.g. a growing serial file, or a

25 database) and passing it on to the client over the HTTP(S) stream. Second, on the
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10%&' () - A key feature of the above system is that data is serialized before being
5 delivered to the client. This implies not only a serialization component on the server
side, but also cooperation between the producer and the consumer of the stream.
For centain types of data, such as serial files, serialization is a trivial task. Other
sources, like databases, could require significant design work.
Th eHub provides two solutions. It defines the architecture for delivering a
10 data stream from the eHub to the customer’s desktop in a secure manner. The
architecture consists of the following:
a server-side interface for stream providers. An application implements this
interface to serialize server-side data;
a means of identifying a server-side data provider (for example, database,
15  serial file, numerical status, etc.) in the URL;
a single implementation for determining access control to stream sources,
based on information contained in the URL, so applications do not have to
implement their own access control checking;
support for HTTPS as the transport protocol, to provide data privacy;
20 centralized logging of data access for security auditing purposes; and
a client-side (web-browser-hosted) interface for stream receivers. An
application would implement this interface to handle the serialized stream and take
appropriate client-side action (for example, write to a file, update a numerical

display, etc.).
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time. Application code will be able to register for event notification and processing,
and for executing handling code. For Web data delivery (WebDD), the event of
interest is when a WITS data item is added to the catalog and the action is to
prepare the WITS receiver for the new data. This processing occurs in the WITS
10  server 250. The notification includes references to the physical data item (file
specification) and to the meta-data. The event notification model allows any
application to listen for significant eHub events and react accordingly. The eHub
application framework will include an interface for obtaining the end user identity
(user name, LDAP attributes, etc.).
15 Applications are able o use the infrastructure. In particular, WebDD is able
to query the eHub for resource permissions. At a basic level, the eHub exposes
access control of resources it knows about. An application will be able to ask
whether a user has access to a file, and the eHub implements the lookup algorithm.
A more general approach is to allow an application to create its own access
20 controlled resources, and have them managed by the eHub access control system
(for example, data channels inside WebDD).
Applications are visible as links in the eHub hierarchical view of the catalog,
perhaps even becoming actual catalog entries. These links need to have enough

information (e.g. via URL parameters) so that when the application is launched, it

25 has all it needs to know to provide the user with the desired view. The information
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10% é )- %8%?%3@%%%%%4% tg)the central data hub that allows the placing of files (either on

the data acquisition system or at the central data hub) into an eHub publishing
request. The request will include additional information, such as meta-data required
in the publishing interface. The validation step of the central data hub/eHub
application will be a “Publish Proposal” request to verify the meta-data description

10 is correct (for example, well name, customer, etc.), which should increase the
likelihood of an error-free publication. The active request will be issued in the
central data hub/eHub application runtime, which will act as the data originator.
Results of the publish request will be used to determine the central data hub task
state, which will allow user intervention when necessary. Data transfer will follow

15  the publish request using a protocol such as a company proprietary software
application such as transfer express.

The eHub contains two types of administration interfaces: those that are
embedded in the user views, and those that are part of special tools. Embedded
interfaces include, for example, ACL management, which could be presented as

20 additional, administrator-only, items in the standard hierarchical catalog view. The
eHub provides administrator user interfaces for creating, modifying and deleting
user entries. It allows for the management of user groups and associating them
with user entries. An account creation request is started with the potential new user
submitting a form to the eHub that contains all the information required to create the

25 account. The request contains a reference to an agent trusted by the eHub
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viewing and setting access control on any eHub resource. The interface will allow
the administrator to select any resource (well, bit run, file, application, and the like);
it will show who is the owner of the resource, which groups and users have access

10 toit, and what type of access they have. It will also show whether the access
control is explicit on the resource, or whether it is inherited from a folder.
Administrators are able to add/remove groups from an explicit access list, remove
an access list (so that access is derived from the folder), or create an access list if a
resource does not have one and manage access through a password change

15  utility. Resource editors allow users to create, edit and delete resources such as
customer, well and fax machine. It allows the eHub administrators to create, edit
and delete resources such as the dropbox, eHub, data center and transfer
resources. The change context utility allows for the modification of the
company/well focus in the session to the central hub. A user editor allows

20 administrators to create, edit and delete user records. A cleanup utility aliows
administrators to archive old order records and remove file data from the system
without the loss of an audit trail. A change applications utility allows administrators
to customize which applications are available in the user interface for a given
central eHub. The change fax routing allows administrators to determine the origin

25 of the fax deliveries, either form the central hub or a remote fax unit of the eHub.
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turn interact with the publishing application interface catalog modifications.

Data offloading is the removal of catalog entries and freeing-up of associated
resources (files, etc.). Administrators are allocated tools for performing manual
removal, and for configuring automated removal of entries based on attributes (age,

10  size, last time accessed, etc.).

Using the foregoing, the invention may be implemented using standard
programming or engineering techniques including computer programming software,
firmware, hardware or any combination or subset thereof. Any such resulting
program, having a computer readable program code means, may be embodied or

15  provided within one or more computer readable or usable media, thereby making a
computer program product, i. e. an article of manufacture, according to the
invention. The computer readable media may be, for instance a fixed (hard) drive,
disk, diskette, optical disk, magnetic tape, semiconductor memory such as read-
only memory (ROM), or any transmitting/receiving medium such as the Internet or

20 other communication network or link. The article of manufacture containing the
computer programming code may be made and/or used by executing the code
directly from one medium, by copying the code from one medium to another
medium, or by transmitting the code over a network.

An apparatus for making, using or selling the invention may be one or more

25 processing systems including, but not limited to, a central processing unit (CPU),
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screen, or any other means by which a human can input data to a computer,

including through other programs such as application programs.

Although the present invention has been described in detail with reference to
certain preferred embodiments, it should be apparent that modifications and
10 adaptations to those embodiments may occur to persons skilled in the art without

departing from the spirit and scope of the present invention as set forth in the

following claims.
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5 aremote delivery site (12);

6 b. a data acquisition site computer (31) that transmits oilfield data over a

7  first communications network to the central data hub computer (36) in near real-time

8 inresponse to the workflow order (230); and

9 C. a data server (18) that receives data from the central data hub over a
10  second communications network, the data server (18) communicating with multiple
11 remote delivery site computers (32) for the simultaneous display of the oilfield data in
12 near real time at the muitiple delivery site computers (32) in response to the workfiow
13 order.

i 2. The system of claim 1 further comprising a workflow order generating

2 module (114) in the central data hub computer (36) that allows a user to generate

3 (111) and submit (114) the workflow order (230) to the central data hub computer

4  (36) for processing.

1 3. The system of claim 2 further comprising a workflow order status

2 monitoring module (117) in the central data hub computer (36) that monitors the

3 status of a submitted (114) workflow order (230).

1 4. The system of claim 1 further comprising a data services center

2 computer (33) for post-acquisition oilfield data processing, the data services center

3 computer (33) being in communication with the central data hub (36).
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5 applications, production engineering processing applications and interpretation

6 functionality applications.The system of claim 1 further comprising an oilfield data

7 archival database (34) in communication with the central data hub (36).

1 6. The system of claim 1 wherein the data server (18) comprises a File

2 Transfer Protocol (FTP) data server (38) for transmitting oilfield data to at least one
3 remote delivery site computer (32).

1 7. The system of claim 1 wherein the data server (18) comprises a global
2 communications network (“web”) data server (39) capable of transmitting oilfield data
3 in near real-time to the multiple remote delivery site computers (32) via a global

4 communications network (44).

1 8. The system of claim 1 wherein the data server (18) comprises a real-
2 time data server (58) for transmitting oilfield data to multiple delivery site computers

3 (52) in near real-time via a third communications network (54).

1 9. The system of any preceding claim wherein the first and second

2 communications networks are selected from the group consisting of a satellite

3 communication network, a telephone communication network, a microwave

4 transmission network, a radio communication network, a wireless telephone

5 communication network and a global communications network.

1 10.  The system of claim 9 wherein the third communications network is

2 selected from the group consisting of a satellite communication network, a telephone

3 communication network, a microwave transmission network, a radio communication
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1 13.  The system of claim 9 wherein the third communications network

2 comprises a real-time communications transfer protocol (127).

1 14.  The system of any preceding claim wherein the third communications
2 network comprises a real-time data transfer capability using a HyperText Transfer
3 Protocol (HTTP).

1 15.  The system of any preceding claim further comprising a hardcopy

2 delivery center (55), that generates a hardcopy of the oilfield data as controiled by
3 the workflow order (230) from the central data hub (56), in communication with the

4  central data (56) hub.

1 16.  The system of any preceding claim wherein the central data hub (56)
2 comprises:

3 a. a user interface module (112) that receives a user generated workflow
4  order (230) for oilfield data;

5 b. a submission module (114) that loads a description of the workflow

6 order (230) and breaks the workflow order (230) into at least one task containing

7 task parameters and task dependencies (173) and transfers the task to a dispatch

8 module (115) for routing the task;

9 C. at least one application module (116) that executes the routed task;



| ##10%&' ()-! 109& ()-!10%& ()- NeNNOaOOPPPdE: / 10 1037S 109 ()-5 "10%& ()- 2

1098 () -0#109%&. ()- .!109%& ()-f, 10%& ()- PPP PxPPQIQxY:/ 10L10%&: :
| 10%&'(%)- '7{’%5- s" 10%&’ (§ ) " 109& ()-§)10%&' ()- 10dQQ?V\RRRos‘E‘é?ff§WI)53"
10339$109%&' ()-"109&' ()-!109%& ()- ni 10%,'15&) -S 109%&' ()-fM 109%& () -
] . 00' o/R,' - /R, - 17 o/R' - o/R,' -fl /R’ -
1098 ) 20U Bttt sbad g ) teg haiatais the tatk dependendies and
Y. 310%& ()-S, s! 109&' ()-9*nt 10%& () - (10%&' () - VFVWANANWKDLC
101 "iovemenitguHtagkstatusp 10 101 99! 109%& () - 7109%&' () - 4z
109%& () - XWKXXX5YYaBbC 10 10%&' ()-f$109%& ()-L910%& ()- °
109812 ) - " 10%&. () - b; ddtageanaydr) mydulz| (129) tHad EBn@rsafilfictb@ate)in la ddtabésé) - 3
#10%&' ()-109&' ()-!109&' ()-SH#10%&' ()-t[[\I\t\\]dEbC 109*" 10%& () -
1094d ) - @@&é@%m@bﬁm&éhwél"d&&(&ub)(ssy;ch%’d ()-11111Q**"*dEbC 10
7109%& ()-5109& ()-2! 10%& ()-09! 10%& ()-Y. g#10%&' ()-f,"10%& ()-~6_7 8 9 E H

WL O3 LOTHL0%E, () oby AT rhinadéPBalle (i@t dbantfesifhe export of

10F%0%m&! - 1.10%%' - 2z - 10%m&’ -YZ" 10%m&’ - @ 10%m& - bb 2dd
EbC ng‘ﬂé@?ﬁ% B drdrivdf () () O () - bbcocce

1 17. The system of claim 17 further comprising a real-time data transfer

2 module (127) for transmitting real time data as specified in the workflow order (230)
3 from a data acquisition site (51) to a data delivery site (52).

1 18. The system of claim 17 wherein the user-interface module interfaces
2 (112) with a web browser (111) for receiving the workflow order (230).

1 19. The system of claim 17 wherein the application module functions are
2 selected from the group consisting of publishing the oilfield data to a web server as
3 specified in the workflow order (230), sending the oilfield data as specified in the

4  workflow order (230) to an external server using an FTP protocol (122), sending e-
5 mail messages (123) to a computer server as specified in the workflow order (230),
6 and sending a hardcopy request (125) to a product delivery center (55).

1 20. The system of any preceding claim further comprising a real-time

2 application module (127) in communication with the central data hub (56) for sending
3 oilfield data in real time from the data acquisition site (51) to multiple remote delivery
4 sites (52).

1 21.  The system of claim 21 wherein the application module (127)

2 comprises a real-time oilfield data transfer function that sends data to and receives

3 data from the real-time module.
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transmitting oilfield data over a first communications network from a

8 data acquisition site computer (51) to the central data hub computer (56) in near

9 real-time in response to the workflow order (230);
10 C. sending oilfield data from the central data hub (56) to a data server (58)
11 over a second communications network; and
12 d. receiving data from the central data hub (56) at the data server (58),
13 the data server having the capability of communicating with multiple remote delivery
14  site computers (52) for the simultaneous display of the oilfield data in near real time
15  at multiple delivery site computers (52) in response to the workflow order (230).

1 23. The method of claim 23, further comprising allowing a user to generate

2 (112) and submit (114) the workflow order (230) to the central data hub computer

3 (56) for processing using a workflow order generating module (114) in the central

4 data hub computer (56).

1 24. The method of claim 23 further comprising monitoring the status of a

2 submitted workflow order (230) using a workflow order status monitoring module

3 (117) in the central data hub computer (56).

1 25. The method of claim 23 further comprising transmitting oilfield data in

2 near real-time via the data server (58) to the multiple remote delivery site computers

3 (52) via a global communications network (54).
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1 28. The method of claim 28 wherein the first, second and third

2 communications networks are selected from the group consisting of a satellite
3 communication network, a telephone communication network, a microwave

4 transmission network, a radio communication network and a wireless telephone

5 communication network.

1 29. The method of claim 23 wherein processing the workflow order (230) at

2 the central data hub (56) comprises:

3 a. receiving a user generated workflow order for oilfield data at the central data
4 hub (171);
5 b. loading a description of the workflow order (172) and breaking the workflow
6 order into at least one task containing task parameters and task
7 dependencies (174) and transferring the task to a dispatch module for routing
8 the task (174);
9 c. executing the routed task (184);
10 d. maintaining the task dependencies and monitoring task status (202);
11 e. entering oilfield data in a database (54) accessible by the central data hub
12 (56); and
13 f. handling the export of information for archival (130).
1 30. The method of claim 30 wherein the user generated workflow order

2 (230) is received by a user-interface module (112) interfacing with a web browser

3 (111).
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1 32. The method of claim 30 further comprising sending oilfield data in near
2 real-time (153) from the data acquisition site (51) to the multiple remote delivery sites

3 (52) as specified in the workflow order (230).

1 33. A method in a computer data delivery system for delivering oilfield data
2 from at least one data acquisition site (11) to multiple delivery sites (12) comprising:
3 a. receiving a workflow order (171) for oilfield data at a central data hub

4 computer (56);

5 b. executing the received workflow order at the central data hub computer

6 comprising:
7 i. if the task parameters are valid (172), submitting the task for dispatch

8 comprising (174):

9 1. loading the description of the workflow order (230);
10 2. breaking the workflow order into at least one task containing task
11 parameters and task dependencies (173);
12 ii. if task dependencies are satisfied dispatching the task for execution (174);
13 iii. executing the task (215); and
14 iv. monitoring task status (202).

1 34. The method of claim 34 wherein submitting the task comprises:
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3 a. receiving a workflow order (230) request at a submit server (114) within the
4 central data hub (56);
5 b. validating the workflow order (176); and
6 c. placing the workflow order on an abort queue (177).
1 36. The method of claim 34 wherein dispatching (174) and executing (215)

2 the task comprises processing tasks in a dispatch queue (131) by routing the task
3 (115) to an appropriate application server (116) for execution.

1 37. The method of claim 37 wherein the application server (116) is

2 selected from the group consisting of a digital data conversion and filter application
3 (119), a web dropbox server application(120) for sending data to a web server (39),

4 afax application server (121) for sending the oilfield data to a fax machine, file

5 transfer protocol (FTP) server (122) for sending files to a server external (38) to the
6 central data hub (36) using FTP protocol, PDS rasterize application server (124) for
7 converting data from PDS graphical formats to other graphical formats, and a

8 hardcopy server (125) for sending a hardcopy requests to a product delivery center
9 (35).
1 38. The method of claim 37 wherein the application server comprises a

2 real-time transfer application server (127) that sends data to and receives data from

3 areal-time server (38).
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2 server (127) establlshes a real-time data transfer chain from the data acquisition
3 system (51) to a real-time transfer-enabled remote delivery site (52).
1 42. The method of claim 42 wherein the real-time transfer-enabled remote
2 delivery site (52) comprises a real-time transfer utility located within a remote
3 delivery site (52) computer.

1 43. The method of claim 34 wherein the monitoring of the task status

2 comprises (202):

3 a. processing status queue task dependencies, task messages and task

4 statistics (201):

5 b. maintaining task and order state statistics (202);

6 c. identifying task waiting for events (203); and

7 d. placing tasks in a dispatch queue when task dependencies are complete
8 (204).

1 44, A computer-implemented method for near real-time data delivery of

2 oilfield data from at least one data acquisition site (11) to multiple remote delivery

3 sites (12), comprising:

4 a. processing a workflow order (230) at a central data hub (56) computer
5 (111) that controls delivery of oilfield data from the at least one data acquisition site

6 (11) to the remote delivery site (12);
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b. transmitting oilfield data over a first communications network from a

data acquisition site computer (51) to the central data hub computer (56) in near
real-time in response to the workflow order (230); and

c. sending oilfield data from the central data hub (56) to a remote delivery
site (12) using a data server (18) that is part of the central data hub (56), the data
server (18) communicating with multiple remote delivery site computers (52) for the
simultaneous display of the oilfield data in near real time at multiple delivery site
computers in response to the workflow order (230),

45. A software program embodied on a computer-readable medium

incorporating the method as recited in claims 23 through 45.



