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FIELD OF THE INVENTION
;

. This invention relates in general to process monitoring and control
systems and in particular to a system for creating control templates that have
attributes, methods, and graphical views associated therewith that can be
selected by a user to generate design process control solutions and from which
the user can create a unique diSpiéy of a view such as an engineer’s view,
operator’s view, controller’s view, and the like. Any variation of the attributes
and methods with the engineer’s view will be automatically reflected in all

other views using those attributes and methods.
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2 2., BACKGROUND OF THE | NVENTI ON Process control involves the use of

I nstruments, control devices and systens for neasuring and mani pul ati ng
‘control elenments such as valves to maintain one or nore process variables,
stich as tenperature, pressure and flow at target val ues selected to achieve
a desired objective of a process including2the safe and efficient operation
of> machi nes and equi pnment utilized in the process. Process control systens
have wi despread  application in the automation of industrial processes such
as those used in chem cal, petroleum and manufacturing industries, for
exanpl e. Control ofyt h%RCmé'WD%F%EW usi ng m croprocessor
based controllers or conputers I ch nmonitor the process by sending and
recei ving comands and data to hardware devices to control a particular

aspect of the procegs or the antir rocess .a.whole, T peckfi.c
process control fu B sc?%&e’r%’ﬁfv&g @5 L6 %&émﬂfe?ﬁa‘f?gﬁoﬂ fﬁi’ééseé and
M Cropr 0cessor SyfenSOfir Uneisuriigyame manipuladng conroleelegients suthdas valdesto
changed t hrough pyogranm ng wi thout requiring difications to the

hardware. For cRAIASAIE, OBt OF TBPIERFOCRIS YR s SUGh A5 IRJRpSRAtUTep pregsune; af ¢ o
have the cont! Qglayl fitfkydiid deteBiel 1d Gctflete A adsifed bBjek Ve of % Brodels

conpare the tan
including the safe and efficient operation of machines and equipment utilized

in the process. Process control systems have widespread application in the
automation of industrial processés such as those used in chemical, petroleum,
‘and 'manufacturing'industriés. for example.

Control of the process is often implemented using microprocessor based
controllers or computers which monitor the process by sending and receiving
commands and data to hardware devices to control a particular aspect of the

process or the entire process as a whole. The specific process control
'functions! impilemented by software programs in these microprocessors or
computers may be individually designed, modified or changed through
programming without requiring modifications to the hardware. For example,
an engineer might cause a program to be written to have the controller read
a fluid level in a tank (from a lével sensor), compare the tank level with a
predetermined desired level, and then open or close a feed valve based on
whether the read level was lower or higher than the predetermined, desired
level. The parameters may be changed easily by diSpl_aying an engineer’s view
of the process and then by modifying the program using the engineer’s view.

In addition to carrying out the execution of control prbc'esses, software
programs are also used to provide feedback in the form of an operator’s
display or view regarding the status of particular processes, to signal an alarm
when a problem occurs, or to 'prbvide instmctibns or suggestions to an
operator when a problem occurs. The operator who is responsible for the

%



preget erm ned desired | evel, and then open or close a feed valve based on
whet her the read | evel was |ower or higher than the predeterni ned, desired
*level. The paraneters nmay be changed easily by displaying an engineer's
view of the process and then by nodifying the program using the engineer's
view. In addition to carrying out the exectution of control processes,
software progranms are also used to provide feedback in the formof an
operator s display or view regarding the status of particular processes, to
signal an alarm when a problem occurs, or to row de msér uctions or _
suggest i ons tocaﬁthbBF%ﬁeé‘i neadsitoview sis BrAcew rem hisrpeing ghvigwe rA displaysor
responsi bl e for AChR hi s
poi nt of view. gél&ﬂ F(%us“(j) els ?’;‘/‘@ﬁgg‘f?mﬁ?g% d‘té‘zﬁ@[ &ﬁe |n%£é§na
bet ween t he ni mnn;mﬁeesmocompatet performingetheo praxesy contropdunction rapdt the

process control function aﬁg thS }vgeraégr and al so between .the p

or engi neer and®PERUOR; @ndp Al sbePasns Jhe . APETAMIMEr oPr cERginee: ?:R—fff

]g dipgggﬁsfs ﬁ g ?ﬁigﬁ& rbﬁéb%bf Basedyreolert dtodonipité Opéforiing tRE proécess wiuroﬁnd
u i ons i

function.

Systems that perform, monitor, control, and feed back functions in -,
process control environments are typically implemented by software written in
hlgh-level computer programmmg languages such as Basic, Fortran or C and
executed on a computer or controller. These high-level languages, although
effective for prdce.ss'control programming, are not usually used or understood
by process énginee_rs, maintenance engineers, control engineers, operators and
supervisors. Higher level graphical display languagés have been developed for
such personnel, such as continuous function block and ladder logic. Thus each

‘ j of the engineers, maintenance personnel, operators, lab personnel and the like,
. tequire a graphical view of the elements of the process control system that
enables them to view the system in terms relevant to their responsibilities.

For example, a process control program might be written in Fortran and
require two inputs, calculate the average of the inputs and produce an output
value écinal to the average of the two inputs. This program couki be termed
the AVERAGE function and may be invoked and referenced through a
graphica! display for the control engineers. A typical gi'aphica'l display may
consist of a rectangular block having two inputs, one output, and a label
designating the block as AVERAGE. A different program may be used to

- create a graphical representation of this same function for an operator to view
the 'average value. Before the system is delivered to the customer, these
software programs are placed into a library of predefined user selectable
features. The programs are identified by function blocks. A user may then



~process control environments are typically inplenented by software witten
i n high-1evel conputer programm ng | anguages such as Basic, Fortran or C
‘and executed on a conputer or controller. These high-Ilevel |anguages,

al't hough effective for process control programmng, are not usually used or
.under st ood by process engi neers, naintenancg engi neers, control engineers,
operators and-sypervi sors. Higher |evel graphical display |anguages have
been devel oped for such personnel, such as continuous function block and

| adder |ogic. Thus each of the engineers, maintenance personnel, operators,
| ab personnel afiyok8d fuhfon ARELLIES: the Bréf¥fingd lgra hgaxn oé aeE@ush&wc%e&E the
process control systemth enables themto VI e s emin terns

rel evant to t hedxffereaqomws tfot the eperam eaginagt, @1c. zby;sptncass oaernfrapluralityr am

of “the T nput s aRt PO LRk Fepfti e, dbckdCtpr Bk i dRBnGALotdf Sirdll.
i nputs. This preglafiehGathe? then haonigdotdteeleyli%t&whm rofeaniy Foftran,

i nvoked and referenced through a graphical display for the cont rol
engi neers. A tyfarcesamplephi cal display nmay consist of a rectangul ar bl ock

having two inputs, @n S ' - :
AVERAGE. A di fferen% rd(;'gir glrtﬁsh’aa g&ﬁée ki gﬂg’r g%ﬁgﬁgh%tgﬁi@aﬁﬁkase&lated
representati on finctionblockiani betstmdfmra controb éibedrgs A desigrer ¢quippedwithe
val ue. Before the sgsltemls elivered to the ﬁust gner, these software

programs are pl sichqa; hraryacan desigp rypegss somtroh selutions by dnteseonnesting, on a

computer display screen, various functions or elements selected with the

function blocks to perform particular tasks. The microprocessor or computer
associates each of the functions or elements defined by the function blocks
with predefined templates stored in the library and relates each of the program
functions or elements to each other according to the interconnections desired
by the designer. | !dealiy, a designer could design an entire process control
program using graphical views of predefined functions without ever writing one
line of code in Fortran or other high-level programming language.

One problem associated ‘with the use of graphical views for ﬁrocess
control programming is that existing systems allow only the equipment
manufacturer, not a user of this equipment, to create his own control functions,
along with associated graphical views, or modify the predefined functions
within the provided library. _

Thus, new process control functions are designed primarily by companies
who sell design systems and not by the end users who may have a particular
need for a function that is not a part of the standard set of functions supplied

| by the company. The standardized functions are contained within a control
library furnished with the system to the end user. The end user must either
utilize existing functions supplied with the design environment or rely on the

company supplying the design environment to develop any desired particular



f eatures. The prograns are identified by function bl ocks. A user may then -

4 invoke -a function and sel ect the predefined -graphical representations to
‘create different views for the operator, engineer, etc. by selecting one of
a plurality of function blocks fromthe library for use in defining a
process control solution rather than havingsto develop a conpletely new
programin Fortpran, for exanple. A group of standardized functions, each
desi gnated by an associ ated function block, may be stored in a control
library. A designer equipped with such a library can design process control
solutions by in AIRRC eh i dion® utiersndi gad: Sfr r

f-uncti ons o%/ el g@rr%ﬁté se}f%lguggjg \?ff‘ﬁﬁg e flgnt(]:ltgi(a)énglﬁe(l)‘c sﬁ%dp\éé‘f.%lgﬂﬁy the
particul ar taskpararheters afritbpeoginesds view, themnalt ethea sizosisingzhescparainetérs

functions or- el gnents,defined b he [function,bl.ocks w t redefi ned
t enpl at es storeﬁaY%Eq he TPVH ‘5&5‘&2@09@' %9@%55‘5'3’“4%8_‘ ? SURCAIQT RAOGTATBNS
or elenents to gnd Wiew prigrams ars iof@ntdeviidped MAPRARSRE ARd dreR5t néeﬁ'gf)?}int he
designer. ldeally, a designer could design an entire process contro

program usi ng gHieghated developmentpeaviserment.  ufdearlynssught pracedureeris weéryi ng
one . cumbersome, expensive, and time-consuming.

What is needed is a uniform or universal design environment that can -
easily be used, not only by a designer or manufacturer but also a user, to -

customize an existing solution to meet his specific needs for developing process
control functions. Such a désign environment would enable a process control
designer or user to modify a standard process control function or create a
unique customized process control function and create the graphical views to
be associated with the modified or newly created process control function, all

~ within a common environment. The design environment should have a
common intérface for both the creation of the function and for its associated
engineers, operators, lab and maintenance personnel or other desired users
such that when the engineer’s function is modified or created, the modification
or creation manifests itself in all other 'graphicél views of the function. In
addition, the design environment should have a common database.structure of
attributes and methods and the graphics associated with the process control
function to allow modified or created process control functions to be
represented in whatever graphical methodology that is desired or required by
the designer, whether by ladder logic, continuous function block or other
design languages required by the various engineer, operator, lab, and
maintenance personne! as other desired graphical views.



| i ne of code in Fortran or other high-Ievel pr:ogranm' ng | anguage. One
probl em associated with the use of graphical views for process control

‘programming is that existing systens allow only the equi pnent nmanuf act urer,

not a user of this equipnent, to create his own control functlons al ong

wi th associ ated graphi cal views, or nodifygthe preq Jen met--ohs "Vlthl n
tke provided_library. Thus, new process control fugw‘b Eé';'r@

primarily by conpani es who sell design systens andlngf H‘-_H@E@nd us rs who
may gavg a particular need for a function that is not a part of the~
standard set ofgripRA Fs#; | ¢ conpany. The standardi zed
functions are cont al neg'né E‘aﬁg%ﬁ?‘rlgp'el i b?gr yyf urni shed with the system
to the end user. The end user nust either utilize existing functions

lied th th [
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t he. engineer's view, then all other views using those parangters have to be
rewritten and efiningprogespcantigl Jurgions der use m (RTOFESS rF%t@ rRfegramming

environments. Each control template includes both programmed functions and

graphical views of the functions so that'a particular graphical view can be -
selected. A uniform design environment is provided that allows a user to
develop .a proceSs control function aloqg_ with the associated function blocks

or icons identifying the various views of the functions, which may be stored as

a control template along with other templates in a common control template
library.

In one embodiment, a process control programming environment is
provided for deéigning unique control 'templates that define process control
functions used in designing control solutions in a proce'ss control environment.
The environment (often referred to as a workstation) includes a central
processing unit having an input device such as a keyboard and/or a mouse and
a graphical display for providing a visual interface between a user and the
central processing unit. A control template generator stores process control
function data in the form of attributes, methods, and graphical views associated
with process control function represented by the unique control template. A
control template library is uséd to store newly created as well as pre-existing
control templates.

In another embodiment of the invention, a control template generator is
provided that includes an attributes and methods language generator for
storing the process control function data that defines the attributes and
methods to be associated with a control template representing a specific

process control function and a graphics generator for designing graphical views

-
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and wvi ew prograns are often devel oped i ndependently and are not part of an
integrated devel opnent environnent. Cearly, such procedure is very
‘cypber sone, expensive, and tinme-consum ng. What is needed is a uniformor
uni ver sal design environment that can easily be us d Trot—enly by a
designer or manufacturer but also a user, t® custo 15 ﬁHEES(HASiBmNsoI ution
ta nmeet- his spegific needs for devel opi ng process ftontr BEPLAGED i ons.] Such a
desi gn envi ronment woul d enabl e a process control designeror—usesto
nodi fy a standard process control function or create a unique customn zed
process control afsaefdtéd "withOthe ?@6&5.% h@néroR Mhét#dn \tepSented bBy ahe Ogditra1d
with the nodified or newly created process control function, all wthin a
conmon envi r onidfaplat, suete shagnthengttributes randsmethads Hangnage generator andr thece

f both th ' ' [ gt i neer.s
operators, Tab BUPHE Sineritor pHOGlE L wfbts BEsigd SnARRRGLA' GE ASL UMBRRSYE,
when the engi Pedié sc.o?mﬁ;. ﬁempl'atiesmﬁ]lfei-edributhe.sraim eﬂet&?ﬂgfli{iﬁﬂg&ﬁ%ﬁ?&imﬁa‘r o
ts.its in all other graphica e .
2ddi 1 on, "the. BRSNS Ry reitacs Halay Yinpas Shas Allouhs user-A0-defing sLialeste o
attributes and gRihOGRriBltkstdBe Asidred m%gssarggﬁgrr g\ﬁacpsstéaﬁnrai mggﬁat rol

function to allow nodified or created proces: unctions to be
represented i n thatleetorgeraptei thd mushodsitd bgyassociatedswithsthe eprogessr enptroled -

' ' ' f i on,.bl.ock or
lg{htere desi gner t'ut\ll\cl:rgi%tnt1 en['h%ygxla%ggc%r gén%%t%i‘ pcrg&hclasn Ltjl*(ljeu%set'u\r.]v?ﬁﬁI a display screen

* interface which can be used to create graphical views that visually represent
the attributes and methods selected by t_he user to define the process control
function. The graphics generator provides a display screen intérface in a
manner similaf to the attributes and methods language generator and allows
the user to create graphical views to be associated with the control function.
Such views includé, for example only, an engineer’s view, an operator’s view,
a control view, a maintenance vi'ew, and other views as desired. Once a user
has designed a new control template, the control template generator stores the
data representing the new control template in the control template library.
The control template function data stored within the control template library.
can then be utilized in designing, rﬁodifying, and implementing process control
programs and views to be included in displays for operator, maintenance, etc.
Thus, each control template includes the algorithms, the inputs, the outputs,
other attributes, and the program for performing the process control function.
In addition, a plurality of conversation sets are associated with each attribute
defined in the control template. The conversation sets define user interactions
which may be invoked from a defined view that are related to the particular
process control functions. The conversation sets include definitions of soft
keys, windows, fields, etc., which enable the user to communicate with the

template and insert new attribute values or modify old ones in the function.

-
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design | anguages requifed by the various enginéer, operator, |ab, and

Jrai ntenance personnel as other desired graphical views. 6 SUWMMARY OF THE-

| NVENTI ON The foregoing problens are solved and a techpni cal advance is
achi eved by a system of the present invention for des 79)-B sl que contr ol
tenpl ates defini.ng:-process control functiogs for use fin Pry :
progr ammi ng enwi ronnents. Each control tenplate incl uds D
functions and graphical views of the functions so that a par
gr aphi cal view can be selected. A uniformdesign environnent is provided
that allows 2 Thas, if hektiRbRRHBn NnIC 3. Gofclatbd bRG Aftihe UBNkd i ac
associ ated function blocks or 1cons 1rdentitying the various VI ews 0 he
functions, whi eentialtemplatenisgnodified, them albbf thengiaphizrabviewy wiith refeberice

tenplates in a . late,library. It is an object of the
present invent }fgggifgﬁgggp{ogfifﬁéﬁéﬁ_ rChﬁBgee di sadvant ages of the prior art.

According to one agpeithpertaithechficabadvantisenichisvelty thel prefét\intétlich is
process control,.system which perforns process contrdl functions . in a
process envi r ot USEEicAR gxisting templates or create his own control templates

for use in process control, rather than reiying entirely on the standard
templates within the control template library furnished by the design
environment manufacturer. Such created or modiﬁed template includes the
necessary attribute definitions for c_reating any desired graphical view. Thus,
a user can create a multitude of custom graphical views from the single
modified or newly created control template for association with particular
control functions and store the créated views with the control functions for
later reference. |

-_
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N

-



L

- tenpl ates, each tenplate representing a sel ect ed process control functlon

for a control environment and in which different control tenplate views of -
a_sel ected process control function may be displayed, the system
conprising: A a central processing unit; B. a plurality of control

tenpl ates that can be accessed by the cent@al processing unit wherein each
centrol tenplate includes: (1) process control function information; (2)
attribute information pertaining to the process environnent; (3) a
conversation set associated with the process control function information
and the attri bhERIEMDESCRIFTION OF THRDRAWMINGS:r to interact with the
attribute information in a manner specified by a selected control tenplate
view, and (4) control nmethod instructions which use the attribute

C & user i nt or f aca HAELABSR bRbvedrRRlchetsee iR R o, ™
enabl es. a user fofthdalthe appendsd claims.cThe dhvention itsefphowever)ad well ag otkems

for systematically pronpting the user -to input, control tenplate ipformation.
conprisi ng one o@ne%ef%wmmmamwwsﬁ? thhéess g tbye'speam he
control nethod I ' IAH PTRORL 6¢ efiNodh _
tenpl ate generzg?g?&vsﬁ?%‘hﬂ%rs]lgﬁ es l:l"aggtbrt?'ggg{:;lons ﬁ]gl;thgﬂgrgn@ﬁr{?%a y geﬁ%tr ate
a control tenplwlen iread einp cosjanction hwithother accampariying: figures, matherein ilikeut by
the user. Accordi n&ﬁ%() anot he{ aspect of the present invention there is

provided a memSARSTAN) TeRTGSNL like (lemEnts apd M MNIC osenting a sel ect ed

function of a control WIERESs2! Mid 3 REMAKSiGEMnNTRRting B Hro€aD bdiobei N
used to generate.a plurality of displayable views of the Sselected function,

sai d tenpl at e comFonment of pheopdos acbntrol function information;
FIG. 4 is a generalized embodiment of a workstation of the present

invention allowing a new control template to be created or an existing control
template to be modified for only one view, such as‘an engineering view;

FIGS. SA-G are basic block ﬂiagrams of the preferred embodiment
of the present invention; . '

FIGS. 6-13 are successive screen displays of a workstation in the
environment of FIG. 4 for illustrating how a designer would éf_eate or modify
a control template according to the invention;

FIGS. 14 and 15 are workstation screen displays showing a graphical
editor interface constructing an engineer’s view and an operator’s view,
respectively; and | '

FIG. 16 is a table which summarizes the elements of a control
template.



attrtbute information pertaining to the procesé envi ronment; a-conversation

Set associated with the process control function information and the

attribute informati on which enables a user to interact with the attribuf[e
information in a manner specified by a sel ected 7 control tenplate view .

"~ control nethod instructions which use the 80tribute informati on and the

conversation set to performa process control function; and a plurality of

"~ control tenplate views capable of sinultaneously displaying different views

of the same process control function wherein each of the control tenplate

views uses the DETAILED DESGRIPTIONQPITHE INVENEION nteract with the
control process in a different manner. According to still another aspect of

the present invention there is provided a nmethod of creating or editing

Control funettons i 4 RSP EERARinaY TR SRbE IR TIL CRpE 8 HE 10,

sel ect ed procesilustrater mJ comrol ienwirbnment dontimplementingonhe npriom ard" '[ﬁlt?cess
unction may

di ff t ntro vi ews of a .sel ect process control

ble dle;glnaygg t rgﬁnghl‘oﬂ‘iﬂ%% ﬁ%‘“f?léY%IP@pﬁO%dFdUAes 88 OPSTItAR workstation  t y
f trol t

o koo s T WBIS 10, Sy SSHIAS O EAOHA DO,

tenplate includes: (1) process control I on;
i nfor mati on perintgrepnmeated thyea doczleseeaenetwock (BLAN"Y dP8zfor transferring and

receiving data and control signals to and from the various workstations.and -

=3

controllers 110. The workstations 102, 104, 106 are shown connected by the
LAN 108 to a plurality of the controller/multiplexers 110 that provide an
electrical interface between the workstations and a plurality of processes 112.
It is understood that the LAN 108 may contain only one workstation connected
directly to a controller/multiplexer 110 or may contain many workstations 102,
104, 106 and many control!er/ multiplexers 110 depending upon the
requirements of the process control environment. It is also-understood that
a single process controller/multiplexer 110 may be responsible for controlling
several different processes 112 or may only be responsible for controlling a
portion of a single process.
In this environment, a process control strategy is developed by creating . -

a software control solution on the engineering workstation 106, for example,
and transferring the solution via the LAN 108 to the operator workstation 102,
lab workstation 104, and to controller/multiplexer 110 for execution. The
operator workstation 102 and lab workstation 104 provide interface displays
to the control/monitor strategy implemented in the controllér/ multiplexer 110
and communicates to one or more of the controﬁer/multiplexers 110 to view
the processes 112 and change control attribute values according to the
requirements of the designed solution. In addition, the operator workstation
102 and lab workstation 104 may provide visual and audio feedback to the



conversation set associated with the process control function information =

and the attribute information which enables a user to interact with the
Cattribute information in a manner specified by a selected control tenplate
view, and (4) control nethod instructions which use the attribute _ .
i nformati on and the conversation set to pettforma process control function;
B.= coupling a user-interface device to the central processing unit; C
enabling a user to select a control tenplate for display with the
user-interface device; D. systematically pronpting the user to enter

control tenpl aioperatbp regdrding thenseitus iand conditions ofl thebontrbiléd>ptadesyesatipon,
nmet hod i nstructions;

th ti d the, control and E. .
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for creating auseminterfacsodevice 1Hbsuchiasa keyboardalightpencind theike! ThehCPU

represents a selkgcted function.of a contro raaess for a prqces
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function, sai dtha!dIbevorketations RatHif thé pPoces conRoP¥dESifindHt CRRP fachify %P'
function inforpation; providing attribute information pertaining to the
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blocks for use in process control and monitoring. These function blocks are

provided by the designer to the end user for use in the specific process control
environment 100. _ ‘ -

As shown in FIG. 2, the engineer’s view of the function block library 122
contains a!nurhber of function blocks 22, 23, 24, 25, 26, 27, 28, 29, 30, am!i 31
that are used to define and access a particular function. These function blocks
can be accessed by the CPU 116 as represented by dashed line 119 to define
a monitor/control strategy on the display 118 as shown. Thus, the averaging
input ‘function block - 22 (Al), representing a tempefature measurement
function, may be defined for temperature T1 and temperature T2 and may be
selected and included in the display 118. If it is desired to average these
temperatures, the function block 23 for the averaging function can be selected
and the temperatures T1 and T2 coupled to the averaging template
represented by function block 23. The output of the averaging function

* represented by function block 23 may be Edupled to a PID function
represented by function block 26 selected from the function block library 122,
The output of the PID function represented by function block 26 may be .
connected to an output device function represented by function block 28 and



interact with the attribute information in a different manner; and using
control nethod instructions to formthe process control solution with the
attribute information, the conversation set and the plurality of

di spl ayabl e vi ews. 8 According to still another aspect of the present

I nvention there is provided a conputer systlam for generating control

t enpl ates used iLn designing control solutions for a process controller in a
process control environnent, said system conprising: nmeans for
systematically pronpting a user to specify a control attribute, control
software for preelestwdfgomahd fandtiobbloek tibcarp 122.affhus; amecesse:nhablMﬂoxiMr t he
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control tenpl at @aclanéhejmlugré fixed o5 predetgrmined gnanpess.u Tihysidf dowereodesired .
t errpl ate 'to have flow measurements connected to the averaging function represented

by function block 23 instead of blocks 26 and 28, the system designer would
have to create a new function block for storage in the library 122 so that it
could later be viewed by the user in a manner similar to that illustrated in
FIG. 2. :

The creation of such a function block in the prior art is illustrated in
FIG. 3. The new function 125, represented by function block 22, includes a
process control function 123 that has inputs 10 and outputs 12, an algorithm

: 14 and parameters 16 and 18 of any known types associated with the process
control function. Fixed data 20 are also associated with the process control
function 123 and may include fixed filter coefficients, set time intervals and the
like. ' An engineer’s view 22 of the function is created to represent, and is
considered part of, the created function block 125. The function block 125 is
then stored and represents the created function block in the function block
library 122 so that it can be accessed to pull up the created function block 125.
It can then be added into the monitor/control strategy definition as shown on
display 118 in FIG. 2 as described earlier.

It should be noted, however, that the function block 125 is specifically
designed for the engineering view. Thus, any changes to the monitor/control
strategy represented by block 118 in FIG. 2 will not show up in the operator’s
view, the maintenance view, the lab view, or any other view. If the change is



to allow the user to thereafter select and recall the unique tenplate for
deS|gn|ng a control .solution on said display. According to- yet another

‘aspect of the present invention there is provided a method for .generati.ng
contr ol tenpl ates used in designing control solutions in a process control
environnent using a conputer system said ngthod conprising the steps of:
systenmati cal |y pronpting a user to specify a control attribute, contro

software for processing said attribute and a graphic representation for a
uni que control tenplate; generating a unique control tenplate by grouping
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FIG. 1 with the addition of a template generator 124 and the control template

library 123 which form a control template system 120. Where like elements
of the prior art correspond with like eleme__nts of the present system, identical
numerals have béen used. A control template according to the present .
invention is defined as the grouping of attribute functions that are used in
controlling a process and the methodology used qu a particular process control
function, the control attributes, variables, inputs, and outputs for the particular
function and the graphical views of the function as needed such as an engineer
view and an operator view.

The control template system 120 includes the control template library 123
that communicates with the template generator 124. The control template
library 123 contains data representing sets of predefined or existing control
template functions for use in process control programs. These are the
templates that generally come with the system from the system designer to the
user.. The novel template generator 124 of the present invention provides an
interface that allows a user to create new control template functions or modify
existing control template functions, both of which may also be stored in the
control témplate library 123. |



view Thus, a user can create a multitude of ‘custom graphical views from
the single nodified or newy created control tenpl ate for association with
‘particular control functions and store the created views with the control
functions for later reference. 9 -BRI EF DESCRI PTI ON OF THE DRAW NGS The
novel features believed characteristic of i4e present invention are set
farth in the appended clainms. The invention itself, however, as well'as

ot her objects, features and advantages thereof w |l best be under st ood by
reference to the foll ow ng DETAI LED DESCRI PTI ON of the preferred enbodi nent
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' function, such as inputs, outputs, and other attributes, as well as providing
display screens for enabling the user to select methods or programs that
perform the new or modified function for the particular control template. The
graphics generator 128 provides the means for designing graphical views to be
associated with particular control templates. As will be further discussed
below, a user utilizes the data stored by the attributes and methods language
generator 126 and the graphics generator 128 to completely define the
attributeé. methods, and graphical views for a control templaté. The data
representing the created control template function is preferably stored in the
control template library 123 and thereafter can then be selected and used by

h an engineer in the design of process control solutions.

FIGS. 5A-G illustrate how a control template 130 shown in FIG. SA can
be created or an existing control template modified by the present invention
to customize a solution to meet specific needs for developing a process control
function such as modifying an existing standard process control function or
creating a unique customized process control function and create the graphical
views to be associated with the modified or newly created process control
function, all within a common process control environment. Thus, using the
control template system 120 shown in FIG. 4 and following the instructions as

~ illustrated herein relating to FIGS. 6-15, the control template 130 shown in
FIG. 5A can be created. The created control template includes the process
control function 132 again designated with attributes such as inputs 40 and
outputs 43. It includes the algorithm 44 necessary for performing the function



of the present invention;, FIGS. 6-13 are successive screen di spl ays of a
wor kstation in the environment of FIG-4 for illustrating how a ‘designer
woul d create or nodi fy a control tenplate according to the invention; FIGS.
14 and 15 are workstation screen displays showing a graphi cal editor

I nterface constructing an engineer's view ggd an operator's view,
respectively;-and FIG 16 is a table which summarizes the el ements of a
control tenplate. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON A process
control environnment 100.is shown in FIG 1 and is used to illustrate a
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process™ control system 100 includes an operator-worksta . _ i
wor kst at i on 104theaiiputind@ and wutputs #3viorprovideithe pro®@ss centroli fuactign desired.

ot comnect et Y R PAAETG Set (ah, § RBA0 S BERGRERS an
are created and associated with the process control function 132. These
conversation sets relate to the parameters of the process control function in
terms of the engineer’s view, the operator’s view, the controller’s view, the
maintenance view and other views as desired. Control template views 34, 36,
and 38 are shown created as a.part of the process control template 130 and -
identified from the standpoint of an engineer’s view, operator’s view, and lab
view. Clearly, other views ;:ould be associated with the conversation sets 42.
Tﬁese control template views 34, 36, and.38 are' then stored in the control
template library 123 as shown where they cah be selected by the user through
the interface 118 to define control/monitor strategy at the engineer’s
workstation 106 or to create displays using predefined template views for
operator or lab interfaces to the control/monitor strategy in the workstations
) 102 and 104.

Suppose, for example, that the engineer desires to create an engineer’s
view of an amplifying function 34 (shown in phantom) to the output of the
output device function 28 shown in FIG. SC. He creates the engineer’s view
of the template 130 shown in FIG. 5A using the template generator 124 in
FIG. 4 as will be shown hereafter. ‘At the same time, he also creates the
conversations sets 42 that relate to the operator’s view, the lab view, the
maintenance view, and other needed views accordingly. Thus, if the
amplification function 34 requires certain voltage limits for the engineer’s view
118, the lab view may need to indicate that char;ge while the operator’s view
may not even have the change shown thereon. However, whatever change
made on the enginéering view that'is necessary tb be shown in the other views



contyollers 110. The workstations 102, 104, 'idﬁ'a're shown connect ed b'y t he .

LAN 108 to a plurality of the control I er/mltiplexers 110 that provide an
el ectrical interface between the workstations and a plurality of processes
112. It is understood that the LAN 108 may contain only one workstation
connected directly to a controller/nmultiplgxer 110 or may contain nany

war kst ations-1Q2, 104, 106 and nmany controller/nultiplexers 110 dependi ng
upon t he reqU|renents of the process control environnent. It is also
understood that a single process controller/multiplexer 110 nay be
responsi bl e for LT @ be
responsi bl e for @% M i ﬂﬂ'@epor?l{egﬁbéf&éﬁgbr egggﬁgéls%%lﬂe ﬁﬁgasoﬂrhy
environnment, a her showasherpaftenl strategy is devel oped by creati ng a software
control sol Gtion on.the e:nger neeri n(% wor kst t on, 10
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wor kstation 102 and | ab ‘workstation 104 may provide visual and audio
feedback to the  .Inlike manner, the operator’s view 50 of the control template as shown

in FIG. 5D will include the data 36 created for the new control template 130.
The opérator can then select data 36 from the view in FIG. 5D to access the
newly created operator’s view of the control téinplate 130 and add it to the
operator’s interface display 118 in FIG. SE which is constructed using other
stored data 52, 54, 58, 60, and 62 from the operator’s view in FIG. 5D.

Again, in like manner, the lab view 64 of the template 130 is shown in
FIG. SF. It includes data 38 representing the newly created lab view of the
control template 130 as well as other data 66 and 68. The lab interface display
118 in FIG. 5G is then constructed using the lab view 64 of the newly created
control template 130.

Thus, the created process control template 130 forms a common or
universal environment which, when created or modified through an engineer’s
view, for example, will modify all other necessary views accordingly thus
eliminating the need to create separately additional templates for each of the
other views. Notice in FIG. SA that control template blocks 34, 36, and 38
representing the various views are part of the template 130 and are stored in
the control template library 123 such that at the engineer’s workstation an
interface display for a workstation is created. For any of the workstations
shown in FIG. 4, any one of the predefined views can be obtained by accessing
‘the library 123 and designating the particular template function block desired.



operator regarding the status and conditions of the controlled processes

1-12, as will be further discussed bel ow. The engineering workstation 106
ﬁncludes a central processing unit (CPU) 116 and a di splay and i nput/out put
or user-interface device 118 such as a keyboard, light pen and the |ike.

" The CPU 116 may al so include its own nenory¥7117. Wile not shown, it is
understood that_all workstations within the process control environnment 100
i nclude at | east one central processing unit 116 electrically connected to
a display and user-interface device 118 to allow interaction between a user

and the CPU. A Consitdernow thekdétalls Df\thé Z2edtibngef armdw Yoniwobterplate obhe MY
be part of, the CPB_ 116 "of . t he .engi neeri ntggm)r kstati-on 106 and provi des
fixed function Mogiication of an-existing gonszal 8 and nonitoring. These

function bl ocks ar eRQféol‘Yihget@_ PGt e adﬁgwﬂspgﬁof'%W? g‘ﬁﬁrzori t%'}i]sgw 118 the
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200 'appears on the display 118 of the workstation 106 in this illustration,
although it is understood that multiple engineering workStati'ons. may exist in
the envirdn_ment 100. Next to the window 200 is a reference block 202 entitled
"PROGRESS TO NEXT DISPLAY" that represents information that can be
selected to indicate keystroke seqﬁences required by the window 200 and a.
reference block 204 entitled "EXPLANATION" that represents information
that can be selected to provide an explanation of the purpose of particular
portions of the window 200. It is understood that reference blocks 202 and
204 do not appear as part of the window 200 or as part of the displéy 118
unless selected, but are provided in FIG. 6 and, like reference blocks, are
shown in the following figures as an aid to understanding this specification.
The template generator interface window or display screen 200 includes
a number of elements that are common to computer windowing environments
such as X-Windows, MicroSoft Windows, or OS/2 Presentation Manager and
will therefore be only briefly described. The window 200 contains a border or
frame 206 around the perimeter that defines the size and location of the
window with respect to the display 118. It is understood that typical window
environments allow many different windows to be viewed at one time within
the display 118. Within the border 206 of the fémplate generator interface
screen 200, a number of control points are found. The control points include
a control box 208 for moving, sizing, and closing the screen or window 200, a

title bar 210 for display'of the window’s program name or title, a minimize



a nonitor/control strategy on the display 118 as shown. - Thus, the. averaging .
“input function block 22 (Al), representing a tenperature neasurenent '
“function, nmay be defined for tenperature Tl and tenperature T2 and may be
selected and included in the display 118. If it is desired to average these
tenperatures, the function block 23 for tH8 averagi ng function can be

sel ected and-the tenperatures Tl and T2 coupled to the averaging tenplate
represented by function block 23. The output of the averaging function
represented by function block 23 nmay be coupled to a PID function
represented byphtteat 202 fot Qolapéing etheCéceéer 0P "Window! 206 tine abkmal icoRicar ¥
122. The output of the PID function represented by function block 26 may be
connected to afeRrgspuatianwhile stikhallowing theprogeamada exgcute i magimize datons” and

12 selected fr | _ Is e . _
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28 and coupl ed tg&gt k}gr ,oll;l, d'&_lspl ay 118 to il st,{_l?te thg l,t,)rocess, .
cont r ol / moni t oFOERARASyithin the ScrepnRr windewsilo The Frak & the area withimther ¢ he
control tenpl abgpddr206'% th wdiking area 218. This area provides the graphical and

~ textual interface between the user and the program of the control template :

generator 124 to allow the user to communicate with the CPU 116 to create
_or modify a selected control template. The above-described window elements
are well known in the art and will not be further discussed.
Within the working area 218, a'graphical representation of an open book
220 appears. The book 220 provides a visual interface between the user and
the template generator 124. This book 220 allows a user to read and select
data representing a control template that exists or qata that is to be associated
_with a control template that is to be created. The CPU 116 of the workstation
106 is used for the selection of data prompts causing the generation of display
screens that enable creation, execution, and monitoring of process control
programs and with the template generator 124 for the purpose of selecting
display screens that allow creating and/or editing of control templates. The
book 220 includes a title portion 222 and a selection portion 224. The title
portion 222 provides the user with the name of the particular project, or book,
that is currently selected or opened. The selection portion 224 provides a list
~ of data prompts related to processes associated with the particular project that
may be selected by a user to create the unique control template or modify an
| existing control template. It is understood that a user "selects" particular
- commands, functions or portions of the window 200 in any conventional

windowing manner, such as by double clicking 2 mouse (not shown) on the
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122 nas fixed paraneters associated with themso that they can be coupled -
to each other only in fixed or predeterm ned nmanners. Thus, if it were '
desired to have flow measurements connected to the averaging function
represented by function block 23 instead of blocks 26 and 28, the system
designer would have to create a new functitth block for storage in the
library 122 so that it could | ater be viewed by the user in a manner
simlar to that illustrated in FIG 2. The creation of such a function
block in the prior art is illustrated in FIG 3. The new function 125,
represented by grofifits 6nbplefitdtingZa chimpldidatey Ieqidice oh theseRintbHacd §&Hcd 23
that has inputs 10 and outputs 12, an algorithm 14 and paraneters 16 and 18
of any known tsyeh asaskeybeaedishewn astparpefodispley d&ht rol function. Fixed data
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a display screen that relates to a plant arrangement of physical equipment

gy

associated with the DIGESTER project, as well as diagnostic interface screens
for mo'nitorin'g the equipment. The OPERATIONS subreference prompt
selects a display screen that relates to process control programs and associated
operator interfaces that have been developed for the Area 1 and Area 2
references withih the DIGESTER project. The CONTROL subreference
prompt selects a display scréen that relates to control/monitor strategy
definitions associated with the Area 1 and Area 2 references. This information
may be placed in a controller/multiplexer to provide control or monitoring
functions to be viewed by the workstation. A user may select a subreference
prompt from one of the defined references (Area 1 or Area 2) for the purpose
of displaying and then editing or modifying pertinent screens or developing
process control programs that are associated with particular aspects of the
selected areas. Upon selection of the CONTROL subreference prompt, the
user is provided with a control/monitor strategy interface display screen that
provides screen prompts that allow a particular process control program to be
* created or modified that relates to the selected subreference.

At the bottom of the selection area 224, an "APPENDIX" 228 is shown
with screen prompts that include a "FISHER LIBRARY" 229, and a "USER
LIBRARY" 230. The FISHER LIBRARY screen prompt 229 selects a



desi-gned for the engi neering view Thus, any changes to the moni tor/control
_strategy represented by block 118 in FIG 2 wll not show up in the
‘operator's view, the maintenance view, the lab view, or any other view If
t he change is 13 essential to the operator, the controller, |ab
personnel , mai ntenance personnel” and the I:m(e, each interface display would
- have to be nmedified to address and show the individual attributes of the
new function block. In other words, there is no predefined view which could
be referenced to nodify the interface. This is the case because only the
engi neering Vi ﬂﬁ;vi re i f ; ' LEWS
negded to great% gétb e oped}?tj%l?ﬁgyg@@ kﬁn@ﬁreﬂ@ﬂgeﬂ or les .H%%Gg{rb{'%ﬂi? ﬁe
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enbodi nent of t resent {nvention, I nc t he el n the
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~prior art as s
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120. Where like elenents of the _prior _art correspond with ke el ements of
the present sydhegontral tfemplatelibsary 123 fay aisedaprosess. ‘-‘mesﬁrﬁfpsmmfemﬂ)’ate

according to thedfifs$Ré USER LIBRARY screen prompt 230 in the APPENDIX of the
selection area 224, the user selects a first data display screen for -

-l

communicating with the template generator 124 for the purpose of creatingor -
editing existing control templates 316 as shown in FIG. 7.

" Referring to FIG. 7, a window 300 is shown corresponding to the first
data commuhication screen including screen prompt 316 for the USER
LIBRARY selection of existing control template data and other system
features 318, 320, 322, 324, 326 for the selected project in the APPENDIX 315
_thereof. As in FIG. 6, an open book 302 is shown in window area 304 having
a title block 306 designating the DIGESTER project and having a selection
portion 308 designating the same Area 1 and Area 2 references and
corresponding subreferences 310, 312, and 314 associated with the project.
However, the screen prompts of the APPENDIX 315 have changed to reflect
a variety of tools or screen prompts associated with the USER'LIBRARY.
These screen prompts include CONTROL TEMPLATES 316, CONTROL
CONVENTIONS 318, CONVERSATIONS 320, VIEWS 322, TRENDS 324,
and ALARMS 326. The CONTROL TEMPLATES tool prompt 316 in the
APPENDIX 315 selects the defined or existing control templates that are
stored in the control template library 122. The CONTROL CONVENTIONS

| tool prompt 318 selects predefined control sheets as display screens for use in
' 'defining programs for the selected process control functions. The
CONVERSATIONS prompt 320 selects an editable screen for enabling data-
-communication between a workstation and a user that can be associated with



invention is defined as the grouping of . attrlbute functions that are used )
in controlling a process and the nethodology used for a particular process
“control function, the control attributes, variables, inputs, and outputs
for the particular function and the graphical views of the function as
needed such as an engi neer view and an op&tator view. The control tenplate
system 120 inckudes the control tenplate library 123 that conmunicates with
the tenpl ate generator 124. The control tenplate library 123 contains data
representing sets of predefined or existing control tenplate functions for
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come with the systemfromthe system designer to_the user. The novel
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T S S e ORGP R 5 B, T R
tenpl ate |ibraasribdfes of thé dperatingpemirorgnemr of ahe Js%dectettlptdeessaaontrol
The BiLr i out oo fuione; Abee VIEWS 4807 prompt 327 sBoild’nél BB contustd Wi the 2
graphical views that are associated with particular control templates. The
TRENDS tool prompt 324 and the ALARMS tool prompt 326 select stored
user editable attributes such as color, sound level, or the like of process trends
and alarms associated with the selected process control function (not shM).
The user begins; creating a control template by selecting the CONTROL
TEMPLATES tool prompt 316 of the APPENDIX 315 within the selection
area 308. Once selected, the window 300 changes to a control template
interface screen as shown in FIG. 8 to allow a user to begin defining specific
attributes to be ﬁssociated with a particular function, as discussed below.

- Referring to FIG. 8, a control template interface screen or window 400
is shown corresponding to a selection of the CONTROL TEMPLATES tool
prompt 316 of the APPENDIX 315 in FIG. 7. The window 400 allows the
user to define the type of control template that he is going to create for the
selected process control function. ‘A first area or field AREA OF CONTROL
402 is shown in the area 420 of the window 400 providing the user with
information identifying the current screen prompt selected from the USER
LIBRARY 230 in the APPENDIX 228 of additional screen prompts shown in
FIG. 6. The interface area 420 also contains a second area described as a
"TEMPLATE SET" scroll box 404, a third area designated as "TEMPLATES
TO START FROM" scroll box 406, a fourth area .designated as "TEMPLATE
NAME" field box 408, a fifth area containidg three control buttons 412
consisting of an "OK" button 412a, 2 "CANCEL" button 412b and a "HELP"
button 412¢, and a sixth area designated as "TEMPLATE DESCRIPTION"



| anguage generator 126 provides display screens that allow the user to
define a plurality of attribute functions associated with the creation of a-
new control tenplate function or nodification of a particular existing
control tenplate function, such as inputs, outputs, and other attri butes,
as well as providing display screens for e?abling the user to select

met hods or progeans that performthe new or nodified function for the
particular control tenplate. The graphics generator 128 provi des the neans
for designing graphical views to be associated with particular control

tenplates. As iidld blog 410! (T sceolt UsEsADIRRIGANB6 FroviRiera lsti ofiitens Hi‘?héiPéf?‘
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languages including continuous function block, ladder logic, or sequential
function charting ("SFC"). Itis understood that other graphical process control
languages may also be supported within the process control environment 100
of the present invention.

In FIG. 8 assume the user has chosen the "<NEW> CONT" (continuous
function block -language) selection of the TEMPLATE SET scroll box 404, or
the second area, as the .type of control template that he wishes to create. As
the user selects a particular process control language for the new control
template, a list of predefined or existing templates that may' be used as a
starting point for designing the new control template appear in the third area,
TEMPLATE TO START FROM box 406. This list pertains to all predefined
or existing control templates in the control template library 122 that relate to
the process control language selected in the TEMPLATE SET box 404. If the
user selects one of the predefined control templates in the scroll box 406 as
a base to start from, all of the existing attributes, methods, and graphical views
associated with the selected, predefined template become the basis, or starting
point, for the new control template. If the user dbes not wish to utilize any of
the predefined control templates in the control template library 122 as a
starting point, the prompt "<NEW >" can be selected from within the box 406.



‘function, all within a conmon process control “environment. Thus, usi ng the
control tenplate system 120 shown in FIG 4 and following the instructions
‘as illustrated herein relating to FIGS. 6-15, the control tenplate 130 :
shown in FIG SA can be created. The created control tenplate includes the
process control function 132 again designd®3ed with attributes such as

I pputs- 40 and autputs 43. It includes the algorithm 44 necessary for
perform ng the function 15 and paraneters 46 and 48 upon which the
algorithm 44 may operate to utilize the inputs 40 and outputs 43 to provide
t he process controlOrfcenatiser skdedts atle thpe vafl torteoldiesuplareto ibe greatédror

detail below, a plurality of .conversation setg 42 are created and
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sets 42 5 by which the new control template may be later accessed. In this illustration
"PID-ADP" has been entered as the new template function block name. After
naming the new control template, the user can then type a meaningful
“description of the new control template within the TEMPLATE
DESCRIPTION field box 410. The template name and the templéte
description provide a mechanism for referring to the new control template
from within a control sheet or display screen programming environment and
provide a means for describing the control template in process control reports
and documentation. .
In FIG. 8 it is seen that the user has designated the type of control
template to be created as continuous function block, based on the control
template PID, and has provided a unique name for identification of the control
- template. as PID-ADP. If the user is satisfied that his selection of
TEMPLATE SET, TEMPLATE TO START FROM, and TEMPLATE
NAME are appropriate, the OK button 412a can be selected to save the
parameters oft his definition and then the user exits the interface window 400.
If, however, the user wishes to exit the window 400 without saving the
selections, the CANCEL button 412b can be selected. The HELP button 412¢
provides context-relative help information to the user.
Referring to FIG. 9, an interface window 500 creation feature selection
interface screen display is shown. It is provided to the user after he exits the
window 400 via selecting the OK button 412a. A title bar 502 is provided in



These control tenplate views 34, 36, and .38 are then stored in the control
template library 123 as shown where they can be selected by the user )
through the interface 118 to define control/nonitor strategy at the

engi neer's workstation 106 or to create displays using predefined tenplate
views for operator or lab interfaces to ti24 control/nonitor strategy in the
wor kst ati ons—1@2 and 104. Suppose, for exanple, that the engi neer desires
to create an engineer's view of an anplifying function 34 (shown in
phantom to the output of the output device function 28 shown in FIG SC.

He creates thetlﬁaaha%abseiuépew;ﬁagwmat g sthe n]a%ﬂe &ﬁwu@scﬁpnﬁh%f :ﬁé\nw ng

the tenpl ate generator as will be shown hereaf
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I's necessary t gelorifg'aiatdributéiCdétinifibn Wiidbw or screen, defining the methods that
are to be associated with the new control template by selecting 2 methods
definition window or screen, or creating the views to be associated with the
new control template by selecting a views interface display window or screen..
The selection of these creation features is performed by selecting the
command -EDIT from menu bar 504 and then choosing either the
ATTRIBUTES, METHODS or VIEWS selection from the pull-down menu
(not shown) selected by menu 506. Thus, the creation features or conversation
sets such as designated by the numéral 42 in FIG. 5 for each view of the new
or modified control template can be designed her;.
Referring to FIG. 10, an attribute definition window or screen 600 is
shown that is provided to the user after choosing the ATTRIBUTES selection
from the window 500 in the manner discussed above. The window 600
contains prompts that allow the user to define all of the attributes and
associated conversation sets 42 that are to be used with a particular control
template including the new control template. All attributes associated with the
control templates and ‘stored within the control template library 122 are
defined within the attribute window 600. By providing for definition of all
attributes associated with all control templates from within a single interf:ice
window, a common database structure for control templafe attributes is
established so that all views of the process control function (engineer’s,
operator’s, etc.) will be commonly affected by this information.



16 will be nade during the creation of the process control tenplate 130 as
w Il be shown hereafter. The engineer's view of the control tenplate
*library 123 as shown in FIG 5B will include the data 34 representing the
new control tenplate 130. The engi neer can then select data 34 fromFIG 5B
to access the newWwy created engineer's vieg of the control tenplate 130 and
add it to the engineer's interface display 118 in FIG 5C of the defined
nonitor/control strategy. In |like manner, the operator's view 50 of the
control tenplate as shown in FIG 5D will include the data 36 created for
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' - selected attribute, and a fifth area containing three control buttons or screen
prompts 610 including a DONE button 610a, a SAVE button 610b, and a -
DELETE button 610c. A control template consists of three types of attributes:
input attributes, output attributes, and other attributes. The ATTRIBUTE
NAME 604 is a unique name associated witl_i each attribute selected for a
control template. The ATTRIBUTES TO START FROM 606 relate to
predefined attributes with which to start designing a new control template, or
with attributes.ass,ociated with an existing control template selected in the
CONTROL TEMPLATES TI‘O START FROM scroll box 406 of FIG. 8.
Thus, when control template PID was selected in FIG. 8, the attributes
associated with PID (i.e., mode, setpoint, and status) became available to the
new control template PID-ADP as predefined attributes. The value for each
of these attributes can be entered in t_t‘ie appropriate boxes. The
CONVERSATION SET scroll box 608 contains a list of all conversations or
parameters that are associated with the attribute selected in the scroll box 607.
Again these conversations are intended to affect all screen display views of the
new process control function.. .

The selection of attribute types to be associated with the new control
template is defined within the ATTRIBUTE TYPE selection area 602. The
interface for selection of the attribute type consists of three control buttons to
allow selection of the attribute types INPUT, OUTPUT, or OTHER
ATTRIBUTES. The user begins definition of each aitribute to be associated



uni versal environment which, when created or nodified through an engi neers
view, for exanple, will nodify all other necessary views accordingly thus
elimnating the need to create separately additional tenplates for each of
the other views. Notice in FIG 5A that control tenplate blocks 34, 36, and
38 representing the various views are par@eof the tenplate 130 and are
stored-in the control tenplate library 123 such that at the engi neers

wor kstation an interface display for a workstation is created. For any of
t he workstations shown in FIG 4, any one of the predefined views can be
obt ai ned by acggmsiheonéw @ohirBl eéxﬁpﬂa’f’é bﬁgglcﬂﬁ% ONahe n traf bHﬁBfi %&%tﬁg
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Ecr gen or wi ndH ubaie PEF W\ nafee g Qpl"hshelflqi 604+ Beiswadeestoed thatthis i n
this illustraty@fbute is associated with the new control template PID-ADP referenced in
the title bar 20. . . .

After selecting an attribute type and providing a name for the attribute,
the user selects from the third area 606 the data format of the named aitribute
or the ATTRIBUTES TO START FROM. The allowed types of data formats
pertain to. the type of control language that was selected from the
TEMPLATE SET in the second area, or scroll box 404, of FIG. 8. For the
continuous control block language, the types of data formats include real
numbers, enumerated values, boolean values, and text strings. It is understood
that the types of data formats available in scroll box 606 may be different for
ladder logic control templates, for example, but will relate directly to whatever
process control programming languages are made available to the user within
the scroll box 404 of FIG. 8. The selection of a data format for the named
attribute is performed within the ATTRIBUTES TO START FROM scroll
box 606. The user may either select one of the data formats from the box 606
or one of the predefined data formats in box 606 as discussed above. In FIG.
10, the defined data formats include MODE, SETPOINT, and STATUS. Each
of these predefined data formats is of either real, enumerated boolean, or
string format. _

| When a user selects one of the four types of data from scroll box 606 a
dialogue box appears that is associated with that data format. For purposes
of illustration, the dialog box that is associated with the real data format
(<NEW-Real>) is shown as box 612, the dialog box that is associated with the



al though it is understood that mul ti p} e eng| neer i ng workstatlons may exi st
in the environnment 100. Next to the window 200 is a reference bl ock 202
“entitled "PROGRESS TO NEXT DI SPLAY" t hat represents information that can be
sel ected to indicate keystroke sequences required by the wi ndow 200 and a
-reference block 204 entitled "EXPLANATI ON2% hat represents information that
can be-sel ected to provide an explanation of the purpose of particular
portions of the wi ndow 200. It is understood that reference bl ocks 202 and
204 do not appear as part of the w ndow 200 or as part of the display 118
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from the scroll box 606, box 614 is provided allowing the user to define at least

two enumerated values for the attribute and associate those values with a
name. If the user selects the boolean data format <NEW-Bool> from the
scroll box 606, box 616 is provided allowing the user to define names
- associated with zero ("0") and one ("1") boolean conditions. Fin_élly, if the
~ user selects the string data format <NEW-String> from the scroll box 606, box
. 618 is provided allowing the user to enter textual information such as a name
for association with the attribute. '
The user now has defined the type of attribute (INPUT, OUTPUT, or
OTHER ATTRIBUTE) in the selection area 602, the name of the attribute
~(in this illustration, "VO") in field 604, the data format for the attribute in box
606, and the specific data associated with the data format in box 612, 614, 616,
or 618, depending on the data format selected in box 606. The user next
selects a particular conversation to be associated with the attribute from the
CONVERSATION SET scroll box 608. This list of conversations (608)
includes various aspects of the attributes to be used that can be modified as
desired by the user, each conversation set enablihg the attribute value to be
modified by the user by selecting a view in a display which references this
attribute. See FIGS 5A-5G and the discussion thereof. The list of
conversations provided in box 608 is dependent on the type of data format



titke bar 210 for display of the window s programnanme or title, a mnimze
18 button 212 for collapsing the screen or wi ndow 200 into a small iconic
‘representation while still allowi ng the programto execute, a maxinize
button 214 for expanding the tenplate interface screen or wi ndow 200 to the
full size of the display screen, and a: nepg bar 216 for providing
pul | -down nmeru .commands within the screen or wi ndow 200. The rest of the
area within the border 206 is the working area 218. This area provides the
graphi cal and textual interface between the user and the program of the
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user to read and sel ect data Tepresenting a control tenplate t hat exists or
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created. The CRY 40 6‘ii)a,t gﬁ)b‘f%rrlﬁto%t '#he user selects the SAVE button 610b, the
attribute just defined will be saved and a successive blank attribute definiton -
window 600 will appear allowing the user to define another or second attribute
to be selected with the new control ten_lplate (130). When the user is finished
defining all of the attributes to be associated with the new control template
(130), the -DONE control button 610a is selected thereby saving the last
created attribute and exiting the attribute definition window 600.
Referring to FIG. 11, 4 first methods definition display screen or window
700 is shown Which is provided to the user after he has completed defining the
attributes associated with !the new control template by selection of the
EDIT-METHODS command from the pull-down edit menu in the menu bar
504 in FIG. 9. Methods data forming pé.rt of the control template 130 is
displayable in the form of display series 700 which contain appropriate
algorithm and program data which, when related to the attributes data, form
the process control solution. Thus, 2 "METHOD" is a program related to a
control 'template that performs a process' control function or a portion of a
functionn A METHOD may be written in Fortran, C, or any other
programming language. The screen or window 700 includes a STARTING
DIRECTORY scroll box 702, a function block or METHOD NAME field 704,
a METHOD DESCRIPTION field 706, a STARTING METHOD scroll box
708, and three control buttons 710a, 710b and 710c. The STARTING
DIRECTORY box 702 is a first area that includes a list of all control
templates stored within the control template library 122. The STARTING



106-is used for the selection of data pronpts causing the generation of

~di splay screens that enable creation, execution, and nonitoring of pr.ocess. "
“control prograns and with the tenplate generator 124 for the purpose of

sel ecting display screens that allow creating and/or editing of control
tenplates. The book 220 includes a title @ tion 222 and a sel ection
pertion 224. -The title portion 222 provides the user with the nane of the
particul ar project, or book, that is currently selected or opened. The

sel ection portion 224 provides a list of data pronpts related to processes
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particul ar proGHANGE PARM, and EXECUTE, for example only, and pertain to
predefined methods associated with the control template PID that_was-seleéted
as shown in FIG. 8. , -
Once the user selects the control template in the scroll box 702 and the

starting method to be associated with the new control template in the scroll
box 708, a.name must 'be provided for the method within the METHOD
NAME field or third area 704. The name represents the function block, such
as 34, 36, 38, and 40 in FIG. 5, that defines the method and sﬁould be unique
with respect to all other methods pertaining to the new control template so
that the 'idesigned method template can be recalled as needed. After providing

a method name, the user can place a description of the named method within
the METHOD DESCRIPTION field or fourth area 706. The user then either
saves or deletes the new method with an acceptance or rejection. prompt by
selecting the appropriate control button 710a, 710b, or 710c.

| Referring to FIG. 12, a second method definition window or screen 800
is shown that is provided after a user selects the OK button or acceptance
prompt 710a in FIG. 11. The second method definition window or screen 800
shows a programming text editor in the working area 802 that allows a user to
write and/or edit a program relating to the named method defined by the first
method definition screen in FIG. 11 and selecged. from box 708 therein. FIG.
12 shows, as an example, the INIT method selected as the starting method
from the scroll box 708 of FIG. 11. The program within this editor can be

developed using any of a number of well-known programming languages such



associated with the DI GESTER project are designated "Area 1" and "Area 2"
in selection portion 224. Wthin each of the Area 1 and Area 2 references
“there are screen pronpts defined as "EQU PVMENT", "OPERATIONS', and
"CONTROL" subreferences. The EQUI PMENT subreference pronpt selects a

- display screen that relates to a plant arrgmgenent of physical equipnent
associ ated wi-t h.the DI GESTER project, as well as diagnostic interface
screens for nonitoring the equi pment. The OPERATI ONS subreference pronpt
selects a display screen that relates to process control prograns and

associ at ed oper AT h ‘ - f,or e and
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i nterface display screen t hat provi des screen pronpts that allow a
particul ar procdefinitiont asoin BlGgl2 eontinues until all methods associated with the new  °
control template have been developed. Next graphical views to be associated
with the new control template are created by selecting the EDIT-VIEWS
command from the pull-down menu bar 504 and then menu 506 of FIG. 9.
Referring to FIG. 13, 2 views definition window 900 is shown for creating
the views to be associated with the new control template. The views window
900 includes a first area defining a STARTING DIRECTORY scroll box 902,
a second area defining a STARTING VIEW scroll box 904, a third area
defining a VIEW NAME field 906, a fourth area defining a VIEW
DESCRIPTION field 908, and a fifth area including three control buttons 910
such as an OK button 910a, a CANCEL button 910b and a HELP button 910c.
In a fashion similar to that of defining methods as discussed previously, the
first area 902 of views window 900 contains screen prompts that allow the user
either to base a view on any predefined view for any existing control template
within the control template library 122 or to create an entirely new view. The
second area or scroll box 904 contains screen prompts for selecting an
ENGINEER VIEW, an OPERATOR VIEW, or a LAB VIEW, for example
only. Other views such as maintenance and the like could also be created.
These vie;vs were made available to the new control template PID-ADP when
the PID control template was selected as the starting point from the third area

406 in FIG. 8. The engineer, operator, and lab views in the second area



created or nodified that relates to the sel ected subreference. At the
bottom of the selection area 224, an "APPENDI X' 228 is shown with screen
*pronpts that include a "FlISHER LI BRARY" 229, and a "USER LI BRARY" 230. The
F1 SHER LI BRARY screen pronpt 229 selects a 20 systemprovided library
that contains predefined or existing contrgf{ tenplate data display screens
stored withinthe control tenplate library 123. These are the tenpl ates
that come with the system fromthe designer. The USER LI BRARY screen pronpt
230 selects user-created control tenplates stored in the control tenplate
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tenpl ate data aih¢ ENGINEBRt ¥HEW in the second area or scroll box 904 as the starting

~ point for the creation of a new ENGINEER view for the PID-ADP control

- template. The user then defines a name for the new view in the third area or
VIEW NAME field 906 and provides a descripﬁpn of the new view in the
fourth area or VIEW DESCRIPTION field 908. - Once the view name and
description of the new view are defined, the user-can use the fifth area to
either cancel or continue by selecting the 'appropriat‘e' control button or screen
prompt 910a, 910b, or 910c. Selecting prompt 910a causes a view interface
design screen to be displayed shown in FIG. 14 that illustrates the created view
of the enginéering view, operator view, lab view, controller view, maintenance
view, or other view. o

Referring to FIG. 14, a view interface design display screen or window

1000 is shown. The design window 1000 includes a graphical editor in the
working area 1002 and a palette of design tools 1004. Within the graphical
editor in area 1002, an initial graphical view 1006 is provided which is based
on the starting ENGINEER VIEW selected in the second area 904 of the
views definition screen 900 shown in FIG. 13. The graphical view 1006 in this

. instance provides a starting point for developing a customized graphical view
for the new PID-ADP control template. In créating a customized graphical
view for control templates based upon a pre-existing view, the graphical editor

) provides the initial graphical view 1006 with an appropriate number of input
and output nodes, corresponding to the number of input and output attributes
defined previously in FIG. 10. |



~ features 318, 320, 322, 324, 326 for the selected project in the APPENDI X
315 thereof. As in FIG 6, an open book 302 is shown in w ndow area 304
“having a title block 306 designating the DI GESTER project and having a

sel ection portion 308 designating the same Area 1 and Area 2 references and
correspondi ng subreferences 310, 312, and 4 associated with the project.
However., the -screen pronpts of the APPENDI X 315 have changed to reflect a
variety of tools or screen pronpts associated with the USER LI BRARY. These
screen pronpts include CONTROL TEMPLATES 316, CONTROL CONVENTI ONS 318,

TEVPLATES (ool _pr ol S1ced ENG TR YIRS Mo AP i ory et Eyibos

exi sting cont r oinchri¥slsaveral elemierits eh:&tmefdui:dl in laayp:xoalt ¢npindezspliaw guch @sar y

122. The CONTROL CONVENTI t ool . ects p ed c ntrol
sheets as di spl Hputapgend rOUGB'étP e\‘q11 Sl}ﬂl Oﬁgwa'i Ea&

ro5ese Cont 1o, 1o A G NARIRIOPNE GEGsshid s,
user.that can bthataseaewitedypicahenginédr views, such as a smart field 1018. The smart
field 1018 can provide information to the user regarding the value of an input

or output or may even provide a real time chart of trend data relating to input

or output values. Second graphical view 1006a represents a customized version

of the initial graphical view, 1006 generated by the user from the initial

graphical view 1006 to include 'the custom information added by the user to

- form the new control template. In FIG. 14, a single input attribute 1008 and

a single output attribute 1010 correspond to the attribute definitions for the

PID-ADP control template. Once the view 1006a has been. grapﬁically

defined, a user may execuie the FILE SAVE command (not shown) from the

menu bar to save the associated graphics view with its control template.

In addition to an engineer’s view of the new control template, a user may
also create other views such as operator’s view 1106 of a control template, as
shown in FIG. 15. An operator graphical interface screen 1100 is shown
including a graphical tool palette 1104 for creating graphical views associated
with the operator’s view and a graphical editor in working area 1102 for the
creation of the graphical views with the palette 1104 to be associated with the
new or modified control template. A fill tank 1108 is shown connected to a
flow control valve 1110 for regulating the flow of fluids to and from the fill
tank. This graphical representation is an operatot’s view 1106 of the PID-ADP
control template and, when saved, will be directly associated with the created
or modified control template. The user can save this operator view 1106 by
selecting the command SAVE (not shown) under the menu item FILE from -
menu bar 1112,



.a particular selected control tenplate attribute such as tenperatures,
pressures, and the like, to be further discussed bel ow. The VIEWS t ool

* pronpt 322 selects user editable attributes associatéd with the size,
color, and like attributes of the operating environnent of the selected
process control function. The VIEWS tool é._;onpt 322 shoul d not be confused
W th the graphical views that are associated with particular control
tenpl ates. The TRENDS t ool pronpt 324 and the ALARMS tool pronpt 326 sel ect
stored user editable attributes such as color, sound |evel, or the Iike of

T s o s B EAGH Bh n tDeb i v f a Po Bpi o
sel ecting the (NrgOh eTEM’thiEE dcP Berdih YiPthe Spfoceds 6h@re’é?ﬁ NPIn€w3 tantbf Nl N

the selection area 308. Once selected, the window 300 changes to a control
t enpl at e i nt er ftamplater B ARP.sHGbe QvanE'evemtsudQS an Iammbatmdeﬁnnmnb&pﬂ;n a

defining specific t be ass t Wi t | ar functi
as di scussed bé?%%()dlﬁk‘ll%h biqbo algfiéra geﬁ%ﬁﬁlppollliog'eﬁglf é}l?‘ﬁ?gf; 'e
screen_or w nda@odQ@ntins ARNEnEBtE Rifonttim $elecled by aht iuger With! the seFdSHROL
TEMPLATES tool pronpt, 316 of the APPENDI X 315 in_FlI 7.. The w ndow 400

al | ows the use/Premptein FIGS.$:10. y'Ebldefoé@ﬁPPBanl@Pélth? é“flhﬂ!e ysage.thg dypey to
f h |
e O Qoo Ot GRS RIASAR AR GE cohifBiohfblaie/PID-AP AR ulle b Bl

the user with attributes, the range (if approprlate) of the attributes, the default values (if

appropriate) of the attributes, the default values (if appropriate) of the
attributes, and the particular conversation associated with each attribute. The
method definition 1202 pertains to the information selected by the user with
the screen prompts in FIGS. 7 and 8. The graphic definition 1204 pertains to
- information selected by the user with screen prom:pts in FIGS. 13-15. This
information includes a graphical icon 1216 pertaining to the engineer’s view
of the control template PID-ADP, the graphical icon 1218 representing the

'y

operator’s view of the control template PID-ADP, and the graphical icon 1219
representing the instrument technician’s view of the control template. Each
view may show selected attribute values numerically or indirectly through
graphical techniques such as bar graphs, etc. '

It is understood that variations may be made in the present invention.
without departing from the spirit and scope of the invention. For example, the
window or screen display interfaces shown in FIGS. 6-15 could be prbvided in
a nonwindowing environment such as DOS™ or UNIX®. In addition, the
parameters available for definition in the attributes, methods, and graphics
definition windows could be located within any interface screen, but have been
shown as above for purposes of clarity. Moreover, graphical process control
programming languages, other than continuous control block or ladder logic,
could be supported within the control template design environment of the



~infermation identifying the current .screen pronpt selected fromthe USER
LI BRARY 230 in the APPENDI X 228 of additional screen pronpts shown in FIG
6. The interface area 420 also contains a second area described as a

" TEMPLATE SET' scroll box 404, a third area designated as ' TEMPLATES TO
START FROM' scroll box 406, a fourth area 3esignated as "TEMPLATE NAME"
fteld box 408, .a fifth area containing three control buttons 412 consisting
of an "OK" button 412a, a "CANCEL" button 412b and a "HELP" button 412c,
and a sixth area designated as ' TEMPLATE DESCRI PTI ON' 22 field box 410.
The scrol | boxgsredéht invehtitibwhil® vdiftainihg Stie définitional soructure dfehé tempriof
the boxes and scroll bars on the right side of the boxes. The user

"scrol | s" throlfReIHE™di spl ayed list by clicking on the UP or DOAN arrows
of the scroll bar s JHY ot nsyhi (e : desd
direction of travelgﬁ%gﬂggc%%g&gggg or ‘f’rlrzlé/gﬁg‘?'(lizﬁés) Tééggggﬁécgfgr(xﬁ 4[’8&1
cont ai ns scr eershpwanand described| laolatitide of enodification; changecand sebstitutiontis ol

emplate (het DEudkes 8 GRaH a8ReSlR Wl R B e B

control progrargfi fe invention will be employed without a corresponding use of other

features. Accordingly, it is appropriate that the appended claims be construed
broadly and in a manner consistent with the scope of the invention.

'
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| anguages i ncl udi ng contlnuous function block | adder | ogic, or sequenti al
function charting ("SFC). i s _underst ood that ot her gr aphi cal process
control | anguages may aIso be supported wi thin the process control

‘envi ronnment 100 of mma“l MM Hll on. In FIG 8 assune the user has
chosen t he" <NEW> CO\IHmm UJ H ncti om3%l ock |

n!]
‘the TEMPLATE SET_ scrolfl box* 4d'4 or ‘the second ar ea1 qﬂ??‘i&ﬁ? @ ﬁEN ntro
I

t‘enpl at e t hat he wishes to create. As the user selebts al]
control |anguage for the new control tenplate, a list of predefined or
exi stihg tenpl at@GBAIM&t may be used as a starting point for designing the

_hew control tenplate appear in the third area, TEMPLATE TO START FROM box

406. This list pertains to all predefined or existing control tenplates in
| nguage sel ectoa v ek Hekpest fb U] shER 1By8 dRFeRiRERts SR Wopplase,
from al LPe?h?E’.?Z‘t‘“"g“*"F?E’uf:‘é“;'m°m"‘*‘*°'?ﬁﬁ““‘"ﬁmﬁ““ﬁ.‘g"“m"“‘ t
associ ated with “%‘é’hfg‘tg‘t'df} "?ﬁ“eﬁ%‘?‘??#e‘& | Vg WS B q:écggg\,\iprqgess
startng point, Ifﬁfmq(ma Inegggraggdt?ﬁggﬁgﬁ, cdrﬁpﬁ:h user does not wish to

utilize any of e pre ates in he control tenplate

ar ocess

library 122 as a staAti rxgcemraltprottssmgrmp(ll@; NEW " can be sel ected from

wi thin the box 406. B. a plurality of control templates (23, 25, 26, and 27) that can be

accessed by the central processing unit wherein each control
template includes:
(1) process control function information (132);
- (2) attribute information (10, 602) for the process
environment; _
(3) at least one conversation set (42, 608) associated with the
process control function information for relating specific
-. control parameters of the control process in terms of a
selected control template view; and
(4) control method instrhctions (700) for using the attribute
information and at least one conversation set to form a
~ process control solution; and .
C. auser-interface device (118) coupled to the central processing unit
for enabling a user to select a desired view of a control
‘template for display and to access the attribute information
and the associated conversatxon set to enable the user to
create and/or edit the selected control template as desired.

-
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23 Once a user selects the type of control té'rrpl ate to be created or
nmodified fromwithin the scroll box 404 and selects the tenplate to start

fromw thin the Wmique name for the tenpl ate
can then be entered within the fig@hd box 408. The nane iHEeSHEEMHAQiBEEQ e
field box 408 will mﬁmmmx‘v‘mm \he new 3&ntrol tenp| ate REPPRCH of €

wit hin the contcol ary 122 and wi |l form tThe foumet+er—blac
such as in FIG 5 by wii ch the new control tenplate may be | ater accessed.
In this illustration "PlI D ADP' has been entered as the new tenpl ate

function bl ock name2. Af The pregessigontinel sysremcefrdiaio 1 whepeinteach wofi saidwentrohn

then type a nmeaqi I CLil. Dl Qf, t he, new. c I 4 .3l n_t he
R AT DR RitiAtds HES S BPAL e Selesrable ool hBlerd SRS, Wa
descri ption prod0)lsuch aseahergineerisaiew,aperdtbigview, tdritrallarsciew, aintei@Rbat €
fromw thin'a cantrol sgeﬁs or q,iﬁzg)lé% ig‘r een programm ng environnent and
provi de a neansVif¥r apd &he like@f theeselested Binctigfy| ate in process control
reports and docunentation. In FIG 8 it is seen that the user has
designated the type of control tenplate to be created as continuous
function bl ock, bas&d ofhe peocessicentrol system of claim 1 wherein each of said control

templates has a plurality of conversation sets associated with the control

function information.

. 4. The process control system of claim 1 wherein the control method
instructions can be created using a variety of programming languages such as
Fortran, C, and the like.

S. - The process control'-'system of claim 1 further comprising a control
template library (123) for storing the data repll'esenting the plurality of control
B templates (130).

6.  The process control system of claim 5 wherein the control template
 library further comprises:
data representing a first set of control templates including predefined
control templates; and
data representing a second set of control templates created by the user.

This gp
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tenpl ate PID, ‘and has provided a uni_qtje nane for identification of the
control tenplate —the-user is satisfied that his selection
of, TEMPLATE SET, TEMPLATE TQ Sﬁ@% ROM ‘and TEMPLATE NAME are appropri ate,

the OK button 412a muH j“lﬁ 0 save the paraneters oft his
definition and then he: i nt 8@f ace w qiﬁm GET HAS BRENdver

the user wishes.to eXit the window 400 without savi U hyEPEAGED | Ons, the
CANCEL button 412b can be sel ected. The HELP button
context-relative help information to the user. Referring to FIG 9, an

i nterface wi ndow 500, crnteupoocéseabwrel sysieardfictdim huetieresmpeisingra wWhiphiay | S
shown. It is provided t? g user after he exits the w ndow 400 via-
sel ecting the OBERRFAIYH(12hhsinterconpected yith; gbe jcgnisal, progessing, unit aud wsers and

b d g0l
Compate In t nilerfade deyide  Gpich By Alef 55 SleyiAhg rort e BAILRN G
DESCRI PTI ON i s A@aRThe& cohbol remplates yodacessirigrandsehanging thg dateraprﬁ%thg

i de the ab t | ect f ] { the
o1 but st o bthe,brosesS Fufit) Riicio %éw%?%hfﬁrr%%‘ﬁ%?%s@a%rﬁh%waw

sets, method of control, or a control template view.

8. The process contrql' system of claim 7 wherein said template
generator includes a graphics generator '(_128) for allowing the user to design
graphical views to be associated with the selected functions for the created or
edited control template.

9. The process control system of claim 1 wherein said instructions for
the control method are selectable by a user.
-

10. The process control system of claim 1 further comprising:

a display device forming a part of the user-interface device (118); and

a template generator interface screen (200) viewed on the display device

- and having a plurality of Screen prompts for selection by a user,
s;aid user-interface device (118) enabling the user to access the
attribute information and control method instructions so as to edit
or create a new control template (130).

11. The system of claim 1 further comprising stored equipment data
that can be accessed by a user using the user-interface device for displaying the
physical arrangement of equipment associated with the selected control
template.

p\accd
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selecting an attributes definition w ndow or s'c'r'e-en, ~defining the nethods
that are to be associated with the new control tenplate by selecting a
met hods definition wi ndow or sereen;— or creating the views to be associated

_—]’_—/ R A NERVRRYY, |
e e Theter m{ﬁ\pﬁi‘m@ téét:?)%sz‘eé'tﬁ?is' ! ?BMEEEE&AMEEN o

sel ecting the—co. u bar 504 and the rhocﬁﬁ CEDt her ¢ he
ATTRI BUTES, METHODS dr WI BWS"sel ection fromthe pul | - down nenu (nor Strown)
sel ected by nenu 506. Thus, the creation features or conversation sets such

as designated by they f : r

nodi fi ed cont roIy t enpl a@égg sf’%n (Ejfegagﬁegl hfgi;tggﬁﬁhf@r ri gfd'ésy[%l ?G&gfg fogn
attribute defi nallowingvthedaser do monitenti@0opératiem ofirthe lequipmensrwith dbkel user-t he
user after choosin thg ATTRI BUTES sel ection fromthe w ndow 500 in the
manner di scusseH‘ﬁ’% Fe9CM® Wi ndow 600 contains pronpts that allow the user
to define all of the attributes and associ ated conversation sets 42 that
are to be used with a particular control tenplate including the new contr ol
tenplate. Al attri Mn eThaswysemafoclaim H wherein ihe @rogessnoatrel ial %léﬂed
within the cont Yack

w ndow 600. By {)ﬁr%(h)l{/‘% ﬁﬁg&bﬁtiolcl}béﬁﬁldts %%mﬁ# ﬁlsqlﬁhé?lte égg&zgég g%
all control ter’rmea\éaard[rmst hin a single i nterface w ndow, a co
dat abase structure for control tenplate attributes is -

14. The system of claim 1 wherein the attribute information includes

information such as process inputs and/or outputs.

—_—
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establi shed so that .all views of the process control function (engi neer's,
operator”s, etc.) will be comonly affected by this information. - 25 The
attribute def i nitomdi spl ay screen or w ndow 600 for the new cont rol

tenpl ate referen 620 includes a firs @ I ols s defini ng
an ATTRI BUTE TY Ea Mﬂ “l m ﬂ“econd ar ea3®04 for e t X anHAS BRERUTE
NAME, a third_a @on almi g screen pronpts for a

< BMG@Y[ itlqg
ATTRI BUTE TO START FROM (scroll box 606), a fourth area defi ning
CONVERSATI ON SETS (scroll box 608) associated with the selected attribute,

and a fifth area corg.ai Ji &heidl @epiet # FesQHﬁﬁ%'&Sse%ctéd?ff@cﬁﬂldﬁrmt g
i ncludi ng a DONE button 610a, a SAVE button 610b, and a DELETE button 610c.

A control tenpl PROSessofesi & contspl WE@HWEbsthefteHml?fﬁbbﬂl@S usedh S0t gemerateait es,

out put attri but 604 i ni que
_nane associ at eoﬁﬁrﬁlﬁgeacigﬁh al %t})tlééwsgfé%et e ?%IJ%PMOE&WE?S f%begg'@%e

ATTRI BUTES TO SAéRTopéiakbiiddiews cahrrolier'yvieds hialmenander vibw} and \thé nkmam to -
start designing ew contrqQl tenplate, or with attributes associated with

an existing con® F‘H?q AELAMRHENG | ected in the
process control function information (132);

attribute information (10, 602) for the process environment;

. at least one conversation- set (42) associated with the process control
function information for relating specific control parameters of the
control process in terms of a seleétgd control template view; and

control method instructions for using the attribute information and at

least one conversation set to form a process control solution.

//II/I///III/////I/I/ﬁTed



CONFROL TEMPLATES TO START FROM scrol | box 406-of ‘FIG 8. Thus, when "
.control terrpl ate PL.D was sele in FIG 8, the attributes associated with:
PLD (i.e., Mat us) became available to Lhe---mew control

t enpl ate Pl DADP \‘\“‘ trl butes. The val ue f ¢gr—ead £ -
attributes can ki W‘“\ appropri ad@ boxes.. T JH

scroll .box 6068 c a®l i & of all conversations or
‘associated with the attribute selected in the scroll box 60 g
conversations are intended to affect all screen display vi ews of the new
process control funtﬁlo'ﬂhe'EbmraEtaﬁplamoDélam 15 iftgher tomprsihg abhslurditper at ed
with the new co%ol “#ﬁoie is defined within trg% qA?TTRI BUTE TYPE

sel ection area h'lﬁéoi template yjevsd34c30. dndoi8)1af dhe selecied: function
consists of three control buttons to allow selection of the attribute types
| NPUT, OUTPUT, or OTHER ATTRI BUTES. The user begins definition of each

attribute to be assbki alhel contﬂﬂ mmplatmmfnetmmohﬁrwhemmmhetet Hgast| on&i ng

ON the control button asso 5 moeof t ethreetattrlbutetcyg The .
user then ent erSONYRTSALOR ates 'to the control parameters of the process control

function in terms of the selected control template view.

18. The control template of claim 17 wherein the control template -
views reflect a process control engineer v1ew, process control operator view,

lab techmcxan view, mamtenance technician view, or the like.

19. The control template of claim 15 further comprising a plurality of
conversation sets associated with the process control function information.

20. 'The control template of claim 15 wherein the process control

o

function information includes information such as algorithms and known
control parameters of the control process.

21. The control template of claim 15 wherein the attribute information
includes information such as process inputs and outputs.

This
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NAMVE wi t hi n the-mw[)h\ﬁ(m I'm‘this Fnstance the use~ <
the attribute type QUTPUT in the Selection area 602 and has g&

out put attrlbuteﬁumumnn'“' the field 604. It is underso_-.ood that this
.attribute is ass ” ﬁm,rnew control tenplat: : ferenced in
the title bar 20.” Af'ter s&letting an attridlite type i '
for the attribute, the user selects fromthe third
of the named attribute or the ATTRI BUTES TO START FROM  The—att+ewed-Llypes
of data formats pertain to. the type of control |anguage that was sel ected

fromthe TEMPLATE SEX m«\txhenmdcomekeanﬁgorwdu&tg eortrdlovempiddtes dor Ellﬁoc& For
t he conti nuous contr,ol Bl ock %Hgm, the types of data formats inclu

real nunbers, efRHERLRYSiEML-¢ CoERRTEaEN ES a sglected function afje. CQ!ttl'dls
under st ood t hat tdt@sd fhP e y
be different foE'J | adder %‘T‘%ﬁggg‘t'{’o @g%gﬁ?ﬂfrg# %xlg%%&lpg“(?%(“%g‘%&a
relate directl yalsgleﬂndtmmrolmroc@ssfuwmrrmhy beaigsxﬂmyadngld areghed)eomprisingade
available to th&gu§ thin the scroll box 404 of FIG 8. The selection of
a data format f HRS Rined attribute is performed within the ATTRI BUTES TO
START FROM scrol | bax Gi¢cessin€a BiBFaliipif 8onhdl teifpiftes (21125006

formats fromthe box 606 or ggrie%gf tﬁ% pr edefi ne dat f(?rsna?si}?dnﬂﬁ)x t806
as di scussed above. In FIG alccnttaiepumssmgj udbift afh[ewnaeach cohtrab tebipiate
SETPO NT, and STATUS Each includes:

(1) process control function information (132);

(2) attribute information (10, 602) for the pro;:ess '
ehvironmem; -

(3) at least one conversation set (42, 608) associated with the
process control function information for relating specific
control parameters of the control process in terms of a
selected control template view; and

(4) control method instructions (700) for using the attribute
information and at least one conversation set to form a

process control solution; and

B. coupling a user-interface device (118) to the central prdcessing
unit;

C. enabling a user to select a desired view of a control template for
display with the user-interference device; and

D. accessing the attribute information and the at least one associated
conversation set to enable the user to creafe and/or edit the
selected control template as desired.

This Sheet Has Been Replaced
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of these predefined data formats is of. either real, enumer at ed, bool ean, or
_string format. \WWen a user selects one of the four types of data from
“scroll box 606 i ars that is associated with that data

format. For pur tion, the d| al og box t
with the real i&H | H Real >) i's ghown as box (6
that is asso@d a +2 7 enuner at ed data forng

shown as 614, the dial ogue box that i s associ ated with the boote
(<NEW Bool >) data format is shown as 616, and the dial ogue box that is

associated with the L < Stri ) as 618.

Thus, when a user s ?ng‘g%i’?gzﬂ? Eg?‘aézf égﬁ\ﬁlﬁf c‘é“‘ﬁﬁf'ﬁe‘ﬁf g&%vﬂgrav@%ﬁe
box 612 appear SpluThmyrtﬂ”aﬂeldmblékan&bl earfiplhtecviews (34, B6{ B8, arid40)) eu¢hnag an!
val ue of the attribute, the |ow and high values of the attribute and the

measur ement uni engineer R YiaWe APGHALOr'S HEWacamtrallers view,marintanapes yiew, andthe user
sel ects the enugg, aﬂﬁﬂe%@!eﬁ:té@fmh I\f@/\? J"Jli ,%rg{e e?ﬁﬁ]Q{eE box 606, box
0 I ne a eas

614 is provided a I oW ng user wo' enuner at ed val ues
f.or the attrlbute and associate those values with a

24. The method of claim 22 further comprising the step of associating
a plurahty of conversation sets with the control function mformatlon for each
of said control templates. .

25. The method of claim 22 further comprising the step of creating said
control method instructions using a variety of programming languages such as
Fortran, C, and the like.

26. The method of claim 22 further comprising the step of storing data
representing the plurality of control templates (130) in a control template
library (123).

27. The method of claim 26 wherein the step of storing data
- representing the plurality of control templates in a control template library
further comprises.the steps of:
storing data representing a first set of control templates including
predefined control templates; and |
storing data representing a second set of control templates created by the

user.

-
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nane’ f the user selects the bool ean data format <NEW Bool > from the
scroll box 606, box 616 is provided allowi ng the user to define nanes
associated with zero ("1") boolean conditions. Finally, if

t he .user selects m _ [ format < NEW String> fromthe scroll box
606, box 618 is J mmm”mwwm[tthe USer 4s0 enter [tex — ion
such as- a name for* associ a i h the attribute. JFRENUSHEETBASIBEENeS i ned
the type of attribute (INPUT, OUTPUT, or OTHER ATTR| BUTEREPLACER sel gction

area 602, the name of the attribute (in this illustration, —vVOI—Tmfield
604, the data format,for-the attribute in x 606, and the specific data
associ ated with thegg’at ;l'hleo%tﬁ'nopn ogofiag'i‘z,%d'iﬁthﬁlé:?"tﬂr'sg@,tﬁﬁeﬁ@rﬁ’éi @& on

the data format sel pgévidingna Q@?ﬁp@:ﬁ@-%e-ﬂé?atldﬁfilz.‘l)ei’ﬁierésﬁl%&&l @iﬂégisé&%%g -

conversation to be associated with the attribute fromthe COW
scroll box 608. This |i Proesssingmnit and nserdniesfags devickuamdt vari ous aspects

of the attributes t A [ ] LE) s desired by the user,
each conversation sggﬁglﬁ;{%‘fs?l r?gQ? hé&g&rﬁﬁgﬁggk%éﬁ%ﬁgg?%wtfgnfmg?#@ﬁpeﬁys%
user by selecting a viethé nemplateplganesdorc tbyr abeussing eand héttangirg ithet 8ata See
FI GS 5A-5G and the discussion thereof. The |list_of conversatiogns prqvided
in box 608 i s dependent FERFESSMING, the process sontsehfnction, attribute information,

associated conversation sets, method of control, or a control
template view. -

29. The method of claim 28 further comprising the steps of:
including a graphics generator (128) with the template generator; and
using the graphics generator to design graphical views to be associated
with the selected functions for the created or edited control
template. ; | | |
30. The method of claim 22 further comprising the step of selecting
predeterminant ones of said control method instructions for forming the
process control solutions.

31. The method of claim 22 further comprising the steps of:

including a display device as a.part of the user-interface device (118);

providing a template generator interface screen (200) to be viewed on
the display device and having a plurality of screen prompts for
selection by a user; and f '

accessing the attribute information and control method instructions with
said user-interface device (118) so as to edit or create a new

control templaie (130).

"
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28 selected i rl_mebo\xfsogﬁelhus, one |ist of-conversations is available
_for data type "Real", ano -for- .t he data type "Enunefated", another for -
‘the data type lmm TwidkE anot her for the data type "String", for
exanple only. - JT’HH"’WI} &ﬂ CONVERSATI ON SET from the box 608, a user :
may either del et'e 6r sawe tshe.attribute ju cr eat eg—by—setert] ' '
appropriate button 610a, 610b, or 610c. If&?he user 5@#@@!‘*@& M§WJutton
610b, the attribute just defined will be saved and succ ALEDD| ank
attribute definition wi ndow 600 will appear allow ng the user to define

anot her or second akbri e 8G. Wi ; et enpl at e
(130). Wen the user%il sq‘#enﬁnéﬁ‘gge %ﬁ?%ﬁ%%’@q%%&];‘f&ﬁﬁ%aggtﬁ?gﬁp (ga)g f'to be
associ ated wi th thestoringceqiipment dayl; ahd (130), the DONE control button
610a i s sel ected thereby, s\%i ng the |ast created. at&ri but alrgld exi ting the
attribute definitioRCGRSHIBHIBGERreRGAURMER daia BpiaE the user-rteidace devierfor
definition display scre : W ‘ ' gém@n ' i L hhe
user after he has conpl g'lt&ggﬁ{y(li%g p‘rﬁjﬁh S’Ek%éhgtatﬁ ibutt\g&s}1 a slt())‘?:liegfugﬁ?%d '?’Hrg new

control tenplate by sel ¢be selactetl comrokDRmPREETHODS command fr Qif&t he

pull -down edit nmenu in the nenu bar 504 in FIG. 9. Mt hods.-.._.-;,“a form ng

part of the control tenplate 130 is displayable in the f or iftof di spl ay
series 700 which cog8ai MheRyseRt bRcRim 32 further comprising the step of monitoring

the operation of the equipment with a user-interface display device.

34, The method of claim 22 further comprising the step of including
information such as algorithms and/or known control parameters of the

~ control process in the process control information.

35. The method of claim 22 further comprising the step of including
i : - . . .
information such as process inputs and/or outputs as attribute information.

-
Has Been Reﬁaced -
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al gorithm and program data whi ch, when related to the attributes data, form
the process control solution. Thus, a "METHOD' is a programrelated to-a _
cqontrol tenplate that performs a process control function or a portion of a
- function. A METHOD may be witten in Fortran, C, or I, T anyi ng
| anguage. The screen or w ndow 700 includegsa STARTIN BISRECT RS BEENW] | box
702, a function_block or METHOD NAME field 704, a BTION {ield
706, a STARTI NG METHOD scrol|l box 708, and three control buttons } 710b
and 710c. The STARTI NG DI RECTORY box 702 is a first area that. includes a

list of all control qke | t _ ol ,tenplate |ibrar
122. The STARTI NG 332%%%& %%31“%24 g'&s"g%og‘g’%‘ﬁle%?"f‘h‘%{mf USINE\A geatr

list of all predehplatel reptesenting:asetdcedd tunstioh dfhe compblr prock@rad €ontrol
selected fromthe scroll Once the control tenplate is selected,

box 702. 0]
the nethods rel SPYREPPE ng é’é?‘gef’éﬁ‘%ﬁF?M’oﬁmlﬁ%t%@eﬁaﬁsi4 Rhiraliyyoof
selectioninth'm@ ypf | e I st} :
starting met hodg1 showaét ?’iéégs gf\;aiﬂl{flgleleagrﬁe: fﬁ\ﬁuﬁt‘)’ éﬂéﬁl& bﬁRﬁ‘ﬁgﬁ#’%&T E,

for exanpl e onl pperater'pviewacontraller’s view, maintenance view, and the like, said method
comprising the steps of: '

providing process control function information (132);

providing attribute information (10, 602) for the process environment;  *

providing at least one conversation set (42). associated with the process
control function information for relating specific contfol parameters
of the control process in terms of a selected control template view;
and | |

using control method instructions to form a process control solution with

the attribute information and at least one conversation set.

/ .
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predefined nethods associated with the control tenplate PID that was:
.selected as showa—in FIG 8. Once the user selects the control tenplate in -
the scroll box 702 and the starting nethod to be associated with the new
control tenplatef : X 708, a -nanme nust 'be provided for the
met hod wi t hi n t'HETNHEY ’Hml d or thigpd area 704: ar: -

t he function-bl ock, such &s 84,*36, 38, and 40 in FI , at ~
met hod and shoul d be unique with respect to all ot het Bkl t ai ni ng to
the new control tenplate so that the designed nethod tenpl ate can be

recal |l ed as needed. JAft provi djn .me d nanme, the user can place a
description of the B rreﬁ-li‘ﬁe‘?’ﬁé}?d/\f’?ﬁﬁ’r‘nmt g?‘ﬁfﬁ%ﬂ@ﬁ%‘%@ﬁ SR Pgll’&'_rlgra
fourth area 706¢orib6! tefifplate Maving 4 %I@Eal BEeItalslie cehwel tehpiae view (3ad3gy th
an acceptance or rejection pronpt by selecting the appropriate control
button 710a, 718nd 38) of tie selgetedrfungidon.o FI G 12, a second net hod _
definition wi ndow or screen 800 is shown that is provided after a user
selects the OK button or acceptance pronpt 710a in FIG 11. The second

met hod definition wggidoWheméethodaf ciiith Ihiurchen compeisingithe stepeofireRalinigqhei n

the working area 802 that allows a user to wite and/or ?dit a program
rel ating to t he2hlERBORG EORIETEALION3EY 19 $he sontrol parametess ot the processeonitaleen

in FIG 11 and ﬁﬁkﬁf)ﬁqg C}Eg@g}ogg}&s g%rgf‘%ﬁgbﬁg?kgfa‘l'ﬁa‘é‘%ﬁhom Ias an Qxanpl e;.

the INIT met hod sel ecte

39. The method of claim 38 further comprising the step of using the
" control template views to reflect a process control engineer view, process

control operator view, lab technician view, maintenance technician view, or the
like.

40. The method ofl claim 36 further comprising the,step of associating

a plurality of conversation sets with the process control function information. »

41. The method of claim 38 further comprising the step of including
information such as algorithms and known control parameters of the control

process in the process control function information. o -

42. The method of claim 38 further comprising the step of including
information such as process inputs and outputs as the attribute information.

\'
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fromthe scroll box 708 of FIG 11. The'programw thi'n-this editor can be
-devel oped using any of a nunber of well-known programm ng | anguages such
"30 as C, Fortran, or UPL and can utilize rétrieved text files created in

ot her progranm ng environments. Once a program has t he
text editor in area 802, the user can sel ggt the nehu dHAS BEERAVE
from menu bar 804 to save the witten program desi dnitedREELAGED name

met hod.. A user .can then select the FILE-EXIT comand from t he Treme—sar 804
to exit the nmethod-definition screen interface 800 The process of defining

t he met hod naned, as in Fl '[. 2 for t he pet hod
definition, as in FIG 1%&%% ciated with the
new cont r ol tenpl at e hav G ) ws to be
associ ated with the ndfORRROCESS CONTROL PROGRAMMING i ng t he
EDI T- VI EW6 command from the pul | -down menu bar 504 and t hen nmenu 506 of
FIG 9. Referring to FIG 13, a vi ews definition wi ndow 900 is shown for
creating the views to be associated with the new control tenplate. The

views w ndow 90fBstRAlces a first area defining a STARTING DI RECTORY scrol I
box 902,

A control template representing a selected function of a control process
for a control environrhent and being used to generate a plurality of displayable
views of the selected function. The template comprises process control
information such as algorithms and known control parameters of the control
process, attribute information for the process environment such as inputs and
outputs, at least one conversation set associated with the process control
function information for relating specific control parameters -of the control
process;in terms of a selected control template view and control method
instructions that use the attribute information and at least one conversation set
to form a process control solution. A system for creating or modifying the
control template is also disclosed.

il



a Fecond area defining a STARTI NG VI EW scr ol |
deflnl ng a VIEWNAME field 906, a fourth area definithg a VI EW DESCRI PTI
“field 908, and a fifth area.incl udi ng three control

OK button 910a, a CANCEL button 910b and a HELP button 910c.
simlar to that of defining nmethods as di scussed previously,

5

':.904 athird area

oy
>
! y

buttons 910 such as an

In a fashion
the first area

902 of views w ndow 900_contains screkhildproppts that allow the user either
to base a view on any fre@880CESS view2 or apyPBRCESS ngicéifrol tenplate
within the copsol tenplate frbrary 122 or to crgate an entirely new view
The second area scr qH—hox—984ont ai ns ET L E ts for selecting an
ENG NEER VI EW an OPERAK@N HOEER om0 AB v_ﬁﬂ&r % 2Apl@ only. Qther
views such as mai ntenan®PINFERER] i'ke coul T Yo  eat eﬂp These Vi ews
were made available to the n¢gw control tenplate PI D ADP wy@ ?he PID_
control tenmprate~Was Sqgrected as the sflarting point fqomthe third area 406
in FIG 8. The engi at orp [ ews—iTr tHe- secopd dPea 31
defi ni ng STARTI N \%@%?% l§)4 ar thpt e F-8—eref for the
sel ected PID cont Thsid ) VII ey pegmt Fa be sel ected
104 —— I A7
" 1 | :
FUNCTION
2 1L BLOCK -I : DISPLAY /I— 1a
FlG. / =T L1BRARY | | o |
PRIOR ART | | | worksTaTION ~~106
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i 125
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in STARTING VI EW box 904 if desired. As shown in FIG 13, the user has
tchosen the PID-ADP control tenplate in the first area or scroll box 902 and
the ENG NEER VIEWin the second area or scroll box 904 as the starting
point for the creation of a new ENG NEER view for the PID ADP contr ol
tenpl ate. The user then defines a namexfos the new viewin the third area
o VIEW NAME field 906 and pr ¢V sa.descri new vi ew-in the
fourth area or VI EW DESCRI PTI ¢ 908." g N and
description of the new view ar ed, 4efuse b the fifth area to
ei ther cancel or conti nu?ja/,; Nga ?)E pbntrol button or
screen pronpt 910a, 910b, ¢ el i pi Qalcauses a view
i nterface design screen to be i'e s@gn in AD@&x 144+ il lustrates
the created view of the enging i(ew-Yoperato? viewl |l ab view,
[ Dr o r_gg?. Hfer ng to FIG 14, a
lc—fo 00Q
t

N or w Ls_shown. The design .
wi ndow 1000 i ncl udes a graphi ¢ i T7in the wo Iiﬂng 238002 and a
pal ette of design tools 1004. ' gr aptit ca qi_i\; in area 1002, an
initial graphical view 1006 is$ Ldee—whyeh i s based—oh the starting
ENG NEER VI EW sel ected in the|sd&nd ar8Z 904 of the vieys SIF“ i j ON
screen 900 shown in FIG 13. The graphical view 1006 in {hi |£([;nc£;4
provi des a s/‘tg%rti ngzgoi néaf or devel oping a custom zed graphical View

controller view, maintenance
view i nterface design display

)
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22 |ax|||no| |21 & 16— [ar |- %/, | PID
: | 227 237§ 267
24 || Im | | x 7725 1197 I l
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for the new PID-ADP control tenplate. In creating a custonized graphical
zview for control tenpl ates based upon a pre-existing view, the graphical
editor provides the initial graphical view 1006 with an appropriate numnber
~of input and out put nodes, corresponding to the nunber of input and out put
attributes defined previously in FIG 18/13 . 32 The selected E ER VI EW
shown in theAnitial graphical view 1006 includes several elenents t'f’Qt are

found in a fypical engineer's vi ew such as input nodes 1008, output no¥es

1010, synbql HqmES I0TZ,—and }ag r;«,ance MUTTOET 55 1014. In addition, |the
gr aphi cal edi'El'cr 1002 i ncl udep oge e-FaI exléné?ms’-‘t:lg are new to typical
engi neer Vi ews §u.ch as a smaf Qflé_];d ﬁ]% r:TEesgrm ield 1018 can
provi de inforgatgﬁn to the uspMNregard =gt he g@ oRgan i nput or outgut
or may ever) pLqVZg@e a real ti ?e’crggéfi r 96 Hata el ating to input dr
out put val yesx|Segond gr aphi chl B)ﬁﬁa ue&r%&etm s a custoni zed verdion
of the initla% hi cal vi ew 1%?&‘;‘%@-!1@&_ o :t%v user fromthe initjial
gr aphi cal Vi e@ I]g&@ to includp ﬁ%&ﬁ g o] t on added by the user] to
formthe new&c Bol tenplatel I& F@zgu ga;gigglgl'ié input attribute 1008
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a single output attribute 1010 correspond to the attribute definitions for
¢t he PID-ADP control tenplate. Once the view 1006a has been. graphically
defined, a user nay execute the FILE SAVE command (not shown) fromthe nenu
bar to save the associ at ed graphics viewwth its control tenplate. In

addition te an engineer's view of the new control tenplate, a use y al so
create otMér «wiews such as operator's vﬁe(\?v/ 1106 of a control tenpl at as

shown in +5—AMoperator ¢  screen 1100 is sho

n

i ncl udi ng & geaphi cal t ool paI e te%l%) for creatli ng graphical views
associ at pd gi Eh t he operat r' | v a:nﬁ axpgr aphi dal editor in working area
1102 for|tk® oreation of the gr ptgez n_ evxs vmtr the palette 1104 td be
associ at pd9W giv t he new or | nodi hGE_ﬂx lglg ljate. A fill tank 1148 is
shown co1n§:ctna to a flow gontr z@lz/ 10 for regul ating the fl ow |of
fluids tp gudmf-lomthe fil ta_nku '38 &phi cal |representation is an -
oper at or sd/|8\§ 1106 of the¢ PELZ@Q@H @l tenpllate and, when saved,| will
be direct! ¥ p@&ciated with t & G@a&g émdlfied control tenplate.} The
user can s#i/e>-t31| s operato vL'ieV\ER E@yu g ectirjg the command SAVE (jnot
shown) undiy| fille menu item FI E5 ,Lr'.‘bglggﬁ,pgar 1112.
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33 Referring to FIG 16, an overview is shown of the information provided
~during the exanple used herein of the process of creating a new control
tenpl ate PID-ADP. The overview includes an attribute definition 1200, a
met hod definition 1202, and graphic definition 1204. The attribute
definition 1200 contains the attribute 3/df3ormation sel ected by the user
wi't h the scr ' St : ' ' he
attribute age, the type of attributes associated with the control

tenpl ate £ D- ADP, the nane of. the attributes, the range (if appropridate) of
the attrijbutdg, the defgyJt} val Jes (if appropriatp) of the attributes, the
defaul t val ﬂe oftb-thg attgiubut es| and the particul ar
conver satli rEg_:ttI:isbuthEhe et hod definition 1202
pertains [t oat ¢ BAuhe giSer pith the screen pronpts in
FIGS. 7 and-§. ij%%;ﬁ@%@ taips to information sef ected
by the us er._,’jv' ia‘lmlf; 2 <183 A8. This information incliudes a
gr aphi cal|l i€d tl &z Cevel @ @eel' s View of the control
tenpl ate |PI§ igﬁW%&ﬁ@me;sewti ng the operator's| view
of the cqgnteql® BHE &E@%iﬁ:a i con 1219 representing
the inst funi@n /DE u ﬁq_-toﬁtgglgt bnpl ate. Each view nEy
show sel e'ctgc @grg %I‘j}/%g;,{iupd rectly through graphi cal
techni qugs Sy tfcwopowwdzx
a
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It I's undefstood that variations may be made in the present invention.

W thout departing fromthe spirit and scope of the invention. For exanple,
t ke Wi ndow or screen display interfaces shown in FIGS. 6-15 coul d be :
provided in a nonw ndow ng environment such as DOS' or UNIX[err]. In

addi tion, .t '

nmet hods, d graphics definition w ndo ould be located within an
i nterface screen, but -have been shown as above for purposes of clarit
Mor.eover | ggaphi cal processjcwntfae [t ogranm ng | gnguages, other than
conti nuous €optd ol bl ock or I@jdarg_ ey coul d bg supported within tHe
control tle kb ,desi gn envirohner _ggne . 34 gdresent invention whi}l e
mai nt ai ningx hg ge(;,]‘l ni.ti onal truc&&r}ﬂag the tengl ate generator. AltHough
a pref erred,..erf&éaalgmant of the pr eﬂé‘m&rﬁ/e@tion hgs been shown and
described, ¥ Iﬁﬁgﬁjde of nodifi catggrgzw@gge and fsubstitution is intg¢nded
in the fcregoﬂ%g di scl osur el and, igl"&(aan%%g i nst arjces, sone features ¢f the
i nventi on V\E|| tbe enpl oyed W t%)Utudu-g’énr gpondi nq use of other featudes.
Accor di ngl v, ig i's appropriatet hgﬁ%‘gﬁgended dl ai rs be construed
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broadly and in a manner consistent with the scope of the invention. . 35
«CLAI M5 1. A process control system which perforns process control
functions in a process environnent using control tenplates, each tenplate
representing a selected process control function for a control environnment
and in which ek ' control
fdnction '
unit; B.

be di spl ayed, the system c@pPising: A a central proc
plurality of control_tenplates that can be accessed by th

central prijocessing unit wherein each contgyol tenplate includes: (1)
process cdgnt Iﬁum&ion i’:’nfcrrratiog; (2)uGtripute information pertaiping
to the prdce @]Em@nrrentguw) pibonvwer sad on jset associated with the
process cdnt (ol of AEE QDY crrrathﬁ:agqlélﬁjagattri bute information whith
enabl es a jus&r ﬁ:ozni:rilg‘@gtzwith ez & @d@ie ijnformation in a manner
speci fied |bytal §§Pé%¥ggt anfrjol | etptaE @ ikbw; land -(4) control nethod
i nstructi dnsimhicHHEG 3 A Bt r i bﬁiceggf't&’rjpﬁi on and the conver Rtion ket
topmfmmagnggggg%@@gf%mgggmﬁggz ©
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C. - a user-interface device coupled to the central processing unit which
.enables a user to select a control tenplate for display, including nmeans
“for systematically pronpting the user to input control tenplate information

conprising one of the attribute information, the conversation set and the

control netpod '_ mcaa ° Se—C-0 6 S pacagmcansronn > 2t S B = s¥a
Enerat or which includes instgpgiions that autonatically

tenpl ate gaperate
a controlf tepplate in response to the control tenplate information inNput by
the user| Z « 1he prgcess|contfol system of clai 1 wherein each of}said
control ferp| & es Encludes fa pl ur...agigy of selectaple control .tenplate] views
of the sel egf gd prE(zags control | Guo&jon. - 3. The process control
system of @ haEm 1 wifexei n ¢ach Dgga‘&._ control tepplates a plurality pf
conver sati ¢ gsggsgq.ﬁ at¢d wi »Izl,;;%zp"i’ocess conkrol function infornation
and the fattw 8mgo@ation. 1 -8B process cpntrol systemof clajm1
‘wherein {h& :grgEcEﬂmtE_hod I n 'E:C@i %are created using a progranm g
| anguage 52 3*‘I_’§|e~'m§®ss co%'&uggt‘@m of -claifm 1 further conprisijpg a
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for storing data representing the plurality of control tenplates. 6.
:process control _
farther conprises: data representing a first set of control tenplates
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plurality of screen pronpts for selection by a user,

sai d user-interface

.devi ce enabling the user to access the attribute information and the
centrol nethod instructions so as to edit or create a new control tenplate.
11. The systemof claim1l further corrpﬁ.‘bzhgg stored equi pnent data that can
be accessed by a user using the user-j ace display for displaying the
phAysi cal arsangenent of equi pment associated with one of the contro
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a conversation set associated with the process control function information
.and the attribute informati on which enables a user to interact with the

attribute information in a manner specified by a selected control tenplate
view, control__oethod instrictions
the convergation set to performa procéss control

function;
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i nformation regarding one of a process input and a process output. 20. A
.method of creating or editing control tenplates for a process control
system whi ch perfornms process control functions in a process environment,
each tenpl ate representing a sel ected process control function for a
control env

el ected

process control function may be displayed, the nmethod conprising the\steps
of : A a ce—sq"rng a plllrali y of _contral 'rpmlwl ates with a central
processing ynlt wherein each control tenplate inclpdes: (1) process
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instructions; and E. automatically generating a control tenplate according
2o instructions in response to the control tenplate information input in
step D. 39 21. The method of claim 20 further conprising the step of

v providing a plurality of selectable control tenplate views of the selected
process control function for each of saBdldontrol tenplates. 22. The nethod
of cl ai m 28UHQCK&AMEDPr P$DngADIR step of associating a plur/@®
conver satgjron—Set s—wrt h—t re -pr ecess—eont rol —f urctt+ e +nf-of mat+or—ard*® ke

1T R i o, L e 1

I nstructijons INEUY 2 prograrrg'f\-__-qg_r I ar}g\yage_.lez_éllo -FBqE thod N%ﬁUﬂ 20

further conprising the step ring data répresenfilng the pluralijty of|

control t|emal@mzpui'm a contfr g Alenphade [l4igrapyTO4E10 The r@j@b* of claijm ?4
wher ei n the;_t_er\ of storing data r i oludalityv.of contraol |- _

t enpl at es i hOAHEBRTITRIBUTEP| BNE&M | [MADE fLMANerAlobT)'Gpri ses GONV Sk kps of:| |
storing at & IUEI esenttn Hrst—set—ofi—controt tc||p= at-es—+net udiug

pr edef i ngd |OTH R ATTRIBUTE | REAL | SP |-IE-10 TO IEIO CONV#33 |
| |OTHER ATTRIBUTE |STRING | TAG [i3 CHARACTERS| CONV#22 :

e
e e ]
| METHOD: 1202 |
: (PROCEDURE LANGUAGE OR C CODE...REFERENCE ATTRIBUTES BY NAME) |
-—_ —
F——,——_——_——_—_—_—_—_—_————— —
1204
\CON
1216
\‘
GRAPHIC FOR ENGINEER O 0D
1218

ICON

GRAPHIC FOR OPERATOR

ICON 1219

GRAPHIC FOR INSTRUMENT
TECHNICIAN |




;
control t
tenpl at es
conprisin
tenpl ate

central p
control t
gener at or
control f
contr ol
of claim
with the

gr aphi cal .

created o
conprisin
i nstructi
claim 20

ot 1o 18 folcBind bbbtk Sre RIOKIRA £ enils aGPHE TSGR

A

enpl ates; and storing data representing a second
created by the user. 26. The nethod of claim 20
g the steps of: providing each control tenplate \
view, providing a tenplate generator interconnect
rocessing unit and user-interfdte device; and edifti EXT ST Ng
enpl ates or creating new control tenplates usingjthe tenplate
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function blocks or icons identifying the various views of the functions, which may be
stored as a control template along with other templates in a common control template
library. '

‘It is an object of the present invention to ameliorate one or more disadvantages of
the prior art.

According to one aspect of the present invention there is provided a process control
system which performs process control functions in a process environment using control
templates, each template representing a selected "process control function for a control
environment and in which different control femplate views of a selected process control
function may be displayed, the system comprising: A. a central processing unit; B. a
plurality of control templates that can be accessed by the central processing unit wherein
each control template includes: (1) process control function information; (2) attribute
information pertaining to the process environment; (3) a conversation set associated with
the process control function information and the attribute information which enables a
user to interact with the attribute information in a manner specified by a selected control
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furt her

h p40AR 08
ed with the
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- template view; and (4) control method instructions which use the attribute information

and the conversation set to perform a process control function; C. a user-interface device
coupled to the central processing unit which enables a user to select a control template
for display, including means for systematically prompting the user to input control
template information comprising one of the attribute information, the conversation set
and the control method instructions for a control template; and D. a control template
generator which includes instructions that automatically generate a control template in
response to the control template information input by the user.

According to another aspect of the present invention there is provided a memory
including a control template representing a selected function of a control process for a
process environment, the template being used to generate a plurality of displayable views
of the selected function, said template comprising: process control function information;
attribute information pertaining to the process environment; a conversation set associated
with the process control function information and the attribute information which enables
a user to interact with the attribute information in a manner specified by a selected
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template views of a selected process control functlon may be displayed, the method

comprising the steps of: A. accessing a plurality of control templates with a central
processing unit wherein each control template includes: (1) process control function
information; (2) attribute information pertaining to the process environment; (3) a
conversation set associated with the process control function information and the
attribute information which enables a user to interact with the attribute information in a
manner specified by a selected control template view; and (4) control method instructions
which use the attribute information and the conversation set to perform a process control
function; B. coupling a user-interface device to the central processing unit; C. enabling a
user to select a control template for display with the user-interface device; D.
systematically prompting the user to enter control template information comprising one
of the attribute information, the conversation set and the control method instructions; and
E. automatically generating a control template according to instructions in response to
the control template information input in step D.

According to still another aspect of the present invention there is provided a
method for creating a process-control solution using a control template which represents
a selected function of a control process for a process environment to generate a plurality
of displayable views of the selected function, said method comprising the steps of:
providing process control function information; providing attribute information
pertaining to the process environment; providing a conversation set associated with the
process control function information and the attribute information which enables a user
to interact with the attribute information in a manner specified by a selected control
template view; generating a plurality of simultaneously displayable views of the selected
function wherein each displayable view uses the conversation set to allow a user to
interact with the attribute information in a different manner; and using control method
instructions to form the process control solution with the attribute information, the
conversation set and the plurality of displayable views.
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t echni ci aand klengraphic representation of said unique control template in a manner useable by the
process controller; a display for providing a visual interface between a user and said
generator means to view said unique template; means for allowing the user to
communicate with said generator means including software which allows a user to
change said control attributes, said control software, or said graphic representation of
said unique control template; and storage means for storing said unique control template
to allow the user to thereafter select and recall the unique template for designing a
control solution on said display.

According to yet another aspect of the present invention there is provided a method
for generating control templates used in designing control solutions in a process control
environment using a computer system, said method comprising the steps of:
systematically prompting a user to specify a control attribute, control software for
processing said attribute and a graphic representation for a unique control template;
generating a unique control template by grouping the control attribute, control software
selected by the user for processing said attribute, and the graphic representation of said
unique control template; providing a visual interface between a user and said generator
means to view said unique template; providing an interface device including software
which allows the user to communicate with said generator means to change said control
attributes, said control software, or said graphic representation of said unique control
template; and storing said unique control template to allow the user to thereafter select
and recall the unique template for designing a control solution on said display.

An important technical advantage achieved by the present invention is that a user
can modify existing templates or create his own control templates for use in process
control, rather than relying entirely on the standard templates within the control template
library furnished by the design environment manufacturer. Such created or modified
template includes the necessary attribute definitions for creating any desired graphical
view. Thus, a user can create a multitude of custom graphical views from the single
modified or newly created control template for association with particular control
functions and store the created views with the control functions for later reference.




é?. The met hod of claim 35 further conprising the step of .including one.af..

an algorithmand a known control paraneter of the control

CEMENT! SHEET

process control function information. 38. The nethod of cf|aFm3S—Forthes
conprising the step of including information regarding ong pf %W@g D‘{

et 35 or PRI TR 5. 20 6 S me =i uf ol v o

conversation get& wtH tHe pProcess control function inf orfrati on and the
attribute information. 40. A conput er CHhAMSn f or gener at | hg—eenpt+ot+

tenpl ates used, in desi&%ni ng contral solutions for a B_rocess- controller in a

process contrdt REAGHS

systenmatic

Rzl system gvhich perforaes,process oo

ntrol at.tribut

b Apnctiops in a process

ontr ol

software ovinpBEat g edhei Sombudl ik ool shteseRlipg doahited OHPE ¢ he
[ X ntro

Lorml at o b0k BEEROA S o SOREN BnblofiRBaTh SfAREATEISY Ot ABRE Bievs

sof twar e silae@iRtbdProbdss b1 dﬁlﬁétid?hﬁffﬁé Hﬁgﬂayedﬁngé[ %{s?etrﬁ EoBpliSin ;gnd the

graphi c representation of uni que “contr te
A. a central processing unit;

e I n a nmanner

B. a plurality of control templates that can be accessed by the central processing

unit wherein each control template includes:
(1) process.control function information;

(2) attribute information pertaining to the process environment;

(3) a conversation set associated with the process control function
information and the attribute information which enables a user to interact with the
attribute information in a manner specified by a selected control template view; and

(4) control method instructions which use the attribute information and the
conversation set to perform a process control function;

C. a user-interface device coupled to the central processing unit which enables a
user to select a control template for display, including means for systematically
prompting the user to input control template information comprising one of the attribute
information, the conversation set and the control method instructions for a control
template; and

D. a control template generator which includes instructions that automatically
generate a control template in response to the control template information input by the
user.

2.  The process control system of claim 1 wherein each of said control templates
includes a plurality of selectable control template views of the selected process control

function.
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6.  The process control system of claim 5 wherein the control template library further
comprises:

data representing a first set of control templates including predefined control
templates; and

data representing a second set of control templates created by the user.
7. The process control system of claim 1 wherein each control template further
includes a control template view and wherein the template generator is intercoﬂnected
with the central processing unit and the user-interface device, and permits a user to edit
existing control templates or create new control templates by accessing and changing the
data representing the process control function information, the attribute information, the
conversation set, the control method instructions, or the control template view.
8.  The process control system of claim 7 wherein said template generator includes a
graphics generator for allowing the user to design graphical views to be associated with
the selected functions for the created or edited control template.
9. .. The process control system of claim 1 wherein said control method instructions are
selectable by a user.
10. The process control system of claim 1 further comprising:

a display device forming a part of the user-interface device; and

a template generator interface screen viewed on the display devicé and having a

plurality of screen prompts for selection by a user, said user-interface device enabling
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12.  The system of claim 11 further comprising display means for allowing the user to

monitor the operation of the equipment with the user-interface device.

13. The system of claim 1 wherein the process control .information includes one of an

algorithm and a known control parameter of the control process.

14. The system of claim 1 v"rherein the attribute information includes information
_regarding one of a process input and a process output.

15. A memory including a control template representing a selected function of a

control process for a process environment, the template being used to generate a

plurality of displayable views of the selected function, said template comprising:

process control function information;

attribute information pertaining to the process environment;

a conversation set associated with the process control function information and the
attribute information which enables a user to interact with the attribute information in a
manner specified by a selected control template view;

control method instructions which use the attribute information and the
conversation set to perform a process control function; and

.a plurali_ty of control template views capable of simultaneously displaying different
views of the same process contfol function wherein each of the control template views
uses the conversation set to enable a user to interact with the control process in a
different manner. |
16. The control template of claim 15 wherein one of the control template views reflects
one of a process control engineer view, a process control operator view, a lab technician-

view, and a maintenance technician view.
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19. The control template of claim 15 wherein the attribute information includes
information regarding one of a process input and a process output.
20. A method of creating or editing control templates for a process control system
which performs process control functions in a process environment, each template
representing a selected process control function for a control environment in which
different control template views of a selected process control function may be displayed,
the method comprising the steps of: |

A. accessing a plurality of control templates with a central processing unit
wherein each control template includes:

(1)  process control function information;

(2) attribute information pertaining to the process environment;

(3) a conversation set associated with the process control function
information and the attribute information which enables a user to interact with the
attribute information in a manner specified by a selected control template view; and

(4) control method instructions which use the attribute information and the
conversation set to perform a process control function;

B. coupling a user-interface device to the central processing unit;
.. C.  enabling a user to select a control template for display with the user-interface
device; | | |
D. systematically prompting the user to enter control template information
comprising one of the attribute information, the conversation set and the control method
instructions; and
E. automatically generating a control template according to instructions in

response to the control template information input in step D.
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information for each of said control templates.

23. The method of claim 20 further comprising the step of creating said control method
instructions using a programming language.
24. The method of claim 20 further comprising the step of storing data representing the
plurality of control templates in a control template library.
25. The method of claim 24 wherein the step of storing data'representing the plurality
of control templates in a control template library further comprises the steps of:

storing data representing a first set of control templates including predefined
control templates; and

storing data representing a second set of control templates created by the user.
26. The method of claim 20 further comprising the steps of:

providing each control template with a control template view;

providihg a template generafor interconnected with the central processing unit and
user-interface device; and |

editing existing control templates or creating new control templates using the
template generator by accessing and changing the data representing the process control
function, the attribute information, the conversation set, the control method instructions,
or the control template view.
27. The method of claim 26 further comprising the steps of:

including a graphics generator with the template generator; and

using the graphics generator to design graphical views to be associated with the

selected functions for the created or edited control template.
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and having a plurality of screen pfompts for selection by a user; and

accessing the attribute information and the control method instructions with said
user-interface device so as to edit or create a new control template.
30. The method of claim 20 further comprising the steps of:

storing equipment dam; and

accessin;g the stored equipment data using the user-interface device for displaying
the physical arrangement of eﬁuipment aésociated with a control template.
31. The method of claim 30 further comprising the step of monitoring the operation of
the equipment with a user-interface display device. l
32. The method of claim 20 further comprising the step of including one of an
algorithm and a known control parameter of the control process in the process control
information. |
33. The method of claim 20 further comprising the step of including information
regarding one of a process input and a process output as the attribute information.
34. A method for creating a process control solution using a control template which
represents a selected function of a control process for a process environment to generate
a plurality of displayable views of the selected function, said method comprising the
steps of: |

providing process control function information;

proViding attribﬁte information pertaining to the process environment;

providing a conversation set associated with the process control function
information and the attribute information which enables a user to interact with the

attribute information in a manner specified by a selected control template view;
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generating a plurality of simultaneously displayable views of the selected function
wherein each displayable view uses the conversation set to allow a user to interact with
the attribute information in a -different mannér; and

using control method instructions to form the process control solution with the
attribute information, the conversation set and the plurality of displayable views.
35. The method of claim 34 further comprising the step of relating the conversation set
to control parameters of the control process in terms of a selected one of the displayable

views.

36. The method of claim 35 further comprising the step of using the displayable views

to reflect one of a process control engineer view, a process control operator view, a lab
technician view, and a maintenance technician view.
37. The method of claim 35 further comprising the step of ingluding one of an
algorithm and a known control parameter of the control process in the process control
function information. | ’
38. The method of claim 35 further comprising the step of including information
regarding one of a process input and a process output as the attribute information.
39. The method of claim 34 further comprising the step of associating a plurality of
conversation sets with the process control ﬁmction information and the attribute
information. | |
40. A computer system for generating control templates used in designing control
solutions for a process controller in a process control environment, said system
comprising:

means for systeﬁatically prompting a user to specify a control attribute, control
software for processing said attribute and a graphic representation for the unique control
template;

generator means for generating a unique control template by automatically

grouping the control attribute, the control software selected by the user for processing
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said attribute, and the graphic representation of said unique control template in a manner

useable by the process controller;

a display for providing a visual interface between a user and said generator means
-to view said unique template; |

means for allowing the user to communicate with said generator means including
software which allows a user to change said control attributes, said control software, or
said graphic representation of said unique control template; and storage means for
storing said unique control template to allow the user to thereafter select and recall the
unique template for designing a control solution on said display.
.41. A method for generating control templates used in designing control solutions in a
process control environment using a computer system, said method comprising the steps
of:

systematically prompting a user to specify a control attribute, control software for
processing said attribute and a graphic representiation for a unique control template;

genefating a unique control template by grouping the control attribute, control
software selected by the user for proceséing said attribute, and the graphic representation
of said unique control template;

providing a visual interface between a user and said generator means to view said
unique template; |

proiriding an interface device including software which allows the user to
communicate with said generator means to change said control attributes, said control
software, or said graphic representation of said unique control template; ‘and

storing said unique control template to allow the user to thereafter select and recall

the unique template for designing a control solution on said display.



REPLACEMENT SHEET
14 MAR 1998

43

UNIFORM CONTROL TEMPLATE
GENERATING SYSTEM AND METHOD
FOR PROCESS CONTROL PROGRAMMING

ABSTRACT

A control template representing a selected function of a control process
for a control environrnent and being used to generate a plurality of displayable
views of the selected function. The template comprises process control
information such as algorithms and known control parameters of the control
process, attribute information for the process environment such as inputs and
outputs, at least one conversation set qssociatéd with the process control
function’ information for relating specific control parameters -of the control
process;in terms of a selected control template view and control method
instructions that use the attribute information and at least one conversation set
to form a process control solution. A system for creating or modifying the

control template is also disclosed.




