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ABSTRACT

Knowledge has become an important resource for organization. The manufacturing industry is usually operated on
the basis of business processes, and most workers are familiar with their own processes. The process-based approach,
therefore, can provide an efficient way to capture and navigate knowledge. In this study, we focus on knowledge
which may be missed during knowledge transfer among workers. For this, we propose a method for analyzing
knowledge flow, which is passed among business processes. We propose a process-based knowledge management
framework for analyzing knowledge flow, which employs a two-phase analysis: process analysis and knowledge flow
analysis. A knowledge flow model, represented by Knowledge Flow Diagram, is proposed as a tool for representing
knowledge. We formulate several semantics for knowledge flow modeling. We build the three-level schema:
conceptual, logical, and physical in order to automate the knowledge model adaptive to knowledge management
systems. The proposed approach is verified and illustrated through a case study on the manufacturing process of A

Company.

Keywords: Processbased Approach, Knowledge Flow, Process Analysis, Knowledge Flow Modeling
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W 271wk class(knowledge, knowledge flow, process),
attribute(knowledge flow2] type), operation(knowledge
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category_type

1

category

access_statistics

* -access_level
1 -# of access
-# of download
1 1 +stat_access()
* 1 +stat_download()
-pre
process knowledge_flow knowledge version
;polst -type -ID -amending_date
+process_link() 1 1 [hame 1 *
. = -author
1 " -creat_date content
-summary
[ -keyword
evaluation 1 +recommend() 1 *
+avg_eval() 1
+stat_eval() *
A raw_material [ |rule_formalism
expert
P -type -name
-hame -location -statement
user_eval expert_eval -channel +download() Tcomposite()
-user_score -expert_score +channel_establish()
-# of eval -# of eval A
-user_comment
employee external_expert
-affiliation
<19 5> Z#2 tholoj1
= WA o]t}, Knowledge flow a2~ <=2} and maxOccurs(post-process) = “1”
3 BA, A o 7] PR RdE elseif(flow type = “divisible” or flow._type = “replicative")
, oA Z2A|2(preprocess)2F 2 3 2 A2 (post then maxOccurs(pre-process) = “1”
process) 2] BHAIAS (occurrence)= ©1E ol 245 and maxOccurs(postprocess) = “unbounded”

Ao}, o) thgat 2 A Z=(pseudo code) B else /* flow_type = ‘recursive” */
H= xdE & A then maxOccurs(pre-process) = “1”
and maxOccurs(post-process) = “1”
if(flow_type = “sequential”) and post-process.id = pre-process.id
then maxOccurs(pre-process) = “1”
and maxOccurs(post-process) = “1” Expert 222~ Ul 7733 95 HE7te] +
elseif(flow_type = “join”) 7H /\11'115}0‘% 7 “Ad A7 %K operation)S-
then maxOccurs(preprocess)= “unbounded” Q& S} Evaluation a2~ B7Fe] Ao w2}

AT A7 AR
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<X 2> KnowledgeFrame®l o3t XML

<KnowledgeFrame>
<Knowledge >KnowledgeDescription</Knowledge>
<Content><Problem>ProblemDescription</Problem>
<Solution>SolutionDescription</Solution>
</Content>
<KnowledgeFlow><Inflow>PreProcessName </Inflow>
<Qutflow>PostProcessName </Outflow>
</KnowledgeFlow>
<Expert><Expert1>ExpertChannel </Expert1>

<Expertn>ExpertChannel </Expertn>
</Expert>
<Evaluation><User>UserEvaluation</User>

<Expert>ExpertEvaluation</Expert>

</Evaluation>
<Access>AccessStatistics</Access>
<Version>Amendment </Version>
</KnowledgeFrame>

AR H7keF A7t Bk e = vk Access_
statistics SellE AFRAFES] A HARE d2]el]
sl A 7, AL A, U2 A9 59 &
A& 714 a1 ek mER RO 2 Version S|~ A4

o] W7 ol (history)= #eld 4= A gt

<3 1> KnowledgeFrame©l th3dl EBNF

2. =g] 27|v} . EBNF

=g] go = 4% BNF(EBNF)Z ol&38lo] o
olE] FZ= A3}l BNF %7198 Naur et al.
(1960)°] ALGOL 60 Z=212frd ¢lofo] RS 7|3}
7] $18l e k49l %
& {steto] AAAR1 A
BNF 327]"Hel it Qo] 2 714 1 9
3k Aot} [SO 14977 ¥ dE o= ARgst = gl
+ EBNF < A9Jstar ATHISO/IEC, 1996).

<3 1> EBNFZ ¥3% =2] ~7vE HolFal
At el 71%E o] g3te] HANGTE 7|=seltt
(Eddy, 1998).
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3. =8 27]vk XML

ko g Ee] 4 oA XML AKX E 2

KnowledgeFrame ::= Knowledge, Content, KnowledgeFlow, expert#,

Evaluation, AccessStatistics, Version

Knowledge ::= <ID>, Name, Author, CreatingDate, BriefDescription, keyword#

Content ::= RawMaterial, RuleFormalism

RawMaterial ::=(document | image | video | audio | url), Location
RuleFormalism ::= RuleName,(if | case | for | while | do |--+)*

KnowledgeFlow ::=(sequential | join | split | recursive | broadcast),

PreProcess*, PostProcess*

Expert ::= Name,(tel, fax?, email, postal_mail?, msg?), Affiliation?

Evaluation ::= ExpertEvaluation, UserEvaluation

UserEvaluation ::= UserScore, NoOfUserEvaluation, UserComment:

ExpertEvaluation ::= ExpertScore, NoOfExpertEvaluation

AccessStatistics ::=(public | all | departmental | team | user_defined), AccessLevel, NoOfAccess, NoOfDownload

Version ::= AmendingDate*
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Sk XML §1 2ol {415 oA el 219014 &
Hsh= Alo] 5 Fo7] flsted, Bgk F714]1 %
2 & flste] FxslE ARE wdsl] 9% i s
7|%=3b7] skl AAESITE XML ©]-8-5ko] EBNF
oF FARSE WAl o2 %= DTD(document type
definition) & 2l& 4 AtH(Kilpelainen & Wood,
2001). <3F 2>+= XMLZ: o]-8slo] #]2)e] 4431 =

23+ (KnowledgeFrame)<S ¥&3gk Zo|t}

)

3.1 XML DTD(document type definition)

KnowledgeFrame2] 4] 24 (root element)<}
A A M) 2 2R 22 (child element) 55 ¥ 33}
7] 9l&te] 22 M (element declaration)S A1
T <3 3>cllA vERd uie} o] 39 0 84
= AeJ3taL XML DTIDE ©l-83le] 824:0] WS 7]

<3 3> KnowledgeFrame®] 3t XML DTD

<3 4> Knowledge©l ™3+ XML XSD(knowledge.xsd)

<?xml version="1.0" encoding="euckr"?>
<xsd:schema xminsxsd="http;/swww.w3.0rg/2001/XMLSchema”>
<xsd:element name="knowledge >
<xsd:complexType>

<xsd:sequence>
<xsd:element name="1d" type="xsd:positivelnteger’/>
<xsd:element name="name” type="xsd:string”/>
<xsd:element name="creating date” type="xsd:dateTime"/>
<xsd:element name="brief desc” type="xsd:string”/>
<xsd:element name="keyword” type="xsd:string’/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

<?xml version="1.0" encoding="euckr’?>
<!DOCTYPE knowledge_frame [

<!ELEMENT knowledge_frame(knowledge, content, knowledge_
flow, expert*, evaluation, access_stat, version*)>

1>

<!- knowledge.dtd —>

<!DOCTYPE knowledge [

<!ELEMENT knowledge(id, name, author, creating date,
brief_desc, keyword#)>

<!ELEMENT id ID #REQUIRED>

<!ELEMENT name(#PCDATA)>

<IELEMENT author(#PCDATA)>

<IELEMENT creating date(#PCDATA)>

<!ELEMENT brief_desc(#PCDATA)>

a9ir.

3.2 XSD(XML schema definition)

XSD <lo}& o] 85} XML wAel tigh 2 2 o
olE] 35 ofgh}. XML 227]wh= W3C(world wide
web consortium) TFefell whE 84 &4, dlolH
A= o3t} = XSD= Hloly 3 7=l gk
W3C 17 A eJeHWSC, 2001). 2% 249t &
e = o 23 e 7Y At 7FsE com—
plextType2 AFE3ITE <3 4>+ Knowledge E82~
£ 42 5o XSD i3S HolFa ok

<IELEMENT keyword(#PCDATA)> V. AH A

1>

<!- content.dtd —> o on o
<I!DOCTYPE content [ E‘ oﬂ?")ﬂ}q Xﬂ?l'lﬂ X]};]l SF jvg /‘]'_‘Eﬂ (?_:ILE
<!ELEMENT content(raw_material, rule_formalism?)> &l AAE AAR= A9 olg 30 o] U= 7|7 =t
<!ELEMENT raw_material (material_type, location)> 20]90lo] FrolA 7] A o2 AL .
<IELEMENT material_type(#PCDATA)> geielel gl Vles o gAHS Al %
<!ELEMENT location(#PCDATA)> i, T8, Aol F4le 87 54 A 7 ok
<!ELEMENT rule_formalism(rule_name, statement)> 7} wo| 2% Fo|t}. o7 = AALY] B4 B
<! ELEMENT rule_name(#PCDATA)> el I
<! ELEMENT statement (#PCDATA)> d DATEE T B AFlA AREE el
1> oJato] XS FEeo] A4 SES BAek T8
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a9 69 ZRARE 7R

3
PR TEASE BN RS thoE
TRAEES AN TEAslEEE T

Ao AFS] gl wek AFHAZE B Pgo 1}

EfUA]EE o]5 ZR A0 ARREE XAl o] 7]
B2 ST, LA B )30 2
21¢] 355 Fdehd <17l 7>JJr 7o ]/\1 FELEE

ok A ZRA ﬁ/‘
ol

HEA}(carrier) & ‘/}E}‘%D}

<T1§l 7>olM 7R ZEA oA 294, AV
A, thEd o] A 7le] ZRAAE HAlEo] A
(broadcast)¥]+= ‘Sounding Trouble Shooting’ #| 2]}
3k XML DTD ®&82 <3 5>0] Yeht gl
Fefoll ] HE FAE VER s 1
A9 (rule formalism)= <18 8>ollA JA|EF A} 7+
S uproz F3E 4= 9o, ‘Sounding Trouble
Shooting’®ll #et BE #22 MSword 31 FEH|=
A3 = o] l"iﬂrﬁf’— AT

A2 Bl G AmTtet HE ARl <
B7H = Uk % %7}9} AREAL e ol o
FHARF o 7 Q7] vl 7 Hdel o3k 7t
AE w2 ek 740] o7k itk A A 2
gllol] x|2]o] FEEH AFFe ivke 15 AE
I 2] Aol LAk 7\] = #37}6‘}3’— AREAE
Q8 A Al A g w) A2 ke
T Stk A2 A H /‘]%XFa—t Apalo] gt A

Content

<3 5> ‘Sounding Trouble Shooting’®] thal XML DTD

<?xml version="1.0" encoding="euckr’?>
<KnowledgeFrame ID="1350">
<Knowledge>
<Name>Sounding trouble shooting</Name>
<Author>H. S. Yoon</Author>
<CreatingDate>May 30 2005</CreatingData>
<BriefDescription>The equipment measures level:--
</BriefDescription>
<Keyword>
<Keywordl>Sounding level</Keywordl>
<Keyworkd2>Sounding time chart</Keyword2>
<Keyword3>Brake lining</Keyword3>
</Keyword>
</Knowledge>
<Content>
<Type>Document</Type>
<Location>\production\manufacturing\processing
technology </Location>
<Rule>included in the attached document</Rule>
</Content>
<KnowledgeFlow>
<FlowType>Broadcast </FlowType>
<Inflow>Furnace </Inflow>
<Qutflow>
<Outflow1>Roughing Mill</Outflow1>
<Qutflow2>Finishing Mill</Outflow2>
<Outflow3>Down-coiler</Outflow3>
</Outflow>
</KnowledgeFlow>
<Expert>
<Name>S. L. Yeon</Name>
<Affiliation>Facility control team</Affiliation>
</Expert>
<Evaluation>
<UserScore>4.8(58 evaluations)</UserScore>
<ExpertScore>3.6(5 evaluations) </ExpertScore>
</Evaluation>
<Access>
<AccessLevel>B Level</AccessLevel>
<NoOfAccess>49</NoOfAccess>
<NoOfDownload>30</NoOfDownload>
</Access>
<AmendingDate>October 5 2005</AmendingDate>
</KnowledgeFrame>
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