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- present Tnvention relates generally to el ecrb&oni cally delivering oil
expl oration and production data froman acqursition site to a delivery

site. More particudlarly, .fhe inventian Ls a gl ohal el ectronic ta delivery
system and met hodﬂﬁwewemmn% b@g@é‘%@&f andyg; Augtin é’jli"&ﬁfl" Gnd
production data. The present_15 invention uses a workfl ow process that -
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a centralized data hub for real-tine, point to nulti-point data
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efficient data delivery. BACKGROUND 20 In the oil and gas industry,

operating conpani Bridehal Feyélseng/ Qeorgetesn, TXIKeRA R et NMgséy,afxate the
wells by wireline fogging. In wreline well |ogging, one or nore tools are
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The present invention relates ge'nerally to electronically delivering oil
exploration and production data from an acquisition site to a delivery site. More
particularly, the invention is a global electronic data delivery system and method of
use fdr managing the delivery of oil exploration and production data. The present
15 invention uses a workflow prdcess 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 evaluéte 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 obtéin 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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PCT/ US00/ 15317 2 provides a communi cation nedi umto send!5Pgpnker:2908nhe
tools and receive data fromthe tools. Commonly, tools are |lowered to a
dept h of | woesoegessin the well and are then retrieved. As the So0AkH7
'retri'eved, they send data about the geol ogical formations through which
they pass through the wireline to data acguisition and 5 processing

equi pnent icAtRIPInaYi j J NS L oggi ng, truck or a

| oggi ng urﬁ? %vrﬁ$§e5§ ﬁ%@gﬁg‘g‘aﬁ. St |e§rlllﬁﬁﬁé@8ﬁggséé@$hggé§%F%ﬂgrﬂn% ﬁ‘?@l"@o&ﬁ@
sof t war e, Lle. tha data fromthe tools into.a "log," a plot which
presents tﬁ%@’é%ﬁ‘?fi}éi @QF"P%’F'& ﬁ?&’ﬁ e ediiP fydentd ofdaiesgsidalthpavateandns
.- encount ered % the well,, 10 fr%ﬂgently by depth. Logs can al so be used to
eval uat e AIPIRAR rehigyEE: A e teals re mitrMediiiey send datai atspedhe tgeelogical
integrity of production equipnent in a producing well. In any case, the
dat agat hde@aaiipns thjouglk whinfythey pass through the pirelinaltd iars asqoisRidnthd he

| og by depth, but nay al so be presented by tine, or any other index by
whi ch 5l Erptassiny squipmentiatiths sarfacecosalfbortimetahgic@Mding HlcRBP al5 -
processing software may send the |og data to a view ng.noni tor, ere Fhe
wel | | oggilegping @nitssi onal (usually a "fogging engi neer") conducting the

| oggi ng operation can view the log as it is being conpiled. After the |og

is conpiled) itrHAds i gperating.conpany' s headquarters
for interpret at-l.; on a@?éc{e@%@évﬁ %bahhgﬁéﬁﬁﬂte%u%"%n&r&é@nﬂ &g, ggmpile:

| oggi ng i ucial ta the, decjsion-making process on what will be
done wit h%%ggﬁﬁrﬁﬁ‘b@eﬁaofsda . %L%PPQW%EQm@)tSéhmepphuamahas j ust
been drille%d an Iog ed. Depending on the results of the |og) the well

coul d be YPPIMBYPIRYE 8%?",""19 heeerliagigabisamasions enconnterpd diyuihia well,or cased
and tested--or Perha s the decision will be that additional |ogs are

requi 1&d Heaueetly hy h.diags ean abotbeeused tosivaluate olrrehepmsidctiontrope Made.
The results of the |log may al so help 11 Decenber 2003 WD 00l 77685

PCT/ US00/ pssitrirty welle aritoinspeet they intdgrityef Ipr@midrﬁéq@f,' t ¥ a¥rofiicingeci 2l
conpl eti.on techni ques, such as gas lift or sand control. In anaﬂcase, t hese

deci si onswallelrcamybabe ahd das gatiferba diliy tHeBGHEGHokatidh ﬁéﬁéﬁﬁgheven

nmere del ay can be extrenely expensive. t1'ng conpa is

1L, s o g AR V5 bl

oper at i ng; ViR kO hal.f. a_ world yfromthe wel|l itself.
Drilling !ang psoﬁﬁc irgﬁﬁlg!ﬁ §@?$€%’s€a’)ﬁp§s 8¢ é?quagatE'ae data arguisitionand ons
and gz s difficult for the operating conpany to have its own personnel,
stch 15" SpHiesebbutotyirearng SR Tae I0h SRR ra viewiad Tmentmpiiest the wed: ng
engi neer Q’B site during the logging | O operation.. Sonetines |ogistics or
severe we'RBFHI0 RIGiRESPRRI{upallyen logaingprgineei) condyeting theokggimpoparation one
to the wellsite for the | ogging operation. Furthernore, sending personnel
to wel | si €% View teplogasiit isdhring opoysied. Wétertive Iy is ampilesd, ipéa B of the
drilling or production operation, as well as the hazards and inconveni ence

of traveltranemitteddoshquperating ecinpahy'e HiRRicRiapRPs RIriffR Bfﬁﬁﬁtiél‘? ah§ réYigPo‘d.e

before the operating conpany can conplete its review ofr the actual "1 0ggi ng
data, rellyynarzgetenton the interpretations conducted at the wellsite. The
oilfield operating conpany nmay have one or nore service partners to provide

t echmgl ogy, pr i ing.increased, gperating -

ef ficiency at ?@%ﬁ%ﬁag@'@{%ﬁ%j né %’28%%5 PH@?’“Q%@%&@%‘&W@&&W@S@ on,
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



.0 processing, management and delivery of quality data. EhPRCYpesrA088 has
uni que Vi gngepReest and preferences for what is needed. Thesg,fea y
wi del y and depe% on the work ongoing, and result in a vari ggty o#b%{lﬁgﬁdata
'to be handl ed. Sone are currently focuseq on getting real-tinme data

delivere ' f .al roject nenbers (enpl oyees,
partners d%%& F@ﬁtée%\p%@éérgﬁﬁﬁ%ﬁe%ggts&wula/ﬁ?rp EF FPRE Oggmlé\lfgﬂqc%pgques,

par anount ‘téqo%vmrk tiglvvards%‘ﬂ 1]] Pecerrber 2003 WO 001 77685 PCTI US00/ 15317 4
more comPHHLAS 988 I&AnFanshcemigl. Imany gase dhesesianisions age crunialgntthavato
product support. At the sanme time some operators prefer direct

- communi ccke rade Wy, quiskly cMistakes or syestmene delay capubé iextroméht expérisivs. a.
secure, centralized, conpany neutral server. There are as nany permutations

on the data deTheepgratireyeompanywgchidbelihgsihroaaBing kB RIPILEESnt
0

capabilities, existing infrastructures within both the service rrpayny and

oper aor GESRgS, h&)@ité’@ﬂh?&’soﬁg&f\ﬂéﬁgﬁe@e Ibgsﬂﬁfﬁ.a%aﬁ]%swel'é%e%%@ i‘?&%&and

standard process for setting up data ery~servi ce caus

service i ' 0 ' pass.,up the opportynities

o esent o Ry erayafnd e ubin SR HEREREY o abiSde P oo nallbealtl  ng
advances J I.eI ectronic comupi.cations_and web-based central data hubs
demandi ngb QUBQEP @Pj"cﬁ%@ @cg\é'ﬁﬁ§ &re offepcesateddn remele decationglanddkis t ypes
around tp&: %Iui)Re.- The exE),I orati on any production (E&P) industry is no
except i orfiffGuitipsthe epgrating companista have s el parsomael suchsssa goologistidr
real -tinme and/ or inmediate post-job interaction with and integration 15 of
data to eeirephygiathiojn tjecwireling campamylsiogging dwgiheboonrﬁﬂbidWingﬂhﬁlJbggHgon
sites are often tenporary and in renote areas; |acking and establishe
commii cauperation rBometimes logistiot risevetd wakitidiborRifaHY BRAGAF ind doskating! | o
unit is able to | everage all possible conmmunication nethods It nmay

; . i _ h
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hi whi | di : | £ . | t. ired b | | ti
vl ved.” RIS, Rehding pRReaid %s"??’%}%@ége%%é%ﬁ?%?%ﬁ ué?‘:]H%rslSﬁm¥'?$fB _tof’e‘l’” b: =
L V= ; | L . what i .
ki Ghang rageffen B8 dilio o pRRiT BN anaativades welas thamserdsandc. ont

and maxim zed in recovery functionality. The data delivery system nuss 25 .
accommoddPEPRENLNGe of FawslcAf a copsequaines; tartalive Haeisignssaftgronaventd be

| ong-term 11 Decenber 2003 WO 00/ 77685 PCT/US00/15317 5 Standard

pr oceSsednade befreitheioperating eorpanyani edraplste itsIrevieguofsthbiantualilbggingnd
bet ween conpani es nust be established to facilitate use on nore and nore

pr oj ect s.daley leliing sstelylah dhe dtorpretations caonducksd attHeweldsien the data
transmtted is

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 paﬂner’s needs are the acquisition,
‘0 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 handled. Some are currently focused on getting real-time data
delivered directly to the desktops of all project members (employees, partners and

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



5 of the highest quality and adheres to industry standar#§&Decrmabert3p0data is
critical for making sound decisions and reducing risk. Such data, avail able
as and whewortoqaéased by end users, is a common goal throughoetTalsoo/idzer dat a
'busi ness segnents: acquisition, processing, interpretation and nmanagenent.
Data content and conposition vary w dely,4fromthe nunerous industry

st andar ds rhérd @omhprehbPshleyissRiopattat! MiclRlcs data tiﬁ‘o&éé’éibf%,s AR EReRt an

delivery system nust handle all formats and data types enCountered,

ti f ' i ' t n
onl'y be caneruEeSlopdfe A e Rife Jimd sort SRaRERRS Wibler, i iy fibtior”

- thly i, l.ient. s. ' 0 Sy i l.ab) e f i i at 5 d
deci si on- HAkEryTehER PR aREriy Frvling: G318 orfet & setirm, SRy URirstGomPam
devel opnent s t? facil itate data reception) handling and nmani pulation in the

user's dom@uiral gqrvan: there, atenas; Manyuperputations camithe datandelivam theme, ai f

it is to be supported and used efficiently throughout its life. Many data

del i vedPy dpaginableabasatapars tediinalogidal capabilites,t existingr iafrastrubtusss withilay .
Most have sub-optiml security, and do not offer seam ess delivery of

real -ti me bah athbr senvidee corpars) ananopéatot dohitinglehhd eoperitdre préfblondas. A
I ntegration of all data streanms, do not manage the process workflow of data

fromthe agmy PasbaN i I4cK Bf gwﬁ?igraaFd? PrSEedsOidr *L%Itﬂgﬂl):uﬁe&?itashéﬁ‘véﬁ _s{e?ﬁggat a

being transmtted, do not a point to multi- t ‘near re )

cat 2 del | (Ebesdidilo 8R! a3 EanRRANSH oA or vy BBASREENZRE Mmoo

sunary TErer Bl BEsEhRd by RN or rent | oned needs: It provi des

L3, i 0 SR CBerdl e oo 5\ e

data delivery systens. The present invention provides for the seanl ess

del i very epmmadnicationsend Welvhased central data dwbsi dem@andirigsieve) fastet, mor:

delivery site (client sites)-with the 10 integration of all data streans.

I't integrseesre Anddetiabledvamatet of alb datd typseldrauhe the globe. The exploration an
production (E&P) industry is no exception to this trend. It desires time-efficient dat:
acquisition with real-time and/or immediate post-job interaction with and integratibr

15 of data to assist with project collaboration and decision-making.

Acquisition sites are often temporary and in remote areas, lacking ar
established communications infrastructure. It is vital that a contractor's acquisitior
unit is able to leverage all possible communication methods it may encounter. Foi
example, as many operators extend their Intranets to the acquisition site, corifracton

20 hardware must be capable of capitalizing on this, while providing the specific
network security required by all parties involved. Transmission protocols designec
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 musi

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



a centralized data hub, fromthe hub to data servi ce cenftPsgenibgre2003
managenent.  centers, product delivery centers, and to multiple client sites.
The preseMtO P8Rt i on manages the process workfl ow from the BEHHSMIS3EE t he
‘data 'to the data centers and to the clients. The present invention .
centralizes the nonitoring and traceabil iﬁy 15 of data delivery, provides
bui | t-i n PtaAAIHaBrogasgest andi fasiitiepdontereatinal links o tdil dicguisition eftes and
managenent of the recovery by the end user or admnistrator. It uses data
conpr essi between teordpaniesr b pbé cestablishedoto i fapiigaed uski bhzaidréNafll more
communi cati on bandwi dth. The present invention conprises an extensible

- architect grjesteat al lows for the seam ess addition of new client/server
side 20 functionality w thout inpacting the producer of the data. It

"t er - dependendy RS R IR ba oFEBR sehlesf WRER fhE Hiase rapsmitied is
archivl S HEEhBPest Syelitl 48 aeras & REELy tandaies Ghvaliu cali oeries) fav

cust om za'gnlf%n_of data based on client specific profiles. The present

i nvent i onMEXINGSRUPS draisanspendi efucing diska Suah wstad availabier asv andi when
processed data. 1t provides 11 Decenber 2003 WO 00l 77685 PCT/ US00/ 15317 7
for poi ntraquined biy- esidntusees, aig rearcohemonndoab thncighaiit oall t thed duéd | Risineés
conputer platforms, network connections. and nultiple sites using the

central dségments: tawjuisition\pravdssing, an@rb@bitfort @ndc ﬁ?a"‘n%édfﬁ?erﬁ? 'ﬁatg\?ﬁfﬁ%ﬂé .

near real-tine delivered in a variety of client specifi ormats

T ent opanaroRnpOsMONOvATWIREY, toRd the! Rlimehde SAdugtry Potafifafl. Y6 bR,

client specified nmedia. The preSent 1nvention prov

the da a il . _ 1 51 LiveLy.p s on,private and, public
net vocke, EHeRd St8 {orRIS 18,60 A SRRIKEL LR SPNEY, b il Enaid al
destinati | § type. faor exanple, deliver by fax to destination A
and dor 1 OTRL 2A8 dalé Wpe feuitins®) BiRvSingbeskiaen thand spmeateyt ard when
conversi on_and custom zation based on client profile. The central data hub
manages t?ﬁp%ﬁﬁ%ydelivery and data conversions. The data delivery is point
to nufti-point thereby allow ng near real-tine data delivery to nultiple
clients while tikewisa.adate ern mnhabguconsideredasucaansisiiyt i Weliséred whegl GbR
comuni cations network interface (Internet web-based) provides for 15 the
or deri ng intoguratedkbmoethly fintonths cliamt'sl dorainbatds Aeabes &t ifRbdREd MSe
allows for the field engineer (or other clients) to check on the progress

of daba dard vegolsibhamaking! UBhly, 36itwaes cappilRatisRSt hitldtZ8 c&H@ﬁﬁ’\V/Cﬁé fehe
i¥ing.

data delivery results and prevents duplicate delivery and ar _
nteraot o Pagent 1 AIBAISNE RocphioH baAIRT AL MASIGT f pere
cpar ades TSAEInE 9 Saud 1Eaitiela RSt POYRETRE il Tnl miRase well Boke B o
dol 1 ver | RYPRRIBRCATE Used SFikient FYOUNONE 18 & acqui Sitlon site 1o a

renote deli Vegt% site. The system'5 conprises a central data hub conputer
that processesVianyciata) drliversystems have been established in the past and are in

0 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



11 Decenber 2003 WO 00/ 77685 PCT/US00/ 15317 8 control s d&l Deeamybesf20081 fi el d
data fromat | east one data acquisition site to a renote delivery site) a

data acqui \wd o@ivess t e conputer that transmts oilfield data W/U?()oflbil%t
‘conmuni cations network to the central data hub conputer in near real-tine

in response to the workflow order and a dgta server that recelr\éesdd?ta from
t wgr K. e data
LZ?VZCiStnﬁr%%ﬂ%bé‘ggv%%ﬁﬁf@a?ﬁégﬁci%w (o SUS1er269 e efivei orme
mul t aneo f th field data in near real tlrre at the multiple
Zlal i very sﬁ%g‘i§ﬁw§8?§P??'F?Bé?f&lﬁ% to the workfl ow order. The system
. further conprises a workfl ow order generating nodule in the 10 central data

hub conmputer that allows a user to generSUMMMB\éubmt t he wor kf | ow or der
to the central data hub conputer for processing. The system further

conpri ses a wor kheguesentinventisrusolves the afsrgneriivhedindedac 11GRBlIRs 4ata hub
conputer that nonitors the status of a submtted workflow order. The system

furthed conpparatus, Systirm ael Mot HROEAbSBANENY Blimitiie BPFEddas AU Siti on
oilfield data pr oceggl ng, the data services cg*t er comput erageel ng in

conmuni cat digadvéartd bE%rﬁBb?émQ%Qo&H{:éd WI? tﬁg ?)ggvg‘gﬁlf{/ b%t(‘a’%lﬂ??% q(tsﬁ:ars] t he

postach|S|t|0n oi I'fiel ta processin

data servi nputer, the softvvare_ appl i cations being selected
fromthe g@%@p%%@%ﬁ ‘nc of bor ehol e seismc applications, borehole

| magi ng a I|c ons sics 20 applications, well test applications,
pr oguc? i ogpengl ﬁa&ﬁ mgroyisias festhe seamiess dalivepy of radldime data
functional trék;ggpl i cations, The system further conprises an oilfield data

archival d&@ @caisitionsite fwellss )\kmtime trliveryrsitea(cliehttsitels) wvith thel December
2003 WD 00/ 77685 PCT/ US00/ 15317 9 I n one enbodi ment, the data server

conpr i19es iategratiorofialiidata Streamsolt integRtedaha dae mvemnttfro%ﬁ fmé WdlRde to
oilfield data to at |east one renote delivery site conputer. In one

embodi nenta cehtealiicedater Wb, femié KB t8 c&'té’?éh@é’ r< adtq Manadsinghf
("web") data server capable of transmtting oil f|e ataln t|rre

Lo the mulderitb, PRI d¥hleNSEshtts, anBABRHGRPR Yidht 3tdd PR pRETY A‘v'ecn lor s
h'tanages the process workflow from the producer of the data to the data centers
and to the clients. The present invention centralizes the monitoring and traceability

15 of data delivery, provides built-in recoverability of failed operations 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 provid_e 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



I n one enbodi nent, the data server conprises a real-tinme1tBteerfigsro@03f or
transmtting oilfield data to nmultiple delivery site conputers in near

real -time ‘0’8&90’37§8ﬁi rd comuni cations network. The third conmmBETAS00/18IET
‘network conprises a 10 comuni cations |ink and a comuni cati ons protocol.
The third communi cati ons network maybe a gl obal communi cati ons network. The

conmuni cathbpeinfbt@nudﬁ)-lpoimrdamtralmfe!md@cmmLHﬁcﬂﬂcﬂ‘ﬂﬁﬂh%iri%iy SPéBrf,ﬁJ(.
Protocol /I nternet Protocol (TCP/1P) or HyperText Transfer Protoco EFTP)

or a real ﬁlé@n@%ﬂbﬂ@é&%ﬁd@%ﬁﬁmﬁﬂ%%ﬁ% usin@g?@%qt}%?q%%p%rtp,at a

comuni cati ons network may conprise a satellite co

. tel ephone ppraleel | ' t.ransm ssion network) a radio
communi catafﬂgn ne%l &@?ief}}{ggy‘%ﬁgg?gg@ %’?’%ﬁéﬂ @8%15?\?'&%?6%’%@%9@ The

system f ur, ri.ses rdco elivery center that generates a

har dcopy c\)}Ppi?h’egg&qu 3P8°@8$3°'§§a%g‘ﬂg‘?%ﬁf g&ywngﬂgnw Rh"v%w andieacordiog t he

centr Q dat hug, in communication with the central data hub. The

hardcglléy i egﬁg"’r en Wﬁ@%&né@fwleﬂi specified gnedip. Thepresenignvéntion

hardcopy report; a tape, a filmand a CO-ROM The central data hub

conpr i ses piovides forihersesudtynafdthiecdataaduringctiievemamigsion’ élﬁd‘ﬁbﬁ\?éi’g Iﬁf‘@ééésl, ow
order for oilfield data, a subm ssion nodule that |oads a 5 description of
1

t he wor kf oovprivate andipliblic eftwotkye wor kfl ow order into at |east one 1
Decenber 2003 WO 001 77685 PCT/ US00/ 15317 10 task contai ning task paraneters

and task depentengi @aadnhdissivhss WofdlodPbid? ibidliepihehdmils, toh -

routing the task, at |east one application fodu

task, a siag I [ | task.dependencjes and nonitors
tack stat Sovey TRy Br eRapE dHFeP Bie 10 ABFuten Al daeTioet Nedenbase
5 accgssi oV t ntral data hub and an archive manager nodul e that
handﬁ@ t ﬁég%'%b‘i’{] §ofﬁ? qF @?rrﬁﬁ’? 8He'f"g’r 3%?&9’\%’%"0#@%%@@:&1%5% on
conpri ses real - ti data transfer nodule for transmtting real tine data
as speci f F@%ﬂtiR{Of'ﬁelfﬁémr@hﬂatajeubmamgeameadaxamliyery anddate to a data

delivery site. The user-interface nodule interfaces with a web browser for

recei vi ngcemeraions; The dataldelivery iShpoirtitplmaltitpaint edeby aftbwirtena toaRtinéat 2
hub conmputer nmay conprise a data converter function that provides digital

data convdata delivengtalmiuitigle Clienis ghis th Haiask beiig gcgﬁygg%ghhg{cﬁgirgﬁiﬁg

wor kf | ow order. The application nodule nmay conpri’s

appl i cat | @ina.mﬁlbsmrwnﬁgmaitiéﬁsm&&vbﬁbinwﬁééféegﬁindgrﬁ{eﬁgv%g%ﬁﬁaeg) @rci‘\gé’i‘ﬁg{%( as

server as specified in the workflow order, sen _

ot ot acol, T eRb et Beichg frdf AR i Sc /G o d Bpdilioraions e

\rMe)(rqET lr g‘é" ﬁr}%ﬁge%&@q&%ﬁ@; %@f,gr dint9) B Jlk &° hveeérscjgorgsg of 8:tatiaodnéliz\i/2ry
from virtually anywhere. The centralized hub archives the data delfvery results and
prevents duplicate delivery and archiving. A transfer protocol with a unique way of
using pointers and sockets to interact directly at the TCP/IP level allows for the

20  bypassing of software middleware. The web-based interface allows for automatic
software upgrades form the central data hub, including the addition of new software
features.

The present invention comprises a data delivery system for dslivering oilfield
data from at least one data acquisition site to a remote delivery site. The system

5 comprises a central data hub computer that processes a workflow order that



or sending a hardcopy request to a product delivery cent ¢t Dedér@ber 2003
conput er-i npl enented nethod further conprises transmtting oilfield 20 data
in near rewlydoiessvi a the data server to the nultiple renotepgehise@issrsite
‘conmputers via a gl obal communications network where the data server is a

gl obal communi cations network ("web") datg server. The nmethod further

G5 SRR, A PR 1

data serv rvery sitée conpu
conmuni cat | Qns - net wor k 11 Decemher 2003 oon7sss, PCI/ US00/ 15317 11
Pr ocessi ngéﬁq'l‘@%ﬁ&?'f?&ﬁt%?ﬂgwggpntﬂ? %fﬁnpvtﬁ%a%&t&amﬁmﬂ%e#ﬁlﬂ%a p¥eed firsly a

. user generated workflow order for oilfield data at the central data hub,

| oadi ng a aREBEAMNIRationsoetvesk i the centradata habdccamputer ignearraabtinid iow or der
into at | east one task containing task paranmeters and task dependenci es and
t r ansf er r inegpohse ta the worlklow dirdgrand a datalsenferthabrgcevestdta ik the
executing .the routed task, nmaintaining the task dependenci es and

moni t 06i Ngénael dait@ hub, oveltzesedthdPbdrhirkinfeding Adtwardatibase ssoessi bl e by
the central data hub and handling the export of information for archival.

The oo | SR RGO RIS Pembte BERRIY Sfte BorAoeR! fof MEEIAGRIRY ©

interfacing wimth a web brows e a tion € execures rout ed
task, 10 t s .4l it i, f.iel .and filters the . data.as specified
0t he wordir B e BBl atayh ey 18R 3 At e inficble BRI GHy3EeRRiees
specified in the kfl o rder, sends the oilfield data as specified in

t he vvorkflrﬁﬁp?'as%xgg?ﬁ @?‘%\HQFOV%QF%r usi ng an FTP protocol, sends e-nail
messages to a conputer server as specified in the workflow order) sends a
har dcopy r equesthe systes farther ecnmprises/a warkiiow ardesgenirating module in thalat a
in near real-time data fromthe data acquisition site to the multiple

r enot #0deldentra) data bab computer thatatllawissa ssatt to gemarate ardlsubiitethevesrkiioe
data acquisition site to the nultiple renote delivery sites as specified in
t he wor kf |ardeptalthie cémtralntatae Hubdcarmplter fdvepraebbsitigi The sysiepy fthatat a
delivery systemfor delivering oilfield data fromat |east one data

acqui si ti Qbrprised 8 workiibw! dtdepsiares hdn‘ﬂoﬁhgﬁﬁo&‘ﬂ@ﬁﬁ hi3& Behfadath Hie?

wor kfl ow order for oilfield data at a centr data hub conput er.

recei ved I t ral : IS then executed.
If the t-a\gly"%‘#%gg?éeﬂ@ag?érsvtg?i sggp‘%%h‘g %%@%F‘%ﬁi\ﬁéﬂ?@#}e@ﬁ@&r di spat ch whi ch
conpri ses | oadi t he descr,iption of the rkflow order, breaking the

wor kf | ow or der fﬁ? gygtem g‘ﬂ@?&(ﬁ%n?w %9%?%@%%@’1395%9@%?%#9'95 -t ask
dependenci es, .if 11 Decenber 2003 WO 001 77685 PCT/ USOO | 5317 12 task
depend@nciaeauigiion gilfigid daja progessing.ihedada sanicererire compyter hsie@in i ng
the task and nonitoring task status. Submtting the task conprises

recei vi ng G@MiBURIgadignowitie the egokal data hubs dbersystemdurther comptises pestt r al

data hub, validating the workflow order and placing the 5 workfl ow order on
a di spat clacquésition bilficldedata prbtessing deftware applitzitionb within #ipidata services

center computer, the software applications being selected from the group consisting
of borehole seismic applications, borehols imaging applications, petrophysics

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

The system further cofnprises an oilfield data archival database in

communication with the central data hub.



processi ng conprises receiving a workflow order request &t Dec&vibedaooger ver
W thin thgyég&w ﬁ}‘ data hub, validating the workflow order and pl aci ng t he
wor kf | ow $f° an abort queue. Dispatching and executing PREUSHYIETT
‘conpri ses processing task: in a dispatch queue by routing the task to an
appropriate application server for 10 exe®ution. The application server may
conpri se a di gilh&negambodisnest; the datensefver compaisesix Blié Transfeyiotdeepbox
server for sending data to a web server) a fax application server for

sendi ng t (ETB) dataesdrveatar transmitting olifiéldrdata ao bit lex st bﬁ@%&ﬁiot@ﬁ%ﬁ%ﬁl itd =TP)
server for sending files to a server external to the central data hub 15

. using FTPcprmpuwer!, a PDS rasterize application server for converting data
from PDS graphical formats to other graphical formats and a hardcopy

application sej f i d requests t roduct .delivery
center. Tie a@ﬁ“?’@&%??@‘%@?“ﬂ%@% é%’%&ﬁﬁﬁ\%‘éea arilgsafq:qmn}qrgq:gtms
applicati ver that sends data to and receives data froma real-tine
ser ve:‘ts.gl Aggg’i(g'lr'fo(e ‘P’Eéb-fﬁﬁtﬁes%%frgﬁpébt‘%Bgltfaeamlf&ngglﬂe@rd@ta inneasraaldimertot he
dat a acquisiti?n system for sending oilfield data in real-tine to the
central ddiemilple xemate glelivany. sitegomputers oia agiobalaommusioatiens instwordat ed
in the renote delivery site conputer for receiving oilfield data in

real -time fromln peecmMbediment thenddta sereeneompdsés &t real-tit e Batassvér ot a
manager within the central data hub 25 that | ocates data and enters new

dat a i nt otrandmittihg difivld datartermaRipieodehvedry sitBeompidter® -
00 77685 FCT! B00T 15017 15 oant  aple o rmb 8 TompiteE iviéegir{ae%ggé're\/\\@%ra

managi ng fHitcsthurivaisiesetwork "Phe eilkd %m%ﬁ?%ﬁ%gargﬁgqﬁﬁfﬁeggerat ed

at the central data hub via file conversion app i ng of

t he tgpk R é’ﬁﬁﬁ' C i .st.at us eu ask .dependengi es, task
messa’?és gé\d taslﬁ sta% F@fla@é% ﬁaaﬁh{bg"% 9G%t%{'ggo%ﬁdﬁb? ﬁl—:‘?de my{nications
statistic i Lfyin sks waiti.ng.for events_and placing tasks in a
di spat ch ﬁﬁ%’&ﬁ%@%ﬁa{ Qf@é&ﬂa@m'e%ﬂ%newﬁfkewe CogyRUAisatinae protesol

i ncl ude efe%ﬁéi ng@t%e task after other tasks have conpleted or after a
period of '@ RO IPa¥ be Transnussinp depntteltProtonslintemeatdProtoqul ¢HERYIEY
met hod for near real-tinme O data delivery of oilfield data fromat |east
one data athMpertexsdransier Rrotagot (HTEP) enatreabitimievemimsiniczgionearavsises
processing a workflow order at a central data hub conputer that controls
del i very prfota¢dlf i el d data fromthe data acquisition site to the renote
delivery site, transmtting oilfield data over a first comuni cati ons

net voisk from aTHe fiRsBsdHiTRinictond idtwekRity orhBritd's LRONALoMRM hitktbn ng

conmputer in near real 5 tinme in response t w or

dat o servigork; & RIpRofE Ephfinuiafon Heoheie a o Fate bk isibh Retiof o

comruni cagj & 1 . ] renot e, del.iver ite conputers for the

si mul tangltc'?{tﬁigtg 8%&9‘5@%@6$h§“’8ﬁkﬁ@ 3 vgaqlgsg F?ﬁ?r%"é?n? gammynigation REIwark| e
delivery site .gﬁrrputers in response to the workflow order. :0 In one

enbodi ment, t he"@EHP Funfh%'l pHigRs adasdecnodelivaly ceptar-thahgenprates a
delivery of oilfield data fromat |east one data acquisition site to

mul ti pl e hardsepy eéthe eilfieldidata ascomprolled bydheavorkflowadrder froantHetaritra
oilfield data obtained at a data acquisition site froma conputer at the
dat a §cquilatathiuby i commurisatiomwith theesertie datd hdb\Dhé hapdedpydestre@Bam to
a central data hub conputer over a

media selected from-the group consisting of a hardcopy report, a tape, a fiimand 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

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



5 communi cations network using a near real-tine transm s$i Dacehiodr@o0B)
receiving the 11 Decenber 2003 WO 001 77685 PCT/ US00/ 15317 14 oilfield
data at t{g) goPAkdsal data hub conputer, formatting the data fraT/ostonssry to
the nmultiple renpte delivery sites based on the delivery site requirenents
and the user specified workflow programqgouting the data to a hardcopy

delivery gi : 1.0 I ed by
the. vor i i coniaa L FER ARk s h o BRR st s i B YisRF i RARbE
based on the er - cjfied.workf|ow over second conmuni cations network
daing o ndapaitBmoRhftarraiute b kK Al ashets goReaimod e ateesutme
. of the nmultiple delivery sites. The nmethod conprises a built-in data
recovery Whedouted taskaa Hatusrmodyle thah mpinteing biedaskidependencies anck

transm ssion of the oilfield data fromthe data, acquisition~ 10 systemto
t he nul t i ploaitorniatsk statuisy ardataimasagerirhedaledhat entexs oilfigidedata dm andatabasé or
conpressing data transmtted over the first, second and third . .

- conNMUIy CaiaceBisible bythiescentit datdrAUb &id APhRNRA Athnageh AstsdAs ehamasiies in
software prograns that nay be stored on a conputer-readable nmedium 15

BR EF DESEHR) S oo Ot d et M T T At 1 b PadrHpRS s BRERtmdks

advanéages" 0 present Invention wll come better erstood wt

r ani ngs. TpESTer Macite 16 &3Sl b Pl R BEETEs SbBHIBR IR SERERAL LA

del i 20 Fig,, 2 sh h _ hi :
Frg. 3 | STaTsg GetamanuRIion e b atat danery Shoal PeRarimerBsameitioot ( he
data delivery system Fig. 4 is a systemarchitecture di agramof an

al t er nat eint@rbeeRswith a)wegrbéoweafqrdscwm thpwericflow ardepecenber 2003 WO

001 77685 PCT/ US00/ 15317 15 Fig. 5 is a systemarchitecture di agram of an
al t erttat e enbo@Thempplichtiomenakinle of e centyalsdata dmb computer may comprise a

data converter function that provides dig'ital data conversion and data filtering of
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.



Fig. 6 is a systemarchitecture diagram of an ﬁl Eertnate gpggrd%rﬂqgég}zog{g t he
ata delivery system 5 Fig. 7 is a systemarchitecture di

gl ternate‘@f‘%’B’a ¥ent of thg data delivery system Fig. 8 is XCHVEYPARDBF an

'exenpl ary secure enclave connectivity center. Fig. 9 is a diagramof the
central data hub architecture and interfddes. Fig. t 0 is a table of
central ddtracessingtbewrrkfiowtardenatthe déntfilglatd hubscanpHese Faddiviag o lssr
subnmit ‘server processing within the central data hub. Fig. 12 is a

f1 owchar t geherateddivepdioehorierYer oiffiehs 838 ABthdahtrdi Hats hai hé%{éﬁﬁ Gt of the
status sevg:frﬂ processing. Fig. 14 is a diagramof the task &tate granmtlons

rans 11 on g oF B oI DY ard Breding BmBiREBIder plia Rt ofe ™ ©

transitions maintaine festatus _server.OI g- Lol sTan exE ary -

i splay o erni.n nd sybmtti i .
CSP12Y Sfadc R AL ERER A B0PL U550, BdeHERLEL g L uarkl o o e
di spl ayi ng t.asks, de gn%etncies_for tasks in the workflow order. Fig. 18'is
an exe |%r<§/sa?k‘€B|'55 Hie for iding thedaskcexetingdtbe mytettask, maintaimingitios f or
the workflow order. Fig. 19 is an exenplary displ ay. of ‘a user int erface for
speci f yi néA%r demerdendies sndenenitoringtaskistaius; khtaringooitfisld datd h Seaeibe
2003 W00/ 77685 PCTI USO0/ 15317 16 Fig. 20 is an architectural di-agram of

the el ect Acaessibietty thencerEal AlatEMUDEBERhENUMNY Po SxForPBANIDERafibiforl IS a
system archi tecture di agram of the data delivery system 10. T data delivery

syst em wi &rchival. Themwrdenémgﬂ@éﬂ(ﬁoﬂaérdﬁﬁfé“ré&w&ﬁgﬁl 335:50 qq@agg’rﬂg{iaghg

be handl ed, the data workflow, the tinme domains to o

\égreic |61E Y gfr}tgﬁﬂaHb%itrp hakéIP brEwSLY] THE' P afiBR RESALI8 BkeBlifld B2 Bitted task,

10 converts digital oilfield data and filters the data as specified in the workflow order,

publishes the. oilfield data to a web server as specified in the workflow order, sends'
the oilfield data as specified in the workflow to an external server using an FTP
protocol, sends e-mail messages to a computer server as specified in the workflow
order, sends a hardcopy request to a product delivery center and sénds oil field

15 datain near real-time data from the data acquiéition site to the multiple remote
delivery sites. Oilfield 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 e-:‘nbodiment, 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 recsiving 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 t_hé 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



has been desi gned around three main sites or functions: th®eeseqbeérsiO0Bon si
(wellsite) 11, the delivery site (operators' office) 12, and the auxiliary
sites suchVId% a services center 13, data nanagenent cent
‘product de iven%gscent er 15. These sites comunicate thr oughgé'réfeég?ﬁ%%
central data hub 16. Althouc not explicit shown in Fig. 1, there may be
mul tiple deljv r% sites, auxiljary sits affd acquisition sites connected to
the centra SE&E&’ ROENEISs afRsalighed slisratehing tha taskaiod eikecution executingtthe
required |ocations, either to the delivery site 12) to a 15 auxiliary site
13-15 or tl@skpaddpguitering desksstadus.1. The central data hub 16 may C | ocated
. either within assgcure Intranet or within an associ ated secure encl avE

Di gi tal deliverSubmittihg theltasiecympirises rbteilifbs Wi ' op)
12 achi eved t hrough thg use of dg?a f or war di -Eg pragtgw)lsrﬁﬁgﬁ%taﬁﬁjgl?%

ooy e S OSunbe Sesmrre s e Vol S il et

acco dat bt 5 dHR+ R i j 7. directly between the acquisition
i te 17 ando oW xRy 8R4 dRPRRD G6Gke IR e Wi oterds Bdhek abondeduns may
be at | ea/;;r 8§ .ﬁr oduct . del i ver .center 15 conprised: of ‘specialized hardware
and sof t wdre %’E 8 FOMRISSFTeCe Mg RWRIKIIPY ardegeansiest at asubodbserver pithin n

t he formgé produits such as print: 25 tapes, films and CDs. The product
del i very dBR©CEPYaldaghulvalisiatingdhe searkfiow osden and platirgethenberkfA0Srda
00/ 77685 PCTNS00/ 15317 17 the operators' offices at the delivery site 12 or
may be | odit @@ abpriquaue; Rispaiching and executing the tasl%dofritfrisléé?ﬁé@é&iﬁ?t@ﬁ(s
gener at ed _a;tavéhe agqui sition site. Network transm ssion to the |oca

product déhiavdispatchrqueue By rautirag the taek 46 an jli%Efion ki om
renmote acquisition ;qites. )'?'he tggjntral dat a rﬁ%ﬁ%@ﬁﬁﬂ'}é?ﬁ%" %gﬂ%\?gf{/

cent et0 15 exeditibcnweb data server of choice 18 are typically, but are not
required to be, co-located within a single data service center. The data

delivery frame LS [ confi.gured in a nunber of ways.
There are nanng{eé;%@é{élt%ﬁsgorﬁeEQ%yg%}ﬂB @?ﬁ F\?I&"%ﬁlfjﬁ ORNEEIoH; 3 fQ]Iﬁan t he
preferenc Qperator at projecgt tine, as well as the conmmunicati ons
confi gur at(:aa i’gﬁg%@}h EBY"SgrPO’ Qeg%,&Gf‘iqrﬁpf)ﬁe’r%]&f‘%%at%?@(Y‘{?%ﬁ?'&ﬂbr@f%d ‘sof t war e
tools located gn the o ?rator .desktop at the delivery site 12 or on

deskt ops &P 'ﬁ%t'%ﬁ%”’@g Qi eding e pilfied et tae dax machine adfdbitrenser
framewor k system conponents. The tools facilitate the reception, handling

and mani pRretoreh(FJP)marer fasssinding filesiter setyei exdbinal to thed esttrairdagalHyp  and
assist the 15 operators with their next step decision process, be that data

i nteghat i &8ing NTRmyotecal,isRP$rasterzs appiratiohaddirvemiar cBRVEIAG Yets fidnen Site
Data delivery fromthe acquisition site 11, including both neasurenent data

and | ob sPRSgraptiicaltotrats tyeeberagtisaToirhee HEek narcdy é(gﬁrgplig%\ﬁgﬂ );'eirrrver%”rh o

m crowave) !0 I SDN, cell phone) direct Ethernet connectl
Lhat  SupDRS Srkhty AGEnRY RS LRl KaIREH bl T A BB eehlE,
Sof tuar o PEVRFB RIS S BeREiHE T Slks o sBhve: Batsansscdath g ando: ng
Cui rel | ne SBVERIRR PO = akine Seiver| BGeRQHARF ima ransferapvaYon server
| 20 s 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



11 Decenber 2003 WO 001 77685 PCT/ US00/ 15317 18 oper at i on$} DetdraberddoBty to
transmt files as they are being created is an essenti~ facet, crucial to
tinely de®%§%3%taki ng. A router-based matbile connection solREVEHY18 gned
to fdcilitate connectio of the acquisition unit to the nbst common

communi cati ons net hods encounters 5 {' stbhdard nodenmi dial-up, |SDN or

Et hemret) ¢rfjtrajelala dub and andechive mandgdr foy stavaging dile HuRt upleaasd e e
their network connection on a regular basis, consists of a router, power

suppl i es eertralatzneg hubrand filecditaWanaratetoAttha it %&i@ﬁuﬂﬁfﬁ% drﬂ)érréiﬂpa”d

ready to enable any Internet Protocol (1P) based networ application. S

- designed A&plidetiBhs. THE nidrfitditig &%l&%‘é&@ t@?%%h‘?dr#?ﬁz%@ggs%pé%twg UEUEr Kk

straightforward to set up and™run. e software

any conn A ' I ' nd.assi st i th. tr.oubl eshooting,

U onat | caRlenénBh PR gk InBSEadis li Tadlh sthtefigs TREaBIng ek and order
Transmi ssion Protocol  The data delivery systemneeds to transfer data from
the o ens-tﬁg% S %'t'%@waébﬁm%ﬂngmwmdtniaqngitwsﬁioadapmcmn
establ i shed comuni catior infrastructure. The data delivery systemincl udes
a robust @eHeMheRitask depandencies ane complisie. Jeiskrdependencids, inclideed
transfer express that maxim ze: successful transmi ssion fromthese sites
and proviekecutingahe tasicaiter othentasks hare 66mpisted ot HHEr &S img!
Protocol /I nter ngt Protocol (TCP/IP) networks. The 20 pfazﬂl?e(;'(ﬁ:% gﬁ'@rgi%%s
renote figdlapsygtens and sends and receives file data. It uses clienf/server
nodel simlar to that used by File Transfer Protocol {FTP)) but transfer
express provid ' Lo r . nicatiqns operations. |f
a comuni cat i oﬁoﬁéﬁbﬁgﬁﬁw%{gﬁqgﬁf ?ﬁ%@%ﬁﬁﬁﬁg"ﬁ%@dﬂ? oldﬁ%',"e 'E%t"lt'ﬂ’@ or
emai | At he,f.l.] . efr. ks aborted. This requires the entire file to be
sent ani‘?f’(tér@é's’%ﬁg&h'ﬁﬁ?@Qa%s{f?%%fdéw %gﬁ*aaﬁﬁcﬂlé'ﬁ't'@!@rﬁ*@s@ Bykiplen on the
ot her hand, rec Y_ers raceful | y. 11 Decenber 2003 WO 00l 77685

PCT/ (TSOC"P_M?')‘%. ey COMPrissmAIAressing ssworldlovhettarst ascantralidata hube
transm ssion will continu a fromwhere it stopped. FTP and email are al so
very i nef@arapéier thataentrolsdelivary of oifigldalatd drom dhe alapar asquisitionashé tenthis!

of ten expands -the size of attached binary files. The transfer express

syst em prrewmate deliveny sites tanstittiagraiifield datf ovéra firstRdmruficatishg hBfvork
transm ssion tinme and maxi m zi ng bandw dth usage. In addition, the transfer
express sfysrhentiftaddqifsition it @ohipritasid H@éérﬂf?'d ¥ huBrmpdtBR in near real-
Transfers-the transfer express system noves the data to tnllle recei ving

conpuker ifdelif ré Jﬁ%%g@ 148 WIrRfiGW ord &t %n@lsbm@wﬁd%ﬂf%&(ﬁ ﬁ%&sﬁgr ] rgioqr%rg%l open

file, facilitating t real -tinme transter 0
data hub to a remote delivery site using a data server that is part of the central data

hub, the data server communicating with multiple remote delivery site computers for
the simultaneous display of the oilfield data in near real time at multiple deiivery site
computers in response to the workflow order.

0 In one embodiment, the computer implemented method for near real-time
data delivery of oilfield data from at leal_st 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

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



10 Programmubility-A Conponent Cbject Mdel (COV) interfatBeadhmbbav200Be
Transfer express nodules to be plugged into any M crosoft W ndows

appl i cati oo ohhégssi nplifies file transfer, and provides cusi,eﬁh' %ggﬂ 317
transfer status updates, options settings, and conpl ete error-han |5ng

integration into that application. Data Sf anbling - Al data noved over
the link i | e and i t 15 easi di scernible fromits original
val ues. Mi 'lfiseg‘ﬁ gg% Sf%ﬁ%ﬂ‘ﬁi'eélﬁqﬁ QMRS .JeEmaitingthe;datader delpiesy fothn
and provides seaml ess file delivery of both binary and text across UN X)
VAX and WRaHIRe semetedelivery sitas baseg enthieodeliMesy sitamsdquirernasntsessd s usan
. limts firewall changes by 'O .requiring that the two systens have only one

oper at i onzsperifiyd workftdw pPagranietouting thé-daterfo Dhlard@nsydaivery aite the
acquisition sites 11 and interpretation systens (such as the data services

center 13)hartdeopyremticttbased apehah ' | d
Picture Descri ptﬁlyon System (PDE), aﬁm@?gﬁﬁgggsﬁﬁ%ﬂrﬁﬁaﬁlgﬁwl ", 5

St andagd (dofifih jGh : - 1 S),.f t. F
Coggi ng Togg fhe Kt e (AP ERE BRI BTIRS bebRtas the VBT hadinny
LVD d il the \Wllsite | tion T f E Standard
(s 1 s ekRbu biend BRpPRL Boriminisses bRtk adeRbreRe | mo o
near real-tine trarisfer. WTS data format is based.loosely on the Log

I nf or mat i JfAN§MisgionProtees! unonaagueshby atileast eseiaf the mulinlandelivery sites.
acqui sitiqn technology and date telenetry technology with the industry's

unabat ed deifameihed compyises a buit-int dath recoverymoduie fim thalcarstralakita hub for
i ncreased the volune and conplexity of the data being acquired. Conplex

data are detoveringidatd if#he transmissighohthd oilflel data AR fHetdathGddifsifisRphi cal
data fornerly delivered on paper. Categorization and docunentation o 10 the

data el i eystehmheshdendtiplel reeieRSddIvbY SRORAE " idH | at <
delivery ;s?igt iative to ggteegori ze dat ?}'ﬂm [ vggea()jﬁ,d %@?%cgm@{easglsﬂ ‘l"@gujéj

I ons

0l o BaPLGmBN SuRg B Danbifuddblor YR KelEI BB hashe”
sui tabl e fr%rtwbi'ﬂ@r exchange and qui ck exploitation.
The computer-implemented methods are embodied in software programs
that may be stored on a computer-readable medi.um. |
15 BRIEF DESCRIPTION OF THE DRAWINGS
These and other features, aspects and advantages of the present inventior
will become better understood with regard to the following description, appendec
claims and accompanying drawings where:
Fig. 1 is a system architecture diagram of the data delivery system,
20 Fig. 2 shows the data management system architecture.. '
- Fig. 8 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.



15 Custoner Data-Contains the basic data and the essenti & Datéembarpodat e

t hat supplenent and supports it. It is suitable for 'data storage and
advances &XPP¥71¢8%i on by specialists. Producer Data- Contai nsPCTASOUES37 on
to basic and custoner data, date neaningful to the producer of the data. 20
To all ow data delivered to custoners to W& accurate, conprehensive

consi stent, acdegsblis e systeratarckitddtare dizigearpr sl bRe RS chsTHitRht BPH‘I(# hat
adhere to agreed-upon policies, requirenments and standards. A uni que data
exchange datadaliveryfgetemended Practice/Digital Log Interchange Standard
(RP66/DLI S; has been i npl enment ed. Devel oped by a group of oilfield industry

. I eaders, includtgc Iy exchange fornat . becang an
Aneri can Petrolqielg'ng3 ﬁéngt%ytg t%e' Eﬁ%%é%ﬁ%@%%gr\/@ﬁ 2le gapodiment of the
PCT/ US00/ econmended Practice (RP66) in 1991. The
Pet r ot ech%@%ﬁeﬁ%eeé@c#?'ﬁare Cor porati-on (POSC) adopted it in 1992,
triggering i tsr‘___dev_ﬁ_l‘ ogment as a syntactic standard for seismc, drilling
and | [ oggi g9 Theasystararchittatuiecdisgeam of sraaltematd embsSHimenpoktte a
data schema or 5 nodel that permts the storage, nanagenent and exchange of
qual ity dgeta deliveryeyistemly defined in the classifications |isted above.
Through a description of . equipnent, tool, process and data, the formt

ensures the tr&gadid aldiagremv of & oRBmigian SR ur8 Gnsidve céﬁnog%ﬂggf%ﬁte% vay to

classify data for purpose and consequentty provides ease a access.

caui pront - pr ot SoRSaenE o e REB AR ey e R R B eBEs ot or o

equi pnent, proceSs, channel and paraneters via

in the specifi ¢y ; ) j uch .as tool, equipnent,
process, channglé,l'a{aé;llég%g%rgre?feqrebﬁgrgéﬁgi% %ﬁeé'ﬂa"dﬁ??%'}%‘ﬁsonar y-control |l ed
name Regi st erd, [ oper names d operties for DLIS objects is a
prer th%i sigt et (E '@%W&%gewﬁam%ﬁ% r?@ﬁrfﬁwgspmmg \é{ithljﬂalhﬁmntﬂ% data

exanpl e, ﬁc | unberger maintains a public version of its QGlfield Services
Data Di ct PHRary (OSDD) on the web. It al so endeavors to document the
products, especially the digital data (rationale, genesis and

qual i fi cati on) FigHe isea Hlowehantefihé dispatci serieppracedsmg.s i s cal l ed PDS,
whi ch has been 20 designed specifically for log graphics. It is a
sophi sti cat ed, Fignt 3 isealfletvehhm\tithe dRitis eel@tsRRBA8RMg. Standard graphics
protocol used to describe, store and transport |og graphics as efficiently

as possi bl e. PBRy.cRNishe drigParfofRe tafesitc @ria%itﬁﬂgyrﬁ?@t%ﬁgggg"&ﬁ%es?% creen

di spl ays. The end user does not have the capabi ails
of the PDSghdeke; however, the ability to add and renove 25 annotations is
possi bl e. 11 Decenber 2003 WO 001 77685 PCTI US00/ 15317 22 WTS was

designed as a g nt=d try effort onsored by the I ntemati or Associ ation
of Drilling mﬂar'gé%ga%ﬂl\ °fa1ﬁ8 qrégqﬁg%gﬁﬁg;éppg, maiptaned by the staust
sharing data anong various contractors on a rig. In WTS, standard records
a defi neds?rc’fefrr ovide data on rig conditions, directional surveys,
cementing, bas_, )

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.



5 formati on eval uation and other common rig activities. fihDadenbér@003t here
is provision for customrecords that allows any kind of. proprietary data to
k exchange as the data in the records has been agre%- en
th sender g{’r@&ﬂﬁgésgecei ver. WTS is an appropriate format for dri qtaﬁ%%ﬁdat
transm ssion due to its ability to transffé dept h- st anped data efficiently)
as soon a 10 itgi.sof(gcg:lired. Jhi s Eey featdre elimnates the need to wait
on the last dat &'9~h Sy achitectyrabdiseramminbe eleetteniodata Bib) bef or e
starting the transmssion. It i possible to reproduce the acquisition

syst em dat abase in the opeP&IHILEDIDESCRIRTIOMOMYHE DRAMINGS Sition

. applications renotely for the purpose of viewng any interpreting the data

bei ng acqui r ed. Fignel ieasystermearchitoctare efigrant of Usd aat= Belivry 18/st&19516.0T
generate any file format with any data that was acquired and transmttec

fromthe agati déﬁ\}e:r? systetn With ﬁ?ﬁ’amﬁvﬁ@r'd&hﬁ‘g&%@ﬁ% e bési ﬁbh?’a%MBg 1

system 10 provides fof interactive, real-ti | aborati I'éW ng

e . . , .y . q : ¢
A A AL i i 1
interpreti crit,lc rillin n oggin a, both o hich are use or
*next pst epn%f Xﬂlétyl %rf’oé@%llnﬁélp rﬁﬁdargé Pﬁgwﬁﬁqmmheﬂs @vailablen Spekifieglly,

Speci fi cal Llé drilling nechanics, resistivity and sonic data are delivered
in real -ti FBStheRgHesigned (around; threat maporsitasr @ssfunetiansi Yisé sadauisition si
selecting casing 25 points and mnimzing fluid loss while drilling. Sonic

(Delta-T) (uelsitehillle thieidelivery sitee(operatdpeosftive) 12088d \thb HUxiliey Bitos such
PCT/ US00/ 15317 23 delivered to data service centers for integration and
correl at i othevidata s&reicbs cbriter 118, @ate'masagément Renkirt 18D dhide pFRILT dolBP”
and update the well plan in real tine. LMD data are delivered for real-tine
i ntegrig i OBehterqsa reservoir nodel for the purpose of geosteering. 5
-Getting the logging information to the right people at the right tine and

pl ace- wher ever b 8 : jte-f- be achjeve

t hrough poi nt tqo-h%\éﬁﬁ%cs o%ﬁ#@a{ﬁ(t%n@?q%?ﬁ%é%ﬁ 5?&‘5?@%‘?\/'«3‘?1? e‘fﬁt@ﬂwug
W tness so L. package) origi nal desigped for pojnt-to-point .
(st andal oné&%f‘%@éfﬁgy‘énwgsiﬁrf_h.éreﬂ'?éafE?e’?‘é’ﬁiﬂ'gd%'ti?%&t@,p%@ﬂ&%j’él $itn
use the transfer express transm ssion 10 protocol for comrunications

al | owi ng i BN¢ Aagkigiieny sEesfonnecird i the centrabriatm kbol 6. Therthuthd 6ceaaeivl
data hub for multi-point transm ssion. Real-tinme point to nmulti-point
cormmuni cat fiata aad derwardsyit 40 the required tnrationsb either to the detivenyi sital 120 téiag,
20. These established real-tine services conprise just one facet of the

data dd& i veuxilianyasitevdBk15 Reab-thenscqudsitiomisitat 1 DThé lcewsras RREA RAubsS1E rhéy b
provide tinely 15 expertise on nultiple wells worldw de froma central

| ocati on olocatdd igither Ivitihi @ secuns TRtrAnd bR aGihiRdaR st S8dH8SerRA|E!
use of key staff, but al so reduces travel costs~and personnel exposure t

0
hazar dous 2 QEIRehs - : Al it faciligat r :
di ssem nat igam‘nia?)f beswg??geit EEEV&&A %Ihm 'f(z]ne t@grrgggé atb? §§?f33§%#acfels%8@p(}n1ﬁahy
wells in a i gi i r.regqi day'.s nodel for_decision ? Kin
s thus boadered dhrodd thdlusCHl BB JenBoRd Bieer LIS Mertatend il e
real tine rgnot.e W tnessing. @O: tral Data Hub Vellsite data are transmtted
with an 8E5HaR SHAdHTee e fmSTRSIOR @i WorkoWide \Web (WML CE|ver
central data hub 16, which is specifically designed to ?5 receive the data
and c&%y Bieugha webedataTsriveeiBr aThe systemiicancalsaratcomemaddte poihtdepaiber

2003 .
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 deliver
center 15 comprised of specialized hardware and software systems designe
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 i



W O 001 77685 PCTI US00/ 15317 24 associ at ed sof tware provi d¢Deoémperta0ageabl e
processin LLity for transferrii |arge data and graphic iles of any
type from%ﬁgp/?%g%ti on to another with hip reliability and e??%}&#gq{’csc’{?se of
bandwi dt h via conpression. Central data hubs may 1 depl oyed around the

gl obe in EI ose proximty to data acquisi ti‘on sites, achievi ng 5 gl obal
comuni cath®ePeraiors raffiees atidhe dediveivesije 1€eor may batlacdtedsvittGahwhnywhere,
rapi d data and product delivery, usir multiple electronic delivery mnethods

(fax) FTPremeying thanneedr forrprodottsitd ibeegerotzted dttheoach\d@sRieAPsite. Network
generation. An order-based processing systemallov~ |ogical queuing,

- execut i ontrandmissioki ft0 thé lossk prodiier eRNVE c@ﬁ%é?’ﬁh‘l@ ét%a"ﬂ  rddl ! g,\“@ddé'{e

managenent and update of these tasks by authorized perSonnel Vvia We

e hon SHESACHE P a5, PP, DRl 16100
SUPPord o gHiGY SaNePS e BSG hidh Hhle SeoE e Al o bR b

custoner, weI.H fa 15 machine, transfer destinations and the like. It

al lows t hEEQUFRY 10 bearGo-lactad avithina singlerdatacsaviset eentedi Thandatdedelivery
resources _such as the dropbox, centre data hub, data center and transfer

r esour ces framawerids Jlexiiziatand can ibe configuredsn fc nuimberadiviays tTHete Gire than
conpanylwell focus in the session to the central data hu. 16. A user edi¥or

al I ows adpermatationsr on tthe adatat delively tthené depeheings@poh RRBT Biefersnés feaRuP
utility allows adm nistrators to archive old order records and renove fil~

data fronopbeatsy st fpi‘b}ﬁct e, 49vedlPas e eommHicatidrid Emﬁﬁﬂﬁgﬁﬁfc&qh&%@

applications utilit allows admnistrators to custom ze

are appi | ﬁ@g@isiﬁ%ntére.use interface. The change fax routing allows
admnistrators to determne the origin c the fax deliveries, either from
the central hu te fax unit of the central dat< 11 Decenber 2003
WD 00l 77685 Pcb/e%&fﬁ? haddivarg:ahid 50 \e’ﬁrerf&oq%?%@d PRRgeoperaias desktop at the
adm ni stratlors tQ cgntrol the back end servers of the central data hub 16.
The cent r SP'YRIY S areon deskignscal IRe dataiserdces cantargh3 oictes they data
wi th dual processors, dual power supplies, a |large capacity Redundant Array
of 5 I ndefiefirniframewerk systeyn campopppts. diskjooaiitatectheClodaphibnf handiiray d,
and network adapter. Data Seryice Center and Data Managenent Center The
central dand manipalatiohsd datavietedvecheitmeraptsysicallyadesladirenicany, aid aksist the
auxiliary services. Auxiliary services include data service centers 13 for
proceldsi nopératos aduantRir inger piep abbBicH sidcasPU Niht " WA { Mfegration
acquisition site 11. Auxiliary services also include data managerrenq ?

centers 1iﬁterﬁ§ethﬂ3n§wbg(§)ibbi3br{§ger8ﬁgﬁq§ati on tools and their acquired data

i ncreases, and the val ue g these data is realized)

post - acqui si ti i . On and processi ng becones an integral part of
the data deli ngté cGlRHE aéft ta service centers 1.3 exist to process
newy 5 acqui r@d dgtfi tofvari Bus | evel s and/ or performreservoir and
formation eval B84 GRIVETY fEPR DG acauisition sieck 1, dRgiuding beth measumemeantdata

source. Staffi ng of a typical data service center includes a mx of |og
anal yst s 3hfiiqthElatys ffatmationxpayike traasmitied over satellite, land line, microwave,

!0 ISDN, cell phone, direct Ethernet connection or by any method that supports the

—

TCP/IP protocol. Generally, either the operator or the service ‘company provides
communication; from the wellsit_e. in either case, the service company’s data
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

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



the maj or geosci ence disciplines. Data service center 131hBedsvabes 2003t ens
typically center on a Unix OS Sun D Mcrosystens or Silicon G aphics

wor kst at i ogoglesk.- The range of software applications avai babhRed/fs317
‘ext enisi ve, enconpassi ng borehol e sei sm c, geol ogy) borehol e I nagi ng,

pet rophysics, well test, and production Q‘%I neering processing and
Interpretation.fu cthonat-gf’.t les, The, data agenent center 14 is an )
integral [PRAEPNTINNGARIIY SO raRsMIt tigs a5 heyhare heing areatedds arr esaentie
different dommins (seismc, drilling, 11 Decenber 2003 WO 00l 77685

PCT/ usoo/ faealy cpuciaktedimelygigcisiesanaling) . The data nay be either recently
. acquired or pulled fro archive in order to exploit the know edge from data
previ ously acquh redtersbasedtemebile woreetion pelutions depigheddeciagfitaiar dorplectibe
dat a managenent center 14. The da~ nmanagenent centers 14 allow for the

conbi nat i @f the hozpiigitidatunitntoothet fidst eBnion 2orGSicalibhd mé:-thﬁﬁé 'e?lcggﬂtel:ﬁe

disciplines. Fig. 2 shows the data managenent system.architecture

dai nagageqs Nt | Giale ' t t 21 Swel
dat abage 33 EROdRORiAcT, fhellp, ISDNCQP EhaheD. Y Bb, (G 4FRed iy moBil
seism dat o] ta froma sei.sm ¢ data managenent system (for

ar chi vi nc %@ﬁ%éﬁﬁ‘g @Hg?@%‘e'ﬁf@lq{a ﬁlﬁ'rk n?@l"%'%i £ogag go,n an, ﬁ‘hy@g'j& ot
dat abase 26 a| ong wi t other databases 27. The data managenent center

cont ai ns FONEISLS 8f ATeuIAToPOWER SRS 2By soBRREtRsS, alondwithoa isoliwapairtedaco
store, organize and track a wid~ variety of physical E&P data assets. Users
may utili ZR¥eeonfigiradcand mgady dat eoable anywkdemet| Bratoeoid (IR)t basad mistveri n
all supported formats to a | ocal machine) fo 15 exanple, a data processing
wor k st at iapplicatien.ditt is desimgedefdr ayetsewhar ake thmmngaépmmtge@iwmed
around the data managenent and data access functions: Loading, validation,

edi ting andraightRoneird aD; séti sl arkE fes STRE Softwas i an%@%ﬁ?@r‘dv%?éfyn WOk LA
dat a nmanagenent process integrally ties to the data deliver) 20 Tranmework

can be sh ' i tab ' ~ m. . oped
For 1og decanpeing, ioRSEMy Ay S5t vit ORseaRaTRE RlouRlRe TR A10)
peri odi cal | I files |S and PDS) fromthe central date hub
16 to the @?’%%@88&%&%@%9(0&&4%%? its archive systemusing a
comuni cati ons _prot ogol,, such af the transfer express protocol, together
with a 25 descr—i@ﬂﬁ@éﬁ%&%—"ﬂ%’&- The | og database receiver in the data
managenent center 14

J The data delivery system needs to transfer data from the often-remote

15 temporary acquisition site 11 to a site hooked to an established communicatior
infrastructure. The data delivery' system includes a robust and efficien
communications transmissions protocol, called 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 ¢
client/server model similar to that used by File Transfer Protocol (FTP), but transfe
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.



11 Decenber 2003 WD 001 77685 PCT/ US00/ 15317 27 processesi1i DeBerpbéra®3t he
description file to retrieve log data files to be | oaded and archi ved.
During t heWQ0G7¢3di ng and archiving process, the database sPETaH00/15317
‘continual | y updates a Hyper Text Mark-up Language (HTM.) report, which the
operator at the delivery site 12 consul ts!®ia the central data hub 16. 5
For gr aphiWhendieacomanijcations link kRBcstes aeailalsie] thd ermehfssivhtWillcdifue
dat abase managenent system (Fig. 2, 20), in order to e~ctract the field and

vel | namedrdmomhere*RStopped. FPsaridehfiesrd oa@é&gr' icRint tyith ki t
put in the | og database when a PDS is Ioardegl.% Af t r'aféﬁ'g%gb@\yq %QQBDL@P_:

oS RS RIS M e U A el

Turning b [ i rder to provide timel]y data to,a |arge, gl obal
audi ence) a?ﬁeh%rﬁ{; g%nggp%?ﬁg %{??%msﬁg%\ﬁ?!?%gpmwr@ﬁ@ fa @ Weximy@Ey 0? W\%lm%&
being utilized. .A QI atform i ndependent software paclgage facilitates the

del i vePy SHNYNEIRG transmisgion, Hne apf miexinizing begdwidiht usage be additiony ¢hieed
and transmtted fromthe central data hub 1 f to a web data server 18 to
oper at or s trANSIEIRXAress pysien piovides then followitg FargctioBality: a system
architecture diagramof an alternate enbodi nent of the data delivery system

30. The data deRealeimesyrisford-theatranster ko8 sykidimbled Ve Hhi! 15th8
wel | acquisition site, point to point comrunication 37 between the

acq i | betvieen "t hie ©
Gara del | vary LyoranpuBTRRR oG divsleeh Tis <les SRlth YE51eh tim APy

| I si h ' - i k.or.der f h
equi i 11 oo SRRARG hoFeallind FhAE AR A S SBAR Y | < epoci i cal 1y

desi d to regsl e L a 5 carr yt t order. Data service
centgﬂg 33, daﬁoﬁgﬂgﬁﬁﬁ{—ng?%TPQoQﬁn{Q%Jecﬁvqgéég ) infedape Fowe tias
PCT/ USCO [ 5317 28 archiving data and product delivery centers 35 as

di scussed | EHRfEr @¥pPresgy;m S 1o &¢ pluggrddnto vny Micsaselt Wisidows: spplications
35 provi di for _handcogﬁ/ ({)ri nts) 4( tapes 41 and CD-ROMs 42 and the |ike of
the wel | ABKuisimpiities dilectransfer, wne provides t customized: tfarsfer stetuk updates,
acquisition site 31 to the central data hub 36) th 5 engi neer can sel ect as

the del i vopljonesettingsaand tomjslete srorhandithgntegratoiimoaRaESppiiddtiophe
operat or desktops 32 (delivery site) using File Transfe Protocol ?FTP)

comuni cat | ons Dla Bérnitiiig \velall dbe nfVens9ér RN i€ Serdpldl dif! [/ RRY

vehicle a web server 39. One type of communication that can be use
the wap seasi dgge},ﬁb@fﬁgfﬁq , b "drop box' that accepts data
fromthe 10 gventral dat a ugse%@ﬁﬁ%{éle%?ed with this drop box 39 is a

notification |j £.ar ~ r, ,ch captures data processin

par anet er s, thylj gé%. é‘lgﬁ?@ﬁsﬁgﬁ%v& ferarﬁ?(pgﬂ?s c?)’??%’ﬁ’l igtl “Plﬂﬁg’é’?‘s and
specifie .t he operator. Prior to_deljvery to the drop bo: 39, emails are
sent to S‘H’g%é E?%Fge§§ fi'%e&%'g?m«?rf athiingpy and R aerpsaUNbe Ndh @nd
del i very. T@c?nt%ral data hub 36 waits for the conpleted delivery of the

| oggi ng 191 R'IMIMS he acquisition site 31, and then autonmatically
delivers it to_the specifies web data server drop box 39. Subsequently, a
final automati Eirewaill LimitatibhesThe ¢ramster epress heystishdinhits firWwalphanges by
downl oadi ng. An al phanuneric pager may be used in place of email as a ngans

to nol f yrequirirenthattks twb s@stm@aaw@nwﬂoﬁ@@péfalo_nw’rcﬂ& i@ 4 is a
system archi tecture di agram of an alternate enbodi nent of the data delivery

system 50. It Ppau WeliveRFopaNCced web-based delivery systembull to handle

E&P data. The HEFW’T%VTVstem 50 features an acquisition system5' at
|1 i Si Rl ' ' t i.nt [ [ 57 bet th

gc\é\ﬁi i f‘icg;“ S batd gahbfateA Ut the 'St dutliidn SRETYY S8 Iir?tgrpretat%nmgy?sﬂemse(such

as the data services center 13) are delivered in several forms—graphics, in a
format called Picture Description System (PDS), and digital data in either Log ASClI

5 Standard (LAS) or Digital Log Interchange Standard (DLIS) format. For logging-



system 51 and operator desktops at the delivery site 52.1Tbhecsraber 200Bi very
systen 25 50 also features a central data hub 56 for accepting wellsite
dat a transwd béredssmi t | 11 Decenber 2003 WO 001776S5 PCT/ USOZv8SmNS2G an
‘acconpanyi ng work order fromthe acquisition site 51 to a nearby central
data hub 56, which is specifically desigpgd to receive the data and carry
out the Omb~drmﬂrtoga ep cgn@emw@'rsc!ﬁﬁngdaa@ RBAGY BRdie qagirﬁ{)aiioﬁ‘lﬁraﬁ

pr od sed abo

S G €
archiving data an uct delivery cenfers 55 as di scus ve for Hg.

1 are als jd . Li yvek t rovigde for..
har dcopy %6%@%?9) &glﬁgﬁp@g@%@ %ﬁﬁ]ﬁ&g '%Q%gc?’ f’ﬁg‘sﬁ I °§8q&rsﬁeé'gwesfst e
. data. Data ~is transmtted f a well acquisition site 51 to the central
data hub B6aEFerrtian tanwer JVEFS diatk fommatdisiRaseckiaossiv.en thaioa foenatia.
The eHub 58 is the single point of entry for web-based data delivery from
t he oper aStandarddbi®)op at a delivery site 52 and subsumes the 10 functions
of the FTP server and web data server (Fig. 3) 38 and 39). The eHub 58
provi dgs a sec@duplingr aivencés adiboth stowhhole arguitition eeghnokeigycahd( HETP) .
The eHub 58 provides for file delivery 53 to the operation desktop .52. File

delivery hdehfsirydRAhnSISHY With e Fhd@Wn 9 urla@Rked id8mad %F‘%%N@{ Yasoliifol
eHub 58 al so hosts a Web 'Data Delivery (WbDD) software appliTation that

Lo vt . Samal o LA Piipedl o B Aty U1 3HE e
custom 2. BRSSP f ST B ke

applications avail able. The éﬂpb 53 also allows for nulti-point .
conmuni caGrapfcalodala; riyneelaisd i RARem fraiegoszation Anst deedmentation ot he
?0 delivery site 52. The nmulti-point comunications allow the engineer to
send I | thietdata detiversd hagubecemeninsreasimgly tnecassaniubs Fmarviodra dlient detie
clients can then pull the data onto their custoner desktops 52
si mul t anedletiVgry initintive dt catggorizeldata nigliversd, defauliecidssifieattorisinciudene
custoner desktop using point to point communications 57 but to have the
data vi ewed by Badid DRite—Coitains tH@bétth@uél&pfé%%?ﬁéd‘%gﬁa\d}W%ﬁd 59 iPBynt
comuni cation |inks 57 are necessary. 11 cenmber 2003 00177685
PCT/ US00! redd shRclifinedr! poressbhgs s frfidd f b fanid s SitAniee Rord
39 are sitory tor all

server 58 and th web data server an onli1ne repo dat'a

-accumnmul a(t?gchgggé%agd rigg,gﬁéhﬂéﬁnér?n' It all ows operators inmedi ate access

to their rep e status of ongoing services, regardl ess of
where_,pin the | d these seruices ar, 5,.taki pl ace, Mor ni reports, bjt
U SHimar e, GUROMBE Pt SoRTANa e g S P8 e presiBth! cRNMLTL dbe:
for web access by authorized operator personnel. Th files are organized
into a hi dhak sHpPlemantaand@URAQrisHits It ds uliable Jer datAvfterage)and agvancec

required. Operators will be able to access all information pertaining to a
wel | (o nexplojtation lby)spesiglisted t o nake critical decisions fromany |ocation
having wel i 0 access. Through real-tinme access, decisions may be nade that

af fect the act Rroglhese ath—cConiaing\einl addition € iHdste.ande\castimetidatddat:
web 39 data servers may be established, allocated tc specific operators,

and posi tirﬁé@ﬁinﬁﬂu@&?tﬁé’pi&ﬁ:c@?@f HePdam, domain. This allows date to be
"pulled” fromthe web data server by authorized operator personnel, rathe.

15 thag being '133}1%11%9\} ddthOdbliferdBe & QistSmetd Go HBE aBBEr8 S cotiprahiEnsive

delivery sites
consistent, accessible and shareable, _data products have been defined that adhere
to agreed-dpon/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 Schiumberger, this data exchange format became an American Petroleum Institute



and 52 thus has control of when and where the data are d¢i Deesaber 2808 dat a

and reque fekransmtted through the eHub 58 and web dat ;’.ﬁ
using a tiﬁé‘?g security system using secure Internet protoco (s:§: rI§|i igg , The

'user ‘only has to "go' to one location to gbtain data or nonitor job status.

Oncs 20 t S has " bqo rked' Q i on_of the nearest eHub web data

server SSRﬁ‘Hf) E@(?BHHQeHa@gﬁraﬁE?e é%%%ée iR c;rggéurﬁ%? eypteghttical dQpeaatSoftviare

eHub 58 and web 39 data servers incorporate the follow ng features:

Qper at or  [CeRfPoRAtIRN KRS Caadeptedsitin 1992, tdgysting éts developmedtsisr 3 syneactiy d

Li ght wei ght Directory Access Protocol (LDAP) database that identifies 25

. their constarydardHer seismjenddliihg and walliidgeinglat a they are all owed to access.
Once 11 Decenber 2003 WO 001 77685 PCT/ US00/ 15317 31 aut henticated, the

user has accessTHe Dibltaﬂﬁb?llgg@ﬁgﬁdgé TRENBE(AT(DLAS) BRRIsR & GUCLRURLT &

User log-in will be contro gital certif es (or secure

passwogds t I ; i It -The interfa to
Pho weh damodg e bt e 61el manb HNERE FICERERTIISn fdimdidta, B
Explorer). Pl I nSe QL Jaya applets . .can sed to provide enhanced
funct i onalqr?\{)?ﬂggn&sﬂlﬂgdt'Heﬁ?%gggqsﬁfc@ﬁgﬁ E?Eieao? %-e%‘fﬁu%ﬁ casstiption of
capability. Custom zation Wthin the integrated framework, it is possible
for custoROYRIPERYL doghPragess aadidata, the frrmalrensiues the teaseability required by
applications and displays for. 10 well |ogs or seismc coverage graphs for

sei sni ¢ wih& E&dngdusinhdt syppews er wapdoralassify &atgstor urBosednd ¢ongeyuently
product delivery center (PDC) 15, 35) 55 is a dedicated, offsite facility

staffed wiprbvidpeazme of datahatcessihesstantibal BRveneyd hesedftWaieSproducer’s
specifically needed to produce hardcopy end products ‘'such as prln?s ang

fil t : k ' d : LA HEH
Lhe 5 PDC AT esgh t neoy nhay Bniente AreEEsEr channep ] Theiettle, ig i

Inaljzati'on o

remai ns thRssA ﬁoﬁ§:§ﬁ9§§g@t¢é€g%€n§{ic HQFa %c‘c(w&si tion engineer, the offsite

product generation a Ineer to | eave the acquisition site

lier. The PR | Lgned t itali. the efficient fl f
Cransm it ed. dalaLE) SHEEHE (UG AS| EobrSQ BT, PHoRSSse iAol A iARsmStor

56, but its be ef_%,ts can al so be | everaged even when configured stand 'O
al one t hr 8@l igfly Sy c gictigerrwreertraffedt namespdiegisieringdiproper trames and
standardi zed, , engineered solution for product delivery, the
properties for DLIS objects is a prerequisite to any product development and
15 commercialization. For example, Schlumberger maintains a public version of its
Oilfield Services Data Dicfionary (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.



PDC al so offers a queuing capability. The authorized acqti Betértserenggneer
or manager can tog into the central data hub at any tine and nonitor the

status of wiecoosuéssi tted order. As with the central data hub)
'traceability is available. 11 Decenber 2003 WD 00l 77685 P&?E@%B?“lsgyﬂ 32

Product delivery center hardware consi stso f a PC server with CD-RO

i nternal DAT dri er, .a scarable array of printer front-end
PCs a. hi gh-speg\;/ﬁ(?o%%v&%%g%érﬁ%{seé l‘."ﬁL%@IS?% %ﬂq nsoeediby the bieratiopr

both the I D di a. CD- roduction provides operators with
an alter n%g%@?@oq 8@'@&!9 GQPEQFMSR%[S% ABd deithenaenerally acaepitedi protocol f

. endurance to tenperature, humdity ai magnetic fields. CDs provide an

" easy- t 0- us¥NaHIG, dAtsh aeng yateus dantrastorsoapat rigi In WITSV stahaard ebdshdk g
the widely accepted | SO 9660 standard, CDs c~ be read , back on nearly any

conput er ptefinad to provisdddatomn AGCconditibAs, Glredtibril %‘ﬁg@ﬁefﬁgtégﬁlg@nbas

product to operators. Referring nowto Figs. 1, 2 and | rvery

{1 amour k foxnalion wsaterl 4 abir eBmiASS" % Koniids 97 bAORBR MR, .

both at home or in the offic~ An end user iIs require

PC wi th eipbfa®isi _ |0R 53 or, tape drive. Several software
utilities F?]avfas lGE)hegﬁF X%Enég?ﬁgga:éﬁdg ghatt gacgl%o aT& E'PFI Pt WPTregnetary| data dot ke
reception, ' n ipul gtjon of electronic | og dai received either
real -tine %%%@b?aﬁ%% ,'&1‘%% E?'Paaﬁ*"?g"} ﬂ’éﬁ Jecords fiasrhrem agreed cary between thisi ¢
utility pack%i%? offeré graphic data view ng and annotation for PD as well
as functi difll yaf‘g d8av Epgelygis ViTiSheisnmane appropeategfaphat fioor deifling dat
encountered in the industry. For digital data, the package provides data

i nf or mat i dranEissiRerdye t itswbility 4o dranafyf depthistarped deta efficierty, id8 soon a
real-time. Digital converts functionality is also included to convert DLIS

to bofl@ Ldbis abquiraxd.i Tinis teyntbmtdre( blimirkites YA neBetORaift ,ttﬁé’@ésr\t/bp&’é%é%eb
Ity. re

al so includes digital data file sunmary |istin~ functiona

speci i caldoguireteinde tidtan sk Sassetitty Y(BMAY BEfr S14AHE thfaRlmiddfor? Tt |
ollowng utilities: -
possible to reproduce the acquisition system database in the operator's office an
run any of the acquisition applications remotely for the purpose of viewing an

interpreting the data being acquired. The remote user can select and customize the

15 logs to generate any file format with any data that was acquired and transmittec

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 neec
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
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annot at e it log graphic files. Printers may be HP350

HP650C, H @,%%PSON Stylus 1520, EPSON Stylus 3000, Print %?Hgg@%%%’nd
+Canon BJC-80. Proprietary printers are also supported when driven by WnNT4
syst ens. ﬁ? Convgrte utilities to allow #BS graphic files to be converted

i nt o nonpPelHEred 47 Wata sehyise Gemters,fosintparation and ceralagionrwith seimic@ath imnd
Comput er Graphics Metafile (CGW). The ability to convert M crosoft W ndows
Met af i | e Pislarde “pyiibe bit bashesdhasia maal andiupdabel ¢ walll plan hy reaintirmegL WD
graphics to be added to a PDS file. 10 Data utilities for exam ning the

- DLI S dat adafal &® délivezed oy realdinheiimegrare Mﬁﬂa&édeﬁ/@'ﬂvmbﬂbﬂﬂ)rtthérﬁ\yrﬁéée 'gfe
into LAS or LIS format. Also available are a real-tinme DLIS Info Viewer and

ASCI | Vi eygdstedfifiga LAS certification program Real-time viewing utilities
(for exanple, Sch?unberger's Inter ACT 3.0) allow for the real-tinme view ng

of seleected da A ( S ASCLI, apd the, like) and, 15 | di ate

t wo- vvase;/ com‘runp%é{"?@ﬁﬁ% @ammﬁﬁga t(avp}f Iﬂ%/%f)cﬂfr ,'e\é}rﬂ%ﬁ r@ﬂ?&l’@%a@%‘
Figs. 5 through 9 show alternate copfigurations for inplenmenting the data
deli very B?Q%—the&ésﬁywﬁyv@ Je[;i\}'ygéﬁ] W wellsiter—raay henschiovedtthsoughit a
hub 66 and ,ac?ui sition site 61 within a private comruni cations network 69,
such as aPPINhie pRiNt commuinicationsdil rewring tare intaractiven reyeoten witnessesofiware
data services center ?0 63 and product delivery center 65 are al so ~

cont ai nedpashegen ariginallyi designedrfon piointto puintn@standaions), thetway etansaiigsiba, an
operator at a delivery site 62 occurs via a web data sever 68 |located in a

secur e enThavinteractive 6seftware spakiatedicahi 8! e tHARAEABPredd ﬁé@%ﬁg@@ g

enbodi nent of the data delivery system The data delivery system

P e L e P L e
gg&gg?oé\?ev : \%? ?éggrgrgﬁ?al] gﬁgitfgr Mii-ggﬁnttt aensmngigsgﬁf Realtime pgu%t % crlmtj.lpl-epoint
communication to delivery sites 12 using a web server is described in Fig. 20.
These established real-time services comprise just one facet of the data
delivery framewo;k. Real-time communication allows specialists to provide timely
I5  expertise on multiple wells worldwide from a central location or multiple locationé.
Remote witnessing not only provides optimal use of key staff, but also reduces |
travel costs and personnel exposure to hazardous environments. Further to this, it
facilitates capture and dissemination of best practices, with the same staff
collaborating on many wells in a specific field or region. Today’s model for decision-
20 making is thus becoming expert-centered versus asset-centered, including web-
based real time remote witnessing. |
Central Data Hub
Wellsite data are transmitted with an. accompanying work order from the

acquisition site to a nearby central data hub 16, which is specifically designed to

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



| ocated within the sane secure enclave 77. The data managtDepémbergoas 74 ar
the data services center. 73 are located within an Intranet 90. In Fig. 6,
data ai tranewvtieesl to the central data hub 77 that resides igr@yusRfass
enclave 77 on th 5 edge of the Intranet 90. The data are then sent to the
operator at a delivery site 7 via FTP or X) or they are made avail abl e

for the op [ hWe,72 “pull' fromthe web data server
78. This dglébgia;‘/é%astr? hglgqgaé:%%h\éaf%& Bgcgabley Riacessingecapability fon iraasferri
operator's Intrantet 78 to hhe ﬁentral data hub 78 or by a Virtue Private
Net wor k ( VIR)SE 986-Rgd §rapRiSRsTilgs it anwivee fram @ne locatiearto. another avitheihiat e
- enbodi ment of th~ data delivery system The data delivery system 80 of Fig.
7 shows t hdeligkjliiyand efficiant use of bandwidthtviasenipression. Gentrat datat utisimayeb
data server 88 which in turn allow the operator at a delivery site 82 to
access t hatdepéayed aroungithehglobelin didse peoxigitdo idate wabuisitrPBRES Shisvin
intranet 89. In this configuration there is no access fron '! 5 the datg

acqui si i onishdleofimunicatiens ABlwdrk dplatydndfy. Product delivery center 85
dat a managenent center 84, data services center 83 which are |located within

thei own privat 81k N4 & DL St - : re del'ivered ditectly from
the acquisitior Qé%gﬁlg?gttao?lgb a:tlg \é/\gtgﬁ@rgvgéﬁ@gdﬁgcgﬂgdpf Cgeg?lﬁ'@ry' s
operator's L an . ThE. ant of,_this_scenario is that the .
operator's réi@%'é%dg%gﬁﬁgp 55&@2%'?%‘% é@('l Ef?aﬁ@?aai%m& Qfi BeRflHsh dedjue
however, is tpat &,eliv%r%to partners networks or tc third parties for
processi ng SSP&IS: TP dPK RAtdaRpyi senesatiphne dinapedsr-kassd prncessirig systeshallova
secure enclave connectivity center 100. The connectivity center 100 hosts a
web data sdegdieal quauingr exgaution @mdotrackingr of 1axksatThie central daitd dfubc 36 als
access oilfield data. Operators 102 can securely access a variety of 25
servi cH} t llowgihe managemeatandl updaterafghdse aasiecby AuthAGARF pefsthrief via
granted tc 11 Decenber 2003 WO 001 77685 PCT/ US00/ 15317 35 the web data

server 101web\browser)Détailed robbrisCenRAICEastrdIodaa hibs a8t k%@?ar}egg@pghwﬁb

firewall 104. The web data sever 101 is connected to the ce

fo r “Sﬁﬂnie??ﬁ‘rfgé'%‘?'iﬁi?%%“gﬁéﬂ?gﬁéf‘?@ %W%?ﬂ%f{%‘ﬂ%%?]%ﬁ%ﬁ%agﬁéﬂéfd
100. T 1 , . I, ial - Vi 'S
phone 11 neyMiethGei B seléined! hd Blardafii 8 s PefopHn6CegR- Reealese. sl

T1, fractiopal T1 0{ AT 106, All cgﬁmecti ons to the connectivity center
are direct 8UOVhHERISh1q iGredler | &di @nd; Agleta, esprrasocuahfas oustomen: weall da
traffic, configured to allow the operator and their partners to access

desi gkt ed MAstRe, aiansfer destipatione and the likee 1 Callowsnthe i cantralcdatae hub0o
allows an acquisition site (located within an operator's Intranet) to
connect t oadminigkrataralto zreateh aslit And daleid resoiirces soblusts thval dedpbos, ecenteat a
delivery. Fig. 9 is a diagramof the central data hub architecture and

i nt er f aces datadhub) datar carder ahe tramskdr i@goarabs! Theosragiengormbkh Ufility lows fc
architecture. The central data 15 hub 110 has core servers that Support

appl i cat i othe nesuifidedion( SUHe eSmpHRiWell fHcaBah the s%%&it%ﬂ%dﬂ@ cBhit&l SBRORLS:

and status servers) and application servers that e necessary

h fi , i h I hub
(5hoh a5 Hae A BSEAY e ek b 5 e oS e B .
han o o LoksOh, S oL BRSNS B e b mave i

conpri sed ﬁf the web server 111 and the Interface executable conponent 112.
The back eflfitd Kemuihesystemwithqut tae dessy ot amsmditiirall. sehange applicatidriscutilir
executing data delivery operations. The architecture is designed to support
t he creati 8Hlows asimigistatorsntmicustamige awhichr applicatiops oares sivailalble i tHe eisd
data over a 11 Decenber 2003 WO 00l 77685

Interface. The change fax routing allows administrators to determine the origin ¢

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



PC TNS00/ 15317 36 variety of comunication neans, incl udhﬂg)eaefgb@{EIJOS
communi cafyParsrredt work suc as the intenet (known as the worl '
(ww) ). The end user, via a standard web browser, interacts F\eﬁ%&{%ﬂgﬁg
. central data hub web pages hosted by web.server | 11. The web server may be
an Intern ba Ici.&ormation Server IIS% ch is a group of Internet servers
(web, HTTID FPp TR SREYBHMANageLal dninistrators de @ostrol tharbadkend\Berverser
operating server) or the |ike. These web pages on the web seiver 111 nake
use of thef hecentral databulai®bl E 112 which in turn relies on a database
(such as Oracleée_ll_?: to determne what to present to the user, and to store
- the commands speeickntral hyub tardwaes .16H9pioan?rﬁ@h§is¥§o$auﬁi§h-éfﬂd POPSERRT Wit
order to initiate sonme data delivery operations and the“user Interacts Vvia
the web pagdsprddedsbist dakl W’,é,algh a deliver [,0RS. presented to the
user is derived frompnfornit)en stEngé’i 5 ?%’:g\éda gb%%gtk E%ﬁgﬁg?ﬂg 'ﬁ‘g@’ of
bui l dg a MVEEM. O t chiptiop.of .t he is stored in the
dat abase Iggéaglﬁﬁ%'lflgsék& Uﬂ%!’r%)’p%m#%&hgl ser'?RT AR, Qﬁ‘gﬁw fax theard, and

i nformati ined in the 15 delivery order, and decides to submt it
LR

for proce is the critical nonent when an: order transitions from
the front end e ba ng a static description in
t he dat abase t a9iLe welie Heemderkf | ow back end. The

gateway to the_ back ed' is the Subnit server 114. Wen the user 20 sel ects

the Subnit butTths centrahdateebupat® alsrs peavides tihe means e \take Jamantef% of all
Interface executable 112 issues a Renote Procedure Call (RPC) to the Suabn‘it

server 1lkailizdy setvices.tAatilidnyesarvides inGlubie diRa EpFEE %ntgﬂ%?%fggég%}éﬁi lh o

114 | oads the description of the order fromthe database

o dor 0! niehd BevaTRRE! inteiBRialia % date obthifga Rt 1B bufiilioh SR Hdtary

defined (e.g. check task 25 paraneters for v

e T/ UsoUP LT 50 bR dels enabaRehE Pemters. 6o ARIhe complpnty gl evluanion

orders t ted (dispatched aborted and | ogged. . The Dispatch
server 1?%8§e§%ﬁ§t\é§r ?ﬁéu'ﬁcgaﬁf% I'P’%ﬁ%%%s'ﬁﬁqd the, valuecpf; integratingshese datalis a
routing age@z:?dt hat takes, a task fromthe D spatch queue 131 and, if 5 ready
for execUtPRUARd pogkaSavisition inteyprgiation angt rrogessingheanmes  andntiatBalfpart of
execution by an application server 116. A task is ready for execution when
ali its depedriandelienr bamewarki datarserviosrgentersa 13akisTe PPoGEsUPsivly
execute after another task conpletes, or after a specified period of tine

has b apseduireddata o aidripusriedelseasdoe iR¥onn Fedfveir idimiaipn Lpn
on the Status server 117). O There is ﬁf appl icati o\rlla‘ﬁca]jufeue ﬁgd#%ér%%ge(’:

appl i cat fieft SRl oh defla JFNARE VRAYS O} r}ca%tsé}& ashHa. e#tgﬁﬁg“%g‘r'ﬁ{sﬁgi Bafift @

delivery (i.e. transfer files) send e axes,

Lo bo. oxsondeberier IRIG8ES aArbe Bl I afEER s bl axoats slaliied Fon
agent (t i 0ol i . server 116 to begin processing. The 5
pur pose ('i)}?@ |%H%&r%ﬁeg@%¢#&ﬁbh$§ limt the load on the system Application
servers 116 akg.initi.alized 'tn a fixed set of agents. Each agent can only
work on one txae gervce Fﬁﬁt,er\gfrﬁj Archyare systames dypically center enes Unik ©Gumt
goes ES]O M}e application queue to retrieve the next available task and begin
wor kithg BHCTOSystemss arhSilisent Saapligs awhhstatidn Irietwbsk.t ThentariyRy off software
si mul t aneously executing tasks for each application. A description of each

appl i cat applicationsr avaifabile| isovaxterTdies,C @McermpRissieP! BerdhbRN sefinifR! %661
provi des digital data conversion) including mappi ng between vari ous PPY’e

formats bBdHdle irnagirig petBphysicaNialiNsti 483 ﬁBGuEﬁé@g@b#ﬁeﬁi@@?B&g_ggﬁgg'

the nunber of data channels in a file to custoner's s

dropbox apaliktesdrbNi : nages the publication of files to the
dr opbox web seﬁgﬁilompﬁﬁﬁ?@fﬁg%gssed by custoners to retrieve data over

The data management center 14 is an integral part of the data delivery

5 framework and integrates data from the different domains (seismic, drilling,
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application server 121 sends a graphics raster file generated froma PDS

file to awpeshidgsd fax machine. The FTP application server gagnsgids;fi!e

to an external server using the FTP protocol. The notify application server

123 i used to send e-mail nessages, with tional attachnments. The PDS

rasterize Jcation server 1 provig% Jata conversion fromPDS to

ot her grapﬁfo?g‘{%h%)ﬁ’r ké?%rv?’és flggt%éafrinlaé(s f<&eroreceally mpquited ocauligddfrone

like). The print, a ication server 125 sends a print request to a

speci fi ed FHCHNEIN @ eyploitiheknopiesige fiean daje peayivusiviacquireds amd bsas

. sends a tape production request to a specified Product Delivery Center
(PDC) . Thelrpmathet experiensegirovidechas part ofthecdater maAagament bested14, URI HES

files froma real-tinme server {such as Schlumierger's transfer express

server. Thmanagesfestt cempbisCi4 iallowsfirvite GaHBPtDN & cbi'r@%tiorl%foffﬁé@a' 8a
efficient file transfer operations. A real-tinme transfer application server

127 i s 5pr egphgirAukibf ARlf aRaHisSbi system and in sone data delivery
destinations sgch aE for exararp%a?ﬁse@ée]Hub. The real -tinme transfer

application 15 ver spparts the real -tine data transfer of data from
the acquisiti onﬁgtg 3&@? htg’%cﬁiaﬁtﬁaﬁﬁgew sPystem achitectyre; 20 The da
al so supports dat aeggei n fo&,\é'\éar gedﬁ‘{rom the central hub, if the destination
wher e t he '§8P39FQ i'ﬂ%ﬂ%r( -ddd MoRPMRINg, fhi mgster rdate- catalog rahseewel
sof t war e ?gﬁl [cation such as Schlunberger's transfer express. The real-tine
server 12793APase 225 gewiagndatgbase £3,-aamprehesiver weh idg databasise 24, 4 seismin
acquisition systemto a real-time transfer-enabl ed data delivery
desti nat i cintabase 25 ifoy data| framt aoseismio edata 2fhagmgerint Ssystarfr (for Carthiving
listing froma DL1S file. The listing is a human-readabl e docunent )
det ai HOng viewingpahd restosingt itk |segsrhid eata?,\oalfqrs@.ida%sw d&tabasd 2d AlRIPRH

e fi

with the Data Manager server 129 to | oca I"'es in the central data“hu

system 100tABF defelSaSAY o7 A RiatR MnaARAHOMBRY dertér® pomtalile & rd i BvhBor

data hub 100. The Data Manager provides~access

oxanpl  winanademeht Yot i ol G EBRERRISR o stimeorashids ned teatia wid
the cont exiehy B PBRSERLERP 4% Akete TSy Manitlae 4 Wiebiaess PRicaion t

i nformatiqn about ihe new file in the database 113. Wien an 5 application
server 116°TOWER: selaeh ,antbietiigue Hata inoalhsepported Jomats. toaadacakstashirts, | fe) |
it communicates with the Data Manager 129 as well: it gives'the Data
Managdp 12xampleunaqeiata Dpudcessing | Werkanstatienci Ves tiata f mahapefrenrasisten
about the file, including its location in the file systemthrough the Data

Manager i Zochiténtufzn2a Hesnbemn désned: agehtiahevddth rhisadsmBh 8nd/Ri2A8 AccdS0
manage file data uploaded to the central 10 data hub 100 or generated at

the cent r #unckdres: oBditiga \[dliHﬁti@lﬁ’,méGftﬁigE anapmké@%&ibﬁﬁﬁng,T %c%ﬁt@?r%h‘éf’ér

117 is responsi ble for maintaining task status and supporting t
dependenciggpedii@ly, task in central data hub 100 goes through a

wel | -defined set of states as it progresses through the workfl ow of ~t he
system This st e and is used heavil

for nonitoring 'ié]@ ﬁ? \;ﬁé Er:ngpiﬁg?f’{]ﬁ%tui’?@%&]ﬁ%ﬁﬁ%éﬁ%ﬁo stey data 1 "V9¥3
hand| 50 af}ae}'ﬁié olrkt csa%n Se ghg\?vﬁsggi%g an example from the database managemen
system developed for log data (wireline or LWD) data. The data delivery systen
(Fig. 1, 10) periodically copies log data files (DLIS and PDS) from the central datz
hub 16 to the data management center 14 with its archive system using &
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



to the Status queue notifying the Status server 117 that 1aDeaskbdéraosgnt er ed
a parti cul‘&r i%ate. The Status server 117 reads the nessage fromthe Status
gueue and 8(:? @85t he database 113 with the new task state | REGUISAVISNT The
Status server 117 al so updates the task status with other Kkinds of

i nformation, such as ?0 nmessages and prog28ss reports. This information

al so arri J&oceeees thern pasescthecdesdriptiondtie td estibab W%HHF&W]EF kg E%%h&é& i .
supp as

keeping up the task status, the Status server 117 orts

dependenciaghivétierDarihgsthe [ DI spatch seryver 115 and it has
an unsatisfied depengle%cy, fa rﬁg@'%ﬁgg%j?ﬁ)ﬂ s%?@é%glg'to&gg%arﬂa% Q%@ggﬁgksystem

. hessage a g t af u ueue indicating that a task ?5
is waiti ng%ﬁ‘rg@%gﬂ%gu en e%cg [‘@p%g? %’gt %ﬁ'é‘@ E‘T“ﬂgu@%t @Lﬂﬂg} vepott1 whiele pihe
track of er 2003 001 77685 PCT/ US00/ 15317 40 tasks that
are waiti ?\Aqd ‘%’8?"*%%53%3’@8%@?’9%5\0 Wﬁuﬁﬁw%@qmabdam hub d6t he Di spatch
queue 531 when t he degendency~conditions have. been net. In addition to task

di spat®hi ng) t HP'TREPANGE datpymanagementoa RDPEcasnknds implehustted Within the
central data hub 100 keeps detailed logs of all activity in the systen 5 in

the form &ataksge manragermant gystEmat(Fin 2f 20))ds orbexto fdxtast tise cﬁgw R FR
in the Dispatch server 115. The Log queue as part of the D spatch queue 131

i s used byamhés frpat awmmmmstimm@?%% ?f}elt ?gmp?ﬁg%?ﬁﬁe zﬁgﬁé@gﬁtﬁgﬁea

nmessage needs to be placed in a given ( sp :

[ eads 1 ol erdkameAuR PSS BN Bt THo PSS ARk DL BB R EL
oo Ve U BRded e e MO 3D S e o kb Bt T
T30 (o SRR PE R A he contral “data hub dat abase 113 for new i1 es
to be archived,, It sends a nmessage 15 to the archive system 130 descri bi ng

the data and-t’M&MﬁMﬂthe files. Fig. 10 is a table of central data
hub external interfaces. The data acquisition systeminterfaces 151 between

the central daffammiog back ddeFig. ishinbordereto plidd dimdiptithages Iﬁ’rndse%‘ #IBBaY‘Bb
server and is used to navigate the web pages and a real-tine transfe

server 153udieneef theelrtonieti anid ricteaspatifically se C"{gﬁ"'? M”?sé ‘.P";?%ﬂ@’gwwggﬁ bejng..

application server and is used to upl oad/ downl

FTP server Tneort bty PRI SoERS ritkedt R i HBu o il s
Pr ot ocol e PhiceF IR 16 o, BRUR56n canyped sansh baneiies eoem ibe
machi ne. 1 ey e 1BHECE 50k Yita irerve 18,10 appratom Abn deivenr sie 12 via
Decenber .@%@WOOOI 77685 PCT/ US00/ 15317 41 and is used to deliver

gr aphi cs duct Delivery Center (PDC) interface 7 58 interfaces with
the print, tape and CD application servers and is used to produce and

del i ver hard nki@ 8 [& apyystemy architecttDesgiagranc us tapaitemald emisdis Ry oF tha9
interfaces with the web app! i cation server and the web dropbox application
server 5 date telivesydsysienteld0r eTheladatat delivisty C{ataess fR4firesNEn e&uisition
!0 system 31 at a well acquisition site, point 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

5 carry out the order. Data service centers 38, data management centers 34 for



Fig. 11 is a flowhart of the submt server processing witBDecerhba 2000t r al
data hub. In the submt server processing 170, if the workflow order is a
subm ssi oy eewss 171 received fromthe intertace execut ablpernidee/1ssikf | ow
'order’ transmission is validated for integrity 172. The workflow order is
broken into its O constituent tasks 173, gpgncl uding the task paraneters and

§2¥t ;?ﬁ:t %@9@@%@%@?@?@@?&%%@?%@ AL Lhal P Fid 1 o
i 174. | i 75
Cor bl on A3 upifted, TrelBrodct efVead EaMess 4 pRore ton herdahbyn(niita) i

. the abort queue 177. Subnmit processing ends 178. 5 Fig. 12 is a flowhart
of the di $pReSHisandceDoRGdds 42nand tthe tlike ofi theawel ansisitiars Bjtendataagd¥hen
the dispatch, abort and | og queues are processed 181. If the nessage is a
di spat ch 1&djsmittingrelatadom | walit acquisitichesite@lotwr thee eentral datt hab G8cdhs
for execution 184. If the nessage is a | og nessage 185, the nessage is
wWittes t @rigifeddapP'deldt heotHd |déli1'8§ VehidlBe aRe FIFY 4t 88n3POBB WAsK
message 187, 0 the task file is deleted 188. Processing ends step 189. Fig.

13 is fl ; ' ' 3 St ak 0,
he st at uSonrrate SRl 3 DRFR o 2 e el (BT FA 1Faneh

transitio S task,statlsti.cs, 2Q1. The status _server

ma; nt ai ne RS TR GO RS g Aheiabily; He ahbingartei sbfales thoie
wai ting foy events such as task d_5 order ,state transitions and tiner,
event s 203elvErpyahigle 7 wish sever 39 QRedvps of comminieatien thaleanes osEAANES
PCT/ US00/ 15317 42 di spatch queue when task dependencies are conplete 204
and pr ocedBewele s@sveros? ispgpecure ioperatar agtnidrop boxethaisccepta data frog thons
mai nt ai ned by the status server. The task states include created 210,

subm 10ed czghtral petalhub 381 Assoeciatadwith t13i$ rop thaxt 3IFis?H Aotifieationt lish o 2tHe en
suspended 216, skipped 217, witing 218 and done 219. Fig. 15 is a diagram
of the orqgiersiviiich thpfifibé idans phddadsiid) pardifetd?s, ettt fothée deliVBred! 86

states include created 220, inPerveni ng 221, inconplete 222) in progress

223 and difar?]'tér iﬁogﬁ%atﬁrgﬂlt%r@ gipécfrii%dleoxvfﬂogr gﬂéér!ra‘i'qf PridY t8fdeﬂ¥é’$le\5 that 6:Ipa88:

f_or or der _ mtting a wo he user 1 nterface 2:
cach ¢ aok 3% SPhatt aleFr R 3o 8 TGRS A kS JANRITLEE o RiisIE BF AB Il

17 is an e | ary di splay .o interface for specifyin nd i, 5 .
it spt ayt n TNB- L caBHa d8ta Bub K s rior 66 asiiwiRl Brikay Fribe,anoin
interface 235 displays a list of task dependencies that affect the tine
when 35t aglatadramdbatacquisitionsife Bicrnddhem aedomatieallyodeliyess itderibeeapeaitiek
where execution is delayed until a given task enters a specific state;
or der wherweb aisita oarven dmp bex @8. apedsequentys gifinehauvtateatice atrailsnotifigee dhd i ¢
state; and tinme where task execution is 20 del ayed until a specified
duration alsspsthat tie glata dsigvailablexforpdewnlodding. An efpranisesrid paget anayflor
speci fyi ng data
used in place of email as a means to notify the end user of data posted in the droj
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 buil
to handle E&P data. The data delivery system 50 features an acquisition system 5
at a well acquisition site, point to point communication 57 between the acquisitior
system 51 and operator desktops at the delivery site 52. The data delivery systen

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



conversion for the workflow order 236. The user can sel ett Debember@oo3fil e
formthree avail abl e options: send, select or task output. The user can
sel ect th&VQO¥H%8S f ormat, select a conpany specific filter aP@EI/FSUIBY any
'speci‘al format paranmeter 25 changes. 11 Decenber 2003 WD 00l 77685

PCT/ US00/ 15317 43 Fig. 19 is an exenpl ar®9di splay of a user interface for

speci f yi n@ngaequmpanyingweoik orddrdrormhibievadduisiivh @itdest 284 né[%':%é/“é@rﬁtrﬁla&‘ain(ta
select-the input file fromthree avail able options: send, seleCt or tas

QUL PU 16200 AR RN S8BAS3 EONE L L Ay e
L0 T O e R B 8 e R b B 4 I, G S

sites 242 T raphical user_intertace provides a_view into the eHub

dat abase Eﬁﬂg‘iﬂg‘?é} SIY GPALETS 38,68 diseussstl 8POYdotiRiGathate @len BrevideddThel o
syster% 245. I ndivyidual user | O applications can devel op application

speci f9c Predictuiglivery. sentersn5pepiavidey for bardoopy (rints)H60, tapese@dr Bnd\GB-
user interfaces to the eHub 240, with the exception of some adm nistration

tool s) ar QWS- B2setl that wellaaequisifion [site ndaty. TeDa fi9rtraRSARcEO fidh 29 aveline
eHub is through a hierarchy that conprises a folder organization simlar to

that usedabyulditinosing 151510 sl @emtrax Rla®s Hiub §®-§r§l¢rﬁn2é8m5tdjshi eBnbAR bl

| evel s of the hierarchy with sub-trees refine the requl renen

applicati \T - ! : rched by .a search
engi ne si @ugbﬁeﬁgﬁﬂﬁﬁﬁﬁgiﬁgggﬂ 5%{5‘%88@%33'\?9{3& B{Pbébgﬁ?d of
attribute ' re r t e.. Usi t he, s ch interface) a
aser i's abrie P R ofSflarE Rekdhtar i adiiahe S8 Y anarsiibsuin ine s
subm jted) a.result, |i is :0 presented with all matching data itens. If a
mat ch\té]g ?L{"&W‘é of tpgﬂ-ﬁf;r sefyer, 5‘%8@9 gﬁ*‘é §&5VeRa(fiigas 38 enchde) diheneHubl 58y
it fromthe search results. Non-folders will be displayed as regular itens:
Wi th t hei Prowiqes gy seauritydramewasls, administation wineh delivaryt protocad| (BEFTR)y Fhe
file data item either via the hierarchical or the search results

i nt er f acepHubl 58 paarddes lier fild deliverpe53itotieaperhtion dgskibp 33T IR HEME) TS -
If the -. 5 custoner has established file associations in his/her web

browser, has beger mdifidto alﬂéw%?ﬂ'@hﬁﬁnﬁo@&av&lgﬂﬁ.7ﬁé Jriei @gg%n/sﬁgg#g% a,

application will be automatically |aunched afte e file1ls

| PP SIS TOR Sy,
0 8 o B Yl S SR Bl
e OB R RE S o8 i St g St

i npl ement s _busj ness | j ne-specjific 'navigation and/or behavior. The eHub has
a uses i nﬁ'@@f S8 Rfbbasa s@rvicaat isgpravides: b dbet@Hulh 58 avithothe extension cof
adding a new data itemor folder to the eHub catal og) specifying attributes
and opt i oPKSIPIN aapplications c aveilable. andThe aekiubr r38gakbe allows (for g mifltilpesnt
fromthe publishing systemfromthe eHub; nodifying the attributes or

access cocemmiuricationse39 etngeratiid etiutats drice MuliplbodbperatorBEsteps Aatha
itemor folder fromone place in the hierarchy to another and renobving a

data 10 erdéineigrsite! 521 The haltehomt CoiRlhesiond ABR 1l bholndBts | ddn WaoV©

all items under it). The eHub w provi S USEr 1 nterface

access 1 FEM I G I , ument ati on ang sit ui des,
on-tine ﬁ%%% teghﬁiaggﬁggb%ﬁgﬁg 53a{°§ﬁ,§ﬁm~?ﬂe§ﬂ§ﬁ?ef}gdnghg?e ‘él?%'.({ﬁ cﬁ'ﬂghg?cﬂﬂ em
reportin T ublishjing server 24 | ows_for the entering of new data
descri pt igr(l;'ﬁs rq%ﬁ%)ogf"%qbﬁﬁbceﬁm%rg) %ﬁ%@q%aﬁa ySiRitaRgOowS)g. dgt%rnebv@y. fthees)
to the eHub ,sgstem and mani pul ating existing entries in the catalog. This
process i SNFRREYT frorenchitbagklat® tochdheubustohiary deskiepf arsing vidinh tgoypeints
the interaction between the Data Oiginator 241, which supplies new content
or nodi f i eemmumications SAebBulibi haveethee dalAtiewbd Chy | multipfe edlichts, muitiple
responsi ble for entering the information in the catal og and/ or mani pulating
it. Tie psdusiorn 46d POREES oirk cHnvindRAstatR r | nessages from
the Data Origi natorp241 tg t he Publ i shi‘ngcﬁsnggﬁr% %r%ga ormally in 25

Ext ensi bl e Markup Language (XM.) format, except for the actual data
transfer. A



11 Decenber 2003 WO 001 77685 PCT/ US00/ 15317 45 cont ext qlieDgcerabenr200pt i onal
step, which nmay be used by the Data Originator 241 to get information about

t he eHub o<l . €. What folders are available (wells, c d

! 0f968 . e ’ é—P/ESE s34
the I'ike).. T ?s‘ |5nf ormati on can be used to facilitate humalr:lsl n eé"Z‘é%. on
(for exanple, to display a hierarchy to published into). It can also be

5 used to m)nitér t he statg ﬁ;:f itens in e catal og (nunber of bytes,

whet her dat a t r SRGTHRG MW Lo Figs 3 @and 4, bothdhe ahiyb weh data semver §& andah
step that carries the results of the query back to the Data Oigi nator 241.
The publ i sWeb«dptaserver 39 carecan pinline reposterydiair aali tetzs potumbhated Riurimede

. for exanple; the nmeta-data. It includes information about where in the

hi erar chy eansructiom ltsallowzmbpediatbheimineiadatacdexas weft e §ﬁ’t?] rbfofRs, an
associated attributes. In a non-transactional request, itens that are

error - f r eehar KakBl¢i st dify Sehitod %gb&ﬂesé‘?fw’n'é?e fh e \rATfD icrjld%égé stvices, ar

reported back to the ta Originatof 241. Yet another € 1S prov
- "Publigh . i.ch W | ot.. e information in.the catal og..
Thi's can necieaees WBrigebend” bi b ufiMiyisR. Heend teahim ui fes i
entering l,ish requests .can al sp nodjfy' 15 existing data (e.g.
change t h;ﬁ%vpﬂﬁﬁ%dgggahg éﬁf\é%c}fﬁf YWRP Ia@ﬁ%r%%BY Wéﬁ%?@?goaef%Pﬂﬁﬁ!'SQ!@IeétThg
an item) efc.). This is done by identifying the itens) to be nodified (e.g.
by uni que fl'ﬁ are; AEganizads nte gchigrarehy thas allowiseclients to birdwsa and dojrilead elabf
attributes, access control, parent container, etc.). The request result is
a message asheaquired: Sipesaterpeiill beabletblacsbss el Uhformation gstatiingablawell (@nd
if failure) a human !0 readabl e description of the reason). Inthe data

transfer siezby vslishrieguiretion hiskes baticalt dscisioh8Sroms 8AG! lébggor’t{“rﬁé?/g{aé‘gvel

publish request. The transfer nonitor follows the progress

trarisher doeess TEhrdugh ARSI HRchad | 46 hb SLAOA! thev :
St andard protocol sdndagy be used (s‘u?ﬁ as&iﬁ@%%é¥35%pﬁ%gﬁ?ti é@éﬁ %‘%tg%ﬁ
real -tinme - (=14 anly.onti-on currently available is a conpany
11 Decenbgiéé%aéﬁw&g/“ﬁgﬁgﬁggfq@%sw | 5317 46 proprietary software
application su t ransf expr.ess. ,Watever the protocol, it nust
support aut henﬁ%@?lo%ﬁuéiﬁgrm %éh‘i"‘#@ FUPER mﬁVSBﬁ/i 9stablishad; allgcated t
controll ed. Sg.curit features of the eHub 240 nay be deployed in two

di stinct tSPFEYICAPLBIN$ ARG PrSlioned tleseia thenaperateds domeaincThismllows datihe
| nt er net access‘_i bl e ’5 configuration the eHub 240 is located in an encl ave
provi di ng tehe f'pullediifryndbevivek slataserear by authorizdchoperator perssreel edhthy
firewalls that restrict traffic to known ports/protocols {for exanple
HTTPSIS notthan eing freshet!! intedhé opsatodsete. ithec @Al wisred the dblivery sites 3¢

| P-address-based filtering) and detect commobn attacks such ‘as

deni al - of -emer5a thiis iy edtitrdl OINRRH ANS whePatIf BRI Bre é?lﬂfe?éi@.r Ks via
dedi cated high 10 bandw dth |inks, and dial-up access) protected by

firewalls in a I asé Hehé: o. I Q0 m
company pr opr i araca afY TebRbstsCle tah SnRete tnoRBR e SRCEY e aRR. b8
Users (cu lefy i Ni the l.ike) do not need to au icate
to the encraus o uFHE S BHdr bR Ry BB Tiniia Seaie, ket Beotas® HETRSY
connecti og, shoul dr{?e alloyed to reach the eHub, which 15 wl| perform

aut hent i catPoFeLPRARS 10,9 )to oRsulofation i obaia dlata 19 anewitar igh siatusn Qnse
avail able for customers who do not find the Internet option acceptable
beca t Mee yger basrboakmaykedhthes focationiof the Ineasestusliuly wekndateeserver 158s il

I nternet access inconvenient, or has a strong network infrastructure with
poor | nt ebeeomesrhieot her sgurcérfornoyrremiser, archivee#idtani | | be installed in the
custoner's Intranet, to be accessed 20 only fromw thin the custoner's

net wor k. 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 allowed to access. Once



System and network security can be acconplished by separ &t Degehber 2083a and
applicati itory fromthe systemthat is physically o J he

| nt ranet ‘%g)td\’/(\)o%? . In this configuration) the systemthat i s$§@§H§%?‘§
‘accessible is only a "front" for the "real"” eHub, which is |located in an
Intranet, benefiting fromthe 25 intranet! security features. An

i ndust ry-%‘ﬂ@ﬁ&&%’f%ﬁﬁhadmrf bas Bereesitagalt Bata andl sentcesh permitesd \Wdder his
00/ 77685 PCT/ US00/t53t7 47 configuration is through the use of Proxy
Servers. @ivenopiofser Wserilogsnnwily bancantalled hasing edightsl spaifichiss Roptseeate
traffic (typically only HTTP and FTP) between a client and a server.

- Oper at i ngp&yswenishtiht\Wehifbaseeidentifydeni ng 5 By defaul t, NT Servers are not
configured as a secure systemthat ‘can be placed in the Internet

environment . | r LFhd i gre f . .operatin
systens that a?’(taé eagidgﬁe prrisrrair-l?e% 311 tlt’e E@g%éﬁ)a S |Wr?bt ﬁg{a %%B%ﬁé?,"‘énﬁaaﬁ@'%t
set up gby |, wa of the threats present |in the external
net work. %&@#f %é@gg&ggei aéuelh%rgg{]ﬁépifﬁﬁr)tl %‘é‘gh'ast Jsapplels gapdea wsadhto os
default O con i%u ation is called "OS hardening". Wb -servers, which are

| ayer ed r@fﬂmﬁ Qbﬁf‘?%_ fuRekgnality yaneeving sheeneeghdern spegiat softivgre dor tbasic
security. The eHub project has procedure to follow to strengthen the NT and
| 1S securtﬂQWnlDBdrﬁaRabﬂlﬁy. with the goal of resisting many common att acks.
This procedure will be based on existing literature, which is quite-

ext ensi ve. SecGustomization -e-Within ahet intdgratée framiowerka it ?B&iéle‘af&bcl:\g it8mf he
central data hub may include deploying Virtual Private Networks (VP %

Users ar ediaglaly@fﬁdd:agaﬁﬁbéﬂ%nﬁsh% 198 eitin Q¥ucriBR! éﬁé&fgﬁﬁgﬁﬁéﬁt@%aﬁ@%igﬂﬁié’é‘%aﬂ

which will be encrypted in HITPS. Users w |l 'nee au Icateon

t he gi npg ' l Ag _ | I i ctive the user
w1 oot e ot AR, Mrertte SREhE o BAGNE Wit WM el ed due o

| ack of acti vi .g...nho TP requests. i,n 20 mnutes), or explicitly b
the user thr ouﬁéfqﬁ'ﬁggm f‘%'ﬁqsr é‘cg aﬁ‘ﬁn?'&%f”?ﬁﬂ‘ét}iﬁj@e%cﬁ@ﬂ (PPQ)hbg, 3g.

Li ght wei qg,tgg Directory Access Protocol (LDAP) 248 that is a network protocol
for acces? Iff de @@i%d,wﬂsgséépﬂwrstéﬁ.ed/wlth sresialisie thatecamprses the hardware
access-control |l ed. Adm nistrators and publishers i cooperate to specify who

has acced¥d gotwaraigpacifiqally needed te peeducenbatdcopytere praduche sachers pAe VO
001 77685 PCT/ US00/ 15317 48 foll owi ng: when a user authenticates, the eHub

det er m neandifilms, dapesp and @D s sWorkftdw g autondteli throughotHersyiem, indadingithe
LDAP 248). Resources (folders or files) are tagged-with an access control

li st GACIHDCwhAlttiough thepinbiakdnt dudlitys Bn@ffinaligatsn ol pi to
access a resource, gthhe eHub corg)uar e)g t he user grgup IPSC{&IVC\:AP?&@at ge{i}%c):%“?"elf

Fesour ce. PSP ORSIBIY bF U aLUFisioR endinBSE e biishe AR AR %@%%r%ﬁ’oﬁ gﬁgwsm
not e Ighiffer 3 Bh{ 2% M SRRY S BebiprthE hE s ilonSt o Jebibiai e
fnci ||t atbS et flowidf B REE Sakiem sue S6AGISHOD PiarHia dbe crentral data
hi erarchy to provide default ACL's. Fo

)‘lub 16, 36, 56, but its benefits can also be leveraged even when configured stand-

'0  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.



exanple) a file resource may not have an explicit associ &t Bdcéxher 3003t hi s
case, when a user attenpts to access the file resource, the eHub wll

det erm ne 5'07731. ility by looking at the ACL of the parent f %?r t he
‘parent al sg&goeskényot have an explicit ACL, the process is reﬁgﬁ?&rgwﬁ Zhe

ancestor chain until an ACL i: 15 found, @r a root elenent is reached. For
data privacy, traffic to/fromthe eHub 24 2wi | | be encrypted using

i ndust ry- st andarfdoftgdelivery sertenrrdvsie aonsists afeaRe serwerMith CD-RO
Real -tine data delivery .is handled in the eHub 240 by the real-tine data

server 249 intdtral DAT arivep redwert adapterpal scalatsle datay dEpiin®rfronftignet Poanat he
. server 20 side, real-tinme inplies that the content being delivered is not

static (sutigtaspeedveblardas prihtersVLaBelRitRR akilitiBs bxi o -
i ncrenment al Ih%/ bgsed on ?%gr mati on conti nﬂgl ly pr ovf(de'gf to ﬁmg\g\;e%ﬂs%wv%r.
This can beamndeggihood as a dynamic content generation engine (e.g. C3)

ASP, or Java Servlet) that is reading information froma

conti nyousl y- upgad ¢ CE, L .growna.serial file, or a 25 datapase)
and paggs?i ng it g%ts?go Wé'r‘oc cilﬁpg%r\c;g}o%[shcép Wféyﬂéﬁpe%l?ﬁm%é%%?a%d?h‘ée'
11 Decenber ,2003 WO 00/ 77§i$ﬁ PCT/ US00/ 15317 49 client side, real-tine

i mplies t h¥{th AR impreyes sheltlife and highesanduranes de temperatusecihumidity at
client-side application or conponent. (such as a log viewer, or nunerical
di spl ay) . magngticediaid® JdEDshepravisee aryseasyite-useatsolation i witherdress-pedfor
before being 5 delivered to the client. This inplies not only a

seri al i zat compatibitine Written tfoklowieigvihie wididy aedbpRIdSISO-OGB sthhadrd EmEeR

the producer and the consumer of the stream For certain types of dafta,

such as sebbatedd bask 6'rictriyZ ahlOformputert piaYorh. t %kadé@)a?f PPRUFREn Cike

dat abases, could require significant design work. Th eHub pgrovides two

sol utiqns. ﬂl’éViG@Eidlﬁr%iétB& ﬁo@ftﬁ'cf ?BE@%I&%Y delivering at O data stream
es

fromthe eHub to the custoner’s ktop.in a secure manner. The
s B o, Y2 L, ek s ™
server - si daﬁg@tagg t8 arﬁg\?vngpeorfatérg%%t,igﬁf isré oareggirv\éecgétg iboc|>(tah g?%gm%r gry iindt(l-?lcre cm(h]:ic(:)tr
exanple, d , ,
An end user is only required to have a basic PC with either a network connection «
a CD or tape drive. Several software utilities have been compiled into a ‘tool bo
15 utility to facilitate the reception, handling and manipulation of electronic log dai
received either real-time or post-job, facilitating the decision-making process.

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

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

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

25 following utilities:



15 serial file, nunmerical status) etc.) in the URL; a sittDecémipdred®0Bt ati on

for deter%ruo?lﬁ%&ccess control to stream sources, based onn‘igﬁ,‘g‘trl#ghgﬂg

cont ai ned’I'n URL, so applications do not have to inple I'T~"own

‘access control checking; support for HTT5>§ as the transport protocol, to

provi de data pgll vacy; 2?0 centralized | ogyrng of data access for security
audi ti ng pur po¥iewergtiitiescio Wew, arnnotatreand Penk g awmphie filgsa Firtersemayrbe
stream recei vers. An application would inplenent this interface to handle

t he seri diP260Cs thiR450an HREGHQC aHP7&0C, HEIRSOIN Stylus 16202 ERSON( Stylus 880D, €,
wite to a file, update a nunmerical display, etc.). 11 Decenber 2003 WO

. 001 77685 Phrire F2ODI5Ahd @ﬁnBﬁSBSCCSD.tP}dg)erie?ér&%téfét afeeagdﬂg.l,:gg&ﬁ%@wvéﬁes

a set of inplenentations tha will allow ivering a seria

real -ti nedﬁ\;é}{rb%lv?iﬁmggﬁ,ﬁe}ﬁ? custoner's desktop, follow ng the

read-whil e-wit otocol, and l-aunching a client-side application

t hat g¢an make he..real -1i fil uch as PDSView). 5 Specific,
Appl i %at i or i I—E?F\V%éef ng'fll S @u%@r"fi E’éi\egr@%ﬂ% EFi 3@”;361 Fevgrted; jpto
Application code will_ be able to register for event_notification and
processi HPNRIRATIERTY SfoEmats, figmealy o‘g?%liﬂ“ﬁ%é@?r ghgngedrrmaty GIE) iansk Gommiten) |
the event of interest is when a WTS data itemis added to the catal og and
t he acti daraghies Matafile (CGM. Thesbiltydp\eanvedrMicrasofeWiddows Metadile Format
processing occurs in the WTS 10 server 250. The notification includes

r ef er enceWMF)tfiles fbyBD&is disbaincluated, fallowing @ontlogagraphicsaftd bboaddi to a
net a-data. The event notification nodel allows any application to |isten

for signippeile. eHub events and react accordingly. The eHub application
framework wil ( include an interface for obtaining the end user identity

, L .C. 5 i A . b .
e AT et ur ool e T e e DLRBHaETHER WY el B Holed FEoblEe, .
i ssi basi L. th _ | of
"t knovs S 6P VAR B BeF i TAS sf IS TG ARRSa IR pesh ikl >
t {l.e,,.and th i.mpl ts the | ookup al ithm A

gener al - BN kiR iSWes sad ASLH Vil and pdrAS sodealian prediar access 20
controll ed resources, and have them nmanaged by the eHub access control
system (for exBepl-imejviewing atiliies (fnﬁQW%béGDlumWQeéaﬂmtan%CHr&.O)' aflow e

as links in the eHub hierarchical view of the catal og, perhaps even

beconi ng fat therealdinaé vipwingrofeelectod inth itypes (REES| DIS) ASCHpebthe like) and
information (e.g. via URL paraneters) so that when the application is

ljggimr}ggd d{ng?v?a"‘?ﬁé]ea??\?‘c’)éfy rrg?rrlgﬂﬁﬂéaﬁ&l WIPMhbAvdllsRY (A8 KeyBodrd vetbalor 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 alternate embodiment of the

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

X5 site 71 and the operator’s delivery site 72 within the same Intranet network 79. The
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application such as WbDD (URL, paraneters that need to be passed, etc.)
wil |- be stwoadrésst he catal og entry for the application. Theemossoaksdat a
‘hub i's one of the primary sources of data for the eHub 240. As such, it is
adapted to interface to the eHub as a datga originator. An "eHub" 5

applicati ﬂt?al%ﬁ@u&oﬁ,hﬁe% tata 8hAr %bar]itf‘ﬂ"et EH]Q‘GEJ‘Qg g%w%r&l%ﬁtgrg'ﬁg%l

files (either ont ata acquisition systemor a

into an e LSl request. The request-w || .include addjtional

it or mat + ohrCatEWER 18 K SP ot Sreleiyd 77, TE® slass Faiagernart ediee 74rae

- validation, st of the central data hub/eHub application will be a "Publish
Pr oposal " th@qag*@t SQIYIGRs $aRtef 8 ake: lncaiad withist anpintigned 90 ladrigebt dataal
exanple, well nanme, custoner) etc.), which should increase the |ikelihood
of an err dramsrsiitedutol theacentral date huh i7Vethat esides i lal séeuresenctave M7t dre th
central data hub/eHub application runtinme, which will act as the data

ori gi nBt oredgiesfittesIntfanche0pThbidiia 6 Wesh svht to R Gﬁéﬁtéﬁhtdéﬁéﬁmrg%iw
central data hub task state, which will allow user intervention whén

necessary.vilHTEP b #6 (#hdf ble ﬁ’fﬁdé)&(laﬁlatb'l’l@fdﬂﬁéic?néréﬁg UsShe ‘d%ii\’/'%ygsrit%r?é qcol

such as a conpany proprietary software applicati such as tran

express. TRere My @ADL S ation i nterfaces: those
Chot are oRALaid f WL SalrSoheh®. Cinif HRILA) R i sacluBlec BV ca st
tool s. Enbedded..i nterfaces inclyde, for _exanple, ACL nmanagement) which

coul d be (FANERIGR 1AM die aRPEIBRAITIrang! 74 © e Gantiahcata NHBTS Prby ReVirtu:
standard hierarchical catal og view. The eHub provides adm ni strator user

i nt er f acesPHvatodNetora (YPNbdi fyi ng and del eting user entries. !t allows for
t he managenent of user groups and associating themw th user entries. An
accouid® creat i ohigr Zcshews a dada architeomimehdingrmm cfeamt albdmatsverbardimehtrof th ng
a formto the eHub that contains all the information required to create the

5 account .dathedelivanesystemTriendata delhvasrg zysten® 80olBRIIT7 Ehows eide RitqliticHUD
11 Decenber 2003 wo oon-~sss PCTI US00/ 1s317 52 administrator. The eﬁub

admi ni st r adiiy 81 abRE ¥EEahdRit ro%%.'%’r‘ecﬂf 16 the/ WabSd &Rl éawéfnég@{ei'brg iir?gt#rh[]%low

information with the trusted agent) revising it as neede
nenber shi t 3 > i S rds.
passvor d he el 3R £ Belefy R 5o oBELS WIRAAE hitldn, B yRBTR" cSive
character T i n features of co nt,, managenent are access control
qual |ty R UAGRRENS arsRpES Srfrnddiigh iR AaTELTaies LBl F ieaprenn feb
W th 51 uset[_I. iﬁt erface for yvi %WI ng, and settjng access control on any eHub
resoulPe. URAFIRAGAUSINON SIte 8]) toothe: Frnteal Hatd iub.86, Progust delivery penters8Er ce
{well) bit run, file) application, and the like); it will show who is the
owner of tdptaraaprgeraentgarier §f odala saices wenterai® whiateate ogatad withirathei
what type of access they have. It will also show whether the access
own private network 87. In this case, data are delivered directly from the acquisitior
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 owr
20 Intranet 89. The disadvantage, however, is that delivery to partners networks or tc
third partiés for processing or data archiving is not immediately availéble.
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 tc



control is explicit on the resource, or whether it is inhtbDetadbdranisa

fol der. 1 i ators are able to add/renove groups froma I Cl
access If@ﬁ&@%ve an access |list (so that access is deri VEEW(?M#{%
‘folder)) or create an access list if resource does not have one and nanage
access through a password change 15 uti I‘?’f?y. Resource editors all ow users
to creat ethegvab denegle 10ds wwhielasmaycheais st connectedito andintmnet 103
machine. It allows the eHub adm nistrators to create, edit and del ete

r esour cesthwaugh adireivall di0dp Hive, welbidata dever tehietcomnsbied 30 M tehBaPYg4ARESUD
The change context utility allows for the nodification of the conpany/well

- focus in abehasinoRigso 1t &8d @ENThate BHP a AuMmBet o?%étﬂbd@kh@""éaﬁcbe used fo !

adm nistrators to create, edit and del ete user records. eanup

From the YGRS fof b JIGRIOHS Rrtdik i i 0% ERpRRL U R Ben iR, e

utili I inistrators, to, _custom ze~whi ch. applications are ayail able
int htgugilgfmlé%‘ Z&F?aéée f"bqat ﬁ’“@?%?? c‘@%‘f‘ﬂ%ﬁmﬁ@&. 'V'ﬁhrﬁéhgﬁé’é phane ding)nand

al I ows adai%r_]uj strcﬁtors t? determ ne the origin 25 of the fax deliveries,

ei ther foFRHIPRICCBREPSA (FRMNQstion te e SEexVianframs: relay, dHutfractional (eteaber
2003 WO 001 77685 PCT/ C1S00/ 15317 53 The server manager all ows

adni ni st rATM)s106b Albaonnectians toatble eonhextivitg rcentdr artecdiestted thyeudH firewalls
mai nt enance activities include revising attributes of published data,

movi ng cot®®thatatehmonitoesdifer ﬂét&bbn&ﬁdtdcﬁf@ﬁiw@oﬁﬁ?&% to AW the! 63é ST
are 5 provided with a user interface to accorrpl'l sh These tasks. Thi's user

interfaceami|ﬂ1eirnp5Hﬁb?smt8r§66es‘lé"Og§§ ! Sy A8 Ky aﬁ‘é?’l/#:%g; it'l‘a?fboidgeeroff.aﬁwee

catal og nodifications. Data off I's the renoval o g entries

o 1P sy TS ACBaISOR AT S gt T 7 e
Ut Ot g SRR Sl 6 PTG e T PR b st

usi ng standard programm ng or engi neering techniques including conputer

pr ogr ammi $RfVE8Yt ware, firmmare, hardware or any conbination or subset
thereof. Any such resulting program having a conputer readable program
code means, nabigh® isndstiag@noof the mential ctavinubi architecture ramckinterfaces and
readabl e or usabl e nedia, thereby making a conputer program product, i. e.
an arti clilustratearthéaedrkfioyw ewierptoogssing tWithih tanhidhitectte. TP@PLErRFal data
readabl e nedia nmay be, for instance a fixed (hard) drive, disk, diskette,

opti o8 dhustk,11IRORS! bére! 8BAerS ARRE WiHWOHORpBRGAH BY6Bufch r(sa%;ﬁ%r%gmi,y

{ROM, or any transmtting/receiving nmedium such as the Interne _
dksnd

ot her congigpatet data %ﬁHV‘QFclﬁ(ij)ieér ﬁ%’@oérs,lgﬁd %té{y%lﬁer%r X %i)?'lciégtllcﬁg '&#ﬁv

t he colrrputer programmng co “be " e an f use ) Iﬁ-code
e um * oeb S FE pBESeeH v 19836 88 s iR ReR SRR B PL: v Tor

maki ng, usin sel |i the invention nmay be one or nore
g g c]‘rhe centra?%ata %u'b system 110 lg 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



?5 processing systens including, but not limted to, a cthDeedmipsr®@0e3si ng
unit (CPU), 11 Decenber 2003 WO 00l 77685 PCT/ US00/ 15317 54 nenory,

storage d{yhgH$essommuni cation |inks) communi cation devices, pSfi¥fs3l7
'devi ces, or any sub-conponents or individual parts of one or nore

processi ng systens, including software, % rmwvar e, hardware or any :
conbi nation .or subset thereof, which ! the invention as set forth in
the clai mng{mﬁ?ommwmn Bzemm‘?@@mdwm cAEPHGHIcations RASWOE SJIC
voi ce, touch screen, or any other nmeans by which a human can input data to
a conput e@s thadniemeigkppwsiamthe: werld widgveels (www)).as appl i cati on progr ans.
. Although the present invention has been described in detail wth reference

t certain pref diheeene oberivieeatstandardsheb ibtoWwsepinwracts willpthdBshtfd| eRita ons
and 10 adaptations to those enbodi nents may occur to persons skilled in the

art W thowubdegiaphiss Hosesm b etsdiver 114, ?ﬁ@%&%g%)%?fjﬁfgg%lb@’rﬁ&i on as

set forth in the follow ng clains. Decenber

Uso0153' 1 66 ' [+Srim wf 1,0 A dat |

For dai virorpaden Selpf (fs) ieh P drdu of 1¥eindr derverscfidh ST AP Y 11
t | it J. Sl nQg: 3 ~a.- entral data hub

Lorput er  CRIPeBE el RRErSb it bidrosSa it N Perveg spemifneorvenarhe

delivery ﬁ% o+| fleld data fromthe at .| east ono data~acqulsition site 5 (11

) to a refseelhRsq vebpagason the web sefver Tt makeguse pf thenintentaceexgnitable

(31,61 ) that transmits oilfield data over a first comutlications network
to the ceifl2avhighimturnyeliesputeedatabasei(sucieas Ormle)s! 13 tedétermirpRhittd o
t he workfl ow order (230); and 9 c. a data server (18,68) that receives data

from the pesgemito td asby lanovtersterelihesesanthnelespabific Ig)@ﬂ'ﬁe 086M0f exhhfpléat a
server (18,58) communicating with 11 nultiple ronote delivery site

conpuier s a(drédll pfaparkhh él}d@v”té MAMNeSsSHhe RlaAY delivé &ab?igb.%gﬁ{gg@&@tﬁér In

near real time at the ~nmulflple delivery site conputers

Compr o1 nitareEEs R % BROES tnp It of Afafitia Bt fffﬁ?%?&*ﬁb‘%p&%?i@ﬁdaat a
hub . l 1 ' 114
the vor kf Fiside HeysBard intieliol Biretllo 45 BaBatassuitinén HauSerhutoa

pr ocessin 1,3. The stem.of claim?2 further conprijsing a workflow order
st at us rmﬁﬁaoqéﬁ’&% °ﬁ€%’uﬁr€e description ¢fithe Qsder i staradinthe databaseas yadl 56)

that - nmonitors the status of 3 a submtted (114) workflow order (230),
13. At some point the user is satisfied with the information contained in the

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 executable112 issues a Remote Procedure Call (RPC) to the Submit
server 114 indicating that the order is to be executed. The Submit server 114 loads
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. cﬁeck task

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



1 ~.. The systemof claim1l further conprising a data settvDeesnbze2003
conput er 2 for post-acquisition allfield data processing, the data
servi ces ‘géﬁbtogr%séonput er 3 (33,53) being in ~amunication V\FFﬁﬂgH‘gli"%t ral
'dat a ‘hub (36, 56), ~IP~n~NU6U SHSE- f 11 Decenber 2003 1 i-09-2001
US0015317 56 1 5. The systemof claim4 $0rther conprising post-acquisition
oi | fiel d gHRUL pBdctBedifpaich sluenarid lapptaine qoesesidr birdersite bt dReyi ces
center computer (33,53), the 3 software applications being selected from

t he group(dispatthsed)pgboftedarahlaigged. sei s ¢ appl.ications, borehol e i magi ng
applications, petrophysics applieatlons, 5 well test applications,

. product i on engThe®ispatchsGes51 1% seRibe <L Hd B@aﬁg(&eﬁé‘?ﬁﬁﬁﬁi&%ﬁ%ﬂﬁ g

functionality applications. 1 6. The system

ah oilfi kival o e el R.CO nication wth the
central gg? gﬂ%@y %@Eégj aé&%ﬁ?}ﬁ&?%\gi}g fstta(%’ﬁﬁ%q?" il'p% ﬁ'ﬁ@%ﬁ: grevs 134 é"’?ﬁa\t'fa
serveg ( i | L.e Transfer. Protocol 2 (FTP) data server (38) for

t rans%ﬁ t'gr Pﬁéy(@i %{Cfl.ﬁlogap%q%a 'gf" 'i%ﬁEPrQﬂf@t? é‘ﬁﬂi'%atm quetre 138 fon exanstipot er
(32). 1 i{ The s¥stem of claim1l wherein the data server (1 s) Is a gl obal
communi c &Y ¥narplicatiapsarver idp: A task is readyefor @xeputiapwhin aiifits r ansni tti ng
oilfield data in n~aar real3 tinme to the nultiple renote delivery alts
conput er siepemdenciesaargl satisfied. Eonexanpid, steskmmaybelsetddlo eikec?l.l’te-g?l%(sySt em

of claim1l wherein the data server (18) is a real-tino data server (58) for

transni t tanogher takk cothpletes, op affel bisperififd py¥RsY o?'ii?w@ HRBHhEES @gféé I'n near

real 3 tinme via a third comunications network (54 m of any
pr ecedi ngierditd &M ' i il et i : ' [ 2 _net are
selected fr olm t hgég?gﬂg”%'gﬁs‘f'@h% n%@gﬁ Igﬁg%ta e Cplg%ichrygﬁ%nﬁggﬁ %?fvg\r,\ﬁiﬁ\m K,
a telgphone coffBtai; | ) wave, transnission 4 netwrk, a

r adi ogcon’mmi catl origﬁléf'\%bbrpﬂf%t“ﬁ%@’sﬁsgﬁ%’&&QB@P@S?%WB@( i1dR. $hase wor k
and a gl | co ni cati.ons wor K, 11. The system of claim9 wherein
the thi r%E&M&ﬁﬁH%" r‘r@?\%ﬁﬁ Woyls '%éﬁt@c@%la/eﬂv 0. dransterdilesisanchemalls)g of
a satellite co i?‘gtion network, a tel ephone 3 commani catlon network, a
ni cr owav &%X9% Ri%n-<¥NeR thetNsprichsaner b1Aplaces-a taskin an aifiitation queus

118, it is ready to be executed. However, it still needs to wait for an available

execution agent (thread) in the application server 116 to begin processing. The

S5 pumpose of this arrangement is to limit the load on the system. Application servers
116 are initialized with a fixed set of agents. Each agent can only work on one task
at a time, and when task execution completes, the agent goes to the application
queue 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

0 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

> to the dropbox web server, which is accessed by customers to retrieve data over
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w rel ess tel ephone canmunfcatl an network and a 5 gl opal comruni cati ons

net wor k. iwO0/T1685syst em 4f any precedi ng cl ai m wherei n t he ¥CT/H500/15317
rcommuni cations network 2 conprises a TCPIIP comunl csti Qis protocol (122).
1 13. The system of any preceding claimwagrein the second comiun(cations

" ?ﬁékslié’?i T T BA ERIP RN 12 o?‘%m?’tje[ng@g th%n%SE%@% SerPEse fies
- ' 40 ' . 12T7).. 15. T
any. pr ccedto 2 P BSTHRHETL bRctiad B IaCo RIS Snblomion sarver d Bhmercis o

~real-time . data transfer capabilit ' a HyperText Transfer 3 Protocol
(MITP). 1 f€%¥° ?ﬂé‘xg%fé‘@é ﬁFB%f &ﬁwqoff'@ﬁt‘? %@O@PQE rhheunetify appliestians seryes 123 |
har dcopy delivery center 2 (55), that generates a hardcopy of the oilfield

data as caseddpisandg-reaibmessroeswwith optienal(a@t@Eehniends: The PRS rasteridat a hub
(16,56), in comrunication with the central 4 data (1 B,66) hub. t |7.The

sy$t end of appjicatierceeivey G4aprovides: dita coheerston fram PRStdethet gfasiital )
conprises: 3 a, a user Interface nodule (112) that recei ~~as a user

gener at ed foRnkfs (B8 FHSISF filds LBRA)of Rixird, |diFe blamaérﬁ the Ike): Tﬁ%ifigg‘bssi on

nodul e (114) that | oads a description of the workflow order ) and

b ks th ; f I at: ' hni.ng 7.t ask

par amet er SPERgHtort Refyei ol sl & Bl ot 2 $BBclB3 FrBANbCRBl ity Getter

di tch e farsrouting th ask;, 9 ¢, at least one application

mdai e (11600 InS28be dHbUCEN Peldzb3bis s fpediradidion i iaan) ¢ hat
i nt ai t he .t d dencies and nmonitors 11 task status; A f~~IEND~-D

ST T SRRSO dEE Dol Benien (P BRI ThS r9aldime Araster anpligation sgaver

modul e (129) that enters oflfield data in a database (54) 13 accessible by

t he ctht r d27gsandseibrecsiles files from a realrtime servar (suclgerSahiumberder?0) t hat

handl es 't he export of information for 15 archival. 1 18, The system of

clai m 17 transfenexpress servey). I hecrhnsfenapplivatiohrservdf Qippomsdeletim? 7) 2 for
transmtting real tinme data as specified in the workflow order (2é0) froma

data 3 acuedovdrable, efficteritile tranefe cpiratich. iV RIaI-tifld Rahsbppliéatidissat em
of claim 17 wherein the user-intertace nodule intertaces (1?5&‘ W]Ut'ﬁsaﬁo% web

oot 188 iSieson et e s i e e /51T
group ConYedtihAfort sRMPLE T8 SrhpR Rb'dH®. Trddtd i titetrisSer &pplication
15  server 127 supports the real-time data transfer of data from the acquisition site and
the client delivery sites. The real-time server also supports data being forwarded
from the central hub, if the destination where the data is being forwarded from is
running a real-time transfer software application such as Schiumberger's transfer
éxpress. The real-time server 127 allows establishing a real-time file transfer chain
20  from an acquisition system to a real-time transfer-enabled data delivery destination.
The verify application server 128 generates a verificaﬁon 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



3 speckled in the workfl ow or der (230), sending the ollfiebDdcanber 2083
specified ) wor kf Il ow order (230) to an external serv | ~TF
pr ot ocol ("k§£§/?%géndi ng 5 e-mall nessages (123) to a comput Ecﬁg#@gﬂﬁggs
'speci'fied In the workfl ow order 6 ('230),3§nd sendi ng a hardcopy request
(125) to a, produc |ivery center (55). 21. The system of any preceding
cl ai mfurtq?g?bmé)?gg‘?rrﬁjl applicatiops, Ofa@@meéﬁwbﬁnméan%upmme into central
comuni cation with the central data hub (58) for sending oilfleld 3 data fn

real ti me datahubhOd herealdime tnainstersipplicatian sehver m27trigtlfiesrthamatadel i very
4 sites (52). 1 22. The systemof claim 21 wherein the application nodule

- (127) conmpiasageral 2&ahd irtdlwus@irief¢cﬂ1tdxtdﬂt»@hﬁ:h4ﬁéfﬁ%w&ym@éé&b&hﬁﬁe Batals
data to and receives data fromthe 3 real-tine nodul e, 23. A

conput er - i i -Ad | i 14 el d
ot B 2 1 e oL i R o PRtadar 1 Pe. Wilerl @0
sito (42), o LSl ngy+ AR L =NR~ T 1 cenb 003 17-09-200
US0015317 agg’"‘g&ﬁ% g@@ggﬂgésgca%%%ﬁﬁmt#g a?%taefilegﬁ&ﬂa 3J§§I¥'H’Jlﬁ%):
(56) cdnputer that(@i cot}ér |5 delivery of oiifield data fromthe at |east
one data ﬁ&ﬂm%ﬁ' e tﬁgi)a;ta@/l@r@a el 22 A welly Bigivas thesPata Vemgages. 129
transmtting oilfield data over a first communications network froma data
8 acqui si theHniguedzehtpaiiie apdrepeives tive fulbinformatitet zbduttihe ditm unheludiripits i n
near 9 real-tine in response to the workflow order (230); 10 c. sending

ol I fleld dxadionrioithe fite systemahratsgretheuDatz8Managen 188! The Data MaR2de012g ; ~
~ a second communi cations network; and 1z d, receiving data fromthe

central desgethebwiththe Archibe Mah£gsrorsd midrdge fﬁ@@a@é‘ﬁ@lgéée?}é‘f@lé tcgﬁi’rjapg the

capability of conmmunicating with rmultiple renote deli

co rs 1 j ' f o[ FURN| .ln.near is
Feal 15 mo oRehub 00 HETERHECRAL TrBP Rt Al WIS conlEilod bR YAt

wor kfl ow 16 or e et hod .of _claim23, furkher conprisin
allowing a useﬁﬁeﬁéﬁtﬁ%ﬁ@g??ﬁ% r%ﬁﬁf’nfg@ﬁﬁ?ﬁ Wa(l'?gl&ijng Wé"“vﬁ;ﬂ@ﬁiq or de?-
(230) to the csntral gata hub .conputer (58~) for 3 processing using a

wor kf | ow SHRRPNG a8k dergndengies kvery task imcenteal data hub 100 goesithroughbwa er
(56). 1 25.The nmethod of claim23 further conprising nmonitoring the status
of a submMellzdefinegosatiof states asit progngsses thgougmthekwbddiowr ofthessystern. This
monitoring rnodule (117) In 3 the central data hub conputer (56). 1 26.The

met hod of stataiisvisiblé in thecusarinferiaserand isarsod heavll? for imonhétbeingaind i N near
real2 tinmo via the data server (58) to the nmultiple renote delivery site

o 5 St skl sheagion 18t il ek mamal’ o

to the Status queue notifying the Status server 117 that a task has entered a
particular state. The Status server 117 reads the message from the Status queue
and updates the database 113 with the new task state information. The Status
server 117 also updates the task status with other kinds of information, such as

20 messages and 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 queus indicating that a task

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



2 network ("web") data server. Ar~neNOFp sH-~-1~ 11 Dettbbesmi2H@B0B
7-09- 2001 U S0015317 60 1 28. The nmethod of claim 23 further conprising
transm t twomoaréssi el d data in near real2 tinme froma real -t ipoFAdatasaer ver
'(58) 'to the nmultiple delivery site conmputers,(52) 3 via a third

comruni cations network (a4). 1 29.The mgidod of claim 28 wherein the first,

consl st | ngoky 168 £RTRANG 0t d5erdHEId it AIEHRER IR A LafORHS e Bishdion
comruni cati on t' rk, .a ncrowave trapsm ssion, 4 network, a radio
conr n~. r n"A¢eY® gﬁ \;\Y@P%W @ﬁae Y GAAIGNS RRAYR REERMANi cati on network, 1

. 3Q The nethod of claim?23 wherein processing the workfilow order (230) at
the 2 central Inyagditinnio tasly dishaishing $he Digpatchsmarveny1 alsasupprarnts lwged

wor kfl ow order for airfield data at the central data hub (171); S b.

| oadi ng am&ssagest Thecentrahdatadiubl 1@0hvkeepe detaitstlpgarod dlirativity in tHeesysten
wor kfl ow 6 order into at |east one task containing task paraneters and task

7 depsgndeincthesofr &f tetfiles. B henélatibnidieh 666 kextGilés B Garnidizetndthe for
routing 8 the task (174); ~i c, executing the routed task (18~); 1 Q d.

c

mai nt ai ni e | ' ' S : e.
ent er  ng ST S] oy AR TR A R GF B DIBRIER GRS 18] 1 Uped by
hub 12 (58). . i nq..t he ort, of infaqr ion far archival
(130)" 1 3 svaRth commoneBE to ity e BiRRIOH Sorish s WheR e mBsato nepis e

order (230) Is 2 recejved by a_yser-interface nodule (112) interfacing with
~a web br a'ﬁé &ka“@f'l'ﬂ ) 9'an§Q.g¥'I|Pe Tﬁ\ﬁlhliﬂ’a@% ePYPM130 fRAde dram the Lagueigt i on
modul e (116) tunction is selected 2 fromthe group consisting of publishing
the ol | f | 8Nd reides reeeiyedanessagasitote apasoiatpdies i ed in the wor kfl ow or der
(230), sending the oilfield data as specified in the AhllF~Jf~ED SI-1~~T

11 Dd@enber 200Be AtchivejanaySOseryn 36 handies thisl exparting of (iR20p drohive
.external server (38) ‘using an pTl' protocol (122), 5 sending e~nail

messages $yistéinst Tha Arehiveuanager Nests SpBLiakarcioal dpplidationé Beatiexpitdls ow
order (230), sending a hardcopy request (125) to a product delivery 7

cortey, {Sake FARABESF 1 R BBt S bl e
type, there is an agent in the Archive Manager server 130 that periodically scans
the central data hub database 113 for new files to be archived. It sends a message

15 to the archive system 130 describing the data and then transfers the files.

Fig. 10 is a table of central data hub external interfaces. The data acquisition

system 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 sérver 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 ase-mail. The fax machine interface 157 interfaces with the fax application server
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near real-tinme 2 (153) fromthe data acquisition site (51 ) to the nmultiple
renote de¥YPPRYIM83ites (b2) as specified in the workfl ow or dBFTUSSYIS31E 3~ A
‘met hdd In a conputer data delivery systemfor delivering oilfleld data from
at 2 least one data acquisition site (1¥) to nultiple delivery sites (12)
conpri si rand B used tecdslivien graphios KThe Prodder Deflvety Qeritef (PDTH itbfagatizgat a
central data hub conputer (56); 5 b. executing the received workfl ow order
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are valid (172). submtting the tas conprrsrn

. loading t I _ . er 30); 10 2. breaking the
wor ki | ow Syanrr e (et Brils, YBR IF ki, Tht ek sfpeer s8ang

task dependencies .(1r3): 12 ii., JLf task dependencies ors satjsfied

di spat ehil %&St"ﬂht’}%‘?""éﬁ@%’?ﬁ?{‘ @?'?‘L%f;af%gt § Yeb draphex applicationsarven1s) :

and 14 iv. ppnitoring task status (2d2). 1 35.The nethod of claim 34

wher ePn ysaeytor fRliver data: tnihie eustomers oyenthe weba wo: kfl nUr order (23a)

request at a submt server (114) within the 3 central data hub (56); 4 b.

val i dati ng t heFigoi kii$ evilowotart ¢fitha)sutamii sakrer-processihg Mithirrthe cdrtrdlasggber

2003 1 ?-09-2001 US0015317 62 5 c. placing the workflow order on a dispatch

queue (1Hdb. In t subinit sonvert frodessing! B7aNiBthe WhHIRW RIS id é'é@ﬂrﬁi&si}gbe

wor kfl ow order Is a task abort 2 request (175); a. receiving a workfl ow

or der (238husgelelectivel Al ARl GHhallel Wil SRRy 2/ data hus

(59); . 5 val i dating the workfilow or acing the

Kt ! 7. . Th hod, of. ¢l gi m 34 '
o <pat ontarerssien R yBRGkAINFHfo0dd 172, The Wprdiow st is BrokanBlaiRg ¢ asks
I [ 1 b out | k. (115 [
appi i Gat RonSUEE e S, imflugRd he task Perameters aret amctask dspsndendicaner ci n

the application server (11 B) |s selected fromthe 2 group consisting of a
digi tal dJ&sK depandescias cavid inglude wailing forta certainivhe ta predess the oydridlow
server application(120) far sending data to a web server (39), a fax 4
appl i cat icsderscthatarg platey dnothesdispateh quenieoi 74 kst devidldw ofddray artaski ne,
file transfer S protocol (FTP) server (122) for sending t(les to a server

ext er nal abds) requesht75, themarkflodansk o Ruedsis\dhlidatdy @r%@@ﬂ 1ﬁ)§nﬁ. |
I CcCa

rasterize application server (124) 7 for converting data from PDT grap
formats ipladddien tie 8BOH GRleubl 7R Submit hrécdssing ends 178.

5 Fig. 12 is a flowchart of the dispatch server processing. In the dispatch sever
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,

0 thé 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

5 order state transitions and timer events 203. It places the task messagés in



8 hardcppy server (125) far sending a hardcapy requests 1bDacendehsdo3
delivery 9 center (36). 1 39.The nethod of claim37 wherein the application
server CORRbigsPSesd real-time 2 transfer application server ( ends
.data'to and receives data froma rsal 3 tine server (3~), 1 %ﬁ%sé&?%tliod
as In any of clainms 37 through 39 further,conprising a second real 2 tine
transfer lcation server 53) in_the ta acquisition system (151 ) for
3 sendi ngacﬁﬁ)%ﬁ I%%WEFH *?ééﬁ%?ﬁae@%eﬁweemﬁ%mwanﬂm@wng ANESIDFp
SHF>r T 11 Decenber 2003 17-09-2091 USOQL5317 b3 1 A~1, The nethod as in
any of cl #0% 37 t hrough 39 further conprising a third real-tine 2 transfer
- application server in the renote delivery site conputer (52) for receiving

3 ollfiald dataFigniddala diagearhrafithe tasicstate transitions MeInth9dd by tHe Tite
met hod of claim 39 wherein the real-time transfer application server ?127)

2 establ | Herven Thealask|swteddheludeansard @flﬁ}isﬂbfﬂiﬁ@atz"!qag?héingg‘ﬂﬁ,%éit@g) 1

system (51 ) 3 to a real-tinme transfer-enabled renote Ive si'te

43. Thegnet ' [ . . fer—enahl ed renote
del i ve“rsy szihllg':;e4 ef(BCSOZ co%f%séggﬁgﬁr%aﬁt' Q ? Fér%ﬁ#er&a%ggéﬁ'ﬁﬁﬁ %137' Y"E@QE%}%@ hin a
renot e deldo\f.%rg $i te 3 (52) conputer. Z 44. The nethod of claim 34 wherein
the nonitoring !) the task status conprises 2 (202); 3 a. processing status
gueue task dependenci.es, ,task ssages and task 4 ~ statistics (2QL ): 5 b,
mai nt ai ni ng ta?ﬁgaﬂug '%Pcf@?g@rﬁﬁ the grdefistate transitionsmajntainect by thenstatuss k
welting for events (203);.and 7 d, placing tasks In a dispatch queue when
task depef@EYRS dberder stateeinclyde cyeated 220, intevepinge221 Nintempidteareihod
for near reahtine data delivery of oilfield data 2 fromat | east one data
acqui si ti gograss 223 anddoneL®24.pl e renote dolivery sites (12), 3
conprising: 4 a. processing a workflow order (230) at a central data hub

56) 10 o . i . fd th t
(56) tONput er (H§116|§ah@@n¢ﬂﬁweﬂ(s€lle§§6ﬂ[éé@§%r iAterfide fbﬁbﬁ%@aﬁaom °2

| east one data acquisition site’b e renote de site (12); 7

e 08 o RO AR
M hEND- b 8ReSs 16 Bhidlfork AnF BN Bnl G5 phah faskin the workilow rder And

gives access to order submission.

Fig. 17 is an exemplary display of a user interface for specifying and
15 displaying task dependencies for tasks in the workflow order. The user interface
235 displays a list of task dependencies that affect the time when a task is
executed. It may include three types of dependencies: task where execution is
delayed until a given task enters a specific state; order where task execution is
delayed until a given order enters a specific state; and time whére task execution is
20 delayed until a specified duration elapses.
Fig. 18 is an exemplary display of a user interface for specifying data
conversion for the workflow order 236. The user can selsct the input file form three
available options: send, select or task output. The user can select the output

format, select a company specific filter and specify any special format parémeter

25 changes.
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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 interfaée 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 sefver 246 allows for the e‘htering of new data descriptions
into the eHub catalog, physically moving the data (e.g. 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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10 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

I§ 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-

0 readable description of the reason). In the data transfer step, the originatér
transfers the file(s) associated with the publish requést. 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
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109%& () - heonfguratidesdnieinetand Intranet accessible. In the Internet accessible
5 configuration the eHub 240 is located in an enclave providing the following |
services: access from the Internet, protected by firewalls tha;t restrict traffic to
known pérts/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 Intemet connection; and access frorﬁ company proprietary Intranets, also
protected via screening firewalls. Users (customers, administrators, and the like)
do not need to authenticate to the enclavs, 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 iﬁfrastructure with poor Internet 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 ;epository from the system that is physically outside of the Intranet
network. In fhis 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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placed in the Intemet environment. In this respect, it is no different from other
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
0 configqration 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 ahd 1S 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
5  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

0 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

>  cooperate to specify who has access to the data. The basic access model is the
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the user attempts to access a resource, the eHub compares the user group list wit
5 theACL.Ifa matching entry exists, the user is assumed to have access to the
resource. A resource’s visibility will be controlled as well: a ﬁser will not see in the
interface any resources to which the user does not have access.
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 brovide default ACL's. Fo
example, a file resource may not have an explicit associated ACL. In this case,
when a user attempts to access the file resource, thé 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 H‘ﬁ'PS. 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 gen.erated 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(S8) stream. Second, on the
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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 thé cohsum_er of the stream.
For certain types of data, such as serial files, serialization is a trivial task. Other
sources, like databases, could require significant desigﬁ work.

Th eHub provides two solutions. It defines the architecturs for delivering a

10 data stream from the eHub to the customer's desktop in a secure mannér. 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 identjfying a server-side data provider (for example, database,

15 serialhfile, numerical status, etc.) in the URL;

a éingle 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-host_ed) interface for stream receivers. An
application would implement this interface to handle the serialized stream and take
appllopriate 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'hotifi'ication and processing,
and for executing handling code. For Web data delivery (WebDD), the event of
interest is when a WITS data item is addéd 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 phyéical data item (file
épeciﬁcation) and to the meta-data. The event notification model allows any
application to listen for significant eHub events and react aécordingly. The eHub
application framework will include an interface for obtaining the end user identity
(user name, LDAP attributes, etc.).

15 Applications are able to 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 (é.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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& #10gz& a(apl%a%‘ ion % %gﬁ c-,p ggntﬁ'gl data%wb 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
0 is correct (for example, well name, customer, etc.), which éhould 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.
Resuits of the publish request will be used to determine the central data hub task
state, which will allow user intervention when necessary. Data transfe'r will follow
5 the publish request using a protocol such as a company propristary 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

0 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 thé eHub that contains all the information required to create the

5 account. The request contains a reference to an agent trusted by the eHub
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5 The main features of content management are access control, quality maintenance
and data offloading. Administrators will be provided with a t;ser interface for
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 whéther 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 ¢
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 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 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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tum 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 accéssed, 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 resultiné

program, having a computer readable program code means, may be embodied or

15 provided within one or more computer readablé 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, diskeﬁe, optical disk, magnetic tape, semiconductor memory such as read-
only memory (ROM), or any transmitting/receiving medium such as the Intemet or

20  other communication network or link. The article of manufacture containing the
corhputer 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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systems, including software, firmware, hardware or any combination or subset
thereof, which embody the invention as set forth in the claims.

5 User input may be received from the keyboard, mouse, pen, voice, touch
screen, or any other means by which a human can input datato a computer,
including through other programs such as application programs.

Although the present invention has been described in detail with reference t
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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3 a. a central data hub computer (36, 66) that processes a warkflow order (230)
4 that cantrols delivery of olifleld data from the at least one 'data';acqulsition site
5 (11) to a remota delivery site (12);
6 b. a data acquisition slte computer (31,61) that transmits oilfield data over a first
Cy comimunications network to the central data hub computer (38) in near real-
8 time In response to the workflow order (230); and
9 c. adata server (18,68) that receives data from the central data hub aver a
10 sécond communications netwark, thé data server (18,58) communicating with
11 multiple remote delivery site computers (32,62) for the simultaneous display of |
12 the oilfleld data in near real time at the multiple delivery site computers
13 (32,62) In respanse ta the workflow order. |

1 2. The system of claim 1 further comprising a warkflow ordar generating maduls
2 (114) In the central data hub computer (36,66) that allows a user to generate

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

RN

E-N

(36,66) for processing.
1 3. The system of claim 2 further comprising a workflow order status menitoring

-2 module (117} in the central data hub computer (36,56) that monitars the status of
3 a submitted (114) workflaw order (230).
1 4. The system of claim 1 further comprising a data services center computer (33,53)
2 for post-acquisition ofifield data processing, the data services centar computer

3 (33,53) being in communication with the central data hub (36,66).
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3 software applications being selected from the group conslsting of borehale

4 selsmic applications, borehale imaging applications, petraphysics applications,
S well test applications, production engineering processing appilcatiéns and

6 interpretation functionality applications.

1 6. The system of claim 1 further comprising an oilfield data archival database
f ) (34,54) in communication with the central data hub (36,66).
1 7. The system of claim 1 ’wherein the data server (18) is a Flle Transfer Protocol
2 (FTP) data server (38) for transmitting ofifield data to at least ane remate dellvery
3 site computer (32). |

1 8. The system of ¢laim 1 wherein the data server (18) Is a global communications

2 network (“web") data server (39) capable of transmitting oilfield data In near real-
3 time to the multiple remote delivery site camputers (32) via a global
4 communications natwork (44).

1 8. The system of clalm 1 wherein the data sarver (18) is a real-time data server (58)
1 for transmitting ollfield data to multiple delivery site computers (52) In near real-
3 time via a third communications network (64).

1 10.The system of any preceding claim whereln the first and second communications

-2 networks are selected from the group consisting of a satellite communlcation
3 network, a telephane communication network, a microwave transmission

4 network, a radio communication netwark, a wireless telsphone communication
5 network and a global communications network.

1 11.The system of claim 9 wherein the third communications network i selected from
2 the group cansisting of a satellite communication network, a telephone

3 communication network, a microwave lransmission network, a radio
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2 comprises a real-time communieations transfer protocal (127).
1 14.The systemn of claim 9 wherein the third communications network comprises a

3 real-time communications transfer protocal (127).

Pl
N

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

1  16.The system of any preceding claim further comprising a hardecopy delivery center

2 (65), that generates a hardcopy of the oilfield data as controlled by the workflow
3 order (230) from the central data hub (16,56), in communlcation with the central
4 data (18,66) hub.

1 17.The system of any preceding claim wherein the central data hub (16,56)

) comprises:
3 a. a user Interface madule (112) that receives a user generated workflaw order
4 (230) for oilfield data;
5 b. a submlssion module (114) that loads a description of the workflow order
6 (230) and breaks the workflow order ('230) into at least ane task containlqg
7 task parameters and task dependencies (173) and transfers the task to a
8 dispatch module (115) for routing the task;
9 c. atleast one application module (116) that executes the routed task;
10 d. a status module (117) that malntains the task dependencies and monitors
8 task status;
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15 archival,
1 18.The system of claim 17 further cémprlsing a real-time data tré'nsfe'r module (127)
2 fortransmitting real time data as specified .In the workflow order (230) from a data
3 acqujsition site (61) to a data delivery site (52).
[ i 19.The system of claim 17 wherein the usér-interf_ace madule interfaces (112) with a
2

weh browser (111) for recelving the workflow order (230).

pa—)

20.The system of claim 17 wherein the application module functions are seolected

2 from the group conslsting of publishing the oiifield data to a web server as

3 specifled in the workflow order (230), sending the allfield data as specified in the
4 | warkflow order (230) to an external server using an FTP protacal (122), sending
[ e-mall messages (123) to a computer server as speclfied In the workflow order
6 (230), and sending a hardcopy request (125) to a product dellvery center (55).

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

. '% module (127) in communication with the central data hub (58) for sending oilfleld
3 data in real time from the data acquisition site (51)to multiple remote delivery
4 sites (52).

-1 22. The system of claim 21 wherein the application module (127) comprises a real-
2 time ollfleld data transfer function that sends data to and recelves data from the
3 real-time module,

1 23.A computer-implemented method for near real-time data delivery of ailfield data
2 from at least ane data acquisition site (11) to a remote dslivery sita (12),

3 comprising:
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8 acquisition site computer (61) to the central data hub computer (56) in near

9 real-time In response ta the workflow order (230);

10 ¢. sending olifleld data from the central data hub (86) to a data server (58) over
( } a second communications petwork; and |

12 d. recelving data from the central data hub (56) at the data servar (58), the data

13 server having the capabllity of communicating with multiple remote delivery
14 site computers (62) for the simultaneous display of the oilfield data in near
15 ’ real time at multiple delivery site computers (52) in response to the workflow

16 order (230).

1 24.The methad of claim 23, further comprising allowing a user to generate (112) and

p) submit (114) the workflow order (230) to the central data hub camputer (58) for
3 processing using a workflow order generating madule (114) in the central data
Y hub computer (66).

i 25.The method of claim 23 further‘ comprising monitoring the status of a submitted
2 workflow order (230) using a workflow order status monitoring maedule (117) In
3 the central data hub computer (56).

1 26.The methad of claim 23 further comprising transmitting oilfleld data in near real-
2 timeviathe déta server (68) to the multiple remate delivery site computers (52)
3 via a global communications natwork (54).

1 27.The method of claim 23 whereln the data server (58) Is a global communications

2 network ("web") data server,
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network. a telephons communication netwotk, a microwave transmission
network, a radio communication network and a wireless telephone
communication netwark.
30.The method of claim 23 whereln processing the warkflow order (230) at the
. central data hub (56) comprises:
- a. redalvlng a user generated workflow drder for oilfield data at the central data
hub (171);

b. loading a description of the workflow order (172) and hreaking the workflow
order into at least one task containing task parameters and task
dependencies (174) and transferring the task to a dispatch madule for routing
the task (174); _

c. executing the routed task (184);

d. maintaining the task dependencies and monitoring task status (202);

o. entering ollfield data in a database (64) accassible by the central data huh
(56); and

f. handling the export of information for archival (130).

31.The methad of claim 30 wherein the user generated workflow order (230) s
recelved by a user-interface module (112) interfacing with a web browser (111).

32.The method of claim 30 wherein the application module (116) tunction is selected
from the graup consisting of publishing the ollfleld data to a web server (39) as

specified in the workflow order (230), sending the oilfield data as specified in the
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1 33.The method of ¢laim 30 further comprising sending oilfleld data in near real-time
(153) from the data acquilsition site (51) to the multipie remate delivery sltas (62)

as spacified in the workflow order (230).

— ) N

34.A methad in a computer data delivery system for defivering ollfield data from at

2 least one data acquisition site (11) to multiple delivery sites (12) comprising:
3 a. reéelvlng a workflow arder (171) for_ oilfleld data at a central data hub

4 computer (66); |

L] b. executing the recelved workflow order at the central data hub computer
6 comprising:

7 i. if the task parameters are valld (172), submitting the task for dispatch

8 comprising (174):

9 1. loading the description of the workflow order (230);

1'0;f 2. breaking the workflow order into at least one task céntaining task

11 pa.rameters and task dependencies (173);

12 ii. if task dependencies are satisfled dispatching the task for execution (174);
13 ili. exacuting the task (215); and

14 Iv. monitoring task status (202).

1 35.The method of claim 34 wherein submitting the task comprises:

2 A. receiving a workflow order (239) request at a submit server (114) within the
3 central data hub (56),

4 b. valldating the workflaw order (172); and

AMENDED SHEET



& ()-03) 10%& ()-YL! 410%& ()- 10b0*91~ >//!S y#1 93 " 10PMREEImMbetIBO3
"109%& ()- & 10%& ()- q& 10%! ()-9 10%& ()-!S y#10% ()-1DaB//!S y#l
&710%& ()-!&6! 10% b-b&' ()-/Z10%& ()-/Z109%R& ()-9% "10%& ()- 09$
()- 3456GS| bC!'S y#1 $10%@ ()-0 @OU@/& () -L! FGLO%! ()
‘Wébzﬁfﬁ%& ()-8910%& ()-]0({Z8bCl ! @10%[& ()- @L0%4& ()- Uit sh95
@10909& ()-! 9&! 109%@EE () - & 10%@& () -! & 10%@E& () - (~XaxV5bCl
@109& ()-! @L0%& ()-! @L0YR&S&' () -
@109 ()-)! @10% ! & ()-! @10%HH& Of- adE:/ 10@
10@ 1098 (Placmtiganq %VQ@@@"@W@PMW@L@)HMMW@ ()-& 1 10%@& ()-
(3=+uV7/ _10@" 10% & ()-s"109& ()-!#10% (& ()-' YO 109% & ()- |110% & ()-L!
GL0og &6 Yhe trthes] pf caimitdugher agmedsing if the werkfioy grder-is a task abort
10%{& ()-! SPL0983&' ()~ ! SBLON (& ()- ) S$L0%& () - BdE / 10(
10@<10%4eQuept UESY 109&' ()-3 9F. "10%& ()-3 9F."10% & ()-3 9F."10%& ()-3
9f& 10%& ()-5yuv7/ 1010% & (% #1098 ()- ! s#10% (& () -
receiving a workflow order (230) request at a submit server (114) within the

4 central data hub (56).
5 b. validating the workflow order (1 76); and
6 c. placing the workﬂow order an an abort queue (177).
¢ 5 37.The method of claim 34 wherein dispatching (174) and exacuting (215) the task
2 comprises_ processing tasks In a dispatch queue (131) by routing the task (115) to
3 an approptiate application server (116) for execution.

1  38.The methad of claim 37 whersin the application server (116) Is selected from the

2 group consisting of a digital data converslon and filter app‘llc'atldn (119), a web

3 dropbox server application(120) for sending data to a web server (38), a fax

4 application server (121) for sending the oilﬁ'eld data to a fax rﬁachine. file transfer

5 protocol (FTP) server (122) for sending flles to a server external (38) to the

6 central data hub (36) using FTP protocbl. PDS rasterize application server (124)
7 far converting data from PDS graphical formats to other graphical formats, and a

s} hardcopy server (1256) far sending a hardcopy requests to a product delivery

9 center (35). |

1 39.The method of claim 37 wherein tha application server comprises a real-time
2 transfer applicatlon server (127) that sends data to and receives data from a real-
3 time server (38).
1 40.The method as In any of claims 37 through 39 further comprising a second real-
P time transfer application server (163) in the data acquisition system (151) for

3 sending ailfield data In real-time fo the central data hub (56).
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2 establishes a real-time data transfer chain from the data acquisition system (51)
3 to a real-time transfer-enabled ramota delivery site (52),

1  43.The method of clalm 42 wherein the real-time transfer-enahled remote delivery
)2 site (52) comprises a real-time transfer utility located within a remate delivery site
4

3 (52) computer.

Y

44.The method of claim 34 wherein the monitoring of the task status comprises

2 (202)

3 a. processing status queue task dependencies, task messagés and task
4 - statistics (201):

5 h. maintaining task and order state statlstic_s (202)';

6 c. ldentlfying task walting for events (203);. and

7 d. placing tasks In a dispatch queue when task dependencies are completa
3 (204). o
1

45.A computer-implemented method for near real-time data delivery of oilfield data

o2 from at least one data acquisition site (11) to multiple remote delivery sites (12),
-3 comprising:
4 a. processing a workflow order (230) at a central data hub (56) computer (111)
5 that controls delivery of ollfield data fram the at least one data acquisition site
6 (11) to the remote delivery site (12);
7 b. transmitting oilfield data over a first communications network from a daa
8 acquisition site computer (561) to the central data hub computer (66) in near
9 real-time in respanse to the workflow order (230); and
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10 c. sending ofifleld data from the central data hub (56) to a remate delivery site
11 : (12) using a data server (18) that s part of the central data hub (56)_.: the data
12 server (18) communicating with muitiple remote delivery site computers (52)
13 | for the simultaneous display of the ollfield data In near real time at multiple
14 delivery site computers in respanse to the warkflow order.(230’).

15 48.A softwara program emhadied on a computer-readahle medium

Incorporating the method as reclted in c]aims 23 through 486.
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