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subject invention relates to industrial contro
systens, and nore particularly to systens and net hods
to provide addressing for appropriate access to data
in automation devices. BACKGROUND OF THE | NVENTI ON
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[0003] 'The measured inputs received from a controlled process and the outputs

transmitted to the process can pass through one or more input/output (I/O) modulesin a
control system, which serve as an electrical interface between the controller and the
controlled process, and can be located proximate or remote from the controller. The
puts and outputs can be recorded in an I/O table in processor memory. Input values can
- be asynchronously read from the controlled process by one or more input modules and
output values can be written directly to the I/O table by a processoi‘ for subsequent

communication to the process by specialized communications circuitry. An output



110 table to an actuator such as a notor, drive,

val ve, solenoid, and the like. [0004] During execution
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- modules can thus be located proximate a portion of the control equipment, and away

from the remainder of the controller. Data can be communicated with these remote
modules over a common communication link, or network, wherein all modules on the
network communicate via a standard communications protocol.

[0007] In a typical distributed control system, one or more I/O modules are

provided for interfacing with a process. The outputs derive their control or output values



2 in the formof a nessage froma nmaster or peer
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is to present some concepts of the invention in a
simplified formas a prelude to the nore detailed
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extensive overview of the invention. It is intended neither to identify key or critical

elements of the invention nor to delineate the scope of the invention. Its sole purpose is
to present some concepts of the invention in a simplified form as a prelude to the more
detailed description that is presented later.

[0010] The invention provides systems and methods o provide addressing for
appropriate access to data in automation devices. The appropriate access to data can be

accomplished via utilizing a Unified Plant Model hierarchy, determining the physical




acconplished via utilizing a Unified Plant Mde
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[0013] According to another aspect of the invention, a computer implemented
method is utilized to provide addressing for appropriate access to data in automation

devices, comprising requesting data from an industrial control network; searching data



method is utilized to provide addressing for
appropriate access to data in autonmation devices,
conprising requesting data froman industrial control
net wor k; searchi ng data sources throughout the network
for the data; selecting data sources based on
attributes associated with the data; and receiving
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[0019] Fig. 3 illustrates an exemplary directory interface system with multiple
| data sources in accordance with an aspect of the current invention.
[0020] Fig. 4 illustrates an exemplary system that employs a directory interface
| system with a plurality of data requestors and data sources in accordance with an aspect
of the current invention.

[0021] Fig. 5 illustrates a directory structure system in accordance with an aspect

of the current invention.




[00211 Fig. 5 illustrates a directory structure system

i n accordance with an aspect of the current

invention. 5 [0022] Fig. 6 illustrates a data

directory systemw th an address list in accordance

with an aspect of the current invention. [0023] Fig. 7
illustrates an exenplary control architecture in a
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vari ous aspects of the subject invention will now be
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information to be routed throughout the system such as
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data can be received from any number of components, devices, systems, etc. throughout a

=

factory, plant and the like. In addition, such architecture can provide various channels for
information to be routed throughout the system such as servers, proxy servers, hubs and
the like. In one aspect of the subject invention, the handling and processing of this data
can be selectively transactional in nature. In addition, attributes associated with this data
can be as simple as a time stamp or include units and data quality parameters, or include
more sophisticated attributes such as transactional processing parameters, and various
levels of visualization attributes,

[0030] Referring now to Fig. 1, an exemplary system 100 comprises an interface
component 110 that interfaces to a source locator 120 in order to request and receive data

from a source(s). The source locator 120 can be employed to provide the appropriate



[0030] Referring nowto Fig. 1, an exenplary system
100 conprises an interface conponent 110 that
interfaces to a source locator 120 in order to request
and receive data froma source(s). The source | ocator
120 can be enployed to provide the appropriate 6
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100%63 i I ﬁlalict)gartrl%}lsl. t%lnou%ﬁcr)]&tra%al; Cdrived architécrlire Q‘He process point can

be located at the source of the data, at an industrial automation controller, a server and the
like. Further, the data can have associated attributes that relate to visualization,
transaction services, scaling, units and formatting of the data, for example. In this
manner, the data attributes can provide needed information (e.g., metadata) to the
interface component 110 in order to facilitate the proper processing, display, etc. of such

data.



like. Further, the data can have associ ated attri butes
that relate to visualization, transaction services,
scaling, units and formatting of the data, for
exanple. In this manner, the data attributes can
provi de needed information (e.g., netadata) to the
interface conponent 110 in order to facilitate the
proper processing, display, etc. of such data. 7
[ 00331 The interface conponent 110 can be enpl oyed to
6[0033@/ a regte ﬁit@facé eorgponenﬁlgﬁ)tcﬂﬂge elﬁpllbbfetd?l@taﬂleﬁ a requestor (e.g.,
ase,_ . user, to sybscribe to
SohPeE splicaan datahese %sswtg it ubgeribedp a?’ﬁ%“i‘?é?%? KItdstq be

%ﬁﬂe@ihﬁdﬁih@ﬂférne%rﬁ cATESREn B Sndr® Rlen® PPPM]:)@ (not shown)
processors (not shown), controllers (not” shown)

toecessorsenethotal, centyadlersi (getlshewrlaand thsdliketso thatn pb@lcular data point
h%ﬁ%&o el 1r§ ﬁ@ eo\Pg {élﬁegﬁlﬁpfg%éab&llst ah gl?n%%'ugl?}ﬁth?o 2 aef' tlme Further,
cach ladaimn [xén mctd onerog nivkéd sittributes $o the dufasudciatha senetats b:m be

sa ta ca ed with a ur.al of o
&P@%P‘ifﬂéthé el GEABPARC St e g2 bf%ﬂ upgfuthe subscriber’s
fbRer's requirements. .[00341 A listing of the

data points on a netmork can be displ ayed

t I
1031 P s o Adivting pEne dtie bl IR AOTOk $74 4 dielaved to a
B S0 B fu b Elrihdhet 10 th d Bbrb Sl P BBl e dare
gointsmedpxbsmﬁad ina logiaal matmserpThedath peintsatn bé grodatdbsat tn
at.ion, .functi.o out pyt, .process and

PRI brapehinf B8 vah gt Ehssi el lorptor dircuBh BERR g esand the
#ké 3bedéﬂéradat§ R tdn @hn EGHTGM toTHsalticifar s@ndiill b Rfmat such as

in accordance with the S88 standard

Plant Model 3%?
p Slnifisd R MR incpeporderce withithe Shsiandardforseapplg. Thus,

gﬁst ; Iaﬂﬁ galpﬂé &k l%g gtrlls HRy %o%ﬂ%g%ﬁuoﬁ%g Hatgﬁ)fml?ﬁlay be

: dﬂdﬁa&delsr))ughoumnnlt@lqiacatlmm(e@‘ addtesmskmth@@(jﬁﬁibulan network.

3Py o Hin Bladvian iyt A G HrEin 4 Gyplad. Thisdicctory

Q@Hﬂr@ﬁﬂ@ﬁ‘ 1ag£ta1 h@mﬁ;ﬁ&o fHe vsEDF ARVIAREs inthé hRt cfr%l%loé}éﬁmple This
for ng Thi's 1 ogical UPM depiction can
depictipe candh to the Herphcular apd ghﬁt organiggtiogiof the

%‘?@%ﬁ%a*?“e*@ 5% T BB anchof i REBAAL G v 63 factory

inhyjstiysiahl lbeatiahs amtsaddredses deleded Serstharequieet] data adchss and associations
equi red data access and associations to take place.

{O 3he source locator 120 can function as an

joosey | i gentheGebRk 1dtdtol P20 cdnFun@foh @S hh Ufttikgdit @(Vll]ﬁ’iﬁg ool to

particul ar data source to a subscriber wherein'the
effastively peovideppagiicular data source to a subscriber wherein the subscriber can be

provided a network address via a directory, for example. Such coupling can be
transparent to the subscriber such that the subscriber is unaware of the address of the
source of a requested data point. For instance, the subscriber can request a particular
process point, wherein the value of the data can be delivered from any number of sources
- that have such a data value. The source locator 120 can utilize one or more factors to
determine the address from which fo retrieve the data such as the type of subscriber. For

example, the subscriber can be a software application, an industrial controller, a user and



provided a network address via a directory, for
exanpl e. Such coupling can be transparent to the
subscri ber such that the subscriber is unaware of the
address of the source of a requested data point. For

i nstance, the subscriber can request a particul ar
process point, wherein the value of the data can be
delivered fromany nunber of sources that have such a
data val ue. The source |ocator 120 can utilize one or
TR Bkl ABL aSsohi@areGBhRIatibi Barl 39e aHH@S Qath Fyiirafbab tHad an

retrieve the data such as the type of subscriber. For
dndusisiabcontralicrsand as such ethe samme dasa BoIBLTaN s PEOVigsd froma disparate

%ﬂdlle%ggy@hmnadln ﬁp&i{rol ler, a user and 8 the |ike. Thus,

re application can have different data
a7l r ementAn algduaithra(s) canl’ndutﬁlpioyaﬂ tcchnhp faoilitae caupting gn appropriate

T R TN N R D —

ThUbSJBBR 18 hn CEVIL, B8a p@btﬁdla} @tulitait@ d‘aﬁprdvideaﬁ@ahzanon
coupling an appropriate source wWith an appropriate

Sommatingsd thadata. i By Way oihurtBersrampleoths sehscribey coyid pe a database
Sé(g A MBOHE Selver, GidQe PALPGRHBRI ith A Bl ppifdadch Whdrbin the data can

cular attributes can provi de V|suaI|zat|on
frauire ptitioglanietatea dat ﬁmnayng\@y insertfonrintherdesisedrdatabasctiintd.

m§ ri b:[ %%lﬂégr%(%’vg yo g é@ﬁgg p%ﬁt%:ozqqsgrﬁl\ff ted.that can

Pftﬁrld‘!ﬁh&pﬁ@?naté dfifdisbd PR ei Subsdri%lngmh@dﬁéxﬁ 200 ¢k.g., mterface
ormattin insertion into a desired dat bas%ﬁ
Hﬂge

£PEpepent) [vwiss flirqetoryipter 6420 fe-g:h fpurce locatoryy
' %ﬁé&h cg gﬁlg c%mﬂ)ﬁéﬂ?ﬂ(%a‘ﬁqye H@ioy@@ﬁ) effERN S 0@ de the apgrognate

appr a source to a subscribi ng component
@édrgss of dataémﬁrm OF (U BOVECES )am? fan refeiraprepss tidangification of the

interf.ace 220 0 or n f

TSR SoriEonens 319 by ROtk ory B AERR o0 (inlld blal Erllativte data
&f dhyslb @ tftom B @préiRiatdeidanr Sipfilasly ahe sittcadmpoherd atiabe
fromone or npre squrces. and can require proper ,
raploed fooepesly idmtifythe existsaes adi logtien ﬁﬁ@ﬁ%ma nepyoukyia the Al
: g&ﬂéﬁ esdgory interface 220 to insure that conpatible
% I's enpl oyed froman appropriate address.
Bﬂﬁﬂlarly Intdne asppot eféhe pibjrohenentivanth datadegationd well as format,

REARE, dinstttiloicnt ph B RA R ey 0tsBle Bhs fthhe taining
s&PeLdatDlith BLangIeN F@ksited results a)/oft dedfti @edults ﬁirlsé!ﬂcheasan be
well as format, attributes, etc. of .data can

g@lﬁ?@ﬂé@ g@pn@e %t@m Aa ap@h@rrﬁsp@:t Qﬁ@fs gabject Hg(e%qlowgal conditions,
bisdh Bh Bﬂe 0 1% f&rnétgé{h@t fcgte% fr@sﬁllt.cs’fca{'ii 8 bfifsbd. Such initial

results an S|re results for searches can be
otriditions dari be ad]mted aveetimy shéin responsaotisenactigpsassocificd wih
relftlur'ne(f I'CSI.IIESVIE r(])'r: er 1y 111:1prc|)vteI £ scn%x%‘a Job! P ROP éxample, results utilized by the
user can be employed to train the system to learn desired results for the associated query.

In addition, knowledge of which results (e.g., data attributes) are most often requested for

a particular data item can be used for configuring on which physical device or server the
attributes are added for load balancing and system performance optimization. For

example, a result that is accessed more times by the user can be deemed more useful to




based on one or nore features that indicate desired
results, can be utilized. Such initial conditions can
be adjusted over time and in response to user actions
associated with returned results in order to inprove
di scrimnation. For exanple, results utilized by the
user can be enployed to train the systemto | earn
desired results for the associated query. In
addi ti on, know edge of which results (e.g., data

ahé GideB. Uhﬂﬁﬂs n@éihfer) F3tpafticuBR subRetites eadloly o4 sperifidalata tgpd Abre
data item can be used for configuring on which

pHYes; thay angther, dhat data e gan be wilized dn the s are added
fieb4djoad bal angidg aﬁ'&ﬂmﬁ? SLEM B8R TRRRRce” refers gener. dyto the

optim zation. For exanple, a’'result that is accesse
MyoeEess toﬂregom;ag abaut osmfergng stbtss dﬁtdme:dstm reavignaiant, and/opuser

{585 5@ ogobbolebe SRR i e Rp BB b SR TRBRE P R employed

ttb adentBit spbdifie conext lbe adﬂolnl d)eraﬁ gbl’ﬁ:rzitlél ) pfdbhbillﬁj di§tflbdkibh over
In addition, as utilized herelg the term"inference"
1

rstesy for geammley The infprence cansbejrg Wcr%ﬁnﬁhﬁ GouBYatonyef a

i ﬁé&bﬂw&sﬁaﬁ&ﬁoﬁ sthid€ oSivfk &MhasBl ¥h h CAFIFatioR REAMA and events.
user froma set of observations as captured via

én@mnse eandeisr totechaiques ¢raplersefor eempasingrhighsy-dayel events from a set
\rr‘eﬁatk)s; %.d{%r ?&3 ¢ SB h mge?{}}cg Xin I%Eulﬁ%tt%l {béagt?&cftﬁﬁ‘ Ut g&&‘ @{e%s or

I on over

'ﬁliéons ffoRt £t ef ﬁlﬁervbé eydntaididristddoeventtdag Whetheltdl‘elot the events
' bablllt tion over, state

G Srrelaiesh o Bamobie et dud ubrbrr bt XERISRAg gl come Trom

QUEBE Several FVeRI £ WataCBIrcEE I Pridud cla@GiAliSN SheREP h&v&@ystems
for conposing higher-level events froma set

of
éggnsuppar gecser maghines, aigural hefverksie g bank-nreragation, feed ferward

SROSHE A0 5 S4B B BB e e,

- data fﬁsﬁkﬁn) ewetd énplay®! i0 ebncabiedrith pextbratiny snomaticednd/or inferred

proximty, the eyents and data conme from
SW@WC%V%?%W\\QQ&%S“ iRt BEeto%our ces. Vari ous

¢0a3pi T i Ccafn RPakAle TrecAOIdhOnveMheMechili§udan b YRPRIYEd to

vect or machi'nes, neural networks (e.g.,
putidipate @pagaopmﬂie addsesd of deswgd datab E@lkexpmbagﬁ@mﬁon such as

Ei%g)ln%lal &%&S e&ﬂgné Héczl én& %g-fb%}e%s 530Gk V%Yhssgl%ﬁrﬁata Ihas begn utilized

ayesl| an n usi on) can
initheanioesubibes tih Peshisiopdtg pradia aBibscribearty p?éferred data type

erred ctlo in conct|o Wlththe sub &
P-ﬁ‘f{z P?%‘ﬁn agodressie }Eq glra%g‘ﬁ i Fgr exagple, intelligent

b'&‘é& HEdeB‘ns HRsddEs NARHEs, ﬁﬁi%aﬁﬁué‘s‘rﬁlf&)éﬁ&s bl cladifierd @%‘ e

appropriate address of desired data. For exanple
cxpflm d gmpkuightraisedhingndingddyedan lsaming: Bayssiahelpseifiers and

a@eﬁ s?atlggca? ats%ﬁgrg,f OCh ¥y (? d; WI t h ua%gg?}lt eolag,ss F%os'{e]v or
pagtdhe ligead htbisﬁ‘dnl-lhﬁhr ﬁagfﬁsﬁf)le Eﬂcﬂ& riéatabnétypeks can be employed in
accordance with an aspect of the subject invention. In this manner, the AI component

240 can be employed by the directory interface 220 to provide decision making based on
learned actions of a particular subscriber in relation to a particular source.

{0042] With reference to Fig. 3, a system 300 is shown that employs the directory -
interface 220 to provide an appropriate address for a particular data source to the
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E

and/or location (e.g., address) of the data within a
networ k. For exanple, intelligent based decisions

based on statistics, probabilities, inferences and
classifiers (e.g., explicitly and inplicitly

trained), including Bayesian |earning, Bayesian
classifiers and other statistical classifiers, such

as decision tree |earning methods, support vector

machi nes, |inear and non-linear regression and/or

RebscAbing ebmpcsdeﬁt Zi@n The Adrepinpyresit 1'240 cab®e atitlasdae prdvide teaining to

Sp .th ect | nv ntian. i s manner,, the
it ‘gfﬁ%’ 30%54% @ FFomEN Y eéj%iﬂ"”bi? SSF%V%OP%E{"&?I}]’G"S The

s s2Fibiag BordpdhehC2 101cY bARIeAIsBhOBr J%‘Wﬁﬁﬁn%é SE*meb networks to
| earned actions of a particular subscriber in relation

tf@ﬂatatsamess:t@l saeh @m’ee@rdle[ss)oﬂmlowtm widiiepapidwrk.o Fig.

: nq 31 A SYSt e%ggosvﬂ dat3 99 La éﬂﬁéulzﬁ"m{a% ckA%0 gitf‘t?ecﬁ) é(dma

face provi ropri a e addr ess
phuralitg of addrdadsahmoglmwa herwotke sﬂdh S uhisrdrivem gychmpuae’ﬂhe data
210. The 40 can.be utlllzg’dto rovi de

SPUPHT fbgcafl\be Fepre e%@%ecq SFip PHITPHRELISSY Fom eocgw?fwnt that is

SFor &xaity grel e AafbiEeé LR seAf, an encoder, a
subscrlblng conponent 2 10 can @mQV|de a Ilstlng of

gwiteh, aidrive, § Imt@r, gic. that genpratoqevhisantiglly anydyny ofareadablecontput.
SBetPifih 8} BofyB0RITE GRS Aol Foh L GADLAL ol Ulpded ag pulses,

bﬂ)&} ASETS efr0 Tha dath souroe 3t (echni alsoq:roxpﬂwcﬁittcmyl ioformation related to

hr o hou et wor k S ta dr ]
B HiTEE B sk gor b oitte Jo e gsguns® 50 i cBuhitean ThlclEn
§@@6@ﬁ@r&ﬂ1§mh@t (ﬁﬁy 8 @bltage gt viaFie ikt PAtpeifird8 OL 10/ dlfs B also the
t he conponent that is generating such an output. For

tisg #hwhich sueh aiptanvalun Wesecasmicd e Sachsaddisional informatienean be

Rt i Rt o TR0 B rl B 0 IR RRRAGE
tﬂﬂﬁppt canA |drredtunyeean bé empliyedin asdathdrasn andhitsgtumnibisabrectory

h d bi t The, dat
S ES RgaL Dikion WS s pectiot Binfebiogr intht oot Samipte. In
sRbRiaAek with ad &ge@ of métimvaﬁnsﬁ tKig TogRQI1 &pctiohican bObiseE upon a

data source 0. For exanple an intelligent sensor

h‘al)ﬁeé Blaat:Model (UBM)y whichds buili spemingusizy a‘jﬁéldﬂlldaﬁuqhafﬁ ¢88. This
l&gﬁa J a S p;‘éﬁl)ﬁ SanBtt ?r.l g@toglﬁgverhé ghd ﬁ{iﬁf&gﬁﬂ%oﬁ of the

was genera | on nformati on
aatoniees indedhgr I‘Ihel directary fancthican ballsﬁtathe dogitady e ofithe factory

S5 e i S5 i

can provide a |ogical deplctlon to the user

of the deV|ces in the factory, for exanple. In
[8843)r dancAdditionally, ine daterdriven engbiteomre A diresiorytmiss provide a

e

shysioaldecafi8t andfta device addressing information. The types of information

- required could include physical location of the data source/owner, physical location of

the data subscriber, communications address for data source/owner and communications
addresses for attributed data that can exist at multiple levels.
[0046] When data is required, addressing and associations to that data can be

made with the directory system. For example, the user can select the data using a logical
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| ogi cal UPM depiction can be tailored to the
vernacul ar and plant organization of the custoners

i ndustry. The directory function can translate the

| ogical view of the factory into physical |ocations
and addresses needed for the required data access and
associations to take place. 100451 Additionally, in a
data driven architecture a directory nust provide a

| ogical view of the factory while resol ving and/ or

AT iddpiBlor VISRSHIaAtY DRPERKAldoR e pﬁllca‘?ﬁ)i%cfx@étlﬂg%@&dtﬂﬁs well

and/ or  devi ce addressing information es of

ian theyrelgtand requirements efithe vserdhe distctong i Wé&g cangeravide the
gagPJoBSatg %&cﬁe%&#ru‘ft%ﬁﬁ%‘ﬁ *}Xﬁh 36430 %?g agés sdclGs

a subscCri connunlca ess
smntr[aebm davéce tandtopativniddvicet doomsunicatioisg ﬂE&lﬁdlfeSﬂmg might point
b{buted data that c Xi st at Iti I]glevels.
R souLee Qv e &casgﬁic‘r}‘ i Tesources

%ﬁﬁl%h&is‘ PR 2sdoiatibiina 98& ﬁ) & x;b&rvdf%ﬂ thekttiButbd @ata so as to
ditrectory system For exanp he user can select the

deplate theiseryicng S ghedata @quf@tsrﬁr@e B]ec,f??}l segontrplrogessing of the
{ I t .

S 1 SR I 6 it v

dherdntt is that ofthe dita seur@ZGwmanwhile thwi aenrirdeatiap pddipssinadyebe that of

S GeLiice Do U b e A I Bl e BRg e

qmmtﬁlgtageaﬁ)xytsa&aa@ﬂﬂﬁﬁﬁawg mght p0I nt di rectly
to the data source/owner. In other cases, such as

mmah r esofftabes aspsiatedawithata cares addedas sich data h%a@lslyéuted
']?%1 {1@2‘% &k SHatd Ea& ﬁ@seﬁ%ﬁ)r g@ b I%Greqe&e@loﬁQ L@ﬁ ab 9?hrver 3200ra

'S0 e serviclng of at a requests rom t

pealy stivers330o it thid mpmnec dsslongtionf(e.gh eddress) oftht daa cakebé employed

hat i t he dat a. t that.th
o o ABo b BitR i bl P ot S REeRlaf Bitn soupsg. for
SXHMIE ldarnerit thieérk& 320 %a&ﬁfmméla&ﬂbmt@@toaﬁﬁhr ﬁé@vd&l&_ﬁclb&

that of sone other device on the network that

P T el eoringvaly 009 Sipeaisipyed dafasept from
e s % 1 39 Ar b8 8t ?(%(Xdéiﬁﬁ{ bedtidhs Elﬂ:ﬁtag gﬂ}xg' gelgg%z)lwh rein

ttr| utes assocl a data can as suc
athhfaonakatﬂibmtwchmbeabsomate@wghcﬂmdazea rigtwapdata sebafram agrartivalar

t ot 20
S8 e g B e 9 HEth AP Ebp e FRO I ey -
Addiiieaaly, aﬁﬂxﬁ@ cHRbsubRfiulRe B8Rl Ak ds@afdaé @irdttddato desired
various attributes associated with data from.a

prrtionscafieetvaak a Datspae be rapbipatedsughyihas identiea) cepipt ofidgta (e.g.,
\ﬁ‘teerd §I¥$ eﬁag}%' FE&Vﬂquca#& il RYLES &Ddlgﬁa%eﬁe ﬁ&%@fl&é & multiple

suc enas, sca act or
lcbnattcmsand the like. The attri buted data sent from

[0048] As utilized in this application, a server can refer to substantially any
component wherein one or more data points can reside. For example, a programmable
logic controller (e.g., Allen Bradley PLC5, SLC-500, MircroLogix, etc.) can be a server
in accordance with an aspect of the subject invention. Such a server can scale data
received to a particular data port (such as analog, digital, encoder, temperature, efc.) and
transmit the data to another location as a scaled quantity utilizing particular units, For

instance, a SLC-500 confroller can receive a 7V signal from temperature sensor 1 of
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the server 320 can be sent to additional |ocations

such as proxy server 330 wherein additiona

attributes can be associated with the data. Thus, data
sent froma particular source can accunul ate

attributes as it is sent throughout a network

architecture. Additionally, attributes can be

substituted and/or reduced as data is directed to

desired portions of a network. Data can be replicated
Juedesd Mt Thislsipddl cal becsoaled suchfth#l alieedaf£is Quiput Btatprodydessar 330 as

original, etc.) can | ocated on the sane or
dﬁrS_Q%asra?seﬁ?ﬁana@gﬁfm%ime | ocations. [00481 As
ybedojzed i Rebdpfinsy APl 19214 @ shewS 8 Y&inpka) idddkteial dubmation
substanti al I% any conponent wherein one or nore data

peiwark emaleye@to tpmsferdata tnadatahase 4l 0pp bynammaghiee infeplgre (HMI)
| -
%}?p téigl(g Egg{g{%n%e]?oée 50@!:(: ;ﬁ)ﬂ%ﬁ[& %f@f}/{%ﬂ%& a Trstt terface 440. As

e a ser I n accordance wth
alescatbpé siiprafthe dieectup jrearfack naeintiudean Sl cdmporentr4d6rto Emiditate
scal.e data. recepyed a particul.ar data po .such
it rafnenogr obisoed eshbin e apbiorEy Eho ey
tihitarFsd¥i 440 thebslahsloy &l t@?ﬁiv'i&f dat:PEéh laf ﬁgﬂ&p@w Rahtesh such as the
%uantlty utilizing particular units. For  instance, a

Bl@sowge 4o asetveicd 70ad/of a peaxyserrer74B0s il s mpprshy the directory

A r I . :
SRR o ARN0R syl of o BEBEERR it and RehirBh i tnceds) of o
sepester (3.30 databasé 300,d8¢1 23 PCEl B0ueich)n a digital
f t. [0049] Referring,now to Fi 4.t hat sho an , ..
WS - Rttt (OO SRRy bimbere yiside™ Bongs Bipes f Jetational,
&Sl fat-HR) ¢ hiPardhidatadase AdRnovh iURPE, AERRREdatabase is a

interface (HM 420 and a_programmble logic_ . .
Ed#ivey siaple(databysesygen illawalcgieﬁét%ahysq is centpinedinpginglatable.

L he , ; ¢ . . .
Sl AL ok AR ER B iRion,
eabhrttblé caslidvon differee secoatifotabia Iniaddition, anhiles flatdié database

networ k., .The directory interface 440, c be eml oyed..
DB e ALSERS 671 B poRca Piont saverel BRlEp | redtlay Fgational
HABbasEPaudOSQELOMEIR and tfAIReEr 470 and/ or a proxy
server 480. In this manner, the directory interface

- W81kan poltis totbs appreeiated Ehap fatabases wa e mpjnyad igaanegtign with

gl o ST AR api pgber o
earioub busingss nelatedproodssesawithin 8 company. doc hxmlg ERP applications can
b tefuerElo Bunap e bidgs B forelading PR RRg i Sl L, In tis
RgardSpatity & BRIBhFEHcSidHe haRsquif)htanatihas WiHaahdRredattributes

dat abase is contained in a single table. In contrast,

- epseainted therryithe Jihaib 4B acopydanesywith an asnsciafithq swbiect iapendion, the

&i?ec%r? rilﬁeljf%fe %6@&{ Pvidé ﬁgta to the database 410 from the server 470, which

- provides data with the attributes desired by the database 410.

[0052] The HMI 420 can employ the directory interface 440 to point to data

.located within the system 400, An HMI can be employed to graphically display various

aspects of a process, system, factory, etc. to provide a simplistic and/or user-friendly

view of the system. In this manner, various data points within a system can be displayed
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each table can have a different record format. In
addition, unlike flat-file database systens,

rel ati onal systens can be spread across several

tabl es. Exenplary rel ational databases include SQ,
Oracle and the like. [00511 It is to be appreciated
t hat dat abases can be enpl oyed in connection with
vari ous enterprise resource planning (ERP)
applications that can service any nunber of various
msgﬁraphﬁﬁl (el amaﬂp@ i s&eer based praphics elipanyind therlike)
exa ERP ations can .e.rel aé d to human
BB folor BReba svifgion R e and t he

|[!)Hﬁ] Nt i SocofdaE With Rdispb@ bF fie sEHjECctaRRinti6s kOIS FBY can
require data that has _certain desired attributes

d8auset datadg hayrepastigulay vispaligation pitrihndesragsasiatedwithhdagin order to

t
syl 4o BTSN b A0 e e
fdimnuor}ﬁatesﬁicwﬁﬂ forw Qpaxﬁb.ilarl*datamamﬁi thie hagiassaciated hsﬁdhleatlon

but d b d t 0. 10052
i i fosSloy reithe L 200,020 BRARRe dreamorartr 430 Foriiips the

dlﬂ;hbutedl agabeidt Witk tHetiesiket ﬁsﬁih%ﬁloﬂ QfribwAes. itk insfficd) ehe attributed
e oyed to graphically display various aspects of a

4y carshiave aparticglar graphic éltaé is qithenyetpenged or ssntalonasvitly the
%QQ/ s@¢h ﬂi%s%{'dgﬁg%geary {vinQhe HEﬁ oV RbiRnt Ildtehd bﬁor along with
u a e

manner, vari points Wi thin a system can
dlicoqataanaduab. 13 as graphi cal (e.g., bitmaps, jpegs,

YL ont ot P ap FithsCimy ByBey Gtbedeinet S Allon Aoy PLCS

- SNE-300y MitoLolgfX) 221 The PRCGIBD q@g@erawvyubﬁﬁd a@%@ﬁ@dialﬂed i&igee
subject invention, the HM 420 can request data to
ﬁ‘é*P YE%HerﬂfiﬁhlngSB%Péb losglevelcontrelaf gpressssendge syiesy The PLC

W Dot ol Sink PaadBABL e S PHAN GTYEHRA FRag®

"HM 420. r exa can query t
d‘ lYpledI)o a)F’Lﬂnaamhneedaﬂzl@réCdy ﬁamrpadata emurar(e@atdatapsoumt: 460) that

has associ ated vi suali zation
ftre 4 Shsrt AR B R a Shihnrts e Chesse
é(&@cmﬂﬁoah provideRiata tolatrégibtet BG FHat andich Hatwicidbd $16red in the PLC
desired visualjzation attributes. For instance, the

oo Asditioma wonsliematival, data/ean e yarlated (s bagidugaa elock
th th dat
B ahFoPbiihftto BEEPAGASE fordi S PRk Vi e data

I's grap I C appears e HM
H955F onnenfurhingmewdo &ig. 61 a systeanySQQ is showhthatkdepacts/adioetory

SRR 705 ol S8eR2 3 RS Rl B05 Ry o
ﬁraeldeal éwrvadul éfagﬂﬁﬂaﬂ%f@%taﬁpoiﬂ@ﬁritﬁinl ot iRcture, for

enpl oye to provi de hi geed | ow| evel control of a
o X

FreHS s%l@m%eyb%a@rb@ ST
user, ERP application, HMI, and the like. Additionally, the data request can contain

identifying information relative to the needs of the party making the data request. For

y number of entities such as a database,

example, the data request can be for “process point 1” 520-560 wherein the request is
made from an HMI application. The directory structure 510 can then locate and identify
“process point 1”7 520-560 within the control architecture based on the needs of the HMI
applications.
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peye atiributess \Fack piremte Gag reltsim

430 can be programred using | adder |ogic or sone form

of structured | anguage. Typically, a PLC can utilize

data. directly froma data source (e.g., data source

460) that can be a sensor, encoder, neasurenent

sensor, switch, valve and the |like. The data source

460 can provide data to a register in a PLC and such

data can be stored in the PLC if desired.

Additionally or alternatively, data can be updated

(j003p}, basad shéws “Btoa€ss pofiy ¢ £20-5610k Shovativiil bissbCiatidn e fone or

deV|ces for further proceSS|n 100551 Tur ni ng. now
ﬂ\erfamm&é'ﬁue%%at@noﬁr%ewr gfc- of

She 84 u'f]ﬁlss‘éig dpfegk.aﬂmﬁtsi”%b Lbdgitls & 911%1%%%&%6 ﬁla@@&ﬁ‘elate to the

request rectory structure 510 can provide a
Iso@c obithe dataypuch aaal-ﬁlvahaDCt yin ofntrsit ‘é)rp@ﬁssm@nw 1 $70rhag three

gﬂ{){stgé \g@lﬁ i t ol E‘E@dtﬁ‘{; P&X@Ep tlrt}g sea eftgg Eé rb%ﬂ%%%ﬂs of the
diataqbgs Qlchb@ Qﬁd thiefsbloa e | 6164, isiiver, rell) ezc. polihi Gata bs i @ppears in the

Addi ti onal | the data request can contain
i hakipg H&an?fTBﬂ‘FFﬁft'l on relative to the needs of the

Reos7y Meki Rgs {0 preBiated G e dn%@tﬁ?{ KHRAPS Ean prientiitAwithin a

request can be for rocess point I" 520-560 wherein

Phicplarsystem (e, nebis ffa@MYaPFOFWF ciploiusertin @muntbgeof ways. For
S 0 R W R B2 AL

gpreidshest hd the hids.ch thiz nhdider) drdiataghn bl ﬁrebBﬂted in a manner that is

plications, 14 [0056] As shqwn, r 0|nt 1"
56 <58ty RCeiheie AR UL S5 FUE v 195 Arlepigrion. iy ngtvork address,

Bl bhy M Reatideami (R ke PikBeCARs t'b%'e E) e&ﬁteﬁ Iﬂﬁt Bﬂ@'&é instance of

vi sual i zation, frequency, efc. data. Thus,
emhc@@spum shownr'to 8. party tquesting d@ta gmguheugh aewrbml&tanqq&(e £

t
G il fct Ao BER el A% 1081 wihif ] ARyt acoture.
a‘htw mkheﬁ & Seqibitdmadufob e pasisular duitepbii (ely., (fpiocessippint 18, the
acale of the data |Ld}lthe units, o

h d (e.q.,
HeHy )Shg%retc%plgsoqhs t(iée%lestoxbtplg]ée agz% W}e;g(put aﬁgﬁgg g?ecnuinber of

Hstab D8 ol leamah dit8chdaSe thElhta "B iHAOm bRy, AR ¢
resquestdEI [OOS??quOg%I%gﬁ?%ﬁbé gpprem attgd t hat ther Rquestor

i unewangrof suahydata sghestiomandmeessanty the alata regueisied that contains the proper
Q@{bﬂ#&% A SYShEM ke 9. network, factory, process,

user Th a nunmber of ways. For exanple, t he
[:Oose]ct ory Eigs 6litkubtiRescodhtDdirattore systsn 00 whérelnys nedtetitgee

of a plant flaqor, a spreads nd t.he like. _Jn thi .
?F&}?HE? 3 qpployed i preggnt 5@8&9@5&1&1 t3 points withieg P {ﬂﬁ%r{\ I this
s leaﬁﬁfyl &at@&ﬁ%%r%infzeﬁ?n ﬁzcgﬂaﬁée‘:ﬂﬂ?{heqﬁﬂﬁe@l’lﬁﬂ M§d€ﬂ‘ or

I'ogi cal depiction, by network address, by physi cal
Vaytas standagdrcsucines $88and thelikeh ehs shownj the dataipeints can be organized in

SRRIES ca& gl%mtlcr}%la%ﬁ to 10%1%%1 (I:orI]ﬂSIE) é‘r&?pmé, network addressing and/or
physical location of the data. Itis to be appreciated that although the data is shown in a
nested tree structure, such data can be organized in any manner desired such as a flow
diagram, a plant floor map, an IP addrgss list and the like.

[0059] As shown, the data directory system 600 contains a “Process Point 17”
contained in a listing of disparate process points. When a user selects “Process Point 17,”

an addresses list 610 appears that depicts substantially all the locations of “Process Point -

15



each data point is shown to a party requesting data
even though several instances (e.g., Wwth various
attri butes associated therewith) are located within a
control architecture. Thus, when a request is nade
for a particular data point (e.g., "process point 1"),
the directory structure couples the data requestor to
the data wi thout showi ng the nunber of instances or
the nethodol ogy enployed to choose the data. In this

NN f@bughbliethé PRHEALQ Contho} aktRANAIrE. The 8ddréss Bidt @10 can contain a
sel ection and sees only the data regéest ed t hat

disteadIn, whese Pris peintegst greatpithanoressaldp d) etivarious logatiaps of a
\ﬂ%&éﬁl]ar Fitd mﬁt %&dﬁﬁ&{aﬁgf Bttt (iBhRs EHOE %vﬁ%ﬁssg}ﬁﬁ{eﬁ Riflch of

erein a heste tructure s
Mecesidrasses (i thimthe |addlrlegs liat $10ckan be displaysd Wthdnusmr aInFth:a mianner, the

A4 In “d
e spistiith B ARRORAE Rt pioake FoBllar g RS L 610
Paddards nombér cﬁ‘?acﬁﬁ‘gaﬁ@fbréd&% AHove. It%to%ﬁﬁrcciafbﬁ thkataRhough

poi nts can be organized in a h|erarch|cal manner

ol sstean ngolvgythe g selegiongf datp iahyparetlagadgress by a user, such a
@Qg&ﬁﬁ%bﬁ‘ Be ARG AfomBYRY Ef‘{heldgﬁ%ﬂe%r)pgysfeﬁleﬁ@a&tfﬁr a drticular

IS to be appreciated that” al though thHe "data is shown
idatagoinfbasthedn thasen.st r uct ur e, such dat a can be

i zed d,such as_a .
OB e PR i, W S h ey Bibrag) gropipgeure
Hlakesntélﬂ@eﬁ&ﬂec&ﬁ'y sheae 7051& Ra17 @] & BLCO 1205y piogs&@®er 730 and
contajns a_"Process, Point 17" cont alg@? in a listing

aigpksoniralier 74P 0 AdditiopdlynPSC1 il Ras Rluhitycofjsgrsess 750 and PLC2
750 RS huRBiy U sdnkors 768 AsBEidH8 ARPSwit. SAs §b%ma MR %ﬁtra%ource

that depict$ substantially all the | ocations of
sepsoICkde sis Bistmhutadsthiopghaut theeghiseltar¢hitectRfeai0 thvarigs atddrgsses

rchit.ecture.. The address.list. 610
SR ot iipal R PR e iR R L E 8k Mo @nsop 752 s also
- stgredlat POCLY 1@ fprosgi seies 7300adtdiging c@ftroﬂer A t(ﬁsnufaay, dprogy
poi nt “,ﬁﬁddl tionally, data attributes_ (not shown
%&f‘&&? BPIRY ﬁeréarc;?l% Opps enmlféfeg&m?fé'@g%gowwwwmands that

gﬂa%eh b bafdhfd 25&RiaRa s@n‘v%ﬂ' (@R PPCI G0 USEPLCE P20)NiTSue to

mann user can sel ect an appropri ate 1 nstance
@fmmmuwmslemndﬁ ett70f af ool sygemddate may npthe tfml@ted Iaag@dkly at

on_an nunber of as re nced ove.

£ BB R e DRSSl 2B T el S RO e e oy
provida dats ehae 6 trAQacdibnal & Batdle sAcipat the Haralling dad ﬁﬁ)&ed@ﬁﬁg@f the
user, such a_ selection can be made autonati cal

dafecadieanere Fesbiand 3y sasepigtceapdaled éFsﬁ)gPﬁ‘Fe@HV)arh‘ calgp%psona
&4 RBm@Pfﬁ,cE@&ﬂ) 568 mo p@ﬁaa Wlttxﬁ tHRPOGE shie Bof data

7, which exenpl a contro arc I tectur
ﬁsmsmmsmtlaataltraasetcmgalpmasfcameﬁaOS a PLCL 710, a PLC

ﬁ(}gl?]o a KL% gﬁt c?fes{lc\:/heéona'sparglngecune constraints, a data request employed

with a directory interface 705 can determine the needs of the data requestor related to

data format, attributes, visualization, frequency of delivery, transactional nature and the
like to determine what data location in the control system 700 the data should be pointed.
Int this manner, the use and operation of the directory interface 705 in a data driven
architecture can be critical to providing the ease of use to the user and the hierarchical

access to data in a factory. The directory interface 705 can respond to critical dynamic

16




a digital controller 740. Additionally, PLC 1710 has a
plurality of sensors 750 and PLC2 720 has a plurality
of sensors 760 associated therewith. As shown, the
data source, sensor 752, is distributed throughout the
control architecture 700 to various addresses

(physi cal, communication, logical, etc.). Inthis
exanpl e, the data from sensor 752 is also stored at
PLC 1710, proxy server 73 0 and digital controller

gg%éijbaﬁ@cmg af the, agmmnc? ﬁvel&fgmpﬁﬁng fesGltcate. g{j K¢ 1560, \zﬁrcz 720,

IS e oye to o 0aa Cco cation e t ha

d’é?f‘ykﬁé“’ﬁr if% il somioissd oL mAbe iowOEY ich & &33}“
viséritPafie Blrfatid Aldirecting ®f Elgbroﬁmb FRQbést o the proxy server

emands etc. of a contr oI Sys data may not be
Gﬁﬂmfﬁqada@ efhéralatayseryice resoprog yhlslblsvnﬁmas thetdirgeiorydnigtfaee 705

P
B RO RS porf PR DO o R o Bieapon e,
trésouita hebldingef amdivailo eéthii afyctofy, fdrexardplea can be nore

0T a1 Eig o DR 40 e mstioplogion 800, 00 pad iRl
Abdopddn¥e Ruth (BYLROLInNAYEN | P& sHADIRG DT exSlhnAhdh ahe methodologles

transm ssion that a transactional process can offe
afeolpirtediand dpsghibedsts asﬂ@tibﬁ ofatsr & is & ehinderstagdand apprwated that

i Nt erj% ace %‘889%:32‘%‘ ﬁlte acts 1 ll%ég‘ d aﬁﬂlb{‘?@hg g%c%%?&o‘(s, for

cmmﬂs heis canadcatieid v&ﬁousdmﬂems Mmbnclmtehﬂy,taud adth other acts not

et S lepibod b EHhSmore il et T oy typuired t
ifplbRentGRMInEMbAS %E@’H‘a@&ﬁd&i&@ witltRe Siibfet ﬁvaﬁloao T&dRIkion, those

In this manner, e use and qgperation of the directory

Filled mdbeary ol umﬂesst@dtaad approcipfe that gieimethedelagicssaulde
R EU e R
{ﬂuﬁa}:t ory Refeaimaoe i@ ¥Fig. Saillustes@bisd mahwioldgy 880 employed to

R (A o SEAPPERE e adgress. i 107G RapessSia by 4 By gt can
&ﬁf)hé? lond 8Pmofd data ﬁﬂlntﬁ; ﬁ'Bfnraodésﬁéd i&@m 8brfirol afcRitédh@e, efc. wherein

factory such as the addition of proxy server and

sush datprialocated e The wwaedshepndre mqsbrb@md it aecopditiony g disa oy on a
&C)tdﬂebagfs i c&eﬁevlﬁgqenuzﬁ%ng%n% hﬁﬁﬁ&f& 08H%ICQ?$€§rotocols such as

ervice resources. nner, the di

CoiitedINERQ DevicelSet, Profibass Bdobrnat tafid thi dibsi Fyrtieppradpus média can be
datawdgcatlon by taking info considerati

fraRlgyFdte trapsinit Siphgyregn AR (6 v %?afﬁﬂf%rﬂ;twiﬁcﬂ pair, etc.)
ST ifelesh Q&ﬁﬁélo%b@% . danﬁ'ﬁe&ﬂﬁrel&s Bttt ' BluGtooth and the like).

net hodol ogi es 80 000 in accordance w th
[0964lsubj e c&xt $260y @ srarcbrof ppesible datp |s¢>1¢,rpws pérfasmsi thabeanoneet the

o5l PR Y Rt AL Bl SR 6L e Ul SERGHe ORM ASaror systoms.

res o e un apprec a
- Thistearch can be limited in scope to a particular section, data type, location, efc. of a

system based on the request. At 830, data is selected from the possible data sources
based on the attributes needed by the requestor. Such attributes can refer to the length,
scaling, units, graphics, visualization, format, efc. of the data. For example, a particular

application making a request for data may have specific needs to facilitate processing of
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t he subject invention is not limted by the acts
illustrated and/ or by the order of acts, for exanple
acts can occur in various orders and/or concurrently,
and with other acts not presented and descri bed
herein. Furthernore, not all illustrated acts may be
required to inplenent the nethodol ogies in accordance
with the subject invention. In addition, those
skilled in the art will understand and appreciate that
tsheh dued. [Rinkel thghsatteibutkdassadidted wah ity thk nedkfor @ piiddiewndre d
interrelated states v te. di.

as a serjes |a a st agr.a
apoitalion L% s emaaiento PPTORSH 21 4@3&@ the data is mifi el
gbdesﬁt rat eglt 340, Aatd®d RAGEL OB 89 o ROPHAY /Firdse. Itifedeve
ata froman appropriate address.” At 8 10, data is

epefeiated thabthe adgragstof therrata canmefertophogonamenieationddregratogical
BRRl 3l ob A AERUFEE o PUS AT, 1RO B ol s e Jcation
whthe dotasdatrathe data hadpariiaibar atributts mguicsd tyrthadatp exguestore In this
basi s and,can e utilizin unper of

CE e 2R o FusBecied b derided Bnd P iaedtestor and the type of
Berd ine&e by i redicties., Dith ba Betec@bell gy hiviiBer JfdbihRhication
variqus nedia can be enployed to transmit such a

metheds andéergrotaeolsineluding CogtrolNep DgvigeNeh Bithemet, Wi Fb gtc.

' etc.p; @f}ﬂgl@r ' ' :

W F}ar ed, 1\)/\1& el ess aﬁ%‘éﬁe?, %F%%%% bgﬁlgﬁﬁgatf fsksgse.cted
bh&©d 41 attibBR0 At&18,autacik obthingd freintd prockss.aTbopmocess casbe related

erfornmed that can t, the . uest .. The search can ‘
P RS nS i R o D Reled P s SR S gt
Siéht iBdstrial dbtitfol S/ emPleyedRe monftbi £4d/or Bordfd RRnbificAring,
particul ar sectjon, data type, location, etc. of_ a.
Bypdvcionpaslity, Spishing. tudldingsérc. oreraigus, forerampls. Lbadditionydata
YR RS ool A RAR, PHRAY Bl Fitem t compvter and
thahike.eSenh data dah deltrmngmilted tosthe patheringudeivics at specifib itivess, or as

isualization,..faormt,, etc. of the data..For exanpl e

T by B o oo Br b bt G i ot eopfe Gl Soaled to
MRmMBRVRd SRR Ghhth _@inﬁ@faﬁl gedired béid ds_&@tlﬁ)r I@kﬁﬁ;ﬂs,&hélﬂlat@ tanbein
17. such data. Since the has attributes associ ated

Vitlisnamperes; plams, gulges; gic. andran B gofhered imnspidande with gpecific
iCatA : - d deli t he dat
PERORRIGR IS, diflDfaIBE SRR AT, 00 Yo e e an
B@p@Tlopr i atAt Regthe dsta id tratismitted fom thapoocess tataddressesmthroughout a
dress of .the data ,can refer,to the conmruni.cati.on
SR ofnbitiner The 68 Bk Sl Sl o RO rGLf Bhg or more
donBolikas, procERRdra BRNAREL, drerddi6:86rvea anldahd fige. |1 @aditien, each

of the data where the data has particular attributes

Jexicgicpobe lppaltos serpete to ¢ash weighgan detgrming the tipgpfomnpyication

, e . |
S RS % S DS 0 RSP B0k
degipaesi have spadific patocbls and/oesteretdrdsrelateyd tovtradsanittinf and/or

rgge%gn Idi(i:tg'tatllé) for the sake of brevity will not be discussed in detail.

[0068] At 930, attributes are added to the data based on the address of the data.
Attributes can be added to data as it channeled throughout a network, for example. In

addition, each device that receives the data can add one or more attributes to such data.

In this manner, attributes can be accumulated based on the number of devices
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met hods and/ or protocols including Control Net,

Devi ceNet, Ethernet W-Fi, etc. [0066] Fig. 9 shows an

exenpl ary net hodol ogy 900 wherein data is sel ected

based on attributes. At 910, data is obtained froma

process. The process can be related to various

operati ons and/ or nethods associated with industri al

control, for exanple. Such industrial control can be

enpl oyed to nonitor and/or control manufacturing,

Ril&dmtiﬁ'd:d)\mﬂn? dabdténd, Ffuiﬂ[tir,fmidﬂg:g_cﬁyi)ﬂodidg gpeceﬁcCattribgtes to data.
erati gns, for exanple n addition, data c¢an be

' 3:}%( & C GFPRYACHGT B Abars aypetaty visppligehion m@“&ﬁséﬁ’ flafp

Galdvedl system a conmputer and the like. Such data

can be transmtted to the gathering device at specific

009, or As94Qelribwes dssocidied withthe dlagreidaterndngd. 14 noted, some

r i ou i SHr e C
N
elractpt sappdrheardadtionalarapdidlities and still sthera pjesuPport alvrSextensive

pyl.ses, etc. d.can he gathered_ in accqrdance with. .
é‘ﬁﬂ@‘i“?ﬁ e ﬁ?%ﬁ'ﬂé’bﬁ“@r‘]@ﬂ%g 3 aﬂ% 3?18’&““‘“0“- In

tg%buﬁ@dufh, vamq@g rees
aBditibh Qomb WevicdsQAR pdrfdiin B2BrvetshAdida hiribiies toaASdBtd £&6 other

fromthe process to addresses throughout a data

devigesn Suelattribates gre be duiermieadantiiziog erievice md/eraragess faguch
?ﬁwg)gerrplr Hesdﬁﬂbﬁgs OBl af B b Fthe SRREL 811 dth? Eefta, tH{'( %Sﬁe?lg Employed to
onput er, e’lrke.” I'n

Servers, proxy servers an
addicy tierdatas aishalizdtion amfigavatitie elco Gdier dre atteibotes hive bearch -

ich c determ ne .the type of ¢o ni catl o .
B s E e b ey s meREy (ot SR oL S b Harmes dqvipe to
ft@eviland bilizd A1 alldi6r tBhd. ADSH0, 828 I scREKi 685ed APor ¥ ttributes of
speci fic protocols and/or standards related to

d8tni tting and/or receiving data and for the sake
evi t yr\W .| hS: .1 '

Biggel o' ¥ o w80 B, O SRUSERA 13 2 pithloBlogy 1P hve daa
frdoiremercefwithivea dettvark an@titnplementsich data lwdthacdkebquksting aigpliaation.

' hannel ed t hroughout, a network,, for exa e. |
R5 abta G5 e s €0 ey B REK, e Sk YB S Alidware
888ceO SoffRir€ platthinh, RUiBation StIGRAWAL Bad sdffivard) icf. TRNORtransmit
attri butes can be accunul ated based on the nunber of

é@wp@@n&'@r@ﬁ& owthods @rui/w mﬁpwlan@ytéqr@ﬂWMr {ihadditiqp, data can be
Rexks ﬁ'omctﬁlgsd?ﬁ&vdndage%%'bfaﬁig \?Ae . RHEi85n EsqF&?L Single Te, ezc. as
exanpl e, a proxy server may al'ways associ at e

désirech| Av B20pattridutesialustatedtvithithe data areaketermihed] S0GO3ttridutes can

940, attribuytes associated wi.th the data

ﬁ&tfeﬁorrflwam{g‘? -fﬁﬁf%_,gr v formahinece. frib i ghen a
plrfi@ir @RIk h# clValBusSdstdtated Rfrib8ed AB)dentdh e location of
other data can directly support transactional )
badalpivithin e natworkst Thys, adsepeintean havppoidentingl galue with a
ﬁﬁltaﬁﬂ%fvd?sparate attributes relative to the path the data employed to arrive at a

- particular location (e.g., address) within the network.

[0071] At 1030, requirements of the requesting application are determined. Such

requirements can relate to various attributes associated with the data. For example, an
HMI program can require a particular data point to be displayed as a water tank, for
_example. Thus, the data point can have attributes associated with it that would facilitate

the creation and/or display of such a graphic to the user. At 1040, the loading of the
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attributes such as HM visualization attributes with
varyi ng degrees of sophistication. In addition, sone
devi ces can performas servers adding attributes to

the data fromother devices. Such attributes can be
determned utilizing a device and/or process for such
pur pose. The attributes can be related to the source

of the data, the channels enployed to convey the

data, visualization configuration, etc. After the

aetwdrR i RferMaed. TRE badi@beHRInBSFbrk EALNIS &a PlaratityéfHfferent

in a menory (not shown) or simlar storage device_ to
rfagters syeh asiee aypilable memonya bandvadthy pregessing trsere. garilableto a

€ f ig i d for data
PBEF T Rrle KRR pb B s ER By ofdfinp Wftomand for
reeminouliationy rel0i00 td devices eonnectelitossuch a oetwarks diuch dempndhéan vary

a .ne rk and.i npl enment such.data wth requesting .

S e Rie R Bpisong - de o FrbEsHe AR e BNy For
Wixhfib18, b BYER YplikatiohhBaySite kiRire fdqikft dath a;fs@mr\ﬂlereas an

devi ce, software platform_conbination of hardware and
SptomatieR progessor (giga L&) maydsmand data gpdages onjarpgylggpasis. Thus, the

i . . i .
S9SN, o LS el A i ncvork
1e072bdi ¢ bASiLE30, dite s isnplenreaiiediwoith the regeesting appliegtien. The data

i me,. etc. desjred. At 20, .attributes assqciate
W iRl caf B BEom Phn A ssoafbliht R iod B falirtha e
eidiip® ik ddhforR A606 tidicabe dAS Rirbdqi@stedr BithisGSanney) tHeaddress from
formatting, etc. of the data, Further, a_ particul ay

Jaich Bedate 1sulibizedcan voar vish suchaepisementy aad/py pabprsJoading
deRgRAe fby REid REHULAR Wifh antfﬂﬁecq 8k fhe %%th 'ththl%n the data

network. Thus, a data point can have an I dentica _
eaiploged\iantbedn rgshensalte erytioaf dybiagyicioad balancing dfiibesetwork. Thus, if

B pictfor foek PR b SRR, BRAHER i oot ochltafd can be
* e@blged . In[tRiS Fahnd¥, ndR3#k loddig it andmnitigated sihdintelligent

request]laﬁr;% aggsl ication are determ ned. Such
rploymeptidatasapreessgagde utilizedar i ous attri butes

I at edyMin i8-11FR eRPIRY iﬁiﬂm re@r am
gg’?lgfequi re atrgfgieth?g%%ﬁgg lciéfgge pol nt tg%v e glhgqpllogyed as
anplementingankious agpectssofdhpinzentibhuncludes @ cdepatep bl 12tis demicted. The

have .att.ribu associ at ed. w it that woul

PRt i kiR RPERRes B it L bRt Ls, agd a system bus
- Ur I8P IThe sifterh BBs UBKB couples fteh cdniifonkixa tcn@ingy butift lifhited to, the

network 1s determ ned. The | oadi n%hof t he, network can

pystegr memory W16 e thepyocsssing ymithldfe The processingamsi 144 cnbe any
C : e . : _

B A p 3 ELERIOkousBAT M tplrorRE RCERE hidKbeh FRl b espor

arehitdotires dlsogandd employed agihe grachssimgametnid Hor  dat a

PR OB {1t Sy 8P oSBT RLE 62 BBy

including the memory bus or memory controller, a peripheral bus or external bus, and/or

alocal bus using any variety of available bus architectures including, but not limited to,
8-bit bus, Industrial Standard Architecture (ISA), Micro-Channel Architecture (MSA),
Extended ISA (EISA), Intelligent Drive Electronics (IDE), VESA Local Bus (VLB),
Peripheral Component Interconnect (PCI), Universal Serial Bus (USB), Advanced
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with the type of application (e.g., requestor)
requesting data fromthe network. For exanple, an ERP
application may not require frequent data updates
whereas an automation processor (e.g., PLC) may
demand data updates on a regul ar basis. Thus, the

type of requesting application can influence the

| oadi ng demands of a particular network. [00721 At
1050, data is inplenmented with the requesting

TRBPRIEABIOAGP) RersbRbPCothhitér MembAil LabitéaatichanAfaciation bus

based on both the needs of the requesting application

AREMHA), and Smal Logmuten Syviemsbiistase (G-t ime the data
't[ﬂ%isg quest gg, S)}SP;HI ﬂglﬁglgﬁﬂgg?r;/clﬁd&? vadaE El'x:e?ncfrf P90 WairoRvolatile

ata is utilize W th such requirenents
amaiary 1622 Whe kasioiaputiogtput eystema €5 1080 rcoptabming the basic routines to

ccor dapce wit.h. an aspect of,.the subject,i.nventiqn.th
SEbO R R et ecafrnsents Db G SHHBhES 111204 55 At Sartoup,
skl d @i bRAOlcAhenidi® 1 NEL, VIBY Iay dhilllastration, sdd not limitation,
application does not_ require data fregﬁent [y, an

Ageydaie peencHRE srmisclide Fradanty memondRObpProgrammabie ROM
*(ﬁkémﬂa&%ang %mméﬁum 08, dddiany %%gﬁ:il@R@)M

i'nt el 'l gent lfoyment of data sodrces can
(EEPRQE0, or[fRelyRemuyyt Volaile memoey 1 20Hngjude Tandam access memory

| af. ' f i mpl ' i ey
CREED, Sy St SR orchk oy B S0 8¢ fmitaton,
L e D et e B
unli ) )
BRAD TREroya i I AMLEDIAMY GoBhe 478 juf sRRAN fablsmran),
btanbicl SR ARUESHRAND, Syhaflink HR ADESLORHN AP 8RE Rhthbs

to the processing uni't “1114. The processing unit 1114
BaM GBRBAM). of vari ous avail abl e processors. Dual

' processor ot.her ltipro o] . )
P Pect o aapReta 0 fie s e AFRESFrampuabic, xlatghnon
uslatilebdhfutef 684dmedia. Fips eillustistes] Idr&xamplelaliskiiyorage 1124,

several types of b st ot L .incl udi t he.. ]
Piskstaas 138 inchiiep Pyt SRl BP0, dericss ik RargRets iskgrive,

. e ery .
géﬁﬁcgg{ %rme tap @Y Taz vk OZBlarRE T 3186 @nnagﬁ%lerﬁ&_y, Cﬁlgl, or

bus” architectures incl’uding, but not Tinited
temorBstiskt Irbadsljtionndisls storage 1 514erdandudy stdragesmedia scparately or in

I . M cp,0- | Argchitect . .
(oot S R RRLeop L RBE Dby b it
st ak a BoviipdcVHiBk RONPAEviph@ IR MY CIN £3brdbbit @fie© (TR Drive), CD
(PCl).,. Universal Serial Bus (USB), Advanced ... é)l
il drivsd CD-RAPrive)ms ashigital vessiiedisk Rﬂ%\ﬁgwe YB-ROM). To

. rT |
igBp et AR M AER Tl s
rewwable ol ddr-icnoivatdle mterbicais typicalimesegt such2s interdace 1126.
ﬂ)ﬁg’ﬁm ati II?is to be appreciated that Fig. 11 describes software that acts as an

intermediary between users and the basic computer resources described in suitable

operating environment 1100. Such software includes an operating system 1128,
Operating system 1128, which can be stored on disk storage 1124, acts to control and
allocate resources of the computer system 1112. System applications 1130 take
advantage of the management of resources by operating system 1128 through program

modules 1132 and program data 1134 stored either in system memory 1116 or on disk
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menory 1122. The basic i nput/output system (Bl OS),
containing the basic routines to transfer information
bet ween el enents within the conmputer 1112, such as
during start-up, is stored in nonvolatile nmenory
1122. By way of illustration, and not limtation,
nonvol atile nmenory 1122 can include read only nenory
(ROVM), programmble ROM (PROM), electrically
programuabl e ROM (EPROM), electrically erasable ROM

I(GEJE%F 4. ﬂﬁs b'ba% I‘QBQQEﬂhat ¥@ls ﬁ%}%"?}s@ﬁ glemented with

es ran oma €SS Nnenory act
emtiwsrmleraﬁagkwtmrsrmwmbiﬁyhm;pf operatﬁngﬁs!stcmsl on and not

T8 onou WSy P s e R oy T mBUER 1 1 oo

Sﬂpiﬁ héﬁms)a zmﬁtmw 113800k de, Battate fictilieni GORANM pobBRg
enhanced SDRAM ( ESDRAM , ch

@SKIBMWP as  pUsH. Fraekbalasins toudhprd, %\é%&m n{l@g%ne joystick,

gglﬁli@?ﬁxf sattfitedigl], SGnhé Vdcﬁﬁe &P ?gél%ﬂ@ﬁ, &@immg%lmera,

non- volatilé nput er storage nedi a
Melbupsmmat @l thé like. e"SJ@nmrel @hedumlt d@mwagemmm the gpegesing unit

2 I,y but
it PL RS o ER ST 1 iRt BBty Bl Tl g anae
Ghiclnde, fod &Za(xjﬁjjld: ,\4&erialipprtod pzit;euel b&l't, d%gi{ow end zfj trdgdrsal serial bus
_ nopr car or nmenor Sti1 C n adal on, LS
Zﬁ%ﬁhé%utmt vies | Mdmissomas @%W%Oé@ﬂéﬁaw%dwe@)
| '1 136, CAHER! REA RN TUSEPpdHEEanYeQls8PR ﬂi@@i&@mpﬁﬁb%mﬁ@ter 1112, and

but not 1'imted to, an optical disk drive such as a

@mmwommwmm@ra@@ RGN outiE devies | il |QuipiH jagapter

t abl
AT Bty el U et Sl (YR i
fsmktrs Jtantl @?ﬁﬁﬂ;g aﬁbﬂigxmslafoutﬂue dekisds k}?n@;wﬂgm mqvik@mcigﬂ.ﬁsﬁpters.
to the system_bus ,, @ reppvani.e or. no r.enovap| e
The exipaciapies B H’&H‘}? oy SN ROn FCLR S gides and
GAAA Chrdk thak g rolRle BSnARP HESINALE B bRleck Hit- oufpht SRS 1130ind the

software that acts as an internediary between users
systen hes Hd8i & sboulgd bp eoted dubatherdevipes and/orsstems efidevigss provide

ratin VII‘O cl udes an
B8 s A SRR Dles Sk rliid BRBIANAMEC! UUES 2
fe79pe st oc@dpwer dilg lcars bsuratg tn d ddtvorked bmtmmm logical
and allocate resources of the co ter te%&}}gﬁ Th
ngé’ﬁ%tiﬁné E}b‘l’qecoéﬂli‘%ﬁ ECmOf S eOTRRHLES, S&% F’é‘@? DY ©
' F%rﬂﬁtggtﬁﬁﬂﬂt 8 network PC, a
' rou pr ogsp égn‘ﬁﬁ%%o}l& %?eg%lf%% %g%gi"g %osg?ogl;m%gg‘%tggllm
sforks@tiom atrhigropravessps basad amhange, apeE dilcg ar etheicopgmon network

P?-f%eaﬁﬁ %be#]@gﬂ'ldbtgpﬁcﬁ.ﬁ ﬁ?s ; 'ﬁ]ﬂto? thel et SosSritaGSthtive to

computer 1112, For purposes of brevity, only a memory storage device 1146 is
illustrated with remote computer(s) 1144. Remote computer(s) 1144 is logically
connected to computer 1112 through a network interface 1148 and then physically
connected vie communication connection 1150. Network interface 1148 encompasses
communication networks such as local-area networks (LAN) and wide-area networks
(WAN). LAN technologies include Fiber Distributed Data Interface (FDDI), Copper
Distributed Data Interface (CDDI), Ethernet/IEEE 802.3, Token Ring/IEEE 802.5 and the
like. WAN technologies include, but are not limited to, point-to-point links, circuit
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vari ous operating systens or conbinations of operating
systens. [00781 A user enters conmands or infornmation
into the conputer 1112 through input device(s) 1136.
| nput devices 1136 include, but are not limted to, a
poi nting device such as a nouse, trackball, stylus,
touch pad, keyboard, m crophone, joystick, gane pad,
satellite dish, scanner, TV tuner card, digita
canera digital video canera, web canera, and the

ing R&SBriaMte ‘Pﬁt@%ﬁteﬂ Bewices! EY%@FNC%H&Q@SDNPaﬂdh@nanonS

proceSS| ng unit 4 throu e system bus 1118 via

thﬂr@qnf, a@@ewﬂcb@)g netypeks, pnd Idigitalcubseriber bines (3¥L).

% or EonEHAEG e ARG LPer o TR B Rihiare
abmpﬂcgaed &) cobhdd theseteakintaface Hé4Swrthe bl;ﬁpﬁ 16f Whide tegnmunication

CBRRGUST YR Slostitr MusqaiE el e TR 32 G dsp be

Q&dﬁeﬁiﬂ tol ﬁgﬂufm 1) THeG@dwRRaPst8 ard deb2sshy forcodidbdioh to the
devi ce_ 114 Qut put adapter 1142 is provided to

mefwesk ingaréace hiAS inplades, tor excaenlury GUMONtS by frtergalppd gxtemal
ltéchﬁolHQgﬁe%/dIEféésé nic:ﬁlfgg@lﬁ% tgat@gulﬂrr teIRp BRI oraiElieRis N@ble modems

out put uire speC|aI adapters.
A DS Lipodemadiapeadaptets) and Etdabmdtecarcby way of

trati imtatio .
WOAE" | ot Pl B0 uRRles ATt RGeS om0 VSR RLRp o which the
@lhli]&ﬂinv@ﬂidxﬁ@n b 4hpioyed.t Tiee systeai 200 brtduded dfe od hore lelient()
be noted that other devices and/ or systerrB of devices

b2 Yy The cliggi(s) 12 Hhean behgrdwargid/ar sphiwprei(e-ge threaderprogesses,
E%gygglg%wm&)efrﬁé éysﬂeﬁf‘f‘zoo[a%&%ﬁal H&é%fonhbr FdrRPer(s) 1230.

I'n a’ networked environnent using |ogica
Edkeminet the serven(s)dAa0 om bedrapdwaserandéorsoftpatede.s., threasls, pracesses,
renpte c er(s) 1144. The renote conputer(s) 1144
Sgﬂmﬁ@gg%ggﬁgonal conputer, a server, a router, a

[osepr k P(I)n@posfﬂlbld@irﬁﬁﬂr@dhtloﬂbmem@ el $310 anldassecler 1230 can
appl 1 ance, devi ce or other comon network node

- hain thaformofe cﬁéﬁf{?cw rasanftgd betwPeRfse graRAFe GPmBHLPT REpCesses.
- hes ngses 1 GhRRY 2 CEl B Prarh G150 dhbd b HeOT

pur revity, only a nmenory storage device 1146
elsployd:d todbeilitatecbominnimicationst tetwemmibe dicht(y) 1218.4nd therserver(s) 1230.

LB A T PR T R o
BiréBdolsiore BPGHREHE theyli t3 ﬂcecummos)qauo OSmﬁIaﬂlygshé séRer(s) 1200
O Network i nterface 1148 enco

Wﬁa@aw%ﬁn%@tww Rever lifp siare(sh 0. which cAR b gmployed to store

gworks (WAN). LAN technol ogi es
%ﬁ@aﬁ@ﬁ‘ﬁx %;ﬂet e‘a%f‘r%f te'd Data Interface (FDDI),

[09Bpler D What Hawbech ddatribetl abevefindadgs@@Dhples of the subject

Et hernet/.] EEE 802. 3, To. | EEE 802. 5

RN EANOP 501 RES P BB oG BYor s kB R P gton of
EmpddeAts br inetheBbIBEicS foi kErpoSdsiof dederibing the subject invention, but one of

ordinary skill in the art can recognize that many further combinations and permutations

of the subject invention are possible. Accordingly, the subject invention is intended to
embrace all such alterations, modifications and variations that fall within the spirit and
scope of the appended claims. In this regard, it will also be recognized that the invention

includes a system as well as a computer-readable medium having computer-executable
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22 switching networks like Integrated Services Digital
Net wor ks (1 SDN) and variations thereon, packet
switching networks, and Di gital Subscriber Lines
(DSL). [0080] Conmmunication connection(s) 1150 refers
to the hardware/ software enployed to connect the
network interface 1148 to the bus 1118. Wile
conmuni cati on connection 1150 i s shown for
illustrative clarity inside conputer 1112, it can al so
BRstruBidif rf&%erfoﬁn&@ R of tht FaridilindtRe R Hﬁllﬁ%h&@ 'R addition,
necessary for connection to the network interface
Mihile s paricytie featiro of thy inyphtionymapiaye bean displased with spspegt to only
d [
5 P4 Bl oot SRR AR EU: S iR KR o ORI,
rmdxbtmd uhtﬁ[ahie atimpteatiser feutateiitae otber iomplabsentatioNB4ds) m#si by desired

12 illustrates an exenpl ar. co tin nvi ronment.. 1200

0 BB S TON SBER OF R BN Lo N FITATBORAD thhgctent that
HesieAB IR CindRiBmg O MRas®! "hEWhHE", ﬁhd emaﬁe)ﬂleredfwusea €either
cllent(s) 1210 can be ‘har dwar e and/ or softmare (e.q.

thyy degailed dBﬁCBEQ%@SIhG clelmptbﬁedgmzfeﬁw uiepyled tprhs inglusigsin 2 manner
g@ﬂwﬁﬁﬂ%k! n@&h W g?g tQr nore server(s) 1230.

ew se e se %F § can be hardware and/ or
software (e.g., threads processes, conputing
devi ces). [0082] One possible comuni cati on between a
client 1210 and a server 1230 can be in the formof a
dat a packet transmtted between two or nore conputer
processes. The system 1200 further includes a
comuni cation framework 1250 that can be enployed to
facilitate communications between the client(s) 1210
and the server(s) 1230. The client(s) 1210 can
interface with one or nore client data store(s) 1260,
whi ch can be enployed to store information local to
the client(s) 1210. Simlarly, the server(s) 1200 .
can interface with one or nore server data store(s)
1240, which can be enployed to store information
| ocal to the servers 1230. [0083] What has been
descri bed above i ncludes exanpl es of the subject
invention. It is, of course, not possible to describe
every concei vabl e conbi nati on of conponents or
met hodol ogi es for purposes of describing the subject
i nvention, but one of ordinary skill in the art can
recogni ze that many further conbinati ons and
pernmutati ons of the subject invention are possible.
Accordi ngly, the subject invention is intended to
enbrace all such alterations, nodifications and
variations that fall within the spirit and
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scope of the appended clains. In this regard, it wll
al so be recogni zed that the invention includes a
system as well as a conputer-readabl e nedi um havi ng
conput er - execut abl e 23 instructions for performng the
steps of the various nethods of the invention. In
addition, while a particular feature of the invention
may have been di scl osed mﬁhiébﬁgpect to only one of
several aspects or inplene ns of the invention,
such a feature can be conbined with one or nore other
features, of the other inplenentations as nay be
d¥4dmat g glaimgdds:advant ageous for any given or particul ar
application. Furthernore, to the extent that the
terms "includes", "including", "has", "having", and
vhr i afndndutisinkavtorzation systern that fagilitatss data prechangeatompdsing:
descr i pt ' y to
b1 el ey B et ety 15 b BAFE B0l AGEhC
"agnprising" and its variants. 24 CLAIMS Wiat is
cl ai med, | s ] i al '
Faci 1 1eskd chupSital AR IR s AR ToR B b cdBhscd
deaspiniparn bn bhadr adrk esysiremeay ¢fithd equestnpgsittydthe end oramre
within a netmnng' nd amggconqggonponent t hat provides
FoqielsPR s Pipvided Hope With {5 104SShy ce based at | east in
part on one or nore requirenents of the requesting

arty, the one or e requirenments_.are provide

D ooyl DcPE oty [l rea Bierhps SEABE B gt of BleqIGHeR befi the
FeRdlett, AR BENE feqidsarRepdite Bamithleqidde request, before
the Trequest, after %he request "and separate fromthe
request. 3. The systemof clains 1 or 2, the first

onp | RIR0f I j . The
gysten1o “%ﬁjﬁgne of the 5@%%@%?%5”@?2?%@#&?%3*$P Et
corpllerent is an enterprise resource planning
application. 5. The system of any one of the preceding
clainms, the address is one of a logical, a virtua
dnd allimsystemal§ ahyoastaf Gr.préceding elasyss the firsd Eorapoynentrigaro
t he preceding. clains, the data has attributes that
E@?Pgﬁﬂﬁ%ﬁﬂﬁghpﬁﬁgPP@VEFQH vi sual i zation, transaction

services, scale, units and

5. The system of any one of the preceding claims, the address is one of a logical, a
virtual and a physical location.

6. The system of any one of the preceding claims, the data has attributes that
pertain to at least one of visualization, transaction services, scale, units and

formatting.

7. The system of any one of the preceding claims, the second component further

provides a listing of data in a nested directory structure.
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formatting. 7. The system of any one of the preceding
clains, the second conponent further provides a
listing of data in a nested directory structure. 25 8.
The system of any one of the preceding clains, the
address is associated with at |east one of a data
our r I
B s FreFuRiE or R R AHRD, fo xSt bt Wit
bast wae of QlataEhares psihewwakr, apyogrmenadile toge qomadbdlangmelhgent
reguestin arty is one of a database, an
_eﬁ%eﬂ%}légﬁ?%%faﬁé ‘?W%nlng application, a
nanufacturlng execution systen1 appl i cati on,
ndust.ri al troIIer human .machi ne i.nt.erfa
B oo eLlesy =gty ons R e recciinE oIS oy aliHiSh ﬂgﬁryésweofa
d&ftaliah\ﬁ apéeapilicigoticaplBnin Ji}@)lladtﬁﬂ,rﬂinﬁﬂm@ﬁﬂﬁgibxecutmn system
1. .The syst em aof

lizes artificial ence.
leafion: apinquzial fopt ﬁame?ag mshing iertege BREPCESATMEnt
wy¥sS a |ogical nodel representation to display the
data. 12. The systemof claim 11, the |ogical node
representation is a Unified Plant Model. 13. The
/St eMRe} staﬁﬁfa@%nefofﬂle re@écﬁ&%e&é]ﬁﬂ thé @éoaﬁ%cohgy% n&Rcond
conponent searches a plurality of prospective data
vitlgeentificial indelligrmes e t he address provided to the
requestor. 14. The system of claim 13, the search is
ﬁsrforned in the background and the requester is
awarhs system of 4y oge af thk piesedingdains,dli set@d chmporans eraptoys a
. e of the preceding clains, further conprising
BQF%QM) Pconponent that enploys an algorithmto
fepresdntation ® displaylthexdatzan appropriate source with an
appropriate subscriber utilizing the directory
interface. 16. A conputer inplenented method to
12 oViThe sadkeh 6584iR01 If B 164k RPHH MRescMBE@SS a URifléd Paant N
aut?natlon devi ces, conprising: requesting data from
Madslngust ri al control net wor k; searching data sources

t hr oughout the network for the data; 26

13.  The system of any one of the preceding claims, the second component searches a

plurality of prospective data addresses to choose the address provided to the requestor.

14, The system of claim 13, the search is performed in the background and the

requestor is unaware that the search is conducted.

15.  The system of any one of the preceding claims, further comprising  third
component that employs an algorithm to facilitate coupling an appropriate source with an

appropriate subscriber utilizing the directory interface.

16. A computer implemented method to provide addressing for appropriate
access fo data in automation devices, comprising:
requesting data from an industrial control network; searching data
sources throughout the network for the data;
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sel ecting data based on attributes associated with the
data; and receiving data fromthe address. 17. The
nmet hod of claim 16, further conprising selecting data
based on network | oadi ng demands at the tinme the data
Is accessed. 18. The nethod of clains 16 or 17, the
attributes of the data are related to at |east one of

a server,. a,proxy server, a conputer. and a processor.
1o, ASlostip s BRSHLPLAERV G SRR TGP e i ol ey e
conpr dgh fem theogldiesddg data froma source within a
network to be utilize with a requesting application;

determining attri butes associated with the data and

TEqUi TIRIRARG &iclalh 86, f@Hee SdrhtBing B3BBG Ahta Bfked 8Rd
I mpl enent i n%mdat a wth the requesting application. 20.

Teiworkdeading demapflgat thetine thedatyisaceessefly | si ng det er ni ni ng

| oadi ng requirenments of the network. 27

18. The method of claims 16 or 17, the attributes of the data are related to at least one

of a server, a proxy server, a computer and a processor.

19. A computer implemented method to utilize data comprising:

locating data from a source within a network to be utilize with a requesting
application;

determining attributes associated with the data and requirements of the requesting
application; and

implementing data with the requesting application.

20.  The method of claim 19, further comprising determining loading requirements
of the network.
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