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EAKACHAI SAE-TANG : DESIGN OF REQUIREMENT PATTERN STRUCTURE FOR

SAFETY-CRITICAL SYSTEMS. THESIS ADVISOR: NAKORNTHIF PROMPON, 217 pp.

Software Requirements Engineering is one of the important in software development, An incomplete
software requirement specification can cause a large damage in software development, especially in

developing a safety-critical system concern with the carrectness of system functional.

Pattern is a kind of reuse, which.is popular in software development. The researcher sees the benefit of
pattern created from expert experiences for knowledge transfer, and fines it is suitable to be used in
software requirements engineering, especially for safety-critical systems. It would make the
requirements gathered more accurate and complete, and reduce the amount of cost and time for

software requirements engineering.

In this thesis, the characteristics of software requirements especially the safety-related requirements are
analyzed to design the structure and element of pattem for requirements engineering. The pattern is
called "Requirement Pattern” and is separated in 3 types, which are Requirement Domain Pattern,
Requirement Process Pattern and Safery-Related Requirement Pattern. This thesis also presents the
meaning and format of elements in requirement pattern, provides method to apply it to software
development process, develops a supporting tool and performs the experiment to evaluate the pattern

structure,

Results from an experiment using 18 sample units show that use of requircments pattern significantly
help in the software requirements engineering with 95 percent of confidence level and 9 evaluator agree

that structure, usability and satisfaction of propose pattern is in good level, which average score is 3.95

out of 5,
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Abstract

Pattern is one form of software rewse which
significantly beneficial to developer develops quality
software. It is always wsed in gstem design and
implement phase. If pattern is used in the early phase
such as reguirement engineering, it will effectively
improve the guality of software development. This
research presenis two fypes of pairerns used for
requirements engingering: requirements - domain
patterns and requiremenis process patterns. These
paiterns a proposed based on the problem domain and
software requirements engineering process.
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1.1 mnm1mﬂmmuuaaarm1=umlmaﬂ:r111mu.uuuuu;ﬂmmnﬁqm:

<?xmi versien="1.0" encodins="UTF-8"2>
<xs:schema xmlns="http://fse.cp.eng.chula.aeith/repattern”
targectNamespace="htEp://fse.cp.eng.chudavac.ch/repattern”
xmlns:xs="http: /Mwww.w3,.org/2001 /XMLSchema"
elementFormDe fault="gualified"
attributeFormDefaults™ungqualified"
version="2.0">
<xg:annotation>
<xs:documentatiogn>
<! [CORTAT

This EML Schema used for "Requirements Pattern” darta

in my thesis - Pesign of Requirement Pattern Structure
for

Safety-Critical SystEams.

Name: Reg@lrementss Petrern/sSchema
version: 2.0

Create Date! 2ViMareh 2007

11>
</usidocumentation>
</xs:annotation>
<xs:complexType name="tCategory" >
TH5: saquence:!-
<xs:element name="cat" type="xs:string" minUccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="tKeywoEds">
<xs:sequence>
<xs:element) name="key" type="xsistring" (minQccurs="0"
maxCccurs="unbounded" />
<fx5:seguence>
</xsicomplexType>
<xs:complexType) name="thAgteaments">
<xst sequence)
<xs:element name="agree" type="xs:integer"/>
<xs:element name="disagree" type="xs:integer"/>
</xs:sequence>
<fxs:complexType>
<xs:simpleType name="tPatternState">
<xg:restriction base="xs:NCHame">
<xs:enumeration wvalue="pattern™/>
<xs:enumeration value="protopattern™/>
</xs:restriction>
</as:simpleType>
<xs:complexType name="tForce">
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<x3!sequence>
<xs:element name="F" minidcour2="0" nmaxOuecurz="unbounded">
<xs:complexType>
<us:simpleContent>
<xs:extension Lase="sws:string”>
<xs:attribute name="seq" Iype="xs:iinteger” use="reguired"/>
<fAsi;extension>
<fxs:simpleContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="tRelatedPacterns™ >
<KSiseguence>
<xs:element name="problem" minOcours="0" maxOccurs="unbounded">
<xs:complexType>
<X5:3equence>
<xs:element pame="pattern” type="xs:IDREE"/>
<xs5:element name="detail" type="xs:istring"/>
</x5:sequence>
<xs:attribute names"seq" type="xs:integer" use="required"/>
</xs:complexTypes> -
</Xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="tGoal">
<X5:Sequence>
<xs:element name="G" minOccurs="1" maxOccurs="unbounded">
<xs:complexType> — —
<XS:segquence> !
<xs:element name="detail™ Eype="xs:string"/>
<xs:element name="eval" type="xs:string"/>
</xs:sequence>
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
</xs:element®>
</xs:sequence>
</xs:complexType>
<xs:complexType name="tDomainProblem">
<x5isequence>
<xs:element name="DME" minCccurs="l" maxOccurs="unbounded">
<xsicomplexType>
<Hgrsequenca>
<xs:element name="problem" type="xs:string"/>
<is:element name="type">
<xs:simpleTyper
<xg:restriction base="xs:NCName">
<xs:enumeration value="solve"/>
<xs:enumeration value="improve"/>
<xs:enumeration value="change"/>
<xs:enumeration value="initiate"/>
<xs:enumeration value="define"/>
</xs:restriction>
</xs:s5impleType>
</®s:ielement>
<xs:element name="detail" type="xs:atring"/>
<xg:element names"from" minCccurs="1" maxOccursz="unbounded">
<xsicomplexType>
<8 sequence>
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<xs:element namoe="who" ypoe="xsistring"” mindccooras"p"
maxtccurs="unbounded® />

<xs:element oame "when" ypo="xsistring" minOccirs="g"
maxOcour s="unbounded” />
<xs:element tame="whore" |ype="xs:isteing” mimtvconraatge

maxceurz="unbounded" />
<xs:element name="event" Lype="xg:string" minCocours="0"
maxdcours="unbounded™ f >
</xs:sequence>
</xsicomplexTypes
</xs:element>
<xs:element name="rootcause! LWoc="xs:string"/>
</#As:seguence> :
<xs:attribute Name="Seq" type='xstinteger" use="reguired"/>
</x5:complexType> ’ '
</rs:element>
</xs:3eguence>
</#s:complexType>
<xs:complexType namgv*tgevelapmeﬂypxcblem“b
<xS5:sequence>
<xs:element name-’DEﬂP' minDcLuzsﬂ“O" maxCccurs="unbounded">
<xs:complexT
<xs: aequaﬁce?
<xs:element nama-“ﬁrahley"‘t;pe#“xs*at:ing“f:
<xs:element name=“tgpe">
<x5: simpléType> -
<xs:restriction baseubﬁsﬁhCHamﬂ“>
<xstenumeration value="technology"/>
<xs:enumeration vaiug—”performance“f:
<xs:enumeratiocn ualuta‘@&pacity“f>
<xs:enumeration value="cost"/>
<fx5.rest;icti¢n> falals
</xs;simpleType> ol
</xs: alament)
<xs:element name="detail” type="xsistring"/>
</xs:sequence>
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexIype>
<xs:complexType name="tBusinessModel">
<xs:choice minQccu:s="0" makOccurs="unbounded®>
<xs:element name="reference">
<xsscomplexType>
<X5: segquence>
<xs:element name="ref" (Cype="xs:stfing"/=
<us:element name="relate" type="xs:string"/>
<xs:element name="detail" type="xs:stcing"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="word meaning">
<xs:complexType>
<x38:sequence>
<xs:element name="word" type="xs:string"/>
<xs:element name="meaning" type="xs:string"/>
</xs:sequence>
<fxs:complexType>



</xs:element>
<xs:element name="diagram">
<xsicomplexType>
<HS: SE‘qLI.E:I'ICE}
<zsielement name="npame" "ype="asisteing” />
<nsielement name="description" Lype=Yxs:string"/>
<xs:element name="source" typo="xs:string"/>
</¥s:sequence>
<xs:attribute name="seg" type="xAs:integer"” use="regquired"/>
</rs:complexType>
</xs:element>
<xsi;element name="listDetail">
<xs:complexType>
<KS: sequence>
<xs:element name="topic" type="xs:string"/>
<xs:element pame="description" type="xs:string"/>
<xs:element game="List">
<xs‘cﬂmplﬂxTyp£>
cxs.a&quﬁnce mindaeurs="1" maxbccurs="unbounded">
€xs:element names"lst">
<xs:complexType>
<xsisimpleContent>
<ksiextension base="xs:istring">
£x5: attriﬁute name="seg"” type="us:integer"
use="required"/>
</xg:ettension>
</%s:simpleContent>
ffx&.cnmplexTypeﬁs
</x51elements
</xs:sequence>
</xs:complexType>
</xs:element>
</xs5:sequence>
<xs:abbtribute name="segt Lypesxsointeger” use="required”/>
</xs:complexType>
</#s:elements
<x3:element name="topicDetail">
<xs:complexXType>
<¥S:sequence>
<xs:ielement name="teopic" type="&8:string"/>
<ig:@lemart adme=rdescripticn"”| €¥pes"x8ysEring" />
</%8isequence>
<xsiattribute name=" 5eq type="xs:integer"” use="required"/>
</as:complexType>
ofdsrelement>
</xs:choice>
</xsicomplexType>
<xs:complexType name="tEnvironments">
<XS:sequence>
cus:element name="ent" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<XS:sSequence>
<xs:element name="type">
<xs:5impleType>
<xs:restriction base="xs:NCName">
<xs:enumeration value="system"/>
<xg;enumeration value="organize"/>
<xs:enumeration value="peple"/>
</dsirestriction>



</xs:simpleType>
<fusielement>
<usielement name="detail" typo="x8:string"/>
</xs:3equence>
<xs:atrtribute name="seg" rypr "xs:integer" use="required"/>
</xs:complexType>
<fus:element>
</xs:seguence>
<fxs:complexType>
<xg:complexType name="tSystemConstcain™>
<X5:5equences> y 7
<xs:element name="const” mindcsus ="0" moxJdccurs="unbounded">
<xs:complexType>
<xs:simpleContent>
<x5:extension base="xs:string">
<xs:attfibute ndme~"seq" type="xStinteger" use="required"/>
</xs:extensions
</xs:simpleContent>
</xs:complexType>
</xs:element>
<fx5:5eguence>
<fxs:complexType>
<xg:complexType namei“tﬁequzrements 2
<xs:choice minCccprs="1" maxﬂ;cqxs "unbounded" >
<xs:element name—'functhnﬂeq"a
<xs:complexType> Fha 4
<X5:sequence> 7
<xs:elemeént pame="from" tyﬁg="xs.str1ng"f}
<xs:element name="detail™ type*"x; string"/>
</%5:sequence>
<xsiattribute name*“ﬂeq 1B type "xz:ID" use=""reguired"/>
</xs:complexType> N
<fus:element>
<usielement nama- non- functionReg">
<Xs: camplé}Tpr?
<®5:seqience>
<xs:element name="from" type="xs:string"/>
<xs:element name="detall" type="xs:string"/>
<xs:element name="type">
<x5:simpl@Type>
sxusyrestriction, bases'xs:string®>
€xsienumeration value="product req"/>
<xs:enumeration value="process req"/>
<xs:enumeration-value="performance req"/x
<xs:enumeration value="interface, req"/>
€¥xs:restriction>
</xs:simplaTyped>
</xs:element>
</xs:sequence>
<xs:attribute name="Req_ ID" type="xs3:ID" use="required"/>
<frs:complexType>
<fxs:element:
</xs:choice>
</xs:complexType>
<xs:complexType name="tDomainSoclution">
<HE: SEqUEI‘ICE}
<xs:element name="30l" minOccurs="0" maxOcours="unbounded">
<xs:complexType>
<xSisequence>
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<xsielement same="tople" Ly|w= xa string"/>
<xs:element name="detail™ !ype-"xs:string"/>
<xs:element name="deal" type-"zs:string"/>
<xs:element name="conclude" tvpe="xs:string"/>
<xg:element name="reqs" rypca"xs: IDREFS" />
</xns:sequence>
<xs:attribute name="seq" type="xs:integer"” use="required"/>
</xs:complexType>
</xs:element>
</x3:seguence>
</xs:complexType>
<xs:complexType name-"tReqRelat1unshipCcnstra1n”>
<u5:sequence’ )
<xs:element name="relationship" minl@S0r=="0" maxOccurs="unbounded">
<xs:complexType>
<X5:Seguence>
<us:element qgme¢'topla“ type="xs:string"/>
<xs:elementfname="req" >\
ﬁxs*cq;plex?ype? :
<KS: segﬂenpe? : &
¥ element'namEu"teq rel"™ maxbccurs="unbounded">
<xsicomp bex‘l‘ypew‘“
¢ks,sqquence>
<xsielement ﬁﬂme='re ref" type="xs:IDREF"/>
=xg:ielement namem plorxty* type="xs:integer"/>
é?xaasequence> e
<xs:attribute nége=“seq" type="xs:integer"/>
</fxs complexType>‘ -
</xs:elemant> 7
</xs:sagquence>
</xs:complexTypes> ] 3
</xs:element> >
<xs:element name="detail" typa- HS: shxkng />
</xs:seglience>
<xs:attribute name="seq" type="xs:integer" use="required"/>
</#s:compleXType>
</xs:element>
</xs:sequence>
<fus:complexType>
<xs:complexType name="tStakeholderViewpoint">
<Y5:segquencer
<xs:element name="stakeholder"” minOgcurs="0" maxOgcurs="unbounded">
<ns:complexTypes>
xS SEQHEHGE}
<#s:element name="role" type=s"xs:string"/>
<xs:element name="views"z
<xs:complexType>
<¥s:sequence>
<xs:element name="req" minOccurs="1"
maxOccurs="unbounded”>
<ugicomplexTypes
<HE: sequence>
<xs:element name="re_ref" type="as:IDREF"/>
<xg:element name="view" type="xs:string"/>
</¥s5:sequence>
<x§:attribute name="seq" type="xs:integer"/>
</xs:complexType>
<fxs:element>
<f¥s:sequence>
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</xs:complexType>
</xs:element>
</®s:sequence>
<xs:attribute name
</xstcomplexType>
</xs:element>
</xs1s5equence>
<fxs:complexType>
<xs:complexType name="tDomainExample">
<xs:choice>
<xs:element name="diagram® m!=duf=="0" masOcocurs="unbounded®s
<xs:complexType>
<X5:sequences
<xs:element aame="nama® types="ksistring"/>
<xs:element pame="description®.type="xs:string"/>
<xs:element pame="source" Eype="xs:string"/>
</xs:sequence>
<xs:attribute mame="seq" typa-“xs'integer use="reguired" />
</xs:complexType>
</xs:elements
<xs:element namgb"dgsﬁriptlonl minocquS-"D“ maxQccurs="unbounded">
<xs:complexType> v
<xs:sequences
<xs:element name-“topjc“*type- X8:string" />
<xs:element naiﬁ=“descrlpt1an type="xs:string" />
</#sisequence> 2A8 4
<xs:attribute name="seg" t!P?“"Xs integer"” use="required"/>
</xs: :omplexTypE¥ -
</xs:element>
<xs:element name="reference” minﬁ:curs*“ﬂ" maxOccurs="unbounded”>
<xs:complexType>
TKS: EE[{UEHCE?
<xs:element name="ref" type-“xs string”/>
<xs: element nameEtrelater type="Xsrstndng™ />
<xs:element name="detail" type="xsistring"/>
</%s:sequence>
</xs:complexType:>
</xs:element>
<xs:element name="document" minOccurs="0" maxOccurs="unbounded"™>
<xs:complexType>
<xsfSeqiiantes
<xS:element name="doc" type="xs:string"/>
<xs:element name="source" type="xs:string"/>
</xs:sequence>
<¢xs:complexType™
<{xs:element>
</xs:choice>
</us:complexType>
<xs:complexType name="tSafetyAcceptance”>
<KS: SEqUEI‘ICE>
<xs:element name="acceptance” minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<®s:Ssequence?
<xs:element name="detail" type="xs:string"/>
<xs:element name="cataloglevel®>
<xs5:simpleType>
<xg:irestriction base="xs:NCName">
<xs:enumeration value="Low"/>
<x3:enumeration value="Medium"/>

L)

seq" rypo-"xs:integer” nsc="required"/>»
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<xs:enumeration vdaluv="Hight"/>
<xgsienumeration valuos"Serious™/ >
</fHs:restriction>
</xs:simpleType>
</xs:element>
<xsielement name="operdtelevel" type="xXs:string"/>
</xs:sequence>
<xs:attribute name="seqg" type="xs:integer" use="required"/>
<fxs:complexType>
</xsielement>
</fxs:sequence>
</xs:complexType> :
<xs:complexType name="tSafetyRequiremencs™>
<xX5:s5€equencer
<xs:element name="sre" minOceurs="1" maxOccurs="unbounded">
<xs5:complexType>
<xS:isequence
<xs:element mame="type>
<xs:simpleTypes
<xssrestriction base="xs:NCHame">
<xs:énumecation valUe="protect"/>
<xStenumeration value="detect"/>
<¥s:enumeration value="react"/>
</xs:pestrigtion> Ve
</xs:simpleType>
</xs:element> 5
<xs:element name="detail" type="nzs:string"/>
</%5:s5equence>
<¥s:attribute Rame="SR ID" type="xs:iID" use="required"/>
</xs:complexType> £
<fxs:element>
</xs:sequence’
</xs:complexTypas
<xs:complexType name="tSafetySignificant™>
<KS:sSeguence>
<xs:element hame="ssig" minOccurs="0" maxOceurs="unbounded">
<xs:icomplexType>
<xS:sequence>
<xs:element name="sreq" type="xs:string"/>
<xs:element (name="probability">
“®s:5impleType>
<xs:restriction base="xs5:NCHName">
<xs:enumeration value="frequent™/>
<xs:enumeration wvalue="probable"/>
<x5:epumecation value="occasional"/>
<xs:enumeration value="remote"/>
<x3:enumeration - value="improbable" f>
</x3:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="severity">
<xs:simpleType>
<ys:restriction base="xs:HCName">
<xs:enumeration value="catastrophic"/>
<xs:enumeration value="critical"/>
<xs:enumeration value="marginal"/>
<xs:enumeration value="negligible"/>
</xs:restriction>
</us:simpleType>



<fxs:element>
</xs:sequence>
<is:attribute vame-"geq" typr-"xs:integer" usc="required"/>
</xs:complexType>
</rz:element>
</%s:sequence>
</sns:complexType>
<xg:complexType name="tAccidentIncident">
<xs5:sequence>
<xs:2lement name="ac" minQesars="0" noxOccurs="unbounded">
<xs:complexType>
<XS5:seguence>
<xks:element name="type">
<xs5:simpleTypes J
<us:restrickion baze="xs: NCHame">
<¥sYenumeration values"hardware"/>»
<xs:efumeration value="software"/>
<xs5:enpumeration walue="human"/>
</xsirestrigtion> |
<Hx5;aimpleType> .
</xs:element> ]
<xs5: Elemﬂnt hame-"detall" type="xs:string"/>
</xs:seglience>
<xs:attribufe pame="seq" &ype "xs:iinteger" use="required"/>
</xs:complexType> /
</xs:element> s &
</xs5:sequence> -
c!xs complexType>

{xs.s&quence} 2
<xs:element name="rh" minOccu= q’ﬁ" maxOccurs="unbounded">
<ks:complexType>. qﬂ*;~~
<x5:sequence>
<xsielement name="detail" type* xsestring" />
<xs:element name="effect® type="xs:string"/>
</xs:sequence>
<xs:attribute name="seq" type="xXs:integer" use="required"/>
</xs:complexTyper
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:compleXType name="tSafetyRelatedExample’>
<xs:choice minbDccurs="{"“maxOcc: rs="unbounded" >
<xs:element name="diagram"z
<xsicomplexType
SEs:sequence’
<xs:element name="name” ‘type="xs:S5tring"/>
<xs:element name="description” type="®s:string"/>
<xs:element name="source" type="xs:string"/>
<fxs:sequence>
<is:attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="description">
<xs:complexType>
<XAS:sequence>
<xs:element name="topic" type="xs:string"/>
<xs:element name="description" type="xs:string"/>
</xs:sequence>
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<xs:attribute name="seq" typue="xs:integer” usc-"reguired"/>
</rs:complexType>
</xsielement>
<xs:element name="reference">
<xs:complexType>
<X5:sequence>
<xs:element name="ref" (ype-"xsistring™/>
<xs:element name="relate" Lype="xs:string"/>
<xsielement name="detail! typc="xs:string"/>
/x5 sequence>
</rxs:complexType>
</xs:element>
<xs:element name="document">
<xs:complexType>
<X5:sequence>
<xs:element name="doc" | type="xs:string"/>
<xs:element ﬁame=“50ur¢e" type="xs:string™/>
</xs:sequences
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
<xs:complexType Wame="tObjective">
<X5:sequence> )
<xs:element name="©bj" min@ccurs="1" maxOcecurs="unbounded">
<xs:complexType> )
<xks:simpleContenkt>
<xs:extension base="xs: st:Aqg >
<xs:attribite name-"seq"™ ty ="%Xs:integer" use="required"/>»
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs5:sequence’
</us:complexType>
<xs:complexType name="tProcessProblem">
<x5:sequence>
<xs:element name="PCP" minOccurs="1" maxOccurs="unbounded">
<xs:complexType>
<KS:5 equ ence>
<xs: element, name="problem!, type="xsistoing'/>
<ts5:element name="detail" type="xs:string"/>
<xsielement mame="rootcause" type="xs:istring"/>
</xs:sequence>
<israttribute name="seq" type="xstinteger" ;use="required"/>
</us:complexType>
</xs:element>
< /x5 sequences
</ns:complexType>
<xs:complexType name="tSituation">
<XS5:seguence>
<xs5:element name="sit" minQccurs="1" maxOcours="unbounded">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>



</xXs:element>
</nsisequence>
</Hs:icomplexTynes
<xs:complexType name="tMethod">
<X5:s5eguence>
<xsielement name="process" mindocursa="1" mazdecurs="unbounded®>
<xs:complexType>
<xs:simpleContent>
<xsiextension bases"xsistring">
<xs:attribute aamestseq® Fype"ss:integer” use="required"/>
</Hs:extension>
</xs:simpleContent>
</xs:complexTypes
</xs:element>
<fx5:sequence>
</xus:complexType>
<xs:complexType name® tTools“>
“HSI5e quence >
<xs:element namﬂt tool™ m1nﬂﬂtulﬂ'"ﬂ“ maxdcours="unbounded®>
<xS5: compleﬁ?yp&? :
<%5:sequence>
<xs:element nane*"name“vtype="xs:string'f>
<xs:element name="detail" type="xs:string"/>
<xs:element name="tool réf“ type="xs:string" />
</xs:sequence>
<xs:attribute name="seq" tg@n-"xa.lnteger use="required" />
<fx5.comp1ex1ybe} )
</xs:element> 44
</us:sequence>
</xs:complexType> -
<xs:complexType name="tCost">
<xs:sequence minOccurs="1"> )
<xs:element name="money" type="xs: stxing migOccurs="0"/>
<#s:element name="peple" type="xs:string” maﬁﬁczurs-“ﬂ"f>
<xs:element name="skill" type= us‘string minGccurs="0"/>
<xs:element name="time" type="xs:string" minCccurs="0"/>
</xs:sequence’
</as:complexType>
<xs:complexType name="tProcessExample">
<x3:choice>
<xs:element name<"diagram™ minOccurs="0" mzxdceurs="unbounded">
<xs:complexType>
<¥S§:sequence?
<xs:element name="name" type="xs:iString"/>
<%5: &£leméntl Name=degc Ciptdon™ Wy re="xg : 8cring”/>
<x#s:element nameg="source" type="xs:string"/>
</xs:sequence>
<¥s:attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
</xs:element>
<xs5:element name="description" minOccurs="0" maxOccurs="unbounded">
<usi;complexType>
<iS5:sequence>
<xs:element name="topic" type="us:string"/>
<xs:element name="description" type="xs:string"/>
</xs8:s5equences
<xs:attribute name="seq" type="xs:integer" use="reguired"/>
</xs:icomplexType>
<f/xs:element>




<#s:element name="reference” mimknur="0" maxdoours="unbounded®™
<ug;complexType>
<Xs:sequence>
<xs:element namo="ref" lype="xs:string™/>
<xsielement namv+"relate” ypw-"xsistring"/>
<xs:element name="detail”™ ype="xs:string"/>
<fxs:sequence>
</xs:complexType>
</xs5:element>
<xg:element name~"document® mindighit=="0" maxCcours="unbounded®-
<xs:complexType>
<x3:sequence:r
<xs:element pame="doc" type='ssistring”/>
<xs:element name="sourck” types‘xs:istring®/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
<xs:complexType name="£BasicPt">
<x5:sequence> .
<xs:element name="CreateDate” type="xs:idate"/>
<xs:element name="MaodifyDate" type="xs:date"/>
<xs:element nama="Author™ Lype='xs:string"/>
<xs:element name="Category” type="tCategory"/>
<xs:element name=fKeywords” type="tKeywords"/>
<#s:element name="Comment” type="xs:string"/>
<xsielement name="Agreements" Etypes="tAgreements"/>
<xs:element name="PatternState" types"tPatternState"/>
<xs:element name="PattérnName" typ;?ﬁxszstring" nillable="false"/>
<xs:element name="Patternintroduction” type="xs:string”
nillable="falge"/> ‘
<xs:element name="Force" type="tForce"/>
<xs:element name="ResultContext™ type="x=s:=teing"/>
<xs:element name="KnownUse" type="xs:anyType"/>
<xs:element name="RelatedPatterns" type="tRelatedPatterns"/>
</xs5:sequences
<xs:attribute npame="Pattern ID" type="xs:ID" USe="reguired"/>
</xs:complexType>
<xs:complexType name="tDomaipPL">
<xs:complexContent:
<xs:extension base="tBasicPt">
<XS:seguence>
<xs:element name="Goal"gtype="tGoal"/>
<x¥srelementiname="DomainProblem” stypes"tDoma inProblem” />
<xs:element name="DevelopmentProblem”
cype="tDevelopmentProblem"/>
<xs:element name="BusinessModel" type="tBusinessModel"/>
<xs:element name="Environments" type="tEnvironments"/>
€xs:element name="SystemConstrain" type="tSystemConstrain™/>
<xs:element name="Reguirements" type="tRegquirements"/>
<xs:element name="DomainSolution”™ type="tDomainSclution"/>
<xs:element name="RegRelaticonshipConstrain”
type="tReqRelationshipConstrain" />
<xg:element name="StakeholderViewpoint"
type="tStakeholderViewpoint"/>
<xs:element name="ProcessPatterns” type="tRelatedPatterns"/>
<xs:element name="DomainExample" type="tDomainExample"/>
</x8:seguence>
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<fxs:extension>
</xs:complexContent>
<fxs:complexType>
<xs:complexType name="tProcessPt">
<xsicomplexContent>
<xs:extension base="tBasicPt">
<x5:39quﬂnce>
<xs5:element name="Objective" type="tObjective”/>
<xs:element name="ProcessProblem” types"tProcessProblem"/>
<xs:element name="Situatien" type="tSituation"/>
<xs:element namc="Applicationfrea" rvpo="xs:string"
nillable="false" /> ;
<xs:element name="Method" type="tMethod"/>
<¥sielement pame="TOCls" Bype="tToolst/>
<xs:element names“Eost" type="tCost"/>
<xs:elementnames"Experiece” type="LsiString"/>
<xs:element pame="ProcessExample" Cype="tProcessExample"/>
</xs:sequence> '
<fxs:extension>
</fxs:complexContentc>
</xs:complexType> _
<xs:complexType name="tSafetyPt">
<xs:complexContent>
<us:extension base="tDomainPt">
<xS:seguence>
<xs:element name="Safetyfcceptance” type="tSafetyAcceptance"/>
<#s:element name="SafetyReguirements”
type="tSafetyRequirements"/>
<xs5:element name—"safetysign1fiuant“ type="tSafetySignificant"/>
<xs:element name="ﬁccidgnt1ncident“ type="tAccidentIncident"/>
<xs:element name="RiskHazard" type="tRiskHazard"/>
<xs:element name="SafetyRelatedExample”
type="tSafetyRelatedExample" />
</xs:sequence>
</#s:extension®
</xs:complexContent>
</xs:complexType>
<xs:element name="ReguirementsPatternSystem">
<xs:complexType>
<xs:choice minOccurs="1" maxOccurs="unbounded">
<x5:elementy namer" DomainPattern") type="tDonaiabt" />
<xs:element name="ProcessPattern” type="tProcessPL"/>
<xs:element name="SafetyRelatedPattern" type="tSafetyPt"/>
</xs:chaice>
</wsicomplexType>
</xs:element>
</us:ischema>

, .
2.2 fMsdiruenmsidnsiduneanidudeyanuujlanunsams

<?xml version="1.0" encoding="utf-8"?>
<?uml-stylesheer cype="text/xsl" href="PatternDocTranslate.xsl"?>
<RequirementsPatternSystem xmlns="http://se.cp.eng.chula.ac.th/repattern”
#si:schemalLocation="http://se.cp.eng.chula.ac.th/repattern
file:///C:/Documents%20and%20Settings/Media®20Centert20Edition/Desktop/The
sis/patternt20data/PatternSchema.xsd"
xmlns:xsi="http://www.wl.orq/2001/XML5chema-instance">

<DomainPattern Pattern ID="DPt0O1">
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<Createlate>2006-03-21</CreateDate>
<ModifyDate>2006-03-21</ModifyDate>

<Author>BN¥Y U¥AI</Author>
<Category>
<cat>12vuimuwaAI</cat>

</Category>
<Keywords>

-
<key>TMUWAI</ key>

<key>aoWi launTi</key>
</Keywords>
I 4
<Comment>A1 VUM ¥ lunmImaasi< /Conment >

<Agreements>
<agree>3</fagree>
<disagree>(</disagree>
</Agreements>
<PatternStaterpatterns</batternState>

*® W
<PatternName>nuimuwalaomsnamiilasmi</pat ternName>
— a yoiidiopud

<PatternIntroductionsilussuyimiindlaoms TaohuTiimsdmibududdies@umaly

P e . W - 3 - I
vusiu uazaruddgiunsinnhoduuuasmimisvonuyassanall nmsdmniwds Taomses

Y el g / Fl S -

H1mr'hnq]11.1uq’w41]1=ﬁnimmﬁn’lﬁm|nammﬁmnw'l'un‘mﬁuﬂuiu-hmmﬂuﬂ Watidoyanmsinniw
- - A -
alarmdadenhimsiuiin 1 uszviiivndandige 1 ¥lunsansaevverimiwi Taves uos

- - ¥ " '
garnnsoh T dmens s isidoyalud mnm 188nA0< /Pat ternInt roduct ion>
<Force>
<F seg="1">a1Taoman Wismmmsesnumaiuma< /F>

<F seq="2">Nupunsdiimmudnunz</F>
</Force>
o - - | - .
<ResultContext>ssvuimindmsssivgpwuvesildwneplivy Tavidaithungulrziamyes

:r - -:- - W - ¥ " :.w -

e luszuy sxuvimbwdaimhoei Tavms Taoldindosimiomuvudaluiaiudao yndeyn
i oy

innsimiwaani el wane/rResul tcontext >

<KnownUse>0ndti</KnownlUse>

<RelatedPattecns>
<problem seg="1">
<pattern>pl</pattern>
<detail>pl-detail</detail>
</problem>
</RelatedPatterns>
<Goal>
<G seq="1"> .
<detail>mdmniwd luses uindudesiinn Tuindeyaienni o981 18 iluoaTu

g 4 ;- " - I
pdmiwda Tremanii vl Insdwnohluulade assasudesiuind i madvdsseulums
imiwidazdmuey Tavssdsamusmbdeymnaglihuswanvendnniwdld< /detail>

ceval>Imatuiinmavienuld uesaphifunvouswiu nwdouldc/evals

</G>
<G seg="2">



1%0

- "
<details>natmiwdlaoemslusilvaddvesfesmnsndnningl®edisad s uozli
FI- . § ¥
presdoaldumun adnniwd hidesdhilizenlavefedhiginTunsld msldauszuuinareyau
Thauauimiwi Tasmsiinufanamoand i< /detai 1>

-
<eval>fmiwd Weoduivsz@ninm gndes uazsmiic/eval>

< /G
<fGoal>
<DomainProblem>
<DMP seg="1">

<problem>$miwi ludnaziuandnfumnugithivyc /probl em>
<typerimprove</type>
<detail>fpann Wd@RtwhEmmawstivuamnwganssunislfvesdlaems msvisdes
mivmyuguy Ui AL sUiuuiersiifudn luewanc /detas 1>
<from>
<who>AWNanHuARYME< /who>
<event>Aommussuulimivmugtwuns Shodh TasmsuuuTmig</events
</ from>
<rootcause>jUnuuvesi lavasilifiac/ rootcanses

</0MP>
<DMP seg="2">

<problem>nufmiws laumsWadiunwdsint</problems
<typerimprove</type>
<detail>luir lvadsd@niniuglavmsifuanmnnduiimniwaniuliogedina i
nmsimmiwani @ hivudunudoinis</detail>
<from>
<who># IAGIII< /who> .
cwhere>moifi lavmsfidugaidourefussuvandavinalugug sxliinoudlavas
fndesoMivindudig< /where>
</ from>

<rootcause>inuglavmsiivmnas himinmeo< /rootcanse>

</DMP>
</DomainProblem>
<DevelopmentProblem>

<DEVP seq="1%>

& ™ - Lo
<problem>hn s lfinTosinniwaidelulf</problems
<typercapacity</type>
<detail>muhnissimiudnuusalulifn ey whiglaomsmuns odpda18% i

udndeinniedasa Tudainn 1o limmsmuiudlavmsynngy. Awadsznngaonuas iz
mavedaoniosdaluia ndmniudiduniodaluiatsedeaiannvoriindudufim ey
Fnwmzmmihnuiemznizeld faialdiduzuuifunodiemedRineimnseddnidmivs st
Fnvasindeuniniy Fafufiviauiidudednmndnuenmhauveaniesimiuidaluia aneam
ﬁmi'nu15?:?4;1'1411‘11'}'111m:ﬂ'mawm-lim:'ﬂmi'umuaum?mén1:11ﬂﬁaﬁnum:m:ﬂumﬂlﬁuﬂwiu
tzaudl9dwc /detail>
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</DEVE>
<DEVP seg="2">

-

. -
<problem>hinwsoimuabizinmesds lnorafiveiiluewinnc /problems
<typercost</type>

c - o -
edetail>gthiwyvesdlaomsduilefoihbiszvuluns dmnhedfaududounazifiams

- & - i = - X ok
Wnufigaon Fanndnyuzvessuuh b limwsodmustssomvesiuasditadnuus 1dodusaeu o3

wwimnszuu W mssmlympunsimiwi dymlszamiahdon. erndidldielumsvaunganinnd

</detail>
< /DEVP>
</DevelopmentProblem>
<BusinessModel>
<listDetail seg="1">

<topicrjuvuvesdiTaommfiinistmiwe/ topic>
L [l
<descriptionzglivuaTaoms dmivigluns Tavrsluszuus o ilpluuviannsaduun

fafuans uAdmiunmihun e liia i uihdesinniwda Tases luynglun< /descript ions
<List>

<lst seq="1%s>aufivafud (1Uai1@Enr) </1st>
<lst seq="2 ns@a gy (dndummmori Taoms Afmun) < /1st>
<lst seq=“3”>f‘7’1ﬂu'iu'l1ii1ﬁn (fhiiialy 1wy </1st>
<lst seq="4" Sfrwudiia (9 W oeedaly 1 Fu ud 9 IE AR
fimua) </1st>
<lst seq="5 wsdmwiilani 3wdeu 489 (AWUATZAMUAYI Gt W) </1st>
<lst seq="6“>!‘|"1nw61mu1#u1<,fls £

3 ;
<lst seq="T">AMUUANEUNTaRUMUI A</ 1st>

</List>
<flistDetail>
<tcpicDetail>

X& 4 : . 3
<topic>An¥msmiveaIlnniaisainniwda hiid</topics
* y - #
<descript ion>msdoviniaiosinnivd s uwdunnnmdenamillaoms udimom
[ - - ‘] & 4 | & 5 A
mlremsszudabiniw Tunansdeeiieyinoumndedwihnly pduvunissuzmlavmiveanios

. o4 - 4 . 5 -
fimiwdsslusgiuguautifveanios Faowswlifindnzalavmsindannfaday

</description=
</topichetail>
<topichetail>

-:topic;-ﬁ'rmm:nném';'ﬁ'nnnﬁmmqtupic:-

<description>nudnaalavminnminauinminds ssfuegiuglavmsinsudsdonlu
fovazln wiedhmiivooinaudmiws i wiiuusilundod otwlsfadlasmaun
Uszmez WimseToudalavms ey wuduuudviu duuudnion Faezidunml$rzuueenduuy

5 . z 3
uiluvziiinadedrhuszvunouinaei</description>

</topicDetail>
</BusinessModel>
<Environments>

<ent seg="1">
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<typerorganize</type>
. i i
<detai 1:»H'u'mq1u'nmiﬁ'mqun:t:ummnhu'miumi’lué’ﬁmuﬂnmuwmm unzdamni

- - P e . ™ A
Uszimmusadasfivziinminald Swendmuaihudsf lFuduszovvudibuadioc /derail>

</ent>
<ent seg="2">
<typerpeple</type>
y : - & L T
<detail>yanavianguezlanidmylunndedilaoms wu nguindvuinfinu ngudgiey

Wufuc/detail>

</ent>
</Environments>
<SystemConstrain /=
<Regquirements>

<functionReq Reg Jl@="Fl">

< from>foannithuviue/ f rom>

<detail>vzApsmuin [ lunisimiwialf</derail>

</functionReg>
<functionReq Reg ID="F2">

<from>AANTIAIN LS/ £ rom>

<detail>sxResmiveayuniadminiimninlisame /detail>

</functionReqg>
<functionReq Regq ID="F3i">

<from>AEANIFUNEANIAL/ £ com>

<detail>veApsiinmiuinderomiviuiuliioue< /detai 1>

</functionReg>
<functionReq Reg_ID="F4"3

<from>fiamarhoviv</ £ rom>

<detail>wwApaldlumsaglueasmniwa i /decas 1>

</functionReq>
<non-functicnReq Req ID="NF1">

< from>feansthuyu</ from>

<detail>Yoyaninmaimiudidesdinrugnieic/detail>

<typerproduct-regd/type™
</non-functionReg>
<non~-functiconReq Reg_ID="NF2">

<£rom>Riantthunaanc/ frons
<devail>doyanaimibvasnsmuniodonTusfug ndoyaie ¥ luns s eild

<fdetaila
<type>interface_reqg</type>
</non-functionReg>
<non-functionReq Req ID="NF3">
< from>fdan1uviv< / from>
ool . -
<detail>nuimiwAiReshlAiuduanudeanidonic/details

<type>performance_req</type>
</non-functionReq>
<non-functionReq Reg_ID="NF4">

< £ rom>AiAn1shuviv</ f rom>
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_ a 4 ' -
<det ail>szdparnaiudnudTaveafiv ¥ et wfivime< /detail>

<typerproduct reg</type>
</non-functionReq>
</Requirements>
<DomainSoluticn>
<spl seg="1">

<topic>$iu wﬁ‘f'iﬁumu;ﬂuuu‘: /topics

<derail>onilymitdlavmsiiduiumnnbzo wazenimsfudomeiuphivud
Tavmadmivewnald Mliidadgwismnlumewinyus< /detail>

cdeal>tinphuiidhi g Troianguamdninzqumiavesdslavms Fnnndanhznn
Tniidmyazns aundwiuieeiaoflunduivitu TavsiavosdTavmsezoou i dhisaudsedos
agnwlfnduvosplivud Tavams imuaSisuanminiu</deal >

<conclude>§1iR nrjmnwfﬂnum: Faombznmannw muiAvesd lauesindoiy

</conclude>
<reqs>F2</reqs>
</sol>
<sol seq="2">

<topic>flavmsiidannn audnnidernlifemounziudenudeanic</ topics

cdetail>anfinssammunzuismgmsshinigindediiinummn uasinsshanimmiv
dlavmsernhifvamedenaudeins ashisunsom3smsnilszanuadoonlediduduundiomily
dowwzil uamimeslsnums wislummisszuusssiufovasioziniuc /detail>

cdeal>fhulIAReeld simutation wwawlundszdy swimimewiadidndodus
udnzinymsifeen damsmssisciszu i annsesesfumehauduieoleddudnsimwso
g usszdvihihezvenin B n s 1Edmunihgumivessminmbiodade 60-708 vestindoi
Taumseedoslnmlitu 5 wil unsedudriigandlavmsselfonilunsdodie 20 wit Tani
ﬂ?u1m1ﬂfﬂqi1ﬂﬁ1u§1lm:ﬁ'n'[mTﬁlmrﬂﬁmmimﬁwﬁmﬂuﬂmlﬁﬂqm nzeeR AR LA IR0y
wowrs s WnanmfiszAadold Wy Awwuneiu sudsuc/deals

cconelude>iny simulation Wi MemisWmus0iatmiudlavms1dein

Wome frwnsyszfunai < /cone lude>

<reqs>*NF4</reqgs>
</s0l>
<sol seq="3">

<topic>nuliufintoyanis SRS/ topi o>

<detail>YoyailAvnnrimivhiindudesins fufinduerl? udidesnngliuuvems
fnhoitnmudnyes ihezdunvioTaodnd maviskauadesimindsaluld 1uniidaine
immiwusnmilevintuaoriiTavms ﬁ'm,;nﬁt:i’mﬁun"nunnv"lﬂhu‘mﬁuiunuhuﬁ‘nui‘ﬁhmm‘;"afmu
n‘m:ﬁﬂafhn1sﬁuﬁnhunﬂumﬁmﬁuﬁn Wy minad oA YanamEnIi i< /details

cdeal>mitufinfoynaniudnnidiutuninfy Livufudoyafseiaivesdinmonmauty

- - vl 5 - - i
Wumfuuinnmiin dmniosds ianusuihudvme Fanmuaifussiecvesivld femuiu



ToynTlavuenuesmmfizionvesgliyunidinin Taoiufinnndminmangd wu Suoudalavesi
o £ 8 et g
fmiwinnTssinniwddaluf@luiim 8,00 - 8.30u. duduc/deals
L4
<conclude>Mnmatufindoyaifosunadin exhitufindoyanmualavnsibon uandenaien

usadeyainifundndufedludeyadiagaiuc /concludes
<regs>*F3</regs>
</sol>
</DomainSolution>
<RegRelationshipConstrains
<relationship seg="1"=>
<topic>mIzeds uri"!ﬁuﬂwﬂﬂmwumnﬂmmﬁu funinn</topies
<regq>
<reg_rel>
<re_ref>NFi</re ret>
<piority>l&/pioriby>
</freq rel>
<req rel>
<re ref>F2</fre ref>
<plority>2&/picrity>
</req_rel>
</reg>

- . - - =4 [
<detail>nsimhodududeniudonudeans wihdmendivmodnuuzdansnednda:
- , : L s 4
iwveniianuuand iy ssuudmnibuinefedatonasmivayums hmbodafiiivve sinoudriivi

iludfy</detail>

<frelationship>
<relationship seg="2">
<topic>nuthnindoyaunsajlivniuc /topics
<reg>
<req_rels
<re_ref>F3</re_ref>
<piority=l</piority>
</req_rel>
<req rel>
<re_ref>F{</re_ref>
<plorityrl</picrity>
</req<rels
</reg>

- e a oL
<detail>Toyaihinuduiinuaznunuapliedsalinimoeandeiu Fanudesmamarl
- ' & ¥ - e
Feafisnanlugin wemmroifudeyalWasasdosiudoynfissiwailus wou uasiannsannsoamd

sxdwMitudayafissfeoimiuce /derails

</relationship>
</ReqRelationshipConstrain>
<StakeholderViewpoint>
<stakeholder seg="1">
<role>flAumni</role>
<views>
<reqg>
<re_ref>Fl</re_ref>

<viewsWidpinniedoadodiun unwindh W 1diRemnlund vlundodalnvens

A< /view>
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</reg>
<reg>
<re_ref>F2</re_ref>

<viewsnidoalavmaymbzmmiesh B ugainnhodgaduaiuc /v

</reqg>
</views>
</stakeholder>
<stakeholder segq="2">

L] "
<role>Winauimuina oot lremi</ role>

<views>
<reg>
<re ref>Fl</fevrei>

-
, ! . v & -
cviewsszuulunisimiwdnieslFiudw uazasmusoudigwudelinisominnis

o A & .
viwhAanaanTeAuAl A</ views

</reg>
<reg>
<re_ref>F2</re refz

Y N Y
<viewsnminiadlapmanmolszm szuvasssiunywlugaivienaanuduaulums

w18 uas i wsdunid oy lams g Tdarsssuandefunimine /v iews

</reg>
<reg>
<re ref>Fi</re ref>

*
<viewsTunsiusinfoyaeinmsimnieas madufinuazravesmsiuiiminzunameenn

Dinswdw owusasrpluoavisnidoyniitufinszsdime Sminadine/views

</req>
</views>
</stakeholder>
<stakeholder seq="3">

crole>fmi RIS IIYNTI</ rol e

<views>
<reg>
<re_ref>F3</re ref>

<viewsmituninteyndeananugndes winszuuiilymieyaiiinsdufinnisszdsing

!’ .
Bj</view>
</reg>
<reg>
<re_ref>NF4</re ref>

<viewsszpinzApasosiudlavms ludannd 18lac il unzlugaiidTavmsun

- o M L2
Wusrensiauveszuysdnafivane uazarinmsa Idmiooniniuc fviews

<freg>
<reg>
<re_ref>Fi</re_ref>

2 4 .
<view>nuaplosamiinniwiiesdeniiu ampue s nbun1$inneiszuy

widdld Taotoyai1d%estinamgndssnsudmanuiundagliunva< /views

</req>
<Sfviews>
</stakeholder>
</StakeholderViewpoint>
<ProcessPatterns />



<DomainExample />

</DomainPattern>

<ProcessPattern laitorn i ="PPLO01">
<CreateDate>2006-03-21</Createlate>
<Hudifyuate>2UDE—ﬂ3—21<IHndiEyDate?

<Author>Bn¥t U¥AI</Author>

<Category>
<catrelicitation</cat>
</Category>
<Keywords>
<keyrdefine environment</key>

<key>RMuURINMIIATDUS fRey>
</Keywords>
<comment>ud1ethuite 1§ lunmmAnei< /Conment >

<Agreements>

<agree>3</agree>

<disagree>0</disagres>
</Agreements>
<PatternState>pattern<fPatternState>
<PatternName>Define Environments</PatternName>
<PatternIntroduction />
<Force>

" - e v -
<F seg="1">Tulpuduusisuunieammaadoufineveafuszuuedauneia</F>

<F seg="2">Hanuie ¥ e insnffonnlaslueunac / F>
</Force>
<ResultContext>IXUUNNMY ﬁ'm.':mi’awmn{u‘_lmwwuun: dediialumsdmur ;s

- - od -
UsviiiunawRean s mudnvaranminafeuisnuaiu Inmsamuerinililudomesdimuann:
33
yilssaadvesnimadoveszuy seuviiadatusmanmoadeufidmunzmnsohamdhidiudu

a -l -
duqniessuuduqinvifoi</resul roontexe>

<Knownlse />
<RelatedPatterns />
<Objective>

- FR AL »
<obj seq="1">mefmmuamnuaadey FadahilAlinndmuali</obi>
F - r
<obj seq="2">ipasnnunfvulnsveiguinuuzusurnimnaious/obi>

<obi seq="3T>memmuarnmumieuiinuizay lumeimu< /ob i

</Objective>
<ProcessProblem>
<BCP| Baq="11"%

<problems>ztmuamnimirdoydetnli</problemns

<detai1>ipaninanmnafouerslilainsdmua e udunnvan madmundnn
windenvenszuuiamimlivesdiauilunmivswazBuavesmrudeansod muaiiuan mioafenit
MUY f'l"anwﬂ5:ﬁmunnm‘nLnnﬂ’nufuu11fua1i1ﬁfuﬁnﬁ=uﬁimé’ﬂﬁunuu'[nnmﬁaﬁmﬁmfuaiw
voaiwian usminuaddmiveyulasanswiedldnulinsdimuaanmaadesunedinim1i nae

- o ™
aqUnuaziBuaveamnminadeudmivie wuSailuilgmifinszmu Tl :f':uifuqnnuﬂnn AANTIEUY
<fdetail>
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<rootcausesiarusanulumsdmuaenmuarton ueze1e 1A udniunzd ey

Tumsdadulsidenanimuiadeus /rootcauses

</PCP>
<PCP seq="2">

<problem>uzdpdivsnanmaadonludwlainc problems
- - v "
cderail>nsRmuszuueddiuvosmnmoadeuindudinvadeslud e egdmaun M
- - - A« o iy
ifailgmiiigaladesesanmoadovfinsszimuamoniuld nunusnudeaniens |yl

= - s - - a4 4
iwazibuanarudnmnd s wesBoa i ARinsans surguilafvvessmminadenimuaiinaidoiios
</detail>

W . - o
<rootcause> hinuaousausainsevaguanmaadeniivsiinfmua i</ roorcsuses

</PCP>
<PCP seqg="1">

- '
<problem>vzAsafimuamnmiadouinisuaquazduli medszTomiTunilatha
</problem>
<detail>mifimusgnminadauinszinsamsiusmgnisoiomemi uozyfuens
- - . P
Auntiumsdannizvy Mlinsfmusnaminadouideyrmdmndm Tl luszosnamis midmua
& ‘e - ] - ' o '
amadeylunawgaiin Wnablinadse Tonidemanann dsoai Wi dmuamnminadou hildidaiu
- -4 - I & i [
pandsz Tewiflunimi W vauwaiidmuaiinszasounguuaiadifunmdesnnumeatumniu wu o
aztoumsfmuanznmmasdouite e 10 nmimu o e nousz vk av< /detai 1>
. 4 ' ;
<rootcause>VImuuoinna g iundmuaan minadounod nwds: Tond Wb mdug

YBININRUBONAIT </ rootcauses

</PCP>
</PFrocessProblem>
<Situation>

<sit seg="1">3zunlilinuAmua ammAdouTsauluTBIT< /51 t>
- F -
<sit seq="2 ws>yzpuin i desinnunBonaufatiluewnnc/ si e

p ) - - d - .-
<31t seq= "3"> 1"“ TTUTWRZIDURYEITSUUMITBN Y lh SNEUBUINI HHU'I:'rﬁN'ﬁ I '.Iu#’] L]

</sit>
</Situation>

; L 4-
<hpplicationAreasszuuid i imusoinluanminedouni Iidandodul WWrawgioy

</ApplicationArea>
<Method>

<process seq=" 1 >AMuARuENInEYBIAiRIIT</process>
<pfocess 5eq="2">ﬁ1ﬂun operating System</process>
<process seg="3">MMUA Library Y03 software</process>
<process seg="4">AMUANDITUYE! OS WOF Library</process>

<process seq:"5":.~FI‘H'BHB‘UH'J'IN-I'E‘II"I"I,I1#1IH:H11HI1‘IIJ‘I:II‘M'IH~I platform
(Hardware+0S+Library) </process>

<process seq="6">WuNWuazifen interface fufvates Wu database driver,
ERP, Protocal</process>

<process seq="7">3AU13 interface Wmunnhnizmuiuld</process>
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o s 4
cprocess soq-"8'>AMUA software Mezinnl¥oudluiugmvensuy wu szuudesd
GOWALITBIUBNI | pdE</process>
& ar F | .-
<process #ﬂq="9"}ﬁ1HHﬂnB1Iuun#*ﬂﬂﬂuﬂ1ﬂﬂ1ﬂﬂi1ﬁhﬂH=ﬂHﬂU1=UU<fprocessb
¥ O
<process seq="1G“>n51uHﬂuvuuni:uuﬂ1unuqnuﬂnﬂ54HUHHﬁ1nu<;pracess>
3 . r
<process seqe="11">AMmuatnmmihau (luszpuiineadesiudnyusmsiiny

ﬁﬁu1<1proc655}

</Method>
<Tools f>
<Cost>

Cmoney}ﬁﬁﬂ'ﬁwﬂﬂﬂ«ﬂmnnﬂyﬁ

Y -
<peple>apaldiuamfing lnssaduamilonssvszuuiludimuac/peple>
<skill>1¥anuannsnluns nelesardwamdaonisussuve/skill>

<t imes1¥mliuimine /pime>

</Cost>
<Experiece>

nfmmuamnminafeudssinsan Wi eiansd vz vunsfomlade 3
usnvInviuAuRBuRUYeIm IR Taoilgadssasivda i ofmuzz vy IR wan miadeuiingm
Fmou dsiinzimunanmuaadonhinnudangulussdunidy dedssuudeumlaslmudnvasd
maiidh ¥R enfiadu anmiosdeui i de iide Wannsose sy 1R laelifimandnunlas
ity lunsdmuarnmnadeufedesmuiudvesTnsants W lehmn ladeens anmuaafounil
unzmgladndmuauuui 158 WeiendimeamususetengninuaBiusndulasinud dai
anfnduliudlvndmuanoududo winwseq hinurasusdiomgaanais sz o o Wi Wina

VizTowdlsnfamesd s hiszozon

</Experiece>
<ProcessExample />
</ProcessPattern>
<SafetyRelatedPattern Pattern_ID="5PL001">
<CreateDate>2006-03-21</CreateDate>
<MndiEyDate}EOﬂE-ﬂJ-?l{{HadifyDabe}
<Author>Bndl (I¥A< /Author>
<Category>
<cat>ATP</cat>
<cat>Train Centrol</cat:>
</Category>
<Keywords />
4 4
<Comment>ni1avmne 19unInAaei< /Comment >
<Agreementsc>
<agree>l</agree>
<disagree>0</disagree>
</Agreements>
<PatternStaterpattern</PatternState>
<PatternName>ATP: Safety Train separation</PatternName>

- [ 0 -
<Ppatternintroduction>Safety train separate WunIdimuaszuzvimisyosiam
- o a A - - -
annnfloaunieoanimdvanngiAfviifady Tavdunidssuiedmuanaduszesvunfsesiuvoy
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' o4 - 0 T
ivudieg Sehavreasdesiuszuuiinuidossinmouenuieniuan i lisglunsaavguiizuy

galwid Tavmahauezdmugluuumingaosiulaenaiv</Patternint roduct ion>
<Force>
- - - w A
<F seq="1">3zuuioiinvquinalduuudaluiniendaTulde/ e

<F seq="2">hrsuunlenisuinisseleontBessesinavessn (Tul¥nsuuntsgieesns

19wy </F>
<fForce>
. "
<ResultContext>sxuufiiuszuzso Idmwa it wasduonislvvasoaniy MliTlengIdedd

YszdAnsnm szuudamunsonganiozaenind wes o hilauda luidne Wiifanuloenduluszuzns

A -
IADBUN

</ResultContext>
<Knownlse />
<RelatedPatterns />
<Goal>

<G ISE'..-!Elllll}

i e - - -
<detail>miduszusianmusaufvshlidananlasaionnszusiiss munongasonde
winduanyuveaso I8 Tassolrsx@oamunan o luduonislosaso Rideifamamsnlandu Tau
[ - .
pumimuanIuguIzsavE AN MRl wiANN< /detail>

. v i v -
<eval>Tsuzvinsznininesgnimua Moglusniilnsafume</eval>
<G>
{G BEqm"z H}
5 & - B gt g
cdetal1:-mm=umnmnan1m"lﬁ=wu fmﬂuﬁn'lﬁ’in'iﬂ#mﬂqmﬂun'nuﬂhnnnu Wy Dsneoa

a - i - A e
o wiedhgmaiildiw sruuesdeadnonszesdneanulumangrio uaziaigizuziingaihgdunie
TRzuuiezdesduiiun ludmesszuumgrio laniuiic< /detail>

<eval>szuuzbligninganTRecraiuniai</eval >

< /G
</Goal>
<DomainProblem>
<DMP seg="1">

ol -
<problem>1=uEHINMINIeLANININGE 13</ problemn>
<typerimprove</type>

- - [ 1 ¥ - S |
<detail>nrInnianisreininnsmuasmenn awdnuusyeaveadnfanliadsznay

wu e dei Hurame dhimine uesdidsivituiuds ol o vezuer aamds uns

. - i . L
AnmianuanaiueenlUfoe /detail >
<from>
<who>HUIRINIRBBNIUYIS YU fwho>

<when>Mmmiimunizoztdopafios /when>
</ from>
<rootcause>nifmuaizuzviubilsinninumediuc/rootcause>

</DME>
</DomainProblem>
<DevelopmentProblem>

<DEVP seq="1">



" | -
<problem>minuizeninndaeadonismhluvzla</problems
<type>performance</type>

e - 1 -
cdetail>nafnnnisusinieividutemaudn Taihudewndezdnumiy

i - i - - . - A '
szusvniingdl dniuszvsiidaeasuiuinnnnidnouanisiviigndeusananiug Faufluilgmh

P -
nsdnuasvmiavuielinioaanan M</detail>

</DEVP>
<DEVP seq="2">

<problem>3zuutoyaunzginiciasniud 9 ssgadoafivanendebi</pront em>
<type>technology</type>

- - a
<detail>nIfimnunuifuszessedoefeisynsimimug diulizney MuRBA NN U 19T

wilaoaiy Yoynfeninnlflunsdnradiamdiyun weeiinamiu 187 1 0oyalinsuniel
gndss lumsimudsasnlizdumd i lfsznondn AoadnssifadnuuzveagUnisiunsaiuiui

tszneudan Tavgunid luasrvdafnnsndiaeisdeansarmiudunninlnddo< /detai 1>

</DEVP>
</DevelopmentProblem>
<BusinessMcdel>

<diagram seq="1">

<name>fnumuzvnaszuziaimlooadi< /name>
v . - . =i -
<description>uratizeevufisoIiezamsonyaldedinosadolan vy (Dszvzdivme

lunsngain) </description>

<source>5Pt001=01.jpg</source>
<fdiagram>
<diagram seg="2">

<name>nuanimgasoIhidofsgnive< /names
- - e Vo ’
<descr ipt ion>szuussduiiunduusizvumgRIntaudn udailoso Tiisgyatiszusiei

mienuinduaiw (szushifvamelunismgsn) </deseriptions

<source>SPt001l-02.jpg</source>
</diagram>
<topicDetail>

<topic>NIIAINIILUENYRINS/ topic>

<descript ion>1zuznygasnsziani lashadmwgduuuntsnygainedialaeadiy (Safety
Braking Model)</description>
</topigDetail>
</BusineéssModel>
<Environments>
<ent seq="1">
<typersystem</type>

<detail>1vuiifumaduinin (Train Supervisions) Fasmiludimuamalédnanm

Udovin Falunseszushatazny Wisvesso MurazvuIN< /details

<fent>
</Environments>
<SystemConstrain>

<const seq="1">nmamezmuismb ligmmgainldeiiniunafi</conse>

- - - - -
cconst seg="2">umannatnluniddwiumamedh irvunidendunldauld</conse>



cconst seq="3vsAmmuliniuewvestinnia dmanwda arwemamiey ssdosihn

AewIIwdne /const >

<fSystemConstrain>
<Requirements>
<functionReg Reyqg_ I0="F1">

<from>HIANTITELLS/ from>

<detail>tzdpsininisuznonduldediagndos< /detail>

</functionReqg>
<functionReq Reyg [[=“F2">

<from>fiamIszul</ £ rom>

J- L]
<detail>ABInTBURUYATINIMAuBY< /detail>

</functionReg>
<functionfeq Reg d0="F3">

<Erom>JIANIIIZULS/Erom>

<detail>vedpahaugauivan inliagluszunld< /detail>

<ffunctionReqg>
<functionReq Reqn ID="F4%">

<from>fIAMITTUYL/ Eroms

<detai 1>veAvamunulugaiin Winimiulde/detail>

<ffunctionReg>
<functionfeq Req ID="F5">

<from>{IANTIIsUL< /Erom>

<detail>esdonhligmangasowiniin WinRBuTiRuITUsURoRit< /detail>

</ functionReqg>
<ngn-functionReq Reg ID="NF1">

< from>{EAMITENU</ from>

- - )
<detail>szRenihinulAnaiuin Madanumanuumedaziuy liiniueus< /details>

<typerproduct_reg</type>
</non-functionReg>
<non-functionReq Reg ID="NF2">

<from>@iANIIISUL</ f rom>

<detail>srApimpantoifugtiuuniinyasostinlaeadt (Safety braking

model) </detail>
<typerinterface reqg</type>
<fnon-functionReg>
</Reguirements>
<DomainSolution>
<sol seqg="1">

<topic>N1IMUINIZUSMNCS /topic>
r o R
<detail>szuznuitoeafodmiunmamgasovziuegiudwniivessofuing Snvuzan

]|

- - ad -
anudnzanuensalunvyavessn Findnoanmszezibneadvezdumsfivnansosidomelu

L
mangaluvasiu wienmmbszneszosi lmsd W ndsovumisuiull< /detai 1>

. - . . ¥
f:ﬁEﬂl}l'-.liﬂ'l'l“d-ﬂﬂunHn‘j'ﬁu’ﬂ;ﬂﬂm‘ﬁ-ﬁ‘l"ﬂi:ﬂﬂ"mlﬁu“'ﬁlﬂ“ﬁjﬂq Y Y0 100 el

o o
Tnun‘nﬁ'Ju:m:u:ﬁ'm'mdLﬂu:n'lﬂl-hdﬂann'lﬂum\m szurvafvzgnAnuTInA I e (ai
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. | F] - -y ¥
Amualiiald) nFearui s vusiumodnnszegain nasdonFoufouszuemiai 1 ¥iunivenn
d . A
fez1dyavoarnisoesmga i Taomniiand¥vesaiuiugintudus s ngavessa Ivuoudu
T T i - - - Pl - 3 -
winhingludraiidesmafezfednianidfiesdosduiiumanfaieduiungas ofauudnfuazuuugnifu

Tumnlfifinmsudrasfininimn track circuit</deal>
L
- ' . -
cconcludesfvsniTaouinaiiudas Awonizezvasiunensnmeu</concludes

<reqs>Fl</reqgs>
<fs0l>
<sgl seg="2">

<top ic»nii ﬁ'l.“uﬂllﬂ: ﬂ']uqun'ﬂ'ﬁﬂllﬂ“ ﬂ-ﬂ(f’f_@pitﬁ'
| T — ' g ;
<detail>iesoTiuegluiadiiavesmsdmiuasse: dufoizvzuazaui unovevad
o & 4 4 .
Amuaiiuszosiiinnulaeaio sEuuszAsahinsaourus e lofunaiiaune /details
: a . -

<deal>szuvezApainisapumuouilo stusnganussmdedouniiszesloeaiy (Tivonlites
iy Al atuninnui iR nona s seslaenio aasifanisvaadunduluduszoslaeafy
Tavszuusedasduiiunmsuds bhidasuqua o inouluidl Tasns@iosszumgainbinfomhian hiven
Phivaud dudlunsaraamds 3w hifdniumigasonuuguiuc/deal>

- a : oo
<conclude>fMmuailiieNABIADUTUBIGE TTNIIABUMUBAN A MUUMIANC/ conclude>

<reqs>*F3</reqs>
</sol>
</DomainSolution>
<RegRelationshipConstrain>
<relationship seq="1">

<topic>mimyasoie Wegluvemwaamgthiuumsngasoatinlapaiv< / topic>

<regq>
<req rel>
<re_ref>Fi</re cef>
<piority>l</piority>
</reg_rel>
<req_rel>
<re_ref>NF2</re ref>
<piority>l</plority>
</req rel>
</reg>

<detail>mahmuwessvuszdiupliuuniimgasnannlaeaiu Froziduswoz@uaves
1=u::i1iuﬁuaﬁmﬂnqﬁmmuﬂ'nm?ﬂmmmfu wontuhegluszeibivaeadouds mmgasafezgn
dudunstuluiud Taoandsze e Baminsdmuado mangraouszmanuguanguumaiga

sunlneaduezApaiasumugiulile/details>

</relationship>
<relationship seg="2">

- PO - v
<topic>nufmIussesitaeaiuinoiiuin Mneguos Tiegluszuu</topics

<rag>
<req_rel>
<re_ref>F2</re_ref>
<piority>l</piority>
</req _rel>
<reg_rel>
<re_ref>F3</re_ref>
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<piority>l</piority>

</reg rel>

<reg_rel>
<re_ref>Fl</re_ref>
<piority>2</piority>

</req_rel>

<reg_rel>
<re_ref>Fi</re_ref>
<piority=2</piority>

</req_rel>

</reg>

cdetailsiianaurznuiinglFouininaliiug ﬁ".ﬁ'lﬁﬁmqu‘iﬂu:wu i 30
wdoudidunsdifmy solWAlidszuufsdaTuialunsngy dadhsn i lussuudoyadiesiinny
muyselnmazemusoniunuuasimanshauveso I addeieuduiuse i lieglussuueeh
Wiailgmlumsnivauintiieguenizuy msldnaauiulsiesanudaytusoniegusnssuudy
wazilpaninvianTursounadanseteauyse Tunsasunuszezindshimnodmuaiisonieguen
szun18 g0 luszuuiadosIRTunnnauguathans sfaune Ims uszes D lams o Tuenszuuideiing

Wiwiwfiuc</detail>
</relationship>
</RegRelationship@onsErain>
<S5takeholderViewpoint>
<stakeholder seg="1">
<role>winyuniunuide /roles
“views>
<reg>
<re_ref>Fi</re_ref>

- 4 d - '
<viewsmnisalivumsugiueniionniignaiugueglasszuy szuunsaunsouenhy
niwldf u‘mqhnmm1uq1.i:ﬂ'himrhifuﬂué‘nuﬂ= manual B40I0EABIRADAYMIALALLIATEIIADY

sz iaiilionc fviews
</reg>
<re_ref>NF2</re ref>
- . - - -
<viewstlininIdidnadigizeihmsidaiaanadeuliui oy mindadwainds

DagiiuseTuEn 5 wiil shbfiorufusnsuudianhy un:'rimtﬂhﬁi:u:ﬂﬁhqiuﬁn:nuﬁﬁnu:rnu'nn

- ' u A = -
veaonnui e 1d wieiinngrethansioiuTavdaludfiemamgnisaigaidoc /v iews

2/req>
</views>
</stakeholder>
</5takeholderViewpoint>
<ProcessPatterns />
<DomainExample />
<SafetyAcceptance>
<acceptance seq="1">

<detail>szuminegluyihivneadv</derail>
<cataloglevel>Serious</cataloglevel>
dcperatelevel>€ﬂ?ﬂﬁ€foperatelevel>

<facceptance>
<acceptance seq="2">
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: a - e
<detail>namyganievznon i TavdaTulfc/details
<cataloglevel>Hight</cataloglevel>
<opera televel>Wmhlasinm</cperatelevel>

<facceptance>
<acceptance seq="3">

<detail>manmuhisodiduszuzetamueauc /derail>
<cataloglevel>Hight</cataloglevel>
<operatelevel>minamniuAuinid</operatelevel>

</acceptance>
</Safetyfcceptance>
<SafetyRequirements>
<sre SR _ID="SR1">
<typerprotect</rype>

<detail>szusazawiaahiloufunhezdasanonngldng</detail>
</sre>
<sre Si_ID="SR245
<type>prnte¢t<!;ypa>
<detail>szuznnsn ifidaniavinmisgadugasesnnlouivuniienyaiolfiuc /derail>

</sre>»
<sre SR_IDﬂ"SRE“i
<type>detect<ftype>
- wl # . y o - v .
<detail>muiunnmiaiihfsrshsssndnan T hidivimedensnyein< /detail>
<fsrex>
<sre SRﬁIDﬂ"SRd“}
<type>react</type>

r 4 £
<detail >3zuzimie luinomedm i’uﬂm’fu_:mnﬂ noafit</detail>

<fsre>
<sre SR_ID="SR3">
<type>reagt</iype>
<detail>nmiunamdaimizusiuszndasn I hifvamesonsngasnc /detai 1>

<fsre>
</SafetyRequirements>
<SafetySignificant>
<s55ig seg="1">
<sreq>AIANMTSEY NRRMDTR S farags
<probability>probable</probabiliktys
<severityrcritical</severity>
</ssig>
<ssig/ =eq="20C>
- ; o "
<5 reg>ANURNAIRREUYBINITARTIIT IR A< /srag>

<probability>probable</probability>
<severity*marginal</severity>
<fssiqg>
</SafetySignificant>
<fccidentIncident>
<ac seg="1">
<type>hardware</type>
<detail>AMITUATIIT IV ONIARNDIAC /detai 1>

<facs
<ac seg="2">
<type>hardware</type>
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<detail>AmmstuvdnnnisvossoisuAnnnife/detai 1>

<fac»

<ac segq="3">
<typersoftware</type>
<detail>naAnnuisuzinligndeic/detail>

</fac>
<ac seq="4">
<typerhuman</type>
<detai l>Minamuguislanlissdassis</detai 1>

<fac>
<ac seg="5">»
<typersoftware</type>

<detail>IzuuiAeuninyasauianiivsaninliiiavc/detail>

<fac>
</AccidentIncident>
<RiskHazard>

<rh seg="1">

<detail>3nlnyuiu< /decail>
<effect>30WiAvno Tromeifsn TanssBnd MTaoms 18 uduaswlaummenm
yufuiitanud mieludnvusthzonamisanig mliszuumiomioviongassin uazendeliing

giiAmgduaAII< /e ffect>
</frh>
<rh segq="2">
<detail>Inlryuiffirvianieduavinic/detail>

<effect>30 MiBomounzansie lddlaoms 18§ uduns e seffect>

</rh>
</RiskHazard> -
<SafetyRelatedExample />
</SafetyRelatedPattern>
</RequirementsPatternSystem>
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fl.
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