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DYNAMIC LANGUAGE CHANGING PROCESS GRAPHICS

'The present invention relates to the field of

process control systems having text and graphic indicators

for representing process parameter-values and the like. A

data processor based information.s?stem that is variably

5 programmable for indicating process control parameters
graphically and textually according-to the invention stores

a plurality of equivalent terms in different languages
and/or equivalent graphic formats, and converts formatted
process control display screens from one language or format

10 to another under operator control via a ‘touch . screen,
pointer mechanism or the like. | ﬂ

| It is well known to display process control
information graphically, using a variety of labels, lines,
charts,'graphs, colors and other text and display patterns

15 to illustrate the flow of a process. Often, a graphical
' pattern reflects a physical layout of a process, with
colors for grouping related process systems, the colors,
patterns and/or text being changeable to reflect changes in
parameter values. Various charts and graphs can be made
20 available to the operators, for example via keystroke
selections or by pointing a mechanism such as a mouse or

touch screen. _ '

Network coupled video data terminals are an apt

means for presenting a combination text and graphic display

25 of this type. Such devices are programmable to set up
formats for graphic display, and can store appropriate
messages or labels that control the character displays and
graphics used to represent a particular condition of the
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processor from sensed levels of process parameters or
5 combinations of parameters as compared to stored thresh-
olds. Textual information such as labels or displays of

parameter values such as temperatures or pressures are
thereby presented to the system operators in a convenient
manner for showing critical information such as bottle-
10 necks, equipment malfunctions or potentiaily dangerous
trends, and also are useful more mundanely for generally

- determining the state of the process. :
Such displays are not limited to process flow
parameters and can be applied as well to maintenance
15 fuhctions such as usage monitoring. 1In any event, such
' process control systems are'programmable with respect to
precisely what graphic details and text will be used to
present information repreéénting a particular process
condition. Insofar as the systems are programmable by the
20 operator, it is also_typical to provide a graphic user
interface (or GUI) that assists the operator in encoding
choices for how information will be displayed. Whether
included in the graphic user interface to assist in pro-
gramming or whether selected by the operator for display of
25 process'parameter data, the graphics and the text used are
customized so as to be most understandable to the particu-
lar person to whom the information is to be displayed.
Thus, the text and graphic information can be different for
different systems, even though the 'underlying hardware

30 and/or software operational system is the same.

| Extensive process paraméter displays are advanta-
geous in connection with complex processes, for example to
monitor all the interactive systems of an electrical power
generation plant such as a pressurized nuclear reactor.
35 "Expert" process control systems are known that are
programmably arranged to permit a user to display informa-
tion for various uses. Systems that model plant behavior.
as a part of their functions are disclosed, for example, in
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display modes, as considered apprbpriate in a particular

process monitoring application. Interactive terminals with

inputs and displays are provided whereby the operators can

make the .necéssary. selections and view the' resulting

10 information displays. ‘Most such systems employ text as a

part of the display for interactively presenting informa-

tion to the operators in connection with set up functions

and operational functions. For example, menus may include

text for user seleétion of options, graphs, charts and

15 lines may be labelled to permit the operators to interpret

them. In general, more complicated or expert monitoring

systems require more text than less complicated ones, to
enable the'operatdrs to use the system. |

) The use of text information in interactive systems.

20 preéents a language difficulty, particularly for: persons

who may attempt to troubleshoot an unfamiliar setup. When

a supplier of a monitoring and control system provides a

system for use in a particular country, the system is

naturally supplied with or programmed for that country’s

25 local language, so that its outputs are comprehensible to

the intended users. However, the troubleshooters may be

- unable to fully understand the setup or the messages and

labels that are provided. Although graphic presentations

are inherently better subject to understanding independent-

30 ly of language, the same comprehension problems that occur

'~ when one is unfamiliar with the language'used; also occur

if one is unfamiliar with a particular form of graphic

presentation. _

Conventional computer'systems include alternative

35 keyboard mappings that define specific character sets

(fonts for display or printing) designed for different

languages and selected as a software or firmware function.

~ Thus, one can readily convert a computer hardware setup for
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conpl ex pr dessesonvertekligpuadeslydma data |fnawe ane danguage siatansther an
el ectrical power 1t gimply changes the correspondence of individual text
' characters to the binary codes produced by a standard
keyboard or the like and used to drive a display or print-
er. The keys of a standard keyboard are labelled for the
10 desired langﬁage,_and used normally, although the character
_set used has been changed. It is still necessary interac-
tively to operate a data processing system programmed for
'a particular language in that language. Similarly, in
certain Pacific Rim languages, the number of possible
15 characters exceeds what is practical using a keyboard, and
software provides an input method  for interpreting a
sequence of keystrokés to generate one character for
display or printing.
_ ’ It would be advantageous to provide a process
20 monitdring system that is independent of language,  and can
- be operated by persons who are fluent in only one of two or
more alternative languages. Bilingual dictionary software
is available, for example from Globalink, Inc. (Fairfax,
VA), that can convert terms from one language to another.
25 . = However, applying a dictionary program to a process control
and monitoring system carries a large -overhead in memory
gstorage (e.g., Gefman/English requires 15 Megabytes).
Processing time requirements may be inconsistent with the
monitoring system’s processing power. Automatic transla-
30 tion can be prohibitive if more than two languages are
'attempted. Although these dictionary programs are sensi-
tive to details of grammar and syntax, they are unable to
accurately translate certain idiomatic passages and are
limited in vocabulary to the extent that they are only
35 practically operable to save the time of a translator who
" is already moderately conversant in the two languages. It
would be particularly advantageous in a process monitoring
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operation in two or more symbologies applies to graphics
displays in that an operator may be familiar with one form
of graphic display and not another form that may be func-
tionally equivalent and is more easily understood by some
other operator. An operator of a monitoring or control
system may have a préferred graphic manner of depicting
certain occurrénces, and a diSplay_ format may be
programmably arranged to use selected (i.e., programmed)
particulars in graphics. Thus for example, one user may
choose to depict a'process flow logjam by blinking an area
of a process flow line display, another may choose to show
the line as broken, and a third may superimpose a barrier
indicator. In the USA, it is conventional to take advan-
tage of users’ familiarity with traffic signals'such as
stop lights. Thus, for example, movement or satisfactory
conditions are typically shown as green, cautions as yellow
and stoppages or critical conditions as red. These conven-
tions may not be as familiar in other cultures. As another
example, in the USA the color black is associated with
death or mourning and may be appropriate to designate a
stoppage or a machine that is down. 1In ofiental cultures,
white is conventionally associated with death or mourning.
It would be advantageous if such graphical components were
interactively selectable dynamically to permit instant
changes between such conventions. A user could choose
details of language and graphic formatting, without re-
programming the system, as a means to help an operator or
troubleshooter that is unfamiliar with a particular appli-
cation of a monitoring/control syatem'to understand the
system quickly, by simply presenting text and graphics in
the symbology with which that oﬁerator or troubleshooter is
most familiar. Such a system would not interfere with
operation of the underlying system because only details of

"the output need to vary to permit customization from

operator to operator.
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industry groups (e.g., ANSI vs. ASME, etc.). Whereas all
such conversions would be advantageous to enable a user who
is particularly conversant in one of the stbologies, which
can be construed to include:any of these aspects of data
10 presentation, the problem remains in how to arrange for
such conversions in the data processing system in a manner
that provides the desired result of dynamic interactive
selection among two or more eéuivalents, at a minimum of
overhead in terms of memory reduirements and processing

15 time. '

The present invention provides a process monitor-
ing and/or control system that allows a user to select any
of a plurality of available symbologies, by making a simple
interactive selectlon that does not require extensive

20 programming or translation steps. It also provides stan-
dardized conversion tables for at least one of text and -
graphic infofmation, preferably by .using an indexing
arrangement having corresponding selections in the respec-
‘tive symbologies.  Finally, it permits interactive selec-

'_25 tion of aspects other than text as symbological elements,
including alternative graphic aspects such as lines, arcs,
colors, symbols and similar features or alternative units
of measure. _ _ | L
~ The presenﬁ invention is directed to an informa-

30 tion display system for répresenting the condition of an
industrial process, that according to the invention is
dynamically convertible via a control input from presenting
information in a first form of output symbology to one or
more additional forms of output symbology that are differ-

35 ent but equivalent to the first. The system can thereby
' convert the presentation to display terms and labels in a
second language or to use a different diagrammatic repre-
sentation for process flow conditions and the like. The
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lent definitions applicable to the two forms of output,
preferably in one-for-one corresponding lists. The'display
apparatus is set up to provide one or more display configu-
rations wherein information is dispiayed at predetermined
locations on a display screen. A control input such as a
pointing device or touch sensitive screen triggers the
processor to change from one set of definitions to another,
thus converting all or part of the display to a new output
symbology} " The device is particularly: applicable to
changing between languages, but also can be made to change
between graphic symbols, units of measure, and similarly
alternative aspects of symbology, for example'sb that an
English speaking troubleshooter or a person familiar with
one set of symbological conventions can quickly comprehend -
the status of a monitoring and control system that normally
uses ~a different language, symbol set, units of measure
convention or the iike, by dynamically converting.to more
familiar language and/or graphics and/or measurement units,

For this purpose, an aspect of the invention is to
provide a method of converting at least part of an informa-

‘tion disﬁlay from presentation of information according to

a first form of output to at least one additional second
form of output, wherein the first and second forms of
output are different but equivalent. This is accomplished
by providing an information display system having at least
two alternativevforms of output for at least part of the
information display, programming the information display
system to preéent the information according to the first
form of output, said first form of output including a
subset of choices for at least one of a distinct language,
a distinct graphical depiction and a distinct set of units
of measure for representing data points of said informa-
tion.” The second form of output is defined by storing a
second subset of choices_for said at least one of language,



use in any of several different |anguages by changing the k
mappi ng/ f ont selectlEhsasdéhsb@mﬂameuﬁunctlon for exanple

appropri ate choice |n i nformati on of a DOS conpu

Thi s does not convert data frogn one | anguage to another. It

si mply changes the.. correspon ence o i ndi vi dual text characters to the

bi nary codes produced by a standard keyboard or the Iike and used to drive

a display or pri @rap}flcalﬂ‘dbﬁﬂﬁs:.&i andt eaarsit kaphbes) d thiee dadwnd edubset

t he désired | angyage, use t hou acter et use
has been changed.®9 q‘lnq ?tslllePangeﬁgng%ifﬁ?’é?rércg&ﬁ’%/%v 3 (?ﬁ:ers ge - da'?ae
processi ng syst enyfrcognadriced fosplaparsystemr themyjuage ibe t bperateduagbile
Simlarly, inc :ﬁﬁ an e t 0sglLb -
characters excee IP%? prac? oll %%g gokﬁe Sgrggns a@I’EQf Ei&gréfterna
provi des an5|npu¢NM§Jﬂ9§mﬁbP |@P§P§¢etﬁﬁ§ swisghinge fpmcshet Foret form of
generate one chariqfit {8 the second form of output upon detection of a

. command on the control input.

)y _nmakREBLACED

" The switchover can be accémplished_for all or part
of the information display, according to type.of data, type
10 of text 6r symbol, selected area of the display, etc. To
facilitate such groupings, the data points are cross
referenced to point groups encompassing a plurality of
related data points. Related text groups are cross refer-
enced as a collection of related text strings (e.g.,
15 equivalent terms in different languages) . Related symbol
groups can also be cross referenced as a collection of
reiated (e.g., equivalent) graphic symbol definitions, such
as alternatively selectable bitmaps of a predetermined
segment of a display screen. Cross referencing of the text.
20 groups can include numeric conversions, for example as
needed to convert between the use of different units of
measure (e.g., English vs. metric); The at least two
alternative forms of butput comprise specifications of at
least one of said graphics, text and units of measurement,
25 that apply to a plurality of data points in the point
groups. The alternative definitions can be stored in
~aligned locations in lists or the like, so that the change
from one alternative to another simply involves a change in
the 1list used. Numeric conversions can be stored as
30 alternative scallng and offset factors selected in this
' manner, or alternative subroutines can be chosen by condi-
tional jumps that are variable via the deflnltlons selected

by the user.
According to another aspect of the invention, an
35 apparatus for monitoring a process is | provided with a
digital processor, a control input, means for sensing and
encoding values of process parameters, and a display
device, each coupled to the processor, the procéssor being

M&r&thT HAS BEEN

rm———




displéy or printing. It would be advantageous to provide a prdpe5ts SHEET HAS BEEN

noni tori ng systen1that'ﬂ®8hmd haﬂ | anguage, and can be neraﬁ@& LAGED
persons who are fl uent | mo or nore alternative Ianguages
Bi | i ngual dictionary sof able for exanple from d obal i nk,

Inc. (Fairfax, VA), that can convert ernms fromone | anguage to anot her .
However, applying a dictionary programto a process control and monitoring
system carries adpaqpblnmﬁmeauesanuEnnrwharﬂigpid¥a@pviébraadﬁﬁgyhmmhtic

requires 15 Megahyt ti regiy’ eQENES1 SBY [ Qﬂﬁi I
wi th-the nonitor % éﬂ ¥ %sc?q%iraoc ss:t%tpogglri iﬁt{% 1%ﬁ‘ansqi%' | on af
be prohibitive i fCQﬁ#Jé:JterPﬁ Ve DIRReRS afe WF@@PJ-A& Goughet pyoges-.

di ctionary progr agr ang Séﬁéi-abiéVQ:cI Ogfgtal | e Ofn OF FSHE ANdeAY NGk t BEY
are unable to accuratm%%trwaéia certain |dlqnat|c passages and are
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predetermined process condltlons, the processor formattlng
the diagrammatic display at least partly as a function of

the definitions. The memory also stores alternative
definitions of at least a portion of the text and the
10 graphics, and the processor is responsive to the control -

input for switching between the alternative definitions for
'dynamicélly converting at least a subset of the diégrammat-
ic display from one format to another format during opera-
tion of the apparatus for monltorlng the process.
15 ~ . The dynamic conversion can be accomplished for all
| 6r-part of the display, the parts to be converted being
'grouped, for example, into categories according to data
- point groups, text groups, symbol groups, measurement unit
conventions, and the like. Alternatively, conversion can
20 be accomplished for a selected area of the display. The
processor is responsive to the control input for changing
from said one format to said another format for selected
ones of the categories by addressing techniques. 1In this
mahner, a language or formatting.change can be accomplished
25 quickly and accurately, with very minimal processing and
memory resources being devoted to translation. |
- There are shown in the drawings certain exemplary
- embodiments of the invention as presently preferred. It
should be understood that the invention is not limited to

30 the embodiments disclosed as examples, and is capable of
variation within the scope of the appended claims. 1In the
drawings,

FIGURE 1 is a schematic block diagram showing a
.process monitoring apparatus according to the invention;
35 FIGURE 2 is a block diagram illustrating the
' method according to the invention;
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FIGURE 4 illustrates an exemplary dlsplay accord-
5 ing to one form of output;
| FIGURE 5 illustrates a display of the same
functional information as FIGURE 4, but in a different but
equlvalent form of output; and, .
FIGURE 6 illustrates a preferred embodiment
10 wherein the data or text points are grouped to permit
conversion of text or format for a selected subset of
dlsplayed items.
FIGURE 1 generally illustrates an apparatus 20
_ according to the invention for monitoring a process. The
15 = invention is applicable to various types of processes, but
can be considered in connection with an exemplary process
such as an electric power generation plant. A digital
processor 24 is coupled to a control input 26, means 28 for
sensing and encoding values of process parameters, and a
20 dlsplay dev1ce 30 capable of variable presentations.
' Processor 24 is operable to present on the dis'play device
30 a diagrammatic aisplay'32 including text 34 and graphics
36 for_simulating a condition of the process. Various
sensors 40 provide analog or digital data to processor 24
25 via suitable interfaces (not shown) that enable processor .
' 24 to encode the present value of'process parameters, - to
log variations in the values over time, and otherwise to
monitor the process in known manner. 'Processor 24 is
programmed to drive the display device 30 in order to
30 -produce visual presentations that can include graphics 36
such as lines, symbols, colors, motion and other particu-
lars intended to simulate activity (or lack of activity) in
the process, either quantitatively or qualitatively.
Additionally, various text labels 34 can be provided and
35 actual measurements or summaries of measurements (e.g.,
averages) can appear in display 32 together with text 34
- that explains them, for example naming the measured parame-
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dynamcally to peondntunnsantMemory 44 also stores collected process data
information, and can be arranged as well to store conver-

sion factors and/or subroutines defining means for convert-
ing process data into ploté or tables according to a
10 convention for units of measure. Processof 24 formats
diagrammatic display 32 at least partly as a function of
the stored definitions 46, for example the text portions of
the display are stored in the processor memory 44 and when
displaying 'thg related data, processor 24 locates the .
15 associated text and positions the text in the required part
of display 32. Similarly, the graphic lines, colors and
the like are embodied in the processor’s programming,
preferably at least partly defined by stored data such that
the “text and graphlcs represent ‘an overall display
20 symbology. - : o
For purposes of this disclosure, the followiﬁg'
definitions are helpful in understanding the invention:
"Point" refers to a database record containing a
value (such as a temperature reading), and may contain
25 related data (such as a corresponding reading, for example
the time of day of the reading); '
"Process Diagram" refers to a graphic deplctlon of
a plant process (or other data), typically displayed on a
CRT. A process diagram, for example, can display the
30 values of points next to an associated graphic symbol;
"Point Group" or "Data Point Group" refers to a
related group of points. When a diagram is loaded (i.e.,
. displayed), a Point Group can be specified such that the
same symbol is used for each occurrence of the same type of
35 item (e.g., equivalent pieces of machinery) by changing the -
' displayed point group; '
' | "Text Group"” similarly refers to a group of
related text. When a diagram is loaded (displayed))'a Text
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of units @bymbol Group" refers to related symbols in the
same. manner;. ' | _

"Units of Measure" refer to different scale and
offset factors applied to a given measurement, e.g., for
changing between display in english vs. metric units;

A "Selection" is made by user action to identify
a change in a selection made. A selection can be made by
identifying an area of a diagram using a touch screen or
peripheral pointer such as a mouse or light pen, and
selecting a change in selection for that area. Alterna-
tively, é change in selection can be made for all the
members of a group; . | .

"Symbology" refers to all the aspects by which

information is presented to users, such as the particular

choices of language, characters, graphic symbols, units of
measure and the like, from a larger set of possible choic-
es. | o

The monitoring apparatus 20 may'be more or less
complicated. For example, apparatus 20 can include feed-
back control outputs coupled to process actuators (not

- shown) or can simply monitor and report. In addition to
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display of process parameters, the system can include
maintenance or engineering functions, such as usage moni-
toring, trend analysis functions or the like, upon which
the system can report to the user via a suitably formatted
display. In addition to displaying measured values, the
system could be arranged to ruh simulations for assessing
the likely result of various changes in operation.

The invention is applicable to all these varia-
tions, but is especially useful where the text and/or
graphic displays, at least in some operatiohal modes, are

‘relatively complex. For a complex graphic display, or for

a display that includes a large amount of explanatory text,

it may be difficult or impossible for an operator who is

not very familiar with the display to comprehend all the
information it contains. For example, if the monitoring
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Japan, to fully comprehend the information.

According to the invention, the storage and
selection of the definitions used to control the nature of
10 text, graphics, units of measure, and similar distinct
attributes of symbology, to enable a quick conversion from
one symbology to another, by causing processor 24 to refer
to different definition sets that are chosen under user
-~ control.
15 _ - The invention also enable one diagram to be used
. asa template to present information on redundant pieces of -
equipment For example, four boilers can be represented
with the same set of graphics, but with different data
p01nt groups.. the text and symbols displayed for each
20 boiler may be changed via the text and symbol group mecha-
nism. - '

For this purpose, the memory 44 coupled to the
processor is further operable to store alternative defini-
tions 48 applicable to at least a portion of the same text,

25 graphics points and measurement unit conventions that the
foregoiﬂg definitions 46 would display in a different
manner. Processor 24 is responsive to the control input 26
for switching between the alternative definitions 46, 48
for dynamically converting at least a subset of diagrammat-

30 ic display 32 from one format to ahother.format during

. operation of the apparatus 20 for monitoring the process.
Preferably, the alternative definitions 48 include alterna-
tive text in at least two distinct languages such as
'English and Japanese, English and German, Japanese and

35 German, etc. More than two languages can be provided to
permit a greater range of selection, and a default language
preferably is chosen in the absence of an alternative
‘selection. The processor’s operations including collecting
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ed, and minimal procéssing steps are needed to adjust the

‘definition addressing technique used, namely to point to

the new definitions. _
In one embodiment, changing from one symbology to
another is simply a change in memory addressing to cause

. the processor to select data from the appropriate sequence
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or list for display of a particular text string, graphic
symbol or the like, the alternative lists in each case
being appliéable to the éame number of letter strings or
graphic pixels such that one alternative fits in place of
another. 1In that case changing symbologies affects only
the format of the generated display or output and can be
effected by a simple software function.  In an alternative
embodiment, the processing of process data can change as a
function of the symbology selected. 1In that case, units of
measure or other non-textual characteristics of graphics
can be altered due to the symbology selected. For example,
where the change involves the selection of different units
of measure, the change can also vary the positioning of
symbols on the display (e.g., the location of measurement
units on a plot can be varied so that the plot is labelled
in even units), or as another alternative, process data can
be treated according to different specifics for generating
the displayed data (e.g., selecting different scaling and
offset factors or varying truncation or rounding-off
prbcedures)

The deflnltlons 46 and the alternative deflnltmons
48 in the respectlve languages preferably correspond one
for one, and are accessibly stored in memory 44. Thus
processor 24 can switch from one format to another format
simply by altering the list accessed in memory 44 to choose
a different corresponding set of definitions, i.e., trans-
lations of the terms, graphics and/or units ﬁsed.__In-the
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display 32 to a chosen set of definitions. However,
especially for troubleshooting purposes it is heipful to
enable only a portiqn of the display to be converted, and
thereby to look mofe“closely at some attribute of the

“display. For example, even if a person preférs one form of
' graphics, he or she may choose to convert only the text in

order to better understand a question regarding the presen-
tation as displayed in the other form of graphics.

' According to one alternative, the definitions can
be distinctly grouped into categories according to at least
one of data p01nt groups 52, text groups 54, symbol groups

55 and/or measurement. unit groups 57. Processor 24 can

then be responsive to control input 26 for changing from
said,one format to said other format for the selected
categofy or categories. As another alternative, the user
can select areas of the diagrammatic display 32, e.g.,
drawing a box around a selected area using control input
26, in which event processor 24 can convert to the alterna-
tive symbology in the selected area(s), leaving the remain-
der of the display configured as before.

According to an aspect of the invention and as
shown in FIGURE 2, a method is provided to convert at least
part of information display 32 from a presentation of
information according to a first form of output to at least
one additional second form of output, wherein the first and
second forms of output are different but equivalent. The
information display system 20 is provided with the capabil-

ity to switch between at least two alternative forms of

output for at least part of the information display. The
information display system is'p;ogrammed to present the
information according to a first form of output, which form
can be a particular choice of a subset of available choic-
es. The choices are made for at least one of a distinct
language, a distinct graphical depiction and a distinct set
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but insofar as the subsets are different, they are alterna-
tive ways to present the same information and can be termed
translations of one another.

The  information display system 20 is operated
while monitoring control input 26 to proceésor 24, for
choosing among the alternative forms of output, preferably

-via a manual input means. As a function of the control
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input signal (s), processor 24 switches from the first form
of output to the second form of output upon detection of a

command on control ihput 26. In_this'manner the informa-

tion display is dynamically switched between or. among the

at least two alternative forms of output.

' The information advantageously includes a repre-
sentation of process measurements including a plurality of
data points and the information as displayed includes
graphics 36, text 34 and measurement units 37. Thus the
alternative forms of output can include at least alterna-
tive forms of the text in different languages, and prefera-

'bly also alternative forms of graphics (e.g., different
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lines, colors, symbols and the like) and different numeri-
cal presentations. The data points are cross referenced to
point groups 52 encompassing a plurality of related data
points. The at least two alternative forms of output
éomprise specifications of at least one of said graphics
36, text 34 and units 37, that apply to a plurality of data
points in the'point groups 52 and/or a plurality of data
points in text groups 54.

The subset of choices and the additional subset of
choices (at least two and potentially more being provided)
include mémbers in one-for-one correspondence with one
another. Advantageously, the choices are encoded by data
stored in addressable list registers 62. By providing the
choices that correspond in the same order for each list,
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can be operated %ﬁﬁfﬁ%lonal subset and discontinue use of the other, for the
5 whole display, for only-text, data or symbol groups, or .
units of measure, or for a selected limited portion of the
information diéplay_at which the pfocessor effects switch-
ing from the first form of output to the second form of
output. ' ' '

10 Where the conversion effects a change in units of
measure, it is of course necessary to adjust the scale and
offset of the numerical data displayed as well as the label
applied to describe the measurement. For process variable
measurements encoded via analog to digital conversion, a

15 scale factor and an offset factor typically are used to
convert A/D converter output values (expressed for example
as a number between zero and a full scale value at the A/D
input), to a number of units of a physical measurement
(e.g:, of'mass; speed, temperature, pressure, etc.). One

20 ‘alternative for converting between units is to change the

' scale factors to change the offset and scaling factors to
reflect new units. A simultaneous change of both the
numerical data and the label thus can be embodied in the
definitions by including scale and offset factors for each

25 of the alternatives, as well as different label informa-
tion. ' _

Preferably, a change in graphical depiction does
not affect the area used for labelling, symbol display and
the like, whereby each alternative occupies the same real

30  estate on the display. It is also possible to define not
only the text data (part of a text group), but also the
position of its presentation on the display (part of a
graphic point group), provided the alternatives do not
conflict by overwriting and thus'concealing portions of one

35 another. _ .

' The invention provides a convenient method for

converting a first language description of a process

diagram displayed on a computer-display to a second lan-
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groups can 5ncl ueE mesnire coocrdimnsso fthe ekbngt elarsguage, then encoding
and storing additionai presentations for at least part of
the text, graphics and units of measure, according to the
at least one second language (the additional presentations
being different but equivalent to the presentations accord-
10 ing to the first language), and operating a control input
for initiating'a conversion to the second language, the
display apparatus 20 is convenientiy converted with very
little change in processing and memory requirements. The
processor 24 simply reads the stored additional presenta-
15 tions and generates the process diagram on the computer
display 30 for simulating the predetermined process system
according to the second language. | |
The control input can be a keyboard or other
switch means, but advantageously comprises at least one of"
20 a pointing mechanism 64tsuch as a mouse or a touch screen
display 66. A pointer or touch screen 66 enables the user
to point out the portion or area to be translated and
permits selections from menu items such as available
optional choices. |
25 FIGURE 3 illustrates a subroutine arranged to
determine in connection with the change of a data point
group to check for and change tc a new text group as well.
In a preferred embodiment, the invention is applied to
process monitoring systems such as power generation plants.
30 The data points in that connection are database records
. containing a value, which may be temperature or pressure
readings or the 1like, averages, trend data and other data
of this nature. This information is to be presented
‘'graphically, for human monitoring of a plant process or
35 similar data. An appropriate display 30 is a CRT. The
process diagram 32, for example, includes some representa-
tion of the value of certain data points associated with
some graphic symbol intended to represent the process.
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with a digital processor, a.control means for.sensing and enco
val ues of n§oces§aﬁéPQnBFEW§tsaﬁdshn81§p95§9h1° symbol (for example repre-

senting a pump) to be displayed for all the data points in-
the corresponding point group. Similarly, text can fall
into categorized text groups. Thus when a diagram is
displayed, a text group can be specified such that a same

10 graphic can be used to display text in different languages

| by changing the text group. These selections preferably

" are accomplished by the user selecting a desired item or

area using a pointer device or the like, and making a new
selection for a point grdup or text group.

15 _ . The invention is applicable to systems that employ
an operating system capable of drawing graphic symbols
(e.g., lines, arcs, colors and the like) selectéd from a
library-of symbols, and capable of'supplying data point
information, numerically or graphically (by adjustment of

20 the symbols) or in a tabular fashion, and typically. employ-
ing labels. When a diagram is displayed, a point group is
specified (either a default point group or a "translated"
point gfoup). The point group may comprise a list of
offsets for points, within the point group. The same

25 applies to text groups) as shown in Table I, below. With

- reference to FIGURE 3, by selection of the related point
group and text group, which preferably is cross referenced
to the point group_as shown in Table I, the process moni-
toring display can be varied as needed.

30 ~ The foregoing selections can be embodied in
revisions to the graphics libraries and graphic or symbol
assembly routinés.of various data processing systems that
convert programmed user selections into displays. The
system need only be revised to permit variations in the

35 graphic and text definitions used, preferably using offset

- storage of text, numeric factors and/or graphics in point
and text group lists, symbol group lists and factor lists
representing alternative units .of measure, whereby the
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5 FIGURES. 4 through 6 show the result of dlsplay
translation according to the invention. 1In FIGURE 4, one
form of output 72 is provided, having particular graphic
and text presentations that, for example, illustrate a
section of a cocolant flow path. In FIGURE. 5, the same

10 functional information is displayed as in FIGURE 4, but in
a different but -equifralent form of output 74. Finally,
FIGURE 6 illustrates a preferred embodiment wherein the
data or text points are grouped to permit conversion of
text or format for a selected subset of displayed items.

15 In this case, all the data points that fall into a group
that can be designated valves have been translated to form
a partially translated output 76. Other variations are
possible and should now be apparent. |
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CLAIMS: _
1. A method of converting at least part of an

information display (32) from presentation of information
according to a first form of ouﬁput (72) to at least one
additional second form of output (74, 76), wherein the first
5 and second forms of output are different but'equivalent,
comprising the steps of:
providing an information display system (20) having'
at least two alternative forms of output (72, 74) for at
least part of the information display (32);

10 | programming the information display system (20) to
present the information according to the first form of output
(72), said first form of output (72) including a subset of
choices for at least one of a distinct language, a distinct
graphical depiction and a distinct set of units of measure

15 for representing data points of said information; |

defining the second form of output (74) by storing
a second subset of choices for said at least one of language,
graphical depiction and set of units, the second subset being
at least partly different than the first subset; _

20 : operating_the information display system (20) while
monitoring a control input (26) operable for choosing among
the alternative forms of output (72, 74), and switching from
the first form of ocutput (72) to the second form of output
(74) upon detection of a command. on the control input,

25 whereby the information display is aynamically switched among
the at least two alternative forms of output.

2. The method of claim 1, wherein the information
comprises a representation of process measurements including
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of output; and, FlIGURE Fm,mm%ﬁlweferred enbodi ment {jwher eREPLAGED
data or text points are gr - Mt conversion of text

a selected subset of displayed itens. FIGUR generally illustrates an
apparatus 20 according to the invention for nitoring a process. The

I nvention is applicable to various types of processes, but can Fe . .
considered in n ' i thea r S c CtrlC
pover gener ati b Bosericl), QeCudie TRkl 864° Xand s IoRT By Sppay
i nput 26, - meansingludes grrRREHNB Shcd reextl (#4) of the cakterpat ivet foxms

and a display dewisecs@ capabl eapf jwanjyabh ﬁ&e%%as%tiﬂ@erﬁd@w{s@é &F
operabl e to present. on theﬁﬂ%§§%%¥ device 30 a diagrammatic displ ay _
i ncl udi ng text Y rdh HortaFHAIRT ng a condition of the

3.

process. 8/ari ous The method of claim 2, wherein the data points
' are cross referenced to point groups (52) encompassing a
plurality of related data points, and wherein the at least
two alternative forms of output (72, 74) comprise specifica-
. tions of at least one of said graphics (36) and said text
10 (34), that apply to a plurality of data points in the point
groups (52). ' |

4, The method of claim 2, wherein the data points

are cross referenced to text groups (54) encompassing a

plurality of related data points, énd wherein the at least

.15 two alternative forms of output (72, 74) comprise text

- applicable to a plurality of data points in the text groups

(54). N

5. The method according to claim 1, comprising

storiné the subset of choices and the additional subset of"

20 choices in one-for-one correspondence in addressable 'lists in

memory (62), and wherein said switching from the first form

. of output (72) to the second form of output (74) is accom-
plished by selecting a different one of the lists.

6. The method according to claim 1, further

25 = comprising sélecting a portion of the information display

’ (32) and switching from the first form of output (72) to the
second form of output (74) for said portion only.

7. The method according to claim 1, wherein the

data points are cross referenced to point groups (52)

30 encompassing a plurality of related data points, and wherein

‘the at least two alternative forms of output (72, 74) are

determined by specifications of at least one of said graphics

(36) and said text (34), that apply to a plurality of data

points in the point groups (52), and further comprising

35 selecﬁing a subset of the point groups (52) and switching

from the first form of output (72) to the second form of

output (74) for said subset only.

This Sheet Has Been Rerlaced




sensors 40 provide a ata to processor 24 vi gl sl 8BEET HAS BEEN
I nterfaces (not show;lmgﬁeumllm 'I}Em cessor 24 to encode the] pr esdigPLAgiBDE

of process paraneters,» og war ons in the values over tTTE, amd —
otherwi se to nonitor the process in known marger.  Processor 24 is
programed to drive the display device 30 in.order to produce visual
presentations that can include graphics 36 such as lines, synbols, colors,

notion and other particu- SJarﬁAl ReiHiRT thu:’Sl l@bh&é@tiﬁ 'Vé.EYf:(:?étml%ngage
activity) in th roce er uantlt e gualitati

Addi tional | y, §Fg86% ?&?P PHLRIRF r&r’%\l?’&éd Aﬁaiasz- a‘P1¥ a computer
measur enent s or ddspdayi ¢300f toeatuleam:toné es@cond\krftide C aogRfieing the

di splay 32 togegggbswbkh text 34 that explains them for exanple nam ng t he
measur ed pagane-

generating the process diagram (32) on the computer
display (30) for simulating a predetermined process system,
the process diagram (32) including presentations (72) of at
least one of text (34), graphics (36) and units of measure
according to the first language; ' _

10 encoding and storing definitions of additional
presentations (74) for at least part of the text (34),
graphics (36) and units of measure, according to the at least
one second language, the additional presentations (74)1being
‘different but equivalent to the presentations (72) according

15 to the first language; | _

operating a control input (26) for initiating a
conversion to the second language;

reading the definitions of the additional presenta-
tions "(74); and, |

20 generating'the process diagram (32) on the computer
display (30) for simulating the predetermined process system
according to the.second language.

9. The method of claim 8, wherein the process
diagram (32) simulates the process system by display of data

25 points that are cross referenced into at least one of point
‘groups (52) and text groups (54) encompassing a plurality of
related data points,iand further comprising generating said
process diagram (32) éccording to the second language for
data points in selected ones of the polnt and text groups

30 (52, s54). ‘

10. The method of claim 8, further comprising
deﬁining and stofing a first subset of choices and at least
one additional subset of choices, that encode correéponding
definitions of the at least one of text (34), graphics (36)

35 and units of measure, and wherein said reading and said
‘generating in the second language comprise selectively

changing between the fi:st subpet' and the at least one
additional subset.
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at the displayed nqmg@h&@ﬁ%QQ&ﬁaﬁ@k@cessor 24 is coupled to e g LACED, !

whi ch data is stored t ext and graphi.cs included in the '
di agrammati c di spl ayL G HE

det er mi nedygorocess condi tions. Menory 44
al so stores collecte i nformation, and can be arranged as well
to store conver- sion factors and/ or subroutines defining neans for

convert- ing process datg | Ntfhd mdhdd 5@[&1953_,@%@; WHE i & "(ﬁq‘g
for units of rreaag;g_.ﬁ E_)lfProcessor 24 tormats di agrammatic di splay, 32 at
c

least partly a®e ofthsf figsts sybegtasntnitheoRs 4eastocrne Addidional
text portions gubse direplsdprete inl oned fior-bhe RorTeEPIhIERTR L rihaddresyien
o 5Pt 100, Lo Shol ke B pRRBRSS g RERLES dA13 S5 SHEh RSl
graphi c |i Bes, secbuods language comprises switching between the first and
additional subsets by altering selection of the lists.

12. The method of claim 11, further comprising
selecting a portion of the process diagram (32) and switching
from the first subset to the additional subset for said

10 portion only. o

13. The method of claim 8, wherein the control
input (26) comprises at least one of a pointing mechanism and
a touch screen display.

14. An apparatus for monitoring a process, compris-

'15 ing: '
a digital processor (24); _
a control .input (26), means (28) for sensing and
encoding values of process parameters, and a display device
(30); each coupled to the processor (24), the processor (24)
20 'bei'ng operable to present on the display device  (30) a
diagrammatic display including text (34) and graphics (36)
for simulating a condition of the process;
memory (44) operabie to store definitions of the
_ text (34) and graphics (36) included in the diagrammatic
25 display (32) during predetermined process conditions, the -
' processor (24) formatting the diagrammatic display (32) at
least partly as a function of said definitions; and, |
wherein the memory (44) is further operable to store
alternative definitions of at least a portion of the text
30 (34) and the graphics (36), and the processor (24) is
responsive to the control input (26). for switching between
the alternative definitions for dynamically converting at
least a subset of the diagrammatic display (32) from one
format to another format during operation of the apparatus
35 - for monitoring the process. " . o
15. The apparatus of claim 14, wherein the alterna-
tive definitions include alternative text (34) in at least

two distinct languages. :
RN TG
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the like are enbodied i n"the processor—s progranmi ng, prefer WMEBSHEEBBAS;&L"'
partly defined by stor the text and graphicd} r epr REPLACED E
overal | display synbol,ml"ﬁm! i gm& of this disclosure, tTe Tortowrg———-
definitions are hel pful*in® unders g theggnvention: "Point" refers to a
dat abase record containing a value (such as a tenperature reading), and may

contain related data (such as a corresponding reading, for exanple the tine
of day of the reading); 1I3r ocahe Spparatis'ef ¥lai1ia, wikerein dafd atkepnal

G Boram © for  cwp e Bl Hgﬂylt L T e SR
associ at ed graph3e);yepnéseﬂﬁimgttﬁh0@@ﬂ§tt1¢ib¢ﬁ.Ehnrprdhgnﬁﬁ refers to a
related group of points. \When ed3ghatihs P08 14 wiilr P ¥AD dedini-

Poi nt (}oup can be specified sic
5. tions and the alternative definitions correspond one for one,

and are addressably stored in the memory (44), and wherein

the processor (24) is operable to switch from said one format
to said another format by altering selections from the memory
(44) . .

10 18. The apparatus of claim 14, wherein the defini-
tions are distinctly grouped into categories.according to at
least one of data point groups (52), text groups (54), symbol
groups (55) and areas of the diagrammatic display, and
wherein the processor (24) is respbnsive to the control input

15 (26) for changing from said one format to said another format
for selected ones of the categories.
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apparatus is arranged to display text in the Japanese |anguafjdtERIAGRIAENT SHEET
metric units of measure and graphic.details that are conventjonal | SQ%ECBSS
enpl oyed in Japan, it may be difficult for a troubl eshooting rRIP neert uhy - V-
speaks only English and is famliar withlEnglish units of neasure and
graphics that nmay be conventional in the USA but not in Japan, to fully
conprehend the information. According to the invention, the storage and

sel ection of the definitions used to control the nature of text, graphics,
units of neasure, and simlar distinct attributes of synmbol ogy, to enable a
qui ck conversion fromone synbol ogy to another, by causing processor 24 to
refer to different definition sets that are chosen under user control. The

i nvention also enable one diagramto be used as a tenplate to present

i nformati on on redundant pieces of equipnent. For exanple, four boilers

can be represented

DYNAMIC LANGUAGE CHANGING PROCESS GRAPHICS

The present invention relates to the field cf
process control systems havin§ text and graphic indicators
for representing process parameter values and the like. A
data processor based information system that is variably:
programmable for indicating process control parameters
graphically and textually according to the invention stores
a plurality of equivalent terms in different languages
and/or equivalent graphic formats, and converts formatted
process cpntirol display screens from one language or format
to another under operator control via ‘a touch  screen,
pointer mechanism or the like.

It is well known to display process control
information graphically, using a variety of labels, lines,
charts, graphs, colors and other text and display patterns
to illustrate the flow of a process. Often, a graphical
pattern reflects a physical layout of a process, with
colors for grouping related process systems, the colors,
patterns and/or text being changeable to reflect changes in
parameter values. Various charts and graphs can be made
available to the operators, for example via keystroke
selections or by pointing a mechanism such as a mouse or
touch screen. _ :

Network coupled video data terminals are an apt
‘means for presenting a combination text and graphic display
of this t_:yf.ie. Such devices are programmable to set up
formats for graphic display, and can store appropriate
messages or labels that control the character displays and
graphics uséd to represent a particular condition of the



with the sane set of graphics, but with different data poi nt ||JRERHCEMENT,RHEET
téxt and synbol s di splayed for each boiler may be changed vi the‘pe tﬂgcm
symbol group mecha- nism For this purpose, the nmenory 44 co _p@@@l-- oV tfes
processor is further operable to store @ ternative defini- tions 48

ALl oo pemsten Eliningr o, svsiver st
nt upit_conveniions that .the faregoing, defi
g??;ij;imi n a%f‘??et”é‘nt-‘%%ﬁ. aﬁflocse‘é'?gra 4‘5‘? 1cLLoRASFRB ke t Heedotor of

i nput 26 for peihthious betmneneméesalthaltnaaﬁ-e/_eddeébﬂé?i 57 3_ﬁe i@:%nftg*glf
i i - ic displa rom
dynam cal |y cgpyeg g?gf afréu?aglengeEUbf&;efé %fa?f:% ggﬁﬁp Parafecays (or

one format to anot _format during operation of “th . . (
noni t ori ng t heopPénationgr pfc pariameters sa csompanad dedi storeds theishs! ude
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Japanese, Engglaéggmgggrega%ne’s Jgggﬂesaes atr:]gmperatures or pressures are
thereby presented to the system operators in a convenient
manner for showing critical information such as bottle-
necks, equipment malfunctions or potentially dangergus
trends, and also are useful more mundanely for generally
determining the state of the process. _

Such displays are not limited to process flow
parameters and can be applied as well to maintenance
functions such as usage monitoring. In any event, such
process control systems are programmable with respect to
precisely what graphic details and text will be used to
present information representing a particular process
condition. Insofar as the systems are programmable by the
operator'; it is also typiéal to provide a graphic user
-interface (or GUI) that assists the operator in encoding
choices for how information will be displayed. Whether
included in the graphic user interface to assist in pro-
gramming or whether selected by the operator for display of
process parameter data, the graphics and the text used are
customized so as to be most understandable to the particu-
lar person to whom the information is to be displayed.
Thus, the text and graphic information can be different for
different systems, even though the. underlying hardware
and/or software operational system is the same.

Extensive process parameter displays are advanta-
geous in connection with complex processes, for example to
monitor all the interactive systems of an electrical power
generation plant such as a pressurized nuclear reactor.
"Expert" process control systems are known that are
programmably arranged to permit a user to display informa-
‘tion for various uses. Systems that model plant behavior
as a part of their functions are disclosed, for example, in
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German, etc. More than two | anguages can be provided to per nj t(REPLYCEBENT SHEET
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| anguages ar e { 'cLfoLe m ni mal processing steps are needed to adj ust

t he definition addressinhg techni que used, nanel y to point to the new
definitions. In one enVeyBatile @mroffssy nenitonbngysystems tallow the

operators to set up or to select a variety of procedures or
display modes, as considered appropriate in a particular
process monitoring application. Interactive terminals with
inputs and displays are provided whereby the operators can
make the necessary selections and view the resulting
information displays. Most such systems employ text as a
part of the display for interactively presenting informa-
tion to the operators in connection with set up functions
and operational functions. For example, menus may include
text for user selection of options, graphs, charts and
lines may be labelled to permit the operators to interpret
them. 1In general, more complicated or expert monitoring
systems require more text than less complicated ones, to
enable the operators to use the system. _

. The use of text information in interactive systems
presents—a language difficulty, particularly for- persons
who may attempt to troubleshoot an unfamiliar setup. When
a supplier of a monitoring and control system provides a
system for use in a particular country, the system is
naturally supplied with or programmed for that country'’'s
local language, so that its outputs are comprehensible to
the intended users. However, the troubleshooters may be
unable to fully understand the setup or the messages and
labels that are provided. Although graphic presentations
are inherently better subject to understanding independent-
ly of language, the same comprehension problems that occur
when one is unfamiliar with the language used, also occur
if one is unfamiliar with a particular.form of graphic
presentation.

Conventional computer systems include alternative
keyboard mappings that define specific character sets
(fonts for display or printing) designed for different
languages and selected as a software or firmware function.
Thus, one can readily convert a computer hardware setup for
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i n each case being applicable to the sage nunber of letter strings or
graphi c pixels such that one alternative fits in place of another. |In that
case changing %@mbﬁmognﬁsoﬁfSeﬁegabnﬂyffﬁﬁenﬁrkangnﬁgeﬁebgeRQBBBQUthhpIay

or output and é’:Fbc?&r fef nagg ch fgg/aéesgfmg
alternative err]t%odl & éﬁ;ﬁ‘fr‘%}i{: Z%B 1?)90%3 dat a cfaér)lrfcnlctaggﬁasfgr

function of tH¥ I‘EXN“ °E|-ﬁ-‘|°t dnohee SMGBeseEUBL her
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ni te of measufSVANS SHE pladEEy ERE0AEE, TH PN ne ' Fafiguage B8, Bhgbheko,
t he di spl ay (eIg simpdyl mmmgﬁs ofheegourespondences afh ingiwviduah bext
varied so thatohdeaplétsi td 2PRé! $nary codes produced by a standard
keyboard or the like and used to drive a display or print-
" er. The keys of a standard keyboard are labelled for the
desired language, and used normally, although the character
. set used has been changed. It is still necessary interac-
tively to operate a data prééessing system progfammed for
a particular language in that language. Similarly, in
certain Pacific Rim languages, the number of possible
characters exceeds what is practical using a kéyboard, and
software provides an input method for interpreting a
sequence of keystrokes to generate one character for
display or .printing. }

It would be advantageous to provide a process
monitoring system that is independent of language, and can
be operated by persons who are fluent in only one of two or
more alternative languages. Bilingual dictionary software
is available, for example from Globalink, Inc. (Fairfax,
VA), that can convert terms from one language to another.
However, applying a dictionary program to a process control
and monitoring system carries a large overhead in memory
storage (e.g., German/English requires 15 Megabytes).
Processing time requirements may be inconsistent with the
monitoring system’s processing power. Automatic transla-
tion can be prohibitive if more than two languages are
attempted. Although these dictionary programs are sensi-
tive to details of grammar and syntax, they are unable to
accurately translate certain idiomatic passages and are
limited in vocabulary to the extent that they are only
practically operable to save the time of a translator who
is already moderately conversant in the two languages. It
would be particularly advantageous in a process monitoring
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displays in that an operator may be familiar with one form
of graphic display and not another form that may be func-
tionally equivalent and is more easily understood by some
other operator. An operator of a monitoring or control
system may have a preferred graphic manner of depicting
certain occurrences, and a display format may be
programmably arranged to use selected (i.e., programmed)
particulars in graphics. Thitts for example, one user may
choose to depict a process flow logjam by blinking an area
of a process flow line display, another may choose tc show
the line as broken, and a third may superimpose a barrier
indicator. 1In the USA, it is conventional to take advan-
tage of users’ familiarity with traffic signals such as
stop lights. Thus, for example, movement or satisfactory
conditions are typically shown as green, cautions as yellow
and stoppages or critical conditions as red. These conven-
tions may not be as familiar in other cultures. As another
example, in the USA the color black is associated with
death or mourning and may be appropriate to designate a
stoppage or a machine that is down. In oriental cultures,
white is conventionally associated with death or mourning.
It would be advantageous if such graphical components were
interactively selectable dynamically to permit instant
changes between such conventions. A user could choose
details of language and graphic formatting, without re-
programming the system, as a means to help an operator or
troubleshooter that is unfamiliar with a particular appli-
cation of a monitoring/control system to understand the
system quickly, by simply presenting text and graphics in
the symbology with which that operator or troubleshooter is
most familiar. Such a system would not interfere with
operation of the underlying system because only details of
the output need to vary to permit customization from
operator to operator.
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such conversions would be advantageous to enable a user who

is particularly conversant in one of the symbologies, which
can be construed to include any of these aspects of data
presentation, the problem remains in how to arrange for
such conversions in the data processing system in a manner
that provides the desired result of dynamic interactive
selection among two or more equivalents, at a minimum of
overhead in terms of memory requirements and processing
time.

The present invention provides a process monitor-
ing and/or control system that allows a user to select any
of a plurality of available symbologies, by making a simple
interactive selection that does not require extensive
programming or translation steps. It also provides stan-
dardized conversion tables for at least one of text and
graphic information, preferably by using an indexing
arrangement having corresponding selections in the respec-
tive symbologies.  Finally, it permits interactive selec-
tion of aspects other than text as symbological elements,
including alternative graphic aspects such as lines, arcs,
colors, symbols and similar features or alternative units
of measure. _

The presenﬁ invention is directed to an informa-

_ tion display system for representing the condition of an
industrial process, that according to the invention is
dynamically convertible via a control input from presenting
information in a first form of output symbology to one or
more additional forms of output symbology that are differ-
ent but equivalent to the first. The system can thereby
convert the presentation to display terms and labels in a
second language or to use a different diagrammatic repre-
sentation for process flow conditions and the like. Tte
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APParatus nlacﬂﬁﬁr aimgoa pravideseone commgre uh;an],aw\/amlf ifarm
rations wherein information is displayed at predetermined
locations on a display screen. A control input such as a
pointing device or touch sensitive screen triggers the
processor to change from one set of definitions to another,
thus converting all or part of the display to a new output
symbology. The device is'.particularly applicable to
changing between languages, but also can be made to change
between graphic symbols, units of measure, and similarly

alternative aspects of symbology, for example so that an

English speaking troubleshooter or a person familiar with
one set of symbological conventions can quickly comprehend
the status of a monitoring and control system that normally
uses a different language, symbol set, units of measure
convention or the like, by dynamically converting. to more
familiar language and/or graphics and/or measurement units,
etc.

For this purpose, an aspect of the invention is to
provide a method of converting at least part of an informa-
tion display from presentation of information according to
a first form of output to at least one additional second
form of outpﬁt, wherein the first and second forms of
output are different but equivalent. This is accomplished
by providing an information display system having at least

two alternative forms of output for at least part of the

information display, programming the information display
system to preéent the information according to the first
form of output, said first form of output including a
subset of choices for at least one of a distinct language,
a distinct graphical depiction and a distinct set of units
of measure for representing data points of said informa-
tion. The second form of output is defined by storing a
second subset of choices for said at least one of language,

According to an aspect of the invention
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tive forms of output, and switching from the first form of
output to the second form of output upon detection of a
_ command on the control input.

The switchover can be accomplished for all or part
of the information display, according to type of data, type
of text or symbol, selected area of the display, etc. - To
facilitate such groupings, the data points are cross
referenced to point groups ﬂ'encompassing a plurality of
related data points. Related text groups are cross refer-
enced as a collection of related text strings (e.qg.,
equivalent terms in different languages). Related symbol
groups can also be cross referenced as a collection of
related (e.g., equivalent) graphic symbol definitions, such
as alternatively selectable bitmaps of a predetermined
segment .of a display screen. Cross referencing of the text
groups can include numeric conversions, for example as
needed to convert between the use of different units of
measure (e.g., English vs. metric). The at least two
alternative forms of output comprise specifications of at
least one of said graphics, text and units of measurement,
that l_apply to a plurality of data points in the point
groups. The alternative definitions can be stored in
aligned locations in lists or the like, so that the change
from one alternative to another simply involves a change in
the list used. Numeric conversions can be stored as
alternative scaling and offset factors selected in this
manner, or alternative subroutines can be chosen by condi-
tional jumps that are variable via the definitions selected
by the user.

According to another aspect of the invention, an
apparatus for monitoring a process is provided with a
digital processor, a control input, means for sensing and
encoding values of process parameters, and a display
device, each coupled to the processor, the processor being
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the definitions. The memory also stores alternative
definitions of at least a portion of the text and the
graphics, and the processor is responsive to the contrcl
input for switching between the alternative definitions for
'dynamically converting at ledst a subset of the diagrammat-
ic display from one format to another format during opera-
tion of the apparatus for monitoring the process.

The dynamic conversion can be accémplished for all
or part of the display, the parts to be converted being
grouped, for example, into categories according to data
point groups, text groups, symbol groups, measurement unit
conventions, and the like. Alternatively, conversion can
be accoﬁplished for a selected area of the display. The
processor is responsive to the control input for changing
from said one format to said another format for selected
ones of the categories by addressing techniques. 1In this
manner, a language or formatting change can be accomplished
quickly and accurately, with very minimal processing and
memory resources being devoted to translation.

There are shown in the drawings certain exemplary
embodiments of the invention as presently preferred. It
should be understood that the invention is not limited to
the embodiments disclosed as examples, and is capable of
variation within the scope of the appended claims. In the
drawings,

FIGURE 1 is a schematic block diagram showing a
process monitoring apparatus according to the invention;

FIGURE 2 is a block diagram illustrating the
method according to the invention;
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formof output is accoHIGURE:4d illubyrhyes! mrexmnﬂw}esﬁlma@f accord-
ing to one form of output;

FIGURE 5 illustrates a display of the same
functional information as FIGURE 4, but in a different but
equivalent form of output; and, '

FIGURE 6 1illustrates a preferred embodiment
wherein the data or text points are grouped to permit

conversion of text or formaqt for a selected subset of
displayed items. -
FIGURE 1 generally illustrates an apparatus 20
according to the invention for monitoring a process. The
. invention is applicable to various types of processes, but
can be considered in connection with an exemplary process
such as an electric power generation plant. A digital
processor 24 is coupled to a control input 26, means 28 for
sensing and encoding values of process parameters, and a
display device 30 capable of variable presentations.
Processor 24 is operable to present on the display device
30 a diagrammatic display 32 including text 34 and graphics
36 for simulating a condition of the procesé. Various
sensors 40 provide analog or digital data to processor 24
via suitable interfaces (not shown) that enable processor
24 to encode the present value of process parameters, to
log variations in the values over time, and otherwise to
monitor the process in known manner. Processor 24 is
programmed to drive the display device 30 in order to
produce visual presentations that can include graphics 36
such as lines, symbols, colors, motion and other particu-
lars intended to simulate activity (or lack of activity) in
the process, either quantitatively or qualitatively.
Additionally, various text labels 34 can be provided and
~actual measurements or summaries of measurements (e.g.,
averages) can appear in display 32 together with text 34
that explains them, for example naming the measured parame-
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information, and can be arranged as well to store conver-
sion factors and/or subroutines defining means for convert-
.ing process data into plots or tables according to a
convention for units of measure. Processor 24 formats
diagrammatic display 32 at least partly as a function of
the stored definitions 46, for example the text portions of
the display are stored in the processor memory 44 and when
displaying the related data, processor 24 locates the
associated text and positions the text in the required part
of display 32. Similarly, the graphic lines, colors and
the like are embodied in the processor’s programming,
preferably at least partly defined by stored data such that
the text and graphics represent an overall display
symbology. : | .

For purposes of this disclosure, the following
definitions are helpful in understanding the invention:

"Point" refers to a database record containing a
value (such as a temperature reading), and may contain
related data (such as a corresponding reading, for example
the time of day of the reading);

"Process Diagram" refers to a graphic depiction of
a plant process (or other data), typically displayed on a
CRT. A process diagram, for example, can display the
values of points next to an associated graphic symbol;

"Point Group" or "Data Point Group" refers to a
related group of points. When a diagram'is loaded (i.e.,
displayed), a Point Group can be specified such that the
same symbol is used for each occurrence of the same type of
item (e.g., equivalent pieces of machinery) by changing the
displayed point group;

"Text Group" similarly refers to a group cf
related text. When a diagram is loadgd (displayed), a Text:

~
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offset factors applied to a given measurement, e.g., for
changing between display in english vs. metric units;

A "Selection" is made by user action to identify
a change in a selection made. A selection can be made by
identifying an area of a diagram using a touch screen or
peripheral pointer such as a mouse or 1light pen, and
selecting a change in selection for that area. Alterna-
tively, a change in selection can be made for all the

. members of a group; _

"Symbology" refers to all the aspects by which
information is presented to users, such as the particular
choices of language, characters, graphic symbols, units of
measure and the like, from a larger set of possible choic-
es.

The monitoring apparatus 20 may be more or less
complicated. For example, apparatus 20 can include feed-
back control outputs coupled to process actuators (not
shown) or can simply monitor and report. In addition to
display of process parameters, the system can include
maintenance or engineering functions, such as usage moni-
toring, trend ahalysis functions or the like, upon which
the system can report to the user via a suitably formatted
display. 1In addition to displaying measured values, the
system could be arranged to run simulations for assessing
the likely result of various changes in operation.

- The invention is applicable to all these varia-
tions, but is especially useful where the text and/or
graphic displays, at least in some operational modes, are
relatively complex. For a complex graphic display, or for
a display that includes a large amount of explanatory text,
it may be difficult or impossible for an operator who is
not very familiar with the display to comprehend all the
information it contains. For example, if the monitoring
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to the second E3R94Y39Cand'9s familiar with English units of measure and
graphics that may be conventional in the USA but not in
Japan, to fully comprehend the information.

According to the invention, the storage and
selection of the definitions used to control the nature of
text, graphics, units of measure, and similar distinct
attributes of symbology, to enable a quick conversion from
one symbology to another, by causing processor 24 to refer
to different definition sets that are chosen under user
control.

The invention also enable one diagram to be used
as a template to present information on redundant pieces of
equipment. For example, four boilers can be represented
with the same set of graphics, but with different data
point gfoups. the text and symbols displayed for each
boiler may be changed via the text and symbol group mecha-
nism. '

For this purpose, the memory 44 coupled to the
processor is further operable to store alternative defini-
tions 48 applicable to at least a portion of the same text,
graphics points and measurement unit conventions that the
foregoing definitions 46 would display in a different
manner. Processor 24 is responsive to the control input 26
for switching between the alternative definitions 46, 48
for dynamically converting at least a subset of diagrammat-
ic display 32 from one format to another format during

~ operation of the apparatus 20 for monitoring the process.
Preferably, the alternative definitions 48 include alterna-
tive text in at least two distinct languages such as
English and Japanese, English and German, Japanese and
German, etc. More than two languages can be provided to
permit a greater range of selection, and a default language
preferably is chosen in the absence of an alternative
selection. The processor’s operations including collecting
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applied to ed, and minimal processing steps are needed to adjust the
definition addressing technique used, namely to point to
the new definitions.
In one embodiment, changing from one symbology to
another is simply a change in memory addressing to cause
. the processor to select data from the appropriate sequence
or list for display of a particular text string, graphic
symbol or the like, the alternative lists in each case
being applicable to the same number of letter strings or
graphic pixels such that one alternative fits in place of
another. 1In that case changing symbologies affects only
the format of the generated display -or output and can be
effected by a simple software function. In an alternative
embodiment, the processing of process data can change as a
function of the symbology selected. In that case, units of
measure or other non-textual characteristics of graphics
can be altered due to the symbology selected. For example,
where the change involves the selection of different units
of measure, the change can also vary the positioning of
symbols on the display (e.g., the location of measurement
units on a plot can be varied so that the plot is labelled
in even units), or as another alternative, process data can
be treated according to different specifics for generating
the displayed data (e.g., selecting different scaling and
offset factors or varying truncation or rounding-off
procedures) . .
The definitions 46 and the alternative definitions
48 in the respective languages preferably correspond one
for one, and are adcessibly stored in memory 44. Thus
processor 24 can switch from one format to another format
simply by altering the list acdessed in memory 44 to choose
a different corresponding set of definitions, i.e., trans-
lations of the terms, graphics and/or units used. 1In the
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information mMysB®ay 32 to a chosen set of definitions. However,
-especially for troubleshooting purposes it is helpful to
enable only a portion of the display to be converted, and
thereby to look more closely at some attribute of the
display. For example, even if a person prefers one form of
'graphics, he or she may choose to convert only the text in
order to better understand a question regarding the presen-
tation as displayed in the other form of graphics.

According to one alternative, the definitions can
be distinctly grouped into categories according to at least
one of data point groups 52, text groups 54, symbol groups.
S5 and/or measurement unit groups 57. Processor 24 can
then be responsive to control input 26 for changing from
said one format to said other format for the selected _
category or categories. As another alternative, the user
can select areas of the diagrammatic display 32, e.g.,
drawing a box around a selected area using control input
26, in which event processor 24 can convert to the alterna-
tive symbology in the selected area(s), leaving the remain-
der of the display configured as before.

According to an aspect of the invention and as
shown in FIGURE 2, a method is provided to convert at least
part of information display 32 from a presentation of
information according to a first form of output to at least
one additional second form of output, wherein the first and
second forms of output are different but equivalent; The
information display system 20 is provided with the capabil-
ity to switch between at least two alternative forms of
output for at least part of the information display. The
information display system is progratmned to present the
information according to a first form of output, which form
can be a particular choice of a subset of available choic-
es. The choices are made for at least one of a distinct
language, a distinct graphical depiction and a distinct set
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tive ways to present the same information and can be termed
translations of one another.

The information display system 20 is operated
while monitoring control input 26 to processor 24, for
choosing among the alternative forms of output, preferably
via a manual input means. Xs a function of the control
input signal (s), processor 24 switches from the first form
of output to the second form of output upon detection of a
command on control input 26. In this manner the informa-
tion display is dynamically switched between or among the
at least two alternative forms of output. ' _

The information advantageously includes a repre-
sentation of process measurements including a plurality of
data points and the information as displayed includes
graphics 36, text 34 and measurement units 37. Thus the
alternative forms of output can include at least alterna-
tive forms of the text in different languages, and prefera-
bly also alternative forms of graphics (e.g., different
lines, colors, symbols and the like) and different numeri-
cal presentations. The data points are cross referenced to
point groups 52 encompassing a plurality of related data
points. The at least two alternative forms of output
comprise specifications of at least one of said graphics
36, text 34 and units 37, that apply to a plurality of data
points in the point groups 52 and/or a plurality of data
points in text groups 54. '

The subset of choices and the additional subset of
choices (at least two and potentially more being provided)
include members in one-for-one correspondence with one

 another. Advantageously, the choices are encoded by data

stored in addressable list registers 62. By providing thre
choices that correspond in the same order for each list.

e
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information display at which the processor effects switch-
ing from the first form of output to the second form of
output.

Where the conversion effects a change'in units of
measure, it is of course necessary to adjust the scale and
offset of the numerical data displayed as well as the label
applied to describe the measurement. For process variable
measurements encoded via analog to digital conversion, a
scale factor and an offset factor typically are used to
convert A/D converter output values (expressed for example
as a number between zero and a full scale value at the A/D
input), to-a number of units of a physical measurement
(e.g., of mass, speed, temperature, pressure, etc.). One
alternative for converting between units is to change the
scale factors to change the offset and scaling factors to
reflect new units. A simultaneous change of both the
numerical data and the label thus can be embodied in the
definitions by including scale and offset factors for each
of the alternatives, as well as different label informa-
tion. _ '

Preferably, a change in graphical depiction does
not affect the area used for labelling, symbol display and
the like, whereby each alternative occupies the same real
estate on the display. It is also possible to define not
only the text data (part of a text group), but also the
position of its presentation on the display (part of a
graphic point group), provided the alternatives do not
conflict by overwriting and thus concealing portions of one
another.

The invention provides a convenient method for
converting a first 1language description of a process
diagram displayed on a computer display to a second lan-
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preferred embgdegentavhsns! BEL B8 least one of text, graphics and units
of measure according to the first language, then encoding
and storing additional presentations for at least part of
the text, graphics and units of measure, according to the
at least one second language (the additional presentations
being different but equivalent to the presentations accord-
ing to the first language) , and operating a control input
for initiating a coaversion to the second language, the
display apparatus 20 is conveniently converted with very
little change in processing and memory requirements. The
processor 24 simply reads the stored additional presenta-
tions and generates the process diagram on the computer
display 30 for simulating the predetermined process system
according to the second language.

The control input can be a keyboard or other
switch means, but advantageously comprises at least one of
a pointing mechanism 64 such as a mouse or a touch screen
display 66. A pointer or touch screen 66 enables the user
to point out the portion or area to be translated and
permits selections from menu items such as available
optional choices.

FIGURE 3 illustrates a subroutine arranged to
determine in connection with the change of a data point
group to check for and change to a new text group as well.
In a preferred embodiment, the invention is applied to
process monitoring systems such as power generation plants.
The data points in that connection are database records
containing a value, which may be temperature or pressure
readings or the like, averages, trend data and other data
of this nature. This information is to be presented
graphically, for human monitoring of a plant process or
similar data. An appropriate display 30 is a CRT. The
proccess diagfam 32, for example, includes some representa-
tion of the value of certain data points associated with
some graphic symbol intended to represent the process.
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<synbol def 1> <pol
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common to all the data points in a point group. Categori-
zation permits a single graphic symbol' (for example repre-
senting a pump) to be displayed for all the data points in
the corresponding point group. Similarly, text can fall
into categorized text groups. Thus when a diagram is
displayed, a text group can be specified such that a same
graphic can be used to display text in different languages

by changing the text group. These selections preferably

are accomplished by the user selecting a desired item or
area using a pointer device or the like, and making a new
selection for a point group or text group.

The invention is applicable to systems that employ
an operating system capable of drawing graphic symbols
(e.g., lines, arcs, colors and the like) selected from a
library of symbols, and capable of supplying data point
information, numerically or graphically (by adjustment of
the symbbls) or in a tabular fashion, and typically employ-
ing labels. When a diagram is displayed, a point group is
specified (either a default point group or a "translated"
point group). The point group may comprise a list of
offsets for points, within the point group. The same
applies to text groups, as shown in Table I, below. . With
reference to FIGURE 3, by selection of the related point
group and text group, which preferably is cross referenced
to the point group as shown in Table I, the process moni-
toring display can be varied as needed.

The foregoing selections can be embodied in
revisions to the graphics libraries and graphic or symbol
assembly routines of various data processing systems that
convert programmed user selections into displays. The .
system need only be revised to pez"mit variations in the
graphic and text definitions used, preferably using offset
storage of text, numeric factors and/or graphics in point
and text group lists, symbol group lists and factor lists
representing alternative units of measure, whereby the
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FIGURES 4 through 6 show the result of displéy
translation according to the invention. 1In FIGURE 4, one
form of output 72 is provided, having particular graphic
and text presentations fhat, for example, illustrate a
section of a coolant flow path. In FIGURE 5, the same
functional information is displayed as in FIGURE 4, but in
a different but equivalent form of output 74. Finally,
FIGURE 6 illustrates a pref;rfed embodiment wherein the
data or téxt points are grouped to permit conversion of
text or format for a selected subset of displayed items.
In this case, all the data points that fall into a group
that can be designated valves have been translated to form
a partially translated output 76. Other variations are
possible and should now be apparent.

-
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the first formof output (72) to t-he sggond form of output FEF—CPoH
detection of a command on the control 1nput, whereby the information
display is dynamcally swtched anong the at |east two alternative forns of
output. 2. The nethod - of ¢claim1, wherein the informati onmu ml“smu |L|“|
representation of process neasurenents including 23 a pl ue il .
points and the information display includes graphics (36) and text (34),

the alternative fornms of output (72, 74) including at |east alternative
forns of

CLAIMS:

1. A method of converting at least part of an
information display (32) from preseritation of information
according to a first form of output (72) to at least one
additional second form of output (74, 76), wherein the first
and second forms of output are different but equivalent,
comprising the steps of:

providing an information display system (20) having
at least two alternative forms of output (72, 74) for at
least part. of the information display (32); _

programming the information display system (20) to
. present the information according to the first form of output
(72), said first form of output (72) including a subset of
choices for at least one of a distinct language, a distinct
‘graphical depiction and a distinct set of units of measure
for representing data points of said information;

defining the second form of output (74) by storing
a second subset of choices for said at least one of language,
graphical depiction and set of units, the second subset being
at least partly different than the first subset; _

- operating the information display system (20) while
monitoring a control input (26) operable for choosing among
the alternative forms of output (72, 74), and switching from
the first form of output (72) to the second form of output
(74) upon detection of a command on the control input,
whereby the information display is dynamically switched among
the at least two alternative forms of output.

2. The method of claim 1, wherein the information
comprises a representation of process measurements including

P et
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forms of output (72, 74) conprise spec2Bica- tions of at |east-one of said
graphics (36) and said text (34), that apply to a plurality of data points
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output (72, oE4putpmpr i (It ezen doptlwhinge dto hegstraltéynativet fopasnbg
~the text greypstelf) %ncﬁlffgggngei?ﬁgugéggrdl ng to claim1l, conprising

storing the subset o ol ces and fional subset of choices in
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" one-for-one corresporidenc&he, mekdoss 9fbrdains2 s wherein the data points

are cross referenced to point groups (52) encompassing a
- plurality of related data points, and wherein the at least
two alternative forms of output (72, 74) comprise specifica-
tions of at least one of said graphics (36) and said text
(24), that apply to a plural:.ty of data points in the point
groups (52).

<

4. The method of claim 2, wherein the data points .

are cross referenced to text groups (54) encompassing a
plurality of related data points, and wherein the at least
two alternative forms of output (72, 74) comprise text
applicable to a plurality of data points in the text groups
(54). .
' 5. ' The method according to claim 1, comprising
storing thé subset of choices and the additional subset of
choices in one-for-one correspondence in addressable 1lists in
memory (62), and wherein said switching from the first form
of output (72) to the second form of output (74) is accom-
plished by selecting a different one of the lists.

' 6. The method according to claim 1, further
comprising selecting a portion of the information display
(32) and switching from the first form of output (72) to the
second form of output (74) for said portion only.

7. The method according to claim 1, wherein the
data points are cross referenced to point groups (52)
encompassing a plurality of related data points, and wherein
the at least two alternative forms of output (72, 74) are
determined by specifications of at least one of said graphics
(36) and said text (34), that apply to a plurality of data
points in the point groups (52), and further comprising
selecting a subset of the point groups (52) and switching
from the first form of output (72) to the second form of
output (74) for said subset only.
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the process diagram (32) including presentations (72) of at
least one of text (34), graphics (36) and units of measure
according to the first language;

encoding and storing definitions of additional
presentations (74) for at least part of the text (34),
graphics (36) and units of measure, according to the at least
one second language, the additional presentations (74) being
different but equivaient to the presentations (72) according
to the first language; .

operating a control input (26) for initiating a
conversion to the second language;

reading the definitions of the additional presenta-
tions (74); and,

generating the process diagram (32) on the computer
display (30) for simulating the predetermined process system
according to the second language.

9. The method of claim 8, wherein the process
diagram (32) simulates the process system by display of data
points that are cross referenced into at least one of point
groups (52) and text groups (54) encompassing a plurality of
related data points, and further comprising generating said
process diagram (32) according to the second language for
data points in selected ones of the point and text groups
(52, 54).

10. The method of claim 8, further comprising
defining and storing a first subset of choices and at least
one additional subset of chcices, that encode corresponding
definitions of the at least one of text (34), graphics (36)
and units of measure, and wherein said reading and said
generating in the second language comprise selectively
changing between the first subset and the at least one
additional subset.
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(74) being .pje 1ists in memory, and wherein said conversion to the
second language comprises switching between the first and
additional subsets by altering selection bf the lists.

12. The method of claim 11, further comprising
selecting a portion of the process diagram (32) and switching
from the first subset to the additional subset for said
portion only. |

=~

13. The method of gllaim 8, wherein the control
input (26) comprises at least one of a pointing mechanism and
a touch screen display.

'l14. An apparatus for monitoring a process, compris-
ing:

a digital processor (24);

a control input (26), means (28) for sensing and
encoding values of process parameters, and a display device
(30), each coupled to the processor (24), the processor (24)
being operable to present on the display device (30) a
diagrammatic display including text (34) and graphics (36)
for simulating a condition of the process;

memory (44) operable to store definitions of the

"text (34) and graphics (36) included in the diagrammatic

display (32) during predetermined process conditions, the
processor (24) formatting the diagrammatic display (32) at
least partly as a function of said definitions; and, |

wherein the memory (44) is further operable to store
alternative definitions of at least a portion of the text
(34) and the graphics (36), and the processor (24) is
responsive to the control input (26) for switching between
the alternative definitions for dynamically converting at
least a subset of the diagrammatic display (32) from one
format to another format during operation of the apparatus
for monitoring the process. |

1S. The apparatus of claim 14, wherein the alterna-
tive definitions include alternative text (34) in at least
two distinct languages.
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and are addressably stored in the memory (44), and wherein

the processor (24) is operable to switch from said one format
to said another format by altering selections from the memory
(44) .

18. The apparatus of claim 14, wherein the defini-
tions are distinctly grouped ;Eto categories according to at
least one of data point groups (52), text groups (54), symbol
groups (55) and areas of the diagrammatic display, and
wherein the processor (24) is responsive to the control input
(26) for changing from said one format to said another format
for selected ones of the categories.
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I ncl ude alternative graphical presentatiofs (3@Repmangmsenti t he

~of the process. 17. The apparatus of clai - e Date: Cﬁrgrﬁﬁfibgs
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stored in the nenory (44), and wherein the processor (24) is operable to
swtch fromsaid one format to said another format by altering selections

fromthe nmenory (44). 18. The apparatus of _claim14, wherein the defini -
tions are distinctly grouped into GaﬁbébﬂL@a‘h&gh#ding to at |east one of
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the diagrammatic disp

An intornution_display syster (2) for representing the
condition of an industrial process dynamically convert
information normally presantad in a first form of ocutput (72) to
one of more additional forms of output (74) that ars different
but equivalent to the firli. The system has a processor (24)
with encoded definitions that may be data type groups or point
groups (52), text groups (54), symbol groups (55) and the like.
A nemory (44) stores tha diffarsnt but equivalent definitions
applicable to the two forms of output (72, 74}, preferably in
one-for-ons corresponding lists in memory (62). A control input
(26) such as a pointing device or touch sensitive screen triggers
the processor (24) to change fran one set of definitions to
another. The device is particularly applicable to changing
betveen languages, but also can change graphics and similar
elemants of synbology. R
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wherein the processor (24) is responsive to the control |nput (28) for

changi ng from sai d one fornat to said another format for selﬂchgﬁ.g&g@5g§3455_
e I

t he categorles
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DYNA!IC'LIﬁGUAGE CHANGING PROCESS GRAPHICS

An information-display system (20) for representing the condition of
an industrial process-dynamically converts information normally presented
in a first form of output (72,Fig.4) to one of more additional forms of
output (74,Fig.5) that are different but equivalent to the first. The
system has a processor (24) with encoded definitions that may be data
type groups or'point groups (52,Fig.2), text groups (54,Fig.2), symbol
groups (55,Fig.2).and the like. A memory (44) stores the different but

~equivalent definitions applicable to the two forms of output (72,Fig.4;
74,Fig.5), preferably in oné-for-ohe corresponding lists in memory (62).
A control .input (26) such as a pointing device or touch sensitive screen
triggers the processor (24) to'change from one set of définitions to

. another. The device is particularly applicable to changing between
Tanguages, but also can change graphics and similar elements of symbology.
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