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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
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
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 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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monitored process. Blinking, color changes, changes to

lines or figures and similar depictions can be used to
point out- occurrences that are detected by the control

‘processor from sensed levels of process parameters or

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-
necks, equipmént 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
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 representing a particular process
condition. Insofar as the systems are programmable by the
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
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 paramster displays are advanta-
geous in connection with complex processes, for example to
monitor all the interactive systems of an electrical power
generation plaﬁt 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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Versatile process monitoring systems allow the
operators to set up or to select a variety of procedures or
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
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
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.
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
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 cqmprehension 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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use in any of several different languages by changing the
keyboard mapping/font selection as a software function, for
example by making the appropriate choice in the CMOS setup
information of a DOS computer system. This does not

4

convert the underlying data from one language to another.
It simply 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
desired language, 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
characters exceeds what is practical using a keyboard, 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
monitering 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
gstorage (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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system if language conversions could be accomplished more
directly. ' '

As mentioned above, the problem of enabling
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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A further advantageous application of interactive

conversion as described is the selection of units of
measurement used to dlsplay numeric data. Metric/English

" conversions are an example. Another example may be to

permit switching between units recommended by particular
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
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
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
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-

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 present 1nventlon is dlrected to an 1nforma-
tion dlsplay 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. The
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system has a processor with encoded definitions that may be
data type groups or point groups, text gfoups, and/or
symbol groups. A memory stores the different but equiva-
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,
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graphical depiction and set of units, the second subset
being at least partly different than the first subset. The
information display system then can be operated while
monitoring a control input for choosing among the alterna-
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 accémplished_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 encompassing a plurality of
related data points. Related text groups are cross refer-
enced as a collection of related text sf.rings (e.g.,
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.

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 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
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

et |
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operable to present on_the'display device a diagrammatic
display  including text and graﬁhics for simulating a
condition of the process. 2 memory coupled to the proces-
sor is operable to store definitions of the text and
graphics included in the diagrammatic display during
predetermined process'conditions, the processor formatting

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
graphics, and the processor is responsive to the control -
input for switching between the alternative definitions for

'dynamically 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.

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
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
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. 1In 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; '

d
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FIGURE 3 is a flow diagram showing the steps of
effecting a conversion of text and/or point group format

~according to a preferred embodiment;

FIGURE 4 illustrates an exemplary dlsplay 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 illustrates a preferred embodiment
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
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
dlsplay dev1ce 30 capable of variable presentations.
Processor 24 is operable to present on the diéplay 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
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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ter and providing an indication of the units of measure

used to arrive at the displayed numerical data.
~Processor 24 is Coupled to a memory 44 in which

data is stored defining the text and gréphics included in
the diagrammatic display 32 during predetermined process
conditions. Memory 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
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 .
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
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
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
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 of
related text. When a diagram is loaded (displayed))'a Text



10

15

20

25

30

35

o

This Sheet Hes Bee REPLACED

- H;HIS SHEET HAS BEEN

LT —

Group may be specified, enabling change from one language
to another by selection of the Text Group;

"Symbol 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

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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apparatus is arranged ';o display text 'in the Japanese
language, using metric units of measure and graphic details
that are conventionally employed in Japan, it may be

difficult for a troubleshooting engineer who speaks only
English ahd is 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 sporage 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

: contrbl,

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
p01nt groups.. the text and symbols displayed for each’
boiler may be changed v1a 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
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-
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
'Eng;ish 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

RO
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and dlsplaylng information are substantially iﬁdependent of

the language used, except that,the capability of changings

dynamically betwéen languages adds slightly to the memory
necessary for storing definitions because . equivalent
definitions for each of the available languageé are provid-
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

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 définitions, i.e., trans-
lations of the terms, graphics and/or units ﬁsed.__In-the
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embodiment shown, the definitions (and alternates) include
not only language definitions,'but also symbol definitions
47, and optionally unit-of-measure definitions 49.

- The operator may wish to convert the entire
display 32 to a chosen set of definitions. However,
especially for troubleshooting purposes it is helpful to

enable only a portiqn of the display to be converted, and
thereby to look more 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 whlch 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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of units of measure for representing data points of the
information. The second form of output is defined by

16

storing a second subset of choices for said at least one of
language, graphical depiction and set of units. The second
subset is at least partly different than the first subset,
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

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

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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switching from the first form of output to the second form
of output is accomplished simply by altering addressing of

the memory to point to a selected one of the subset and the

additional subset and discontinue use of the other, for the

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. ' ' . . _
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
1nput), 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 language description of a process
diagram displayed on a computer-display to a second lan-
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guage, for example to accommodate . "English-only®" speakers.
By generating the process diagram on the computer display
for simulating a predetermined process system, including
presentations of at least one of text, graphics and units
of measure according to the first'language, 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-
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-
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 64rsuch 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 tc 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 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

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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By categorization of related data points into
point groups, not only is it possible to translate a group

of related points at once, but some information may be

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 grdup 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) selectéd from a
library-of symbols, and capable of'supplying data point
information, numerically or graphically (by adjustment of
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
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 routinés.of various data processing systems that
convert programmed user selections into displays. The
system need only be revised to permit 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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selection of one or another set of different but equivalent
display details is accomplished by modifying the location
at which the processor 1looks for deflnltlon of these
details.

FIGURES.4 through 6 show the result of display
translation according to the invention. In 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
functional information is displayed as in FIGURE 4, but in
a different but-equi#alent 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.
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. |

e



=]

THIS SHEET 1aS BEEN ||
E
REPLACED

Been Replaced
\\\\\\\\\\\\\\\\\\\\\\\\\ 2
TABLE 1
_ Data Structures
Point Group Structure Text Group Structure Symbol Group Structure
< number of points = n> < number of strings (text < number of symbols
: group 1) = ml (symbol group 1) = wl
<point name 1> <text 1> < symbol def 1>
<point name 2> <text 2> < symbol def 2>
<point name n> . <textml> < symbol def wi>
< Text Group number > <number of strings (text < number of symbols
group 2) = m2 (symbol group 2) = v2
B <text 1> <symbol def 1>
- <Symbol Group number> <text 2> < symbol def 2>
‘P - <text m2> < symbol def v2> “
. < number of strings (text < number of symbols
group X) = (symbol group Y) = mY
<text 1> < symbol def 1>
' <text 2> < symbol def 2>
<text mX> <symbol def mY >
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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
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 thé 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 ocutput (72) to the second form of output

(74) upon detection of a command. on the control input,
whereby the 1nformatlon display is dynamlcally 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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a plurality of data points and the information display
includes graphics (36) and text (34), the alternative forms
of output (72, 74) including at least alterﬁative forms of
the text in different languages. '

3. 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
(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
two altefnative 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"
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

- 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)
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
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.
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8. A method for converting a first language
description of'a process diagram (32) displayed on a computer'
display (30) to at least one secondllanguage,.comprising the
steps of: .

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;

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

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) éccording to the second language for
data points in selected ones of the polnt and text groups
(52, 54). |
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)
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.

This Sheet Has Been Re; m
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11. The method of claim 10, wherein correspohding
members of the first subset and the at least one additional

subset are stored in one-for-one correspondence in address-

able lists in memory, and wherein said conversion to the
second 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
portion only. '

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-
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)

'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) 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 dlagrammatlc display (32) at

least partly as a function of said deflnltlons, 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 operatlon of the apparatus
for monitoring the process. ' )

15. The apparatus of claim 14 wherein the alterna-
tive definitions include alternative text (34) in at least
two distinct languages.

R VD RO A
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16. The apparatus of claim 14, wherein the alterna-
tive definitions include alternative graphical presentations
(36) representing the condition of the process.

17. The apparatus of claim 14, wherein the defini-
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) . .

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
(26) for changing from said one format to said another format
for selected ones of the categories.
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