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.1 HsnuuazanNnaNglussuuuad

u@d (Distributed Annotation System: DAS) t'i‘lunﬁﬁmugﬂuuu‘iﬂﬂmnaa‘fflﬁ'lumsuanulﬁ'ﬂu
Fydnwahmediing (Biological Annotations) lagiiusetiumalaannnnuundadiih “Annotation lai
mslivimslugdoyauuuguinauden udamsgmhlinssnslugaamuiian g fayagnnszne
fedinedues DAS Hayaiudilailddayaiusafiuiumw Annotations 199 ¢ udmsuana
{Wumw Annotations 6149 &ua:gna%q%uﬁwlnatauﬁum DAS amwi n.1

ThaiSNP-2

ThaiSNP-1

PANSNP

BIOTEC Laboratory
A n.1 wndalumsysanmstayaveuad

mnmwf; .1 Application tj'wi BIOTEC Laboratory {Wums574 Annotation 310 Server 64 ) ﬁ
nsznsaguudueasLiln

TusTanoanes DAS axlimsdudude URL waslimodwsifiu XML #iensel#ldfunn
myasessvilaresmsisulisunsy wasiulumuunfazessadiiulgasda (Representation State
Transfer: REST) laglauwvsnmsliusnmsitu 2 drufia d1ausede (Reference Sequence) ua
@SWnasdyanuniuazady (Reference and Annotation Servers) Gai

The Reference Sequence

Reference Sequence Usznaumeidiauas “entry points” ﬁtﬁuaﬁu sequence LLa¢ lengths YDUGAY
entry point Toaluvn genome project, entry points 2199218y chromosomes Y?\!'mm n?amwzt‘i‘]uqﬁ
289 clone %39 contig |

Entry points t‘flus:ﬁ'ugqqa (top level) TumsaSureuy reference sequence map ﬁ"uﬁa weaz
entry point ziilasaindas 9 wisUsznauludenauuas component 619 Fearduni start waz
stop SNWUSHY reference sequence

Reference and Annotation Servers

DAS Us2nauele Reference Sequence Server WaY Annotation Servers vnﬁ‘w‘%amm’mﬁq Tag
Annotation Server 3¢3518M5YDY Annotation UNUININUY Genome "fnum‘a: Annotation QSLF;SJ’JT.ENfT'IJ
WHUHI UM (Genome Map) Tildeunviei3aeu (Start) ua:éuqﬂ (Stop) Wuanuduwuslumsszy
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fUMLAUY Genome Map 108 Annotation iianaiimsliudmasiiuma URL fiansnsaliglildnuld
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Annotations 3 Types Methods was Categories 1a# Annotation Type n:gmﬁanmnswmwm
Types fiilamMaddyMadIY Biological uariliaudausiu EMBL/GenBank Feature Table Tags (2iu
Annotation Types U52naueI8 “exon” “intron” “CDS” uar “splice3” Annotation Method Wud
adungAManyuzyaIdyansel (Annotated Feature) gnauwulaasals uazanamingfianmsiedean
Tsunsuiild@umy, Annotation Category t'{lwmwijawﬁ'\ﬁeiwq fisansolfiitansas, 9ngy
UAZUUNUSZLANYBY Annotation 13U “Homology” “variation” way “transcribed”

1.2 #ANNIINNIU uasu‘%mﬂuszvuuma

mslFnulussuuuasslinuihugadmdiinGeuaiauuimsludugefiaiulaaeuies
uad laedl Reference sequence server ({lu annotation server mmfiaulué’wia‘lﬂﬁ

(1) Lﬁa'lﬁ Reference sequence id, 3¢ad4@ raw DNA %83 sequence 13:14 9

(2) tiial# Reference sequence id, LEIAT annotation uawu’mwg “component” Tail
component annotations Wumsadueih sequence 1ﬁgﬂ assembly 310 smaller part T large part 910
top down Teadals

(3) Lf‘ia‘lﬁ Reference sequence id, 32461 annotation uawmﬂwg “supercomponent” %uﬂu
component parent annotations ﬁa%v’lﬂmi assembly 284 sequence 11 bottom up

Dol EsWnasinMsUWiesEniN Reference WAz Annotation Servers Tumsl#nuadearaaslaid
AMAUANEINTY NN ESHOBSRE eI WSS reference sequence information WA annotation
information wAnThiidhAayfiuanenaiufe reference sequence server favsasiundaliuzmsdaya

sequence map Lae raw DNA luweuzhi annotation server laisutuaasdi
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u.1 nuuramatmawsmwagatauau (VirtualWsResourceService )

header
GetAvailableOrganisms m &—
{{

put @ without argument

put e Im o( o@anisms

username

header Gz_ng

ilableR f \
GetAvailableResources - mwmm

output @ st of resources

o » string: username
[ VirtualWsResourceService }{ ..ol R e
\&MvailablekesourcesayOrganism | ailek Rt

input @ string: organism name

\ output @ list of resources

string: passwovd

GetResourceDetails
input @ string: resource name

output & list of resource details

input @ without argument
M ® listif web service resources

- a a o
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GetAvailableWebServiceResource

N 9.1 Guigefisunasuinsiayatdiioudienansuanineazidsarasiayauay
a P e | o -
wNieasvInlada YD VirtualWsResourceService.wsdl MNAITNN 2.1

M3 2.1 nadara v Haunaiuimstsyaaiiau

<?xml version='1.0' encoding='UTF-8'?2>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<definitions
xmlns:wsu="http://docs.ocasis-open.org/wss/2004/01/0asis-200401-wss-wssecurity-
utility=1.0.x%sd"
xmlns:wsp="http://www.w3.0rg/ns/ws-policy"
xmlns:wspl_2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.0rg/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://vws.biotec.or.th/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"”
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://vws.biotec.or.th/"
name="VirtualWsResourceService">
<types>
<xsd:schema>
<xsd:import namespace="http://vws.biotec.or.th/"
schemaLocation="VirtualWsResourceService.xsd" />
</xsd:schema>
</types>
<message name="GetAvailableOrganisms">
<part name="parameters" element="tns: GetAvallableOrganlsms" />
<part name="authHeader" element="tns:authHeader" />
</message>
<message name="GetAvailableOrganismsResponse">

<part name="result" element="tns:GetAvailableOrganismsResponse" />
</message>
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<message name="GetAvailableResources">
<part name="parameters" element="tns:GetAvailableResources" />
<part name="authHeader" element="tns:authHeader" />
</message>
<message name="GetAvailableResourcesResponse">
<part name="result" element="tns:GetAvailableResourcesResponse" />
</message>
<message name="GetAvailableResourcesByOrganism">
<part name="parameters" element="tns:GetAvailableResourcesByOrganism" />
<part name="authHeader" element="tns:authHeader" />
</message>
<message name="GetAvailableResourcesByOrganismResponse">

<part name="result" element="tns:GetAvailableResourcesByOrganismResponse" />
</message>

<message name="GetResourceDetails">
<part name="parameters" element="tns:GetResourceDetails" />
<part name="authHeader" element="tns:authHeader" />
</message>
<message name="GetResourceDetailsResponse">
<part name="result" element="tns:GetResourceDetailsResponse" />
</message>
<message name="GetAvailableWebServiceResource">
<part name="parameters" element="tns:GetAvailableWebServiceResource" />
</message>
<message name="GetAvailableWebServiceResourceResponse">
<part name="parameters"
element="tns:GetAvailableWebServiceResourceResponse" />
</message>
<portType name="VirtualWsResource">
<operation name="GetAvailableOrganisms"
parameterOrder="parameters authHeader">
<input
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableOrganismsRequest"
message="tns:GetAvailableOrganisms" />
<output
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableOrganismsResponse"
message="tns:GetAvailableOrganismsResponse" />
</operation>
<operation name="GetAvailableResources"
parameterOrder="parameters authHeader">
<input
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableResourcesRequest"
message="tns:GetAvailableResources" />
<output
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableResourcesResponse"
message="tns:GetAvailableResourcesResponse" />
</operation>
<operation name="GetAvailableResourcesByOrganism"
parameterOrder="parameters authHeader">
<input
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableResourcesByOrganis
mRequest" message="tns:GetAvailableResourcesByOrganism" />
<output
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableResourcesByOrganis
mResponse" message="tns:GetAvailableResourcesByOrganismResponse" />
</operation>
<operation name="GetResourceDetails" parameterOrder="parameters authHeader">
<input
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetResourceDetailsRequest"
message="tns:GetResourceDetails" />
<output
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetResourceDetailsResponse"
message="tns:GetResourceDetailsResponse" />
</operation>
<operation name="GetAvailableWebServiceResource">
<input
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableWebServiceResource
Request" message="tns:GetAvailableWebServiceResource" />
<output
wsam:Action="http://vws.biotec.or.th/VirtualWsResource/GetAvailableWebServiceResource
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Response" message="tns:GetAvailableWebServiceResourceResponse" />
</operation>
</portType>

<binding name="VirtualWsResourcePortBinding" type="tns:VirtualWsResource">

<soap:binding transport="http://schemas.xmlsoap.org/soap/http"
style="document" />
<operation name="GetAvailableOrganisms">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" parts="parameters" />
<soap:header message="tns:GetAvailableOrganisms"
part="authHeader" use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableResources">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" parts="parameters" />
<soap:header message="tns:GetAvailableResources"
part="authHeader" use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableResourcesByOrganism">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" parts="parameters" />
<soap:header message="tns:GetAvailableResourcesByOrganism"
part="authHeader" use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetResourceDetails">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" parts="parameters" />
<soap:header message="tns:GetResourceDetails"
part="authHeader" use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableWebServiceResource">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal” />
</output>
</operation>
</binding>
<service name="VirtualWsResourceService">
<port name="VirtualWsResourcePort"
binding="tns:VirtualWsResourcePortBinding">
<soap:address

location="http://localhost:8080/VirtualWsResource/VirtualWsResourceService" />

</port>
</service>
</definitions>
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<?xml version='1.0' encoding='UTF-8"'?2>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<xs:schema
xmlns:tns="http://vws.biotec.or.th/"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
version="1.0"
targetNamespace="http://vws.biotec.or.th/">
<xs:element name="GetAvailableOrganisms" type="tns:GetAvailableOrganisms" />
<xs:element name="GetAvailableOrganismsResponse"
type="tns:GetAvailableOrganismsResponse" />
<xs:element name="GetAvailableResources" type="tns:GetAvailableResources" />
<xs:element name="GetAvailableResourcesByOrganism"
type="tns:GetAvailableResourcesByOrganism" />
<xs:element name="GetAvailableResourcesByOrganismResponse"
type="tns:GetAvailableResourcesByOrganismResponse" />
<xs:element name="GetAvailableResourcesResponse"
type="tns:GetAvailableResourcesResponse" />
<xs:element name="GetAvailableWebServiceResource"
type="tns:GetAvailableWebServiceResource" />
<xs:element name="GetAvailableWebServiceResourceResponse"
type="tns:GetAvailableWebServiceResourceResponse" />
<xs:element name="GetResourceDetails" type="tns:GetResourceDetails" />
<xs:element name="GetResourceDetailsResponse"
type="tns:GetResourceDetailsResponse" />
<xs:element name="authHeader" nillable="true" type="tns:authHeaderType" />

<xs:complexType name="GetAvailableResources">
<xs:sequence />
</xs:complexType>

<xs:complexType name="authHeaderType">
<xs:sequence>
<xs:element name="username" type="xs:string" default="anonymous" />
<xs:element name="password" type="xs:string" default="anonymous" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetAvailableResourcesResponse">
<xs:sequence>
<xs:element name="return"
type="tns:resourceResponseType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceResponseType">
<xs:sequence>
<xs:element name="resource"
type="tns:resourceType" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
<xs:element name="organism" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>
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<xs:complexType name="GetAvailableResourcesByOrganism">
<xs:sequence>
<xs:element name="organism" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetAvailableResourcesByOrganismResponse">
<Xs:sequence>
<xs:element name="return"
type="tns:resourceResponseType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetResourceDetails">
<xs:sequence>
<xs:element name="resourceName" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetResourceDetailsResponse">
<xs:sequence>
<xs:element name="return"
type="tns:resourceDetailResponseType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceDetailResponseType">
<Xs:sequence>
<xs:element name="resource"
type="tns:resourceDetailType" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceDetailType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
<xs:element name="organism" type="xs:string" />
<xs:element name="wsdlLocation" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="mirrored" type="xs:boolean" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>

<xs:complexType name="GetAvailableOrganisms">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetAvailableOrganismsResponse">
<xs:sequence>
<xs:element name="result"
type="tns:organismResponseType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="organismResponseType">
<xs:sequence>
<xs:element name="organism"
type="tns:organismType" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="organismType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
</xs:sequence>
</xs:complexType>
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<xs:complexType name="GetAvailableWebServiceResource">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetAvailableWebServiceResourceResponse">
<xs:sequence>
<xs:element name="return"
type="tns:getWebServiceResourceType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="getWebServiceResourceType">
<xs:sequence>
<xs:element name="webServiceResource"
type="tns:webServiceResourceType" maxOccurs="unbounded" />
</Xs:sequence>
</xs:complexType>

<xs:complexType name="webServiceResourceType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="resourceWsdlUrl" type="xs:string" />
<xs:element name="email" type="xs:string" />
<xs:element name="organization" type="xs:string" />
<xs:element name="orgUrl" type="xs:string" />
<xs:element name="description" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
</xs:complexType>
</xs:schema>
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<?xml version='1l.0' encoding='UTF-8'?2>

utility-1.0.xsd"
xmlns:wsp="http://www.w3.0rg/ns/ws-policy"
xmlns:wspl 2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.0rg/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://ws.biotec.or.th/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema”
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://ws.biotec.or.th/"
name="WsResourceService">
<types>
<xsd:schema>
<xsd:import
namespace="http://ws.biotec.or.th/"
schemaLocation="WsResourceService.xsd" />
</xsd:schema>
</types>

xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-wssecurity-

<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->

<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->

<definitions
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<message name="GetEntryPoints">
<part name="parameters" element="tns:GetEntryPoints" />
</message>
<message name="GetEntryPointsResponse">
<part name="parameters" element="tns:GetEntryPointsResponse" />
</message>
<message name="GetTypes">
<part name="parameters" element="tns:GetTypes" />
</message>
<message name="GetTypesResponse">
<part name="parameters" element="tns:GetTypesResponse" />
</message>
<message name="GetStylesheet">
<part name="parameters" element="tns:GetStylesheet" />
</message>
<message name="GetStylesheetResponse">
<part name="parameters" element="tns:GetStylesheetResponse" />
</message>
<message name="GetFeatures">
<part name="parameters" element="tns:GetFeatures" />
</message>
<message name="GetFeaturesResponse">
<part name="parameters" element="tns:GetFeaturesResponse" />
</message>
<message name="GetDna">
<part name="parameters" element="tns:GetDna" />
</message>
<message name="GetDnaResponse">
<part name="parameters" element="tns:GetDnaResponse" />
</message>
<message name="GetSequence">
<part name="parameters" element="tns:GetSequence" />
</message>
<message name="GetSequenceResponse">
<part name="parameters" element="tns:GetSequenceResponse" />
</message>
<message name="GetWebServiceStatus">
<part name="parameters" element="tns:GetWebServiceStatus" />
</message>
<message name="GetWebServiceStatusResponse">
<part name="parameters" element="tns:GetWebServiceStatusResponse" />
</message>
<portType name="WsResource">
<operation name="GetEntryPoints">
<input
wsam:Action="http://ws.biotec.or.th/WsResource/GetEntryPointsRequest"
message="tns:GetEntryPoints" />
<output
wsam:Action="http://ws.biotec.or.th/WsResource/GetEntryPointsResponse"
message="tns:GetEntryPointsResponse" />
</operation>
<operation name="GetTypes">
<input wsam:Action="http://ws.biotec.or.th/WsResource/GetTypesRequest"
message="tns:GetTypes" />
<output wsam:Action="http://ws.biotec.or.th/WsResource/GetTypesResponse"
message="tns:GetTypesResponse" />
</operation>
<operation name="GetStylesheet">
<input
wsam:Action="http://ws.biotec.or.th/WsResource/GetStylesheetRequest"
message="tns:GetStylesheet" />
<output
wsam:Action="http://ws.biotec.or.th/WsResource/GetStylesheetResponse"
message="tns:GetStylesheetResponse" />
</operation>
<operation name="GetFeatures">
<input wsam:Action="http://ws.biotec.or.th/WsResource/GetFeaturesRequest"
message="tns:GetFeatures" />
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<output
wsam:Action="http://ws.biotec.or.th/WsResource/GetFeaturesResponse"
message="tns:GetFeaturesResponse" />
</operation>
<operation name="GetDna">
<input wsam:Action="http://ws.biotec.or.th/WsResource/GetDnaRequest"
message="tns:GetDna" />
<output wsam:Action="http://ws.biotec.or.th/WsResource/GetDnaResponse"
message="tns:GetDnaResponse" />
</operation>
<operation name="GetSequence">
<input wsam:Action="http://ws.biotec.or.th/WsResource/GetSequenceRequest"
message="tns:GetSequence" />
<output
wsam:Action="http://ws.biotec.or.th/WsResource/GetSequenceResponse"
message="tns:GetSequenceResponse" />
</operation>
<operation name="GetWebServiceStatus">
<input
wsam:Action="http://ws.biotec.or.th/WsResource/GetWebServiceStatusRequest"
message="tns:GetWebServiceStatus" />
<output
wsam:Action="http://ws.biotec.or.th/WsResource/GetWebServiceStatusResponse"
message="tns:GetWebServiceStatusResponse" />
</operation>
</portType>
<binding name="WsResourcePortBinding" type="tns:WsResource">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http"
style="document" />
<operation name="GetEntryPoints">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetTypes">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetStylesheet">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetFeatures">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetDna">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
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<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetSequence">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetWebServiceStatus">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
<service name="WsResourceService">
<port name="WsResourcePort" binding="tns:WsResourcePortBinding">
<soap:address
location="http://localhost:8080/WsResource/WsResourceService" />
</port>
</service>
</definitions>

NNMTIN 2.3 eaaddaimahitnenasendiduuaadninyasduigesaunasuinms
HONATNDUYD WsResourceService.xsd WANYILUBHAGIN TN 9.4 Gl

MINT 2.4 ANsENFENLEaITNT TuaIdunasuIMTaya

<?xml version='1.0' encoding='UTF-8'?>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<xs:schema
xmlns:tns="http://ws.biotec.or.th/"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
version="1.0" targetNamespace="http://ws.biotec.or.th/">
<xs:import />
<xs:element name="DASDSN" type="tns:dasDsnType" />
<xs:element name="DASEP" type="tns:dasEpType" />
<xs:element name="DASTYPES" type="tns:dasTypesType" />
<xs:element name="GetDna" type="tns:GetDna" />
<xs:element name="GetDnaResponse" type="tns:GetDnaResponse" />
<xs:element name="GetEntryPoints" type="tns:GetEntryPoints" />
<xs:element name="GetEntryPointsResponse" type="tns:GetEntryPointsResponse" />
<xs:element name="GetFeatures" type="tns:GetFeatures" />
<xs:element name="GetFeaturesResponse" type="tns:GetFeaturesResponse" />
<xs:element name="GetSequence" type="tns:GetSequence" />
<xs:element name="GetSequenceResponse" type="tns:GetSequenceResponse" />
<xs:element name="GetStylesheet" type="tns:GetStylesheet" />
<xs:element name="GetStylesheetResponse" type="tns:GetStylesheetResponse" />
<xs:element name="GetTypes" type="tns:GetTypes" />
<xs:element name="GetTypesResponse" type="tns:GetTypesResponse" />

<xs:element
<xs:element

name="GetWebServiceStatus" type="tns:GetWebServiceStatus" />
name="GetWebServiceStatusResponse"
type="tns:GetWebServiceStatusResponse" />
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<xs:complexType name="GetWebServiceStatus">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetWebServiceStatusResponse">
<xs:sequence>
<xs:element name="return" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetDna">
<xs:sequence>
<xs:element name="dataSourceName" type="xs:string" minOccurs="0" />
<xs:element name="segment" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetDnaResponse">
<Xs:sequence>
<xs:element name="DASDNA" type="tns:dasDnaType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="dasDnaType">
<Xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="ERRORSEGMENT" type="tns:errorSegmentType" />
<xs:element name="UNKNOWNSEGMENT" type="tns:unknownSegmentType" />
<xs:element name="SEQUENCE" type="tns:dnaSequenceType" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="errorSegmentType">
<xs:sequence />
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:string" />
<xs:attribute name="stop" type="xs:string" />
<xs:attribute name="message" type="xs:string" />
</xs:complexType>

<xs:complexType name="unknownSegmentType">
<xXs:sequence />
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:string" />
<xs:attribute name="stop" type="xs:string" />
<xs:attribute name="message" type="xs:string" />
</xs:complexType>

<xs:complexType name="dnaSequenceType">
<Xs:sequence>
<xs:element name="DNA" type="tns:dnaType" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="size" type="xs:long" />
<xs:attribute name="version" type="xs:string" />
</xs:complexType>

<xs:complexType name="dnaType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="length" type="xs:long" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
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<xs:complexType name="GetTypes">
<xs:sequence>

<xs:element name="dataSourceName" type="xs:string" minOccurs="0" />

</xs:sequence>
</xs:complexType>

<xs:complexType name="GetTypesResponse">
<xs:sequence>

<xs:element name="DASTYPES" type="tns:dasTypesType" minOccurs="0" />

</xs:sequence>
</xs:complexType>

<xs:complexType name="dasTypesType">
<xs:sequence>
<xs:element name="GFF" type="tns:typesGffType" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="typesGffType">
<xs:sequence>
<xs:element name="SEGMENT" type="tns:typesSegmentType"
maxOccurs="unbounded" />
</xXs:sequence>
<xs:attribute name="version" type="xs:string" />
<xs:attribute name="href" type="xs:string" />
<xs:attribute name="summary" type="xs:string" />
</xs:complexType>

<xs:complexType name="typesSegmentType">
<xs:sequence>
<xs:element name="TYPE" type="tns:typesTypeType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="size" type="xs:long" />
<xs:attribute name="version" type="xs:string" />
<xs:attribute name="label" type="xs:string" />
</xs:complexType>

<xs:complexType name="typesTypeType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="category" type="xs:string" />
<xs:attribute name="method" type="xs:string" />
<xs:attribute name="source" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="GetSequence">
<xs:sequence>
<xs:element name="dataSourceName" type="xs:string" minOccurs="0"
<xs:element name="segment" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetSequenceResponse">
<xs:sequence>
<xs:element name="DASSEQUENCE" type="tns:dasSequenceType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="dasSequenceType">
<Xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">

/>
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<xs:element name="SEQUENCE" type="tns:sequenceSequenceType" />
<xs:element name="UNKNOWNSEGMENT" type="tns:unknownSegmentType" />
<xs:element name="ERRORSEGMENT" type="tns:errorSegmentType" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="sequenceSequenceType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="size" type="xs:long" />
<xs:attribute name="moltype" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="GetStylesheet">
<xs:sequence>
<xs:element name="dataSourceName" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetStylesheetResponse">
<xXs:sequence>
<xs:element name="DASSTYLE" type="tns:dasStyleType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="dasStyleType">
<xs:sequence>
<xs:element name="STYLESHEET" type="tns:styleSheetType" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="styleSheetType">
<xs:sequence>
<xs:element name="CATEGORY" type="tns:styleCategoryType"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="version" type="xs:string" />
</xs:complexType>

<xs:complexType name="styleCategoryType">
<xs:sequence>
<xs:element name="TYPE" type="tns:styleTypeType" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
</xs:complexType>

<xs:complexType name="styleTypeType">
<xs:sequence>
<xs:element name="GLYPH" type="tns:styleGlyphType"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="label" type="xs:string" />
</xs:complexType>

<xs:complexType name="styleGlyphType">
<xs:sequence>
<xs:element name="ARROW" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="ANCHORED ARROW" type="tns:styleGlyphAttrType"
minOccurs="0" />

<xs:element name="BOX" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="CROSS" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="EX" type="tns:styleGlyphAttrType" minOccurs="0" />
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<xs:element name="HIDDEN" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="LINE" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="SPAN" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="TEXT" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="TOOMANY" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="TRIANGLE" type="tns:styleGlyphAttrType"
minOccurs="0" />

<xs:element name="PRIMERS" type="tns:styleGlyphAttrType" minOccurs="0" />
<xs:element name="HAT" type="tns:styleGlyphAttrType" minOccurs="0" />

</xs:sequence>

<xs:attribute name="zoom" type="xs:string" />

</xs:complexType>

<xs:complexType name="styleGlyphAttrType">
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="LINE_STYLE" type="tns:styleLineStyleSimpleType" />
<xs:element name="HEIGHT" type="xs:int" />
<xs:element name="STRANDED" type="xs:string" />
<xs:element name="STRING" type="xs:string" />
<xs:element name="COLOR" type="xs:string" />
<xs:element name="KEY" type="xs:string" />
<xs:element name="DESCRIPTION" type="xs:string" />
<xs:element name="LINK" type="xs:string" />
<xs:element name="FLOAT" type="xs:float" />
<xs:element name="LABEL_DENSITY" type="xs:int" />
<xs:element name="FGCOLOR" type="xs:string" />
<xs:element name="BGCOLOR" type="xs:string" />
<xs:element name="BUMP" type="xs:string" />
<xs:element name="INT" type="xs:int" />
<xs:element name="FONT" type="xs:string" />
<xs:element name="STYLE" type="xs:string" />
<xs:element name="FONT2COLOR" type="xs:string" />
<xs:element name="BOOL" type="xs:string" />
<xs:element name="BUMP_DENSITY" type="xs:int" />
<xs:element name="DIRECTION" type="tns:styleDirectionSimpleType" />
<xs:element name="PARALLEL" type="xs:string" />
<xs:element name="FONTSIZE" type="xs:int" />
<xs:element name="FONT_STYLE" type="tns:styleFontStyleSimpleType" />
<xs:element name="LINEWIDTH" type="xs:int" />
<xs:element name="DECORATED_ INTRONS" type="xs:int" />
<xs:element name="CITATION" type="xs:string" />
<xs:element name="LABEL" type="xs:string" />
<xs:element name="LINK_TARGET" type="xs:string" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="epEntryPointsType">
<xs:sequence>
<xs:element name="SEGMENT" type="tns:epSegmentType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="href" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
</xs:complexType>

<xs:complexType name="epSegmentType">
<xs:simpleContent>

<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="size" type="xs:long" />
<xs:attribute name="type" type="xs:string" />
<xs:attribute name="orientation" type="xs:string" />
<xs:attribute name="subparts" type="tns:epPartType" />
<xs:attribute name="superparts" type="tns:epPartType" />
<xs:attribute name="class" type="xs:string" />

</xs:extension>
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</xs:simpleContent>
</xs:complexType>

<xs:complexType name="featureParentType">
<xs:sequence />
<xs:attribute name="id" type="xs:string" />
</xs:complexType>

<xs:complexType name="dasEpType">
<xs:sequence>
<xs:element name="ENTRY_POINTS" type="tns:epEntryPointsType" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="featureType">
<xs:sequence>
<xs:element name="TYPE" type="tns:featureTypeType" />
<xs:element name="METHOD" type="tns:featureMethodType" />
<xs:element name="START" type="xs:long" />
<xs:element name="END" type="xs:long" />
<xs:element name="SCORE" type="xs:string" />
<xs:element name="ORIENTATION" type="xs:string" />
<xs:element name="PHASE" type="xs:string" />
<xs:element name="PART" type="tns:featurePartType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="PARENT" type="tns:featureParentType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="NOTE" type="tns:featureNoteType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="LINK" type="tns:featureLinkType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="TARGET" type="tns:featureTargetType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="GROUP" type="tns:featureGroupType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="label" type="xs:string" />
</xs:complexType>

<xs:complexType name="featureTypeType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="category" type="xs:string" />
<xs:attribute name="reference"
type="tns: featureReferenceSimpleType" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="featureMethodType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="featurePartType">
<xs:sequence />
<xs:attribute name="id" type="xs:string" />
</xs:complexType>

<xs:complexType name="featureNoteType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="tag" type="xs:string" />
</xs:extension>
</xs:simpleContent>
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</xs:complexType>

<xs:complexType name="featureLinkType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="href" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</%s:complexType>

<xs:complexType name="featureTargetType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="id" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="featureGroupType">
<xs:sequence>
<xs:element name="NOTE" type="tns:featureNoteType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="LINK" type="tns:featureLinkType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="TARGET" type="tns:featureTargetType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="label" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>

<xs:complexType name="dsnSourceType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="mirrored" type="xs:string" />
<xs:attribute name="organism" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="featureGffType">

<Xs:sequence>

<xs:element name="SEGMENT" type="tns:featureSegmentType"
maxOccurs="unbounded" />

</xs:sequence>

<xs:attribute name="version" type="xs:string" />

<xs:attribute name="href" type="xs:string" />
</xs:complexType>

<xs:complexType name="featureSegmentType">
<xXs:sequence>
<xs:element name="FEATURE" type="tns:featureType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="start" type="xs:long" />
<xs:attribute name="stop" type="xs:long" />
<xs:attribute name="size" type="xs:long" />
<xs:attribute name="type" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
<xs:attribute name="label" type="xs:string" />
</xs:complexType>
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<xs:complexType name="dsnMapmasterType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="url" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="dsnType">
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="SOURCE" type="tns:dsnSourceType" />
<xs:element name="DESCRIPTION" type="tns:dsnDescriptionType" />
<xs:element name="MAPMASTER" type="tns:dsnMapmasterType" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="dsnDescriptionType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="href" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="dasDsnType">
<xs:sequence>
<xs:element name="DSN" type="tns:dsnType" maxOccurs="unbounded" />
</Xs:sequence>
<xs:attribute name="name" type="xs:string" />
</xs:complexType>

<xs:complexType name="dasGffType">
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="ERRORSEGMENT" type="tns:errorSegmentType" />
<xs:element name="UNKNOWNSEGMENT" type="tns:unknownSegmentType" />
<xs:element name="GFF" type="tns:featureGffType" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetEntryPoints">
<xs:sequence>
<xs:element name="dataSourceName" type="xs:string" minOccurs="0" />
</xs:sequence> )
</xs:complexType>

<xs:complexType name="GetEntryPointsResponse">
<xs:sequence>
<xs:element name="DASEP" type="tns:dasEpType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetFeatures">
<xs:sequence>
<xs:element name="dataSourceName" type="xs:string" minOccurs="0" />
<xs:element name="segment" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="type" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="category" type="xs:string"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="feature_id" type="xs:string" minOccurs="0" />
<xs:element name="group_id" type="xs:string" minOccurs="0" />
</xXs:sequence>
</xs:complexType>
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<xs:complexType name="GetFeaturesResponse">
<xs:sequence>
<xs:element name="DASGFF" type="tns:dasGffType" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:simpleType name="epPartType">
<xs:restriction base="xs:string">
<xs:enumeration value="yes" />
<xs:enumeration value="no" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="featureReferenceSimpleType">
<Xs:restriction base="xs:string">
<xs:enumeration value="yes" />
<Xs:enumeration value="no" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="styleDirectionSimpleType">
<xs:restriction base="xs:string">
<Xs:enumeration value="N" />
<xs:enumeration value="E" />
<xs:enumeration value="S" />
<x¥s:enumeration value="W" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="styleFontStyleSimpleType">
<xs:restriction base="xs:string">
<xs:enumeration value="bold" />
<xs:enumeration value="italic" />
<xXs:enumeration value="underline" />
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="styleLineStyleSimpleType">
<xs:restriction base="xs:string">
<xs:enumeration value="hat" />
<Xs:enumeration value="solid" />
<xs:enumeration value="dashed" />
</xs:restriction>
</xs:simpleType>
</xs:schema>
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5 e . input @ without argument
WsResourceDescriptionService GetDataSourceName 1 T ol ol
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<?xml version='1.0' encoding='UTF-8'?>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -=->
<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-., =->
<definitions
xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-wssecurity-
utility-1.0.xsd"
xmlns:wsp="http://www.w3.0rg/ns/ws-policy"
xmlns:wspl 2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.0rg/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://ws.biotec.or.th/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://ws.biotec.or.th/"
name="WsResourceDescriptionService">
<types>
<xsd:schema>
<xsd:import namespace="http://ws.biotec.or.th/"
schemaLocation="WsResourceDescriptionService.xsd" />
</xsd:schema>
</types>
<message name="GetDataSourceName">
<part name="parameters" element="tns:GetDataSourceName" />
</message>
<message name="GetDataSourceNameResponse">
<part name="parameters" element="tns:GetDataSourceNameResponse" />
</message>
<portType name="WsResourceDescription">
<operation name="GetDataSourceName">
<input
wsam:Action="http://ws.biotec.or.th/WsResourceDescription/GetDataSourceNameRequest"
message="tns:GetDataSourceName" />
<output
wsam:Action="http://ws.biotec.or.th/WsResourceDescription/GetDataSourceNameResponse"
message="tns:GetDataSourceNameResponse" />
</operation>
</portType>
<binding name="WsResourceDescriptionPortBinding"
type="tns:WsResourceDescription">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http"
style="document" />
<operation name="GetDataSourceName">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
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<service name="WsResourceDescriptionService">

<port name="WsResourceDescriptionPort"
binding="tns:WsResourceDescriptionPortBinding">
<soap:address

location="http://localhost:8080/WsResource/WsResourceDescriptionService" />
</port>

</service>

</definitions>
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<?xml version='1.0' encoding='UTF-8'?>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<xs:schema xmlns:tns="http://ws.biotec.or.th/"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema" version="1.0"
targetNamespace="http://ws.biotec.or.th/">

<xs:element name="DASDSN" type="tns:dasDsnType" />

<xs:element name="GetDataSourceName" type="tns:GetDataSourceName" />

<xs:element name="GetDataSourceNameResponse"

type="tns:GetDataSourceNameResponse" />

<xs:complexType name="GetDataSourceName">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetDataSourceNameResponse">
<xs:sequence>
<xs:element name="DASDSN" type="tns:dasDsnType" minOccurs="0" />
</Xs:sequence>
</xs:complexType>

<xs:complexType name="dasDsnType">
<xs:sequence>
<xs:element name="DSN" type="tns:dsnType" maxOccurs="unbounded" />
</xXs:sequence>
<xs:attribute name="name" type="xs:string" />
</xs:complexType>

<xs:complexType name="dsnType">
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="SOURCE" type="tns:dsnSourceType" />
<xs:element name="DESCRIPTION" type="tns:dsnDescriptionType" />
<xs:element name="MAPMASTER" type="tns:dsnMapmasterType" />
</xs:choice>
</xs:sequence>
</xs:complexType>

<xs:complexType name="dsnSourceType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="mirrored" type="xs:string" />
<xs:attribute name="organism" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
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<xs:complexType name="dsnDescriptionType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="href" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="dsnMapmasterType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="url" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:schema>
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input @ without argument
output @ list of organisms

GeU\vanIableOrgamsms ﬁ

input @ without argument
GetAvaIIabIeResources J—(mm L -

list of resources

input @ string: organism name
output & list of resources

GetAvallableResourcesByOrgamsm}.K

input @ string: resource name
GetResourceDetails lo
J i output & list of resource details

VwsResourceSyncService }
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GetAvailableAuthenticationUser
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GetAvailableRole [#

input 8 string: virtual resource syncronize wsdl

MakeWsResourceUpdatedWith ls
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<?xml version='1l.0' encoding='UTF-8'?>

<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI 2.2-
hudson-752-. -->

<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI 2.2-
hudson-752-. -->

<definitions

xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-wssecurity-utility-
1.0.xsd"

xmlns:wsp="http://www.w3.0rg/ns/ws-policy"
xmlns:wspl_ 2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.0rg/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://vws.biotec.or.th/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://vws.biotec.or.th/"
name="VwsResourceSyncService">
<types>

<xsd:schema>

<xsd:import namespace="http://vws.biotec.or.th/"
schemaLocation="VwsResourceSyncService.xsd" />

</xsd:schema>
</types>
<message name="GetAvailableOrganisms">

<part name="parameters" element="tns:GetAvailableOrganisms" />
</message>
<message name="GetAvailableOrganismsResponse">

<part name="parameters" element="tns:GetAvailableOrganismsResponse” />
</message>
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<message name="GetAvailableResources">
<part name="parameters" element="tns:GetAvailableResources" />
</message>
<message name="GetAvailableResourcesResponse">
<part name="parameters" element="tns:GetAvailableResourcesResponse" />
</message>
<message name="GetAvailableResourcesByOrganism">
<part name="parameters" element="tns:GetAvailableResourcesByOrganism" />
</message>
<message name="GetAvailableResourcesByOrganismResponse">
<part name="parameters" element="tns:GetAvailableResourcesByOrganismResponse" />
</message>
<message name="GetResourceDetails">
<part name="parameters" element="tns:GetResourceDetails" />
</message>
<message name="GetResourceDetailsResponse">
<part name="parameters" element="tns:GetResourceDetailsResponse" />
</message>
<message name="GetAvailableWebServiceResource">
<part name="parameters" element="tns:GetAvailableWebServiceResource" />
</message>
<message name="GetAvailableWebServiceResourceResponse">
<part name="parameters" element="tns:GetAvailableWebServiceResourceResponse" />
</message>
<message name="GetAvailableAuthenticationUser">
<part name="parameters" element="tns:GetAvailableAuthenticationUser" />
</message>
<message name="GetAvailableAuthenticationUserResponse">
<part name="parameters" element="tns:GetAvailableAuthenticationUserResponse" />
</message>
<message name="GetAvailableRole">
<part name="parameters" element="tns:GetAvailableRole" />
</message>
<message name="GetAvailableRoleResponse">
<part name="parameters" element="tns:GetAvailableRoleResponse" />
</message>
<message name="MakeWsResourceUpdatedWith">
<part name="parameters" element="tns:MakeWsResourceUpdatedWith" />
</message>
<message name="MakeWsResourceUpdatedWithResponse">
<part name="parameters" element="tns:MakeWsResourceUpdatedWithResponse" />
</message>
<portType name="VwsResourceSync">
<operation name="GetAvailableOrganisms">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableOrganismsRequest"
message="tns:GetAvailableOrganisms" />
<output
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableOrganismsResponse"
message="tns:GetAvailableOrganismsResponse" />
</operation>
<operation name="GetAvailableResources">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableResourcesRequest"
message="tns:GetAvailableResources" />
<output .
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableResourcesResponse"
message="tns:GetAvailableResourcesResponse" />
</operation>
<operation name="GetAvailableResourcesByOrganism">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableResourcesByOrganismRequest"
message="tns:GetAvailableResourcesByOrganisn" />
<output
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableResourcesByOrganismResponse"
message="tns:GetAvailableResourcesByOrganismResponse" />
</operation>
<operation name="GetResourceDetails">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetResourceDetailsRequest"
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message="tns:GetResourceDetails" />
<output
wsam:Action="http://vws.biotec.or.th/szResourceSync/GetResourceDetailsResponse"
message="tns:GetResourceDetailsResponse" />
</operation>
<operation name="GetAvailableWebServiceResource">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableWebServiceResourceRequest"”
message="tns:GetAvailableWebServiceResource" />
<output
wsam:Action="http://vws.biotec.or.th/szResourcesync/GetAvailableWebServiceResourceResponse'
message="tns:GetAvailableWebServiceResourceResponse"” />
</operation>
<operation name="GetAvailableAuthenticationUser">
<input
wsam:Action="http://vws.biotec.or.th/szResourceSync/GetAvailableAuthenticationUserRequest"
message="tns:GetAvailableAuthenticationUser" />
<output
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableAuthenticationUserResponse"
message="tns:GetAvailableAuthenticationUserResponse" />
</operation>
<operation name="GetAvailableRole">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableRoleRequest"
message="tns:GetAvailableRole" />
<output
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/GetAvailableRoleResponse"
message="tns:GetAvailableRoleResponse" />
</operation>
<operation name="MakeWsResourceUpdatedWith">
<input
wsam:Action="http://vws.biotec.or.th/VwsResourceSync/MakeWsResourceUpdatedWithRequest"
message="tns:MakeWsResourceUpdatedWith" />
<output
wsam:Action="http://vws.biotec.or.th/szResourceSync/MakeWsResourceUpdatedwithResponse"
message="tns:MakeWsResourceUpdatedWithResponse" />
</operation>
</portType>
<binding name="VwsResourceSyncPortBinding" type="tns:VwsResourceSync">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" />
<operation name="GetAvailableOrganisms">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableResources">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableResourcesByOrganism">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>




147

- a_  a o v PPN v '
M 2.7 enanadarasdume i iulpiayarewunaninstayaiaiiau (da)

<operation name="GetResourceDetails">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableWebServiceResource">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableAuthenticationUser">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="GetAvailableRole">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="MakeWsResourceUpdatedWith">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
<service name="VwsResourceSyncService">
<port name="VwsResourceSyncPort" binding="tns:VwsResourceSyncPortBinding">
<soap:address
location="http://localhost:8080/VirtualWsResource/VwsResourceSyncService" />
</port>
</service>
</definitions>
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<?xml version='1.0' encoding='UTF-8'?>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<xs:schema xmlns:tns="http://vws.biotec.or.th/"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
version="1.0" targetNamespace="http://vws.biotec.or.th/">
<xs:element name="GetAvailableAuthenticationUser"
type="tns:GetAvailableAuthenticationUser" />
<xs:element name="GetAvailableAuthenticationUserResponse"
type="tns:GetAvailableAuthenticationUserResponse" />
<xs:element name="GetAvailableOrganisms" type="tns:GetAvailableOrganisms" />
<xs:element name="GetAvailableOrganismsResponse"
type="tns:GetAvailableOrganismsResponse" />
<xs:element name="GetAvailableResources" type="tns:GetAvailableResources" />
<xs:element name="GetAvailableResourcesByOrganism"
type="tns:GetAvailableResourcesByOrganism" />
<xs:element name="GetAvailableResourcesByOrganismResponse"
type="tns:GetAvailableResourcesByOrganismResponse" />
<xs:element name="GetAvailableResourcesResponse"
type="tns:GetAvailableResourcesResponse" />
<xs:element name="GetAvailableRole" type="tns:GetAvailableRole" />
<xs:element name="GetAvailableRoleResponse"
type="tns:GetAvailableRoleResponse" />
<xs:element name="GetAvailableWebServiceResource"
type="tns:GetAvailableWebServiceResource" />
<xs:element name="GetAvailableWebServiceResourceResponse"
type="tns:GetAvailableWebServiceResourceResponse" />
<xs:element name="GetResourceDetails" type="tns:GetResourceDetails" />
<xs:element name="GetResourceDetailsResponse"
type="tns:GetResourceDétailsResponse" />
<xs:element name="MakeWsResourceUpdatedWith"
type="tns:MakeWsResourceUpdatedwith" />
<xs:element name="MakeWsResourceUpdatedWithResponse"
type="tns:MakeWsResourceUpdatedWithResponse" />

<xs:complexType name="GetAvailableAuthenticationUser">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetAvailableAuthenticationUserResponse">
<xs:sequence>
<xs:element name="AuthenticationUser" type="tns:authHeaderType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="authHeaderType">
<Xs:sequence>
<xs:element name="username" type="xs:string" default="anonymous" />
<xs:element name="password" type="xs:string" default="anonymous" />
</xs:sequence>
<xs:attribute name="uid" type="xs:string" />
<xs:attribute name="roleid" type="xs:string" />
</xs:complexType>

<xs:complexType name="GetAvailableWebServiceResource">
<xs:sequence />
</xs:complexType>
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<xs:complexType name="GetAvailableWebServiceResourceResponse">
<xs:sequence>
<xs:element name="return" type="tns:getWebServiceResourceType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="getWebServiceResourceType">
<xs:sequence>
<xs:element name="webServiceResource" type="tns:webServiceResourceType"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="webServiceResourceType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="resourceWsdlUrl" type="xs:string" />
<xs:element name="descriptionWsdlUrl" type="xs:string" />
<xs:element name="virtualResourceWsdlUrl" type="xs:string" />
<xs:element name="email" type="xs:string" />
<xs:element name="organization" type="xs:string" />
<xs:element name="orgUrl" type="xs:string" />
<xs:element name="description" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="lastUpdated" type="xs:long" />
</xs:complexType>

<xs:complexType name="GetAvailableResources">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetAvailableResourcesResponse">
<xs:sequence>
<xs:element name="return" type="tns:resourceResponseType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceResponseType">
<xs:sequence>
<xs:element name="resource" type="tns:resourceType"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
<xs:element name="organism" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>

<xs:complexType name="GetAvailableResourcesByOrganism">
<xs:sequence>
<xs:element name="organism" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetAvailableResourcesByOrganismResponse">
<xs:sequence>
<xs:element name="return" type="tns:resourceResponseType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>
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<xs:complexType name="GetAvailableOrganisms">
<xs:sequence />
</%xs:complexType>

<xs:complexType name="GetAvailableOrganismsResponse">
<xs:sequence>
<xs:element name="result" type="tns:organismResponseType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="organismResponseType">
<xs:sequence>
<xs:element name="organism" type="tns:organismType"
maxOccurs="unbounded" />
</xXs:sequence>
</xs:complexType>

<xs:complexType name="organismType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetResourceDetails">
<xs:sequence>
<xs:element name="resourceName" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="GetResourceDetailsResponse">
<xs:sequence>
<xs:element name="return" type="tns:resourceDetailResponseType"
minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceDetailResponseType">
<xs:sequence>
<xXs:element name="resource" type="tns:resourceDetailType"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="resourceDetailType">
<xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
<xs:element name="organism" type="xs:string" />
<xs:element name="wsdlLocation" type="xs:string" />
</xs:sequence>
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="mirrored" type="xs:boolean" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>

<xs:complexType name="MakeWsResourceUpdatedwith">
<xs:sequence>
<xs:element name="virtualResourceWsdl" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="MakeWsResourceUpdatedWithResponse">
<xX3:sequence>
<xs:element name="return" type="xs:string" minOccurs="0" />
</x®s:sequence>
</xs:complexType>
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<xs:complexType name="GetAvailableRole">
<xs:sequence />
</xs:complexType>

<xs:complexType name="GetAvailableRoleResponse">
<xs:sequence>
<xs:element name="AvailableRole" type="tns:roleDetailType"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:complexType name="roleDetailType">
<Xs:sequence>
<xs:element name="name" type="xs:string" />
<xs:element name="description" type="xs:string" />
<xs:element name="resourceAccess" type="tns:resourceAccessType"
minOccurs="0" />
</xs:sequence>
<xs:attribute name="roleid" type="xs:string" />
</xs:complexType>

<xs:complexType name="resourceAccessType">
<Xs:sequence>
<xs:element name="resource" type="xs:string" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:schema>
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string: resource name

string: resource wsd|
string: description wsdl

RegisterWsResource string: virtual resource wsd|
long: last updated
detail of web service

output @ string: status

string: resource name

( RegistryService

string: resource wsdl|
string: description wsd|

string: virtual resource wsdl|
long: last updated
detail of web service
output @ string: status

UpdateWsResource

input @ string: resource wsdl
output @ long: last updated

GetLastUpdated |e
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<?xml version='1l.0' encoding='UTF-8'?>

<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->

<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2..2-hudson-752-, -=>

<definitions

xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-wssecurity-
utility-1.0.xsd"

xmlns:wsp="http://www.w3.0rg/ns/ws-policy"
xmlns:wspl_2="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:wsam="http://www.w3.0rg/2007/05/addressing/metadata"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://vws.biotec.or.th/" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://vws.biotec.or.th/"
name="RegistryService">
<types>

<xsd:schema>

<xsd:import namespace="http://vws.biotec.or.th/"
schemaLocation=" RegistryService.xsd" />

</xsd:schema>
</types>
<message name="GetLastUpdated">

<part name="parameters" element="tns:GetLastUpdated" />
</message>
<message name="GetLastUpdatedResponse">

<part name="parameters" element="tns:GetLastUpdatedResponse" />
</message>
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<message name="UpdateWsResource">
<part name="parameters" element="tns:UpdateWsResource" />
</message>
<message name="UpdateWsResourceResponse">
<part name="parameters" element="tns:UpdateWsResourceResponse" />
</message>
<message name="RegisterWsResource">
<part name="parameters" element="tns:RegisterWsResource" />
</message>
<message name="RegisterWsResourceResponse">
<part name="parameters" element="tns:RegisterWsResourceResponse" />
</message>
<portType name="Registry">
<operation name="GetLastUpdated">
<input
wsam:Action="http://vws.biotec.or.th/Registry/GetLastUpdatedRequest"
message="tns:GetLastUpdated" />
<output
wsam:Action="http://vws.biotec.or.th/Registry/GetLastUpdatedResponse"
message="tns:GetLastUpdatedResponse" />
</operation>
<operation name="UpdateWsResource">
<input
wsam:Action="http://vws.biotec.or.th/Registry/UpdateWsResourceRequest"
message="tns:UpdateWsResource" />
<output
wsam:Action="http://vws.biotec.or.th/Registry/UpdateWsResourceResponse”
message="tns:UpdateWsResourceResponse" />
</operation>
<operation name="RegisterWsResource">
<input
wsam:Action="http://vws.biotec.or.th/Registry/RegisterWsResourceRequest"
message="tns:RegisterWsResource" />
<output
wsam:Action="http://vws.biotec.or.th/Registry/RegisterWsResourceResponse"
message="tns:RegisterWsResourceResponse" />
</operation>
</portType>
<binding name="RegistryPortBinding" type="tns:Registry">
<soap:binding transport="http://schemas.xmlsocap.org/soap/http"
style="document" />
<operation name="GetLastUpdated">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="UpdateWsResource">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
<operation name="RegisterWsResource">
<soap:operation soapAction="" />
<input>
<soap:body use="literal" />
</input>
<output>
<soap:body use="literal" />
</output>
</operation>
</binding>
<service name="RegistryService">
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<port name="RegistryPort" binding="tns:RegistryPortBinding">
<soap:address
location="http://localhost:8080/VirtualWsResource/RegistryService" />
</port>
</service>
</definitions>

PNATNN 2.9 naFiadaimaitnenssiendiduusasiirasiumeNauimmadeu
& d o - o - o X
%® RegistryService.xsd HNNYALUDHAMIATNN 2.10 A1l
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<?xml version='1.0' encoding='UTF-8'?>
<!-- Published by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<!-- Generated by JAX-WS RI at http://jax-ws.dev.java.net. RI's version is JAX-WS RI
2.2-hudson-752-. -->
<xs:schema xmlns:tns="http://vws.biotec.or.th/"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
version="1.0" targetNamespace="http://vws.biotec.or.th/">
<xs:element name="DASDSN" type="tns:dasDsnType" />
<xs:element name="GetLastUpdated" type="tns:GetLastUpdated" />
<xs:element name="GetLastUpdatedResponse" type="tns:GetLastUpdatedResponse" />
<xs:element name="RegisterWsResource" type="tns:RegisterWsResource" />
<xs:element name="RegisterWsResourceResponse"
type="tns:RegisterWsResourceResponse" />
<xs:element name="UpdateWsResource" type="tns:UpdateWsResource" />
<xs:element name="UpdateWsResourceResponse"
type="tns:UpdateWsResourceResponse" />
<xs:complexType name="UpdateWsResource">
<xs:sequence>
<xs:element name="resourceName" type="xs:string"
minOccurs="0" />
<xs:element name="resourceWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="descriptionWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="virtualResourceWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="lastUpdated" type="xs:long" />
<xs:element name="data" type="tns:dasDsnType" minOccurs="0" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="dasDsnType">
<xs:sequence>
<xs:element name="DSN" type="tns:dsnType" maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="name" type="xs:string" />
</xs:complexType>
<xs:complexType name="dsnType">
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="SOURCE" type="tns:dsnSourceType" />
<xs:element name="DESCRIPTION" type="tns:dsnDescriptionType" />
<xs:element name="MAPMASTER" type="tns:dsnMapmasterType" />
</xs:choice>
</xs:sequence>
</xs:complexType>
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<xs:complexType name="dsnSourceType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="id" type="xs:string" />
<xs:attribute name="mirrored" type="xs:string" />
<xs:attribute name="organism" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
<xs:attribute name="version" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="dsnDescriptionType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="href" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="dsnMapmasterType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="url" type="xs:string" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="UpdateWsResourceResponse">
<xs:sequence>
<xs:element name="return" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="GetLastUpdated">
<Xs:sequence>
<xs:element name="wsrWsdlUrl" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="GetLastUpdatedResponse">
<xs:sequence>
<xs:element name="return" type="xs:long" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="RegisterWsResource">
<Xs:sequence>
<xs:element name="resourceName" type="xs:string"
minOccurs="0" />
<xs:element name="resourceWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="descriptionWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="virtualResourceWsdl" type="xs:string"
minOccurs="0" />
<xs:element name="lastUpdated" type="xs:long" />
<xs:element name="data" type="tns:dasDsnType" minOccurs="0" />
</xs:sequence>
</xs:complexType>
<xs:complexType name="RegisterWsResourceResponse">
<xs:sequence>
<xs:element name="return" type="xs:string" minOccurs="0" />
</xs:sequence>
</xs:complexType>
</xs:schema>
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<?xml version="1.0" encoding="UTF-8"?2>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="cogdb" type="cogdbType"/>
<xsd:complexType name="cogdbType">
<xsd:sequence>
<xsd:element name="account" type="accountType"/>
<xsd:element name="queries" type="queriesType"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="accountType">
<xsd:sequence>
<xsd:element name="username" type="xsd:string"/>
<xsd:element name="password" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="queriesType">
<xsd:sequence>
<xsd:element name="query" type="queryType" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="vws" type="xsd:string"/>
<xsd:attribute name="mode" type="xsd:string"/>
</xsd:complexType>
<xsd:complexType name="queryType">
<xsd:sequence maxOccurs="unbounded">
<xsd:element name="segment" maxOccurs="unbounded" type="segmentType"/>
<xsd:element name="type" minOccurs="0"
maxOccurs="unbounded" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name="domain" type="xsd:string"/>
<xsd:attribute name="target" type="xsd:string"/>
<xsd:attribute name="command" type="xsd:string"/>
</xsd:complexType>
<xsd:complexType name="segmentType" mixed="true">
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="start" type="xsd:string"/>
<xsd:attribute name="stop" type="xsd:string"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:schema>

AMTNN A.1 Snsadsumwuaslasainendiduuaasninlasanmwi a.1
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NMEAAD nm:n“ naduAu ke N\ VNN
4. L& ws.lzz &) o ¥ n:*mu Uszanaua o
ndn 4 Hoya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)
1 70 3218 5236 348 699 9571
2 87 2511 5432 317 336 8683
3 90 2455 5133 589 363 8630
4 64 2437 5332 357 243 8433
5 70 2347 5259 239 425 8340
6 65 2343 5187 228 350 8173
7 67 2368 5303 233 261 8232
8 74 2305 5143 270 253 8045
9 65 2524 5183 232 326 8330
10 72 2379 5271 220 201 8143
11 61 2242 5105 262 303 7973
12 61 2326 5126 200 231 7944
13 63 2197 5254 304 178 7996
14 64 2307 5240 200 176 7987
15 60 2241 5321 203 154 7979
MEAN 68.87 2413.33 5235.00 280.13 299.93 8297.27
SD 8.99 242.11 90.69 99.87 135.33 424.99
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(ms) (ms) (ms) (ms) (ms) (ms)
1 70 2968 3306 436 766 7546
2 70 2411 3345 308 369 6503
3 71 2640 3282 339 316 6648
4 71 2656 3273 544 366 6916
5 63 2393 3296 277 522 6551
6 70 2408 3298 356 455 6587
7 73 2407 3248 217 267 6212
8 80 2327 3361 355 280 6403
9 62 2507 3355 223 229 6376
10 64 2272 3304 225 204 6069
11 60 2410 3309 216 206 6201
12 67 2246 3267 212 295 6087
13 69 2299 3329 318 183 6198
14 66 2339 3340 181 206 6132
15 60 2284 3268 181 165 5958
MEAN 68.13 | 2437.80 |  3305.40 292.53 321.93 |  6425.80
SD 5.87 190.67 34.64 102.59 159.91 404.49
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1 71 3124 2324 329 601 6455
2 72 2472 2298 505 300 5647
3 76 2678 2294 548 465 6061
4 77 2741 2284 371 404 5877
5 65 2433 2346 207 261 5312
6 77 2638 2315 225 212 5467
7 63 2525 2333 434 237 5592
8 63 2455 2284 252 235 5289
9 64 2428 2308 209 203 5212
10 65 2402 2326 257 187 5237
11 64 2340 2345 218 185 5152
12 63 2462 2366 239 243 5373
13 64 2307 2239 216 293 5119
14 61 2312 2320 167 168 5028
15 75 2356 2415 189 187 5222
MEAN 68.40 | 2511.53 | 2319.80 291.07 278.73 |  5469.53
SD 6.32 213.69 40.66 119.64 121.95 396.46
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1 83 4373 1879 229 668 7232
2 78 2576 1875 274 236 5039
3 69 2311 1976 219 321 4896
4 70 2309 1989 191 332 4891
5 76 2320 1844 148 117 4505
6 74 2381 1903 336 260 4954
7 70 2111 1826 259 219 4485
8 67 2636 1849 235 251 5038
9 64 2469 1823 205 191 4752
10 64 2454 1806 214 205 4743
11 71 2590 2021 266 220 5168
12 68 2439 1841 200 172 4720
13 60 2461 1848 213 200 4782
14 65 2458 1890 213 184 4810
15 62 2405 1791 266 275 4799
MEAN 69.40 |  2552.87 1877.40 231.20 256.73 4987.60
SD 6.30 520.15 68.61 44.19 126.70 647.84
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MIT1IN 1.5 Nanﬁ'ﬂﬂﬂEl'Ui::‘U'U‘nmma\‘mim‘itlm‘{mgmlﬁaﬁﬁ—1 Ll'VImU‘iﬂ"l‘i'l‘J'aQalf‘JUL'Uaﬁﬁ—2 wae

' - v =3 o M v « o v
UV UIMIUBYIIULYDIN -3 tmluuquunawmﬂﬂmi'aaga

nadade | edud Ll . TN
vy o ws:z ih bk e sanawa | o
o0 ¥ Haya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)
1 5117 3387 2320 340 584 11748
2 5106 2828 2351 352 338 10975
3 5115 2471 2329 387 533 10835
4 5106 2567 2343 422 389 10827
5 5099 2676 2469 621 229 11094
6 5101 2698 2276 204 291 10570
7 5106 2505 2342 354 309 10616
8 5099 2436 2352 239 188 10314
9 5091 2336 2407 192 308 10334
10 5082 2376 2266 233 243 10200
11 5091 2482 2404 351 368 10696
12 5102 2410 2346 184 169 10211
13 5104 2329 2350 236 198 10217
14 5110 2360 2306 170 193 10139
15 5109 2270 2337 354 160 10230
MEAN 5102.53 |  2542.07 | 2346.53 309.27 300.00 | 10600.40
SD 9.32 280.29 50.89 119.67 127.79 445.59
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MM 1.6 Naﬂ'ﬁ“ﬂaaU‘s:UUﬂull"ai\]iﬂ‘ﬁﬂagal"ut'ﬂai?a-1 ll"a‘“.ﬁﬂ'ﬁ!la)saniﬂﬁas']a-2

unaimstayaiuigeia-3 uazunasuimstayadueia-4 udlifigudnaens

Jamstaya

VAAAAD nm:n‘ nnduau e .. ATINYD

r 4 - ws-l: N o nzsﬂu Uszanana Tl

G0 ¥ Hoya Tulusunsy
(ms) (ms) (ms) (ms) (ms) (ms)

1 71 3478 1938 204 498 6189
2 57 2541 1892 256 216 4962
3 50 2332 1810 233 229 4654
4 50 2259 1816 2317 121 4483
5 91 2291 1845 148 130 4505
6 65 2335 1837 240 234 4711
7 61 2600 1965 266 291 5183
8 63 2367 1774 267 212 4683
9 86 2515 1851 237 219 4908
10 54 2642 1844 214 198 4952
11 62 2580 1819 179 216 4856
12 55 2535 1836 178 180 4784
13 50 2611 1912 386 219 5178
14 46 2410 1768 217 161 4602
15 43 2376 2011 225 167 4822
MEAN 60.27 2524.80 1861.20 232.47 219.40 4898.13
SD 13.76 292.48 69.31 54.08 88.22 414.81
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AN 1.7 WAMINAFBUTTUUNTGUENANMSIANM STy unaauimstayaliugasia-1 unas
vimstayadiueia-2  undwwimsiayaiumeia-3  wazundsuimstayaliv

J -4 o ‘l v J - s 4 ."
wea-4 Walimsimuaansdlinu sihdlesvgdglimly (anonymous)

naaada nmrl naduau i sl B NAINYN
" { % o ws:z "N £ n:s'mj Uszanawa T s
nga . oy Tulusunsy
(ms) (ms) (ms) (ms) (ms) (ms)

1 67 3666 1582 134 438 5887
2 72 2700 1114 156 153 4195
3 61 2787 1095 196 233 4372
4 89 2603 1335 210 264 4501
5 59 2844 1185 109 187 4384
6 59 2762 1161 90 150 4222
7 55 2527 1162 90 176 4010
8 65 2618 1184 139 130 4136
9 64 2753 1121 85 114 4137
10 65 2710 1226 80 146 42217
11 60 2465 1184 75 146 3930
12 57 2542 1134 70 100 3903
13 59 2458 1155 72 94 3838
14 55 2609 1173 106 102 4045
15 58 2353 1293 59 102 3865
MEAN 63.00 2693.13 1206.93 111.40 169.00 4243.47
SD 8.59 302.49 121.96 46.38 89.22 496.09
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MM 9.8 wamImadauszuuRiiundsuInsiayaiumaiia-1 undsimsdeyaiuiesia-2
undsuimstayaiueiia-3 uasundndimstayauimasia- 4 udlsfigudnarams

o v - ° < 4 v R R R
Iamsiiaya Tasiimsmmuadnsdlinu Suddslaetyiglinly anonymous)

¥ namn . | awdEsna nn

nz:mmma Wik Sl navwﬁunu 44 Useanagg | TN

deu iy CR " Haya g Tusunsu

50 . taya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)

1 83 3700 1177 163 448 5571
2 62 2928 1196 134 260 4580
3 117 3193 1167 126 301 4904
4 112 3388 1677 187 228 5592
5 55 3100 1284 368 286 5093
6 105 2754 1441 86 229 4615
7 65 2725 1139 123 141 4193
8 71 2842 1442 93 292 4740
9 58 2700 1158 88 183 4187
10 53 2770 1309 149 191 4472
11 97 2637 1287 80 132 4233
12 75 2687 1307 72 151 4292
13 68 2426 1211 78 91 3874
14 90 2436 1149 68 116 3859
15 53 2464 1159 64 95 3835
MEAN 77.60 2850.00 1273.53 125.27 209.60 4536.00
SD 21.87 360.96 149.41 76.96 97.19 564.72
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eI 1.9 wamMInadauszuuRdigudnanmsianstoys unasuimstayaliuwesia-1 und
vimstiayaiuwedia-2  unaiuimstayaiuweiia-3  wazundauimsiayaiu

A o . < 4 - o
wasid-4 waiimsimuadndelinu Fadhdlasdgddliyaslye (bootchai)

i nawmn . | DIUENKE e

g — na:ﬂuau PR A L

e fiu CR i Haya ik adh it Tusunsy

(ms) (ms) (ms) (ms) (ms) (ms)

1 72 3401 2229 398 571 6671
2 88 2719 2122 278 2817 5494
3 78 2432 1887 188 183 4768
4 77 2475 2516 222 315 5605
5 74 2592 1964 285 123 5038
6 74 2469 2566 207 341 5657
7 76 2301 1837 293 191 4698
8 72 2695 1920 215 210 5112
9 75 2492 1837 226 254 4884
10 64 2501 1887 214 229 4895
11 72 2515 1871 192 211 4861
12 63 2575 2133 201 204 5176
13 64 2620 2125 176 233 5218
14 62 2598 2435 182 257 5534
15 67 2624 2091 282 182 5246
MEAN 71.87 2600.60 2094.67 237.27 252.73 5257.13
SD 6.99 245.76 246.89 59.64 104.05 497.79
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M 010 wamsnadauszuuiiunasuimsiayaduigaiia-1 undswimstayaiuwesia-2
undauimstayaduweiia-3 warunasuimsteyaiuwesia-4 udlifiguinaans
[ ¥ - ° P - o v 3
Jamsiaya lasdimsimuadnsgliou dauideetigliyeslse (bootchai)

. nam Y, | DauEaIN (BL))
ASMEL Y wor il na:aunu AN O
deu fiu CR 4 Houa = Tusunsy
e » Haya Tuldsunsa
(ms) (ms) (ms) (ms) (ms) (ms)
1 96 3641 2074 289 664 6764
2 85 2613 1942 262 243 5145
3 84 2680 2185 238 159 5346
4 85 2488 1944 184 196 4897
5 67 2343 1880 167 117 4574
6 73 2634 2502 458 445 6112
7 108 2642 1902 222 259 5133
8 68 2731 1871 247 273 5190
9 67 2762 2399 314 207 5749
10 79 3136 1873 236 217 5541
11 75 2520 1876 188 239 4898
12 72 2649 2151 244 331 5447
13 68 2997 1844 292 233 5434
14 67 2725 1962 177 190 5121
15 62 2533 1997 207 284 5083
MEAN 77.07 | 2739.60 |  2026.80 248.33 270.47 |  5362.27
SD 12.63 315.85 201.31 72.79 132.92 537.19
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Hamsnadauszuuniigudnanmsiamsiaya unasuimstayadumafia-1 unas

vinstayaiuweia-2 undnwimsteyaduwedia-3 uarundadimstayaiiu
A - . £ v 4 v a o o Vo a < 5
wadid-4 Wadimsmmuadnsglinu duihdleolgydglideiant (chaiwat)

ot nam . | vawEawa N
nz:wmna e | navﬁuma £ £ Ussanaug | CATTNERS
iy S figo e Haya Tulusunsa il
(ms) (ms) (ms) (ms) (ms) (ms)
1 91 3591 1136 117 443 5378
2 76 2896 1195 240 153 4560
3 76 2789 1172 182 160 4379
4 91 2780 1157 209 262 4499
5 65 2816 1131 98 374 4484
6 88 2982 1306 219 147 4742
7 64 2796 1321 79 231 4491
8 69 2568 1145 84 108 3974
9 61 2685 1144 108 140 4138
10 62 2525 1146 80 116 3929
11 63 2589 1165 78 98 3993
12 65 2521 1263 76 93 4018
13 65 2463 1176 61 103 3868
14 61 2694 1322 68 98 4243
15 61 2441 1348 dok 87 4008
MEAN 70.53 2742.40 1208.47 118.00 174.20 4313.60
SD 11.15 285.08 79.26 61.76 108.34 401.56
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MM 12 wamsnadauszuLiliunasimatayaiuweiia-1 undawimsteyaiuiaiia-2
undsuimstioyauwedia-3 uasunasimsieyadumeiia-4 ualidgudnanans
o v -4 o QJ hed J V e L | Yo o o i
Jamsiiaya Tsiimstwuaansgldou dudhalaotaddladeTand (chaiwar)

w A . | DeuEMHa M

R o na:aum: | Ussanawg | TR

&y fiu CR P HJaua ) Tusunsu

figa 4 toys | Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)

1 75 3488 1123 69 509 5264
2 70 2583 1132 99 149 4033
3 114 2392 1112 131 112 3861
4 71 2398 1252 51 114 3886
5 68 2552 1213 55 114 4002
6 104 2468 1184 96 185 4037
7 61 2645 1368 92 132 4298
8 63 2697 1165 93 281 4299
9 68 2712 1117 100 113 4110
10 76 2603 1136 119 130 4064
11 86 2825 1124 77 103 4215
12 69 2602 1169 80 104 4024
13 79 2579 1123 80 103 3964
14 67 2601 1152 71 106 4003
15 86 2608 1179 92 95 4060
MEAN 77.13 |  2650.20 |  1169.93 87.40 156.67 |  4141.33
SD 14.96 257.73 67.46 21.35 108.31 335.83
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2.2 uamsnmaauqnﬁwﬁ'ﬁﬁuﬁumnmm
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- - Y Ve
f1379N 3.13 namimaauszuunuquﬁnawmswmsﬁaga LlMﬂQUiﬂTiﬁﬂHaL%Ul'ﬂaﬁﬂ—l wae
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undaimstayaiuiadia-2 lunsdingslifinsshundaya

v nam .| naudsINs ey
n’iwmma s na:ﬂunu Wi Useanag | CATTMRS
iy e f'iqﬂ e Haya Tulusunsa s
(ms) (ms) (ms) (ms) (ms) (ms)
1 70 3680 3282 296 872 8200
2 73 2507 3363 281 372 6596
3 68 2448 3405 344 366 6631
4 65 2688 3268 371 298 6690
5 64 2443 3334 287 370 6498
6 67 2290 3328 404 321 6410
7 86 2257 3272 235 271 6121
8 63 2264 3271 185 247 6030
9 62 2405 3279 222 316 6284
10 60 2306 3256 167 280 6069
11 61 2305 3205 281 249 6101
12 67 2218 3238 144 199 5866
13 78 2275 3241 283 229 6106
14 67 2310 3241 184 182 5984
15 62 2170 3260 156 243 5891
MEAN 67.53 2437.73 3282.87 256.00 321.00 6365.13
SD 7.01 367.84 52.99 80.04 163.61 575.59
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MINN .14 wamsnadaustuuhiigudnanmsiamsiays unasuimstayaduwaiia-1 uas
unasuimstayaiueia-2 lunsdinimsaundaya

o) M , | nawuasma (L))

i na:aunu R R T

ey iu CR 3 1833 . Tsunsy

G0 ’ Haya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)

1 70 3108 3383 286 665 7512
2 69 2468 3261 283 352 6433
3 71 2433 3241 469 496 6710
4 64 2481 3334 576 256 6711
5 65 2381 3242 286 396 6370
6 63 2374 3372 332 258 6399
7 80 2835 3373 272 269 6829
8 62 2284 3349 175 303 6173
9 74 2414 3263 235 196 6182
10 60 2333 3249 233 239 6114
11 70 2324 3281 234 260 6169
12 65 2348 3238 194 198 6043
13 61 2246 3191 321 195 6014
14 64 2222 3262 182 171 5901
15 63 2228 3260 215 232 5998
MEAN 66.73 |  2431.93 |  3286.60 286.20 299.07 |  6370.53
SD 5.50 239.06 59.60 108.85 132.84 424.57
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@I 115 wamsnadausruuiiigudnanmsianmsieya unandmsiayaduwesia-1 una
d

vimstiayaiuwedia-2 uasunasuimstayaiuweiia-3

B . nam . | DEWEIN nn
n?’mma wsk i na:sﬁunu - Jsanaug | DTV
deu fiu CR i Haya g Tusunsu
G0 i Haya Tulusunsa
(ms) (ms) (ms) (ms) (ms) (ms)
1 82 3138 2322 261 666 6469
2 96 2901 2283 373 399 6052
3 73 2602 2309 278 482 5744
4 74 2508 2282 293 404 5561
5 66 2380 2331 203 583 5563
6 77 2551 2270 220 216 5334
7 80 2449 2349 185 428 5491
8 68 2425 2313 185 227 5218
9 60 2338 2294 341 420 5453
10 63 2443 2264 203 184 5157
11 64 2313 2298 167 171 5013
12 59 2489 2281 194 182 5205
13 81 2264 2344 192 174 5055
14 62 2144 2284 132 197 4819
15 59 2341 2255 186 156 4997
MEAN 70.93 2485.73 2298.60 227.53 325.93 5408.73
SD 10.73 249.68 28.65 67.49 167.36 435.23
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Hamsnadauszuviiligudnanmsiomsdaya undsuimstayaduiwasia-1 unas

e

vinsdayaiuaiia-2

undaimsiayaluweiia-3 wazunasuimstayaliu

Wwasia-4
W nam I I LR TE R (T
niwwma wani na:aunu et | s, | EETwes
ey iy CR 2 UBYa f Tsunsu
(7 v taya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)

1 72 3337 1899 223 485 6016
2 82 2485 1863 269 338 5037
3 93 2440 2006 134 324 4997
4 84 2312 1793 238 266 4693
5 71 2244 1859 159 113 4446
6 71 2290 2081 211 264 4917
7 71 2307 1767 262 317 4724
8 66 2704 2088 195 215 5268
9 67 2609 1831 197 208 4912
10 69 2480 1886 156 217 4808
11 63 2567 1772 170 181 4753
12 60 2467 1857 195 181 4760
13 64 2433 1802 238 376 4913
14 60 24717 1863 162 231 4793
15 62 2467 1848 160 272 4809
MEAN 70.33 |  2507.93 1881.00 197.93 265.87 4923.07
SD 9.45 260.67 101.06 41.45 92.08 353.66
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@391 .17 Hamsmedauszuuiiundiuimsiayaiueia-1 unasuimsdayalivigesia-2

wazunauImatayaiugesia- 3 ualifigudnarimsiamstaya

nMaaaa nmrw‘ naduau BRI ., VANNYAN
p WSR i L MINN Uszanana
sy s fige o tiaya Tulusunsu e
(ms) (ms) (ms) (ms) (ms) (ms)

1 5111 3466 2414 298 846 12135
2 5100 2703 2354 566 334 11057
3 5120 2529 2314 604 328 10895
4 5100 2767 2318 376 471 11032
5 5094 2507 2314 240 560 10715
6 5101 2629 2353 196 327 10606
7 5093 2476 2330 333 238 10470
8 5100 2502 2281 237 202 10322
9 5090 2333 2367 237 259 10286
10 5094 2586 2342 201 283 10506
11 5154 2471 2329 324 186 10464
12 5110 2422 2336 183 256 10307
13 5109 2338 2319 184 232 10182
14 5094 2240 2351 162 199 10046
15 5099 2309 2244 293 169 10114
MEAN 5104.60 2551.87 2331.07 295.60 326.00 | 10609.13
SD 15.95 292.28 38.46 133.29 179.25 526.07
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undnimsdayaiuaia-3 uazunasuimstayaduwesia-4 udlifigudnaams

Jamstaya

nadaca nmrl naduAu S . NMTINYN
e 4.8 WSE N : Jull n:s*nu Uszanana Tkl
nga 1 Haya Tulusunsn
(ms) (ms) (ms) (ms) (ms) (ms)

1 65 3661 1813 183 613 6335
2 67 2493 2020 205 225 5010
3 92 2330 1783 115 180 4500
4 49 2514 1840 206 189 4798
5 46 2225 1863 123 106 4363
6 52 2293 2056 383 385 5169
7 45 2606 2269 273 469 5662
8 51 2443 1840 229 214 47717
9 85 2452 1807 201 202 4747
10 50 2704 1789 152 261 4956
11 58 2435 1871 174 225 4763
12 53 2441 1823 247 192 4756
13 48 2449 1847 282 305 4931
14 45 2501 1867 161 174 4748
15 57 2444 1783 199 219 4702
MEAN 57.53 2532.73 1884.73 208.87 263.93 4947.80
SD 14.27 332.88 132.71 68.36 131.61 485.01
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< Al =3 oy . - Al =1 da ) < v =3
UINIYBYIIULYDINT -2 unawsmsuaganumaﬂa- 3 LAz UINYBYANU

A o o -( v < o - &
waia-4 daiimsimuadniglinu FudhdelasTdglEnly (anonymous)

w namn . | neudewa aa

Ik o P na:ﬁunu FE AL ok e

e fiu CR o tiaya e Bl Tusunsu

(ms) (ms) (ms) (ms) (ms) (ms)

1 71 3786 2555 335 597 7350
2 73 2816 1917 302 329 5437
3 90 2953 2304 470 600 6417
4 62 2632 1908 395 481 5478
5 67 3005 1950 212 378 5612
6 74 2662 1987 229 285 5237
7 57 2866 1885 174 287 5269
8 58 2695 1829 176 234 4992
9 59 2517 2356 162 268 5362
10 59 2405 1866 255 252 4837
11 54 2390 1934 198 172 4748
12 54 2613 2130 183 216 5196
13 51 2328 2011 180 200 4770
14 56 2480 1855 192 273 4856
15 56 2413 1904 156 244 4773
MEAN 63.13 | 2704.07 | 2026.07 241.27 321.07 |  5355.60
SD 10.89 366.12 214.98 93.89 135.39 704.12
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unasuimstayaiuaia-3 uasunasuimsiayaiuaia-4 ualifigudnalans
a v - o L om v d v oa o o v &
Jamstaya lagiimsmwuadnseldnu mdhielaetnddlimly (anonymous)

nuMaaca nm:nd nnduau e T VANTINYN
o WSR 1132 . MINN Uszanana
ey S ﬁqﬂ e Hoya Tulusunsu et
(ms) (ms) (ms) (ms) (ms) (ms)

1 69 3841 1961 204 609 6684
2 80 2666 1946 236 228 5156
3 93 2571 1961 155 294 5074
4 59 24175 2035 118 172 4859
5 92 2641 2389 89 222 5433
6 82 2421 2018 315 494 5330
7 142 2673 1974 214 309 5312
8 55 2791 2047 1717 296 5366
9 53 241717 1790 404 248 4972
10 75 2790 1919 196 211 5191
11 79 2682 2079 187 206 5233
12 64 2548 1895 232 200 4939
13 89 2548 1905 365 273 5180
14 65 3000 1888 169 180 5302
15 55 2604 2112 170 347 5288
MEAN 76.80 2715.20 1994.60 215.40 285.93 5287.93
SD 22.58 344.42 137.14 86.47 120.93 420.16
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HanmImadauszuuniiguinamsiansiaya unasuimstayaiuigesia-1 unas

vimstayaiuweiis-2 unaswimsiayaduigadia-3 wasuvasimstayaiu
§ Lomy - y
woia-4 adimsimuadnsglinu dauinddestoddliyaslse (bootchai)

Ty nam . | newEama [erY
nz:wwma e na:ﬂunu L Useanaug | TR
sy ' 5 ﬁqﬁ 1oxn Haya Tulusunsu -
(ms) (ms) (ms) (ms) (ms) (ms)
1 71 3503 1914 337 806 6631
2 80 2689 2212 461 337 5779
3 131 2459 1916 398 526 5430
4 68 2659 1843 328 365 5263
5 66 2664 2119 180 387 5416
6 84 2640 1887 283 326 5220
7 69 2815 1844 172 263 5163
8 73 2701 1840 265 222 5101
9 66 2436 2160 192 223 5077
10 64 2476 2233 167 225 5165
11 58 2426 1927 222 293 4926
12 65 2368 2092 172 186 4883
13 64 2510 1770 186 244 4774
14 64 2437 2337 193 256 5287
15 63 2618 2033 168 203 5085
MEAN 72.40 2626.73 2008.47 248.27 324.13 5280.00
SD 17.53 275.09 173.43 93.93 160.08 446.92
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Jamstiaya lasiimsimuadnsglinu Fadhdslesvnddléyaslye (bootchai)

Y 4 nam .| vaudena o

nimmma wsR fi na:ﬂunu 9l Useanag | QAR

e gy ﬁqm il Haya Tulusunsu Higino

(ms) (ms) (ms) (ms) (ms) (ms)

1 80 3793 2104 301 653 6931
2 77 2945 2096 288 479 5885
3 77 3014 1978 394 374 5837
4 73 2898 1878 296 281 5426
5 118 2810 2340 211 383 5862
6 85 2686 - 2237 330 300 5638
7 73 2875 2026 193 262 5429
8 68 2666 1903 376 193 5206
9 69 2498 2226 205 221 5219
10 73 2569 2033 240 303 5218
11 92 2690 2072 178 186 5218
12 78 2698 2074 237 177 5264
13 73 2376 2081 209 169 4908
14 69 2681 2035 186 188 5159
15 64 2420 2097 181 177 4939
MEAN 77.93 2774.60 2078.67 255.00 289.73 5475.93
SD 13.12 337.52 120.84 71.51 136.25 508.72
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- hed =3 oy ' < hed < o N < v =3
UINIYBYINULYB T -2 llﬂaiU‘iﬂ'ﬁﬂBQanUt'ﬂﬂi')ﬂ-3 LAZUN AN UINMITBYALY

A - o £ o < v - @ o =
waiId-4 wislimsimuadndegldnu Fuindlesdayddlassiand (chaiwat)

NAHAAD nm:nd nnduau Mgy g NN

24 el WSE nn $oun n:ssm Uszanaua .

G0 v Haya Tulusunsa
(ms) (ms) (ms) (ms) (ms) (ms)

1 71 3445 2347 331 674 6868
2 78 2906 2465 483 365 6297
3 89 2852 2418 366 593 6318
4 105 2474 2225 351 394 5549
5 65 2629 2102 267 228 5291
6 69 2666 2069 252 399 5455
7 64 2941 1891 233 217 5346
8 63 2807 2097 277 240 5484
9 68 2426 1970 187 316 4967
10 64 2467 1869 232 204 4836
11 60 2402 1949 157 247 4815
12 67 2445 1878 192 240 4822
13 68 2340 2019 149 316 4892
14 74 2494 2293 2175 208 5344
15 72 2440 1872 200 202 4786
MEAN 71.80 2648.93 2097.60 263.47 322.87 5404.67
SD 11.61 296.54 205.93 89.73 144.08 636.35
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undadmsdiayadiuimeiia-3 uazundsuimstayaduiesia-4 udlisigudnanams
o - o 4 4 o v o .
Jamstiaya lasiimsmmuadnagldau gaih i laavgydlaguiand (chaiwat)

ool N . | haudewa aa
nimmna Wk fil navwﬁwm s Useanag | TR
deu fiu CR 3 Haya . Tusunsu
50 . 103 Tulusunsy
(ms) (ms) (ms) (ms) (ms) (ms)
il 76 3596 1937 201 627 6437
2 118 2700 2048 241 233 5340
3 103 2594 2011 113 262 5083
4 78 2421 2434 181 147 5261
5 117 2689 2382 110 201 5499
6 98 2746 2115 291 339 5589
7 72 2653 2014 443 254 5436
8 70 2687 2232 195 346 5530
9 65 2470 2029 258 208 5030
10 64 2927 1931 197 2175 5394
11 68 2771 1855 164 262 5120
12 73 2563 1891 236 197 4960
13 66 2658 1875 314 213 5126
14 64 2616 1895 195 193 4963
15 60 2573 1981 188 238 5040
MEAN 79.47 2710.93 2042.00 221.80 266.33 5320.53
SD 19.59 273.59 178.68 83.27 113.02 375.34
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- - o v Ve (%
13719 4.25 NanﬁﬂﬁaaUSzuuanuﬁﬂaNn’liﬁmmi‘uaga ll“aﬁusﬂ’lsﬂagalglﬂﬁaﬁa'l wae

L 4 - s J N -
undsuimstiayaduigasia-2 lunsdindslifimsshuntaya

nNAaa nm:nd nmduau \ N A VAN
o Rl ws:z [p) P ¥ njssw Uszanawa Wk
500 : LG Tulusunsy
(ms) (ms) (ms) (ms) (ms) (ms)

1 70 2920 9982 400 1012 14384
2 76 2393 9935 476 581 13461
3 75 2389 9906 370 837 13577
4 65 2270 9961 494 639 13429

5 71 2286 9863 797 504 13521
6 91 2362 9733 224 519 12929
7 64 2373 9851 281 580 13149
8 61 2163 9897 302 395 12818
9 65 2209 10059 326 471 13136
10 63 2248 9852 196 516 12875
11 65 2177 9938 186 406 12772
12 62 2169 9803 236 328 12598
13 66 2126 10120 197 322 12831
14 68 2194 9996 284 429 12971
15 64 2165 9960 191 337 12717
MEAN 68.40 2296.27 9923.73 330.67 525.47 | 13144.53
SD 7.68 195.08 98.04 163.42 191.27 464.50
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J Jﬂ o J L
@311 0.26  HaNMINAFBUSTUUNEAUInaNMITamstiaya unaiuimstayaiuiadia-1 uaz
unasuimstayadiugeia-2 lunsdiniimsdhundaya

VANAAGD na1rl nnduau e S AN

oA - WSE nn Fova n:s'nu Useaawa T )

G0 " Haya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)

1 73 2994 8172 437 1104 12780
2 71 2380 8175 477 709 11818
3 75 2345 8245 588 815 12068
4 70 2196 8129 416 645 11456
5 65 2344 8261 336 717 11723
6 75 2269 8034 274 508 11160
7 69 2477 8017 504 487 11554
8 79 2242 7894 242 444 10901
9 62 2292 8262 234 526 11376
10 60 2299 8437 486 607 11889
11 63 2312 7880 179 321 10755
12 60 2249 7942 224 392 10867
13 89 2224 7919 230 336 10798
14 62 2194 8008 284 404 10952
15 64 2249 7926 193 349 10781
MEAN 69.53 2337.73 8086.73 340.27 557.60 11391.87
SD 8.39 196.31 167.83 132.32 214.51 588.47
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- - [ v g e v '
MIMIN 3.27 Na017Y|G\ﬂaU’:UUYINﬂuﬁﬂa‘Nﬂ'ﬁQﬂﬂ'ﬁUaHa Ll"a§U5ﬂ15UﬂHalE§Ut'ﬂﬂﬁa-l o
d

vimstiayaiueia-2 uazundauimsiayaiuweia-3
PEARLD] nmr"od naduau - o NATINYDN
& % oif WSE N Bt nj'mu Uszanawa o 8
N F 1aya Tulusunsa
(ms) (ms) (ms) (ms) (ms) (ms)
1 104 3367 6474 398 1085 11428
2 77 2622 6222 450 669 10040
3 67 2605 6183 378 569 9802
4 66 2479 6641 347 551 10084
5 65 2460 62173 256 448 9502
6 ' 85 2379 6321 419 536 9720
7 71 2465 6578 228 622 9964
8 61 2332 6174 250 551 9368
9 61 2341 6112 197 516 9227
10 64 22170 5975 347 396 9052
11 67 2300 6080 211 360 9018
12 60 2199 6136 181 320 8896
13 60 2431 6329 500 620 9940
14 76 2287 6058 185 359 8965
15 61 2285 6139 167 320 8972
MEAN 68.33 2454.80 6246.33 300.93 528.13 9598.53
SD 11.22 280.08 192.55 110.19 192.26 665.88
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-t «

- - Y 3 o '
M1 4.28  WAMINAFDUTTUUNNGUINANMTIAMSTaNA unauImsiayalugesia-1 unas

oo

vimstayaiuwaia-2 unasuimstieyaiuedia-3 wasunaauimstayaiiu

\waiia-4
w A . | naudana v

AN, win il REREITN ek N IR

heu fiu CR a Ty : TUsunsu

L0 e Haya Tulusunsy
(ms) (ms) (ms) (ms) (ms) (ms)

1 79 3293 6009 269 760 10410
2 81 2509 5482 271 491 8834
3 81 2377 5781 319 359 8917
1 ({1} 2312 5411 211 382 83817
5 85 2196 6328 2173 299 9181
6 75 2311 5676 214 279 8555
7 66 2215 5432 272 420 8405
8 64 2444 5578 226 492 8804
9 65 2480 5237 304 469 8555
10 61 2297 5503 389 414 8664
11 61 2451 5313 199 426 8450
12 70 2353 5746 268 531 8968
13 68 2381 5363 276 510 8598
14 61 2377 5359 185 396 8378
15 71 2327 5294 209 363 8270
MEAN 71.00 | 2421.53 |  5567.47 259.00 439.40 |  8758.40
SD 8.16 256.96 298.93 53.78 115.44 523.85
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e - " a v o da . v o da
MIN 9.29 Naﬂ'ﬁﬂﬂaausxuu‘nuuﬂiNUiﬂ'ﬁ'lla’:!an\.llﬁai’)a-1 Ll.‘MiN'Uinﬁtlay‘at'ml.?ias’Ja-2

uazunauImstiayaluaiia- 3 ualiigudnanmsiamsiaya

nadada nmrwﬂ andudy | TR 5 NN
3 WSR #1132 ’ MmN | Uszanawa
aey iy CR 3 u23a 5 Tsunsu
G0 . Haya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)
1 5103 3585 6160 931 1017 16796
2 5108 2504 6148 277 522 14559
3 5101 2351 6181 240 435 14308
4 5106 2336 6450 309 402 14603
5 5102 2234 6145 157 234 13872
6 5115 2218 6157 197 291 13978
7 5095 2308 6254 270 448 14375
8 5093 2592 6306 309 598 14898
9 5104 2450 6253 238 411 14456
10 5099 2400 6252 343 375 14469
11 5100 2400 6080 214 421 14215
12 5089 2418 6480 242 474 14703
13 5108 2516 6336 224 | 512 14696
14 5092 2463 6183 208 401 14347
15 5103 2332 6083 203 412 14133
MEAN 5101.20 | 2473.80 |  6231.20 290.80 463.53 | 14560.53
SD 6.90 324.12 120.23 183.86 176.59 677.72
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< - e N
@3N .30 wamMeddUsTUUNNUMAILIMTayauEesIa-1 unaiuimsiayaiuigesia-2

' < v o oy ' - v =3 o M ot «
U UIMIUBYRIULYDNE -3 UATLUVAIUIMIYBYBIULYD T -4 uoﬂuug‘uﬂnmams

Jamstaya
b nam .| audaIHa na
nz:wmma —— nadudu e oy | CTTTNERY
ey fiu CR 4 Haya : Tusunsu
fige 4 Haya Tuldsunsu
(ms) (ms) (ms) (ms) (ms) (ms)
1 53 3548 5380 361 1103 10445
2 84 2938 5368 636 1063 10089
3 50 2696 5620 269 930 9565
4 53 2681 5307 478 586 9105
5 51 2553 5099 253 541 8497
6 55 2614 5356 253 498 8776
7 46 2503 5166 313 428 8456
8 56 2498 5292 237 599 8682
9 44 2394 5760 189 353 8740
10 46 2469 5608 275 381" 8779
11 40 2430 5431 423 338 8662
12 ST 2401 5538 77 410 8583
13 92 2412 5243 179 428 8354
14 54 22617 5215 326 367 8229
15 73 2432 5188 231 343 8267
MEAN 56.93 2589.07 5371.40 306.67 557.87 8881.93
SD 14.74 310.73 189.33 125.48 261.45 657.32




-
MIINN 3.31

197

HanmsnadausTuUniigudnanmsianmstaya unasuimsiayaiuwaiia-1 unaq

vimsteyaliuwaiia-2 undsuimsteyaiuweiis-3 uazunasuimsiayaiu
J -t o .' hed - “ - ."
waia-4 dlaiimsmhmwuedndglinu daudhdlaeio@glily (anonymous)

By e nam . | e ey
niwmma sk ] na:ﬁunu e Useanang | OIS
iy il 4 i"iqa Nhl 1By Tulusunsu e 2
(ms) (ms) (ms) (ms) (ms) (ms)
1 60 3492 2584 159 671 6966
2 65 2736 2595 161 472 6029
3 78 2587 3422 269 527 6883
4 56 2681 3050 214 449 6450
5 70 2743 2816 175 431 6235
6 73 2954 2972 172 293 6464
7 60 2598 2566 131 237 5592
8 55 2886 2834 130 353 6258
9 54 2764 2860 118 221 6017
10 58 2648 2731 221 222 5880
11 55 2654 2714 106 230 5759
12 54 2730 2602 209 233 5828
13 85 2353 2597 104 251 5390
14 64 2430 2725 89 225 5533
15 53 2469 2769 106 173 5570
MEAN 62.67 2715.00 2789.13 157.60 332.53 6056.93
SD 9.80 268.08 227.53 52.59 145.14 481.71
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- o " v & P 3 v o o
TN .32 WAMIMAFBUTTUUNNUNEIVIMITayaIuEesia-1 unauimstayaiuigasia-2
unasudmstiayaiuiaiia-3 uazunawinmstayaiuwea-4 ualidigudnarams
o > bl o .( Al J - L A v &
Jamstiaya lasiimsimuadnsd i Sadhdslasgyddlamly (anonymous)

kg nam .| vauamma nm
nt:wmma i dill na:ﬂuau d Jseanaug | TR
iy R F;qﬂ . taya Tulusunsu s,
(ms) (ms) (ms) (ms) (ms) (ms)
1 64 3765 2946 122 557 7454
2 79 2805 2608 172 276 5940
3 94 2711 3095 98 262 6260
4 62 2414 2739 94 186 5495
5 53 2449 2841 117 232 5692
6 109 2488 2481 198 431 5707
7 67 2673 2737 154 297 5928
8 58 3094 2428 127 236 5943
9 72 2650 2619 117 246 5704
10 56 2818 2482 112 398 5866
11 68 2491 2470 107 248 5384
12 55 2632 2531 97 251 5566
13 64 2491 3057 108 330 6050
14 54 2534 2538 200 210 5536
15 51 2583 2535 142 217 5528
MEAN 67.07 2706.53 2673.80 131.00 291.80 5870.20
SD 16.20 342.27 219.72 35.00 99.81 499.34
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J- o v . < v '
Hamsnadauszuuniguinamsiamstaya unasuimstayaduigasia-1 unas

vinsteyaiuweis-2 undwimsiayaduweiis-3 uarundsuimatayadiu
& o F 4 4 - v o J
(e $Id-4 Walmsmmuadndelinu Fadhdlesvdliyaslue (bootchai)

R nawm .| neudena na
m:mma e e na:ﬁuau S Useanaug | PTHERS
iy -y i“qm Ry Haya Tulusunsu s
(ms) (ms) (ms) (ms) (ms) (ms)
1 71 3570 2748 175 725 7289
2 81 2934 2632 191 491 6329
3 98 2851 3449 165 730 7293
4 63 2716 2995 220 459 6453
5 87 2738 2483 137 283 5728
6 71 2702 3922 188 321 7204
7 68 2505 2874 172 290 5909
8 64 3047 2638 106 309 6164
9 62 2725 2700 127 316 5930
10 63 2630 2665 151 216 5725
11 60 3046 2711 121 203 6141
12 64 2744 2872 177 288 6145
13 93 2400 2729 118 191 5531
14 61 2438 2754 106 168 5527
15 72 2437 3048 110 169 5836
MEAN 71.87 2765.53 2881.33 150.93 343.93 6213.60
SD 12.24 302.98 367.62 35.97 181.77 604.34




200

M5 .34 wamsnadsusTULRNuMaIIMsTayaiueia-1 unasuimstayaiuiesia-2

unasuimstayaliuadia-3 uasunasimsteyaiuweia-4 ualiligudnarims
o Al -4 o ﬂl J < o
Jamstaya lasiimsimuadnse i adhdslasvyddliyaslye (bootchai)

. nam . | nawEena v
G, o Al na:ﬁuau i g Y TR
e fiu CR » "y i Tusunsu
iga % taya Tuldsunsa
(ms) (ms) (ms) (ms) (ms) (ms)
1 73 3491 2945 135 656 7300
2 122 2607 3066 126 330 6251
3 121 2640 3299 60 330 6450
4 68 2477 2848 216 225 5834
5 69 2483 3053 90 143 5838
6 87 2641 2689 145 392 5954
7 73 2986 2900 132 243 6334
8 63 2680 3428 256 533 6960
9 68 2593 2887 106 256 5910
10 87 2707 2797 143 200 5934
11 59 2722 2638 121 211 5751
12 67 2806 2999 109 187 6168
13 62 2671 2644 136 309 5822
14 73 2804 2853 240 186 6156
15 63 2476 2588 92 202 5421
MEAN 77.00 |  2718.93 |  2908.93 140.47 293.53 |  6138.87
SD 19.78 253.56 237.74 55.58 141.29 481.76
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J -'ﬂ o N - '
MIINN .35 wamnadausruuTiguinamiamstaya undsuinmsiayaiuweia-1 unas

< v [ oy ' o i =3 g ' a v =1
UINFYBYIIULYBIIF -2 UWAIIUINIUBYRIULEDIIT -3 uazuvanuIMsYayalniu

4 o ° >4 v 4 v oa L v @ .
waiid-4 wadimsiwuaansglinu sadhieetoidliseiend (chaiwar)

b QA . | nawuEmma (RC))

g S na:aunu | Ussaug | RS

ey fiu CR o oy syt b Tsunsu

(ms) (ms) (ms) (ms) (ms) (ms)

1 70 3502 5333 270 919 10094
2 75 2601 5686 436 651 9449
3 113 2636 5610 218 425 9002
4 72 2530 5878 251 370 9101
5 64 2355 5618 191 281 8509
6 71 2226 5135 129 280 7841
7 86 2279 5405 272 585 8627
8 64 2861 5752 230 484 9391
9 72 2521 5650 198 509 8950
10 66 2446 5310 385 391 8598
11 61 2396 5508 223 424 8612
12 62 2320 5382 243 903 8910
13 62 2378 5320 217 491 8468
14 75 2572 5669 218 507 9041
15 59 2340 5338 225 396 8358
MEAN 71.47 |  2530.87 |  5506.27 247.07 507.73 8863.40
SD 13.50 314.74 206.39 75.28 191.78 536.17
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- o o ' a ' - hd
MINN 9.36 HamInadausTuLiiundsuimsiayaiuwesia-1 unawimstayaiuimaiia-2

unadsuinmstayaiuwedia-3 uazunasimsiayaduwesia-4 udlifigudnarans
@ - J " o ¥ o
Jamsiiaya lasiimstmuadnsglinu daudhislaogBdliseiand (chaiwat)

oy nawmm VAT oM
nNEa6D da naduAu NI
£d i A ws:z N S n:ss‘m Uszanawa Tusunsy
nga 8 Haya Tulusunsu
(ms) (ms) (ms) (ms) (ms) (ms)
1 74 3812 6020 240 836 10982
2 76 2552 6355 419 571 | 9973
3 68 2486 5738 250 405 8947
4 111 2481 5667 2170 319 8848
5 88 2535 5794 199 437 9053
6 70 2614 5745 292 412 9133
7 91 2605 5659 285 611 9251
8 72 2751 5833 216 439 9311
9 100 2515 6030 190 560 9395
10 72 21785 56175 209 405 9146
11 62 2555 5986 229 546 9378
12 61 2692 6010 179 503 9445
13 68 2421 5502 240 394 8625
14 64 2442 5787 188 393 8874
15 92 2481 5543 236 513 8865
MEAN 77.93 2648.47 5822.93 242.80 489.60 9281.73
SD 14.96 339.49 223.02 59.72 126.34 572.19
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deiand yaslye’, mue juuswean’, Auga nasdin’, nad aswiisnaty’

MATAIMINTINABNNUADST, ANLIAINTSNAIENS, NUIINGIALYDUUNY

unadiaq, WnIayauuny 40002, Usundalny'

guemugImnssuuaznaluladidinmwuiana

aneninenmanssanalng ouunvalodu

dvanaaenile dunarassvan Wviaunusil 12120, Usunalng’

0 ~da & = - o <
autinalulagidiannsainduasmouninasuyed

aneninenenanssunalng ouuwvalosu

dvanasenily Sunarasenan Wniaunusil 12120, Usunalng’

Email: chaiwat.bootchai@gmail.com, krunapon@kku.ac.th, sissades@biotec.or.th,

kunwadee@nectec.or.th

unAnga

JeyuudnmisinTugesianlsdnuadn
wainnale ey Msluinisaiugsia s
Iiusmsaunmsuasuaugvdaya (uev uas
divnnSuesialdmyudndisuuas (XML)
Wunrwinanildlumsiaadadears vl
annsavinulalasigvagiuuwanwasule
udmsaumiSueiadidavarduguanan &
mlbiailvidedymeasmaelumsehivdaya
(bottleneck), liigansalyivimsiiavninszuy
AueinaNax (single point of failure) UFINITH
5suimanvsdrsuntynunariilasnisly
malulaéiies-y-1Wes (Peer-to-Peer) Faoe
srsanTymainale luunanwilladisa
aniveiszgneldinaluladiviss-y-1iesny
Guwesia Futhunmanlugoismiams
swdaya lagldinalulagiiys-y-vigsuaziy
WwasIa

- & -~ & aa

maAgy : igs-y-uies, Guwasia, MInszagy
guenan

1. unin

=3 g . < I3 4

Gulrasid (Web Service) [22] Uugawauls
viauawnaatuiidadadaaslasaseiuzaneus
- P ¢ 4 o [ 9 v
dngandwisnilshuszuuiniatiy lasdayanly
dadaszringivimsuazgivuimseglugluuuy

o
mwudndiduuea (XML) [26] Badlumnasgiulu
- [ a ¢ & o q ¥ s ¢

MsuandsurayauudUABsIUG v igawduwas
niauanwwataunwaaguussuuljuans,
mwnnliwenn, uwaawasy nisgunsalnuaned
fusmnsouanwdeudayanuuaziulalosdalula
-l & - A o U
damdueddndanulasldinasgiu wu SOAP
(Simple Object Access Protocol) [20], UDDI
(Universal Description, Discovery and Integration)
[21] uaz WSDL (Web Services
Language) [24] Wudu

Description
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GuigafialduumemsWanaugduuy
daoJaunssunsinuinig SOA  (Service-
Oricnted Architecture) [19] # 3 a3AUsznau
v J > < <4 - v v
laud ghiuims, nalisuuing wazduald
o P
UINS HTUEBTITQNBBNULUUINMINUUINN
229 SOA ealigliuinisazdasrimsamaiou
uims nufisuuimslufitide UDDI waziiiag]
waldusmsaaanmslduimsduedia aznly
dumlu UDDI  wuda msaumGuigedia
o - J el
rasvadsgudnanmsliuins #de nudou
u3M3s v38 UDDI Yadzeamsinzideuusms
) o -~ [ s o (-' v
Wuwvugudnan As Msudseiunaansile
nmsaumldasavaauuinishiingg
P Y T P
amadould (15] uddilidadeluGasdymes
malumsiindisdaya (bottleneck) n3amsinly
v =3 da v @ v ° v '
Aumuigasiawian q nuuarvilvszuula
aunsaliusnisaald (single point of failure)
waztiliatlussuvuuugudnararilyinisaene
UasLNUIANS AUIMS (scalability) (Wulule
b 4 l‘!’ v
gndnene luunanuilladrsnauuinems
v e 3 v YV oo 4 -t 4
uiJoymasnaneemsliies-n-uies (Peer-
to-Peer) [18] feaznan ludrusaly
(WE5-1-tWes (Peer-to-Peer) (umalulad
HENAUMINTENBAUEINAN (decentralize) M3
YENPUILNNBUIAYDITzUY MsuwisTudaya
& <) v < - -t (a: vV a ]
(sharing) (Jueu mtwm—n—twmmmaiwﬂu
fignine-witenliuins asdiudies “ies”
nlsuaiiau “gnae-ungry” ludaudeniu
MedTruuiies-y-1ies ldun ardn
(KaZaA) [14], uudaeas (Napster) [17] w38
msldauldsunsudsziandanasisud
(BitTorrent)  [2]  Hudu wazlasdrulng
o d & ° v & ' [
maluladiiespuiesgmiinlfivsuialudaya
vuduaasiia, msdumdays uaznism
Wunneasdaya Saudseimhuies-y-ilesin
v &
undgymiSaadymaeua, anuaansalums
Tiudnsdaresszuy, szuugudnas uazms
sensmnamsiuSmsyasiuresia

'
. P P

Tuunanuil wadan 2 szpandanuisen

4

etaamemumsrimaluladions s -n-twesuasy

v
[

=3 o Vv e - '
Vugasianyszgnd Inviausudy uazain
Ndteniieltes lumiden 3 xwSouiou
J -: z LY "
sevindaunaluladgil anuulumidean 4 as
| e e ad . v
nantdmmalulagmaasaansniandszynald
v o [Y o v e o Vet o ' -
monule luwdan 5 Wumsnandeidnmsena g 7
° - ¢ - ¢ v & a v o
nanes-n-tefinlaweinyssandmwlidu
waiauazagUludadi 6

o o o o v
2. MmiveMiiedas
NnauiRsnInumsidmaluladiiss-n-
- ¢ ' o o« P .
WeshouHuiudugediandsan dulvgias
. v < [% < e
dstiuluisasrasmsaumiduiesia Taonis
USuuss uDDI  nlluszuugudnans iy
o v - - «
sruunsznegudnanlesldinaluladies-y-
- y & ' .
WESININTIE wastive g6 ansuenssuIayas
' 1Y Py - af of vy ao X
szuusalUTuamanme Fnuiseninendaioa

2.1 msldiaiadraties-n-tiesuas
Edutella/JXTA YU unuSuigasid (3]
SO .. - ' &
Mdsihiduaniand (proxy) sEMIanadas
- 4 3 nﬁ:: ° v - l <t '
malulad Fadwisiiliszuuiaiateies-y-
(WeS¥83 Edutella/JXTA  [7]
‘- L z
wasiala lasadedriurasry (layer)

auswnuiu
NHNS

v a ) ' < - 4 o o .
Tvusmsadennhiniuniend eazdudriunv

¥ ot o P Ya 1 @ v -
wihnessulastanny (Walvaesdanulaasied
UsednSmwsenindiuvas SOAP nidluluslanaa
fndaraaiuwesiduas IXTA  Pipes Miiluvia
HayatiNe§-n-1Ne5yas Edutella/JIXTA  udiu
waiianazaguusruuies-y-inesilassdas
WRIWIATUNISAUNMIUSNISYBY Edutella/JXTA

v & - v @
WINY IWSIEMSAUMIUSNMISATRIUWIATUNS
AUMNUIN5UDY Edutella/JXTA

2.2 Mavmamnezaslaseadianuguiies-y-
wasdmsudueiia (16]



NUIVHUUNFUDLIBIVBINITVENBVUIAY B

sruulagldlaiwasaw (HyperCuP:  Hypercube
J -4 ﬂ' 1 v el
P2P) Fulungufzasnsiwniaiomsians
FaemstvNIvYauNes Indihan lussuulv
g luanvuzyasdmasugnunan wazidtaszuud
i 1 -~ =3 da v - . v
Weslniniaduwesialmihindadacis
STUULWENLINIA LR SMSadurasalnain
Y <, v v P
whanlugezesgnunadivle luneassinuiie
HnesvsaiuresiasanaInsruy STUURL
o o v o <t 5

wengudagluuuaiesiilugnunananase
& av S v P v
geanuieinoudTgymluiGasestannudiu
autduluszuy (message overhead), @AW
ganduiadiiesan laamsldauanifveins
nsEAetanN (broadcast) wardanainuluns
v & o
AU MNSBITBILaINDTANW

imatialawasawldivigasialunas
p v ' - ¢ & a a9 v
fafadadsseninanes wasilumaiianly
NINGINTIZUVNBY IMINLEIMIUSEUUNABINTS
NIENBGUINANTAIUIUINAYBITZUULBE q Udy

L d v J LY

nMsAuMdayanuunszeianny Fadaguy
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Abstract
With the advent of comparative genomics, an
increasing amount of genomic data from different
organisms 1s to be compared. This paper presents an
approach to integrate bioinformatics data from
various source databases using web services and a
private registry. The goal is to construct an efficient
framework that cormrectly integrates genomic
databases via web services and thus allows genomic
browsers to connect and clearly presents data based
on user criteria. The experimental result shows that
for most queries our system with private registry can
return correct answers with dramatfcally less
response time than one without.
Keywords: Bioinformatics, Data Integration, Web

Services, Private Registry

1. Introduction

After the human genome project was completed,
several kinds of genomic data have continuously
been deposited in publicly accessible databases.
Even though most genomic databases similarly

contain DNA sequences as the basic data unit, each

database has its own web application interface to
interact with users. Such applications are suitable for
visualizing data from the sole corresponding
database but are not ready for cross analysis, as in
comparative genomics. In particular, differences
among database schemas prevent web applications
from accessing different databases and displaying
data via a unified web interface. Thus, scientists
have to manually compare data from different
databases by repeatedly visiting different web pages
several times. Moreover, scientists who wish to
share their genomic data with a private group of
researchers cannot do with ease. To address the
problems, this paper presents an approach to
integrate heterogeneous genomic data using web
services and a private registry. The proposed
protocol has been implemented and its effectiveness
has been demonstrated in Section 4. After related
work is presented in Section 2, we discuss about our
system design in Section 3. Then, we explain the
Section 4 and

system implementation  in

experimental results in Section 5.  Section 6
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describes discussion and future work. Finally, we

conclude in Section 6.

2. Related Work
been

conducted to introduce the web services and web

Considerable  research  efforts have
services registry concepts to genomic databases. For
example, DASRegistry [1] presents a public registry
for web services that was implemented using DAS
protocol [2]. BioMOBY [3] presents the
bioinformatics tool services registry but does not
support private registry. Unlike DASRegistry, our
framework uses a private registry to offer a securely
closed group participation. With a private registry,
the system can dramatically reduce the response time

since the system knows where the requested data is.

3. System Design

Our proposed system employs web services
architecture which has the registry at the core to
store and list all services for a given user, as shown
in Figure 1.

In Figure 1, the provider hosts bioinformatics
service and deploying web services. The provider
also defines the DAS services and publishes them
with the private registry. The private registry hosts
the lookup information and descriptions of published
services. The registry is primarily responsible for
service registration and discovery of the web
services. The private registry stores, lists, and
manages privileges to help consumers find and
subscribe to the required services. The consumer
locates bioinformatics services using the private
registry and invokes the required services from the

provider.

Consumer

Privileges

Checking

2. locate service
location

5. return privileges

checking result

—]
6. query

7. retum
query result

User Data Sources

Figure 2: Private registry sequence diagram

4. System Implementation

The registry system was implemented using Java
web services. Figure 2 shows the sequence diagram
of the private registry system. (1) service providers
register their services in the registry. (2) a user can
query the registry looking for service locations. (3)
the registry check user privileges (4) the registry
returns the result of privilege checking to the main
system (5) the main system sends user the
privileges checking result. If the user has privileges,
the user can follow (6) and (7). In step (6) the
user requests the desired data from the locations that
the system notifies. In step (7) the user then can
acquire the output data.

Our private registry is designed to have these

following functions:



1. A uscr can discover and register DAS sources
via Web browser or Web services

2. A user can validates DAS sources to ensure that
those sources are valid according to DAS
schema

3. A user's authentication needs to be validated by
using username and password to access this
private registry via both Web browser or Web

services

Then, we have implemented private registry to
store and list the services of bioinformatics data.
This service has these following available
operations:

- GetAlIDASSources

- List all registered sources
- GetAllCategories

- List all categories available in the registry
- GetAllOrganisms

- List all organisms available in the registry
- GetAllCapabilities

- List all capabilities that DAS supports
- GetAllLabels

- List all labels of authority
- ValidateDAS

- Validate the given DAS source
- GetDASSourcesByKeyword

- Search DAS sources by keyword
- GetDASSourcesByCategory

- Search DAS sources by keyword
- GetDASSourcesByOrganism

- Search DAS sources by organism
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- GetDASSourcesByCapability
- Search DAS source sby capability that
DAS supports
- GetDASSourcesByLabel

- Search DAS sources by label of authority

5. Experimental Results

In  our experiment, we used existing
bioinformatics open source tools. These tools include
Apollo 4] and GBrowse |5] which are widely used
as genomic features visualization tools. We
configured GBrowse to query data and compare data
from multiple sources of data A in server-1 and
data B in server-3 as shown in Figure 1. We used
Apollo to implement the private registry easily.

We compared the result of processing an original
DAS source using GBrowse as the reference source
(shown in Figure 3) with the result obtained from
querying via private registry using Apollo (shown in
Figure 4). For example, from Figure 3, the last
line of the glyph has a reverse direction. The name
of this feature is ORF and its type is ESTScan. The
range position is 6 - 353 and the score is 267.0.
In Figure 4, ORF has the reverse direction (the
lower section). The type is orf:orf:WSTScan (the
type field). The range position is 6 - 353 (the
range field) and the score is 267.0 (the score
field). Thus, we can see that querying via private
registry (shown in Figure 4) returns the same result
as querying from original DAS sources (shown in
Figure 3).

To test the effectiveness of the private registry,
we run 5 different queries over 5 data sources, with

and without private registry. The sample queries



216

and their responses which are return in XML format

are Table 1: Comparison on query response times
query ql q2 q3 q4 q5
http://gi.biotec.or.th/cgi- With PR 4.885 | 4.183 | 55.84 8.79 61.338
bin/das/clone /features ?segment=GL-N-STC02- Without PR | 62.81 | 59.57 | 66.25 | 60.589 | 63.033
0142-LF

It turns out that with the private registry, the
and average response time is 27.001s while without

private registry the running time is 62.450s. With

http://coeservice.en.kku.ac.th/cgi- private registry, query g5 takes a long time since its
bin/das/clone /features ?segment=HC-H-S01 - answer requires the returned results from four data
1046-LF. sources. For most queries, our private registry can

reduce response time because the system does not
Comparison on real-world queries with and  Waste time to find the location of the requested data.

without the private registry is shown in Tablel.

Contig
CT11

—
CLiContigll

Clone nenbers
ES-N-S01-0102-U

“[1..497] of 497 bps
HC-N-N01-5091-LF

“[1..539] of 539 bps"
HC-N-N01-11398-LF

"[1..523] of 523 bps
HPA-N-S01-0639-LF

"[1..512] of 514 bps"

Blastx
Hitl:[blastx] e:le-30 s:135

CG3560-PA (Drosophila melanogaster] gb|ARF48576.1| CG3560-PA [Drosophila melanogaster] gh|RAM29599.1| RH44664p [Drosophila melanogaster]
Hit2:[blastx] e:de-30 s:133
GA17519-PA [Drosophila pseudoobscural
Hit3:[blastx] e:6e-30 s:132
ENSANGP00000014100 [Anopheles gambiae str. PEST] gh|EAACO151.3| ENSANGPOO000014100 [Anopheles gambiae str. PEST]
Hitd:[blastx] e:6e-30 s:132
IP0S674p (Drosophila melanogaster]
Hit5:[blastx] e:6e-30 s:132
AT e
CG17856-PA [Drosophila melanogaster] gh|AAFS6781.1| CG17856-PA [Drosophila melanogaster]
Blastn

|

6
Hitl:[blastx_gol e:5e-32 s:135

- symbol :C63560 "CG3560" species:7227 "Drosophila melanogaster” [G0:0008121 "ubiquinol-cytochrome-c reductase activity" evidence=ISS] [G(
Hit2:[blastx_go] e:3e-31 s:132

—

l

- symbol :0G17856 "CG17856" species:7227 "Drosophila melanogaster” [G0:0008121 "ubiguinol-cytochrome-c reductase activity" evidence=ISS] [
Hit3:[blastx_go] e:2e-26 s:117

- symbol :UCR6_HUMAN "UQCRE, UQBP: bequlnol—cytochrome c reductase complex'id kDavproteln 'spec1es 9606'"Hono sapxens mi60"0006118' "elect
Hitd:[blastx_gol e:le-24 s:111

o e
- synbol :Ugerb “ubiquinol-cytochrome ¢ reductase binding protein" species:10090 “Mus musculus" [60:0005739 "mitochondrion” evidence=IDA]
Hit5:(blastx_go] e:1e-24 s:110

_——— o

o —
- synhol :2gc:109893 "2gc:109893" species:7955 "Danio rerio” [G0:0005575 "cellular_component® evidence=ND] InterPro:IPR003197 ZFIN:ZDB-GEP
ORF
ESTScan s:267

amemgere
“[6..3531"

Figure 3: A result example from GBrowse which is queried from original DAS sources
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Figure 4: A result example from Apollo which is queried from our private registry

6. Discussion and Future Work

Web services can be exploited to integrate
bioinformatics data via a standard protocol, such as
DAS, and well-known tools, such as GBrowse and
Apollo.

However, existing tools that do not have registry
cannot help users to easily find the information.
Some registry was implemented as a web application
only. Thus, such registry cannot automatically be
accessed by many applications.

It is not trivial in integrating heterogeneous data
by using one application. One of typical approaches
is to have the standard schema that various sources
accept and use it. Such standard schema is DAS
which becomes the protocol to communicate
between client and server. DAS has been used in
many applications. More than 250 projects that use
DAS are available in a public registry for sharing

public annotation to use in a distributed annotation

system. Our system has developed and used a
private registry which helps to increase security and
protect data privacy.

Currently, the system is equipped with a simple
authentication  through and

using  username

password. However, we plan to add more Web
services mechanisms such as using WS-security to
enhance security. Furthermore, we are interested to
improve the network speed by using peer-to-peer
between private nodes. For the private registry, we

will add the feature to automatically choose and

suggest the best time to access a given data source.

7. Conclusion

Our presents an approach to integrate

paper
bioinformatics data from various source databases
using web services and a private registry. The goal
is to construct an efficient framework that correctly

integrates genomic databases via Web services and
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thus allows genomic browsers such as GBrowse and
Apollo to connect and clearly presents data based on
user criteria. The experimental result shows that for
most queries our system Wwith private registry can
return correct answers with dramatically less

response time than one without.
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