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METHOD FOR MESSAGE SUPPRESSION IN 
RULE BASED EXPERT SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] Embodiments of the present invention generally 
relate to methods for message suppression in rule based 
expert system. More particularly, embodiments of the present 
invention generally relate to a method for message suppres 
sion in rule based expert systems for process operations. 
[0003] 2. Description of the Related Art 
[0004] Expert systems are computerized tools designed to 
enhance the quality and availability of knoWledge required by 
decision makers in a Wide range of industries. Expert systems 
augment conventional programs such as databases, Word pro 
cessors, and spreadsheet analysis. Typically, a model based 
expert system is based on fundamental knowledge of the 
design and function of an object, Whereas a rule-based expert 
system is based on a set of rules that a human expert Would 
folloW in diagnosing a problem. 
[0005] Rule-based expert systems generally contain tWo 
components: (1) a Working memory Which represents knoWl 
edge of the current state of the system being monitored; and 
(2) a rule base Which contains expert knowledge in the form 
of “condition-action” rules, also knoWn as “if-then” rules. 
The condition part of each rule determines Whether the rule 
can be applied based on the current state of the Working 
memory. For example, the condition part of each rule can 
contain relations that are applied to objects or groups of obj ect 
slots or tests. Within the object slots math expressions and 
arithmetic relations can be used, such as greater than (>), less 
than (<), equal to (I), greater than or equal to (>:), less than 
or equal to (<:), and not equal to (/I). 
[0006] The action part of a rule contains executable com 
mands. In other Words, the condition part of each rule deter 
mines Whether (or “if”) the rule can be applied based on the 
current state of the Working memory; and the action part of a 
rule contains a conclusion (“then”) Which can be draWn from 
the rule When the condition is satis?ed. A rule either recog 
niZes some event or combination of events, or performs some 
correlation management function. Thus, a rule may assert, 
resolve, or close some other correlations. Creating a correla 
tion may invoke some de?ned function or script or send a 
noti?cation to external systems. 
[0007] An expert system can have an inference engine that 
evaluates the rules. During rule evaluation, the inference 
engine evaluates all necessary preconditions leading to a rule. 
In the case of conjunctive preconditions, the inference engine 
concludes a rule to be “TRUE” When all the preconditions of 
the rule have been satis?ed or met. More than one rule can 
lead to the same conclusion. Usually the rules leading to the 
same conclusion are disjunctive, connected by a logical OR 
expression for conclusion evaluation. As long as at least one 
rule leading to a conclusion is true, then the inference engine 
Will set the conclusion to be TRUE. OtherWise, the conclu 
sion Will be set to be FALSE. 

[0008] In practice, When an object (rule, precondition, or 
conclusion) is considered true it means that the attribute 
named “status” of that object is set to logical TRUE. A change 
of a rule’s status or a conclusion’s status to TRUE can trigger 
a display of a text message. Since more than one rule can lead 
to a conclusion it is advantageous to combine rule text (its 
name or its text attribute) and conclusion text (its name or its 
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text attribute) into one message, for instance in a form “rule 
text: conclusion text” making it clear Which rule ?ring caused 
the message display. 
[0009] In the case of embedded rules, When a ?rst rule has 
to be TRUE in order for a second rule to be TRUE and so on 
and so forth, the display of super?uous messages can occur. 
This occurrence is also knoWn as message overload. The 
message overload is not limited to embedded rules, it can 
occur anytime When a message identifying the root cause of a 
problem is identi?ed but related messages of loWer impor 
tance ?ood the display. 
[0010] Message overload is a concern of expert systems 
because messages of high importance are embedded amongst 
messages of loWer importance although also TRUE. For 
example, a ?rst rule detects a small problem Which may not 
require any action and a second rule detects a bigger related 
problem that requires immediate attention. If both rules cause 
a display of a corresponding message, the ?rst rule’s conclu 
sion is super?uous or redundant to the second rule’s conclu 
sion. If several of these kinds of super?uous messages are 
displayed simultaneously, the output of the system is com 
promised because an operator of the expert system can not 
readily determine a priority of the many messages displayed. 
[0011] One approach to solving the message overload 
problem includes rule nesting. In rule nesting, the second rule 
is added as a FALSE precondition of the ?rst rule, preventing 
the ?rst rule from sending a displayed message When the 
second rule becomes TRUE. The disadvantage of such an 
arrangement is that the ?rst rule is forced to an incorrect 
FALSE status, When in fact, the ?rst rule Would be TRUE 
Without the nested precondition. If some other rule or rules 
depend on the ?rst rule, that induced error propagates 
throughout the expert system. In a large expert system, the 
induced errors can compromise the integrity (i.e. correctness) 
of the system. Further, there may be a brief nuisance period, 
such as several minutes, after the second rule evaluates TRUE 
during Which both messages are displayed until the inference 
engine re-evaluates the ?rst rule. 
[0012] Another approach to solving the message overload 
problem involves the classi?cation of messages. In a message 
classi?cation system, messages are assigned a priority, a dif 
ferent display destination, or a similar attribute. The disad 
vantage With this approach is that the message classi?cation is 
permanent. Once a message is classi?ed during the creation 
of the rule, the message is directed to secondary screens, log 
?les, or reports Which are less monitored. As a result, these 
classi?ed or re-directed messages can be overlooked, and 
although the messages may not be a high priority, they still 
provide valuable information Which could be missed. In other 
Words, When the priority designation is assigned during rule 
creation, the priority of the rule Will not change during rule 
evaluation and loWer priority messages Will never be dis 
played on a primary console. Another method, sorting the 
messages by priority With loW priority messages forced to the 
bottom of the display, has the same disadvantages. 
[0013] There is a need, therefore, for a method to suppress 
redundant or super?uous messages Without changing the 
truthfulness and/or nature of a rule and Without permanently 
directing the messages to a secondary display Which are often 
overlooked or not monitored. 

SUMMARY OF THE INVENTION 

[0014] A method for message suppression and an expert 
system for operating a production unit are provided. In at least 



US 2008/0154832 A1 

one embodiment, a method for message suppression com 
prises: providing a ?rst rule having one or more precondi 
tions, a suppressed-by attribute, and a conclusion; providing 
a second rule having one or more preconditions and a con 

clusion, wherein at least one of the one or more preconditions 
is a suppressing precondition; evaluating the one or more 
preconditions of the ?rst rule and the second rule; displaying 
the message associated with the second rule if all of the one or 
more preconditions of the second rule are met; identifying the 
second rule in the suppressed by attribute of Rule 1 if all of the 
one or more preconditions of the second rule are met; identi 
fying the ?rst rule as a suppressed rule if second rule is 
identi?ed in the suppressed-by attribute of the ?rst rule; iden 
tifying the second rule as a non- suppressed rule and inhibiting 
the display of the message associated with the suppressed rule 
or routing it to a second display. 
[0015] In yet another embodiment, the method comprises 
providing a ?rst rule having one or more preconditions, and a 
conclusion CCL-1 having a suppressed-by attribute; provid 
ing a second rule having one or more preconditions and a 
conclusion, wherein at least one of the one or more precon 
ditions is a suppressing precondition; evaluating the one or 
more preconditions of the ?rst rule and the second rule; dis 
playing the message associated with the second rule if all of 
the one or more preconditions of the second rule are met; 
identifying the second rule in the suppressed by attribute of 
conclusion CCL-1 if all of the one or more preconditions of 
the second rule are met; identifying the conclusion CCL-1 as 
a suppressed conclusion if the second rule is identi?ed in the 
suppressed-by attribute of the conclusion CCL-1; identifying 
the second rule as a non-suppressed rule and inhibiting the 
display of the message associated with the suppressed con 
clusion CCL-1 or routing it to a second display. 
[0016] In yet another embodiment, the method comprises 
providing at least one suppressed rule having one or more 
preconditions, a “suppressed by” attribute, and a conclusion; 
providing at least one non-suppressed rule having one or 
more preconditions and a conclusion; evaluating the one or 
more preconditions of the rules to determine a status of the 
rules as true or false; and displaying the conclusion of the 
non-suppressed rule, if determined true, on a ?rst display 
without changing the status of the suppressed rule. 
[0017] In at least one embodiment, the system comprises: a 
database containing knowledge of a production unit; a user 
interface to provide one or more rules each having at least one 
precondition, a “suppressed by” attribute, and a non-sup 
pressed conclusion, and one or more rules each having at least 
one suppressing precondition and suppressing conclusion; an 
inference engine to evaluate the one or more preconditions of 
the rules; and a display to show the suppressing rule and the 
suppressed by attribute. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] So that the manner in which the above recited fea 
tures of the present invention can be understood in detail, a 
more particular description of the invention, brie?y summa 
riZed above, may be had by reference to embodiments, some 
of which are illustrated in the appended drawings. It is to be 
noted, however, that the appended drawings illustrate only 
typical embodiments of this invention and are therefore not to 
be considered limiting of its scope, for the invention may 
admit to other equally effective embodiments. 
[0019] FIG. 1 is a block diagram of an illustrative expert 
system. 
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[0020] FIG. 2A is a logic ?owchart showing an illustrative 
embodiment of a method for non-conditional rule suppres 
sion. 
[0021] FIG. 2B is a logic ?owchart showing an illustrative 
embodiment of a method for conditional rule suppression. 
[0022] FIG. 2C is a logic ?owchart showing an illustrative 
embodiment of a method for non-conditional conclusion sup 
pression. 
[0023] FIG. 2D is a logic ?owchart showing an illustrative 
embodiment of a method for conditional conclusion suppres 
sion. 
[0024] FIG. 3 is a computer system illustratively utiliZed in 
accordance with the invention. 

[0025] FIG. 4 shows an example of typical preconditions in 
accordance with one or more embodiments described. 

[0026] FIG. 5 shows an example of new precondition types 
in accordance with one or more embodiments described. 

[0027] FIG. 6 shows an illustrative block diagram of an 
expert system in accordance with embodiments of the inven 
tion. 

[0028] FIG. 7 is a ?ow diagram of an illustrative gas phase 
system for producing polyethylene. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] A detailed description will now be provided. Each 
of the appended claims de?nes a separate invention, which for 
infringement purposes is recogniZed as including equivalents 
to the various elements or limitations speci?ed in the claims. 
Depending on the context, all references below to the “inven 
tion” may in some cases refer to certain speci?c embodiments 
only. In other cases it will be recogniZed that references to the 
“invention” will refer to subject matter recited in one or more, 
but not necessarily all, of the claims. Each of the inventions 
will now be described in greater detail below, including spe 
ci?c embodiments, versions and examples, but the inventions 
are not limited to these embodiments, versions or examples, 
which are included to enable a person having ordinary skill in 
the art to make and use the inventions, when the information 
in this patent is combined with available information and 
technology. 
[0030] In at least one embodiment, a method, apparatus and 
system are provided that will dynamically suppress messages 
from an expert system based on other events and process 
knowledge while avoiding rule nesting or message classi? 
cation. In at least one other embodiment, the method, appa 
ratus and system provided will also trace a disabling process 
by identifying the rule causing the disabling action. 
[0031] The term “suppress” as used herein refers to the 
exclusion or inhibition of a message from a display screen, 
report, log ?le or other destination. The suppression of a 
message does not have to discard a message. In at least one 
speci?c embodiment, the suppression of a message can 
change the destination of a message to a different screen, 
report, log ?le or other destination (i.e., re-routed). 
[0032] The messages are included or suppressed from dis 
play based on the content of a “suppressed-by” attribute. As 
such, messages can be re-routed, excluded or eliminated 
without affecting the expert system. Therefore, the logical 
correctness and other features of the expert system are not 
compromised. More importantly, the method, apparatus and 
system provided herein does not alter the preconditions, 
rules, and conclusion status evaluation by an expert system 
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inference engine. Instead, a secondary “suppression” infer 
ence engine (SIE) is added to evaluate if and when a message 
should be suppressed. 
[0033] A preferred expert system is built in an object ori 
ented programming environment that allows the expert sys 
tem objects, such as rules, premise clauses and conclusion 
clauses, to have attributes. Attributes store the knowledge 
about the expert system objects. An illustrative set of 
attributes of the rule object can include a rule name, rationale 
or reason for the rule, rule text, related equipment, rule status 
(e. g., TRUE or FALSE), and evaluation time. An illustrative 
set of attributes of the premise clause (i.e., “precondition”) 
can include precondition ID, ID of parent rule, operatori 
formula to evaluate, validated as TRUE or FALSE based on 
syntactical validity of the operator, input quality (e.g., good or 
bad depending on quality of input data), and status as TRUE 
or FALSE. An illustrative set of attributes of the conclusion 
clause (i.e., “conclusion”) can include conclusion name, pri 
ority, message text, destination for the message, and status as 
TRUE or FALSE. Any of the above sets of attributes can 
further include a “suppressed by” attribute, which signals that 
a rule or conclusion may be TRUE but is suppressed by 
another rule. In practice, the “suppressed by” attribute is 
populated by names of rules causing the suppression which 
inhibits message display based on the content of this attribute, 
as explained in more detail below. 

[0034] FIG. 1 is a block diagram of an illustrative expert 
system 10 capable of processing the attributes described. As 
shown in FIG. 1, the expert system 10 includes a standard 
interface 20 in communication with a knowledge base 30 
(“database”) and inference engine 40. The standard interface 
20 is also in communication with a user console 50. As 
described above, the inference engine 40 evaluates one or 
more rules. The inference engine 40 evaluates all necessary 
preconditions leading to a rule. Once the rule is evaluated, the 
conclusion of the rule is evaluated and a display is triggered, 
the message can be displayed on the user console 50. Records 
about the system, whether inputted by a user, expert engineer, 
or acquired through process operations, are kept in the knowl 
edge base 30. 
[0035] FIG. 2A is a logic ?owchart showing one method for 
rule suppression according to embodiments herein. Such a 
method is an example of a non-conditional rule suppression 
method wherein Rule 2 is to suppress Rule 1. As shown in 
FIG. 2A, a precondition of Rule 1 is evaluated. For example, 
a precondition of Rule 1 can be whether a tank level is more 
than 50%. A precondition of Rule 2 is evaluated. For example, 
a precondition of Rule 2 can be whether the tank level is over 
100%, i.e., whether the tank is over?owing. Obviously, if the 
tank level is over 100%, the tank level is necessarily over 
50%. Therefore, another precondition of Rule 2 (the “sup 
pressing condition”) can be, for example, “No show rule Rule 
1 not tested”. When Rule 2 becomes true, the suppressing 
condition, while not participating in the Rule 2 evaluation, 
will write into the “suppressed by” attribute of Rule 1. For 
example, an identi?er, such as the text “R-2,” would be 
entered indicating that Rule 2 is suppressing Rule 1 and the 
message associated with the Rule 1 would not be displayed. 
Note that if another true and non-suppressed Rule X (not 
shown) leads to the same conclusion as rule 1, the message 
associated with this rule would still be displayed; for example 
in the form “text of rule X: message of conclusion 1”, or in a 
more speci?c example in the form “text of rule X: Unusually 
high level possibly leading to over?lling of the tank”. Con 
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versely, when Rule 2 is not True and Rule 1 is TRUE, Rule 1 
is not suppressed and the message of Rule 1 is displayed, for 
example in the form “text of rule 1: message of conclusion 1”, 
or in a more speci?c example in the form “Tank level over 
50%: Unusually high level possibly leading to over?lling of 
the tank”. 

[0036] FIG. 2B is a logic ?owchart showing another 
method for rule suppression according to embodiments 
herein. Such method is a method for a conditional rule sup 
pression method wherein Rule 2 is to suppress Rule 1. Refer 
ring to FIG. 2B, a precondition for Rule 2 is “No show rule 
Rule 1 TRUE.” The difference from the non-conditional rule 
suppression method of FIG. 2A is that Rule 1 is now required 
to be TRUE for Rule 2 to become TRUE, and the disabling 
precondition becomes one of the evaluated preconditions of 
Rule 2. When Rule 2 becomes true, an identi?er, such as the 
text “R-2,” is entered into the “suppressed by” attribute of the 
Rule 1 indicating that Rule 2 is suppressing Rule 1 and the 
message associated with Rule 1 would not be displayed. Note 
that if another true and not suppressed rule leads to the same 
conclusion as Rule 1, the message associated with this rule 
would still be displayed. 
[0037] FIG. 2C is a logic ?owchart showing one method for 
conclusion suppression according to embodiments herein. 
Such a method is an example of a non-conditional conclusion 
suppression methodwherein Rule 2 is to suppress Conclusion 
1. As shown in FIG. 2C, a precondition of Rule 1 is evaluated. 
For example, a precondition of Rule 1 can be whether a tank 
level is more than 50%. A precondition of Rule 2 is evaluated. 
For example, a precondition of Rule 2 can be whether the tank 
level is over 100%, i.e., whether the tank is over?owing. 
Obviously, if the tank level is over 100%, the tank level is 
necessarily over 50%. Therefore, another precondition of 
Rule 2 (the “suppressing condition”) can be, for example, 
“No show conclusion Conclusion 1 not tested”. When Rule 2 
becomes true, the suppressing condition, while not partici 
pating in the Rule 2 evaluation, will write into the “suppressed 
by” attribute of Conclusion 1. For example, an identi?er, such 
as the text “R-2,” would be entered indicating that Rule 2 is 
suppressing Conclusion 1 and the message associated with 
any of the rules leading to Conclusion 1 would not be dis 
played. Note that if another true and non-suppressed Rule X 
(not shown) leads to the same Conclusion 1, the message 
associated with this rule would also not be displayed. Con 
versely, when Rule 2 is not True and Conclusion 1 is TRUE, 
Conclusion 1 is not suppressed and the message(s) of any 
rules leading to Conclusion 1 is displayed for example in the 
form “text of rule 1: message of conclusion 1”, or in a more 
speci?c example in the form “Tank level over 50%: Unusu 
ally high level, possibly leading to over?lling of the tank”. 
[0038] FIG. 2D is a logic ?owchart showing another 
method for conclusion suppression according to embodi 
ments herein. Such method is a method for a conditional 
conclusion suppression method wherein Rule 2 is to suppress 
Conclusion 1. Referring to FIG. 2D, a precondition for Rule 
2 is “No show conclusion Conclusion 1 TRUE.” The differ 
ence from the non-conditional rule suppression method of 
FIG. 2C is that Conclusion 1 is now required to be TRUE for 
Rule 2 to become TRUE, and the disabling precondition 
becomes one of the evaluated preconditions of Rule 2. When 
Rule 2 becomes true, an identi?er, such as the text “R-2,” is 
entered into the “suppressed by” attribute of the Conclusion 1 
indicating that Rule 2 is suppressing Conclusion 1 and the 
message associated with any of the rules leading to Conclu 
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sion 1 Would not be displayed. Note that if another true and 
not suppressed rule leads to the same conclusion as Rule 1, 
the message associated With this rule Would also not be dis 
played. 
[0039] FIG. 3 depicts a block diagram of a networked sys 
tem 100 in Which embodiments of the present invention may 
be implemented. In general, the netWorked system 100 
includes a client (e. g., user’s) computer 102 (three such client 
computers 102 are shoWn) and at least one server 104 (three 
such servers 104 are shoWn). The client computer 102 and the 
server computer 104 are connected via a netWork 126. In 
general, the netWork 126 may be a local area netWork (LAN) 
and/or a Wide area netWork (WAN). In a particular embodi 
ment, the netWork 126 is the Internet. 
[0040] The client computer 102 includes a Central Process 
ing Unit (CPU) 110 connected via a bus 120 to a memory 112, 
storage 114, an input device 116, an output device 119, and a 
netWork interface device 118. The input device 116 can be 
any device to give input to the client computer 102. For 
example, a keyboard, keypad, light-pen, touch-screen, track 
ball, or speech recognition unit, audio/video player, and the 
like could be used. The output device 119 can be any device 
to give output to the user, e.g., any conventional display 
screen. Although shoWn separately from the input device 1 16, 
the output device 119 and input device 116 could be com 
bined. For example, a display screen With an integrated touch 
screen, a display With an integrated keyboard, or a speech 
recognition unit combined With a text speech converter could 
be used. If desired, client computer 102 could be a portable 
system, such as a laptop or notebook computer. 

[0041] The netWork interface device 118 may be any entry/ 
exit device con?gured to alloW netWork communications 
betWeen the client computer 102 and the server computers 
104 via the netWork 126. For example, the netWork interface 
device 118 may be a netWork adapter or other netWork inter 
face card (NIC). 
[0042] Storage 114 is preferably a Direct Access Storage 
Device (DASD).Although it is shoWn as a single unit, it could 
be a combination of ?xed and/ or removable storage devices, 
such as ?xed disc drives, ?oppy disc drives, tape drives, 
removable memory cards, or optical storage. The memory 
112 and storage 114 could be part of one virtual address space 
spanning multiple primary and secondary storage devices. 
[0043] The memory 112 is preferably a random access 
memory suf?ciently large to hold the necessary programming 
and data structures of the invention. While the memory 112 is 
shoWn as a single entity, it should be understood that the 
memory 112 may in fact comprise a plurality of modules, and 
that the memory 112 may exist at multiple levels, from high 
speed registers and caches to loWer speed but larger DRAM 
chips. 
[0044] Illustratively, the memory 112 contains an operating 
system 122. Illustrative operating systems, Which may be 
used to advantage, include Linux and Microsoft’s WindoWs. 
More generally, any operating system supporting the func 
tions disclosed herein may be used. 
[0045] The memory 112 is also shoWn containing a broWser 
program 124 that, When executed on CPU 110, provides 
support for navigating betWeen the various servers 104 and 
locating netWork addresses at one or more of the servers 104. 

In one embodiment, the broWser program 124 includes a 
Web-based Graphical User Interface (GUI), Which alloWs the 
user to display Hyper Text Markup Language (HTML) infor 
mation. More generally, hoWever, the broWser program 124 
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may be any GUI-based program capable of rendering the 
information transmitted from the server computer 104. 

[0046] Each server computer 104 may by physically 
arranged in a manner similar to the client computer 102. 
Accordingly, each server computer 104 is shoWn generally 
comprising a CPU 130, a memory 132, and a storage device 
134, coupled to one another by a bus 136. Memory 132 may 
be a random access memory suf?ciently large to hold the 
necessary programming and data structures that are located 
on the server computer 104. 

[0047] As shoWn, the memory 132 includes a Hypertext 
Transfer Protocol (http) server process 138 (e.g., a Web 
server) adapted to service requests from the client computer 
102. For example, the process 138 may respond to requests to 
access a data repository 142, Which illustratively resides on 
the server 104. In particular, incoming client requests for data 
from the data repository 142 invoke an application 140. When 
executed by the processor 130, the application 140 causes the 
server computer 104 to perform the steps or elements 
embodying the various aspects of the invention, including 
accessing the data repository 142. In one embodiment, the 
application 140 comprises a plurality of servlets con?gured to 
build a graphical user interface (GUI), Which is then rendered 
by the broWser program 102. Embodiments of GUIs Will be 
described beloW. 
[0048] FIG. 3 is merely one hardWare/softWare con?gura 
tion for the netWorked client computer 102 and server com 
puter 104. Embodiments of the present invention can apply to 
any comparable hardWare con?guration, regardless of 
Whether the computer systems are complicated, multi-user 
computing apparatus, single-user Workstations, or netWork 
appliances that do not have non-volatile storage of their oWn. 
Further, it is understood that While reference is made to par 
ticular markup languages, including HTML, the invention is 
not limited to a particular language, standard or version. 
Accordingly, persons skilled in the art Will recogniZe that the 
invention is adaptable to other markup languages as Well as 
non-markup languages and that the invention is also adapt 
able to future changes in a particular markup language as Well 
as to other languages presently unknoWn. LikeWise, the http 
server process 138 shoWn in FIG. 3 is merely illustrative and 
other embodiments adapted to support any knoWn and 
unknoWn protocols are contemplated. 
[0049] Referring noW to FIGS. 4-5, a series of graphical 
user interfaces (GUI) are shoWn illustrating the user inter 
faces de?ned by the application 140. By Way of illustration, 
the graphical user interfaces shoWn in FIGS. 4-5 are speci?c 
to accessing polyole?n production information. HoWever, 
embodiments of the invention may be used to advantage With 
any type of information including, for example, any manu 
facturing or production process, including, for example, con 
tinuous, semibatch, or batch manufacturing processes, for 
chemical processing, re?ning, semiconductor manufactur 
ing, oil and gas production, oil and gas exploration, ?nancial 
planning, employment information, discrete parts manufac 
turing, food processing, computer netWork monitoring, road 
traf?c management, or any other system Which provides data 
in the form alloWing event detection or other message display 
case by case or in real time. 

[0050] In general, the graphical user interfaces shoWn in 
FIG. 4 shoW illustrative preconditions Which can be included 
in the premise clause of a rule. In one or more embodiments 
above or elseWhere herein, a neW precondition type “No 
Show Conclusion” is used to reference the conclusion to be 
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suppressed, and a new precondition type “No Show Rule” is 
used to reference the rule to be suppressed, as shown in FIG. 
5. FIG. 5 shows an example of these new precondition types. 
Attributes for these new precondition types can be the name 
of the rule or the conclusion to be suppressed and a parameter 
showing if this rule or conclusion is tested to be true during 
precondition evaluation. In other words, values of the 
attributes can be “TRUE” or “NOT TESTED”. 

[0051] Still referring to FIGS. 1-5, the rules are built pro 
grammatically based on the database records. The inference 
engine establishes a relationship between rule-rule and rule 
conclusion pairs participating in suppression. Relations 
named “suppressed by” and “suppressing” create lists of rules 
participating in the relation. For example, if several rules have 
Rule 1 in the “No Show Rule” preconditions, those rules will 
appear on a list as “rules suppressing Rule 1”. On the other 
hand, if Rule 1 has several “No Show Rule” preconditions 
(each pointing to different rule) then the list of those rules is 
a result of the relation “rules suppressed by Rule 1”. Program 
matic looping through the lists created by these relations is 
much more ef?cient then a search through all rules. 

[0052] In one or more embodiments above or elsewhere 

herein, where Rule 1 is to suppress Rule 2, when the status of 
Rule 1 changes and the system inference engine (SIE) iden 
ti?es Rule 2 in a relation “suppressed by” with Rule 1 and 
then loops through all other rules in a relation “suppressing” 
Rule 2 (note that this includes Rule 1). In this loop, whenever 
a rule with statusITRUE is found, its name is added to the 
content of the “suppressed by” attribute of Rule 2. Since Rule 
1 can be suppressing more than one rule, the process is 
repeated for all rules in “suppressed by” relation with Rule 1. 
This ensures correct population of the “suppressed by” 
attributes of all rules possibly affected by a change of Rule’s 
1 status. The same process is applied regardless if Rule 1’s 
status changed to TRUE or FALSE, a new content of the 
“suppressed by” attribute of every rule suppressed by Rule 1 
is created after every change in Rule 1’s status. 
[0053] In one or more embodiments above or elsewhere 
herein, every time Rule 1’s status changes and the SIE iden 
ti?es Conclusion 1 in relation “suppressed by” with Rule 1, 
the SIE then loops through all other rules in relation “sup 
pressing” Conclusion 1 (note that this includes Rule 1). In this 
loop, whenever a rule with statusITRUE is found, its name is 
added to the content of the “suppressed by” attribute of Con 
clusion 1. Since Rule 1 can be suppressing more than one 
conclusion, the process is repeated for all conclusions in 
“suppressed by” relation with Rule 1. This ensures correct 
population of the “suppressed by” attributes of all conclu 
sions possibly affected by a change of Rule 1’s status. The 
same process is applied regardless if Rule 1’s status changed 
to TRUE or FALSE, a new content of the “suppressed by” 
attribute of every conclusion suppressed by Rule 1 is created 
after every change in Rule 1’s status. In one or more embodi 
ments above or elsewhere herein, if the “suppressed-by” 
attribute of a Rule X contains a text string, this text lists all 
rules suppressing Rule X, allowing full tracing of the sup 
pression method. The same is true for any suppressed con 
clusion. 

[0054] To allow message display inhibition by rule and 
conclusion suppression, a speci?c message display format is 
used. Preferably, the message display format is a combination 
of a rule name and conclusion text, preferably in that order. 
For example, for a rule named “Reactor 1 BED LEVEL 
CHECK” and a conclusion text “Reactor Pressure taps used 
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for Level and Weight may be plugging” the message dis 
played is “Reactor 1 BED LEVEL CHECK: Reactor Pressure 
taps used for Level and Weight may be plugging”. For this 
“display pair” another rule attribute could be used, such as a 
rule “ID number” or “Rule Text”. 

[0055] Before a message is displayed, the “suppressed-by” 
attributes of both the rule and the conclusion are checked and 
if there is no entry, the message is displayed. If the rule 
attribute “suppressed-by” has an entry the message would be 
suppressed by the rule and not displayed. If the conclusion 
attribute “suppressed-by” has an entry the message would be 
suppressed by the conclusion. 
[0056] Instead of the suppressed-by attribute the system 
can use another attribute for the same purpose. For instance if 
the “priority” attribute is assigned dynamically as a result of 
other rules evaluation then its content can be for instance 
“Priority 1” and “Priority 2.” In this example, objects with 
Priority 1 can suppress objects with Priority 2. The sup 
pressed-by attribute of a rule or conclusion can be substituted 
by other methods commonly used in object oriented system, 
such as an auxiliary object or list or table, which can dynami 
cally designate suppressed rules and conclusions. 
[0057] In one or more embodiments, an expert system that 
captures process diagnostic knowledge, helps construct the 
logic (rules) which re?ect the diagnostic methods, evaluates 
all rules in real time, and displays the resulting messages 
(advisories) by several convenient methods ranging from 
printed reports to web pages can be used. Such a system is 
shown illustratively in FIG. 6. FIG. 6 shows an illustrative 
block diagram of a rule based expert system 600 with the 
capability to: display rules which depend on or in?uence 
other rules, list rules using a speci?c variable, and ?lter rules 
by related items, equipment or other process units. The expert 
system 600 includes data source 620; historian 630; inference 
engine 640; and database 650. The data source 620 can be a 
distributed control system (DCS), programmable logic con 
troller (PLC), internet data source, or any other data source. 
Such data sources are well known in the art. Networks 660 
and 675 are partitioned by security barrier 670. The barrier 
670 between networks 660 and 675 restricts access of the 
users 680A, 680B. A terminal server 690 can be used to grant 
and/or regulate access to the network 660 through a ?rewall 
router 695. 

[0058] In one or more embodiments above or elsewhere 
herein, the knowledge acquisition and creation of diagnostic 
rules is supported by a versatile user interface such as that 
shown in FIGS. 4 and 5. The system 600 preferably supports 
simple IF-THEN logic, functions, historical expressions, 
nested rules, and/or multiple rules leading to a single mes 
sage, just to name a few. In one or more embodiments above 

or elsewhere herein, the system 600 has the capability to 
attach explanatory text (rationale) to a rule to explain the 
knowledge and expand the message text. Finally, multiple 
references can be attached to the rule/conclusion in the form 
of any document displayable by the computer, including but 
not limited to live graphs from historian, SOPs, pictures, 
P&IDS, web links, etc. 
[0059] In at least one speci?c embodiment, the system 600 
detection function can be done by G2 software from Gensym, 
Inc. using the system 600 rules. During start-up of the system, 
the inference engine 640 connects to the database containing 
all the system 600 information and con?gures itself. The 
inference engine 640 software then connects to a process data 
source, such as PI from OSI, Inc. and begins to evaluate the 
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rules. Whenever a rule’s state changes, the information is sent 
to the database 650 for storage. The result is a “real time” 
database containing all acquired knowledge about event 
detection methods, the results of the current application, and 
the history of past events. 
[0060] The display of the system 600 knowledge can be 
done by any interface. An illustrative interface is a PI-Process 
Book from OSI, Inc. for real time display. MicrosoftACCESS 
can also be used for rule building and printed reports. 
ACCESS is preferred for general interaction With database. 
Microsoft O?ice can also be used. Preferably, the real time 
display can have a single click drill-doWn capability from 
message to rule details to reference document retrieval and 
data. Thus, the display system effectively delivers the best 
diagnostic documents available to the user. 

[0061] Furthermore, the display of system 600 knoWledge 
can be Web-based. In one or more embodiments above or 

elseWhere herein, a Web page can be used for a quick vieW of 
the active events. In one or more embodiments above or 

elseWhere herein, a link With e-mail and paging system can 
deliver messages via mail and pagers. 
[0062] FIG. 7 is a ?oW diagram ofan illustrative processing 
system that can bene?t from the message suppression meth 
ods described. FIG. 7 shoWs an illustrative gas phase system 
for making polyethylene. In one or more embodiments, the 
system includes a puri?cation system 710, reaction system, 
cooling toWer 750, ?are 760 and compounding system 780. 
The reaction system can include a reactor 735 in ?uid com 
munication With one or more discharge tanks 740 (only one 
shoWn), surge tanks 745 (only one shoWn), and recycle com 
pressors 747 (only one shoWn). The reaction system 730 can 
also include more than one reactor 735 arranged in series, 
parallel, or con?gured independent from the other reactors, 
each reactor having its oWn associated tanks 740, 745 and 
compressors 747 or alternatively, sharing any one or more of 
the associated tanks 740, 745 and compressors 747. For sim 
plicity and ease of description, embodiments of the invention 
Will be further described in the context of a single reactor 
train. 
[0063] The raW material feed streams 702 are preferably 
puri?ed in the puri?cation system 710 prior to entering the 
reaction system. The puri?cation system 710 can include one 
more ?xed beds containing catalyst, adsorbents, and/or 
absorbents to selectively remove impurities from the feed 
streams. The term “feed stream” as used herein refers to a raW 
material, either gas phase or liquid phase, used in a polymer 
iZation process to produce a polymer product. For example, a 
feed stream may be any ole?n monomer including substituted 
and unsubstituted alkenes having tWo to 12 carbon atoms, 
such as ethylene, propylene, l-butene, l-pentene, 4-methyl 
l-pentene, l-hexene, l-octene, l-decene, l-dodecene, sty 
rene, and derivatives thereof. The feed stream also includes 
non-ole?nic gas such as nitrogen and hydrogen. 
[0064] The feed stream may further include one or more 
non-reactive alkanes that may be condensable in the polymer 
iZation process for removing the heat of reaction. Illustrative 
non-reactive alkanes include, but are not limited to, propane, 
butane, isobutane, pentane, isopentane, hexane, isomers 
thereof and derivatives thereof. In this embodiment, a solvent 
recovery unit (not shoWn) recovers the solvent from the 
recycle line 732, collects the recovered solvent and returns the 
solvent to the reactor 735. 

[0065] Referring to the reaction system in more detail, a 
recycle stream 732 is compressed in a compressor 747 and 
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then passed through a heat exchange Zone Where heat is 
removed before it is returned to the bed. The heat exchange 
Zone is typically a heat exchanger 737 Which can be of the 
horiZontal or vertical type. If desired, several heat exchangers 
can be employed to loWer the temperature of the cycle gas 
stream in stages. It is also possible to locate the compressor 
doWnstream from the heat exchanger or at an intermediate 
point betWeen several heat exchangers. Cooling Water from 
the cooling toWer 750 can be used to remove the heat from the 
compressed recycle stream. After cooling, the recycle stream 
is returned to the reactor 735. The cooled recycle stream 
absorbs the heat of reaction generated by the polymerization 
reaction. 
[0066] Polymer and unreacted monomer is discharged 
from the reactor 735 to the discharge tank 740 via line 742. 
The polymer is de-gassed Within the discharge tank 740, and 
further purged With an inert gas such as nitrogen Within the 
surge tank 745 to remove any entrained hydrocarbon gas from 
the product. The product is then sent to the compounding unit 
780 for ?nishing. The hydrocarbon removed from the poly 
mer discharge is recovered and recycled to the reactor 735 or 
sent to the ?are system 760 for disposal. 
[0067] Still referring to FIG. 7, certain areas of the gas 
phase system can be monitored by the expert system 600. 
Illustrative areas include, but are not limited to the folloWing: 
[0068] Polymerization system: 

[0069] ?uidiZation parameters (bed height, gas velocity) 
[0070] temperatures (compressor outlet, reactor inlet) 
[0071] quality (PE properties, analyZer function) 

[0072] Puri?cation: 
[0073] ethylene supply pressure 
[0074] regeneration due 

[0075] Discharge system: 
[0076] valves travel time 

[0077] Cooling toWer: 
[0078] Water pressure 

[0079] Flare: 
[0080] BTU requirement 
[0081] analyZer function 

[0082] Compounding: 
[0083] Feed surge inventory 
[0084] Many quality parameters 
[0085] Tempered Water ?oW 
[0086] Extruder temperatures 
[0087] Gear box temperatures 
[0088] Production rates 

[0089] The expert system 600 is extremely valuable in 
helping formulate and capture diagnostic methods. The for 
mal documentation of the process knoWledge is a key asset by 
retaining information that is usually lost due to, for example, 
employee mobility or general employee attrition. Further 
more, the display of expert system 600 results (the real-time 
version) can be used by many people as the ?rst look at unit 
status. Expert system 600 provides 24/7 evaluation of a pro 
cess that Would be impossible to duplicate on such a scale 
even by a very experienced person. 
[0090] More importantly, the expert system 600 avoids 
adverse situations by monitoring the correct operating Win 
doW, by production optimiZation (suggesting operator’s 
response to production rate constraints, quality upset detec 
tion, monomer recovery monitoring), by monitoring health of 
equipment (valve movements, controller correct mode of 
operation, spare equipment rotation, bed regeneration), and 
by monitoring main production indicators (production rate, 
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monomer e?iciency, process operating WindoWs, manufac 
turing ef?ciency index, volatile organic compounds, and 
other indices depending on local requirements). Another 
important function of the expert system 600 is the capture of 
the environmental permitting knowledge, monitoring com 
pliance and correct function of critical devices such as, for 
example, a ?are analyZer. 
[0091] The present invention is primarily disclosed as a 
method; hoWever, it Will be understood by a person of ordi 
nary skill in the art that an apparatus, such as a conventional 
data processor, including a CPU, memory, l/O, program stor 
age, a connecting bus, and other appropriate components, 
could be programmed or otherWise designed to facilitate the 
practice of the method of the invention. Such a processor 
Would include appropriate program means for executing the 
method of the invention. Also, an article of manufacture, such 
as a pre-recorded disk or other similar computer program 
product, for use With a data processing system, could include 
a storage medium and program means recorded thereon for 
directing a data processing system to facilitate the practice of 
the method of the invention. It Will be understood that such 
apparatus and articles of manufacture also fall Within the 
spirit and scope of the invention. 

Certain Speci?c Embodiments 

[0092] A. In at least one speci?c embodiment, a method for 
message suppression comprises: 
[0093] providing a ?rst rule having one or more precondi 
tions, a suppressed-by attribute, and a conclusion; 
[0094] providing a second rule having one or more precon 
ditions and a conclusion, Wherein at least one of the one or 
more preconditions is a suppressing precondition; 
[0095] evaluating the one or more preconditions of the ?rst 
rule and the second rule; 
[0096] identifying the ?rst rule as true or false; and 
[0097] displaying the message associated With the second 
rule if all of the one or more preconditions of the second rule 
are met. 

B. The method of paragraph A, further comprising identify 
ing the second rule in the suppressed by attribute of Rule 1 if 
all of the one or more preconditions of the second rule are met. 

C. The method of any of the paragraphs A through B, Wherein 
evaluating the ?rst rule and the second rule comprises deter 
mining Whether all of the one or more preconditions are met. 

D The method of any of the paragraphs A through C, Wherein 
the ?rst rule is a suppressed rule if second rule is identi?ed in 
the suppressed-by attribute of the ?rst rule. 

E. The method of any of the paragraphs A through D, Wherein 
the second rule is a non-suppressed rule. 

F. The method of any of the paragraphs A through E, Wherein 
the message associated With the suppressed rule is not dis 
played or is routed to a second display. 

[0098] G. A method for message suppression, comprising: 
[0099] providing a ?rst rule having one or more precondi 
tions, a suppressed by attribute, and a conclusion; 
[0100] providing a second rule having one or more precon 
ditions and a conclusion, Wherein at least one of the one or 
more preconditions is a suppressing precondition; 
[0101] evaluating the one or more preconditions of the ?rst 
rule and the second rule; and 
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[0102] displaying the message associated With the second 
rule on a ?rst display if all of the one or more preconditions of 
the ?rst rule are met and if all of the one or more preconditions 
of the second rule are met. 

H. The method of paragraph G, Wherein the one or more 
preconditions of the second rule are conditioned on the one or 
more preconditions of the ?rst rule. 

I. The method of any of the paragraphs G through H, further 
comprising identifying the second rule in the suppressed by 
attribute of Rule 1 if all of the one or more preconditions of the 
second rule are met. 

J. The method of any of the paragraphs G through I, Wherein 
evaluating the ?rst rule and the second rule comprises deter 
mining Whether all of the one or more preconditions are met. 

K. The method of any of the paragraphs G through J, Wherein 
the ?rst rule is a suppressed rule if second rule is identi?ed in 
the suppressed-by attribute of the ?rst rule. 

L. The method of any of the paragraphs G through K, Wherein 
the second rule is a non-suppressed rule. 

M. The method of any of the paragraphs G through M, 
Wherein the message associated With the suppressed rule is 
not displayed or is routed to a second display. 

[0103] N. A method for message suppression, comprising: 
[0104] providing at least one suppressed rule having one or 
more preconditions, a suppressed by attribute, and a conclu 
sion; 
[0105] providing at least one non-suppressed rule having 
one or more preconditions and a conclusion; 

[01 06] evaluating the one or more preconditions of the rules 
to determine a status of the rules as true or false; and 

[0107] displaying the message associated With the non 
suppressed rule, if determined true, on a ?rst display Without 
changing the status of the suppressed rule. 

0. The method of paragraph N, Wherein the one or more 
preconditions of the non-suppressed rule are conditioned on 
the one or more preconditions of the suppressed rule. 

P. The method of any of the paragraphs N through 0, further 
comprising directing the message associated With the sup 
pressed rule to a second display or record log. 

Q. The method of any of the paragraphs N through P, Wherein 
the ?rst display has higher priority than a priority of the 
second display. 

R. The method of any of the paragraphs N through Q, further 
comprising displaying the message associated With the sup 
pressed rule, if the suppressed rule is determined true and the 
non-suppressed rule is determined false. 

S. The method of any of the paragraphs N through R, further 
comprising displaying an identi?cation of the non-sup 
pressed rule in the suppressed by attribute of the suppressed 
rule. 

[0108] 
prising: 
[0109] a database containing knoWledge of the production 
unit; 
[0110] a user interface to provide one or more rules each 
having at least one precondition, a suppressed-by attribute, 

T. A system for operating a production unit, com 
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and a conclusion, and one or more rules each having at least 
one suppressing precondition and conclusion; 
[0111] an inference engine to evaluate the one or more 
preconditions of the rules; and 
[0112] a display to shoW the suppressing rule and the sup 
pressed-by attribute. 
U. In at least one speci?c embodiment, a method for message 
suppression comprises: 
[0113] providing a ?rst rule having one or more precondi 
tions, and a conclusion CCL-1 having a suppressed-by 
attribute; 
[0114] providing a second rule having one or more precon 
ditions and a conclusion, Wherein at least one of the one or 
more preconditions is a suppressing precondition; 
[0115] evaluating the one or more preconditions of the ?rst 
rule and the second rule; 
[0116] identifying the ?rst rule as true or false; and 
[0117] displaying the message associated With the second 
rule if all of the one or more preconditions of the second rule 
are met. 

V. The method of paragraph U, further comprising identifying 
the second rule in the suppressed by attribute of conclusion 
CCL-1 if all of the one or more preconditions of the second 
rule are met. 

W. The method of any of the paragraphs U throughV, Wherein 
evaluating the ?rst rule and the second rule comprises deter 
mining Whether all of the one or more preconditions are met. 

Z. The method of any of the paragraphs U through W, Wherein 
the conclusion CCL-1 is a suppressed conclusion if the sec 
ond rule is identi?ed in the suppressed-by attribute of the 
conclusion CCL-1. 

AA. The method of any of the paragraphs U through Z, 
Wherein the second rule is a non-suppressed rule. 

BB. The method of any of the paragraphs U through AA, 
Wherein the message associated With the suppressed conclu 
sion CCL-1 is not displayed or is routed to a second display. 

[0118] CC. A method for message suppression, compris 
ing: 
[0119] providing a ?rst rule having one or more precondi 
tions, a suppressed by attribute, and a conclusion; 
[0120] providing a second rule having one or more precon 
ditions and a conclusion, Wherein at least one of the one or 
more preconditions is a suppressing precondition; 
[0121] evaluating the one or more preconditions of the ?rst 
rule and the second rule; and 
[0122] displaying the message associated With the second 
rule on a ?rst display if all of the one or more preconditions of 
the ?rst rule are met and if all of the one or more preconditions 
of the second rule are met. 

DD. The method of paragraph CC, Wherein the one or more 
preconditions of the second rule are conditioned on the one or 
more preconditions of the ?rst rule. 

EE. The method of any of the paragraphs CC through DD, 
further comprising identifying the second rule in the sup 
pressed by attribute of conclusion CCL-1. 

PP. The method of any of the paragraphs CC through EE, 
Wherein evaluating the ?rst rule and the second rule com 
prises determining Whether all of the one or more precondi 
tions are met. 
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GG. The method of any of the paragraphs CC through FF, 
Wherein the conclusion CCL-1 is a suppressed conclusion. 

HH. The method of any of the paragraphs CC through GG, 
Wherein the second rule is a non-suppressed rule. 

II. The method of any of the paragraphs CC through HH, 
Wherein the messages associated With the suppressed conclu 
sion CCL-1 are not displayed or are routed to a second dis 
play. 

[0123] J]. A method for message suppression, comprising: 
[0124] providing at least one rule having one or more pre 
conditions, and a conclusion CCL-1 having a suppressed by 
attribute; 
[0125] providing at least one non-suppressed rule having 
one or more preconditions and a conclusion; 
[0126] evaluating the one or more preconditions of the rules 
to determine a status of the rules as true or false; and 

[0127] displaying the message associated With the non 
suppressed rule, if determined true, on a ?rst display Without 
changing the status of the suppressed conclusion. 

KK. The method of paragraph I], Wherein the one or more 
preconditions of the non-suppressed rule are conditioned on 
the suppressed conclusion. 

LL. The method of any of the paragraphs I] through KK, 
further comprising directing the messages corresponding to 
the suppressed conclusion to a second display or record log. 

MM. The method of any of the paragraphs I] through LL, 
Wherein the ?rst display has higher priority than a priority of 
the second display. 

[0128] 00. The method of any of the paragraphs I] through 
MM, further comprising displaying the message(s) associ 
ated With the suppressed conclusion, if at least one rule having 
the suppressed conclusion is determined true and the non 
suppressed rule is determined false. 

PP. The method of any of the paragraphs I] through 00, 
further comprising displaying an identi?cation of the non 
suppressed rule in the suppressed by attribute of the sup 
pressed conclusion. 

[0129] The foregoing discussion can be further described 
With reference to the folloWing non-limiting examples. 

COMPARATIVE EXAMPLE 

[0130] A ?rst rule detects a problem such as “the level in the 
tank is high,” Which may not require any action and a second 
rule detects a problem such as “the tank is over?owing,” 
Which may necessitate immediate action. If both rules cause 
a display of a corresponding message, the ?rst rule’s conclu 
sion is super?uous or redundant to the second rule’s conclu 
sion because, of course, if the tank over?oWs the tank level is 
obviously high. If multiple super?uous messages are dis 
played simultaneously, the output of the system is compro 
mised because the operator can not immediately determine a 
priority of the many message displays. 
[0131] One approach to solving the message overload 
problem uses rule nesting and classi?cation of messages. In 
the case of rule nesting, the second rule is added as a FALSE 
precondition of the ?rst rule (i.e., level is high and tank not 
over?oWing), preventing the ?rst rule from sending a dis 
played message When the second rule becomes TRUE. The 
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disadvantage of such an arrangement is that the ?rst rule is 
forced to an incorrect FALSE status, When in fact, the ?rst rule 
is TRUE because the level is high When the tank is over?oW 
ing. If some other rule or rules depend from the ?rst rule, that 
induced error propagates throughout the expert system. In a 
large expert system, the induced errors can compromise the 
integrity (i.e., correctness) of the system. In addition, there 
Will alWays be a brief nuisance period after the second rule 
evaluates TRUE that both messages exist until the inference 
engine re-evaluates the ?rst rule. 
[0132] Note in the previous example that the rule evaluation 
logic and the rule suppression logic ?oW naturally in opposite 
directions. The “small” problem (“the level in the tank is 
high”) is a prerequisite for the “bigger” problem (“the tank is 
over?owing”), and the latter rule builds on the results of the 
former by adding additional criteria. The logic ?oWs “for 
Ward” from the “small” rule to the “bigger” rule. With sup 
pression, hoWever, the logic ?oW is reversed, ?oWing “back 
Ward” from the “bigger” rule to the “small” rule. Use of a 
technique such as rule nesting to handle suppression con?icts 
With the natural ?oW of information leading to both the incor 
rect status of the “small” rule When suppressed and the delay 
in suppression (nuisance period). The methods described 
extend the conventional art of message suppression by 
directly addressing the “backward” logic ?oW need. The fol 
loWing prophetic example illustrates this logic ?oW. 

PROPHETIC EXAMPLE 1 

[0133] The rules may be as folloWs, all With status TRUE 
and named or having this text attribute: 

[0134] Reactor 1 BED LEVEL CHECK 
[0135] Reactor 2 BED LEVEL CHECK 
[0136] Reactor 3 BED LEVEL CHECK 

[0137] All three rules lead to the same conclusion named 
CONC 1 With message-text attribute “Reactor Pressure taps 
used for Level and Weight may be plugging”. Without sup 
pression, three messages Would be displayed: 

[0138] “Reactor 1 BED LEVEL CHECK: Reactor Pres 
sure taps used for Level and Weight may be plugging”, 

[0139] “Reactor 2 BED LEVEL CHECK: Reactor Pres 
sure taps used for Level and Weight may be plugging”, 
and 

[0140] “Reactor 3 BED LEVEL CHECK: Reactor Pres 
sure taps used for Level and Weight may be plugging”. 

[0141] Rule A can suppress the ?rst rule in the example, 
named “Reactor 1 BED LEVEL CHECK” (the “A” is the 
content of the “suppressed-by” attribute of this rule). The ?rst 
message Will be suppressed by the rule but the other tWo 
messages Will be displayed. Rule B can suppress the conclu 
sion CONC 1 (the “B” is the content of the “suppressed-by” 
attribute of this conclusion). In this case no messages Will be 
displayed because the rules are suppressed by the conclusion 
common to all three rules. 

[0142] Various terms have been de?ned above. To the 
extent a term used in a claim is not de?ned above, it should be 
given the broadest de?nition persons in the pertinent art have 
given that term as re?ected in at least one printed publication 
or issued patent. Furthermore, all patents, test procedures, 
and other documents cited in this application are fully incor 
porated by reference to the extent such disclosure is not 
inconsistent With this application and for all jurisdictions in 
Which such incorporation is permitted. 
[0143] While the foregoing is directed to embodiments of 
the present invention, other and further embodiments of the 
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invention may be devised Without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that folloW. 

What is claimed is: 
1. A method for message suppression, comprising: 
providing a ?rst rule having one or more preconditions, a 

suppressed-by attribute, and a message; 
providing a second rule having one or more preconditions 

and a message, Wherein at least one of the one or more 

preconditions is a suppressing precondition; 
evaluating the one or more preconditions of the ?rst rule 

and the second rule; 
identifying the ?rst rule as true or false; and 
displaying the message of the second rule if all of the one 

or more preconditions of the second rule are met. 

2. The method of claim 1, further comprising identifying 
the second rule in the suppressed by attribute of the ?rst rule. 

3. The method of claim 1, Wherein the ?rst rule is a sup 
pressed rule. 

4. The method of claim 1, Wherein the second rule is a 
non-suppressed rule. 

5. The method of claim 1, Wherein the ?rst rule message is 
not displayed or is routed to a second display. 

6. A method for message suppression, comprising: 
providing a ?rst rule having one or more preconditions, a 

suppressed-by attribute, and a message; 
providing a second rule having one or more preconditions 

and a message, Wherein at least one of the one or more 

preconditions is a suppressing precondition; 
evaluating the one or more preconditions of the ?rst rule 

and the second rule; 
identifying the ?rst rule as true or false; and 
displaying the message of the second rule on a ?rst display 

if all of the one or more preconditions of the ?rst rule are 
met and if all of the one or more preconditions of the 
second rule are met. 

7. The method of claim 6, Wherein the one or more precon 
ditions of the second rule are conditioned on the one or more 
preconditions of the ?rst rule. 

8. The method of claim 6, further comprising identifying 
the second rule in the suppressed by attribute of the ?rst rule. 

9. The method of claim 6, Wherein the ?rst rule is a sup 
pressed rule. 

10. The method of claim 6, Wherein the second rule is a 
non-suppressed rule. 

11. The method of claim 6, Wherein the ?rst rule message 
is not displayed or is routed to a second display. 

12. A method for message suppression, comprising: 
providing at least one suppressed rule having one or more 

preconditions, a suppressed by attribute, and a message; 
providing at least one non-suppressed rule having one or 
more preconditions and a message; 

evaluating the one or more preconditions of the rules to 
determine a status of the rules as true or false; and 

displaying the mes sage of the non- suppressed rule, if deter 
mined true, on a ?rst display Without changing the status 
of the suppressed rule. 

13. The method of claim 12, Wherein the one or more 
preconditions of the non-suppressed rule are conditioned on 
the one or more preconditions of the suppressed rule. 

14. The method of claim 12, further comprising directing 
the message of the suppressed rule to a second display or 
record log. 
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15. The method of claim 14, wherein the ?rst display has 
higher priority than a priority of the second display. 

16. The method of claim 12, further comprising displaying 
the message of the suppressed rule, if the suppressed rule is 
determined true and the non-suppressed rule is determined 
false. 

17. The method of claim 12, further comprising displaying 
an identi?cation of the non-suppressed rule in the suppressed 
by attribute of the suppressed rule. 

18. A system for operating a production unit, comprising: 
a database containing knowledge of the production unit; 
a user interface to provide one or more rules each having at 

least one precondition, a suppressed-by attribute, and a 
message, and one or more rules each having at least one 
suppressing precondition and a message; 

an inference engine to evaluate the one or more precondi 
tions of the rules; and 

a display to show the suppressing rule and the suppressed 
by attribute of the suppressed rule. 

19. A method for message suppression, comprising: 
providing a ?rst rule having one or more preconditions, and 

a message having a suppressed-by attribute; 
providing a second rule having one or more preconditions 

and a message, wherein at least one of the one or more 

preconditions is a suppressing precondition; 
evaluating the one or more preconditions of the ?rst rule 

and the second rule; 
identifying the ?rst rule as true or false; and 
displaying the message of the second rule if all of the one 

or more preconditions of the second rule are met. 

20. The method of claim 1, further comprising identifying 
the second rule in the suppressed by attribute of the message 
of the ?rst rule. 

21. The method of claim 1, wherein the message of the ?rst 
rule is a suppressed message. 

22. The method of claim 1, wherein the second rule is a 
non-suppressed rule. 

23. The method of claim 1, wherein the suppressed mes 
sage of the ?rst rule is not displayed or is routed to a second 
display. 

24. A method for message suppression, comprising: 
providing a ?rst rule having one or more preconditions, and 

a message having a suppressed-by attribute; 
providing a second rule having one or more preconditions 

and a message, wherein at least one of the one or more 

preconditions is a suppressing precondition; 
evaluating the one or more preconditions of the ?rst rule 

and the second rule; 
identifying the ?rst rule as true or false; and 

Jun. 26, 2008 

displaying the message of the second rule on a ?rst display 
if all of the one or more preconditions of the ?rst rule are 
met and if all of the one or more preconditions of the 
second rule are met. 

25. The method of claim 24, wherein the one or more 
preconditions of the second rule are conditioned on the mes 
sage of the ?rst rule. 

26. The method of claim 24, further comprising identifying 
the second rule in the suppressed by attribute of the message 
of the ?rst rule. 

27. The method of claim 24, wherein the message of the 
?rst rule is a suppressed message. 

28. The method of claim 24, wherein the second rule is a 
non-suppressed rule. 

29. The method of claim 24, wherein the suppressed mes 
sage is not displayed or is routed to a second display. 

30. A method for message suppression, comprising: 
providing at least one suppressed rule having one or more 

preconditions, and a message having a suppressed by 
attribute; 

providing at least one non-suppressed rule having one or 
more preconditions and a message; 

evaluating the one or more preconditions of the rules to 
determine a status of the rules as true or false; and 

displaying the mes sage of the non- suppressed rule, if deter 
mined true, on a ?rst display without changing the status 
of a suppressed conclusion. 

31. The method of claim 30, wherein the one or more 
preconditions of the non-suppressed rule are conditioned on 
the suppressed conclusion. 

32. The method of claim 30, wherein the suppressed con 
clusion is not displayed or is routed to a second display. 

33. The method of claim 32, wherein the ?rst display has 
higher priority than a priority of the second display. 

34. The method of claim 30, further comprising displaying 
the suppressed conclusion, if the suppressed conclusion is 
determined true and the non-suppressed rule is determined 
false. 

35. The method of claim 30, further comprising displaying 
an identi?cation of the non-suppressed rule in the suppressed 
by attribute of the suppressed conclusion. 

36. A system for operating a production unit, comprising: 
a database containing knowledge of the production unit; 
a user interface to provide one or more rules each having at 

least one precondition, a suppressed-by attribute, and a 
conclusion, and one or more rules each having at least 
one suppressing precondition and a conclusion; 

an inference engine to evaluate the one or more precondi 
tions of the rules; and 

a display to show the suppressing rule and the suppressed 
by attribute of a suppressed conclusion. 

* * * * * 


