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Abstract

Pattern is one form of software reuse which
significantly beneficial to developer develops quality
software. It is always used in system design and
implement phase. |fpattern is used in the early phase
such as requirement engineering, it will effectively
improve the quality of software development. This
research presents two types of patterns used for
requirements engineering: requirements domain
patterns and requirements process patterns. These
patterns a proposed based on the problem domain and
software requirements engineering process.

Key Words: _Software Engineering, — Software
Requirements Engineering, Pattern, Requirements
Pattern, Requirements Reuse

2 (Pattern) Vv

[ "
)

2

1]

3]
[4

[5. 6]

(Requirements Pattern)

166


mailto:Eakachai.C@gmail.com
mailto:Nakomthip.S@chula.ac.th

» ,  Pantoguiho

(Software Development Life Cycle: SDLC)

4
6 Pattern)
2
3
2
4 5
6
2. 2
. Robertson [7]
(Use Case) 3.
Sascha Konrad ~ Betty H.c. Cheng
(Embedded  Systems) [8]
Romi Satria Wohomo ~ Jingde Cheng (Solution)

[

167

(Design Pattern)
[

[10]
(Analysis Pattern)
Konrad

Tsumaki  [11]
(Requirements  Engineering

(Problem)
[1]



31
2
) H
3
. (User)
. (Developer)
. (Communicate)
2)
g
* ! s > f; i
1 u :
I w
! (]
.............. > .
N 1 'm [OT  ri
1 'l | .
2 1
(Business Domain)
5 ?
2 formal)

2

(Formal)

(Informal)
?

2

2

168

14]

(Semi-



3.2

R TN *
mudosnn

(Practce) [1]

) 12
!
2
)

169



2

=

(&3]
~

(=2)
~

=

oo
—

N

o

(F*)
_ —

=
~

(&3]
~

(=2}
~

—~
N

170

[13]

41

Patterns

oName

<Problem
<oContext

oForce

©Result Context
<oKnown Use
©oRational
<©Example
<Related Patterns

1

f

ogeq\:iremont Domain Patterns Py ———
e Patterns
<oDomain Definition 24 e
¢Business Domain use>> gogqahgn
¢Requirements JOI,dN.e

¢©Domain Solution a#mtat:czhon Area
¢Stakeholder and Viewpoint 1.n 0.n| oMe egence
©oRequirements Relationship OOEWTools

cProcess Pattern et




1
2
) 2 (Name)
(Problem) (Context) "
(Force) 2 (Related  Patterns)
(Example) 2 2
)
)
3 )
[2
2

1) Pattern Name

2) Problem

3) Context

4) Force

) Result Context

11

6) Known Use

7) Rational

8) Example

9) Related Patterns

42

1) Goal

2) Domain Definition

3) Business Domain

4) Requirements



1n

) Domain Solution 3) Application Area

4) Method
6) Stakeholders and Viewpoint

) ELxperience

7) Requirements Relationship and Constant

6) Tools
) 0st
8) Process Patterns '\
]
1
|
43 i ! _
2
[pattemH - & :
logics
! P metl 2 '
;% B> I —ﬁz—gTZTZTjjj
PH ,
| Ho to «> 2
Supportingt
Method [ Tool ~f I Experience
IKnownUn 1 Ration*  Example
"Tools and Method
5 5.
2
5 n
5.1 Lo S0
1) Situation Pattern Name:

2) Objective



Problem:
Context: (
Goal: '
Business Domain:
Gnninde
M wiseniay

S

anno¥a

% Hovida /i
. W L

anliy
/ Y
Ty ™~
Domain Definition:

?

o fia - ,

| -
Requirements:
)
2)

3)

)
Requirements Relationship and Constant:
) ,

Stakeholder and Viewpoint:

Domain Solution:

173



Result Context:

Known Usg:

Related Patterns:

Process Patterns:

(Prototype)

52 :
(Requirements Checklist)
Pattern Name:

Problem:

Objective:

Context:

Situation:

)

wW O

)
)
4

Application Area:

Method:
)

)

)
3)
4)

Experience:

Cost:

Result Context;

Related Patterns:

>

174



«

1.

[1] RalphR. Young, Eﬁectrve Requirements Practices:
Addrson Wes| ¥I 001,

EGramma, R. Helm, R. Johnson and J. Wlissides,
Design Patterns Elements of Reusable Obéect -Oriented
Software, 7th ed: Pearson Education, 200!

[3] c. Alexander, A Pattern Language: Towns. Buildings,
Constr ction: Oxford Unrversrty Press, 1977
K Beck ang . Cunningham, “Using Pattern
Lang ua%es for OtF)Ject -Oriented Programs presented at
Otgect riented ro%rammrng Systems, Languages,
and Applications (O
M. Fowler, Analysrs Pattern Reuseable Object Models:
Addison-Wes| eg

| James 0. Copliéen, Advancedc++ Programmrng Styles
and Idioms: Addison-Wes| Z

[7] . Robertson, "Requirement Patterns Via Events/Use
Case," 19%,

[8] Konrag and Betty H.c. Cheng, "Requirements
Patterns. for Fmbegded Systems; Pres nted at
Interational Conference’on Requirements Engingering,

2
[9] R.. Wahomo and J. Cheng, "Extensible Requrrements
Patterns of Web Ag plication for Etfrcrent
Hpg Ication Devel gment presented at Frrst
rmational Symposium on Cyber Worlds, 2002.

15

[10] M. Pantoguilho, R, Raminhos and J. Araujo. "Analysis
Patterns Specification: FrIIrng the Gaps,” H)resented a
E/rkrng Pattern Language of Program (Viking Plop)

[L1) T. Tsumaki, "Requirements Engineering Pattems
Structure ésresented at Asra Pacrtrc Sortware
En Ingering Conference, 2
raser Booch, F Buschmann ] C(thlren N
Kerth |. Jacobson and IM.B. Rosson, *Patterns: cult to
culture? " presented at the ‘L0th annual conference on
Object -riented Brogrammrng systems languages and
aEE ications(O
E. "Guide to theS ftware Engineering Body of
Knowledge (SWEBOK)," 2004.
[14] G. Kotonya and I. Sommerville, Requirements
Enﬁ;rneerrr}g Processes and Techniques: John Wiley &

[15] G. Meszaros and J. Doble, "A Pattern Lanquage for
(Fj’agtarnn Wr|t|n7g InPattern languages of program
Esi



1

<?xml version="1.0" encodir.g="UTF-8"?>
<xs:schema xmins="http://se.cp.eng.chula.ac.th/repattern”
targetNamespace="http //se.cp.en%.chula.ac.th/repattern"
xmins xs="http /lwww. .org/2001/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified"
version="2.0">
<Xs annotation>
<xs documentation>
< | [CDATAT

This XML Schema used for "Requirements Pattern" data
in my thesis - Design of Requirement Pattern structure

for
Safety-Critical Systems.

Name: Requirements Pattern Schema

c"oHate: « ™ 2007

>
</x]s]:doc_umentation>
<[xs:annotation>
<xs complexType name="tCategory">
<XS sequence>
<xs:%|ement name="cat" type="xs:string" minOccurs="0"
maxOc/curs:"unbounded"/>
<[xs:sequence>
</Xs comi)exType>
<xs complexType name="tKeywords">
<X$ sequence> _ _
<xs:element name="key" type="xs:string"™ minOccurs="0
maxOc/curs:"unbounded"/>
<[xs:sequence>
</xs comfﬂexType>
<xs complexType name="tAgreements">
<X$ sequence>
<xs:glement name="agree" type="xs:integer"/>
<xs:element name="disagree™ type="xs:integer"/>
<[xs sequence>
<[xs:com qexType>
<xs simpleType name="tPatternState">
<xs:restriction base="xs:NCName™">
<xs enumeration value="pattern"/>
<x$ enumeration value="protopattern”/>
</xs restriction>
<[xs simpleType>
<xs:complexType name="tForce">


http://se.cp.eng.chula.ac.th/repattern

<X$ sequence> _ _ .
<x element name="F" minOcour«="0" nuixOcours="unbounded">
<xs:complexType>
<xs sirupleContent> .
<XS eXteNnsion im.o-r.. String"? , _
<x attribute nanii'="seq" Iypo="xs integer" nsr="requ irod"/
<[xs:extenston>
</xs simpleContent?
</xs:complexType>
</xs:element>
<[xs sequence>
</xs:comP exType? ) )
<xs complexType name="tRelatedPatterns"?
<X$ sequence>
<xs:glement name="problem" minOccurs="0" maxOccurs="unbounded">
<xs complexType>
<XS sequence> ) )
<xs:element name="pattern" type="xs;IDREF"/>
<xs.element name="detail" type="xs:string"/>
</XS Sequence> n n ” y n n H n
<xs:attribute name="seq" type="xs:integer" use="required"/>
<[xs complexType>
<[xs element>
<[xs sequence>
</xs comiﬂexType> e
<x3:comp exTypE name="tGoal">
XS sequence
<xs:glement name="G" minOccurs="|
<xs complexType>
<XS sequence> g (e ) o
<xs:¢lement name="detail" type="xs s_trln"g [>
<xs.element name="eval" type="xs string"7?
</Xs sequence> : o
<xs:attribute name="seq" type="xs:integerl use="required"/>
<[xs complexType>
</xs element>
<[xs sequence>
</xs comiﬂexType> ) _ )
<Xs comp exTyp>e name="tDomainProblem">
XS sequence _
<xs:element name="DMP" minOccurs="1" maxOccurs="unbounded"?
<xs complexType>
<XS sequence> . o
<xs:element name::Problllem" type="xs:string"/?
<xs.element name="type">
<xs simpleType>
<xs:restriction hase="xs:NCName">
<xs enumeration value="solve"/>
<xs enumeration value="improve"/>
<xs:enumeration value="change"/>
<xs:enumeration value="initxate"/>
<xs enumeration value="define"/>
<[xs.restriction>
<[xs simpleType>
<[xs:element? , \ L,
<xs:element name="detail" type="xs:string"/? )
<xs:element name="from" minOccurs="1" maxOccurs="unbounded"?
<xs complexType?
<Xs sequence?

maxOccnrs="unbounded"?
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<xs.element namo="who" t.ypo="xs string" minOoours="0"
maxOccu rs ="unbounded" />
<xs.element nani'=
maxOccur. ="unbounded"/> L \
<xs.element name-"where" typo="xs string" miuVaur.0
maxOcc r-&" nb nded"/> _ _
<xs:element name="event" type="xs:string" minOoeurs="0"
maxOccurs="unbounded"/>
</[XS sequence>
<[xs complexType>
<[xs:element> ) -
<xs:element name="rootcause" type="xs:string"/>
</xs:sequence? , ) o
<xs:attribute name="seq" type="xs integer" use="required"/>
</xs:complexType>
</xs element>
</Xs sequence>
</xs comiﬂexType> ] -
<xs complexType name="tDevelopmentProblem">
<X$ sequence>
<xs:glement name="DEVP" minOccurs="0" maxOccurs="unbounded">
<xs complexType>
<x§:sequence> f > \ o
<xs:element name= Problem type="xs:string"/>
<xs.element name="type">
<X$ 5|mpIeType> : \
<xs restriction base="xs;:NCName">
<xs enumeratjon value=" ‘technology”/>
<xs enumeratjon value="performance"/>
<xs enumeration value="capacity"/>
<xs:enumeration value="cost"/>
<[xs:restriction>
</xs simpleType>
<[xs element> , ,
<xs:element name="detail" type="xs:string"/>
<[xs:sequence> ) o ) o
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs complexType>
<Ixs element>
</xs:sequence>
</xs:comF(1exType> _ )
<xs complexType name="tBusinessModel"> )
<xs:choice”minOccurs="0" maxOccurs="unbounded">
<xs.element name="reference"?
<xs:complexType>
<Xs sequence> o )
<xs:element name= ref type="xs;string"/>
<xs:element name="relate’ type="xs:string"/>
<XS: element name="detail" type="xs:string"/>
<[xs sequence
</xs:.complexType>
<[xs:element>
<xs element name="word _meaning">
<xs complexType>
XS sequence>
<xs:element name="word” type="xs;string"/>
<xs:element name="meaning™ type="xs:string"/>
</xs:se(1uence>
</xs:.complexType>

when" typo="xs string" minQOoours="0"



<[xs element? ,
<xs element name="diagram"?
<xs complexType?
<XS:sequence? _
<X element name="name" type--"xs:string"/? .
<xs:element name="description” tlyfe:"xs:s,t,rlng"/?
<xs:element name="source" type="Xs:string"/?
<[xs sequence? o ) o
<xs:attribute name="seq" type="xs:integer" use="required"/?
<[xs complexType?
<[xs element? _ ,
<xs element name="listDetail"?
<xs complexType?
<Xs sequence? . ) o
<xs:element name="topic" type="xs:string"/?.
<xs:element name="description" type="xs:string"/?
<xs.element name="List"?
<xs_complexType? . \
<xs:sequence minOccurs="1" maxOccurs="unbounded"?
<xs:.element name="lst"?
XS com_plexTEépe?
<xs simpleContent? .
<x$ extensjon base="xs string"? _
<xs:attribute name="seq" type="xs:integer"

<[xs extension?
<[xs simpleContent?
</xs:complexType?
</xs:element?
</xs:sequence?
<[xs complexType?
</xs element?
</XS Seq'uence? n n n f n n H n
<xs:attribute name="seq" type="xs:.integer" use="required"/?
<[xs complexType?
<Ixs element? _ o
<xs element name="topicDetail"?
<xs complexType?
<X$ sequence? _ ] SIT
<xs:element name="topic" type="xs:string"/?
<xs:element name="description" type="xs:string"/?
<[xs:sequence? o , . o
<xs:attribute name="seq" type="xs:integer" use="required"/?
<[xs complexType?
<[xs element?
</xs:choice?
</xs:comPIexType? o .
<xs.complexType name="tEnvironments"?
<XS Sequence? n n H nAan n n
<xs:element name="ent" minOccurs="0" maxQccurs="unbounded"?
<xs complexType?
<XS sequence? o
<xs:element name="type"?
<xs simpleType? )
<xs:restriction base="xs NCName'?
<xs enumeration value="system"/?
<xs enumeratjon value="organize"/?
<xs enumeration value="peple"/?
<[xs restriction?

use="required"/?



<[xs:simpleType>
</xs:element> , _
<xs.element name="detail" type="xs:string"/>
<[xs:sequence> , o
<xs:attribute name="seq" type="xs integer" use="required"/?
<[xs:complexType>
<[xs element>
</xs:sequence>
</xs:comP(1exType> ) .
<xs:complexType name="tSystemConstrain”>
<Xs:sequence> ,
<xs:element name="const" minOccurs="0" muxOccurs="unbounded">
<xs.complexType>
<xs simpleContent> .
<xs.extension base="xs:string"> , o
<xs:attribute name="seq" type="xs integer" use="required
<[xs.extension>
<[xs simplgContent>
</xs.complexType>
</xs element>
</xs:sequence>
</xs:comi)(1exType> ) , §
<xs complexType name="tRequirements"? \
<xs:chojce minOccurs="1""maxOccurs="unbounded">
<xs element name="functionReq">
<xs complexType>
<xs:sequence> ,
<xs:element name="from" type="xs:string"/>
<xs.element name="detail™ type="xs:string"/>
</xs:sequence> .
<xs:attribute name="Reg ID" type="xs:ID" use="required"/>
</xs:complexType>
<[xs:element? ,
<xs:element name="non-functionReq">
<xs.complexType?
<XS.sequence? _
<xs:element name="from" type=Ms:string"/?
<xs:element name="detail"" type="xs:string"/?
<xs:element name="type"?
<xs simpleType? ) o
<xs restriction base="xs:string"?
<xs enumeration value="product_req"/?
<xs enumeration value="progess_req"/?
<xs:enumeration vaIue:”performance_req)/?
<xs:enumeration value="interface rég"/"
<[xs.restriction?
</xs:simpleType?
<[xs:element?
<[xs sequence? ) ) ) o
<xs:attribute name="Req ID" type="xs:ID" use="required"/?
<[xs complexType?
/</xshel_em7ent?
</xs:choice’
</xs:comPIexType? , , .
<XS:comp exTyp7e name="tDomainSolution"?
<Xs:sequence’
<xs:glement name="sol" minOccurs="0" maxOccurs="unbounded"?
<xs:complexType?
<XS:sequence?
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<xs.element  me="topic" Lype="xs:string"/»
<xs:element name="detail" type:"xs:s,trln?"/»
<xs:eleraent name="deal" typo:"xs:s"trln%" >
<xs:element name="conclude' type="xs:string"/»
<xs.element : "reqs" VIl "xs IPREFS"/>
<[xs:sequence> , o
<xs.attribute name="seq" tvpe="xs:integer" ®="required"/>
</xs.complexType>
<[xs:element>
</Xs:sequence»
</xs comiﬂexType> ) N -
<xs< complexType name="tReqRelationshipConstrain">
XS sequence» o B )
<xs element name="relationship" mii'KVcurs="0" maxOccurs="unbounded">
<xs:complexType>
<XS Sequence» , ) o
<xs:element name="topic" type="xs:string"/>
<xs.element name="req">
<xs complexType>
<XS sequence> ) )
<xs:element name="req rel” maxOccurs="unbounded”>
<xs:complexType»
<XS sequence» .
<xs:element name="re_ref" type="xs:IDREF"/»
<xs.element name="piority" type="xs:integer”/»
<[xs:sequence» , ]
<xs:attribute name="seq" type="xs:integer"/»
<[xs complexType»
</xs.element»
</[XS sequence»
<[xs complexType»
<[xs element» : .
<xs:.element name="detail" type="xs:string"/»
<[xs sequence» , ,
<xs.attribute name="seq" type="xs:integer" use="required"/>
</xs.complexType»
<[xs element»
</xs:sequence»
<[xs comP exType» RN UN|
<xs.complexType name="tStakeholderViewpoint">
<X sequence» _
<xs:.element name="stakeholder" minOccurs="0" maxOccurs="unbounded">
<xs complexType»
<XS Ssequence» o
<xs:element name="role" type="xs:string"/»
<xs:element name="views">
<xs:complexType»
<XS sequence» o .
) <xs:element name="req" minOccurs="1
maxOccurs="unbounded"»
<xs complexType»
<xs:sequence» )
<xs:element name="re ref" type="xs:IDREF"/»
<xs:element name="view” type-"xs:string"/»
<[Xs sequence» - o ,
<xs:attribute name="seq" type="xs:integer"/>
<[xs complexType»
<[xs:element»
<[xs:sequence»
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</xs:complexType>
<[xs:element>
/xs sequence> , o
<xs:attribute name="seq" type="xs:integer" uso="required"/>
<[xs complexType>
</xs.element>
<[xs sequence>

<[xs comF exType> , )
<xs complexType name="tDomainExample">
<xs:chorce>
<X eIemenE name dlagram »occurt =“0" naxOocurs="unbounded">
<xs complexT

<XS: se uence>
<XS. eIement aame="name" type="xs:string”/>
<xs:element name="description” type- Xs:string"/>
<xs:element name="source" type="Xs:string"/>
<[xs sequence> o
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs complexType>
<[xs element> e _
<xs:.element name="description” minOccurs="0" maxOccurs="unbounded">
<xs complexType>
<xs:sequence>
<xs:element name="topic" type="xs:string"/>
<xs.element name="description" type="xs:string"/>
</xs:sequence> -
<xs:attribute name="seq" type="xs:integer" use="required"/>
<[xs:complexType>
</xs eIement> :
<Xs:e emen‘ name- "reference” minOccurs="0" maxOccurs="unbounded">
<xs complexT
<XS se uence> \
<XS: eIement name="ref" type- xs string"/>
<xs:element name="relate" "xs:string”/>
<xs:element name="detail" type- xs:string”/>
</Xs: sequence>
<[xs:complexType>
</xs element> ,
<xs:element name="document" minOccurs="0" maxOccurs="unbounded">
<xs complexType>
<XS sequence>
<xs:element name="doc" type="xsstring"/>
<xs:element name="source" type="xs:stfing"/>
<[xs sequence>
</xs.complexType>
<xs element>
</xs:choice>
<[xs: comi)lexType> )
<xs complexType name="tSafetyAcceptance">
<XS Sequence> n H nan n n
<xs:.element name="acceptance” minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<Xs sequence> ) ) )
<xs:element name="detail type- Xs:string"/>
<XS: eIement name- "cataloglevel">
<xs simpleT Yg . )
<XS restr tion base="xs NCName">
<xs:enumeration value="Low"/>
<xs:enumeration value="Medium"/>



<XS: enumeratlon val e="Hight"/>
<xs enumeration value="Sefious"/>
<[xs_ restriction>
<[xs simpleType>
</xs element> o
<xs:element name="operate level" type="xs:String" />
<[xs sequence» , o
<xs.attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
<[xs element>
<[xs sequence>
</xs:comF(1exType> ) , .
<xs complexType name="tSafetyRequirements”>
<XS sequence» _
<x§ e emen1 name- 'sre” minOccurs="1" maxOccurs="unbounded">
s complexT
<XS: se uence» .
<XS: element rame "type">
<X$ S|mpIeTyp - )
<xs restriction base="xs NCName">
<xs enumeration value="protect”/>
<xs _enumeration value="detect"/>
<xs.enumeration value="react"/>
<[xs:restriction>
</xs:simpleType>
</xs element> , .
<xs:element name="detail" type="xs:string"/>
<[xs:sequence» o
<xs:attribute name="SR_ID" type="xs:ID" use="required"/>
</xs complexType>
</xs element>
<[xs sequence>
</xs comiﬂexType> ) ——
<xs complexType name="tSafetySignificant">
<XS:sequence»
<xs:glement name="ssig" minOccurs="0" maxOccurs="unbounded">
<xs complexType>
<Xs sequence»
<xs:element name="sreq" type="xs:string"/>
<xs element name- "probability">
<X$ 3|mpIeTyp , ) )
<xs restriction base="xs:NCName">
<xs:enumeration value="frequent"/>
<xs:enumeration value="probahle"/>
<xs:enumeration value="occasional"/>
<xs enumeration value="remote”/>
<xs:enumeration value="improbable”/>
<[xs restriction>
<[xs:simpleType>
</xs:element> .
<xs:element name="severity">
<X$ 5|mpIeType> ) )
<xs restriction base="xs;NCName"™>
<xs enumeration value=" catastrophlc [>
<xs enumeration value="critical
<xs:enumeration value=" mar?mal /"
<xs:.enumeration value="negligible"/>
</xs:restriction>
</xs:simpleType>



<[xs :element>
</xs:sequence? , o
<xs:attribute name="seq" typo--"xs:integer" uso="required"/>
</xs complexType>
</xs:element>
/xssequence>
<[xs comPIexType> ) )
<Xi comp exType name="tAccidentIncident">
XS sequence?
<xgxgl%@ﬁﬂ‘ename ‘ac" minOccurs="0" max(Vours="unbounded"?
<XS$ se uence> .
<xse|ement name="type">
<xs simpleType> ) ,
<xs restriction hase="xs NCName">
<xs enumeration value="hardware"/>
<xs enumeration value="software"/>
<xs:enumeration value="human"/>
<[xs;restriction>
</xs;.simpleType>
</xs:element> , _
<xs:element name="detail" type="xs:string"/>
</xs:sequence? , L
<xs:attribute name="seq" type="xs:integer" use="required"/>
</xs:complexType>
</xs element>
</xs:sequence>
</xs:conwﬂexType> - S
<xs complexType name="tRiskHazard">
<XS sequence>
<XS: glement name="rh" minOccurs="0" maxOccurs="unbounded">
<XS complexType>
<X$ sequentce? =
<xs:element name="detail" type="xs.string"/>
<xs:element name="effect" type="xs:string"/>
</xs:sequence> o
<xs:attribute name="seq" type="xs integer" use="required"/>
<[xs:complexType>
</xs:element>
</xs:sequence>
</X$ cmnﬁexType> .
<xs complexType name="tSafetyRelatedExample"?
<xs:choice minOccurs="0" maxOccurs=" unbounded">
<xs:element name="diagram">
<xs complexType>
<xs:sequence? )
<xs.element name="name" ¥pe- 'xs:string"/>
<xs.element name="description” type="Xs: gr ng"/?
<XS: eIement name="source" type="xs:string"/?
<[xs:sequence? , . .
<xs:attribute name="seq" type="xs:integer" use="required"/?
<[xs complexType
</xs:element? o
<xs element name="description"?
<xs complexType?
<Xs sequence?
<xs:element narne="topic" yp =
<xs:element name="description
<[xs:sequence?

xs.string"/?.
type="xs.string"/?



<X :att rlbute name="seq" typo="xs:integer" ="required"/»
<[xs complexType>
</xs element>
<xs element name="reference">
<xs complexType>
<xs:sequence> )
<xs:element name="ref" ype- 'xs;string”/»
<xs:element name="relate e="xs:string"/>
<xs:element name="detail" t%e- XS strlng [»
</XS: sequence>
<[xs complexType>
</xs element>
<xs:.element name="document">
<xs complexType>
<XS Sequence» o
<xs:element name="doc" type="xs;string"/>
<xs:.element name="source" type="xs:string"/>
</[X$ sequence>
</xs.complexType>
</xs:elementy
</xs:choice»
<[xs comi)lexType» ]
<xs complexType name="tObjective">
<XS sequence» w4
<xs:element name="obj" minOccurs="1" maxOccurs="unbounded">
<xs:complexType»
<xs simpleContent» LNy
<xs extension base="xs string”» _ ) o
<xs:attribute name="seq" type="xs:integer" use="required
<[xs_ extension»
</xs:simpleContent»
</xs complexType»
</xs:element»
</XS: sequence»
<[xs comPexType» ) )
<xs complexType name="tProcessProblem™>
<XS sequence»
<XS: eIement name="PCP" minQccurs="1" maxQOccurs="unbounded">
<xs:complexType»
<X§ sequence» .
<xs.element name="problem" type="xs: strmg /»
<XS: eIement name="detail" type="xs;string”/»
<xs:element name="rootcause™ type="xs: strlng [»
</xs:sequence» , -
<xs attrlbute name="seq" type="xs:integer” use="required”/>
< IXs. com# lexType»
<[xs element»
</XS: sequence»
<[xs: comi) exType» L
<Xi com exTz/ge name="tSituation">
XS:sequen
<xse|emen name="sit" minOccurs="1" maxQOccurs="unbounded">
<XS: complexT nex
<xs:simpleContent» .
<xs extensjon base="xs:string"» _ ) o
<XS: attrlbute name="seq"” type="xs:integer" use="required
</xs.extension»
<[xs S|mpIeContent»
</xs:complexType»
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<[xs .element>
<[xs :sequence>
</xs comiﬂexType> ) )
<Xs comp exTyp>e name="tMethod">
<XS sequence
<xs<XgIeCrgr%niename- process” winOceur =-1" maxQOccurs="unbounded">
<XS 5|mple ontent> .
<Xs extension hase="xs string"> _ ,
<xs.attribute le="seq" type="xs:integer" use="required"/>
<[xs. extension>
</xs:simpleContent>
</xs:complexType>
</xs element>
<[xs sequence>
<[xs comiﬂexType> ) )
<Xs comp exTyp>e name="tTools">
XS sequence
<xs:glement name="tool" minOccurs="0" maxCccurs="unbounded">
<xs complexType>
<Xs sequence?
<xs.element name="name" type="xs:string"/>
<xs:element name="detail" type="xs:string"/>
<xs:element name="tool ref" type="xs:string"/>
</xs:sequence> , -
<xs:attribute name="seq" type="xs:integer" use="required"/?
</xs:complexType>
<[xs:element>
</xs:sequence>
</xs:comF(1exType> .
<xs:complexType name="tCost">
<xs:sequence minOccurs="1">
<xs:element name= money"
<xs:element name="peple"

% 'XS: strlng minQccurs="0"/>
<xs:element name=’ S)CI||' t
y

%Je- XSS r|ng" minOccurs="0"/>
ype=
pe=

P —

'xs:string" minOccurs="0"/>
<xs:element name="time" t "xs:string™ minOccurs="0"/>
</xs:sequence>
</xs comiﬂexType> ) )
<XS$ comhp exType name="tProcessExample">
<Xs chojce>
<xs:element name="diagram" minOcc.urs="0" maxOccurs="unbounded">
<xs complexType>
<xs:sequence>
<xs:element name="name" type="xs: strlng >
<xs:element name="description" type="Xs:string"/>
<xs:element name="source" type=' xs strlng >
<[xs:sequence> L
<xs:attribute name="seq" type="xs:integer" use="required"/>
<[x complexType>
</xs:element? o . ) .
<xs:element na:ne="description” minOcc.urs="0" maxOccurs="unbounded">
<xs complexType>
<xs sequence? )
<xs:element name="topic" type="xs:string"/>
<xs:element name="description" type="xs:string"/?
<[xs sequence? o
<xs:attribute narne: 'seq" type="xs:integer" use="required"/?
<[xs complex ype?
<[xs element?



<xs:e|emeni name="reference" mninOocurs="0" maxCVi t\s="unbounded™>
<xs complexType>
<Xs_sequence>

<xs:element name="ref" type 'Xs ;str.ing”/>
<xs:element name="relate" type-"xs string"/»
<xs:element name="detall" typo="xs string"/>
<[xs se(iuence>
<[xs:complexType>
</xs element> o
<XS eIemeni name="document" minOi'i'urs="0" maxOccurs="unbounded">
<xs:complexType>

<Xs sequence»
<xs:element name="doc” type="xs;string"/>
<xs:element name="source” type="xs:string"/>
<[xs sequence>
<[xs complexType>
</xs:element>
</xs choice>
</xs: comPIexType>
<xs complexType name="tBasicPt">
<Xs:sequencen
<xs:element name="CreateDate" type- xs:date"/>
<xs:element name="ModifyDate" type="xs:date"/»
<xs:element name="Author" type="xs.string"/>
<xs:.element name="Category" type-“tCategor "[>
<xs:element name="Keywords" type -"tKe)(wor 5"/>
<xs:element name="Comment" typ e— xs:string"/»
<xs.element name="Agreements” pe-"tAc‘}reements [>
<xs:element name="PatternState” PatternState"/>
<xs e ement name="PatternName" type="xs:string" nlllable- false"/>
ement name="Patternintroduction” type="xs string’
mIIabIe-"faIse />
<xs.element name="Force" type="tForce"/>
<xs:element name="ResultContext" type- xs strlng"/>
<xs:element name="KnownUse" type="X YF%
<xs:.element name="RelatedPatterns" type-" elatedPatterns"/>
</xs:sequence>
<xs:attribute name="Pattern_ID" type="xs:ID" use="required"/>
</xs: comFIexType>
<xs:complexType name="tDomainPt">
<xs complexContent>
<xs.extension hase="tBasicPt">
<XS sequence>
<xs:element name="Goal" tF}/pe-"tG
<xs:element name="DomainProblem" type-"tDomamProbIem '[>
<xs element name="DevelopmentProblem"
type="tDevelopmentProblem"/>
<xs:element name="BusinessModel" type-"tBusmessModeI"/>
<xs:element name="Environments" type="tEnvironments"/>
<xs:element name=' SystemConstraln ype-"tSys temConstrain”/>
<xs:element name="Requirements" ype- 'tRequirements”/>
<xs element name="DomainSolution"” type="tDomainSolution"/>
element name="ReqRelationshipConstrain”
type-"tReqReIatlonsh|pConstra|n [>
ement name= StakeholderV|ewp0|nt
type="tSt akeholderV|eWp0|nt '[> . )
<xs:element name="ProcessPatterns” typfe="tRelatedPatterns"/>
<xs:element name="DomainExample" type="tDomainExample"/>
</xs:sequence>

CD
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<[xs:extension>
</xs.complexContent>
</Xs comFIexType>
<xs complexType name="tProcessPt">
<xs:complexContent> ,
<xs extension hase="tBasicPt">
<XS sequence> o o
<xs:element name="0bjective" type="tObjective"/> '
<xs element name="ProcessProblem" tyge_: tProcessProblem'v>
<xs:element name="Situation" type="tS.ituation"/>
: “<x?:e"ement name="ApplicationArea” type="xs string
nillable="false"/>
<xs.element name="Method" type="tMethod"/>
<xs.element name="Tools" type="tTools"/>
<xs:element name="Cost" type="tCost"/> .
<xs:element name="Experiece" type="xs:string"/>
<xs element name="ProcessExample" type="tProcessExample"/>
<[xs sequence>
<[xs extension>
<[xs complexContent>
</xs:comPIexType>
<xs complexType name="tSafetyPt">
<xs complexContent> ,
<xs extension base="tDomainPt">
<Xs sequence)
<xs element narae="Safet AccePtance" type="tSafetyAcceptance"/>
<xs element name= Safet?Requ rements
e="tSafetyRequirements _
type="tSafetyR ts"/>
<Xs element name= SafetySIF ,
<xs element name:;'Acmdent(ﬂpldent" "t&pe:"tAcc de
<xs.element name="RiskHazara" type="tRiskHazard"/>
<xs_element name="SafetyRelatedExample"
type="tSafetyRelatedExample"/>
<[xs sequence>
<[xs extension>
<[xs complexContent>
</xs:complexType> ,
<xs element name="RequirementsPatternSystem">
<xs complexType>
<xs:choice” minOccurs="1" maxQOccurs="unbounded">,
<xs:element name="DomainPattern" type="tDomainPt”/>
<xs.element name="ProcessPattern" type="tProcessPt"/>
<xs.element name="SafetyRelatedPattern" type="tSafetyPt"/>
<[xs choice>
<[xs complexType>
</xs element>
</xs:schema>

nificant" type="tSafetySignific
ntlnciden

2

<xml version="1.0" encodln(_?:"utf-8"?>
<2xml-stylesheet type="text/xsl" href="PatternDocTranslate xs|"?> .
<RequirementsPatternSystem xmins="http://se.cp.eng.Chula.ac.th/repattern
xsi schemalocation="http //se.CP.,eng.chula.ac.th/repattern,_
file://IC:/Documents%20and%20Settings/Media%20Center%20Edition/Desktop/The
sis/pattern%20data/PatternSchema. xSd" , ]
xmlns xsi="http:/WWW. .org/2001/XMLSchema-instance™>

<DomainPattern Pattern 1D="DPt001">


http://se.cp.eng.Chula.ac.th/repattern
file:///C:/Documents%20and%20Settings/Media%20Center%20Edition/Desktop/The
http://WWW.%e0%b8%9e%e0%b8%a3.org/2001/XMLSchema-instance

1S9

<CreateDate>2006-03-21</CreateDate>
<ModifyDate>2006-03-21</ModifyDate>

<Author> </Author>
<Category>
<cat> <[cat>

<[Category>
<Keywords>

<key> <[key>

<key> <[key>
</Keywords>
<Comment> </Comment>

<Agreements>
<agree>3</agree>
<disagree>0</disagree>
</Agreements>
<PatternState>pattern</Patternstate>

<Patter nName> <[Patter nName>
<PatternIntroduction> ,

oo

<[Patternintroduction>

<Force>
<F seq="["> </F>
<F seq="2"> <[F>

<[Force>

<ResultContext>

</ResultContext>

<Known(ise> </Known(ise>

<RelatedPatterns>
<problem seq="[">
<pattern>pl</pattern>
<detail>pl-detail</detail>
<Iproblem>
</RelatedPatterns>
<Goal>
<G seq="1"

<detail>

<[detail>

<gval> <[eval>

<IG>
<G seq="2">



<detai 1>

<[deta 11>

<eval> <[eval>
<[G>
</Goal>
<DomainProblem>
<DMP seq= 1">
<problem> <[problem>
<type>improve</type>

<detail> J

<[detail>
<from>

<who> <Iwho>

<event>
<[from>
<rootcause> ., <[rootcause>
</[DMP>
<DMP seq="2">
<problem> <Iproblem>
<type>improve</type>
<detail>

, <[detail>
<from>

<who> </who>
<where>

</where>
< [from>
<rootcause> <[rootcause>
</DMP>
</DomainProblem>

<DevelopmentProblem>
<DEVP seq="1">

<problem> <Iproblem>
<type>capacity</type>
<detail>

</detail>

<[event>
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</DEVP>
<DEWP seq="2">

<problem> '

<type>cost</type>

<detail>

<[detail>
</DEVP>

</DevelopmentProblem>

<BusinessModel>

<listDetail seq="1">

<topic>
<description>

<List>
<Ist seq="1">
<Ist seq="2">
<Ist seq="3">
<Ist seq="4">
)</lst>
<Ist seq="5">
<Ist seq="6">
<lst seq="7">
<[List>
<[listD etail>
<topicDetail>
<topic>a

<description>

</description
<[topicDetail>
<topicDetail>

<topic>a
<description>

<[topicDetail>
</BusinessModel>
<Environments>

<ent seq="1">

<[topic>

<[topic>

</description>
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<[problem

<[description>

) <lst>
)< lst>

1,

) <llst>



<type>organize</type>
<detail>

<[ent>
<ent seq="2">
<type>peple<itype>

<detail>

<[detail>

<lent>
</Environments>
<SystemConstrain />
<Requirements>

<functionReq Req_ID="FL">

<from> </from>

<detail>

<[functionReq>
<functionReq Req_ID="F2">

<from> <[ from>

<detail>

<[functionReq>
<functionReq Req_ID="F3">

<from> </from>

<detail>

<[functionReq>
<functionReq Req_ID="F4">

<from> <[from>

<detail>

</functionReq>
<non-functionReq Req_ID="NFI">

<from> </from>

<detail>

<type>product req</type>
<[non-functionReq>
<non-functionReq Req_ID="NF2">

<from> </from>

<detail>

<[detail> _
<type>interface req</type>
</non-functionReq>
<non-functionReq Req_ID="NF3">

<frorri> </from>

<detail>

<type>performance_req</type>
<[non-functionReq>
<non-functionReq Req_ID="NF4">

<from> </from>
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<ldetail>

1

<[detail>

</detail>

<[detail>

<[detail>

<[detail>

</detail>



<detail>

<type>product req</type>

<Inon-functionReg>
</Requirements>
<DomainSolution>
<sol seq= 1">

<topic>
<detail>i

<deal>

<conclude>

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

<topic>
<detail>

<deal>

<conclude>

2 <ltopic>

simulation

simulation

<[conclude>

<reqs>NF4</reqs>
</sol>
<sol seq="3">

<topic>mi
<detail>

<deal>

<ldetail>

<[deal>
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<ldetail>

<[topic>

<[detail>

60-70%
20

<[deal>

<[topic>

<[detail>



8.00 - 8.30 .
<conclude>
<[conclude>
<reqs>F3</reqs>
<[sol>

</DomainSolution> _
<RegRelationshipConstrain>
<relationship seq="1">

<topic>
<req>
<req_rel>
<re_ref>NF4</re_ref>
<piority>I</piority>
<[req_rel>
<req_Ttel>
<re_ref>F2</re_ref>
<piority>2</piority>
<[req_rel>
<[reg>

<detail>

<[detail>

<[relationship>
<relationship seq="2">

<topic>n <[topic>
<reg>
<req_rel>
<re_ref>F3</re_ref>
<piority>K/piority>
<Ireq_rel>
<req_rel>
<re_ref>F4</re_ref>
<piority>I</piority>
<Ireq_rel>
<[req>

<detail>

<ldetail>

<[relationship> .
</RegRelationshipConstrain>
<StakeholderViewpoint>

stakeholder seq="1">

<role> <[role>
<views>
<reg>
<re_ref>Fl</re_ref>
<view>

<[view>

<[deal>

<[topic>

1%



<[reg>
<reg>
<re_ref>F2</re_ref>
<view>
<[reg>
<[views>
<[stakeholder
<stakeholder seq="2">
<role> <Irole>
<Views>
<req>
<re_ref>FlI</re_ref>
<view>
<Iview>
<[reg>

<re_ref>F2</re_ref>
<view>

<Ireg>
<reg>
<re_ref>F3</re_ref>

<vigw>

2
<Ireq>
<[views>
<[stakeholder
<stakeholder seq="3">

<role> <Irole>

<views>
<req>
<re_ref>F3</re_ref>

<view>

y</view>
<[reg>
<reg>
<re_ref>NF4</re_ref>

<view>

<[reg>
<reg>
<re_ref>Fd</re_ref>

<view> 2

<[reg>
<[views>
</[stakeholder>
</StakeholderViewpoint>
<ProcessPatterns />

<[view>

<[view>

<[view>

[K/view>

<[view>

195
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<DomainExample />
</DomainPattern>
<ProcessPattern Pat.terll 1P="PPt001">
<CreateDate>2006-03-21</CreateDat e>
<ModifyDate>2006-03-21</ModifyDate>
<Author> </Author>
<Category>
<cat>elicitation</cat>
<[Category>
<Keywords> ,
<key>define environment</key>

<key> <[key>
</Keywords>
<Comment> </Comment>

<Agreements>

<agree>3</agree>

<disagree>0</disagree>
</Agreements>
<PatternState>pattern</PatternState>
<PatternName>Define Environment </PatternName>
<PatternIntroduction />

<Force>
<F seq="I1"> <P
<F seq="2"> <[F>

<[Force>

<ResultContext>

</ResultContext>

<KnownUse />
<RelatedPatterns />
<Objective>

<obj seq="I1"> <lobj>
<obj seq="2"> <lobj>
<obj seq="3"> <lobj>

<[Objective>
<ProcessProblem>
<PCP seq="1">

<problem> <Iproblem>
<detail>

</detail>
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<rootcause>

<[rootcause>

<[PCP>
<PCP seq="2">

<probiem> <Iproblem>
<detail>

! 0
<[detail>

<rootcause> <[rootcause>

<[PCP>
<PCP seq="3">

<problem> )
<[problem>
<detail>

<[detail>
<rootcause>

'<[rootcause>

<IPCP>
<[Proceés Problem>
<Situation>

<sit seq="1"> <[sit>
<sit seq="2M <[sit>

<sit seq="3">
<[sit>
</Situation>

<ApplicationArea> 2

</ApplicationArea>
<Method>

<process seq="1"> <[process>

<process seq="2"> operating System</process>

<process seq="3"> Library software</process>

<process seq="4"> " 0S Library</process>

<process seq="5"> platform
(Hardware+OS+Library)</process>

<process seq="6"> interface database driver,

ERP, Protocal</process>
<process seq="7"> interface <[process>



<process seq="8"> software
.pdf</process>

<process seq = >

<process seq="10">

<process seq="11">

)<Iprocess>

</Method>
<Tools />
<Cost>

<money> </money>
<peple>
<skill>

<time> <[time>

<[Cost>
<Experiece>

Pattern ID="SPtool">
06-03-21</CreateDate>
06-03-21</ModifyDate>
A

<CreateDate>20

<ModifyDate>20

<Author>

<Category>
<cat>ATP</cat>
<cat>Train Control</cat>

<[Category>

<Keywords />

<Comment>

<Agreements>
<agree>3</agree>
<disagree>0</disagree>
</Agreements>

</Author>

<PatternState>$attern< PatternState>
P: Safety Train separation</PatternName>

<Patternintroduction>Safety train separate

<PatternName>A

</Comment>

<Iprocés >
</process>

<Ipeple>
<[skill>
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)
2 2 <[Pattern Introduction>
<Force>
<F seq="1"> <[F>
<F Seq:"2”> (
)</F>
<[Force>

<ResultContext>

</ResultContext>
<KnownUse />
<RelatedPatterns />
<Goal>

<G seq="1">

<detail>

</detail>

<eval> <[eval>

<G>
<G seq="2">

<detail>

<[detail>

<eval> . <feval>

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

<problem> <[problem>
<type>improve</type>
<detail>

<[detail>
<from>
<who> <Iwho>

<when> <lwhen>
</from>
<rootcause> <[rootcause>

</DMP>
</DomainProblem>
<DevelopmentProblem>

<DEVP seq="1">
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<problem> <[probiem>
<type>performance</type>
<detail>

<[detail>
</DEVP>
<DEVP seq="2">
<problem> ?, <Iproblem>
<type>technology</type>
<detail>

* n

<[detail>
</DEVP>
</DevelopmentProblem>
<BusinessModel>
<diagraiti seq="1">

<name> </name>
<description> (

)<Idescription>

<source>SPt001-01.jpg</source>
</diagram>
<diagram seq="2">

<name> <[name>
<description>

)<ldescription>
<source>SPt001-02.jpg</source>
<[/diagram>
<topicDetail>

<topic> </topic>

<description> 2 (Safety

Braking Model)</description>
<[topicDetail>
</BusinessModel>
<Environments>

<ent seq="I">
<type>system</type>
<detail> (Train Supervisions)
</detail>
<lent>

</Environments>
<SystemConstrain>

Cconst seq="1"> , <lconst>
<const seq="2"> <[const>



<const seq="3">

<[const>

</[SystemConstrain>
<Reéquirements>
<functionReq Req_ID="FI">

<from> <[from>

<detail> '

</functionReq>
<functionReq Req_ID="F2">

<from> <[from>

<detail>

<[functionReq>
<functionReq Req_ID="F3">

<from> <[from>

<detail>

<[functionReq>
<functionReq Req_ID="F4">

<from> </from>

<detail>

<[functionReg>
<functionReq Req__ID="F5">

<from> </from>

<detail>
</functionReq>

«»0' 1

' <[detail>

<[detail>

, </detail>

<[detail>

<[detail>

<non-functionReq Req_ ID="NFI">

<from> < [from>

<detail>

<type>product req</type>

<[non-functionR ég>

<[detail>

<non-functionReq Req_ID="NF2">

<from> <[from>

<detail>
model)</detail>

<type>interface_req</type>

<[non-functionReq>
</Requirements>
<DomainSolution>

<sol seq="1">

<topic>mifl
<detail>

<deal>™

(Safety braking

<[topic>

<[detail>
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track circuit</deal>

<conclude> ! <[conclude>
<reqs>FlI</reqs>

<[sol>

<sol seq="2">

<topic>mi </topic>
<detail>

! <[detail>
<deal> (

<[deal>

<conclude> <[conclude>

<reqs>F5</reqs>
<[sol> _
</DomainSolution> _
<ReqRelationshipConstrain>
<relationship seq="I1">

<topic>n </topic>
<req>
<req_rel>
<re_ref>F5</re_ref>
<piority>I</piarity>

<piority>I</piority>
<[req_rel>
<[reg>

<detail>

<[detail>

<[relationship>
<relationship seq="2">

<topic>n </topic>
<req>
<rggmrel>

m;?{;iiig'-” >
[ | ll”l



<piority>I</piority>

<Ireq_rel>

<req_tel>
<re_ref>Fl</re_ref>
<piority>2</piority>

<[req_rel>

<req_rel>
<re_ref>F4</re ref>
<piority>2</piority>

<[req_rel>

<[req>

<detail>

</detail>
<[relationship> _
</RegRelationshipConstrain>
<StakeholderViewpoint>
<stakeholder seq="1">
<role> <[role>
<views>
<req>
<re_ref>F3</re_ref>

<vigw>
manual

<Iview>
<Ireq>
<req>
<re_ref>NF2</re_ref>

<view>
5

<[req>
<Iviews>
<[stakeho]der>
</StakeholderViewpoint>
<ProcessPatterns />
<DomainExample />
<SafetyAcceptance>
<acceptance seq="I">

<detail> ' <[detail>
<cataloglevel>Serious</cataloglevel>
<operatelevel>” <loperatelevel>

</acceptance>
<acceptance seq="2">

<[view>
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<detai 1> Oflluw«</detail>
<cataloglevel>Hight</cataloglevel>
<operatelevel>vT! </operate Level’
</acceptance>
<acceptance seq="3">
<detail> <[detail>
<cataloglevel>Hight</cataloglevel>
<operatelevel> <loperatele vel>

</acceptance>
</Safet¥z cceptance>
<SafetyRequirements>
<sre’ SR_ID= SRI >
<type>protect</type>
<detail> <[detail>
<[sre>

<sre SR_ID="SR2">

<type>protect</type>

<detail> </detail>
</sre>

<sre SR_ID="SR3">
<type>detect</type>

<detail> 1 </detail>

</sre>
<sre SR_ID="SR4">
<type>react</type>

<detail> , <[detail>

<[sre>
<sre SR_ID="SR5">
<typeSreact</type>

<detail> <[detail>

<[sre> ,
</SafetyRequirements>
<SafetySignificant>
<ssig seq="1">
<sreq> <[sreq>
<probability>probable</probability>
<severity>critical</severity>
<[ssig>
<ssig seq="2">
<sreg> " <[sreq>

<probability>probable</probability>
<severity>marginal</severity>
<Issig> .~
<[SafetySignificant>
<Accidentincident>
<ac seq="I">
<type>hardware</type>

<detail> <[detail>

<[ac>
<ac seq="2">
<type>hardware</type>
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<detail> </detail >
<fac>
<ac seq="3">

<type>software</type>

<detail> ' </detail>
<lac>
<ac seq="4">

<type>human</type>

<detail> , <[/detail>
<fac>
<ac seg="5">

<type>software</type>

<detail> <[detail>

<fac> _
<[Accidentlncident>
<RiskHazard>

<rh seq="1">

<detail> <[detail>
<effect>

<[effect>
<[rh>
<rh seq="2">

<detail> <ldetail>

<effect> <[effect>

<[rh>
</RiskHazard>
<SafetyRelatedExample />
</SafetyRelatedPattern>
</RequireinentsPatternSystem>
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1 Safety Train Separate
1

Safety train separate

safety train separate
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(System Constraint) safety train separate
g
Safety train separate
safety train separate
g
safety train separate
safety train separate
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2 Door open control protection interlocks
[ 1
Door Open Control Protection Interlocks

Door Open Control Protection Interlocks

(System Constraint) Door Open Control Protection Interlocks

Door Open Control Protection Interlocks
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Door Open Control Protection Interlocks

Door Open Control Protection
Interlocks

Door Open Control Protection Interlocks

Door Open Control Protection Interlocks

Door Open Control
Protection Interlocks
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3 Train Location and Speed
1
Train Location and Speed Determination
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Train Location and Speed Determination

(System Constraint) Train Location and Speed Determination

Train Location and Speed Determination

Train Location and Speed Determination

Train Location and Speed Determination
Train Location and Speed
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T Train Location and Speed Determination

8 Train Location and Speed Determination

9 Train Location and Speed
Determination

10,

Train Location and Speed Determination
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