ks =
UDC By

F¥ P KA
fd - 22 A T

EPRAXEGRIBEF &R

ZREHEARLE: #| 3 #

i R Tk . AR HACE R

RS HW G H)PE BABHR A




(@A) A+#iriex
\%/JI MASTER'S THESIS

T

The Sudying of Astronomical Education

Platform about Virtual Observatory

AThesis
Submitted in Partial Fulfillment of the Requirement

For the M.A Degree in Physics Education

BY
Liu Gaochao
Postgraduate Program
The College of Physics Science and Technology

Central China Normal University

Supervisor Zheng Xiaoping Zhao Yongheng
AcademicTitle professor signature

Approved
May 2005



= i i L
y- MASTER'S THESIS




VO
VO

HTML

1000

VO

IT

XML

virtual observatory,

VO
C JSP



= i i L
y- MASTER'S THESIS

GLOBUS
China-V0
VO

VO



(@A) A+#iriex
\%/JI MASTER'S THESIS

T

Abstract

Astronomy is both an age-old and advanced science .It always accompanies
the civilization process of human being by which people know the cosmic.
Astronomical education have unique advantages in cultivating students scientific
world view, scientific interest, scientific thought and scientific spirit etc. But
popularization of astronomical education of our country is bad because the source
of astronomical education and the teachers are lack. In this status, it becomes an
urgent problem that how to creat a mechanism to encourage people to built
astronomical resource and centralize the disperse online resource in order to make it
easy to use for teachers and students in the information process of astronomical
education.

With the technological advances in design and manufacture of telescopes and
instruments, the capability of astronomical observation is enhanced greatly.
Astronomy has turned into a full electromagnetic waveband era from the traditional
optical era, and is facing a data avalanche. With the breakthroughs in computer and
Internet technology and emergences of brand new IT technologies, such as Grid,
XML and semantic web, the concepts of seamless federation and analyzing of large
distributed multi-band astronomical observation archives are no longer outlandish.
Under such background, the concept of Virtua Observatory (VO) is brought
forward.

VO will hold al sky and all wave band data from radio, infrared ray to gamma
ray and it will get the most elaborate observation result. Without lunar disturbance,
cloudy sky or dust strom, it always have best condition that can be used 24h every
day. It will own rich resource and services such as image, spectrum, data, literature
and so on which will make it become a powerful tool to develop astronomy
education and to enhance science and culture accomplishment of common people.

Firstly, the paper gave a simple introduction about VO. Secondly,it put
forward the system frame and discuss the correlative technology and work
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flow.Thirdly, an astronomical calculation web was designed by procedure language
such as C, JSP and HTML.The web included many functions,for instance , querying
the position of nine planets, sun and moon ; the rising and setting time of sun and
moon in main city ; the time of twilight; the position of bright fix star; the time of
solar and lunar eclipse; calendar, conversion between date and Julian day. Fourthly,
detailed course to program of calendar and fix star’s positon was given. Lastly, the
calculation services was integrated under the GLOBUS platform and was registered
to the registration center of China-VVO which can be called from long distance.

Because VO will provide a super environment where inter-operation will be
easy and resource is merged and can be located lightly, the paper put forward a
feasible astronomical education mode —— inquiry based learning, and it showed
the common process through the example “exploration of caendar” and
“ discussion of the relationship between sunspot and earthquake”.

Key Words: Virtual Observatory platform of astronomical education
astronomical education inquiry based learning
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Language)
2. Java
3. WSDD(Web Service Deployment Descriptor)
GAR Ant
Ant

Swiss Ephemeris
swe_sol_eclipse_when_loc()

3.3.2.1
XML
GWSDL Web Service GWSDL
Swiss Service ;

<?xml version="1.0" encoding="UTF-8"?>

<definitions name="SwissService"
targetNamespace="http://www.chinaV0.org/namespaces/Swiss"
xmIns:tns="http://www.chinaV0.org/namespaces/Swiss"
xmIns:ogsi="http://www.gridforum.org/namespaces/2003/03/0GSI"
xmIns:gwsdl="http://www.gridforum.org/namespaces/2003/03/
gridWSDLExtensions™
xmIns:sd="http://www.gridforum.org/namespaces/2003/03/serviceData"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmIns="http://schemas.xmlsoap.org/wsdl/*>

<import location="../../ogsi/ogsi.gwsdl"
namespace="http://www.gridforum.org/namespaces/2003/03/0GS1"/>
<types>

<xsd:schema targetNamespace="http://www.chinaV0.org/namespaces/Swiss"
attributeFormDefault="qualified"

elementFormDefault="qualified"
xmIns="http://www.w3.0rg/2001/XMLSchema'">

32
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<xsd:element name="lamost_eclipse_when_loc"
type="tns: lamost_eclipse _when_loc">
<xsd:complexType name="lamost_eclipse_when_loc">
<xsd:sequence>

<xsd:element name="tjdstart" type="xsd:double"/>
<xsd:element name="flag" type="xsd:int"/>
<xsd:element name="geoposl"” type="xsd:double"/>
<xsd:element name="geopos2" type="'xsd:double"/>
<xsd:element name="geopos3" type="'xsd:double"/>
</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="lamost_eclipse_when_locResponse" type="tns:
lamost_eclipse_when_locResponse'>
<xsd:complexType name="lamost_eclipse_when_locResponse'>
<xsd:sequence>

<xsd:element name="return" type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>

</xsd:element>

</xsd:schema>

</types>

<message name="'lamost_eclipse_when_locInputMessage'>

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

<message name="lamost_eclipse_when_locOutputMessage'>

<part name='"'parameters"

element="tns: lamost_eclipse_when_locResponse"/>

</message>

<gwsdl :portType name="SwissPortType"
extends="ogsi:GridService ogsi:NotificationSource">
<operation name="lamost_eclipse_when_loc">

<input message="tns:lamost _eclipse_when_locInputMessage"/>
<output message="tns:lamost_eclipse_when_locOutputMessage"/>
<fault name="Fault" message="ogsi:FaultMessage"/>
</operation>

</gwsdl :portType></definitions>
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:TUTORIAL_DIR/tutorial/Swiss/schema/Swiss.gwsdl
GWSDL - lamost_eclipse_when_loc

(the target namespace)
targetNamespace="http://www.chinaV0.org/namespaces/Swiss"
OGSI namespaces:
xmIns:ogsi="http://www.gridforum.org/namespaces/2003/03/0GSI"
xmIns:gwsdl="http://www.gridforum.org/namespaces/2003/03/gridwWSDL
Extensions"

OGSl GWSDL
<import location="../../o0gsi/ogsi.gwsdl"

namespace="http://www.gridforum.org/namespaces/2003/03/0GS1"/>

GT3
Ant build GWSDL
stubs GWSDL
3.3.2.2
Java
SwisslImpl_java
$TUTORIAL_DIR/Swiss/impl/SwisslImpl. java
package imports ,
0GSA

package Swiss.impl;
import org.globus.ogsa. impl.ogsi.GridServicelmpl;
import Swiss.wsdl.SwissPortType;
import java.rmi.RemoteException;
Swissimpl

34
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public class swisslmpl implements OperationProvider,
GridServiceCallback

public swissephlmpl() { }

lamost_eclipse_when_loc RemoteException
remote methods( )

( )

package Swisseph.impl;

import org.globus.ogsa.ServiceData;

import org.globus.ogsa.ServiceDataAttributes;
import org.globus.ogsa.impl.ogsi.GridServicelmpl;
import org.gridforum.ogsi.HandleType;

import org.globus.ogsa.ServiceProperties;
import javax.xml._.namespace.QName;

import org.globus.ogsa.OperationProvider;
import org.globus.ogsa.GridServiceBase;
import org.globus.ogsa.GridServiceCal lback;
import org.globus.ogsa.GridContext;

import org.globus.ogsa.GridServiceException;
import Swisseph.wsdl.SwissephPortType;

import org.apache.commons. logging.Log;

import org.apache.commons.logging.LogFactory;
import java.rmi.RemoteException;

import java.io.*;

import java.net.*;

import java.util._Properties;

import org.globus.ogsa.server._ServiceHost;
import java.lang.*;

public class swissephlmpl implements
OperationProvider,GridServiceCal Iback {
private static final QName[] _operations =
new QName[] {

new QName(''", "*'")};

private GridServiceBase _base;
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private ServiceData serviceData;

static Log logger = LogFactory.getLog(swissephlmpl.class.getName());
public void initialize(GridServiceBase base) throws
GridServiceException {

this. base = base;

}

public QName[] getOperations() {

return _operations;

}
public swissephlmpl() { }

static {

System. loadLibrary(*'Swisseph™);

}

public String lamost_sol_eclipse_when_loc(double tjdstart,double geoposl,
double geopos2,double geopos3,int backward) {

String results = "";

double[] geopos=new double[3];
geopos[0]=geoposl;geopos[1]=geopos2;geopos[2]=geopos3;

results = whenloc(tjdstart,backward,geopos);

return "(time of maximum eclipse is:)"+results;

}

public native static String eclipse_when_loc(double tjdstart, int flag,
double[] geopos);

public void postCreate(GridContext context) throws GridServiceException

{1}

public void preCreate(GridServiceBase base) throws GridServiceException

{1}

public void preDestroy(GridContext context) throws GridServiceException

{1}

public void activate(GridContext context) throws GridServiceException

{1}

public void deactivate(GridContext context) throws GridServiceException

{1}
Y

3.3.2.3

web service
36
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<?xml version="1.0"?>
<deployment name="defaultServerConfig"
xmIns="http://xml.apache.org/axis/wsdd/"
xmIns:java="http://xml .apache.org/axis/wsdd/providers/java'>
<service name="chinaV0/SwissFactoryService" provider="Handler"
style="wrapped">
<parameter name="name" value="Swiss"/>
<parameter name="instance-name" value="Swissinstance"/>
<parameter name="instance-schemaPath" value="schema/Swiss/Swiss/
Swiss_service.wsdl"/>
<parameter name="instance-operationProviders"
value="Swiss.impl.Swisslmpl"/>
<parameter name="instance-className"™ value="Swiss.wsdl.SwissPortType"/>
<I-- Start common parameters -->
<parameter name="allowedMethods" value="*"/>
<parameter name="persistent" value="true"/>
<parameter name="instance-baseClassName"
value="org.globus.ogsa. impl.ogsi.GridServicelmpl"/>
<parameter name="className"
value="org.gridforum.ogsi.NotificationFactory"/>
<parameter name="haseClassName"
value="org.globus.ogsa. impl.ogsi.PersistentGridServicelmpl"/>
<parameter name="schemaPath"
value="schema/ogsi/ogsi_factory_service.wsdl"/>
<parameter name="handlerClass"
value="org.globus.ogsa.handlers.RPCURIProvider"/>
<parameter name="factoryCallback"
value="org.globus.ogsa. impl.ogsi.DynamicFactoryCal IbackImpl*/>
<parameter name="operationProviders"
value="org.globus.ogsa.impl.ogsi.FactoryProvider
org.globus.ogsa. impl.core.registry.RegistryPublishProvider
org.globus.ogsa. impl.ogsi.NotificationSourceProvider"/>
<parameter name="registrationConfig"
value="etc/registration_config.xml"/>
<parameter name="activateOnStartup"” value="true"/>
</service>
</denlovment>

$TUTORIAL_DIR/swiss/Swiss.wsdd
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JAR
3.6 gt3 tutorial
Ant buildfile

./tutorial_build.sh $tutorial/Swiss/schema/Swiss.gwsdl

Dwrewice il Basrwicce drrypode erecs Fa i Dlwagnlcs previ sl
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i ii ANT |
| Bdniled serrnl

GTI Buld Fites Arst baallcd Rle
AR fike
3.6 JAR
3.3.2.5
JAR GT3

web service
ant deploy -Dgar.name=$TUTORIAL_DIR/build/lib/Swiss.swiss.gar

globus-start-container

ogsi-create-service

http://localhost:8080/0gsa/services/tutorial/swiss/SwissFacto
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ryService/swiss
China-V0

3.3.2.6 NI C

Java
C
Sun JDK1.0 JINI Java
C
1. Java
Swisslmpl.java
2. Java class Swisslmpl.class
3. javah — jni Swisslmpl.class,

Swiss_impl_Swissimpl._h
4. C swissweb.c

5. C

gcc  -1/usr/local/java/j2sdkl.4.2/include/linux  -fPIC  -c
swissweb.c

6. C .S0

gcc -shared -WI,-soname, libSwisseph.so.1 -0 libSwisseph.so0.1.0

swissweb.o
7. libSwisseph.so0.1.0 libSwisseph.so
8. LD_LIBRARY_PATH
9. java

static{System. loadLibrary(*'Swisseph™);}
Swiss Ephemeris
swe_sol_eclipse_when_loc
39
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