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ORGANI ZATI ONAL STRUCTURE- BASED PRESENTATI ON LAYER
TECHNI CAL FI ELD [ 0001] The subject invention rel ates
to industrial control systems and, nore particularly,
to human-machi ne interfaces (HMs). BACKGROUND [0002]
Due to advances in conputing technol ogy, businesses
today are able to operate nore efficiently when
conpared to substantially simlar businesses only a
few years ago. For exanple, internal networking

enabl es enpl oyees of a conpany to comunicate
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- completed an operation given a defined amount of time. Further, data from sensors can
be delivered to a processing unit related to system alarms. Thus, a factory automation
system can review collected data and automatically and/or semi-automatically schedule
maintenance of a device, replacement of a device, and other various procedures that
relate to automating a process.

[0004] To quickly and easily effectuate control of a system or process within

industrial automation environments, equipment manufacturers typically create specialized




i mpl ement and control devices and receive feedback by
nmoni toring device status and health during operation.
Wthout these interfaces, high-level industria
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[ 00081 Described herein are systens and net hodol ogi es
for generating robust and custom zed human- nachi ne
interfaces. An individual associated with an

i ndustrial automation environnment can provide a
request for generation of a human-machine interface
(HM), and an identity of such provider can be
deternmi ned. For exanple, the identity can be
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[0010] In another example, if the organizational model is utilized, systems and

methods for converting data from a flat data structure to data that conforms to the
organizational model are disclosed. For example, templates associated with legacy

devices and/or third-party devices can be employed to map data from a first format to




t he annexed drawi ngs. These aspects are indicative,

however, of but a few of the various ways in which

the principles of the clained subject matter can be

enpl oyed, and such matter is intended to include all

such aspects and their equival ents. O her advantages

and novel features will becone apparent fromthe

foll owi ng detail ed description when considered in

CAntd HaCdoh RAmvid e bfa»eelﬁérﬁ%agﬁodeﬁiablﬁal ERYRi S dlcalGh nature).

THE DRAW NGS [0012] FIG 1 is a high-level block
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citinnecité ﬁapecw\aﬁe ldestribe®hatialin CankytiontwittCthe f6ltbwiAg description and
del . %O(g_w%‘g 4 illustrates exenplary i erarchies
ttRamear awings. Thesa 2inqCtE 8rhiRdiFstdis hagyevpr 9f but a few of the various
hiz8)s 3k GAich Md pmﬁiﬁlémfwee&alﬁl@& fubjRd ﬁianel{éaﬁ 16 ]emﬁlo%d 3nd such

il l'ustrates an exenpl ary conbi nati on of hierarchies.
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] [ r

HEFEEaNSE i 003l sond e R PRSI

Shonsiddred mcbodjahendmdﬁl thedmvhﬁgsbased. [0019] FIG 8

illustrates a conveyor systemthat includes equi pnent

nmodul es and control nodules. [0020] FIG 9

illustrates a WBRIERDENRIPMAN @F THIE DRISWIRARI pnent
phases, (%Gldmsnt nodul es, and control nodul es.

[[@@121] Fl is & hightlpvsd klogk digeram offa systeipshatrfacilitates creation of
t of an HM through utilization of

Cﬁc&%ﬂo@é@%?ﬁ%ﬁbﬁﬁ Hﬁﬁ | egacy devices. 4 [0022] FIG 11

i[80K3] bI ockFidi. 2ds ahlook dmgmytscbfemymhmtthéta“mdiliﬂateat:mtion of an HMI

bui | an t hr h a egated data. [0023] FIG
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with a hierarchically structured data model.

[0016] FIG. 5 illustrates an exemplary combination of hierarchies.
[0017] FIG. 6 illustrates an exemplary combination of hierarchies.
[0018] FIG. 7 is a visual representation of an exemplary structure upon which a

hierarchically structured data model can be based.

[0019] FIG. 8 illustrates a conveyor system that includes equipment modules and
control modules.
10020] FIG. 9 illustrates a mixing system that includes equipment phases,

equipment modules, and control modules,
[0021] FIG. 10 is a block diagram of a system that facilitates creation of an HMI

through utilization of data associated with legacy devices.




[0025] FIG 14 is a representative flow di agram of a
nmet hodol ogy for generating queries that are enpl oyed
in connection with generating an HM. [0026] FIG 15
is a representative flow diagram of a net hodol ogy for
performng a dialog in connection wth obtaining
sufficient information to generate an HM [0027] FI G
16 is a systemthat facilitates creating an HM
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a I}cat Lon, the terns "conponent” and "systent and
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illustration, both an application running on a
conputer and the conputer can 5 be a conponent. One
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In other instances, well-known structures and devices are shown in block diagram form in
order to facilitate describing the invention,
[0031] As used in this application, the terms “component” and “system” and the
like are intended to refer to a computer-related entity, either hardware, a combination of

- hardware and software, software, or software in execution. For example, a component
may be, but is not limited to being, a process running on a processor, a processor, an
object, an instance, an executable, a thread of execution, a program, and/or a computer,

By way of illustration, both an application ranning on a computer and the computer can




control a conputer to inplenent the disclosed subject
matter. The term"article of manufacture" as used

herein is intended to enconpass a conputer program
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reception conponent 102 can determine an identity
associated with an initiator of the request and
thereafter access a database that includes paraneters
associated with the user identity. For exanple, the
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tially filter data n at
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6 can create a subset of data for a specified
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continHoust filtered subsets of data can be created
SPAPLIPNE generati on 7 conponent 104, and a fi nal

FPGD?Is] on of TeeaBledatiRrdbalt aR8 cRIRhRYLerAiioR REARIEAMI IG5, the
106. Moreover, the view generaftion conponent 104

Ofsmv gemerstion peruponsat 104 con peassd & dats gos tbainmé es gagous@ssociations
BT S8 B8 R DB 5p
bBfameters, and the view generation component 104 can sequentlally filter data based
upon at least in part upon such parameters and selected industrial entity. In more detail,
 the view generation component 106 can create a subset of data for a specified device.
~This subset can then be filtered based upon user identity (e.g., for security purposes), and
thereafter filtered based upon user role, and then filtered based upon user preferences, efc.

Thus continuously filtered subsets of data can be created by the view generation




[0036] Referring nowto Fig. 2, a system 200 that
facilitates generation of a robust HM for
utilization in an industrial automation environnent is
illustrated. The system 200 includes a reception
conponent 202 that receives a request for generating
an HM, wherein the request identifies a system
devi ce, process, or sub-process for which the HM is
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i npl enentation of one_or nore control processes.
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rleaful ah%e? 1RO sv QRS that hbdes SOR{sPHABdatMadk, wherein the
hlerarchlcal y structured data nodel, such as one’that

i databaseddclades|detaghat cambq)anplomybn cb@kc@@'ﬁwﬁh Smegggm of an HML
C._or sui reof
0% srbla 0y skt 2R k. BOTRE BRishalon RESfEi, plalBey, location
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D
w th otﬁer controlle% as we Eig%er- level
Sy@maws such as an Enterprlse Resource Plannlng (ERP)

dhﬁtcbhﬂal:lm. 150 meﬁamny Wuc&ﬁt@d&tm hodell mch Ia§ biOthatdif Hased at least
accounting for a co The schenmm referenced above

dBA Rath pRen S95, ISA S88, O AC, or any suitable combination thereof. In more
detail, devices such as controllers can include at least a portion of a schema that enables
the controllers to recognize and output data that is structured in accordance with the
hierarchically structured data model. The controllers can interact with other controllers

as well as higher-level systems, such as an Enterprise Resource Pla;ming (ERP) system.




enpl oyed by an ERP system associated with the
controllers, thereby enabling seanl ess comunication
between the controllers and the ERP system
Conventional systens, in contrast, often require
ad- hoc programming to map between | ow Il evel 1ogic
utilized in controllers with nore advanced
obj ect-oriented progranmm ng | anguages often enpl oyed
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the device.

[0040] Now turning to Fig. 3, hierarchical representations that can be employed in
connection with a schema utilized by programmable logic controllers to facilitate use of a
hierarchically structured data model are illustrated. The hierarchies illustrated in this

figure relate to equipment hierarchies, which can be integrated with procedure hierarchies




use in connection with industrial controllers). A
first hierarchy 300 illustrates a representation of
equi pnent within a plant given di sparate processes.
For instance, a hierarchy in accordance with a batch
process can include a representation of an
enterprise, site, area, process cell, unit, equipnent
nodul e, and control nodule. In contrast, a
hio@AdreBh ¢elust RPFSSRRAFS Bla‘ﬁf (AL R G%Ppo\ﬂﬁtémmﬁ a schema for
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assocCiated wth neta a I ndi catlng whi ype o
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is utilized. by a controller, For instance, it

be
dssirehpp ) Mesiabecan baepiioned tooaable disglay of guch data th accordance

with known, conventional usage of such data. Thus, implementation of a schema in

accordance with the hierarchy 302 will be seamless to operators. Furthermore, in another
example, only a portion of such representation can be utilized in a schema that is utilized

by a controller. For instance, it may be desirable to house equipment modules and
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control nodules within a controller. In another

exanple, it may be desirable to include data objects
representative of work centers and work units within a
controller (but not equipnment nodul es or contro

nodul es). The clained subject matter is intended to
enconpass all such deviations of utilizing the

hi erarchy 302 (or simlar hierarchy) within a
comtrobinbdules V[vﬁhiﬂz]cohimlllet efreanbihegetatnple, @ mdh; besdesifdbdd @ include
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thibsedes¢rihed evgthinthe beit Qomlenpfgheleqpbmtmmmtd Asstatedabove, the
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89% QMACb er ethblSd’taiﬁhrd. Any suitable representation that can be utilized to model
-an entirety of a plant, however, is contemplated. Further, the representations shown in
these figures can be directly implemented into a controller. For instance, data objects in

accordance with any portion of the hierarchies described in Figs. 4-6 can be existent
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11 within an industrial device (e.g., a controller),
together with state machi nes that enable creation of
such objects. [0044] Referring nowto Fig. 7, an
exenpl ary hierarchical structure 700 which can be
utilized in connection with the hierarchically
structured data nodel described hereinis
illustrated. For exanple, the data nodel can
f@ighih bh HdastigiSleOlde §4. 5.UE EoHiRNer)! BEERRYWvViIN sidt@RlatiiBes that enable
deficiencies_associated wth data nodels that enpl oy
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dontiexyre, a‘tmihemﬂ:hy GO0 tan bd dus®inizdddd.an bh@er efvielerarchy. For

lication in des onveyor 802 that
5$§%°&ég°rﬁ ﬁé’i‘i‘ﬁlcaf gl 5%{?95618 8%5%3%@6% m%%? KGRt es
q0e¥5] Of APRERRELRNS 16 FZLY) a sydRLLEDO0 tHattiliistrafRt @Xénﬁiﬂ&y equipment
gaps to an out-feed conveyor 806. As stated

pm@\uie@ @8d gxempbny controkprpdnies within eongesfor aprlication iguHustrated. The
C on

G v RpE fion YIRS wy RDfock Dbt B i B GR REASH B
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module 808 can relate to the in-feed conveyor 802, the equipment module 810 can relate
to the gap conveyor 804, and the equipment module 812 can relate to the out-feed
conveyor 806. Moreover, an equipment module 814 can be defined that includes the

equipment modules 808-812. A user interface can illustrate the equipment modules and
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equi pnrent nodul es 808-812. A user interface can
illustrate the equi pnment nodul es and 12 contro

nodul es in a hierarchical manner and provi de a manner
in which to nodify the equi pnent nodul es 808-814
and/or the control nodul es therein. For exanple, a
controller can include data objects, interfaces, state
machi nes, and the |like that can be nodified by a user
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CRNipRRnt (a8 dWih! R&didr)spMitidHy it el M%E({dlﬁhent hases, for

aut onati on device, rather than belng’ programmed at an
R

NEempley equinmsat phaseeeantbedefiagsns dnuteal nluenefv prdéor urgaliyl
THORGPO. m&%s{;r%eﬁ'agﬁﬁgata %b_]%?tgtscg gugrgﬁ g{zor tq}l{gg’%g n[!,cﬁeg@és%ﬁn be

generatlon (0] I's 17
tfieced ylf:tce]m Wi ax adustridanenatiohtitvitd) rabgrthant belingairagrammed at

dat n to a i erarchical data structure,
o8 B A e bonred ottt o Fivs 9o The
qu@mm 100Purnfipl deke® Fig Nec£ HlsteRN (VDTRA TRlitatkd Pehctdiidh of an

receives a request to generate an HM, wherein the

lsgtusmtedy ésmﬁfam theispdern d A0 gangrejesaneMI derpugteutilizing
afiGha e nf%ﬂ‘ﬁié &)r [cgf(?a?asst{u E.lré/\’{g{lcﬁhas & d'éM{lB%(gmth respect to

esira Create e reception” conponent
fHigst Blé)r Tihetsgatem lﬂﬁ@mchldembqﬂmn campdneat 1 ¢2dhat receives a request

dentit ser tiqgn,.tine of the )
18 et R whSaBunt Behesm ks auitc iy of a dybfem, device,
Dr&desy, BRPASubPistelRr Which the HNB id Wsirflfl RGied 2THe tdigption

user paraneters can thereafter be provided to a query
gempprent bP02cordarntes receiye pser patamgicss suchaasgsenidentity @sertr@le, user

rl&éa&b Ve {ﬁaﬁést Eﬁsﬁha‘i’redewcé kéééﬁf(l’iﬁeé le&g)'? %%g,”aéz\g‘ﬁﬁé‘hke.

gener t|ng an rnstanc
iThe [HMEreqadsaand thatiser pmrfamem;s dan tleerérifer be pﬂmwnlaﬂ koya query

%é%gt%og{q%gwggém IHBAP t%at acggsts %%g}véar H)%%% Ire‘:tnev% data that can be utilized

in connection with generating an HMI. For instance, the server 1006 can include data
that conforms to a hierarchically structured data model, metadata describing associations

between data objects and the like.
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bet ween data objects and the |ike. 13 [0048] To
utilize a hierarchically structured data nodel

however, devices within an industrial automation

envi ronnent nust be able to support such data nodel

In nore detail, controllers, smart devices, and the
i ke nust be able to receive, execute, and out put

data that conforns to a hierarchically structured data

noss]. Ongbaitiffe AMeRRMRANY sPRured QR WRKiel, BBWevRR eVt & within
to replace each | egacy device within a pl ant, as doi ng

SR Tl autqmiati@l qnyirpyent guyst be ghle torrapporhensly dpte guadgl. In more

|
gcfeg%ﬂg 6t Bes\BharC RGO ratﬁﬁﬁ{% 1g(\é§1§ﬁsfbéq¢9{o re&%mééute and output
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%Hxﬁxﬁﬁéa&@&bu%fthécklﬁ&hfoﬁrlmlﬂﬁ'fa@PfB?&%l %éﬂﬂ &Hﬂ@glétga@%mmuer 1008
enterprise, Wwherelin the proxy -conponenht 1008
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SSTRE, Sr b L BloWhol. SAJcRR S G SiobeRalaps L
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ri et ween |1 S t net wor ks or exanpl e
M&&w %&mﬁa’ecomse% g‘i‘é‘ﬁ?ﬁ@@ﬁ% dagaphiom thelagasy device 1006

q8H7ta W EorfFornhd t9 Ehélﬁér‘é)&hi&aﬁ%&f&ﬁﬁ’éd Al das Ph8ld Busl, the

-ModBus, ASI bus, Fi el dBus oundati on Fi el dBus, Hart

Proxsieempiokent 108 ¢aa mctludmg/brbml@@mmberé 1050 ﬂuh@emmm bridge
6 to.receiv t acka e con

S DRkl R SRS RE It Rl LU0 br oo o

cenjroent dad &Qer(aéﬁistrreﬁﬂgla pﬂﬁodohaﬁc}da%tmoﬁ]BﬁHTMdﬂBuk SgRIbYs,

e e 1008 S ckaged accordance h the rs
o PO e e IO R AT BE e ks WhlpE it be EpRRble o tho server
81@06 t@{ecé&e SANHRKER AR c$1ﬁ§m§a%€9%h RefispRiate l{éﬁ%rﬁf)%tocoi such as

he bri dgi ng conponent can be associated Wt
rﬁeIBp iThy bt;éam@fmmonmmw 13 hat reg@gmzeéhairdnatfrqnh thedegaay émce 1008

tl{]]?zg k{l% accfafhgﬁgecxg tﬁ&fg Eigsrt\/ffle%rft Eleot&l f%rﬁ{ tﬁgljeg@er ré/—package such

clatapo nien fit cl)ﬁfbﬁnﬁ) mhameﬁcsnét%ﬂd mbesolaghe Gnaglﬁgl campdhent 1012
t he hlerarc$ y structured data nodel and _ut

St e PRGNS @&lmwgwﬁ@pala% 104t thpfgan mfma'aﬁﬁflwrfiﬁa oghatitis
$¥sfofiBhe: WRE fle hierABhiCfIR A W RFdidatd rﬁ@de‘l egé&q}fstance the mapping

controller 1008 can output data in a flat
sompenant £014030 acdees templapis ﬁgsog@tqdow&nﬂle hmatclu@ahlmapcwred data
t eharchi.c in _nat ure.
PR 85 MmO ol g e g ot

3t vthet woeld, thelegadyriohislier Te0S 1, outid gath G &8st dafa sthaetubg fand the

control lers or devices are acy devices and/ or
ﬁ}a@g{ngé:anqunent 1014 can map such datg SO %at itis h?erarcﬁllcal in nature.

Therefore, the server 1006 can include data that is structured in a uniform manner,

regardless of whether controllers or devices are legacy devices and/or provided by

disparate vendors.
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di sparate vendors. 14 [0049] The query generation
conponent 1004 can then receive data based at | east
in part upon one or nore queries provided to the
server 1006. This data can include organizationa
units, such as equi pnent nodul es, control nodul es, or
any other suitable wunits, associations |ocated from
user roles, and any other suitable data. Data
ree49)t ant Tﬁé QU BShePiidh Béoﬁg&ehh £004R8n HeR Yo HRA dafd Hased at least
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descr
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RaPRoRRE s P RartEceins p So ST LML 01 mprt i ER apfifiated i such
geqirRktatThe Bpect fivitida o€ thed ekl andthepas@hates hdveees @Bscribed above.

i nclude tenpl ates, graphical depictions of devices,

e regigst apd fherpaagiaterp P!@ ﬂafax Iaowa?fbtom@rgea}&l@m%mnponent 1104

iG t
(P et 80uBIE EHARAT ST plof s bMRLqubiy 1o 2 sprver 1106
-odnth inblndesglatalth@cad be empbwed inpanbéction withy M1 pemeration. In more

_ |
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eaﬁh devi ce mﬁthin an automation_envi ronnent

( I can
Brddo sscsiyeifertoryrrelaied data from aultplocantraierad | Yhl b More

RaARhlarly 16 8G8RERNT 06 1 ¢ IRRANERvel LABE R0 eanﬁtdugdu% 8sla that
to aggregate data fromthese controllers 1110 14.
K—:onfonnstoaiuqawhheﬂjaggrcsgai dagm m@ddp dnariecti@0s sugtadata from each

v1ce ﬂéu a3 au% Ir;not hevico npc € SEFI 1Ot16 c?ltl a é_[ gt

cou APy GIEYE Ry SR CERTHIT &8 52171

-aélﬁésaﬁtaﬁ@ﬁ @traa;tlmﬁa mhy agfgk@u@ﬁ Ro@porht BINE caf bt ahlizedad aggregate
ob%gcts out put controllers 1110-1114. Thus,

thesq qovlﬁfa]ﬂffraﬁl W11e Fopenen fhoressapimatmpaen 1008
ggﬁsolﬁﬁ rdﬁﬁrﬁo:l'ﬂ-ﬁi@ 08 lieREl 1de] fi4 h@@i‘éél W&ucﬁfcontrollers :

ata relating actory envi r fTom t
SETIVEYS lﬂaﬂ&rﬁhmmatlsalbmalambpms b@/and@pllwt dath @bmcm royltput by the

04 h
SRRy R B 1 oS BB AR s R B e 105,
86 E0M 06 kadind Aida a kebstmeial fndunt 6fdssd reRifidlg mfaem)z et itdinent.

1118,
Data from the server 1008 that is extracted by way of the query generated by the query

generator 1104 can then be relayed to a view generation component 1116, which can
employ such data to create a robust and customized HMI 1118.
[0051] Turning now to Fig. 12, a system 1200 that facilitate s creation of an HMI

is illustrated. The system 1200 includes a reception component 1202 that receives a
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[0051] Turning nowto Fig. 12, a system 1200 t hat
facilitate s creation of an HM is illustrated. The
system 1200 i ncludes a reception conponent 1202 that
receives a 15 request to generate an HM w th respect
to a particular system device, process, and/or

sub- process. For exanple, the request can be a voice
request, and the reception conponent 1202 can include

areYi¥sCI0 geRE 0@ Rh HMNWRR FRPEL T 2 JeatRdildMighteAN@vIZEFT08 and/or
conpr ehends such request. For 1nstancé, the voice
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initiator of request, such as usern
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|cféféhﬁﬁ'1€ wheBRPineréfRstRfs ARk it hRBord to S4HeRRL érFﬁMIo @“or instance,
| evel s associ ated therewi th. 1 n another exanple
dhesecwity spmpenentrhl06 das mevievpa prbbavthatencludiistidatitivs co:fematﬂtscand

. at.ed th the receptior .
BuBREflon 10515 S AERRERTL POt Thltlcy o35 e Bl may wish
doprovizetatiditions! dataco & sctrSer[:(hMShGﬁh) asSqradtel with ieabdeptibor

t he dat Sir y t and 2) the entity is

58%8@?@@ 4’" ‘??5 a?wf omponpent l%ﬁgﬁj%fm PRge it b} therp is physical

GRARAVARbI3 B dal d‘%ﬁfﬁblgpih ROYE D ik A€ SatRAARITS RbSt the

as well as user/entity re ated paranmefers to ensure

Setep dhusg difi sePwity eompleneat 1296tchie moaiteraphysicaldevice parometers as well
L n

téiE tﬁ?e?/gf}‘tﬁg rélé(te&g ?12% ,to %ﬁ&lﬁ ;%%Be ?ﬁ]togf)ﬁ (SI%? to the € seryer.

(Fopheratoos, thetsealrity coraponest BX06chi t@Bider an éntltja(ﬁser s I(:c:ntext such as

ent i scena (roytine majntenan ant

SRyt le CoSSen hBicbircHexturimmct » CR AP i AooRisio (routine

EntERG, ptam diGHIRAGE! n? SRR Bsht SHRAOY ERph Qo TR ROty

access to the system 1200. [0052] If the user is

sompenent Ki6rand seployed fomannge pesessio Oig: s(yatsmdlc_’z’toér m ned by

_ﬁl%%] secu rI'the HAR Qﬁ]tﬁ&llzegl%g gc%cess tﬁe sys E O(tfiso &{%ﬁ]{) a0 %ri)y the

can recel ve user paraneters
lse!:a}utz_ssctonfp@neﬂt HeoéjMhe r&x&ptmn’t&ﬁ@@ﬁém 1&02 ba&ﬁ%belﬁe et pdriieters

such par anet e.associated wth user
Fﬂ%fm% tp gHe Trapiest Rk fhe Jﬁﬁﬂs‘p or dnsfange, gt ffé%tra Roglisn syl pasameters
dat l@dﬁkdt@éﬂed with user identity. In other words, given a user identity (as determined

by the voice recognition component 1204), various other user-related parameters (such as
user role, user preferences...) can be determined. A dialog component 1208 can be

employed to solicit additional information from the user if such information is necessary
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by the voice recognition conponent 1204), various

ot her user-related paraneters (such as user role,
user preferences...) can be determ ned. A dialog
conmponent 1208 can be enployed to solicit additiona
information fromthe user if such information is
necessary 16 to enable creation of an HM. For
instance, the dial og conponent 1208 can output visua

ab@habile ardstiddl of af IHIVIR For if@incE 8RY @818R Lohpsttht 1208 cbﬁ’ ou ut visual
whi ch the user can respond. Data recei ved throug
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- %ﬁwhﬁ #g?dologles i n accordance with various

aspec he cl ai ned subject matter are illustrated.
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2pd pprgeiafs thate Wéaf?a}’ °°‘H€PF%WF“‘1’°FX hesepisreRipd s ager
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with the clainmed subject mtter. Additionally, i

shayihtecreqrrerliie itilemen proeatherdotagytin agcordsacarwith ﬂ@@lla»@pde gubject
36k oﬁ&(ﬂ{lo&?ﬁ/% %ﬁiﬁ%@g{ﬂerta!ﬂgl%ﬂﬂ&%%attt ethocg)rllogles disclosed

. specification’are capa el'ng store
a:bteurzatﬁm afd threaphtfua diisypecificatiomcir tdpable of being gporetliongnanitle of
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- I eadeadite oERGANRASSE, A SOIRYULR! is naemﬁamlﬁt:@ﬁﬁﬁ@lam(ﬁlpuwr
from any conputer-readable devi ce, carrier, or nedia.
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for c g %
IPRAL, 7o c iRl dfedica e b, P43 BHBAEIRA 00 g hing g robus
ahd H¥dmiaed HMIUeRlustraed) T méthodubogdyM300 ﬁegms:ai 1302|.anffat 1304 a
I nst ance, the reqyes st can indi.cate a sy
request to génerate an is received. For instance, the equest can indicate a system,
device, process, and/or sub-process for which an HMI is desirably generated. This
request can be provided through voice commands, a mouse, keyboard, or any other
suitable manner for generating the request. At 1306, parameters relating to a provider of

the request can be ascertained. For instance, an identity associated with a provider of the
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devi ce, process, and/or sub-process for which an HM
is desirably generated. This request can be provided
- through voi ce conmands, a nouse, keyboard, or any

ot her suitable manner for generating the request. At
1306, paraneters relating to a provider of the
request can be ascertained. For instance, an identity
associated with a provider of the 17 request, a role

aeeReil, atd16l addbdibted Walh sREIMOUIES, pRIQERES NS@E0n bOBabied ocation of
of the user, location of a device for which an HM i s

dedavicaiipreviielean Y ipdrsiable srostod upumaiere assapipigd #ith a display
(S o1 G Waisgﬁg RAIVY drhc S BPoest, B alfdiner! duffFb1E"

e request er suita par anmet ers. ese
[pEramitrer These parbmetstd dag |bb @@lwﬁm fromithe progidetied tho fequess,

EU G PRGNS DB A b
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any ot her suitable manner. zed and

rBHEeE A30P.s stomizd a@agwstafrlw é%\%rt:a%bqa% it lgasbin nagwon the
MegieeSind ﬂme&eﬁ\ﬁedﬁﬁ?ﬁh&&g P& iAdEIcs rt@mplFR:rs dri}sHi @M @&pictions of

tenpl ates, graphical depictions of devices, inputs
aiwlceﬂ,l ur;putssmdﬁumetsuocf devicesnandrthelike dee be apceswdbesadaien the

@feﬁt and Bk r%@e‘?ve d et AR ﬂ'gmre o%h%{&qcag%ﬁé"cr hid1S can be

er nor e, n| catlons C nnel’'s can
heéamlemvtrdeﬁ ﬂ@egeﬁé@tead{MMnm@sans ﬁs\heagrprddess; &rel/or sub-process,

ocess, ., and/ or sub- ce t her, y en
6% Phi GiAblERg FRERAT (RO P i lﬁfﬂjﬂi Piryizgnment through

qne/Hmnn‘ﬁ@}neﬁﬁﬂstgp13dd&niﬂ}4tes athg1aret hodol ogy 1300
| etes at 1310.” [ 0055] hbMIreferrln% o Fig. 14, a

rfﬁ@ dol ogyowzt@@rrfrxgrto &rig- 1.4 methedodesr RA0P dor uﬁéttzmg@mery to

&@%&J &)fftzf { Za[ Ja(i)r{]%nﬂe& t%ﬁ{(i} O%eﬁ%}éi%;ﬁél%blgﬁ@ % ﬁh&&b‘i«%@ Rrhe
_lﬁcﬁﬂodomgg* 1a00 Bk A 140E myd bisl 494 aquertyedgémem tabed aMt in part
Bih HMIEGHeE g e P e CRIBEEeT ¢ighe request. For

llﬁvs%@e GBo reth&t ERGHERAte 6 3Psté HeoRE Srocesy, h@B} subetb&s, and the
process, and/or sub-process, and the paraneter can be

Peroiacatbedssoriated with agleofthewserr Thyguenygan he wiilized o retrieve

;ﬂ%{ L\}Z?%Qhetd%[méﬁésleefar \grﬁltcﬁ aﬁ?ﬁ\fﬂcls aLd %?bfg‘ gteger%ee? ?s\.’ gvgﬁ as data that

esi rabl e generate
dﬁisaodlaited with 8 rels s theat@adstnigtdntity. 1ok @aviculzhexangde) @8 bpergtor

entity articul.ar ex an erat or be
ae&yrh?ﬁuﬁﬂ@% gﬁ%f@é‘feﬁéspafaéep%tn%wh SPET 4 "FCé"s‘B@b%/ mafgtenance
GRailiagalt ARN4@s, R cﬁkﬂﬂ@ BEided N6l h ¥drdstalThe AbrvdAQR indhtR a data

query is provided t0 a server. The server can include
acnoaitery thas boises daty relating th ow indystriakantoneation iepyranseah where the

R 3 cRlde Qb TR0 B e (AR chitprmefBhAnial
equipmerninitppeticiess, conmeli npednids, U)j ﬁsepiniem&rés,nssn robeniseol|
rlr)?g‘gger?ge’s, téfnpl)aies lérsfl?){oyieg teonériea&\!: lgli/IIs o %ﬁy gt er suitable data. Moreover,
the server can be a distributed server — it is understood that any suitable configuration for
storing data and any suitable configuration of a server is contemplated and intended to
fall under the scope of the hereto-appended claims. At 1408, results of the query are

employed to create a robust and customized HMI. For instance, templates can be
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preferences, tenplates enployed to create HMs, or any
ot her suitable data. Mreover, the server can be a

di stributed server - it is understood that any

sui table configuration for storing data and any

sui table configuration of a server is contenplated and
intended to fall under the scope of the

her et 0- appended cl ai ns. At 1408, results of the query
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rmat i on e r ea
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S e raga, HaneE Bhaii S detot o fditianglyntirmation s
bduebtsd ﬁuhﬂﬁaﬁsee ai 153129 BheinsthRe, RREBMeRIngh RS barl B RéVilled to
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guest. can devi ce for which
EHOR Sabli Sl LB isE b bt BV ER B Rl S Kl 6 e
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e BNl Tk tiaRoAfiRvnipeine 1600is Qisoéﬁﬁted&ﬁﬁxcd data store 1606, which
can include data relating to an industrial automation environment, The data store

1606can include data that conforms to an organizational model (a uniform model across

an enterprise), which is made up of organizational units. Each organizational unit
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described herein is illustrated. A user request 1602
for generation of an HM is delivered to a
transformati on pi peline 1604, which can selectively
filter data to enable creation of an HM. The
transformati on pipeline 1604 is associated with a data
store 1606, which can include data relating to an
i ndustrial automation environment. The data store
%&ﬁ&@ﬁnﬁoﬁﬁﬁtﬂ%ﬂqﬁﬁ olth@dpcEiPid \paF B8 a bR dB&ion, automation and/or
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onal
TR PLA e Bt 05 ¥ Bion R g ATl B 9684 Mbationa
adntabaﬁoran Eatﬁliélbfe Mﬂlﬂmﬂ) Laxhglmgts()ému &m;ntehe for instance. The
anl zation u antro

t nodul e,
el Finde] o o1 1 Ge o rSsenfaflDh ool prstste sheet foy gach

ergzﬁﬁtaﬁ@ﬁdl @nRlin HRURIdCE Thishen TR £ preltudsof ﬁlr@&d I@Klﬁi khat will
dat abase or an Extensi bl e Markup Language (X

cRysutkelht be readeredyoithgwssr, bytisquigisgdditional mmmsmﬁm&re #4
G
s S L L L T e
tiestpicat & diffemnige@pltercso exrfsbfor tavh didiplaytdesice wipk that a user can

eve be rendered t-0 th S but r I, es

o B et s SRR e L T ¢ Bl Pilosa RS
t[ﬁﬂﬁ] ate Cﬁffoﬂﬂﬁuﬁﬁ edl@fhgitd a pidvedes obthe uSdritbduesiN@oL, user such as the
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S,Q&eyhh@l‘aﬁdtlﬁlet he organi zati onal nodel, and such data
can_be accessible froma server. Furt eﬁg informatio

ABORY s pecPrerdnigmgtion wigh thedipgiermation pineline £6(4 q3m begin when the
qRBEHARRs Lokt %ﬁﬁ@uclﬂ%ﬁé[ﬁiezl%bh ehd gaHﬁhfar 88185 ddvicARh@W than
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ok qus:@pf;mﬁmmenamtci orrﬁt}e (a{s A0&8ivensimal)) the eseacan ammoice s or

dlgale ?)E1%téa1:r1] %f(‘o(;lé[ien as 8ﬂ e gg?o %RP alitg%rﬁlccgorgx equgt%éiun_[:ﬁﬂ]e &s@?s unique
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@lmhergdadu dewice rewiigless' devicqiatdellnlat devadei mmnytOfthve smfabtta%cvme This
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oot ot PROME AR LT BITRES oot i orl i R o
‘ﬂb@ﬁéﬁ,&ﬁﬂ@hh@ﬂe\@deﬂe bvailabld @4d iswbieeBd céllectieel@herein as a client
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dev
mwstéggteate\mén ogmatiomcan Be defivpreddo thsytr agﬁésmaetw@rpmelme 1604
it PDliReH BYbE L serVd11806, wherein the server 1606 hosts the organizational

model, and utilized to generate an HMI.
[0060] Additional information relating to the user can then be ascertained through

utilization of the client request context. The server 1606 includes a data store 1608 that
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informati on can represent nore than just the user
(because information relating to |location, tine, and
device is available), and is referred collectively
herein as a client request context. The information
can be delivered to the transformation pipeline 1604
that is existent upon a server 1606, wherein the
server 1606 hosts the organi zati onal nodel, and
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can be associated with large, sophisticated templates, whereas small mobile wireless or

cellular display devices can be associated with simpler templates. Moreover, user, user
role, and time can be applied to the template to determine if access for a given device

types is permitted. In a particular example, a template for a cellular device may not be
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[0062] A third transformation 1614 can be applied

based upon device, which may accessed fromthe

request context to the data returned fromthe second
transformation 1612 in the transformation pipeline
1604. For instance, this can enable selection of a
tenplate with respect to the device. In nore detail,
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I'ng can i
amplemenitingresiouk agpocts of the imentidrenadedss actnfucntigls . Thdpomputer

Le on of the four transf or mat out put
TP iaRTs Rioctahgat IB ”eeémwiwrf&@ﬂqéﬂ byl B 1718,

e syaad8ne t7 18opRs % EntSl ifeRIdME, B\t BmRed #Jthe
enpl oyed by such user [006 ] Wth reference to Fig

systeraimeayasid7 B §p thnpropesping pait 171 Tferproqeﬁqamemhﬂlﬁgan be any
\16§; %&d@ aPaiRB i oﬁsso‘rg %gd“ }&ﬁ%ﬁh@@eés&% lLHg 8&eﬁmﬁﬁ%‘dé§6r

he conputer €S a processing-uni
TBichikectares wisb em eeenmlyyetl 4t Ghe pmrbsﬁng ysit E€hdbus 1718.

ste 8 | e m co S
TREBSTAT ng. TR DSBS 1§ 8 e oh vy BREhD Moy ied
tifehidify e 8T Bes dithdmdry laéntro-[fé? aAYePipR&El b3g ob Bitbrndbid, and/or
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hilegad Busowsingssy yarefyl obevaleblapg arshjéﬂ‘cgggﬁpcludmg,abﬁt Inot limited to,
%ﬁt?i{‘l‘a&f,]%&i&tﬁﬁl SRR LA RE FIPISRY S AS-Crlh P AOGERILRIMSA),

Extended ISA (EISA), Intelligent Drive Electronics (IDE), VESA Local Bus (VLB),
‘Peripheral Component Interconnect (PCI), Universal Serial Bus (USB), Advanced
Graphics Port (AGP), Personal Computer Memory Card International Association bus
(PCMCIA), and Small Computer Systems Interface (SCSI).

[0066] The system memory 1716 includes volatile memory 1720 and nonvolatile
memory 1722. The basic input/output system (BIOS), containing the basic routines to
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[ 0065] The system bus 1718 can be any of several types
of bus structure(s) including the nenory bus or
menory controller, a peripheral bus or external bus,
and/or a local bus using any variety of avail able bus
architectures including, but not limted to, 8-bit
bus, Industrial Standard Architecture (I SA),

M cro- Channel Architecture (MSA), Extended |ISA
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qg ' progranmabl e ROM (EPROVM), electrically-
erasa

(EEPROM), or flash nmenory. Vol atile
neoEry 172Qoinpatetitidg atsarinkdidea embmlrWO(WOIatlle/non-

acts as external a e _nmenor By
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rmw stt,ﬁgmsmuﬁau@e% B Rk qmmea 1AM i3 HAML m ARV B@EiSk BANY,
(DRAM , ynchronous DRAM ( S h@, doubl e data rate

dhrpxdisborvsbRaNyive, Jandars &ir SBDRAM-(1ESHRAVflasiopamhtyi qakd, or
_ %&delﬁ&g dﬁjs'kr 0‘1\‘%&;537?2 ?ﬁ?ﬁlgﬁ% é}tépIER?lé@edla[sgqaratlely orin

\coinbinatied with 0th¢r)d:taﬂagé ﬂledﬂ fipdlddig, Htiodca fienite® eb, an opticl ditK drive

| l,ustrates, r le i sk _storage, 1724.
stel Bpcompast diskR KA (ot Sinet Siradashierisive 4Tk Deive). cD
|rédetaBle ARG a’gmqwdlmkzew a/@igltalfde&em& dSROMITdrvE (DVEOROM) To
drive, Jaz drive, Zi drive, LS- 100 drive, flash

i compegtionef th ptprage idevices| 1724 éiihe system bissk7 18, a
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conbi nation w ora I ng,
kbﬂﬁGSh ot | ilmsttede bppre(aated)ﬂiat Eigl I’Hdeskrﬂfhs isvfewars tiedn agts agian

t disk ROMd CD recorda r
BRI D eoers A e St SoTP ML SRR AP IS AL Sy tle
dpGhtiad eﬁ«(rﬁbﬁxﬁéﬂt'l?l@“ &kh@%ﬂfe'ﬂ&ude@ypc)Wn s{Stem 1728.

facilitate connection of di sk storage devices 1724

Qperatiag syséane b 2y which ran baston’eérm\ﬂ@ah storage [73f-actsrto gamftad and
Liib&td AGfrdes of R 'cgr?linlltgr é‘ﬁ%ﬂx f’H%h S?&eﬁ‘;%}ﬁ caﬁ&% 1]7?56@’11{6

advantage of the management of resources by operating system 1728 through program

rE:: )%ﬁ(ﬁ\/[% 8r0§rarﬁnable ROM

modules 1732 and program data 1734 stored either in system memory 1716 or on disk
storage 1724. It is to be appreciated that the subject invention can be implemented with
various operating systems or combinations of operating systems.

[0069] A user enters commands or information into the computer 1712 through

mput device(s) 1736. Input devices 1736 include, but are not limited to, a pointing
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[0068] It is to be appreciated that Fig. 17 describes
software that acts as an internediary between users
and the basic conputer resources described in suitable
operating environnment 1710. Such software includes an
operating system 1728. (Operating system 1728, which
can be stored on disk storage 1724, acts to contro

and allocate resources of the conmputer system 1712.
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taamsupgh spicBife dish. sepwar, dY i zasds dlgpialoxgmm digital V1¢es’zpamera
é%rc‘ﬁ%ef%' Bl\gﬁh ”& S’Yﬁ‘és? &T&HBHM é{ie‘% c?' ostﬁe grogessmg unit

orage 1 e appr
[ me tirowgh thasystee bumﬁémmlﬁtdrfmetﬂort(s) ard u&temifaeer pnrt(spg 738

t mbi t f t {
R Sl aL 0 @ Prie ot HRRERGh NG EaR Spal bus
XU8B).t OupUOIevide () U 40R¥¢Is6:8€ 5 thd éatRe tyhBBEborthl GRS ddvickfs)

include, but are not |limted to, a pointing 23 device
JJ36 Bhausaforgxaeple.ia GSIk patt may be ypedto prayideHinpigdo computer 1712,

gl 5o RP&T Gkt oA RRAGRE ol dﬁ'fz to zﬂxadﬁl'?pd? AvicS 137‘4?' ldutqﬁlt adapter

sh, scanner, TV tuner car caner a Igit
\MMEIS mtzm@dap 11hw&btecwﬂwa¢ arasoiné bmtpilu degicesThEdika rmn;bnltors

h
Boerr O R a8 PO BORe HPHEN0s ey Feacis sl areter
e %utphﬂédaptfememg Hdide) bylWadPof illnatatiee and At Iﬂlﬁﬁﬁ&h aided and

serial port, a parallel port, a_gane port, and
eﬁ*ﬂr\f‘eqagiglth% BFqVige ajgeans e@geynect@&tbﬁmeeaé‘%ﬁ f&'émtg)demvﬂ b749<ad the

gﬁ@m 8hs iN8. ?@éﬁgufdm%o% thit 'b{h%r @éﬂdeg Qﬁﬂ/oxdsgz\ﬁeﬁl@ G8 )ievmes provide
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pothvinpig and putputtaapdnhqmstseqch asmmpte camgut[e((s)ol%ﬁut
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G RS B3t SRS e BRBHPRES bl BUREE DD Ohper
iDiﬁhbl.d&SDBta ﬂlyteﬁ‘ﬁceé(bﬂ)mﬁ Bthen&/[ERE 8033 dbsi@h im@IEEE 802.5 and the
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switching networks like Integrated Services Digital Networks (ISDN) and variations
“thereon, packet switching networks, and Digital Subscriber Lines (DSL).

[0071] . Communication connection(s) 1750 refers to the hardware/software

employed to connect the network interface 1748 to the bus 1718. While communication
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conputer 1712. For purposes of brevity, only a nenory
storage device 1746 is illustrated with renote
conmputer(s) 1744. Renote conputer(s) 1744 is logically
connected to conmputer 1712 through a network interface
1748 and then physically connected via conmunication
connection 1750. Network interface 1748 enconpasses
conmuni cati on networks such as | ocal -area networks
(totgctmnd 708 deshawn forrkstvati kesclar{iiidide doAiutee ChIPplteah 8lSo be

cigrfl % Brppol oo B bSO eSS Aeesbeyy for coneion o the
Bidtworkahiel fixet 780 2ncRided, Fiedk e RipNBY gﬁggseg B2y Dinfinhl hitPexternal
|IHHB VAN technologles i nclude, but are not limted

isifs sheh somadems inglading regular tclephnne evedngodenusrle modems
| dndeDdmhBAEAL, SSDRGHH: HindAd: Hvor ks (1 SDN) and

&@53[?@'
variations thereon, pac SW t chi ng networks, and
dﬂgnlal Suligs 1§ kser schémagis HeR Jiagrh®F i]sarﬁ‘pimmmpumtg environment

O.refers to.the dwar e
0P Sl B s 1R e R e e R Em I S My Ges e or
kmsre Thad(s) Y1 0. eTiReiBh) ¢810 @n beddrERRO ekl drabivde Qe. | %S threads,
shown for |IIustrat|ve clarity insjde computer 171

i RIOGESFPsfompupiae degges) nlhe sygerad$poalse inpiudss onprps more SerVGr(S)
higs dWah & £ Odrts ?\@Sﬁ) danafss %@'h){rd(nfﬂfe zﬁ#ﬂﬂﬂ%gﬁ\bﬁ*@ (ég &, pr processes,

network interface 1748 i ncludes, for exe
pempetiegsdeidey). Thetservers!183%h danchatuee tha¢ads toquﬂiouh dlgnﬁermatlons by

Sbﬂgﬁ r@?g thgg?lgg'& 1ﬁ %ﬁ 1cl)'lnd Ifor}% Bgﬁlu lhgfdlg etﬁh IS glélﬁ%g)lng)etween a

ahentBighe ands sdlﬂfrdﬂ?ao Ebedh i form bBal kiﬁta paskehatibict €o be
hl ock. dhg%ran1of a sanpl e-conputi ng environnment . 1800

VHiEPRMIfSH ERCMeRR teq o5 mere CPlﬁ%tﬁlt PISfesedn Tha pystere d 800TiRgludes a
T EnRMichEOY frhl'ﬂ%HﬂiQ%S@ fifat QJn bergﬁﬁﬁ%ﬁs'g't@ ﬁatcglﬁgte l&&%umgﬁﬁ)ns

client(s) 1810 can be hardware an r softwar g
thetveeg dhe clisnépd §4@ and the apuer(s) d 83®\Tleadient(sJH 816 yrs openably

30.,.Th
LB0eRUI0 oh O IS 1R Ra et P BT e e s e
(refogmationtio@hdsthe piat@FERS, Simiddrhy tiengr@ay) 1886 hre opafbly
servers 1830 can house, threads to perform
EPIFEIoR 9/ aRS S THotB Jorv eI gt 1340 Butsea be cplousd fostore

oreARANGAI 1 NEsRAgs I §oe comuni cati on between a
client 1810 and a server 1830 can be in the formof a

48781 pack eWhahkap been de@crﬂ@dtabmmlud@ctxmpmmhe woyention. It is,
0 00 .1 ncl.udes
OB G O B oSl A BB v Lor B R Bl i SR Rorepts o
freethiddblogies fmq:memﬁtdemmghﬁé WGt hﬁentﬁinl, Bitlons bf d@ifry skill
angFthe server(s), 1830. .The client(s) 10 are
AR € thag gy Grthepcomiypatians prdiperggiagions of the

%I\:Qﬁﬁkfrﬁare H8&1E. hadcorBi1PahETRERYR s irﬁen?l%&’ fofembrace all such

information local to the client(s) . Simlarly,
h@a%ﬁy@pélﬁyatmg anchyasiatipsrthigl fol w1thm the spirit and scope of the

appended claims. Furthermore, to the extent that the term “includes” is used in either the
detailed description or the claims, such term is intended to be inclusive in a manner

similar to the term “comprising” as “comprising” is interpreted when employed as a

transitional word in a claim.
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connected to one or nore server data store(s) 1840
that can be enployed to store information local to
the servers 1830. [0073] Wat has been descri bed above
i ncl udes exanples of the invention. It is, of course,
not possible to describe every concei vabl e conbi nati on
of conponents or nethodol ogi es for purposes of
descri bi ng the subject invention, but one of ordinary
skill in the art may recogQLaBMBhat many further

conmbi nations and pernutations of the invention are

si.ble. Accordingly, the invention is intended to
E%Ptdﬁgﬁgﬁﬁ%uch alterations, nodifications and

VA i atA Bifad-Bathihdinterfcé BiRrdiiBg spRink Edm SO BIoHin
the appended clains. Furthernore, to the extent thé%
t%@“?é?ﬁ?“Wﬁékd@@@”n@§$used in either the detailed

descr i ftidHoRborhitRet Bt TBeeiviVG q&n@{t% g%&a% £Rdss $9ahs.
inclusive'in a nner  Simiar t t he“term

"iptgriped relating toses 1¢astamp of si ingliistiisl systtay davivepgtovdysaind sub-process

e Ig%ed as a .transitional din aclaim 25 CLA M
\fﬁgtp IS _e%: Saffsﬁ%:batﬁf‘gwﬁfi an Kl%%vﬁ{ﬂ?ﬁgﬁ‘?eﬁ% aﬁ“ﬁt erface

gener atview g&iefitionc6:apstiensihBOydnbiaitek @lel WiaRGnachine interface based at
ﬁ%gFuter-executable conponents: a reception conponent

t

npapdpeR Be seques) sad thapergiesieat e a hurman- machi ne
interface relating to at |east one of an industria
system device, process, and sub-process and
Far amdhe systens sbdaist bdumthdr komprising 4 jadrp gerefation@omponent that
r t: and { ew.generation component that e
SRS Rroue¥ el il MR bt ik saprl s oampmgters gnpulices the
iqnenyas exttipodets fremraagties withthntihdisPal ANBhSsh: endirodisnt.
systemof claim1, further conprising a query
generation conponent that creates a query based at
Beast Thosyahd ofhah 3, . Vi UEatafRtobEndif IRTRLENS cRiMlted data
utilizes the query to extract data froma server
‘and Benerades theesaninadhineuintenfatd basedanléastinpartttherdon. The
systemof claim2, the view generation conponent
receives the extracted data and generates the
HumanThaghteneof ddifry, deccxbaseddal cdFasis th A lrthically structured
t,hereon. 4. The systemof claim3, the extracted data
ggﬁ@ﬁ%ﬁ% to a hierarchically structured data nodel.
5. The systemof claim4, the hierarchically
structured data nodel is based at |least in part upon
‘8ne olhewysemyif claiin 450®, hisrgahgsihy starathr<d\ZG model is based at least in

part upon one or more of ISA §95, ISA S88, and OMAC.,

6. The system of claims 4 or 5, further comprising a proxy component that facilitates
use of data from legacy controllers in connection with generating the human-machine

interface.
7. The system of claim 6, the proxy component comprises a bridging component that
receives data formatted in accordance with a first network protocol and converts it to a

format that accords to a second network protocol.

26




6. The systemof clains 4 or 5, further conprising a
proxy conponent that facilitates use of data from
| egacy controllers in connection with generating the
human- machine interface. 7. The system of claim 6,
the proxy conponent conprises a bridgi ng conponent
that receives data formatted in accordance with a
first network protocol and converts it to a fornat

that ag¢ Qj}éijén bPcIGinSE, Qﬁ’é"ﬂrsf‘ﬁét\‘ﬂ@ﬂkliar@tbéﬂl ESMe of Pofibus, Modbus,
----------- The systemof claim7, the first

e e Klagsy Eip@bm, ands Foymdatisn eldbyshand thysesend netwagy prgtocol is
t, Fieldbus, and Foundation Fiel dbus, and the

second network protocol is CIP. 9. The system of

clainms 6 to 8, the proxy conponent conprises a napping

onponent that .tr.ans data fromthe r anmab.
50r 0 BB YR PEHERRROdns PRHACOMDBNToF PGS ¢ FEPPIDG
Rlofib 8 b tHa BdrAnéfornk UGth Woltithe Bioardimefle 1obR cohl6lie ¥atb data that
of clains 2 to 9, the server conprises an aggregation

comosneiothe higtarchiepdy saegtasd dete nodeglom nul tiple
programabl e | ogic controllers. 11. The system of
claims 1 to 10, the reception conponent conprises a
sl@c u r mhy sysmampﬁcieltrts 2th & the eeremmonwsmalggwgmn component that
est for e. huna '
Belseactat o s BHIF Dingm e B SR EE Huimn- machi ne
|nterface 12. The systemof clainms 1 to 11, the

reception conponent conprises a,dialog conponent t hat

gléner dhe systeny phelaigs ldp ngetae fesepting CP@@@P% QOTFRKNGE & pequgty
b &t ﬂlqgﬂétér@ﬂ@és wheHeP LRkt o oﬁfﬁ %ﬁuﬁ:ﬁ%ﬂﬁ@ Hﬁrﬁﬁ{-m‘aéhme
e request. . The system of cl ali , the dialog

wanmeemutbwized it seneratectherhtmbammiatinogterane  of

t ext-based inquiries and voice-based inquiries. 14.

The systemof clains 1 to 13, the reception conmponent

AQNPr ThE Systeny 6f E1RimsI1€6 AYNtht r2BptarioMMendnt thraprises a dialog

facilitates recognltlon of user paraneters throu

vempenent hatggrgrater s diafpg f%féﬁli‘f‘dﬁc“é“‘é‘l TRguest toGXaC a@‘ﬂeonal

\{ﬁt%%éln%ﬁ?fo%ﬁ{hg D SRR VPR fuRLPr i Ses a tool -tip

conmponent t aC|I|tates provi sion of tool-tips

wi thin the human- machi ne interface. 27 16. A

t NodRl 8 8F ASHE4 1ol WRRIR B8 hRYRLEA frough one of

text-based inquiries and voice-based inquiries.

14.  The system of claims 1 to 13, the reception component comprises a voice
recognition component that facilitates recognition of user parameters through a voice

-command.

15.  The system of claims 1 to 14, the view generation component comprises a tool-tip

component that facilitates provision of tool-tips within the human-machine interface.
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conmput er - execut abl e acts: receiving a request to

generate a human-nmachine interface related to one or

nore of an industrial system device, process, and
sub-process; determ ning paraneters relating to a

provi der of the request; and creating the

human- machi ne interface in a custom zed manner based

at least in part upon the at |east one of the system
dRy/i Ces nfRiHAESy fdi'%?eaﬁﬂ%a RiASEES ARG intdMce kR TsHgBEfollowing
paraneters. 17. The methodol ogy of claim 16, further
c‘&ﬁ?l’luFeé'leﬁ@"futa@é@n@Fsatl ng a query based at least in part

UPON {06 ftho b Rkt 8\enBlat J‘l&n%a\.ﬁ%géﬂme%%éﬁﬁ@e reRI4E5 % or more
and su pro ess eterm ne arameters;

pofewiintiusigiat systequ dcvycd, pr(meﬁsemdesub-pit&ess]'h e net hodo I o gy

of clagml17,. furth vi ng dat.a

Fesul AR AR EOMTadS gty SR such

dat a tcpeafif eHedHuthahliachind@itefae ih & Custsthi2ed M&fner bived deleast in
confornms to_ a hierarchically structured data rmdel

1t upR theert IRg8aInG §Y thssyRierm ideice gracgssy gnd sulrmrerses an d the
c&mﬁuggramegeggel ving the request as a voice request;
and determning the parameters based upon an analysis

of the voice request 20. The net hodol ogy of clains

) ur [ agqre at1ng data froma
]11 ar alﬂ]fa’rfle dtg Oﬁyr Olf’np 25‘ ﬁ;lglbﬁm%%}mg %g t he aggregat ed
dat a tgendaal aeqdehﬁbdsemmcmmipaﬁelpbm tirrak Bast.ond bf thekgstem
A PPNy S - B PP AEFTed HEhEEHORE |5
aut hoplr@‘gg{n%gle WBAUS alsh§enUMaN- machi ne |nterface 28
22. The net ogy of clains 16 to 21, the paraneters
include identity of the prOV|der of the request, role
. Na R loc0 e bl I PR codllaRhEY devi ce

par anet ers € prov of the request,
and | eecetvigmdand re‘s]lﬂan@ﬁpmahe plovideé qicegumdt . 23. A

3.
human chine interface ati on st.em_ conpris
corrput“gﬁméﬁé B”! 8 gﬁ’é‘“’&ﬁg 3"?" Cg%ﬁdmﬂ%f?‘& %Idﬁ?l H’Sforms to
tahicraldBMh L struchREPEH £ o geecut abl e neans for receiving
paraneters relating to a user that is requesting

generation of a human-machi ne interface; and

19.  The methodology of claims 16 to 18, further comprising:
receiving the request as a voice request; and

determining the parameters based upon an analysis of the voice request.
20.  The methodology of claims 16 to 19, further comprising:
aggregating data from a plurality of controllers; and

utilizing the aggregated data to create the human-machine interface.

21.  The methodology of claims 16 to 20, further comprising determining that the

provider of the request is authorized to create the human-machine interface.
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conput er - execut abl e neans for automatically creating
the human-machine interface for the device based at
| east in part upon the received paranmeters. 24. The
system of claim 23, further conprising nmeans for
accessing a server that includes associations
relating to the parameters. 25. The system of claim
24, data within the server confornms to a

hizer arphi rﬁéﬁédéloggtof Blaink Rfkodat de MEJeters%ﬁcIuJ@ﬁeﬁtY@to?me

of clains further conprising means for
depeider aiithryequrst, rde phite praviden afdd requedtedisnlayi devisg parameters,

UBORoX Bk G p?cg)ﬂ@%ﬁﬁle rgqs?lest, and location of the object of the request.

23. A human-machine interface generation system, comprising;
computer-executable means for receiving data relating to a device;
computer-executable means for receiving parameters relating to a user that is

requesting generation of a human-machine interface; and
computer-executable means for automatically creating the human-machine

"interface for the device based at least in part upon the received parameters.

24.  The system of claim 23, further comprising means for accessing a server that

includes associations relating to the parameters.

25.  The system of claim 24, data within the server conforms to a hierarchically

structured data model.

26.  The system of claims 23 to 25, further comprising means for determining the

parameters based at least in part upon voice commands.
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