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to develop a new drug is about $880 million and consunmes 10-12 years of
effort, the attrHemeofore, in this field, businesses and companies, especially those involved in

research and drug development within the life sciences industry, face a crisis due to rapid
15  increases in semantic inconsistency/inaccuracy, volume and heterogeneity of data. Data
generation resulting from faster, improved experimental apparatus and the improved methods
and processes used for experimentation is now outpacing the ability to analyze the data. This

leads to delays in data delivery and the outcomes they produce.

Since the completion of the Human Genome Project in 2000, the amount of data

20  available to researchers about our genetic makeup and the associated data related to
discovering new drugs has grown exponentially. The data volumes that pharmaceuticals and
biotech’s must deal with are now exceeding the petabyte threshold (10'°). Unfortunately,
access to this avalanche of data is of no use to researchers unless there is a way to quickly

and effectively integrate the data into the formats they need. It is only after the quick and

25  effective data integration that the data may then be supplied to specialized applications that
will help identify possible new hypotheses or improvements, for example, new drugs, tests

and screening methods. Any delay in the discovery and development of potential new drugs
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| n addi tZ0on prasédecqase pf wsei sush oy thseiel user-friendly software, for persons to access the data,

store the data, re-analyze the data, create output files, and/or integrate multiple data sources
in near real-time or real-time. Such user-friendly software will provide cost-savings for the
business as well as the researcher/other persons involved in drug development and reduce
time and effort that is now spent trying to manage cumbersome amounts of data from

25  multiple businesses and/or other sources often leading to incorrect interpretations/decisions.

SUMMARY OF THE INVENTION

There is a need to reduce the time, effort, and cost currently required to sift through
unmanageable amounts of disparate data, data that is often isolated and from incompatible
data sources. Currently, there is no near real-time or real-time access between persons and

30  the multiple sources of data they need to access for research and drug development. With the

present invention, data relevant to experimentation for research and/or drug development
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Another form of the present invention is the ability to embed components of the

25 metadata into the instrumentation (hardware) involved in research/drug development (e.g.,
High Throughput Screening (“HTS”), Mass Spectrometry and other diagnostics instruments

for drug discovery) and enable exchange of the output data using XML. This capability can

be further enhanced by developing alert mechanisms to inform persons involved in drug
development of results of interest in near real-time or real-time, potentially speeding up the

30  discovery process.

The present invention may also be used for providing subscription based web

services to one or more businesses and/or companies that require data integration. An



WO 03/088088 PCT/ US03/ 11025 exanple would be a Patent Filing Wb Service
that automates the process of preparing and filing patents. Using these
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speci fi c dateRafifld R BSa PREA Bding WebTBviRE tHaO ibARes the pRlckRWf dEHHSS 4nd
sever al mdefpendent data sources, including each others data sources. 5

BRI EF DESCRITENE arfenss: YR Nessarress buiiicssesisamppaics ondwekt indaendsndy. t he

features an%@:@é{@@tﬂ?%e&ﬁc ‘di&@ sBEESCA neel & &R trhf e E&ﬁlﬁﬁ&lnf%ealio% pYsnpde to
the detailed descripfion of the invention along wth acconpanyi ng

figures in whieed iigpender dadisergcasunepding edch othiges ddtabeerlceSnt figures refer to
corresponding parts and in which: 10 FIGURE 1 is a bl ock diagramof a
systemin accordance with one enbodi nent of the present invention; FIGJRE

2 is a blsock diagram of a BREFEPESCREPTEMN GFOEE PRAWRTH her enbodi nent  of
t he present invention; FI GURE 3is aflowchart of a nmethod in accordance

wi th one enbodi ment of t he present. invention; FIGURE 4 is a bl ock
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enbodi ment of the present invention Fl GU is a screen shot of a

Met aLi f e n/bdéqogrpamna@@meaam@m earreappading ryawrake i thef differentpfigusesntefer to
i nvention; iagram of a MetaLife Integration Server in
%BgndZné % rx?%‘ cfll?lQNHllgl

accordance Wi one ment of the present invention; FIGURE 8 is a
bl ock di agr amof a s st emin accordance wth another enbodl ment of 25 the
present 10nventi oRIG U bloplsdiagran ad e avatént inaseordaricn yithleae erlalimént phthe
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ArrayDesi gn f1 n_accardance wi th another enbodi nent of the present
the present mvention;
i nventi on;
FIGURE 3 is a flow chart of a method in accordance with one embodiment of the
15  present invention;
FIGURE 4 is a block diagram of a system in accordance with another embodiment of
the present invention;
FIGURE 5 is a flow chart of a method in accordance with another embodiment of the
present invention;
20 FIGURE 6 is a screen shot of a MetalLife Modeler in accordance with one
embodiment of the present invention;
FIGURE 7 is a block diagram of a MetaLife Integration Server in accordance with
one embodiment of the present invention;
FIGURE 8 is a block diagram of a system in accordance with another embodiment of
25  the present invention;
FIGURE 9 is a diagram illustrating the uses of the MetaLife Modeler in accordance
with one embodiment of the present invention;
FIGURE 10 is a MetaModel for a BioAssay in accordance with one embodiment of
the present invention;

30 FIGURE 11 is a MetaModel for an ArrayDesign in accordance with another

embodiment of the present invention;



4 WD 03/088088 PCT/US03/11025 FIGURE 12 is a block diagramof a data flow
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busi nessigs in the |ife s®BMIEEDIDESCRIPHION OR THIEABIVBNTIONNvVesSti gate a

single drug candidate - a researcher and other persons involved m ght be 30

required to exam several different. dat abases. man L es over, each

dat abase housi ng\&ﬂl?le tﬁe ma%ng and using of various em oﬁlmentsy ofI tlhe present invention are
discussed in detail below, it should be appreciated that the present invention provides many
applicable inventive concepts that may be embodied in a wide variety of specific contexts.
The specific embodiments discussed herein are merely illustrative of specific ways to make

20  and use the invention and do not delimit the scope of the invention.

All publications and patent applications mentioned in the specification are indicative
of the level of skill of those skilled in the art to which this invention pertains. All
publications and patent applications are herein incorporated by reference to the same extent
as if each individual publication or patent application was specifically and individually

25  indicated to be incorporated by reference.

The system of the present invention represents a revolutionary advance for the most
critical portion of a business—the data that drives it. Under the current systems used by
many businesses, for example, businesses in the life sciences industry - in order to
investigate a single drug candidate - a researcher and other persons involved might be

30 required to examine several different databases many times over, each database housing
different types of data such as genetic, proteomic, bibliographic, and patent information,

often using separate software applications to address each database. This approach is not

5



different types of data such as genetic, proteom c, bibliographic, and
patent information, often using separate software applications to address
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al so referreg, Qg mdVBEHANRIFPHER dentity fos@bR VWliadd RIS EEW drugs and rapidly test
those hypotheses. The present invention also offers solutions that process this data without
always requiring the presence of one or more persons. In addition, the present invention is
able to leverage components that a person and/or business is already utilizing because it is a
25  hybrid model that insures that not only the person or business is satisfied with the software
but that it is part of an integrated solution that interfaces with person’s/business’ already

existing system(s).

The present invention, also referred to as ‘MetaNome™’, is a novel industry
standards-based, scalable, platform independent repertoire of authentic semantics and

30 business rules for the life sciences industry that aims to streamline the costly drug
development process and enhance competitive edge. MetaNome is also a novel, industry

standards-based, scalable, platform independent, horizontal metadata conduit for the life
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110 (opti onabptiondlpehel Metadife Mbdleieﬂmﬁ abﬂttmenntaufepm au f eheQMaaBifé Cﬁsmﬂ,&M and
the MetalLife Repqsitory 108 and.the taljfe re- Processor 0O.in
ot e Mot W Sidoqidinieatly 20Gac i e bre PR et oL B ool Theripphed o
optionaliy TheedMpitabdnltRe MetaEHE Elas&ier308 u&r thd Q/?etdlﬁi@\ﬂeﬁ&%ofyblm fahd e R%@A el ON
of Metadata for data integration and web services. The MetalLife C assifier

104 provi desPrerRrocesser tli0dndifate thabihe |Mqt§L1€e&léqsef§éi94yardebe Metadifa Pe-Pragessor
functional vjigWg. o ug &afu%ts'lfi%ilfé“l éé&?atfaﬂ r%z W&Qs b @Met SRcd¥Bhald f e

Cl assifier 104, manual Iy Tn t Met aLi fe 106 and accessed
fromthe I\/EtMc;thda@ Repd@@nn@gtythro&d Wﬂesembt:@u"lﬂs dellffeﬂlamﬁerl 94 seddes an
desi gn

b Se e Metalife
Reposi t or y 1 lon 8?195‘13’1}1?)&0 g Scfi%’l ‘%57 % VER® vffé%g““"%"é’f"rﬂ?‘?’ﬁ Bhfs and
XM Schelsas bemt froMﬂBlMaﬂaﬁlfé_mhslﬁ@tIOL.l, b'EHEmNBfaHijdﬁé Merahyfe Mwzleldtl 006G  MOF

and UML. The 20 PI Ms/ PS ncl ude n S meMaps

Chenl nf or rraﬁcﬁ%ssedé%vs g@ﬁ% k@é’dﬁ%’ﬁdgg %@Péﬁ?weﬁ g)isn‘ﬁ tOAQ“é@s
Servi ce, et qvetBdNE PING PEIMEE XEANSHRmb RIS S@VicesEXthe M@Ahﬁmpmr}‘ fogl ude
Search GenBank, Searchl\/éd Sear chProt and Patent Filin etc. "The MetalLife

Pr e- Pr ocessdiorast MegMadelss PWW& n¥eb riepdgest definliana cad aXWiLobahores, GIRAP,
met adat a SouFSep. siNBpME! k! [ P RictMoakit 2B MEARESCRAR BRSedy, Ve and
e n t a updates. The

reports' repository conponents and net’ada

Met adat aZORerRiMStP(SMS iotd eichiddereedetssios,cgeneweldaps; ihembriormalicsh ljoMolbailashi ch
a Sequence Analysis, Clinical Image Access Service, etc. The Web Service can be internal or
external and may include Search GenBank, SearchMed, SearchProt and Patent Filing, etc.
The MetaLife Pre-Processor 110 gathers, maps and integrates Metadata from various
metadata sources. The MetaLife Portal 112 provides browser-based ‘views and reports’ of

25  MetaLife repository components and metadata updates.

The Metadata Repository Models/Metamodels serves as the central hub into which a

Virtual Data Access Engine, XML DTDs/Schemas, UDDI Repository and Adapters flow.
Clinical Trials Data Repositories, Genomic Databases, Chemical Databases, Proteomics
Databanks, Lab Instruments, Flat Files, XML/HTML Documents are examples of data

30  sources that may all or independently flow into the Adapters. Flow is in either direction
between the Metadata Repository Models, Metamodels and one or all of the following
components: ETL Engine, Transform, UDDI Repository, XML, DTDs/Schemas, Virtual

Data Access Engine. From the ETL Engine and the Virtual Data Access Engine flow may go

7



Virtual Data Access Engine, XML DTDs/ Schemas, UDDI Repository and Adapters
flow dinical Trials Data Repositories, Genom c Dat abases, Chem cal
Dat abaseswoOmBo8s®88i cs Dat abanks, Lab Instrunents, Flat FiPlcag]So3MosiHTM

Docunent s are afXaegeatesDath Lawdr andPor&d uf wetssehhics. ARY, fidnh the Natier) depRutanssy
flowinto the Ada ters Flow is. in either direction_ between the NEtadata
Reposi t ory NB¥elmsludgens /b Hers WelProysrs P Capnpligation oV isdlizptnRi ARplicimpotidnt s:

ETL Engi ne, Wﬁxetassf @'emceéJDDUsé?@p&Smeors,ystera(Mnclu@ DRdninfienmss, ™Mb Tl"b@llmmal;?@t a

Access Engine. Fromthe ETL Engi ne and Virtual Data Access Engine flow
my go 7 WResHgrsoShemets/ Cibgsl Bfeezstht%rganzaltlﬁn%@rcém@cscﬁmealal_ﬁyénusxamles

Portal ors \ge'@gsig%&h%grrsgmggnglggfpegs%ﬂ]ezgggt , the destinations nmay include

one or cation i sal i zation Applications, and
Wrel ess Devi ces. Users of the Systeminclude Adm nistrators, Lab
Techni ci ans, Redvapenesien! asppsrafsthe systm of dbg pRe® dnehtiay gvmlvzetcheom of

Pr ot eom cs %9&9%@4 blenbbOES WAl 216k BMYG'RGEs BELAOR HEIILLLAG, gocess

to the system rtant aspect o e present I nvention
i nvol ves t heactiseedah a hnerogdabas erevivagreenNAlth@ugh $ntervpdratdbity as éssentibity facilitaedy
means by which_ interaqperabjli I S chieved .in a I 0

ey onment . SRR Rt EaisishuipendRpE Biat Rl HER Tt e

st andar d10API sefantick abid Ezipﬁ'ﬂlllﬁésy THaBRAY thelapdbili & @ﬂhdﬂ&ft@t@ ahdp@sisik Agplication
definitions of systens' 10 semmntics and capabilities. Therefore, the

capabi lity t& gsé’ﬁtﬁ‘@rle"est“&ﬁ”’éla'én’d *bu‘BP?ts*H"%tppr‘\iPE]é‘taP%Tﬁ’ toplyy de{pbasstn and\Rther

met adata i s @mpOhthis RBYL and ABRIVECARLhRRSo chdM Rossdakabases, and ot her
conmponent s expose and di scover netadata to enable cross-tal k. The system of

the present invention includes data managenent software that will vastly

sinply the task dieestanefiths pgsent irverfiont nelydes fiataamanagemeny sofwarg 4hat vailount s
of 15 het ergg@nemity MRl sk tzméatefgsx%g NhiekRang M%ﬂﬁ&ﬁhg%@ QU GaRuiS yell

external |life sciences research data.  The present | nvention wl renove the
dat a i nt Bgr dicteargengots datal Yeth Srdmyindemallyf gapemated seunceshay welhgtemil bfw scheseast o

focus thelr eldah\8a0mnkaaaaol A UBY ELARURAL an T HE SIS0 hRAENEA

sol ves the follTown en es W eve he present
i nvention: S’tm&aesadnhzatand)mllm thelm\tefaces theit eff@rtsehatdean amfdedelblam(m)f ten sane
or 20 regional flavors or based on business rul es) resolved by creating a

nmet adat a reposit h '& nanag | as dir cﬁ&ﬁor of
services (UDDI) ﬁhglp %53 f %Vre’étﬁ n s ?‘%"hé’ ‘%”F‘&% éﬁ?gn \flﬁl}g?ﬁef gﬁthftﬁeo VS%WEF@; and
est abl i shi ngftthe peamminvehtiong lSEhnH?Iralﬂﬂ&m(deﬁm ihneRgetagdy ofidata (6 same or
(Adapt er; t ransl a |ﬂon Mechan that all ons stfandard format for data
ex changez Jegtonal flavors or base on usiness rules) resolved by creating a metadata repository that
will manage metadata as well as directory of services (UDDI) that differentiates the present
invention from others; and establishing the common Lingua Franca (common language) and
ATM (Adapter-translation Mechanism) that allows standard format for data exchange and

transformation resolved by the use of XML and ATM hubs.

25 The present invention may include of one or more of the following software
components: MetaLife Pre-processor, MetaLife Classifier, MetaLife Modeler, MetaLife
Repository; Virtual Data Access Engine; Portal, ETL Engine (Extract, Transformation &

Load) and Adapters for various data sources. The components are discussed below.

The ETL Engine may include one of several commercially available software
30  products such as Informatica (www.informatica.com); Sagent (www.sagenttech.com); and/or

DataStage (www.ascentialsoftware.com). The purpose of the ETL Engine is to extract,



transformati on resol ved by the use of XML and ATM hubs. 25 The present

i nvention may include of one or nore of the follow ng software conponents:
Met aLi f e Woaspssmsessor, MetalLife Cassifier, MetalLife Mdelcarysodetoati f e
Reposi tory; u¥hdtéahndRh& 446 TR%S dispGhtd 8ourbQ! th@dl a n&F LintESkd Phiskosl a8 kiore.
Transformation & Load) and Adapters for various data sources. The
conponent s diemig detasien danamie sopEeSEMRY Ebgyisgeresaigd jand | meepwlaied der Sastesr al
conmmerci al | ' t <P t: S; j

o | nf or iy S and Kook | UG XD TSGR oSG i Bl R Bl o
(www. ascent ies¢hsudedviarong clispprate peligationso s EheoETE HioolEFlanFptjomed compergniesd thact |

8 WO 03/ 9880r86%enl?%1;/erli{18%3/ 11025 transformand | oad data from di sparate
sources into a new I nteégrated physical data store. Atomc data from

di sparate sources may be aggregated and mani pul ated for faster performance
(queries). Usi ngThivimetndats agposifory n$ tizeseantesien rfer mamigagy eteprigametadmtey dhso be

exchanged anong di sparate, applicatigons, Th I%{TL Tool is optianal .
corponent of PRE™ Sy PR R € R b apd preuis i ol o

cont ai ner f Giterdperatgiity i edpplidationsTe Badapesingl el inteélangih@ nietidas) tgpatatshoul d
conformto industr standaro@ and rovigéje, he ° I,gﬁé t hat drives

i nt er oper abglwawﬂaﬁﬁw&n&ﬁm dPPEhouBgd Byt o el 7% AL HEHRD Mgtadata

net adat 3o divinadkatdRed hitf HARIE®RiaSHETBY StaABNdD QuiPRSRML FRUBAE IntbichiHut
re-buil ding new data stores. Metadata 10 will be stored and exchanged via

i ndustry st 4&neMFos Metpdatp wil seeentinily helsheakayniodhe HEyRgiewel sexipes)of the present a

wi Il essentially,be the key to the driven web services of the present

i nvention. The Universal Description, Discovery and Integration ("UDDI")

project is a sweeping industry initiative that creates a S

BI at f or m agnost i _E},lz deYPtlrf_faﬂ alesarntions dPisqoueryr ansi ﬁ@?@%@g}sﬁﬁﬂ@bb ,Prﬁﬁ%c@vér: Ing
usi nesses, . 1.1 ] n .

a5 an opor af| o R AR BERS, £ HlathiiE RerdSleh oo oL R bescABET, |

driven By als¢rvivey, discovetiag binessas) cdnd oftdgwaing bpsimess shevisgs uamg wed Ihteast, as well

mar ket pl ace _operat ors and. e- busjpess | ers. These technal o d .
busi neas. o Shaspe e ipisRy DTS e (R wrareapgbiy o GOy, Ahivier op
UDDI and r elphitfofin afd Borel £2¢ ipvidetdDbd wolys alasi@tiife i ofplatoieiidesbwireby Radfis.
organi zation_to 20 descri be and expose services inside the firewall
(i ntranet). TBEYSEFRNNGENHEPUERESs @ABRtErE a1C 2cung Bdhs Bifiabratlnds erirkht dpvelop
reposi tory, Ugbl anigRIaRl tRhNolsRes. a1 P8y hiBPbe MM RGSw iR 3h bre@hizatidd o
net adata repository. Metadata repository wll nmanage XML DID s and/ or
Schemas 20 describe and expose services inside the firewall (intranet). Depending upon the eventual
selection of the metadata repository, UDDI repository may also be implemented as a part of

the metadata repository. Metadata repository will manage XML DTD’s and/or Schemas.

Unlike the ETL Tools that are often used to create an integrated physical data store,

the Virtual Data Access Engine is used to create ‘virtual’ views of data from disparate

25  sources. This layer may be viewed as a ‘virtual mapping’ or a ‘roadmap’ to the underlying
data sources that may be integrated at run-time and provide ‘context rich’ views of disparate

data. Xaware’s  (www.xaware.com) or Metamatrix’s  Integration  Server
(www.metamatrix.com) or GoXML’s integration server (www.goxml.com) may be used for

this functionality. Disparate data sources will be modeled in the metadata repository as

30 ‘virtual models’ (UML models) including run-time (database connectivity, query
optimization information) metadata. The integration server will consume this information to

direct queries to data sources and aggregate data as necessary.



Unli ke the ETL Tools that are often used to create an integrated physical
data store, the Virtual Data Access Engine is used to create "virtual'

vi ews of wetoa/o8soesn di sparate 25 sources. This |ayer may peTaiSesiemd2as a
“virtual nappi ngin exdeto dof@diBPdatd Sourdte thid Gy | rydidindRlatlonsd Wid An-felutibndray be
|ntegrated at run-tjne and provide "context rich' views of djsparate data.
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(dat abasg cqpy L'a‘ﬁ' éxl).{einmgéj?a{ e o?F&hbH?ch?a{ng%aha{ﬁe% @ lfERhAdRAble alﬁ

i ntegration se cons I's 1nformation dir ect gueries to data
sour ces and baggmqhhemdatla cm&nrmn@ssaémﬂonﬁedm DBE0BBEE KPS bSQ:ﬁdvidbﬁZB In
order to cogl to sour ceE that may reside in rel at| onal and

non-rel ati of&l® OPS%‘tﬁ'rSP:e&a Zesdo‘ip{l@% °¢ vendors have devel oped "Adapters”
(software nodul es) that facilitate connectivity to data. These incl ude
ODBC, JDBC and nﬁtni axample] weths lifo sq:iedcast indnstty, dad qiras@sthat mky c@ﬂ@@be‘m d8ybase,

al thaugh an BRYEE VAN BHGLO LT eEHSFRTAr e APesvAdap oy Eoree 2 dady

avai | ablie arrwhabarugg Ha$€ @rdven l”éﬂSétlvleTwiﬁ{ g 2aLdt@BS and\ WEIANESE QidvERY gldepnent
Kit will row ded to devel op any specialjzed connector, For exanple, in

the life sc.e ReEs iTAaosteryof @ﬁ@rﬁ%s‘w@aﬂor} Wil ssnsiptecd D GRrVicR auery dhat 3l ysi s
i's "Wiat Ki Rehr&f the Q@sﬁb&ﬁé CﬁErB}éQItMBﬁ%eJ‘EBY@asQ%HuMIPGM §é2ﬁ1er¥c@' ﬁofébﬁﬁc@se?"
and 10 "Wsat drugs have proven effective with these structures and which
have adver séla@bax%ts arfck ElénicatPrehipicalsipls drtapasespad petaevsratresully eeit Additipnal Idata
generate a

brar oo dnstOflatbf Fadietefaudoll My thove pBAREN o 1 LEFORERLUE IR fR:

C i ni callbPr eesolts oripeebrmiing adothedatairasesquand retrieve a results set.

Addi ti onal data transformati on and aggregation may t hen be performed by

t he researcher b e erform anot,h web
service query. Tﬁfelé)%r%segpﬁgén?gn u}i aﬁgonbecugﬁ({ g’l plilo‘% ea JE a%f:}{ %lmgpr%\%’le a&°a ﬁé)l%t ent
filing web sewiceceill' adibinste therproces \mflﬂateautfmngtlecltldneg peaclass aad pretiding

filing inclu ch|n and ddi ti onal |nfor tion requested
(Toxi col ogy/a%'y‘grf"’i énaff’ r%ﬂ‘fﬁﬁté}g ﬁs/"x&él[] g”'/f"gP’eré"x HRRscEgnalysisyy apfoéseé?ﬁ‘gl
i nvention nayeapsent ﬂﬁbdﬁd@n SREE| Mol ZRAAeE BpedRIiNdAC Kb S Bérlic@S sikaht @Bt paAbht

preparation/ subm ssion, hooks (via web services) into industry (e.qg.
hospi t al 20 @E@p@ggrgsu@fmssmn hooks (via web services) into industry (e.g., hospitals, business or

government data stores), and for the healthcare industry such things as disease outcomes and

diagnostic codes data.

The architecture provided by the present invention is integrated (ability to generate

disparate sources and types of metadata), scalable (ability to sustain growth (content and

25 usability of metadata)), robust (provide extensive functionality and performance),
customizable (ability to tailor the metadata solution to satisfy the content complexity and
business needs), open (accessibility of metadata to systems, applications and user interfaces),
conformant with industry standards (ability to implement established industry metadata
standards: MOF, CWM and XMI for example), bi-directional (permit metadata exchange

30  (update) between the metadata sources and metadata repository) and closed-loop (allow

metadata repository to feed metadata back to operational systems). The components

10



governnment data stores), and for the healthcare industry such things as

di sease outcones and diagnostic codes data. The architecture provided
the presewD m3nss®ssi on is integrated (ability to generate PdiTasas/atoes so

by
urces

and types oliesdEbIHL) in s§6tath abD enaf BB Whridnys df@omhetoRdl AvAlaBlstnkbtddea MRBkorand
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per f or mancePdBYEt oni zabl e (ability to tailor the metadata sol uti on to
satisfy the content conplexity and business needs), open (accessibili

net adat a t o] mysk@ws, appllmedhdignsenastel JIRL | Nt erf aces) commal or mant w
I ndustry st pOaapoukst (abi lijty to inplenent established iindustry netadata

ty of
t h

st andards: MORLIfERKA and XMpwdrdnc. exanpl epywwishwadicomct | onXewafqraradvide met ad
exchange 30| o582t e) bet WdERINeE@iont ada tavasineaaioniet | Aeptepiane eonpeetpid &F t
and cl osed-| oop (allow retadata reposijtory to feed mef qt s fy Kt
operational | systems). The conponents 10 WD 03/ 088088 | B¢ bf.bislal 1 HT2S
described apove in system 100 may be variants of comMekftdngd¥aded abl e

S

nmet adat a r epaaaLi Citalogh 0dBeHISN GIWahiaNoNE Nb@RDBAliagyE VENAahs Chdmilaruent
Conmponent MeCaksifte Pre- XawdioeTdemologisaywxanatech.@am Xawadfi@are ahhepreadstsde
Processor Metal ntegrationPluabys ww. net aismregdationn. net haeddifrar s and
connectors for data sowldd¥dine ERDs/ CRM| Wevyixiiigeson  Npy ogie
provi de net pfgtiae Messtcer o 1 ié;“‘bgr%oofrg‘?es. %ﬁf@ﬁal ¢ger Barnhill Gen
No URL at this time Barnhij pti‘gﬁgp S Ml QL WV odd assiifier Pavilion
Technol ogi eSMUHINYe RGVHES T GRIFIRFH WaT €. [ WG hpMEBHPT S | et Rspository
wwv. prudsys| coni have dififasgent X-M ne |\wMasg-cohne. com hilieyM DM
technol ogi es. Metalife NVbedeMerix@nt ogeniwes.neangrx.dcamw. Ont ogeni cs. cond

at a
ory)

oni cs

ASG

Met anol ogy Carp. www. net adiskoggatonie  Adapineyistedration.ncpwwy, adapt i ve. coni
Met aLi f e Rep¥SPtory Adapt Pl\jl@‘téal\f;liflfcl VWV, exékaptt&?i:@@;—tce@m Mef adat a Repository
: etaMatrix Inc. www.metamatrix.com
Vv, asg. conf providers Metalntegration Inc. www.metaintegration.net
MetaLife Portal Adaptive Inc. www.adaptive.com

The commercially available components listed above cannot be taken “off the shelf”
5 and combined together to create system 100 for life sciences without special modifications.

The present invention provides an integrated system that is not currently available.

The MetaLife Repository supports numerous industry standards. The supported

standards from the Object Management Group include Meta Object Facility (“MOF”"), XML

Metadata Interchange (“XMI”), Unified Modeling Language (“UML”’), Common Warehouse

10 MetaModel (“CWM?”), Software Process Engineering MetaModel (“SPEM”), Component

Collaboration Architecture (“EDOC CCA”), and Software Portfolio Management Facility

(“SPMF”). Supported life sciences domain standards includes gene expression, genome

maps, clinical image access service, lab instrument control interface, and biomolecular

sequence analysis. Life sciences markup languages and ontologies are also supported. In

15  addition, the Reusable Asset Specification (“RAS”) and Java Metadata Interface (“JMI”) are
supported.

FIGURE 2 is a block diagram of a system 200 in accordance with another
embodiment of the present invention. The system 200 includes a MetaLife Classifier 104, a

MetaLife Modeler 106, a MetaLife Repository 108, a MetaLife Pre-Processor 110 and a

11 '



MetaMatri x Inc. www. netamatri x.com Metal nte ation Inc.

www. et ai ntegration.net MIS Xaware |Inc. wwv. xaware.com MetaMatrix Inc.
ww. et arwetosiossos®rn  Metal nte ation I nc. www net ai nt e ratrcaorusogi10déet aLi fe
Portal AdapiMetsliferRortali. dli@ coinpenentrire thogame andyscrital IuyFH}IaRE apéept that
conponents | sted abo‘éﬁ f‘ﬁ?nnot be taken "off the shelf' 5 and conbi ned
toget her to Y@ ONuSred @ittt or 1ife sciences without special

nodi fications. The present invention provides an integrated systemthat is
not currently avBIGUHE 8 is alfl@v Nhttaifiamtlﬁapogid&wrdauppﬁmbﬁe &ﬁmﬁ%ﬁﬁ of hdustry
standards. The supported._ stapdards.fromt ect Mapagenent ou

i ncl ude Met &™EH]! é‘g ntone Th et'i}“’%‘| Sbmlmetafﬁog@a@dn?tma@r%H&ﬁgéble@‘xﬁ)ﬁz'

Uni fied Bbdehbreshd:angmsaeats is %?éd tOMWOMEme&Sﬁm&Qd% etécia@/}é/')

Sof tware Process Engjneering albdel (" SPEM'?( onent | | abor ati on
Archi tectur @tfg'rﬁesb@dcﬁmﬁedamre fwtlpwérveemdmbiqs 1386 VEhe deemaied Suk¢lpssifipd

(' SPM) - SURRRAL G tleh for&f |nCRERSATR Dol 3012 bR riRR1:08 Mirieved in
expressi on, genone maps, ¢ i I'mage access Service, r ument
control int élockdd) amindedinenepmicaticay websseryireric bloal3l2ysi s. Life sciences

mar kup | anguages and ontol ogi es are al so supported. In 15 addition t he

Reusabl e As ] dat fa M)
a?gsasugporfgé.smcgul gnglgw&é}gr%as INQ&% QCéo%lgEe accor}éfan

wi t h and®heembediinendti e rihe giesetieingere®ent lihnvsylstemonoo Thc:}udeysa gestidfOori dath udes

108, & et atteEpriREedt o A bR by SRp5 G ostsdile. PP dnes

Met aLi f e PoaﬁaymsllilaammBhed@odmaqﬂ&@cw@sfaﬁ@rcs Ve dAS olPSHCIIER 4dAitich CiHE%E 1,
except that are connected differently. FIGURE 3. is a flow chart of a

met hod 300 {5t a&e%é%%ﬂ’eéewg ATt anabsisansivmeniotevica 402 iy mreesistedjon varsumsd.  The
nmet hod 300 @btiRidnshelRuastalRe f4()@ﬁ§1§g &Me&@% Mo?l@”‘fl@ewhl@h R o AT éi‘r’fr%m

Thereafter, the netadata is napped to a MetalMdel in block 304 an
mapped ret aaMealif Repogitprat Eep eiipnt drtads then provided ¢o # Metaliifo Repositosnwg dther bl ock

306. The i ntagnaf S 206k Eﬁcﬂ%%ﬁkﬁﬁﬁl@%}ﬁ%ﬁk@dé JLthen stored in a repository

in block 308. The stored nmetadata 1s retrieve |n bl ock 310 and used in an

application/web service in block 312.
FIGURE 5 is a flow chart of a method 500 in accordance with another embodiment

of the present invention. The method 500 corresponds to the system 400 (FIGURE 4).
Specifically, the Embedded Interface 404 receives the data from the Testing or Data

20  Analysis/Instrument Device 402 in block 502 and processes or consumes that data using the
MetaLife Model 410 in block 504. Thereafter, the processed data is provided to a MetaLife
Repository or other output device/application 408 in block 506.

FIGURE 6 is a screen shot 600 of a MetaLife Modeler 106 (FIGURES 1 and 2) in

accordance with one embodiment of the present invention. The MetaLife Modeler is a

25  graphical user interface that enables metadata modeling conformant to OMG’s Model Driven
Architecture (“MDA”) using UML. The MetaLife Modeler allows abstraction of metadata at
design time and run time using semantics and business rules. The MetaLife Modeler permits
complete integration and exchange of metadata with existing modeling tools, such as ETL

and DW, via XML. The MetaLife Modeler also allows complete modeling of web

30  services/application as well as more than 90% of the code generation. The screen 600 is split
into a project window 602, documentation window 604, model window 606 and output

window 608. The project window 602 lists the various models 610, such as biosequence,

12



FIGURE 4 is a bl ock diagramof a system 400 in accordance with another 10
enbodi nent of the present invention. The system 400 includes a testing or
data anaw@IBssd08st runent devi ce 402 havi ng an enbedded i mcenfsavel0404. The

testing or Gajagsay, 2R ¥phesbib) Dideldti HendHRd/ bfoteofde) chAieA 4§ SndtoicalogRMBddaW
data output 406. In addition, the netadata fromthe testing or data

anal ysi s/ i ndhat aieemailaglevn a standepd file-tice shedtwedOsse selsaSrthelvarioys mREeleMNsated
interface 4Q4 4 la &i g KRk WindRe 86 dtlmatibliifba. CoRE pﬁtaﬂmda@megm%&m 15 a

Met aLi f e Reposi e output data 1s then provided to a Metallif

Reposi tory omde:staminng g%blesmewn@eds pratisfiee Guestigeh mlm f}s(Mg dni irremdantammer
device. RIGJRE. 5 is aflo rt. of t geor ot her
enbodi rT'EI’Slt "BOrOthe mbl% té Y\ésfsn]\?de?lst |C8rrr1lgar aﬂemift Vg% %rﬁ cor 9 %&t rP

syst em 400 (cEzlr@hREldlk))rrectlSpsaGncf3uppd)rksy1,ewt1fefat15ﬂ§)edded I nt erface 404 recei ves
the data fromthe Testing or Data 20 Anal ysi s/ Instrunent Device 402 in

bl ock 502 and pr qonsynes that del 410
in block 504. Thg@z@erls atthOCk a8 de lgdt?a]téll?? gl%e 1°“§eave 6(fim'\/aec{;or?0

Reposi tory Osl‘lt}Dbrhaeéde\thllﬁbﬁt démeqﬁé@mpinveratohonTﬁ@Mlefel Bmdgrdﬁeﬁ.SeHea?RE 6 is
a screen shot 6 of. a aLi fe, Jer 106 (FIGURES 1_and 2).. )

accor dance RFYVRIeS hbdlé%efefﬁ HPtseration 0? ﬁ@va&%@&ﬂ%nfw&ﬁw oﬁﬁe @%ﬂ%fﬂﬁl@n

Model er 1S XervéP7@ AR dadecdhifse xmLeaJt@fbeen&éaﬁtse%%&L afiar¥B AEREARPEedsk Ng
conformant to OMG s Model Driven Architecture A") using UML. The

Met aLi f e Mod@eitems, aPply ysingss rylae toskfloyt %ﬁt@éa@f%}sfaﬂnat@eg itcgﬁat%,uaﬂéream datan
time using SRPPBkbdraed n?s%' {eae VfrHLlleﬁumg oty lahd oD d6h£kic %&fuﬂc df

conplete integration and exchange of ataw th existing node tool s,
such as ETL entzrpdisOwetadata. The Mafﬂefel\lbtemtléreSMde'm@rmdh@@ agMEtelife Intagpitien e

nodel i ng of web servi ces/ ti on as_wel th 90% of t he
Code gener attBer 1 SLEPEERIERR RleEe PR, TSl e RORAGR 4 R cBimded
docunentiat i mmewnlfedtownw&s 7106 At aV\mmigw HBG ‘PisdMetal {fel IntegihtivahoSerad §02 The

project wn ts th var| 610, such as bi gsequence,

WD 03/ 0880838\&’7% éé”sf’%f%‘%a SBWS‘aK nggéﬁéthékiﬂﬂé?sqeahye%?rb\%@rfﬁmﬁéﬁérre
proteoni c, Cléiegaks, tWirdbwadd tighik C&Atfb%is NOAR| Sretalifb 3k daplels Q0RLbRBEEMEN A
st andard f| le-tree structure. Once sel ect ed, the various nodels 610 can be

di spl ayed i Metelafenbirgration Sepier 665 o seterpass pisiease quchTaseRNBMAL i ¥MLABBMSer
promotes ungefs ERgdi ids OhvP APINESKp NS amé%k!psf:kﬁ/ﬁ LAPESCKRTOVhEes

focus on i n'portant | SSUGS rerTDVGS a I gul ty teStS eas, conpares
al t er nat20v e Metgrifs\Caosctors @@6 conmed wthes applisdtioos to thth@sfeamdgraimanmte'r @, and
supports new it &r3b{2R%, EJB, IMS, SERVLET, SOAP, CGIL, ISAPI, CORBA, HTTP and APL

The Manager 708 manages the MetaLife Integration Server 702.

FIGURE 8 is a block diagram of a system 800 in accordance with another

embodiment of the present invention. The system 800 includes three tiers: a MetaLife access

25  tier 820, a data storage and processing tier 822 and a data source tier 824. Various users 802
use the access tier 820, which includes the MetaLife Portal, to access and use and manipulate
metadata that is stored or accessible via the data storage and processing tier 822. The various

users 802 may include researchers 804, informatics specialists 806, chemists 808,
toxicologists 810, pharmacologists 812, clinical trials specialists 814, FDA liaisons 816,

30  proteomics specialists 818 and others. The data storage and processing tier 822 includes the
MetaLife Repository (software services/applications directory), the MetaLife Integration

Server, and the messaging/information request/response infrastructure. The data source tier

13



FIGURE 7 is a block diagramof a MetaLife Integration Server 700 in
accordance wth one enbodi nent of the present invention. The Mtalife

| nt egr at iwo 03088088 700 provides bi-directional integrati @TafSosii®parat e
ent er pri se 83y sichis intdifal M édltdrha? dhtd b@@Eea} inRalldhd Partie applietidhk,2ad GAt¢inal
deconpose XM. data to enterprise system nmnage transactions across
systens, appfl §xtHHals§BeEsy ul es, workfl ow | ogi ¢ and transformations to data,
aggregate data fromdisparate systens to create virtual business objects,

and reuse senanNFIGURBOUE aaiga illestatigdiht ases B iha dadial.ife VM2t 84-(HIBURES
I ntegration Server 700 includes a Metalife Int egration Server 702

cormmuni cabllyardbghimedrcpriapiseWih ong cmbiimgnt ofctha prsserdrigventian. difeshopnpdice 15

Met alif g C%&%?@M%deﬁ@r%oﬁr&ﬁo@s RRSQES créll8 andeﬁl@mB@Bt@Métzﬁﬂédéisﬂﬁfngtdis%rat%er ver
702 is a XM based bi-directional server (Java and C++) that Can be

depl oyed orXMREHTséfohemas YdSemanties %2r Metadlodelp Alrbans! %9h.cendiMetaModel ¢wpwis. The
Met aLife A t . j I i.Qr ryv.e

enterpri se@égs%?rgzgnﬁﬂ%ﬁﬂgg&m%@%%?%? rge‘éﬁ{lﬁﬁ?’ ‘%E%‘Sig ,tNeJ‘]I\)}g,ZrQlﬁgb% APl |
SOAP, nai nfmanip]atioRef a@thleShNPas&u’lchSﬂﬂﬁE,Ttissﬂ'djar Bfgahimhaulcibf ® onctwatofras 706
connect other a Ilcatlon to t Lif e rat on erver 70 such as
SRRy, o Brens R R BT g et 1 afing BAaRyDRR-E oA ST Teatinhe
Manager107 0&ndeérag @f Bidresdytaatmdng hift Agtat wﬁy fhe hatedl 10Wet level @Rk cfenichtsa

bl ock di agram of a system 800 in accordance with another enbodi nent of the

present i nverikatdhe uqﬂﬁéewg% EISoly octhe GerEresHe seauenes s thegreppiten levele Bigcess

25 tier 82Q a1 gﬁﬁ}aalﬁ)%rd@%{)ﬁ&gaﬂaréﬁﬁmnnﬁ thds€ eSarelanNthtdfod Alt@eR QUL AR tier
824. Various users 802 use the access tier 820, ich includes the MetalLife

Portal, to BiedssadasndMetedodelPOfasn padeh far BipdssaxRatmandisshova is moredptast in
accessi bl e P‘fGQR‘EhR) dl@lteﬁhfztdglr%% is %’19 R RE O 5931%:%: qﬁ%ﬁow%gbm&%rdeﬁ’a‘fﬁ Users

802 may inclu researchers $6r mati ce chem st's 808,
t oxi col ldgi KIGUBEQ,L. phar macol ogi st s 812, clini caI trials specialists 814,
FDA |iaisons 816, 30 proteom cs specialists 818 and others. The data

storage and pr O%f@@iﬁgg&f I & g&) hﬁgrhhl‘dﬁ)ét a‘?%? dq\et ‘;I%of e gceC%(r) al tor yth(osn%f twar e

servi ces/applicati reétor e Integra ion grver,%8nd t he
messagi ng/ ienfoodimeni afithe pgseasinkemivopobie sdigiicesssdndads 1202, suthas gt axpgedsfone tier

13 WD 03/ 088888 PCT/ USO03/ 1 %;fe %}4 i ncludes in a rnal data
sour ces. | PRRHGPEpAF AT 38 PR o deabits Morigr 1 (GHRES X Rad il
servi ces. FHgdtEaPlodds darflikegbafibdd inUNéthPrbiiass ((IERUSE N1 200 @ polabi i
Model er 106 (FIGURES. 1 and _2) in accordance with one enbodi ment of the
present 20, n sepyfes A%O%WEEM?@ services 1208. The MetaModels can also be exported via
XMI to the MetaLife Repository 1210. The Metadata and MetaModels in the MetaLife
Repository 1210 may then be used by various tools 1212, such as XML Schema Tools, Data
Modeling Tools and ETL Tools, via XMI. XML Schema and MetaLife Object(s) may also
be exported from the MetaLife Repository 1210 to the MetaLife Integrator 1214, which, in

25  turn, provides integrated data to applications 1216.

FIGURE 13 is a block diagram of a system 1300 in accordance with another
embodiment of the present invention. System 1300 is used to generate applications 1310 and
web services 1312. The PIM Model 1302 uses UDDI, WSDL, SOAP and XML Schemas in
the MetaLife Repository 1304 to provide a MetaModel to the MetaLife Machine 1308. The

30  MetaLife Repository 1304 is also used to generate MetaPrograms 1306, which are applied to
the MetaLife Machine 1308. The MetaLife Machine 1308 then generates code to produce
applications 1310 (J2EE or .Net) and web services 1312.
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5 MetalLife Mddeler 600 allows the user to create and mani pul ate Met aModel s
usi ng di sparate XM. DTDs/ Schemas 900, Senmantics 902, MetaMdel s 904 and
906, and witoalksdes out put 908. For exanple, the Senmanti c®CIABosrar25 ncl ude

a treatment, WhiFGHURE 14 hea Bpetiagraimtotla Memhifktegtation Seiveral 490 iPhRodmie as a
cel | culture tissue, or organismprior to extraction of a preparation, or

a virtual éY‘F%?“OthﬁhF@Hoql@eﬁtWét]i’ee%rﬁ et pyentioBaddigyimtier 4402 cont whesesat i on

10 and seriigncPhodAdas AT LGP RISTolTRY SRS BAFbihd Walh sHiiEeA Tht HoohUET
|l evel design elements 'so that the user sees the results only on

conposi te sléQ&leWé@nmdapth@ 14@pthat e upadvie Iprocqﬂﬁenetaﬁaiatf[m therfirstyientol théllrd
descri ptl oy an Abh@is @ VichAPK R ?d E‘n | SIRD fog! Jsufe?J {e% %eésﬂlgt he
1’ anodel 904 | Igé

Bi aAssayDat a. I's a no OAssay
nor e det ai lani worlFiGyREaniger 1468, aMbéIML ﬁ&ﬁpnoeessbrmndia’ans'fmmaﬁmrr pqamsurgm(and is

Sara | ow 16 R abd wakS b outh te b T o i s SLEREE PRVent - on.

Li fe sci enagprehid@nmlatadita inddi2atios UCheaBRIJAEE] 42 RbRSIHE @Onneddfl HANRERssIBPS, are
nodeled as PIMs in a MetalLife Mdeler 106 (FlIGJRES 1 and 2) The

Met aMbdel s SEUBRYY tiREgFalse MRdxae 19 Metshith Sigh arhick insiudes reprttng af?b%ﬂ?f&, p¥eBvi de

Net 20 pyeb a%ﬁﬁééh&?sSEﬂ@Q@a&snﬂlT%?aEEoﬁ&blﬁﬁ{sﬁ‘l!uﬁ&%s 1208. The MetaMbdel s can
al so be exported via to the MetalLife Repository 1210. The Met adat a and

Met aModel s in the Met aLlfe Repository 1210 may then be used varj ous
tools 1212, sucKIGEREMS ischblegk tgram opbadata fﬂ%éﬁ?‘hg“ W@Td@nﬁn‘wﬂEﬂ"ﬂT‘Bol s,

via XM . X'\é'mb%@f@:?eﬂ?oflﬂl@ Erﬁ'—nh‘ﬁe’ﬁngpl Shata(Bow 1500 MusiPatesfe 6?&8%&?% fn@msn t he
Met aLi fe Repository 1210 to the MetalLife Integrator 1214, which, in

turn, providfestivernhegicak eothpgands, gencapd pratein istpesures fiog dryg d;ﬁmerzsdlagloathgl ock

di agram of .a,S¥st.60hd? 9P tle GRERN LR A00% AEG 1565094 &E’ltda 1
E gpg r%@% Qﬂ\" icat] 3 and

present i nvent | steml I's use o generate appl’
web serhi cemd bﬁ)léin da'thbasﬁl Mot/ackefed 1302 MisdsfeHDBProctShl | 50SOARe MethmMPreSc hemas

in the MetalLife osi t. 1304 t rovi de .a aLife
Vechi ne. 1308501 T8 TS brergsstsdrReiteds o MEHOHCC e 1H10° ybikh v

Met aPr ogr amgcldd0SvV MY durad NetRdiR |al @eitHn®.  Ceghidde kakdndres &@Qimnr&asaqa%wnihe
Met aLi fe Machi ne 1308 t hen generat es code to produce applications 1310

(J2EE or NeY9teianggiopspnieastiondal? teproduce fastoydliersy os sbisad momoumbdfit025  Fl GURE
14 is a block diagramof a Metalife Integration Server 1400 in accordance

wi th anot her entpaGiyRENt6 @f a tleekPdiB@SBRAL of B\E§§EH 01500 TiRCackbrtigdce twil addtik?
cont ai ns dat abases,

embodiment of the present invention. The present invention provides device driven

interoperability by creating output data that can be bi-directionally exchanged between

devices. A first testing or data analysis/instrument device 1602, such as Bio-chips, Bio-

assays, sequencers or HTS, has a first embedded interface 1604. The first testing or data

analysis/instrument device 1602 uses the first embedded interface 1604 to produces first

25  output data 1616, which may be in XML. The first embedded interface 1604 processes or

consumes the metadata generated by the first testing or data analysis/instrument device 1602

using a MetaLife Model 1606, which may be downloaded from MetaLife Repository 1614.

Similarly, a second testing or data analysis/instrument device 1608, such as gel

electrophoresis or mass-spectrometry, has a second embedded interface 1610. The second

30 testing or data analysis/instrument device 1608 produces second output data 1618, which

may be in XML. The second embedded interface 1610 processes or consumes the metadata

generated by the second testing or data analysis/instrument device 1608 using a MetaLife

Model 1612, which may be downloaded from MetaL.ife Repository 1614,
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| egacy applications, web services, application servers and other data
sources. The second tier 1404 contains adapters 1404 that are used to
process nwpadasmwssromthe first tier to the third 5 tier PXASosvnioeHh
contains a virt FaGURBLLIZ i arviedk diagramr vfeh si<t&b, 1700 sinn&ssrdantk esittpanakasi ng

and work flow nanager 1408, and XM C proc or and transformati
processor ﬁ‘%@.gﬁn ﬁ%{F‘ﬁ!W?fe?ti ‘EYe“Tﬂ'OGq&BP‘zgée’RM??@ ‘t“ﬁlélg SoMFt_la At ?‘éﬁrceiiggz whi ch
contai Ns crwifish #PRLddas lghtBSand iift¥rate nietadita OV MERJATE RaptR1tSry 1ML Whadhi i9 Bsed The
fifth tier 1414 contains connectors that are used to supp i nt egr at ed

|
met adat a_t 0O si9Ee a8 wpdnte metedatiyand Mefadate Lgers 1 7Qpahich ﬁgli‘e@p;fw@)a/gq BAPULlgdb 10
appl i caty ONfetadadB SrhePﬁi@%fiat'ﬂs%uﬁ&d,1%?%1&3%&9%&%&%?ﬁt7§8 aElrgégﬁg%gffas a

bl ock diagram of a aat_a ow 1500 in accordance w th anot her ment of
t he presentrepasitenesi enrichanta systenwy, 8@0mpddlmgt toals.e ETLhEoqls, ediite iqudity dbolhi ghl y

ef fective CrheorHit(lz ak o?so %E%u&dtsldna erlll?tra%g'tﬂ t%x[ng{ ?i c{] eﬁ.tféllajlf:tm%{aﬁgtaf Cui"hed Ii\)flegadata
di scovery, & ag e S ahd " TR SVERRNE 6 He process.
Chem i nf or nRdpbsi®ndaTt kblides fepionssMamBifd Repositdiled 11730 arefoditont sinfindaithases

1506 are fed.to the Metali Pre- Processo 508, T taLife Pre-
Processor 1588 FisP d‘éré’erpﬁéipFB@@gé%ﬁiﬁﬁét‘%dé‘fp‘a’S‘f%y Hﬁé‘i\fbl\)@l’%sﬂ%'e e1egafs i er
1510, Wi Chiev@ypmdnbfolsdd 16 Wiktidata\NeattiRlusdNa Y VEOAnd M taIrial 117D, Mok Gllrces

structures are then classified with protein regions interaction 1512 to
produce fast’8® am SuRPENGALLT cqupled te dpgiosh dietarstpRepesitgnre 111). | $hey Mstadate
di agram of eRYigb& MchaBOmbRaRE SR JaDiss WolohiRRGERSHing, ¥AnRIRONLIE M) A t he

present invention. The present invention provides device driven

i nt er oper abedeprcly datp, preteaminy @wicpl triatkatcheminfurmetigs, exidwlogyj ectliZhal The
exchanged het.we 2V | o A finst testin r dat a .anal y.si s/jnstrunment
Gevi co- 1603 PR Mo FE RS0t 718 e SRR AN EPBl T AIRRTE
enbeddeld i nvebr dracdtientledhr 1Tieadd emérplieMetabifoRehait@y 1andl Eateshrise) Metdlifent

devi ce 1602 uses t first enbedded interface 1604 to produces first 25
out put dat FAEHEY laﬁ‘iwl%ﬁ?nﬁ@%mm.an el SRR GUATRCRY SR8 led604

processes ap repoRisiyMBSgl Bl aReRgMbR 19615a1 84, dethiatd Werchdussd 11185 MepPo41 dat a
anal ysi s/instrunent device 1602 wusing a MetalLife Mdel 1606, which may be

downl oaded ¥2®andustessnce datmapisaich gatp, cligical trials ghpminfornatics and dexicplagydi'2hg or
data anal ysiR/NidsidTERY id8W &fnhE Ry SHHkds EhLCAERRBOT AR R B
mass-spectronetry, has alsecond enbed%ied I nt erﬂ%acgal 10. @Lﬁlgé)s@?gn%ﬁlgo

t esti ng2lor Metadataawab yesvisési enploratimmmepoding, WenX/Bodvser bl2dces second out put data
1618, which nay be in XM.. The second enbedded interface 1610 processes or

anal v i o/ i netr uhear e Tot 1008 SRR S REPARH, 10 hoReafS Ry nqtber, e
downl oaded embodinigbt of thf @raRegosventory Sgstef 18® includes design tools Metadata 1802,
core Metadata producers 1804 and other Metadata sources 1806. The design tools Metadata
1802 includes Power Designer 1808, Rational Rose 1810, Erwin Client 1812, Open Source
25  (MetaNology, etc.) 1814 and Designer 2K Client 1816 all communicably coupled to the
Erwin, ModelMart, Designer 2K and Rose repositories 1818, which are communicably
coupled to the Meta ETL Process 1820. The core Metadata producers 1804 include
reference data repositories 1822, and data dictionary, business and/or transformation rules
docs 1824, each communicably coupled to the Meta ETL process 1820. The other Metadata
30  sources 1806 include OLAP tools, catalogs and repositories 1826, ETL/DQ tools repository
1828, UDDI registry 1830 and vendor applications 1832, each communicably coupled to the
Meta ETL process 1820. The Meta ETL process (MetaLife Pre-Processor) 1820 maps,

extracts, transforms using Metadata exchange APIs to provide XML input/output. The Meta
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WO 03/ 088088 PCT/ US03/ 11025 FIGURE 17 is a block diagramof a system 1700
i n accordance with anot her enbodi nent of the present invention. The system
1700 i nclwoas/oddsadat a sources 1702, which are used to gacharsoanm2s

i ntegrate rErlagaicass B20ME @dxﬁhﬁnﬂﬂﬂp%bﬁ;ﬂé@/tolﬁx@‘hnteg@h&hbhdigeHSaﬁﬁi’or letaiiaﬁre and

update netadata, and Metadata Lbeig 1706, . whi ch dgllver exch f%

publ i sh 5 rFEROSHAM AntegrponNYIE L4 ﬁ%%at‘f’?é’é'dgeﬁé ?J‘Hé‘%ﬂ’@ﬁ“‘g'ﬁ ‘é‘§‘pi 08 as
reference dgiR MESDIRSepRithi§d 83ERNb4aNHNE Rpdaty/Hb RFBsitofAhAMRER] i Ng tools, ETL
Tools, data quality tools,” reporting tools, data dictionary,
|ntranet/|nternet and external met adat a. The Met adata Repository 1704

i ncl udes regi ond¥h ‘WéP‘éL‘?‘Fé“‘Ré}%Q?Q“&efcé’é‘e‘lV’lreferef‘%eptﬁsﬂhtSH?t\y"eaFGWPﬁ‘F?f"isa?‘}Son

web or ¢ i &fabcrPBEY & not {rhénde® W 68 Bdrls@edMRlalih ity BGROS VaRbS rﬁgdléaatlsﬁsoml tory
design and 10 devel opnent tools 1716, Metadata warehouses 1718 and

Met aPor t al @matlmt@&m@mwmodlm& asrveellons ipthenerabagimendoefphecig vangon,

regi onal 0

ot adat a, v RePpiFEREF bt A3ud i the ol ol FrBERTn yPREC A et
resear ch dah@ndedrtimt dterappem,ded:dlmms cadontpassaalns such e itk onswt erabodithents. col ogy,
etc. 1724. The regional MtaLife Repositories 1710 are conmuni cably
coupled to repository adm nistration 15 web or client server 1712 and
enterprise MetalLife Repository 1714. Enterprise MetaLife repository 1714,
whi ch contai ns business and technical netadata, is comruni cably coupled to
repository design and devel opnent tools 1716, Metadata warehouses 1718,

Met aPortal 1720 and reference data, research data, clinical trials,

chem nformatics and toxicology 1724. The MetaPortal 1722 is al so

comuni cably coupled to the Metadata warehouse 1718 and the 20 Met adat a,
web services exploration, reporting, WnX Browser 1722. FIGURE 18 is a

bl ock di agram of a system 1800 i n accordance wth another enbodi nent of
the present invention. System 1800 includes design tools Mtadata 1802,
core Metadata producers 1804 and ot her Metadata sources 1806. The design
tools Metadata 1802 includes Power Designer 1808, Rational Rose 1810,
Erwn Cient 1812, Open Source 25 (MetaNol ogy, etc.) 1814 and Desi gner 2K
Client 1816 all conmunicably coupled to the Erwin, Mdel Mart, Designer 2K
and Rose repositories 1818, which are comuni cably coupled to the Meta ETL
Process 1820. The core Metadata producers 1804 include reference data
repositories 1822, and data dictionary, business and/or transfornmation
rules docs 1824, each comruni cably coupled to the Meta ETL process 1820.
The other Metadata 30 sources 1806 include OLAP tools, catal ogs and
repositories 1826, ETL/DQ tools repository 1828, UDDI registry 1830 and
vendor applications 1832, each comruni cably coupled to the
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Meta ETL process 1820. The Meta ETL process (MetalLife Pre-Processor) 1820
maps, extracts, transforns using Metadata exchange APIs to provide XM

i nput / outywoto3/ogdees Meta 16 WO 03/ 088088 PCT/ US03/ 11025 EPCTArSoe®ss 1820 i s
comuni cably coupled to the integratiopnapias dges and/ or Metadata repository
integration utility 1834. The integration bridges 1834 are comuni cably
coupl ed to theWistisciaeedigpository 1836 to | oad and update the repository
information. While this invention has been described in reference to
i11ustrative emaogdithiMoBusinglife sciéncdmbtadapd doiprisig MelstdpRbended to be
construed in a limting sense. Various nodifications and conbinations of
the illdstrativebteinpgdhermetedata Fem gaelefadaa soitefer enbodi nents of the
inventign, wl .skilled in the art upon reference
to the gescri pt hggﬁngﬁgﬂeﬁa%tgﬁg?%r%g%?ﬁiended t hat the appended cl ai ns
enconpads any sint¢erativgiafd dassifipng thgmappdsiouétadata isto farctip@ 9BME88088

PCT/ US03/ 11025 Al NS i | ad is...1 1. A nmethod for using life
scCi ence§ met ada?t%%%pgﬁr}te\sg%ﬁ%d‘Jpgt%&astia]é‘ggrgp@fsﬁo% obtaining the netadata froma
nmet adat & sour ceretiSevirgythe siored hetadshzsidt a to a netanodel ; 4 integrating and
classif)§i ng the mapped netadatq into functional views; 5 storing the

i nt egrat’ed met adP&a"E EEEe B’(‘}Ealg?tﬁﬂ/?neé’m‘é’fer"lp@@‘faﬂ&nst he stored nmetadata; and
7 using the retrieved netadata in one or nore applications. 1 2. The net hod
as recited in claim1l, wherein the nmetanodel is obtained froman 2

i ndustry st2andaite spthod &s recitedamclhior 1,Iwhesirsthe ertewdel s Ghtaidibfromealod as
recited,in.claim1 erein.th e or nore applications includes one 2 or
nor e vvet% sé?ciﬂs%%%t?ﬂdfr fpecfﬁ%tlﬁ%foﬁgl?? %8"f€cited in claim3, wherein the web
service searches the respective 2 Chemi cal Libraries, Bioassay, Human
Genone Sequence, Proteom cs databanks and 3 Cinical/Pre-clinical trials
dat abasds &nd r &he methed as reeitedlin glaiget, whereln thi hee grendie epplisatioms incladesiamec| ai m
1, further o?ﬁﬁ?ﬂv&“%%iéepe step of transformng 2 additional data to
generaté a web service query that will search the respective Chem cal

1 4. The method as recited in claim 3, wherein the web service searches the respective
2 Chemical Libraries, Bioassay, Human Genome Sequence, Proteomics databanks and

3 Clinical/Pre-clinical trials databases and retrieve a results set.

1 S The method as recited in claim 1, further comprising the step of transforming

2 additional data to generate a web service query that will search the respective Chemical
3 Libraries, Bioassay, Human Genome Sequence, Proteomics databanks and Clinical/Pre-
4  clinical trials databases and retrieve a results set.

1 6. The method as recited in claim 1, further comprising the step of aggregating data to
2 generate a web service query that will search the respective Chemical Libraries, Bioassay,
3 Human Genome Sequence, Proteomics databanks and Clinical/Pre-clinical trials databases
4  and retrieve a results set.

1 7. The method as recited in claim 6, further comprising the step of transforming and

2 aggregating the data and sharing the results.
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3 Libraries, Bioassay, Human Genonme Sequence, Proteom cs databanks and
Cinical/Pre- 4 clinical trials databases and retrieve a results set. 1 6.
The net howoas/ssested in claim1, further conprising the ®Cawso$/11025

aggr egatji ng_dat qhd Rethdd SERGIALLCIFME FurBRE YdritistgAhe/stdp GraMdfdinigeadch the
respective Chem cal Libraries, Bioassay, 3 Human Genone Sequence,

Pr ot eoni2cs agigregabiag ks da@ndrhaning e repls Exdipsifeming snofies wethieatieesBSTY- 4 and
retrieve a results set. 1 7. The nethod as recited in claim®6, further
conprising the step of transformng and 2 aggregating the data and sharing
the result9, 18AWOMPEDHBREH NboABOBA tdhigher rdaddble THeaivfEbh@thgaer eci ted in
claim6, further conprising.the step of transform ng and 2 aggregating the
data and sHEFRGSyMeRdat? eTSEaNd per f or ni ng anot her web service query. 1
9. A conputer phogd-ARyRIHR /T IoBHindY Be MOARH BbmISRIARISonR I um for using life
2 sciences netadata conprising: 3 a code segnent for obtaining the nmetadata
from a Het adat a2 sed¢rsegment forappiag theangiedata to ametamodelag t he netadata to a

nmet anodel ; 5 a . it i £yl t ped

ot adat 3 | nt ot AooeG SEAHE s Bl GOL R ke WP Ll S

i nt egr aed vimstsadata in a repository; 8 a code segnent for retrieving the
stored tadata; apd 9 at%od%.segﬁeqt fqi ugh g.the rﬁtrjeved netadata in
one or Hore appffRIGSFERE! Tof SPENg g dntesratsd g % Bt EE%Y ecited in claim9,
wher ei ngt he et apsdiakghéent eitraxtievath the Sidted etddatajghdst ry standard
specification for |ife sciences. 1 11. The conputer programas recited in
clai m 92 wher ei A°Pdsseghgnt &ir uge e pipeyed Mstadale m ong FauERlieaiensr nore web
services. 1 12. The conputer programas recited in claim1l, wherein the
web service searches the 2 respective Chem cal Libraries, Bioassay, Human
Genome $equence Thfcommoaripaogradaisabeiel sn cldmad) dvheleinmthe mktaioéel ¢4 dbtdiml frdni | al s
dat abases and retrieve a resul.ts s é. 1l 13. The conputer programas recited
in claimo9?2f ﬁﬁ@?m@%WﬁpggiﬁBmﬁmﬁﬁ ¢“S8Gfrent for 2 transforning
additional data to generate a web service query that will search the
respective 3 Chem cal Libraries, Bioassay, Human Genone Sequence,

Pr ot eomilcs ldat abbhaksnput pbgtm mircated Br daiol 9, whemin the o & ndad glptiseenaand

retriev3 a.respults set. )
mcludaes one or more web SCTVICES.

1 12.  The computer program as recited in claim 11, wherein the web service searches the
2 respective Chemical Libraries, Bioassay, Human Genome Sequence, Proteomics databanks

3 and Clinical/Pre-clinical trials databases and retrieve a results set.

1 13.  The computer program as recited in claim 9, further comprising a code segment for
2 transforming additional data to generate a web service query that will search the respective
3 Chemical Libraries, Bioassay, Human Genome Sequence, Proteomics databanks and

4  Clinical/Pre-clinical trials databases and retrieve a results set.

—

14.  The computer program as recited in claim 9, further comprising a code segment for
aggregating data to generate a web service query that will search the respective Chemical

Libraries, Bioassay, Human Genome Sequence, Proteomics databanks and Clinical/Pre-

B WN

clinical trials databases and retrieve a results set.
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1 14. The conputer programas recited in claim9, further conprising a code
segnent for 2 aggregating data to generate a web service query that wll
search t hworoepgs®st i ve Chenmical 3 Libraries, Bioassay, Hun®cTES0sm®25
Sequence, Proteom cs databanks and Clinical/Pre- 4 clinical trials

dat abasds dAd r @he c@wmta propsan sssresieet] in dOMNG, GBheBRRGBIsIRCT clB08ghdd 2y 1 15.
The conputer ogramas recited in claimil further conprising a code
segman{raf ortran%{”fnﬂ%qugargﬁfeﬁﬁmﬁllf cggagﬁnggféﬂnﬁguetrﬁséﬁtﬁat a and sharing the
results. 1 16. The conputer programas recited in claim214, further
conprising a code segnent for 2 transform ng and aggregating the data and
shari ng 1t hd6r es The soraputierpeagia a8 mgjted moelhior 1408i5thgr canpyisiog agoderspgmant far,. A
system f,or .sermant.i c t adat.a _progessi conpri si.ng: a .Metalife portal; 3
Y NetaLrr e TeRURTUPE L8R Do QAR RL SRR Ll e pelinfbE bR BB P
reposi t ary sewiveynergabl y coupled to the MetalLife portal, the MetaLife 6
nodel er and the MetalLife integration server. 1 18. The systemas recited in
claim17, further conprising a MetaLife classifier 2 conmunicably coupled
to the Netakife  &R0sidhehnntk mSadata oS EM) gﬁ rgcited in claim 18,

further conpri S|An5§’ a th\fﬁa?e praé-ap:bg%esscﬁ? &ormuni cabl y coupled to the
Met aLi f@ cl assi hiMstaLife pefial; A system for senantic netadata processing
conprisi,ng: 2 a.Metalife nmodeler; 3 a MetalLife pre-processor comuni cably
coupl ed’t o the ﬁ/@%ég?_m%én%ggl er; and 4 a MetaLife repository communicably
coupl ed4t o the WMadliifeantepdtdnaervert add. The systemas recited in claim 20,

further conprisi 3/? a,get aLjfe portal 2 comuni cabl {éfcoupl ed to the
Met aLi f @ reposi &oF§aLile reppsitory goramunigahlycoupled fo the Metilife pptalothe Metslither

conpri sigNg rod¥Rt ard the MelaR $8 iftdg@dtiod s&@&UNi cably coupled to the Metalife
repository, the MetaLife nodeler and the MetaLife 3 pre-processor. 1 23. A

systemfor integrating and analyzing life sciences data fromone or nore
data 2lsodPces Eca%}epgqsrg@c_lted n claim 17, further comprising a MetaLife classifier

2 communicably coupled to the MetaLife repository.

1 19.  The system as recited in claim 18, further comprising a MetaLife pre-processor

2 communicably coupled to the MetaLife classifier.

1 20. A system for semantic metadata processing comprising;

2 a MetaLife modeler;

3 a MetaLife pre-processor communicably coupled to the MetaLife modeler; and
4 a MetalL.ife repository communicably coupled to the MetaLife modeler.

1 21.  The system as recited in claim 20, further comprising a MetaLife portal

2 communicably coupled to the MetaLife repository.

1 22.  The system as recited in claim 20, further comprising a MetaLife classifier
2 communicably coupled to the MetaLife repository, the MetaLife modeler and the MetaLife

3  pre-processor.

1 23. A system for integrating and analyzing life sciences data from one or more data
2 sources comprising:

3 a metadata repository;
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3 a netadata repository; 20 WO 03/088088 PCT/US03/11025 4 a virtual data
access engi ne communi cably coupled to the netadata repository; 5 one or
nor e adapwerg/ogsossruni cably coupled to the one or nore dat aczasnyew2and t he
6 metadat a r eposiviriay dat@ilest eaginé EnfBidabHoGHEV R thCaoMEaNM epdityrycoupl ed to
the netadata repository that gathers. 8 infornmation to direct queries to
the one r nor e °B&PEMEIS @ANETS ConypyEphbesuRed 1@ theeusioy BT dagsouryes #d thine or
nore dat@ SQUEGESepiMloR i des an output file. 1 24. A systemas recited in
claim 23, further conmprising an Extract, Transformation & 2 Load Engi ne
comuni cabl y coaplinegrationtspryermemaeiaicably epupdddito the metadag, reprisiory et gatheas

recited dn . I i t e i | .

Reposi t ogr y.'ﬁ%%g!oﬁg}p%séfééﬁﬁf g)gﬁ? 5el;%io? g%‘ﬁagacﬁ%gfcﬁ%’ géé{' &R eér%aetlyrl;l)e@% ]ﬁ%@ﬁom

i nt egr at9 onhserewe mogedes suess andyrbvidéd agentpucflequery that searches the
respective Chem cal Libraries, Bioassay, Human Genone 3 Sequence,

Prot eom cs dat abanks and Clinical/Pre-clinical trials databases and

retrieve a4 r o : i i | 1E wher ei n
the 1 nt cor 2t on sorua Sfrched rlaim PIAAKS CBRL AT SELLES, TndbMdrd |

ser vi ce Xjudropd Engine poprhinugedbtycdoupled torths meedity ep@iorsi. cal 3 Li brari es,

Bi oassay, Human Genone Sequence, Proteom cs databanks and Cinical/Pre- 4
clinical trials databases and retrieve a results set. 1 28. The system as
recited i n gl ai AR 3ystefBliRdd ihQaitd 13 GhatinQhe REhYA] r-pSHb8984 8pata to 2
generate a web service query that will search the respective Chem cal

Li brari &, Bipesitesay, 3 Hunman Genone Sequence, Proteomnics databanks and
Clinical/Pre-clinical trials databases 4 and retrieve a results set. 1 29.
The systemas recited in claim23, wherein the integration server
transforns @nd The s@neatated ih@aidet3a wlBdinthainteBaitibN@rve@ SéHetates alveB0. The
systemas recited in claim23, wherein the integration server transforns
and 2 dggr€iesyenikat srarches Wp smspectiygehemieal Libsarips Bipassap Hugankendms web
servi ce uefouerdl, OO 0BROARPETHIHAL0RRco kiakluaisBaliELAEd o CONSUM NG

netadata froma life sciences vice conprising t teps
4 results set.

1 27.  The system as recited in claim 23, wherein the integration server transforms

2 additional data to generate a web service query that will search the respective Chemical

3 Libraries, Bioassay, Human Genome Sequence, Proteomics databanks and Clinical/Pre-

4  clinical trials databases and retrieve a results set.

1 28.  The system as recited in claim 23, wherein the integration server aggregates data to
2 generate a web service query that will search the respective Chemical Libraries, Bioassay,
3 Human Genome Sequence, Proteomics databanks and Clinical/Pre-clinical trials databases
4  and retrieve a results set.

1 29. The system as recited in claim 23, wherein the integration server transforms and

2  aggregates the data and sharing the results.

1 30. The system as recited in claim 23, wherein the integration server transforms and

2 aggregates the data, shares the results and performs another web service query.
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2 of 3 receiving data fromthe |ife sciences device; 4 processing the data
using a MetalLife nodel; and 5 providing the data to an output. 1 32. A
conput er woognsssenbodi ed on a conput er readabl e nedi um f @CTasoyuwehHg 2
netadata froma life sciences device conprising: 3 a code segnent for

recei ving data fArmehédr térseniag nerdets frdend 16fe sciéncas devite caepmeny thé seps
processing the data using a MetaLife nodel; and 5 a code segnent for
provi di ﬁg the data to an output. 1 33. A systemconprising: 2 alife

sci enceg devi Cerecgivitg dafdltind @6 feabRaidas i, thin the life sciences device,
and 4 a MetalLife nodel |oaded within the enbedded interface. 1 34. The

system 4s recit ewopssingtheidefazmsingp MetHdfe medehandi ng a MetaLlife repository 2
communi gably coypl.eghdfe iRLeARGHded i nterface. 22

1 32. A computer program embodied on a computer readable medium for consuming
2 metadata from a life sciences device comprising:

3 a code segment for receiving data from the life sciences device;

4 a code segment for processing the data using a MetaLife model; and

5 a code segment for providing the data to an output.

1 33. A system comprising:
a life sciences device;

an interface embedded within the life sciences device; and

AW N

a MetaLife model loaded within the embedded interface.

1 34.  The system as recited in claim 33, further comprising a MetaLife repository

2 communicably coupled to the embedded interface.
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