1 7 MAR 2006  METHOD AND APPARATUS FOR AUTOVATI CALLY GENERATI NG A SCADA
SYSTEM 1" Fiel'd of the Invention The invention relates to superviSomsR 2006
control and dat e3hddsON 5 ( SCADA) systens generally. Mire

particul arly, tllmwmmm’n relates to a method and apparatus for

automati cal |y genekedids’g and configuring a SCADA system using electronic

"as-built" data files. Background of the jnvention 10 Conputerized systens
for nonitoring, diagnosing, operating and controlling the operations of a

wi de variety of faci .t} [ ugh f 65 4 1PC war ehouses,
of fi ce buildings and %EW%W@Q%TWH’SUWM Sory
Control and Data Acquisition ) i EE essor devices

convert device nmeasurenment and status inputs into conputer data for 15
| ogging and transmi ssion to higher |evel processors. These supervisory

processors nmakds Ventoa:; sj ons for the operation of a subsystem or
subsystem device andraeifeRiibn fbdte8isibsiv 9@&%&&%@%@95@ ufditida{ S whi ch
will make the changes to gct ur}atorg ar?gﬁul tSi tely the procgess. he SCADA

net wor k5 t her ef(SCAD Apsysteatsgeneralimniare pantiohlady sthamiehiie cbladesto@anethad gat her
I nformati on and make 20 .gl obal .decisions. These SCADA syst typically
ntegrate n | ATAPRTRGE Aol PR R DR E HCADER ST ver se
control netwonjgsg di€trogic2Blbailrtdaes flesmey be security, fire protection,
heating, cooling, electrical and elevator control systens. U S. Patent No.

6, 067,477 describes a nethod and an apparatus for providing an

obj ect-orient r f t he devel opnent of personalized 25 workfl ow
applications t & [%%d%{hlé 1Y ntlrogma SCADA functionality, while rmaintaining
scal abidpity to any nuGbaiputkized systentsfdr imvingtoring,iddagnobing, opettingagd

applications and systens. Mre sPeci_fical ly, U S. Patent, No. 6,067,477
describes a CORpOHiBE theenstions af swidsvariesy erferibitiesrapcduding fagtosies; navred

field devices ptli}ﬁ@, warehouses, office buildings and apartment buildings, are known. In such

Supervisory Control and Data Acquisition (SCADA) systems, microprocessor
devices convert device measurement and status inputs into computer data for

15 logging and transmission to higher level processors. These supervisory
processors make strategic decisions for the operation of a subsystem or subsystem
device and send out set points to dedicated controllers which will make the
changes to actuators and ultimately the process. The SCADA network therefore
connects to many controllers and field devices to gather information and make

20 global decisions. These SCADA systems typically integrate a large number of
control devices through a number of diverse control networks. For example, there
may be security, fire protection, heating, cooling, electrical and elevator control
systems. U.S. Patent No. 6,067,477 describes a method and an apparatus for
providing an object-oriented frame work for the development of personalized

25 workflow applications that provide real time SCADA functionality, while
maintaining scalability to any number of users and integration with existing
applications and systems. More specifically, U.S. Patent No. 6,067,477 describes
a computer integrated SCADA system for managing distributed field devices that
control or monitor physical or logical entities and for providing users the ability to

30 construct personalized SCADA applications. The computer controlled system
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control or nmonitor physical or logical entities and for providing users the
ability to 30 construct personalized SCADA applications. The conputer
controlled system 1 7 MAR 2006 2 provides real tine continuoug'?B@&a i onal
control by nonitoring data received fromone or nore renote dev S ors
and actuating at |east one of the plurality of control devices based on

i nput fromsaid renote sensors. Wien a prqcess control systemis first
installed, the systemnust be 5 configured to function properly. However,
configuring a process control system can be a conplex, error prone task in
whi ch t he user pioyidesegsl Hg coptinumap operginab contl b maanitoppe datiredesveds j | es,
conput er connegtions and software .configurati . for | C L0 the
cystem Typi calPy-ong o 2ye RotP hEEC o8t aflRina ¥ josfl e TR

description (epfeontloNdSN&dsdasodRMLiabs)rdrhsdid rélgttbisénsess. t he features that can
be 10 configured and specifies the procedure for configuring the features
(and, sonetines, tRNéhesagspcHCmiod pystere L fst inptaled; the gystepemagibei gur ed) .

The user. types. j guagsiatobs N ¢4 'ﬁ)é}éi!i' DBOHA

confi gurse suchchg;tuge;aes as IPE?&%Q?EIHSS%%H%% t gg@g—]\%& systgrﬁs\?ﬁl?l use,
al arm condi t i o, benet¢ompléx, esgoe prohe caskiinmhjchahe uselr s pgmieedato, ket gacksefl i s
required to type in the appligcable 15 information for each feature.. The
user typical | ylRBERYS PRELRONSs tiek LOMpUter, FarneCyoys anﬂégéw BESMEEHRTRNoh,

e.g., proceedi ?gdéxhéégﬂﬂlﬂ‘le% Wil tRDiGNG Cohded EortfipaitesRBcIPh sPdiéin flo@NSt ructs or
that the manual s provide. Accordi'ng to a nore advanced nethod for

confi guring systi¢asdeschiptien xg.sin systapmarialy) thabrdentaltdsithe fraturesctbatrainibg t o

whi ch user can. confiqure.the data processi features of a, SCADA system
Accor i flg 20 t LIRS BRFIge 0B SuiTE bF Gus (9r eat ur b ar o
represented bysorfdtiidsathe Grdt aPWhichl th© Rlaf@éssart e édﬁﬁtguﬁeﬁy. TSP et Y
conprehend and associate wth each data processing feature. Synbols are

created and adieg@mmandsdaspdos)iasiructigns mithe manyal éyeanfigure sweh dentiirey ey thg
features to pr ' 1 GH1Q) Vi ew: t atures that
have been conf ?%‘%Pétgg H%h{eh%ﬁgscéégb é‘g V%S@s‘ﬁtgq{iF’?éﬁnyéﬁwggy%’r%g‘ﬁ%%aI obj ect

usi ng an i nput spteificattorsf ctthén ganeraltthe usands feguipedotopymaintthe epytlenblei nf or mat i on
associated with the data procgessing feature Ee resent ﬁd a{eeéhe ob}'}‘ect. The
Conput &5 syst ciMITASRABHAACH fFatier it YF Opscally ehadask of ledearg et ure 1o

have been configured, e.g., proceeding through a written checklist that he or she
constructs or that the manuals provide. According to a more advanced method for
configuring systems, there exist graphics-driven techniques according to which a
user can configure the data processing features of a SCADA system. According

20 to this method, the configurable data processing features are represented by
displayed graphical objects that the user can readily comprehend and associate
with each data processing feature. Symbols are created and added to the display
for at least some of the configured features to present the user with a pictorial
view of the features that have been configured. The user selects a displayed

25 graphical object using an input device of the computer and is prompted to enter
information associated with the data processing feature represented by the object.
The computer system is enabled to thereafter use the data processing feature to
process data in accordance with the entered information. However, even such
graphics-driven methods for configuring SCADA systems are complex and time-

30 consuming. Accordingly, there exists a need for an automated method for

generating and configuring SCADA systems.




process data in accordance with the entered information. However, even such
graphi cs-driven nethods for configuring SCADA systens are conplex and tine
30 consum ng. Accordingly, there exists a need for an autonated nqtﬁme@DB
generating and configuring SCADA systens. 1 7 MAR 2006 3 Summary of the

I nvention This invention is a nethod of using electronic copies of as-built
drawings to automatically generate and cgnfigure a SCADA system
"As-built" drawings 5 are often prepared at the conclusion of a
construction project and reflect the final location of floors, walls, and
bui |l di ng systens and devices and their connections. As-built factory

drawi ngs may akg§fshowrhenideahi on of installed machinery, for exanple.
As-built draw ngs—agg—ry'p'l—cﬁﬂl—‘ y, but not necessarily, based on buil ding
and/ or syst em bl uepfhixtiavestion s amethodaif asiag efeotrbmivicopjes ofsgseutilt dravahgs he
final 10 facility and notation of .the.| ocat] nd conpectiqps, of. t he
structure and Hé%*it@é‘ét}ca?l@g@%erﬁ'ieé‘ﬁgF%’Hf}g“e‘{ga%&pﬁbEGY%ang‘s';’Pﬁpoqr?gwg& or ed
el ectrony cal | y pj, enQfrgRid st thd QnbRkionWER cBstRiHoRPrbjddhand tdfRct the Giphdi Ng to
the invention, there is provided a nethod for reading an el ectronic copy
of an as-bui | t labatien ofyfloarsmpillsi angl building systemsigpé dewcesand dhaneamestionss t he
as-built draw fil nd ,converting the aphical re ] f the
systens and degi%ébélélt faég%gé%“f%%s T %lﬁoegléosv? E)hl?ﬁf’?a%g%lao\?mn%{ga%t%gg%%glp g h?%ral
format  accor deggmple. WRDbulleaaiwigitriné Sphfally it HeMesysSlyehased oh®uildingi gur ed
for use as a background draw ng. According to the invention, the format

conversi on may apsior WE@E@GW%?%HiGPi Gi @Pﬂ: sddpliqyving IWF‘EW“sﬂfélﬁ%ﬁ%alor
o "epr e?a%mtﬁvgérl gP%ﬂS"n gfthg %dtbi %IIKI{’] %A@SE%S Re e sltﬁl%?élmﬂ“q]egﬁlres.

"l ayer S|

de-sel ected for CO SO accor e Invention, t Ist of
obj ects conpi | exicé prpaictcasasi b diawingbraasb fien stenedietectronieally sita graphied | devi ces
and systens represented in the as-built drawing, or it nay be a |ist of
only pre-sel ecf@@%&%@@éﬁ%@a‘éﬁtha Fces and systens represented in the
as-built draw ng. id:ad | lh SE LE 1 bui |t
drawi ng preferably %@?\%ﬁ%g’g@e %Vgﬁﬁiﬂ%’iﬂi’:ﬁ% ilsgf%og? E(F%g%tﬂi{(%ﬁe% En%‘aglrn %3? ion and
rel ati onal i nf elenmonionofyef asstbuilt drainvteg, sempdingd lisb of oljects espresentedén  and

e o o 3ok AN G5 AL oyt 8 LR ST (o The

systems and devices represented in the as-built drawing to a graphical format

according to the requirements of the SCADA system to be configured for use as a
background drawing. According to the invention, the format conversion may be
proceeded by a filtering step in which systems or “layers” represented in the as-
20 built file may be filtered out or de-selected for conversion. Also according to the
invention, the list of objects compiled from the as-built drawing may include list
of all devices and systems represented in the as-built drawing, or it may be a list
of only pre-selected categories of devices and systems represented in the as-built
drawing. Compilation of the list of objects from the as-built drawing preferably
25 includes identification of location information and relational information for each
device selected for the device list and association of said location and relational
information in memory to the corresponding device and/or devices, so-called
binding addresses. Specifically, each object is associated, or “bound” to a
corresponding subsystem and to a device address. Since each subsystem often has
30 its own addressing scheme for devices, by combining subsystem and device

address, a unique binding address is made. For example, a particular thermostat



bi ndi ng addresses. Specifically, each object is associated, or "bound" to a
correspondi ng subsystem and to a device address. Since each subsys zﬁ@ﬁ%E&E
has 30 its own addressing schenme for devices, by conbining subsyst

devi ce address, a unique binding address is nade. For exanple, a
particular thernostat 1 7 MAR 2006 4 m ght be assigned the uni que binding
address "HVAC_1.DEVICE_001." Optionally,,this unique binding address nmay
be renaned or nmapped to an application specific object such as "Fl oor

| . Room . Tenperature.” Once the |ist and assocjated |ocation and rel ational
information i @Q%Bwsl%dfhed%ﬂlqwl%g%ﬂ&ﬁﬁssf ﬁ\éAgan&Vépng h™the scaba

system nenory, ogf his@Rideididdifg 8B rayHBARREE of RRSRAGHEAT T ON has
been fil tered,O@g%\?Iel?’tqeg an(ﬁ!éstlorlg% irn thae}%SCA]DA sy%tean}frﬁengél?, t he
generati on of applicatenspe@basbject suels pofideortl Roamiplierspdratom.’a syst em requi ri ng
attention or in response .0 a user.co nd, takes. ace in a.known

fashi on. 10 Bri ef %@rtﬁf)il?tcﬁﬁ‘dé’fsoﬁﬁi‘? %ﬂﬂoﬂdﬁlgﬁqﬁtﬂﬂf@l IP%‘? a'élopéspresenjt ation
of a SCADA sysigipiRa FRMHiHRAs bRl IR anll BMEEH inQRe SEADIA Systens MR Rafhd on of
a representative as-built drawing. 15 Figure 3 is _an ‘excerpt froma
printout of a asdmiledemiing’s gerphrabigpfeserdataon g beén fikered, conperiedramdistor@bt ai | ed

Description of. the Rreferred Enbodinents of. the Invention Referring to Fig.
T Chere i's SHBVRT SCABATN-C FERID TRCRTI R Jorae SPiee injgongni
background dr awbitg flonsd §fsedh equirBiEiténtion SGAPApSYSite MubernBdynhignd, ket ai ned
on a server 9, and server 9 may be hard-wired to PC 11 and/or it may be in
conmuni cat i on BAfgeHnakagwa fhios by the internet 15. Server 9 may itself
opti ong, |y be a personal computer. HVAC control system 20, fire control
system 30, water control system 40, 25 electrical control system 50 and

security syst BndDaseddionofaheDogpwingnal |y store data from correspondi ng
system devi ces. For_.exanpl e, HVAC control sfem receiyes, nitors and
: i FALTA STRY the

s
sel ectively stores 85 11 grengssentstion of ¢ § QI gecogaing to

invention.

Figure 2 shows a portion of a representative as-built drawing.
15 Figure 3 is an excerpt from a printout of a representative as-built drawing

file in DXF format.

Detailed Description of the Preferred Embodiments of the Invention

Referring to Fig. 1, there is shown a SCADA system 1 including object list
20 3 and background drawing 5 stored in memory 7. SCADA system 1 may be
maintained on a server 9, and server 9 may be hard-wired to PC 11 and/or it may
be in communication with remote PC 13 by the internet 15. Server 9 may itself
optionally be a personal computer.
HVAC control system 20, fire control system 30, water control system 40,
25 electrical control system 50 and security system 60 receive and optionally store
data from corresponding system devices. For example, HVAC control system
receives, monitors and selectively stores data, for example, from thermostat 22,
cooling tower 24, furnace 26 and ventilation fan 28. Fire control system 30
receives, monitors and selectively stores data from fire control devices including
30 smoke detector 32 and sprinkler water pressure meter 34. In addition, in an

integrated system, fire control system 30 may optionally receive and monitor data



cooling tower 24, furnace 26 and ventilation fan 28. Fire control system 30
receives, nonitors and selectively stores data fromfire control devices
including 30 snoke detector 32 and sprinkler water pressure nete¢n S4R 2008
addition, in an integrated system fire control system 30 may optionally
receive and nonitor data 1 7 MAR 2006 5 fromthernostat 22 which may have a
primary association with HVAC control sys¢em 20 but a secondary
association 35 with fire control system 30. Water control system 40 nay
receive, nonitor and optionally store data from devices.  including water
meter 42, wat erdTog tesnegatsZideh mey have porimagt assoqetipnavitiy BV AC epatradnal |y,
water control SyShEBot TRKohaasINeealBR 55 ittt SREAGHALR 3 Shake  data
fromfire contr evi ces, for xanp}e, sprinkl er water pressure gauge 34.
Wat er control systramsydemrymaermeeive, martitor fand optiqrallpktoes dgin demudeyigauge 34

directly or thro fire contraol system 30. Electrical contral stem 50
may receive, Hifx\?(i}% W&F?Hmseéqrégt W\"}éf hresyior éena%ﬁ‘g{‘ *F’fdgmt(‘-i"laf%&‘fa"i‘te&é{cont rol
devi ces £2, 540,naMd waler c@?ﬁlolss?%ﬁl' 4YmEPRIERE, rﬁ&ﬁ%&%@@éﬂeét%!é’zéf@ve noni t or

and selectively store data fromsecurity control devices 62, and 66.
HVAC control systadrmmfiré ¢qnarol demieasofor syampls Poinklenweter prassurelgasgesidem 40,

el ectrical con | system 50 d/or_securi contr.ol system 60 y be hard
wired 70 to serv% r%’ﬁr(?fsyﬁgefp g@%ﬁ?cgé‘fee&%\fr%ﬂ sggpk}grrprgysg{,eegaulgﬁég?mernet
15 (lines 80) diredty éradiovgh Fiadsdtit®$ ke 3PP Bt cokrot ?m&@é@ﬁqayyst em

sends periodic requests to nonitoring devices associated with each object

for status i nf&eogiiei Bandrandspleplay iy stors daeirem;edectrical eerirol Hevicesot?, 66+ i ng

devi ces, corres j t h i ond.. ndi . data back
to'the WEADA s gf Shn R RE R S SRRAICLPY REEL AR HRLUS SRS,

sub- syst em devidatagron? fecotityhcantbl éspcesd2neR oy 66 tHUAC dumtobsyeedm DO fite 3. | f

the data froma sub-system device is outside s i fied operational

par anet ers ass&eRER SYSIEEN, Waler %%‘B’E?ﬁ drsign 48b?l%§g*’g ORF sppPme? andr 3, the
SCADA syst em akghtigy tdifroti Silenh 80 thaS Hetld @ted P@lo serFdl B%aﬁ%rﬁﬂ?{ugﬁgte The

notice to the user ‘may constitute a pronpt to the user to ‘execu
command t hat r egthlsesver A ovbrethg ertematt 1 5ofines 8Qror dytradie trausmaission.Chypioaldy,| y, 25

oYk TR R S R Sl B S

each object for status information corresponding to the objects, and the

monitoring devices corresponding to each object respond by sending status data
back to the SCADA system.

The SCADA system associates data received from sub-system devices

20 with corresponding object on the object list 3. If the data from a sub-system
device is outside specified operational parameters associated with corresponding
object on the object list 3, the SCADA system alerts the user to a situation that
requires attention. The notice to the user may constitute a prompt to the user to
execute a command that results in the generation of an active screen. Optionally,

25 the system may be configured to notify the user by automatically generating an
active screen showing the state of the device requiring attention.

The active screen is generated as is known in the art by identifying the
portion of the background drawing 5 that contains a representation of the device
on list 3 that requires attention, generating a graphic interface of that portion of

30 the background drawing on the user’s computer screen and showing the state of

the device requiring attention on the background drawing. The user may select



The active screen is generated as is known in the art by identifying the
portion of the background drawing 5 that contains a represent atj‘(;}n @% @Be
device on list 3 that requires attention, generating a graphic in%4 12 ce
of that portion of 30 the background drawi ng on the user's conputer screen
and showing the state of the device requiring attention on the background
drawi ng. The user may select 1 7 MAR 2006 froma variety of zoom and

wi ndows settings for the display depending on the relative context in

whi ch he or she w shes to.view ttg}eyir? Vi ce,. an?othe system cal cul ates the

boundari es of t??é“?éaﬁﬁ*‘égt"éa"%?‘é WSSPieedior S dirrlay depssdueattes.  The
system then pi elstivcdhtexighieh QEBRLISE BRAS WIS theWet itk rbﬁ&i*}ﬁe gyas'téiﬁ' ated 5
boundary and configures the graphical interface. Using the active screen

gr aphi cal i nt efflgelateydirchounderiasyof therepaamad ssyeen émterhadf plefsicatteordinateslevi ce

or devices regyir] t ent,i on, ,.t he user ange the setting of the

device, turn i?ﬂ eggﬂ%@ oefnfpl‘%]?s u&%‘f"vgi%%?rgsa%/@eﬂcgf Pﬁ‘ttﬁ}&b'z‘SFﬂlic tedo t he

inventi @, a SEABAlsY sicEBnBibuidh the YashicaSEEIRRT ARV Ee aét?ve%)’eege. ot
ui ile.

automatical ly generated and confjggur ed using an electronic as-
Speci fical |y, Sr@hikpkinterisae senesatediby thedfCAPAgystemfthatstfletsthaddvicenr codes

that correspopd,; L i r_device pes. Sippce, the as-built
files exist i nag\,lgé\%ar‘r%@gﬁ)}é (%{T?en?@}k{’ntglg @,Sé%tnﬁa ésﬁ%%eetﬁ#ﬁ%@n%g Q’&élﬁf”éa’tflﬁ“ttead and
di sti ngui sh bebtmeroff or kiegdy tinbfectheatarhor mat s. For exanple, if the system
identifies the as-byilt file as 15 pei ngpi n. DXF forpmat, the system nmay scan

the as-built file fOCCHMNSERARGNFSAEONRICADA BXFiam obthe tyre deseritedabavey st em
to be generat eghal belabloBideslly SnlRMd £k i BLg a0y fire
control systems,yt_ he system}f/\nékll_ll scandtc%gﬂglg-ggglglpglmFfeﬁ{éorgéﬁggwgtrmBXF codes
t hat cor r espondpacefidally ethe electiratic debiidtedrawibigds fiyss se@rmedsor cpd@vhge a nenu of
systens, devi ces and/ or decr\frigcg tg%es for which_ the SCADA 20 systemw || be
generat ed, and (frﬁeép%’vfs)tpesﬁ? G IBEGH A Hevige bipgs-| $ines the ashpiltiides svigia a f or
cor respondi ng @ieyy &OfotMgts S 5RMEM B9 \WeGRSHERl N '@,?%ﬁl' d by the
user fromthe rreﬁyu_. VWen the system?i deent§li)fi es a&grgdv{jlge rllﬁlte%g&%cgl- bui | 't
drawi ng file tthate diffsrenpivanatse Ferewmpe, dfithe lvpsteraidentifinethdewibodt filetas
| ocati Qg and bidadj [ to list. 3. The as-bui fileis
t hen scanned ?%rl ggfrﬁg%%?ggﬁ%atb gs}%ge?ﬁg!saggg%ﬁ ﬁﬁ af%“il%féle-gor alfrown DXF

device codes, or, if the SCADA system to be generated is intended to monitor and

control, for example, only fire control systems, the system will scan the as-built
file only for DXF codes that correspond to fire control devices. The system may
provide a menu of systems, devices and/or device types for which the SCADA

20 system will be generated, and the system may scan the as-built file for DXF codes

for corresponding only to the systems, devices or device types selected by the user

from the menu.
When the system identifies a device in the as-built drawing file that has
been selected from the menu, the device, its location and binding address is added
25 to list 3. The as-built file is then scanned for graphical data corresponding to the
systems and building environments selected by the user from the device list.
Graphical data that corresponds to the devices, systems and environments selected
by the user from the menu are then translated from DXF format into the customize
and user friendly graphical interface of the SCADA system.
30



systens and buil ding environnents selected by the user fromthe device
list. Gaphical data that corresponds to the devices, systens and
environnments selected by the user fromthe nmenu are then t rans| ht'eMAR 2006,
DXF format into the custom ze and user friendly graphical interface of the
SCADA system 30 1 7 MAR 2006 7 Clains 1. A nethod for automatically
generating a supervisory control data acquisition systemconprising: 5

i dentifying devices on an as-built electronic data file; creating data
cells that represent identified devices based on default icon defined for
specified device types; identifying device-specific information and device
relational inforngldime fromthe as-built electronic data file; and 10

configuring each data cell th sai.d device-specific informatjon. 2. The
met hod of claim 11f Lﬁ‘WFé‘FOdcngFrﬁ‘l‘tP@?H@“‘“é[&‘?B?réW£@S‘éPCB‘QE%rCB{ﬁtE‘g dagar aphi c from

the as-built EGhdPRisfenf @ Roriding Showi ng the rel ationship between
sel ected devfces. 15§y§. Théﬁprretlh%d of claim1 where in the as-built

el ect rioni ¢ dat a f idestifysng devides oD¥R as-Guieelectrbnicidpsa files hod of claim 1 further

conprising: 20 ident).fyi vice type a 2V r Qr - a
specific device fF% m%gé}g cégsqﬁﬁtl rF?re'é%(‘gbqepﬁﬁ?%ldegiﬁeg%gﬁ%go% (ge%gﬂ l?{)lrtlji ng the
data cell copimsRqBEipedifled deviebtypesci fic device to said device address. 25
5. The method according to claim1l further conprising using attrjbutes of

9

drawi ng el ements idsntifydeg devicenspepifisdnfogmatinn ansglexicq relationsd mfpsmagiogser
interface i

: r%rr}i the as-built electronic data file; and

10 configuring each data cell with said device-specific information.

2. The method of claim 1 further comprising generating a background
graphic from the as-built electronic data file showing the relationship between
selected devices.

15

3. The method of claim 1 where in the as-built electronic data file is in

the DXF format.

4. The method of claim 1 further comprising:
20 identifying a device type and a device address for a specific device from
said as-built electronic data file; and
binding the data cell corresponding to such specific device to said device

address.

25 5. The method according to claim 1 further comprising using attributes of
drawing elements to specify the binding address and to specify a user interface

icon.




