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Abstract

Since Variable-Centered Intelligent Rule System
(VCIRS) was proposed, there’re some researches
dealing with. However, it’s necessary to drop a line
concerning about some revisions that it had to make,
for the user’s convenience. It’s about the option
during knowledge building.

The tree transformation process from an existing
tree of a domain into VCIRS knowledge base (KB)
is exciting to realize, in the perspective of cases
reconstructing. There’re two kinds of facts could be
observed from. The first is from the user’s
perspective when she performs KB transforming
from such tree into VCIRS KB through generating
cases. The latter is about the system (i.e., VCIRS)
perspective, whereas it’s more concern into the
structure of KB has to construct within VCIRS.

The conclusion obtained from this stage is it
should be a prudential concern dealing with cases
reconstruction from an existing tree of a domain into
VCIRS KB, since it will change the implementation
of both perspective either from the user or the
system. By understanding this matter, it will make
the transformation process from a tree of a domain
into VCIRS KB easier to make.
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Systems, cases reconstruction

1. Introduction

VCIRS has been implementing in some areas
recently, since it’s proposed at 2005 [Sub05]. It’s
involving fuzzy, genetic algorithm, game, etc. The
stage we deal now is applying and proofing VCIRS
into real world applications.

During implementing such areas there’s some
problem in interpreting VCIRS into coding, from
[Sub05]. There’s an implicit matter and its
explanation to be conduct prominently. That’s why
it needs to revise some topics in VCIRS, even
though there are not changes in substance within.

In other hand, with regarding to making VCIRS
down to the earth there’s something about
processing between real world matter and VCIRS,
i.e., cases reconstructing from real world
tree/diagram of a domain. The first step to convey
the idea from VCIRS in any domain is to imitate the
tree diagram (i.e., thus it’s KB) into VCIRS KB.
Some problems come up from kind is it’s very

difficult to generate/reconstruct cases which are
built the tree diagram. It also has a relation with the
inference process, since a kind of tree/diagram
influent the mechanism during cases reconstructing.

2. Variable-Centered
System [Sub05]
VCIRS hybridizes techniques from Rule-based

Systems and Ripple Down Rules, as depicted at fig.

1. VCIRS has a structure to organize the rule base so

that easy knowledge building, powerful knowledge

inferencing, and evolutional improvement of the
system can be obtained at the same time.
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Figure 1. VCIRS architecture

A Variable-Centered Rule Structure is used to
represent knowledge base and supports the
Refinement Module to maintain an up-to-date
knowledge base. It also records cases and their
occurrence. The fundamental element of Variable-
Centered Rule Structure is a variable, posted by the
user. VCIRS maintain carefully the variable about
its values, structure and occurrence. A sequence of
variables constitutes a node, while a sequence of
nodes composes a rule. Thus, the Variable-Centered
Rule Structure contains a rule structure and a node
structure centered on variables.

The case presented by the user goes to working
memory during knowledge building, then save
permanently into Variable-Centered Rule Structure
while the system records the rule information and



calculates the occurrence of each case. Then, the
rule information recorded is used by Variable
Analysis to get the important degree. In other hand
the occurrence of each case is used by Value
Analysis to get the usage degree. The usage degree
will help the user to be a guideline during
knowledge building and inferencing for deciding
which variable she has to visit first. Along with the
important degree, the usage degree will support Rule
Generation for producing the new rule/node.

3. Revisions

For the clearance of the knowledge acquisition
(KA) process from the cases in the real world into
KB in VCIRS, we need to pond the way the user
choose the condition from the cases. It’s depicted at
fig. 2. Actually this mechanism is inspired by RDR,
only rather lifting cornerstone case (CC) [Comp93]
the rules in KB itself still elaborate here.

L]

e TS
Forvirivd it Basa
= L

B *

Tho cond&ong -n

B
N CARE whics e
Hmch Hrpa
ML sl ¥
Kntawiong Basa

Lioat of dllari s Lo il il b rec

Figure 2. List of difference

By using this list of difference (LD), it’s
convenience for the user during KA process. The
user only needs to choose the options easily and
rapidly, and more important is it presents the
clearance base on the perspective of user.

Further, it also needs to revise the options that
the user easily and rapidly chooses. In [Sub05]
during knowledge building algorithm, there’re only
3 options the wuser can be chosen. After
implementing through the research, according to
Variable-Centered Rule Structure within VCIRS and
cases presented in the real world, here the revisions
are:

0. The user simply accepts the existing rules, no
need to concern about the new cases presented. It
means it’s only the inferencing process.

1. The new rule being produced is come from the
negation of section A at LD.

2. The new rule being produced is come from
section B at LD.

3. The new rule being produced is the accumulation
from option 1 and option 2 above.

4. The new rule is being produced is come from the
new case presented without looking at LD. The
place of this rule is the same level with the old
case being checked. It means this new rule
becomes the youngest sister within the old rules
being checked or in other word this new rule will
has the same parent with the old rule. However,
just because its order is the latest one created,

then this new rule becomes the youngest children
from the parent of the old rules being checked.

5. The new rule being produced, all the things
come from the new case presented without
looking at LD, and the place of this kind is
directly under the imaginer root within VCIRS
KB. In other hand, thus the rule lays at the top
level of KB.

For convenience, in the following there’s
example to make the 5 options above clear.
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Figure 3. A new case being added

A new case being added into the KB in the
VCIRS Variable-Centered Rule Structure as
depicted at fig. 3.

Option 0 will be clear as depicted at fig. 4 in the
following. Why the initial number is 0 (zero), is just
because it’s emphasizing the fact that actually
there’s nothing change in VCIRS KB.
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Figure 4. Option 0

For the explanation of option 1, option 2, option
3, option 4 and option 5; it will be depicted at fig. 5-
fig. 9 below.
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Figure 6. Option 2
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E' 4. Case Reconstructing Perspectives
— In the real world, there’re many systems already
which drawn in a tree/diagram. The problem came
————.|0ld rules up, in the term of KA’s perspective, between the real
world’s tree/diagram and KB within VCIRS.
— For §xample, there’s a tree/diagram of animgl
il are mat.ter, ie., Zqokeeper rule base, as presented in
Tige [Win92] as depicted at fig. 10 below.
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Figure 7. Option 3

Figure 10. Zookeeper rule base

From fig. 10, when it transforms into VCIRS,
there’s no problem with the KA process as it easily
will be formed into VCIRS KB as depicted at fig. 11
in the following for instance. Of course the result
will be varied depends on the case presented and
confirmed by the user. Fig. 11 is only the example,
there’re many forms indeed can be produced.



Figure 11. Zookeeper rule base in VCIRS

After all, there’s no problem during KA for the
user, both in RBS [Baur90] and RDR [Kang95]. It
because there’re 2 parts apparently, i.e., clause and
conclusion, so that there’s no confuse to allocate
which one the case has to enter into. User easily
reconstruct the cases have to present from a rule
base into KB within VCIRS.

However, the very different circumstance comes
up when the tree/diagram has a form like fig. 12.
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Figure 12. The problem caused by a kind of tree

For a particular path, one by one the above can be
solved for cases reconstruction. However, first of all
it should be noted that for an existing node which
has children (i.e., more than 2 child nodes) it will
trait as a node being reconstructed with a clause as
the conditions state, added by a marked conclusion
that will be inherited to its children, as depicted at
fig. 13 in the following.
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Figure 13. Inheritance matter

The options for the cases obtained for cases
reconstructing are perform by picking each
conditions which has not a clause and a conclusion
part, and trait it as either clause or conclusion or
both. There’re so many alternatives can be presented
to be 6 options, as presented below:

1. All nodes trait as a clause, except the last one to

be a conclusion.
2. All nodes trait as a clause and also trying to get a
conclusion by conclusion generating.
3. All nodes trait as a conclusion and also trying to
get a clause by clause generating.
4. All nodes trait as a conclusion, except the first
one to be a clause.
A combination of existing nodes, whether it will
be trait as a clause or a conclusion. A marked
clause should be added for following new node.
6. All features in option 5 added by clause and
conclusion generation.

W

The explanation of each option will be described in
the following.

Option 1

The case will be obtained is only one node
containing with clauses (i.e., from all nodes, except
the last one, see fig. 12) and having a conclusion
(i.e., the last node at fig. 12). Either in the RBS KB
or VCIRS KB, it will create a flat structure. Here, it
can be seen the interesting perspective from the
system, whereas VCIRS KB doesn’t have any
advantages comparing with RBS KB, in the term of
KB structure, KB building and inferencing, even KB
refining as presented in [Sub05].

From the perspective of the user, this option is
the simplest one. User doesn’t need to generate
cases (i.e., whether manually or by helping the
system’s generating process). She, then, can simply
just pick up all the presented nodes in the existing
tree and enter it into KB of desired system. This
option is depicted at fig. 14.
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Figure 14. An example of option 1

Option 2

The case will be obtained is a node containing
with clauses (i.e., from all nodes, see fig. 12) and
trying to have a conclusion afterwards. The
conclusion generating is a hard part for user
perspective, since she forced to find another fact that
doesn’t exist in the existing tree. This finding
conclusion can be helped by the system (e.g.,
conclusion generating from existing KBs, internet),
even though it seems still count on the user itself by



either manual entering or final judging. Further,
either in the RBS KB or VCIRS KB, it will create a
flat structure.

As in the option 1, from the system perspective
the VCIRS KB doesn’t have any advantages
comparing with RBS KB, in the term of KB
structure, KB building and inferencing, also in KB
refining. This option is described at fig. 15.
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Figure 15. An example of option 2

Option 3

The case will be obtained is a node containing
with conclusions (i.e., from all nodes, see fig. 12)
and trying to have a clause, at least, beforehand. The
clause generating is also a hard part for user
perspective, since she forced to find another fact that
doesn’t exist in the existing tree. This finding clause
also can be helped by the system by involving the
user, just like option 2 does. Again, either in the

RBS KB or VCIRS KB, it will create a flat structure.

Similar to option 1, from the system perspective
the VCIRS KB doesn’t have any advantages of KB
structure, comparing with RBS KB about KB
building, inferencing and refining. Option 3 will be
depicted at fig. 16.
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Figure 16. An example of option 3

Option 4

The case will be obtained is only one node
containing with conclusions (i.e., from all nodes,
except the first one, see fig. 12) and having a clause
(i.e., the first node at fig. 12). Either in the RBS KB

or VCIRS KB, it will create a flat structure. Again, it
can be seen that from the system perspective there’s
not any advantages in VCIRS KB comparing with
RBS KB, in the term of KB structure, building,
inferencing and refining.

From the perspective of the user, this option is
also the simplest one. User doesn’t need to generate
cases. All she needs is simply just pick up all the
presented nodes in the existing tree and then proceed.
This option will be described at fig. 17.
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Figure 17. An example of option 4

Option §

This is the second most difficult to handle.
System needs to know when a node has to be either
a clause or a conclusion. It should be careful to
choose, because one picks an existing node as a
conclusion (i.e., it created a node in cases
reconstructing) then in the following path there will
be another new node will be created too.

There will be impact in the system perspective,
since VCIRS KB will get the advantage from it
through the values obtained (i.e., variable and value
analysis which are further influent KB structure,
building, inferencing and refining) [Sub05].

The more serious circumstance will be occurred
on the user perspective as consequence, if option 5
is chosen. It’s very difficult for user to choose which
one an existing node to be either a clause or a
conclusion. The greater node user picks the wider
coverage the KB will be, and vice versa. However, it
also means the limited conditions for each node (i.c.,
clauses) will be impliedly. In other hand, the fewer
clauses in a node make such node has more
possibility to fire/execute.

There’re 2 approaches for node separating to be
either clause or conclusion. The simplest one is
trying and error. The user can be trying to separate
such nodes manually, and then let see what’s happen.
There’s no rule about where’s the cut line has to be
laid. The complex one is trying each combination
possibilities. Of course by trying and error approach,
it will consume time before get the best result. So
that it rather to employ optimization method such
Genetic Algorithm (GA) to overcome such problem,
than manual method by user trying. However, in this



stage, some researches still in progress before
prominent result can be obtained.

Note that it should be added a marked clause if
in a path there’s a conclusion node being
reconstructed and then followed by the other clause
node being reconstructed as described at fig. 18.
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Figure 18. A marked clause for option 5

Option 6

Option 6 is the most difficult to cope. This
option is option 5, described earlier added by clause
and conclusion generation which are also used in
option 2 and 3. An example is depicted at fig. 19
below.

Tl Chause v lusdan
Pzt
s hadr o marimal
chawos
h’ Tlause A rmeclusdan
mamma.
Becomes =
chaw cud "o
urgisle

<has halr> 5 a dauss which ablaleed from olasse genaraticn
=mammal> is marked clause cbiained from <mammal> concuson. bul because s
alrantly eeial B0 1ana's no nesd [ make & copy of mammal again

Figure 19. An example of option 6

By understanding all the options above, it’s easier to
cope with any tree/diagram of a domain when it
needs to transform it into VCIRS KB.

5. Conclusion

After VCIRS deployed, there’re many things
have to concern. Here, in this paper the things
separate into 2 kinds. First is about the revisions
VCIRS has to make. It’s about creating the list of
difference (LD) for clearance in the KA process, and
the addition of options that the user can be chosen
easily and rapidly during KB building. Providing
LD for VCIRS will dramatically changes the
convenience during KB building and an addition of
options in KB building will make the structure of
VCIRS KB can be realized.

The second is about cases reconstructing
perspectives, i.e., from the system and from the user
perspective. The input is a tree/diagram of a domain,
the process is cases reconstructing and the result is a

KB (i.e., either in RBS KB or VCIRS KB point of
view). There’re 6 options, an opportunity a case can
be reconstructed, starting from the simplest one to
the complex one. The choosing of these options will
impact prominently both in the user and the system.
The user, then, has to be concern about the approach
she has to be chosen after all. By understanding this,
it will make easier the transformation from a
tree/diagram of domain into VCIRS KB.

6. References

[Baur90] Baur, G.R. and Pigford, D.V., Expert
Systems for Business: Concepts and
Applications, Boyd & Fraser Publishing
Company, Boston-USA, 1990.

[Comp93] Compton, P., Kang, B., Preston, P. and
Mulholland, M., “Knowledge acquisition
without analysis,” Proc. of FEuropean
Knowledge  Acquisition Workshop,
Springer Verlag, 1993.

[Kang95] Kang, B., P. Compton and P. Preston,
“Multiple classification ripple down rules:
evaluation and possibilities,” in Proc. of
the 9" AAAI-Sponsored Banff Knowledge
Acquisition for Knowledge-Based Systems
Workshop, Banff, Canada, University of
Calgary, 1995.

[SubO5] Irfan Subakti, “A variable-centered
intelligent rule system,” Proc. of the I”
Annual International Conference:
Information and Communication
Technology Seminar 2005 (ICTS2005),
Vol. 1, No. 1, August 2005, Institute
Technology of Sepuluh Nopember (ITS),
Surabaya, Indonesia, 2005, pp. 167-174.

[Win92] Winston, P.H., Artificial Intelligence,
Addison-Wesley, Third Edition, 1992.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


