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1. Introduction

The project of reverse engineering ofethGeonetworkis a prototype-oriented
project provided by Clive Boughton. The main goal of this project is to enable easier
understanding of the system architecture of Geonetwork for GeoScience Australia
and Geonetwork open source community, and to help potential develogarskly
understand and access the system architecture when undertaking enhancements etc.
Another goal is to use the MVC (Modékew-Controller) concept to 'analyse' the
current system and then provide recommendations about any poor architectural
aspects 6 GeoNetwork.

GeoNetwork opensourcéis a standards based, and free and open source catalog
application to manage spatially referenced resources through theéwebL G A& | &0 7
system to be analysed and document in less than a three month timeframe. The

system covers almost all Web application knowledge domains. Most of thesg-kno

ledge domains are unfamiliar to us, such as Javascript and XSL. Therefore,rthe lear

ing curve consumed half the project time. There were all sorts of difficulties that

needed to k& overcome through the project (detailed in Problems Faced section).

Our solution to the main goal was to create a web based demo (Sextlo) which
presents the GeoNetwork system architecture in a way that provides easyr-unde
standing to developers anather users. The demo includes static and dynamic views
of the system architecture and some samples of JavaScript parsing details.

The MVC modas a classic architecture/design pattern which we use to 'analyze' the
GeoNetwork Architecture. It has threags, model (for maintaining the data), views
(for displaying data), and control (for handling events). Understanding the M¥C pa
tern, which is commonly used in web servigplications,makes the GeoNetwork
Architecture easier to understand.

The ObservelPattern (publisksubscribe) is used to create a loose coupling-b
tween the model and the view in MVC. It defines a -omienany dependency d
tween objects. When one object changes its state, all its dependents are notified and
updated automatically.

GeoNetvork has lots of overlap beween the Controller and Model parts of MVC due
to the mixture of data and code. It also has several layers of controllers including
client-side javascript and serwside Java servlet.

A concept of reversengineering softwaredr javascript is also introduced in this
article. Its main purpose is to show the process architecture of javascript functions to
the customer. A simple concept was initially considered but finally became imposs
ble because of too many difficulties in sgmtand formats. Currently, in order to
overcome these difficulties, a new idea is introduced to do some discovery into the
parsing function in browser. The whole parsing process of browser could be very
helpful to the reverseengineering.

! http://en.wikipedia.org/wiki/Observer_pattern
~3~



2. Background

GeoNetwork opensource 6 A & | adGl yRIFENRAT SR YR RSOSy N
management environment, designed to enable access tergiyenced databases,

cartographic products and related metadata from a variety of sources, enhancing the

spatial informaton exchange and sharing between organizations and their audience,

using the capacities of the internet. This approach of geographic information
marntagement aims at facilitating a wide community of spatial information users to

have easy and timely accessawailable spatial data and to existing thematic maps

that might support informed decision making"

A

The protoype of the GeoNetwork cataloglieh 6 & RS @St 21LISR o6& (G(GKS
Agriculture Organization of the United Nations (FAO) in 2001 to systematically ar

hive and publishes the geographic datasets produced within the Organization. The
proto-type was built on experiences within and outside thegamization. It used
metadata content available from legacy systems that was transformed into what was
then only a draft metadata standard, the 1ISO 19115. Later on, another UN agency,
the World Food Programme (WFP) joined the project and with its contabubhe

first version of the software was released in 2003 and operational catalogues were
established in FAO and WFP. The system was based on the 1ISO19115: DIS metadata
standard and embedded the Web Map Client InterMap that supported Opers-Geo
patial Consotium (OGC) compliant Web Map Services. Distributed searches were
possible using the standard Z39.50 catalogue protocol. At that moment it @as d
cided to develop the program as a Free and Open Source Software to allow the
whole geospatial users community benefit from the development results and to
contribute to the further advancement of the softwareCurrent version of Geoie

workis v2.2.0 (4 April 2008)

More and more organisations are interested in this opensource software, including
several Austran organisations. They are going to use Geonetwork open source as
prototype/basis for building their own applications. However, they all face the same
problem. That is, Geonetwork provides very few technical documents except an
out-of-date user manual athsome simple JavaDoc containing almost no comments.
There is no overall system architecture provided tevedopers who want to modify

or build applications based on Geonetwork open source. Geonetwork opensource is
a complex system which covers almostleg Web applications such as dynamic web
page, Web Servlet. It is hard for developers to establish a starting point in the system
without effective system architecture documentation. For Instance, -Gelence
Australia and Software Improvement Pty. Lteerey facing the lack of documentation
support and bot organisations found it hard to find a starting point in the system in
order to fulfill a list of requirements. They spent quite a lot time just getting started.
Our major task is to analyse the existsmurce code from the geonetwork directory
and provide easyo-use and informative documentation to help developers quickly
understand the system architecture and to easily identify starting points for ldeve
opment.

2 http://geonetwork-opensource.org/
3 http://geonetwork-opensource.org/background
~ 4 ~



3. Detalls of working process

Why we tookthis project

This project was provided by osupervisor Clive Boughtonand GeoScience A
tralia. We finally decided to take this project on 30 July 2008, which was almost two
weeks later than the other project students starting their project. It was alxhd
lenge for use tdake this project, because Geetwork is a quite big systemnd we
hadless than three months timefram@® complete it Furthermore, this project oo

ers almost all web application knowledge domains including html, xml, xsl, ZOM, J
vaScript, Ajax, Java, Web Sendtt These kowledge domains were not familido

us. It means that we needl to learn particular information from thesé&nowledge
domains ina short time frame whileanalysing the system. The maimotive for us
taking this projectwas beingan industry project. He idea was thaive could gain
more experienceand learn more webapplication knowledge and technical skills
through doing this project.

Initial Requirementsand changing requirements

Initial requirements were given by Clive on 6 August 2008.

1. All of theJavacript, HTML, XSL and XML code to do with the client side@f Ge
Network nee@dto be reverse engineered.

2. Thisrequired us to firstly understand, and thetetermine the relationships le-
tween, all the &vacript functions, classes etc. atal describe the relationships
in an easy to understand way

3. Describe (in an easy to understand way) where in the XSL/XML/HTML code the
Javasript functions are called.

4. ldentify in which files théavacript functions are to be found.Do a similar
thing with the XML/XSL/HTML code.

5. Identify all unusedlavaScripfunctions.

6. Establish how InterMap might be able to be decoupled from GeoNetwork and
whetheran alternative is able to be "plugged in".

7. Investigate the ptential use of the OpenLayers software for providing thel*pl
gin" mentioned above.

On 25 August 2008, we were invited to attend a meeting at GeoScience Australia.
Themeeting mainly discussdiabw to use Geonetwork open source mag#iciently

and effectively amongst the geonetworgommunityin Australia. One major task was
defined after discussion. The system architecture about Geonetwork opensource
needed to be structured in order to provide better understanding for developers who
are going to develop amodify this system for their own purpose. Therefore, tiee r
qguirements were changed by GeoScience Australia. To preystemarchitecture
became a priority task fahis project. Therefore, more work was demanded tbis
project. We neededo anaylse althe related files inthe geonetwork directoryn-

stead of focusing on XML/X&hd JavaScript Files. It was also more yrifl the

project, because it was very hard to define system architecture with only one manual
~ 5 ~



and simple JavaDoc. Moreover, time wasm shorter by then. We might end up
with nothingandfail to deliverthis project. However, we already had no retreat, we
had to keepmovingforward and put more effectsto the project.

Learning procesand strategy

The karning activitiesve are very important fotthis project. It also took half of the
project time over thewhole projectperiod. We were not familiar withthe web g-
plication knowledge domains such as xsl, xPath, DOM, Ajax, d8@MNyvaScriptSo,

we had to learn these languag and various otheconcept frons (almost) scratch
and used them to analyse the system as an expera iveryshort timeframe. Clive
lent us some reference books for these subjects staigwe also learned from the
online sources such as 3WC online sdtamal blogs. We learned these subjects ind
vidually at homeand discussedand exchanged knowledge gained fisllowing day,

then usal this new knowledge what to analyse the system. This approach helped us
learn these subjects more efficiently and effective

Basic work flow through the project

1. Download and install the Geonetwork software into own laptop, then free play
with it in order toget entrylevel understandingf the system.

2. According to initial requirements, we foceson two major fotlers: geonetwork
(J) andintermap (Bin), and started to analyse all the xml, xdind JavaScript files
in these two folders as well as learned these subjects.

3. Since requirements changed, we extexdthe analysis areas thatbasicallyin-
cluded thewhole geonetwaok directoryandall architecture related configuration
filesand Java functions. We carefully analgistne Jetty log file, geonetwork log
file, and intermap log file in order to get sonostuesabout whatand how the
systembehavesafter certain action. Weilso use firebug to monitor browser http
requests, services requesamnd system responses to help understand systam a
chitecture. Thisall helped usome up withthe Web Servlet; JettyQ structure of
the system.

4. Analysinghe Jeeves Java classandfunctions help understand system cora-e
gine detail andhe database(Mckoi). We downloadd the Jeeves source code
from SourceForge.net. We both carefully scad the Jeeves Java functions file
directory, then discussed Jeeves structure.

5. After we analysed &wes,geonetwork and intermaservicesconfiguration files,
we built up the first version of system architecture about Geonetwork. Then we
discussed with Clive and Clive introduced us to Richard Walker who is a senior
programmerandhas worked on Geonetw&rsystem at Software Improvements.

6. We discussed the Geotveork architecture with RichardHe gave us someda
vice about ourview on the system architecture. From thliscussionye deveé-
opedthe final version of system architecture of Geonetwork system.

7. After we reversedngineeredhe system architecturef the Geonetwork system,
Clivewas pleased that our progress of project had exceeded his expectation. He
gave us two more tasks. One wiaigt we neeckd to build a system architecture
demo in order todemonstrate the architecture to developers ian easilyun-

derstood way. Another was for us to use the Mod&liew-Controller (MVChr-
~ 6 ~



chitecture patern to helthat we can use MVC concept elp anaylsehis Geo-
network system architecture.

8. Because time was sho we prioritized the tasks we stilhad to complete The
system architecture demavas of highest priority, followed by thitermap a-
vaScript Parsedemo. Finally, if we still hatime we had towork on using MVC
conceptin analysingthe system based othe architecture we reverse@ng-
neered Ji mainly worked on buildg the system architecture demo. Bin mainly
worked on Intermap JavaScript Parser desmal started looking at MVC concept.

9. We discussed several possible waypresenting the system arcleitture. Co-
sideringthe time limitation, we decided that we could build a web based demo
by using techniques we just learduring the course of theroject. The main
reason for using web based demo was Geonetwork systena /eb applia-
tion system andising web based demo can provide both static and dynamic way
views of the system structure and its operatiofurthermore, we alseould use
existing web page to whichwas added dynamic explanation to help unde
standing overall system architecture. Wescribedour ideas about system demo
and showed asampleweb demo page to Clive. He was gladgézour ideas and
he said that this web based demo also can easily pudisimline andcthis isa
contribution your guys made to Geonetwork Opensource commanity

Communication withsupervisorClive

We have very good communication with our supervisor Clitre® met with usevery
Thursday includinghe study break. We came to Clive with our progress of the
project, problem faced during the learnirajnd analysingand ideas about the Ge
network system. He discussed issues withand gave us many ideaand indicated
right direction for us to keep going. He encouraged usisysmile which gives us a
faith that we can do it.

Workload for this project

Estimation workbad for this project

As we take 12 units software project course, Clive demanded that we tteed
spend 20 hourgper weekon this project. There was 11 weeks (we started the
project 2 weeks later) study period in this semester. Therefore, we should spend
total 20x11=220 hours effort on this project.

Actual time worked on the project

We came to school for doing this project 4 days a weekiat least spent 6 hours
work together. In addition, we spent quite lot of time study at home. Therefore
we spent 30 hots on this project at least. We also wetkfull time during the
study break period. The total time we spent on this project waaround
30X13=390 hours.



4. Problem Faced

Short timeframe for such complex system

The project started in early August and finishatdthe beginning of November
(about three months). The system is comparatively big and complex for such a
short timeframe. There are 594 folders and 3517 files in the Geonetwork direct

ry and at least half of these files needed to be scanned. We focusethalysing

xml, xsl, and js files in both geonetwork and Intermap folders. There are 207 xml
files (around 12,500 lines), 216 xsl files (around 28,000 lines), and 108 JavaScript
files (around 25,000 lines) in the 'geonetwork’ folder, and 25 xml filesutato

1100 lines), 40 xsl files (around 3,000 lines), and 20 JavaScript files (around 13,000

fAYySaou Ay GKS UAYGSNYI LMY F2f RSNE vWWBaLISOGA

er, we also needed to skim some Java files to help understand overall archétectur
Therefore, collaboration is really important for this project. We have to efficiently
share our (Ji Zhang and Bing Ma) knowledge and information in order to analyse
and understand the system as fast as possible. This is the key for project success.

Les technical documentation for the system

There are very few documents about the system except arobdate user na-

nual and some JavaDoc (containing few comments). Using this documentation it is
hard to understand the overall system architecture. Therad documentation
about JavaScript functions and xsl structure. We have to scan these filkes m
nually.

Cover most of Web application knowledge domains

This system covers almost all Web application knowledge domains including html,
xml, xsl, xPath, Dongervlet, JavaScript, Ajax, Java. Most of these knowledge d
mains are unfamiliar to us. We need to learn these knowledge domains in a short
timeframe and use that knowledge efficiently and effectively. Therefore, the
learning curve consumed more than hatbject time.

Only one documentation aboweeves that is core component for this system

As a core component of this system, understanding Jeeves became verg impo
Gryldo ! yF2Nlhdzyl 1Stes GKSNB Aa 2yte 2yS
updated since2003. However, Jeeves has changed significantly, and it is imposs

ble to fully understand the system architecture without fully understanding
Jeeves.

Less tools for software reverse engineering

It is hard to find tools to reverse engineering web appiaa especially in
JavaScripand XSL. Parser could become a major problem for Markup Language
and Scrifg language in reverse engineering Web application system.

R 2



5. Achievements

5.1. System Architecture

According to the Geonetwork open source softwag2.0 (4 April 2008), the system
includes Web browser, Web Servlet (Jetty), XSL, Jeeves, JavaScript funetions, d
ta-base (Mckoi), and remote nodes which provide Web Mapping Services (WMS) and
ArcIMS that are for delivering dynamic maps and GIS data anttee via the Web
(architecturel). For this project, we focus on the client side, which does not include
remote nodes (WMS and ArcIMS). From a system perspectivet, we can divide these
components into three major sections (not including remote nodes): Yieb
browser, Web Servlet (Jetty), and Jeeves. Following diagram/webpage presents the
static view of the Gemetwork system architecture:

WS or ArcIMS

Metedata or Search Metadata or Search

Request Response
4
Jetty GeoServer
r—-T-TTTT T T T T T T T T |
| |
| |
| |
| |
| |
| |
CUEST § ] | | i

| Geonetwork Intermap L JDB(
| % y |«
| oer ; Servic |
| |
| |
| |
| |
| |
| |

| |

| JEEVES |
___________ |,___________|

|
XML
HTTP Resopnse XSI
JavaScript Functions
JavaScript

Files

Geonetwork System Architecture:



5.1.1 Web browser

The Web browser not only takes the role of user interface, but it is also the handler
for all the JavaScript functions and all the Http requests. Of course, the browser pr
vides interaction with users while handling all the JavaSdéupttions/events and

http request in the backgraound. When the browser starts, all the JavaScript fun
tions are loaded into it and waiting for certain events to occur. In this system, the
Web page is dynamically generated by Jeeves engine services. 3menehere to

find any html, jsp, or asp files for the Web browser in this system. This is another
reason why it is hard for developers to get started when they first introduced to the
system.

5.1.2. Web Servlet

The Web Servlet can use Jetty, Tomcat, or Apaaich depends the load of user

http requests. In this case (on a laptop), the system uses Jetty as Web Servlet. Jetty
(Reference 7) is an op&ource, standardbased, fulifeatured web server impt
mented entirely in Java. It is released under the Aga2I® license and is therefore

free for commercial use and distribution. Jetty should be started before the Web
browser. The following command is for starting Jetty:

Jetty GeoServer

Geonetwork [ntermap JOR

Services Services

3

JEEVES

______________________

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4

Structure of Starting Jetty

Jetty.xml is a configuration file for Jetty Servlet to |@atvices. In this system, three

major components are: Geonetwork, Intermap, and Geoserver, which are loaded

during the Jetty startup. These three major components are stored in the folders
geo-network/web/geonetwork, geonetwork/web/intermap, and geonetwkd geo-

server respectively. GeoServer mainly provides all the Servlet Services and aonfgur

GA2Y F2N) GKS 2S06 {SNISNW»W C2NJ 6KA&a LINR2SO:
geonetwork and intermap services.

How Geonetwork Services to be loaded in Jetty

When Jetty starts, the configuration file (jetty.xml) provides directory URL of
geo-network, where Jetty will find two further configuration files (web.xml and-co
fig.xml in WEBNF folder under geonetwork directory). After that, Jetty will start

all the geonetwork services configured in the two files. There are five major services
that are loaded for geonetwork: geonetwork main serveices (91 Services), Metadata
Services (33 Services), Harvesting Services (9 Services), Portal S&fvigesvices),

and Export Services (5 Services). Geonetwork Main Services provide all the main

~ 10~



geonetwork services such as main.home (mainpage), main.search (main search se
vice). There is a sample of the main services detailed in the table below:

Geonetwork Mian Services Table (=15}

s
Services Belonging Class Dutput Sheet Local KML Called Java Functions
main.home

main-page sl xmlfrepositaries xml | guiservices search.GetDefaults

xmlfsearch- \guiservices keywords. Get

profiles.xml .gquiservices.groups . GetMine
jeeves.guiservices services.Get
.services.category List

.guiservices regions.Get
.guiservices util. Sources
.guiservices metadata GetlatestUpdated
.gquiservices metadata GetRandom

main.search \services main.Search main.present
main.search.embedded services.main.Search

rain.present.embedded

main.present.embedded \services main.Result search-results-xhtml.xsl | xml/repositories.xml | .quiservices search.GetDefaults

.guiservices groups . GetMine
.gquiservices, util. Sources
jeeves guiservices services Get

main.searchform.advanced embedded searchform_advanced.xsl | xmlfrepasitaries.xml | .quiservices.search.GetDefaults

zmlfsearch- .quiservices keywords.Get
profiles.xml .gquiservices.groups.GetMine
Jjeeves.guiservices services.Get v

Full tablesee Aopendix 2¢ GeonetworkMain Services

Metadata Services provide all the metadata related services such as metadata.show
(Show the Metadatp metadatashow.embeddedembed the metadata and show on
the mainpagg. There is sample of magervicegdetail tableshown below:

Metadata Services Table

QoxX

Services Balonging Class Output Sheet Local XML Called Java Functions &

rmetadata.insert services.metadata.Insert metadata.edit

metadata.show services.metadata,Show metadata-show,xsl jeeves.quiservices services.Get
.guiservices util. GetCurrentMDTab | | =
.guiservices util. Sources
.guiservices.isolanguages.Get

metadata.show.embedded | services.metadata.Show metadata-show-embedded . xsl jeeves quiservices services.Get
.guiservices util. GetCurrentMDTab
.gquiservices, util.Sources
\quiservices.isolanguages.Get

metadata.edit .services.metadata.GetEditableData  |metadata-edit.xsl .quiservices util.GetCurrentMDTah
.guiservices.groups SetMine
.gQuiservices regions.Get
.guiservices,util Sources
.guiservices isolanguages.Get
jeeves services.db.Select

metadata.elem.add services.metadata.AddElement metadata.edit

retadata.elem.delete services.metadata.DeleteElement retadats.edit

metadata.update services.metadata.Update metadata.edit

rnatadata undata finich carvicac matadata Lndata rmatadata chou hd

Rull tablesee Apendix 2¢ MetadataServices

~ 11~



Harvesting Services provide nine harvesting services. Thiei Harvesting 8rvices
detail table shown below:

Harvasting Services Table

oox

Services Belonging Class Dutput Sheet Local XML

harvesting/harvesting.xsl

harvesting xmlfharvesting.xml

xrml.harvesting.get \services harvesting, Get

xrml.harvesting.add services harvesting Add

services.harvesting, Get

zrnl.harvesting.update \services harvesting.Update

services.harvesting.Get

xrmlharvesting.remaove services.harvesting Remove

xml.harvesting start services harvesting Start

xrml.harvesting.stop services harvesting.Stop

xml.harvesting.run \services harvesting.Run

xrml.harvesting.infa services harvesting. Info

Full tablesee Adpendix 2¢ Harvesting Services

Portal Services provideleven harvesting services. There is full PoréaliSesdetail
table shown below:

Portal Services Table

@0xX

Services

Belonging Class

Output Sheet

Local
XML

Called Jawa Functons

portal.search

services.main,Search

partal-search.xsl

portal.opensearch

services.config.Get

opensearch.xs|

portal.search. keywords

services.main.Search

thesaurus-
keywardlist.xs|

portal.present

services.main.Result

portal-present.xsl

portal.search.present  [.services.main.SearchResult portal-present.xsl

portal.get services.metadata, Show portal-get.xsl

portal full services.main. Result portal-full sl

portal.latest.updated portal-latest- .guiservices.metadata. GetLatestUpdated
updated.xsl

portal featured

.guiservices.metadata.GetRandom

portal-featured.xsl

portal.categaories

services.categaory List

portal-categories.xsl

portal . sources

portal-sources sl

.guiservices.util. Sources

Export Services Table

Full tablesee Aopendix 2¢ Portal Services

Export Services provide five harvesting services for handle the different metadata
formats. There is full Expore&icesdetail table shown below:

@0X

Services Belonging Class Output Sheet

de.xml \services.metadata.Show conversion/export/xml_dc.xsl

fgdc.xml services.metadata. Show conversionfexport/xml_fgdec.xsl
i5019115t019139.xml services.metadata.Show conversion/export/xml_iso19115_to_19139.xsl
15019139, xml services.metadata.Show conversion/export/xml_isol3139,xs]
iso_arceatalogd . xml services.metadata.Show conversion/export/xml_isol9115arccatalog.xsl

Full tablesee Aopendix 2¢ Export Services

~ 12~



How Geonetwork Services to be loaded in Jetty

When Jetty start, the configuration file (jetty.xml) provides directory URL of Intermap,
then Jetty will look for two configuration files (web.xml and config.xml in \ANNEB
folder underintermap directory), after that Jetty will start all theatemap services
configured bytwo files. There areé6 services be loadeth to Jettyfor intermap.
There is sample of Intermagervicedetail table shown below:

InterMap Services Table X
Services Belonging Class |Dutput Sheet g
skel |index.xs| 1
main services.map. Update |index.xs| i
rmap.getMain.embedded |index—embedded.xs|
mapServers.getServices services. mapServers, GetServices |im_get—services.xs|
mapZervers.getServices.embedded services.mapsServers GetServices |im_get-services-embedded.xsl
mapServers.getServicesExt |im_get—servicesExt.st
mapServers.getServices.xml Services.mapservers GetServices |
map.addServices services.map. AddServices |map.getMain
map.addServices.embedded services.map. AddServices |im_get-|ayers-embedded.xsl
map.addServicesExt services.map. AddServices |map.getMain
mapContaxts.get services.mapContexts, Get |im_get-contexts.xsl
mapServers listServers services.mapServers ListServers |im_|ist-servers.xs|
mapServers.listServers.embedded services.mapServers, ListServers |im_|ist-servers-embedded.xsl v

Full tablesee Aopendix 2¢ Intermap Services

5.1.3. Jeeves

Jeeves stands for Easy Engine for Very Effective Systems. It runs on top of the Web
Servlet such as Tomcat and Jetty. It was developed by same gralgvelsping the
Geonetwork system. For the purpose of coding efficieacy separating preserat-
tion and lusiness logic, Jeeves was developed and used in Geonetwork system as
core engine to handle the http requestsd transformresponses; XML to Html by
XSL. Therefore, there is no html code in this sysththey will be generatedly-

namicallyby Jeeves engine.

Jeeves is written by Java and use as a Java Tlase are some features listeab
low:

It also provides simple database access including seletct, insert, and update m
thods.

Session Managemergrovides a special capability for thergket, which allows
servlet to be able tdhandler different group services in the same serviegian.
There are two major groups of services loaded into the Jatig managed by
Jeeves session management.

Jeeves supports multiple languagbesough simpleURL coding in the system. User
can choose different languageesenting in the web browser.

Jeevesrovidesa simple service chaining mechanism. It means that it aflew
vice forewords to another service as its output.

Databasec Mckoi

Geonetwork use a database as repository to steystemconfiguration information,
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user information, group information, region informatioand metadata information.
Geonetwork allows databasecluding Oracle, Mysql, &stgres and Mckoi. Inthis
case,sysem uses Mckoi as system databasBetaileddescription see®\ppendix 2;
Mckoi Table List.

5.1.4. System Architecture Dem o

We build a Welbased architecture demo to present system architectbe using
html, xml, xsl, and JavaScript web application techniques learned from this system.
There are five Major part of this Web demo.

Static view of overall Geonetwork system architure

Detail of Jetty starting, It describes that two major services arloaded (geone

work serviceandintermap services). Furthermore,ptovides the detail inforna-

tion about five major Geonetwork services( Geonetwork Main Services, Metadata
Services, Harvesting Services, Portal Services, and Export Services) and Intermap
Services in table formalt also provides a Database (Mckoi) table distldescrp-

tion of each table.

Dynamic demo abouéRegion Searéheventtriggeredin Web Browser and how
system responses this event frasgstemarchitecture view. Moreover, it alspro-
videsa user viewo describe this whole process.

Dynamic demo aboutOpen Map Vieweventtriggeredin Web Browser and how
system responsethis eventfrom system architecture viewMoreover, it alsgoro-
vides a user view to describe this whole proceBsese twodynamicdemos will
help developer understand system better.

Four samples of parsing of Intermap JavaScript functions

Detaik see System Architecture Demo and AppendiXS$stem Architecture Demo
Documentation
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5.2. MVVC mode and GeoNetwork Architecture
5.2.1. Typical MVC model

Model-View-Controller (MVC) is a classic design pattern often used by applications
that need the ability to maintain multiple views of the same data. The MVC pattern
hinges on a clean separation of objects into ondloée categoriest models for
maintaining data, views for displaying all or a portion of the data, and controllers for
handling events that affect the model or view(8).

. Event i3 possed
@ to the Coniroller

Contraller changes
Model or Viewi(s)

Vie Vie " Views get dota
|I| 1 from Model
\
L
R
*
-

_ . Model updates Views
» m ~ when dalo changes

Figure-1 TypicalMVC Model

Several problems can arise when applicatioostain a mixture of data access code,
business logic code, and presentation code. Such applications are difficult te mai
tain, because interdependencies between all of the components cause strong ripple
effects whenever a change is made anywhere. Higlploogi makes classes difficult

or impossible to reuse because they depend on so many other classes. Adding new
data views often requires ramplementing or cutting and pasting business logic code,
which then requires maintenance in multiple places. Dateessa@ode suffers from

the same problem, being cut and pasted among business logic metfods.

The ModelView-Controller design pattern solves these problems by decoupling data
access, business logic, and data presentation and user interaction.

5.2.2. Observer Pattern

Observer Pattern igsed to create a loose coupling between the model and the view

in MVC. It is also known as Dependents, PifBilibscribe and Modeliew. Observer

Pattern defines a oné-many dependency between objects. One objebianges

state, all its dependents are notified and updated automatically. As Figstgows,

observers (Views) display the subject data (Model) in different format to different

dza SN 2 KSy GKS LISNOSydlr3asS 2F al é¢ vkl y3ISax
FYR GKS LI NI 2F LAS NBftIFGSR (2 alé& gAatt OK|

4 http://www.enode.com/x/markup/tutorial/mvc.html
> http://java.sun.com/blueprints/patterns/MVC.html
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In GeoNetwork, the map displaying mechanism uses the observer pattern to
manage modeliew relationship. As Figure# shows, the Big Map and the Mini
Map shares same Map Data. When there events on the map or lay control, the
data contained in Map Data will be changed. Then the map display will be updated

according to the Map Data.

—— change notification
———- requests, modification

FIND INTERACTIVE MAPS, GIS DATASETS, SATELLITE IMAGERY AND RELATED APPLICATIONS

Mini

Layer Conirol

Opaque

whew [ lfexxote ©
Mbaral B’g" % CoiRit
“ARQA0 el

® Blue Marble worid
® image

CATEGORIES

* Applications 1:414,104,768 «

Change

Map Data

5.2.3. Comparison on Typical MVC and GeoNetwork Architecture

According to the typical components in MVC modle$, GeoNetwork system shall be

separate in the following parts:

1. View: Browser

The Browser is the User Interface displayed to the user. Every change on the

shareddata will update the display on browser.
2. Controller. Javascript, XSL, Ajax, Seiside Javaare

1. Javascript is the script language embedded in the HTML code; its function is

~ 16~




mainly handling user events and sending it to another controller (such as Java
server). It controls the display on browser and has no involves with data.

2. XSL is one kinds &ML markup language. It is using in GeoNetwork to gene
ate HTML page from the response XML. It controls the display on browser and
has no involves with data.

3. Ajax is the combination of Javascript and XML. It makes requests to the server
and gets the respnse XML to update display without updating the whole page.
Although Ajax handles some data in XML, it mainly plays the role like aleontro
ler.

4. Serverside Java codm GeoNetwork does the most of logic process. (Request
to WMS, Access DB, Update XML)clsas serveside controller and always
receive the request from cliergide controller. The data updating in model is
mainly done by Java.

3. Model: WMS (world map server), Local XML, [Bdae

1. WMS(world map server)s a bunch of server node which providesp mea-
data in different standard. The GeoNetwork retrieve these data from remote
server and save as local file. Controllers access to the local WMS file as Model
for displaying and updating.

2. Local XML files and DB are used to contain user and map iaiorm XML
mainly contains general user type, privileges and configuration. DB maimy co
tains specific user information which need to be keep secret.

GeoNetwork MVC
View Controller Model
Javascript WMS

browser

i“ﬂ XSL | Java Code DB

Ajax XML

Figure-2 The GeoNetwork MVC Architecture

Figure3 shows another view of the GeoNetwork architectlireas mainly two
features:

1. Lots of overlap between Controller and Model in GeoNetwork.

GeoNetwork application put datad code togethefhese data includes local
xml configuration file and useggrofile files which play the role as Model. The
code includes clientide Javascript and serv&@de Java which play the role as
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Controller.
. Several Layers of Controllers

The clientside Javascriptcode handles events from browser and sometimes
makes request to the server. It has no involvement with data and treateat as Co
troller.

The container Jettinitially mapping services to handle requdstery request
will be mapped and directed to the cepending service. The Java code- i
plementing services is usually treated as Controller.

| aieia i Model

Controller =—— 41

Figure-3 Another View of GeoNetwork MVC Architecture
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5.3. Concept of Javascript Reversmgineering Software

5.3.1. Concept of Parsing Software fdavascript
Customer Requirements

The customer requirements show they urgently require a tool to automatically
show the Javascrpt call process. As Figlishows, when customer press a button
with specific function, an image with rectangles (include functiame) and lines
(include call and parameters) show the call process for the button. This ig-conv
nient for people who want to understand the system in details.

im_mm_setTool(tool) setTool(tool)

QR R D

N

I Intermap.setTool() l

/

’ Intermap.tool l

y

‘ Intermap.mousedownEventListener()|

1:414,104,768

Res

A
startDrag()

P
startZoombox()

1:414,104, 768 «

Figure4 The required Javascript call process

Simple Concept of the Software

A String Parsewas considered as a simple concept for the revensgineering
software. Its function is similar to the traditional code evaluation software. It takes
mainly three steps to analyze javascript:

1. Treat the JS file as a text string.

The parser uses the filgperator in Java to read the JS file into memory, a&d s
rialize it as a string.

2. Extract the function name
UaAAy3d LYRSEhToOO (G2 FTAYR KjBstligeihsh y 3 o
functionim_bm_fullExtent();
Then put the function names into a List further usage.

3. Generate process image in different layers

Read the function names from the List and use them as labels in the image. The
image shall have different layers with rectangles (with function names) and
lines (with parameters). Just likeehmage in Figuré.

These steps are easily to implement in Java application, it only involves some text
handling and image generation. But in the real code, things are not so eagy as e
pected. There are lots of different formats and structures contaiimethe code.
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Lots of difficulties make the simple solution infeasible to implement.
5.3.2. The difficulty of reverseengineering in Javascript
General Reversengineering difficulties
u Javascript Features
1. In-browser scripting
2. Mix of procedural and OOP
3. Supportsevents, regular expressions
4. Everything is a reference, even functions
u Confusion on Mixed Programming Styles
1. "new" keyword to create an object
2. Nest functions mean classes and methods
33.9Y0SRRSR Ay LI 3IS o6l c¢ca[z -{[Z tltx W{tX0
4. Specify a file to include
5. Using Eal() totreat the arguments as code &xecute
6. Response javascript code in one string
Specific Reversengineering difficulties

1. Lots ofnew extension technology on javascript, each has its own code-stru
ture.

Ajax a mixture of javascript and XML
Typically ajax format is like this:
xmlHttp.onreadystatechange=stateChanged;
xmlHttp.open("GET",url,true);
xmlHttp.send(null);
¢KS Y2ad RAFTFAOAA G0 G2 dzy RSNEOGF ¥R A&

GA2y It W &ONRLIG T dzyodiéa 2yyaR SNBRFES N@A G k.
2N GFdzyOlA2yéd ¢KS OFfftol O]l FdzyOlAz2y A

state. There is no explicit calling process of callback function and no bracket
following the function name. These are difficult for the parser to unde
stand.

JSONan addon on Ajax to make it faster
Typically ajax format is like this:
var myAjax = new Ajax.Request (
getIMServiceURL('map.move’),

{
method: 'get’,
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parameters: pars,
onComplete: this.imageRebuilt.bindAsEventListener(this),

onFailurereportError

}

);

JSON send the request with paramet@lue pair to communicate to ser
er-side. It uses much different syntax to the typical Javascript. The c

lon-comma pair to identify each parameter and its value makes the syntax
parser more complex.

Prototype: an addon on Ajax and use simplified notation to representdun
tions

Typically ajax format is like this:
POWAYPOAIYILIQUdaGet ST AYRSE I' wmT
PPOWAYUYYAYAYFLIQOPOt ASY(2ARGK T wnnT

Prototype contributes some new extended function to the Javasagk

Ajax. That makes the programming much easier in developing these

codes. But the new functions and extensions are difficult to understand

by parser except adding new functions into it, especially the commonly

dza SR ab¢ YR aGbbé y6Zrewfinctdysacedto BeR (2 (0 & LIS
fully understand before parsing.

Scriptaculous an addon on prototype to wrap the effect functions. It is
used like the library in Java.

Typically ajax format is like this:
POWAYWYOAIY LIQO ®F LIISENDBOT
YS6 Y2NLIKOWAY YAYAYF LIQY LI

Scriptaculous based on Prototype and add more extended functions. The
new function shall be considered in the parser. A big problem in parsing is
some of the functions have two types of call styles. One is direct call like a
method; another one is & a new class to call the functions.

2. Lack of programming standard

Script language always uses simple variable names as references, egen fun
tions. A typical function creation and assigning a variable to it is like this:

NI I FdzyOlAzy oOLI NBRO 9X YT

TKS ly2yéyY2dzda FdzyOidAazy Oty 6S YIFLILISR o8&
AAYLE S fF0Stf (2 NBLINBaSyld GKS FdzyOtArzy |
dza SN ¢KS OFff LINROSaaQa AYF3IS gAGK 2yf 8

User cannot know whethehe variable is data storage or reference.

3. Inline code nested in page@HTML,XSL,PHP,JSP)
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Javascript has the flexibility to put inline code into web pages. This makes the
development easier. Typical inline code is like this:

<scripti @ LIST a G SElGkal O aONRALIGIéRH X fkaONRLI
¢CKS AYyftAYyS O2RS A& oNIFLIWSR Ay GKS GF3 ar
Some of the incline code include crucial data definition and cannot ba-sep

rated with other javascript code. In contrast, some of the caddS file cannot
be understood because the definitions and functions are in the web page.

5.3.3. Method to Overcome Difficulties

There comes an idea of solving these problems is imitating the parsing function of
browser. Javascript functions finally executebnowser despite of complex syntax.
Libraries, extensions and aduhs are all been loading into the browser whenni i
itiating itself. The inline code is also firstly parsed by markanguage parser and

put with JS file together. Every function and igference (if any) are mapping-t
gether waiting for call.

The complex formats and structures are transformed to the basic javascript syntax to
execute. The call process image will be easily generated using flat javascript code
under the simple concept above

Learning the mechanism in browser parser cost a lot of time in the whole time frame.
Only a concept is shown here because there is not enough time left to do the study.
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Appendix1 ¢ Jetty Start Log Sample

C\Program Filegeonetworkbin>cd \jetty

CA\Program Fildgeonetworkjetty>del lod*request.log*

C\Program Filegeonetworkjetty>move loggeonetwork.log.* logarchive
C\Program Filegeonetworkjetty\log\geonetwork.log

CAProgram Fildgeonetworkjetty>move logintermap.log.*  logarchive
C\Program Filegeonetworkjetty\log\intermap.log

C\Program Filegeonetworkjetty\log\intermap.log.2008L0-26

C\Program Filegeonetworkjetty>rem try changing the Xmx parameter if your mac
hine has little RAM

C\Program Filegeonetworkjetty>rem javaXms48mXmx256mDSTOP.PORT=80}®
r start.jar .\bin\jetty.xml

C\Program Filegeonetworkjetty>rem if you want to hide the dos window when Ge

oNetwork is started, €Program Fildgeonetworkjetty>rem comment out the next line and
comment the lastihe

C\Program Fildgeonetworkjetty>java -Xms48m -Xmx512m -DSTOP.PORT=807Djava.
awt.headless=truejar start.jar \bin\jetty.xml

09:45:38.187 INFO [main] org.mortbay.log.Loglmpl.add(Loglmpl.java:109) >16> added
org.mortbay.log.OutputStreamLogSink@tclf

09:45:37.906 INFO [main] org.mortbay.util.FileResource.<clinit>(FileResource.java:60) >11>
Checking Resource aliases

09:45:39.312 INFO  [main] org.mortbay.http.HttpServer.doStart(HttpServer.java:729) >10> Ve
sion Jetty/5.1.5rc2

09:45:40.078 INFO [main] org.mortbay.util. Container.start(Container.java:74) >15> Started
org.mortbay.jetty.servliet WebApplicationHandler@13a317a

200811-4 9:45:41 org.wfp.vam.intermap.services.wmc.MailWmcContext init
warning: *** The mailserver config property has nadn set. WMC mail will not be available.

09:45:41.531 INFO [main] org.mortbay.util.Container.start(Container.java:74) >11> Started
WebApplicationContext[/intermap,intermap]

09:45:41.781 INFO [main] org.mortbay.util.Container.start(Container.java: 78y Started
org.mortbay.jetty.servliet. WebApplicationHandler@49d67c

WARNING: gco:Record is a global element without a-tggeuming a string
WARNING: scherrmubstitutions.xml has wiped out XSD substitution list for gco:CharacterString
WARNING: schersubsttutions.xml has wiped out XSD substitution list for gco:CharacterString

09:45:49.187 INFO [main] org.mortbay.util.Container.start(Container.java:74) >11> Started
WebApplicationContext[/geonetwork,geonetwork]

09:45:51.031 INFO [main] org.mortbay.utin@iner.start(Container.java:74) >15> Started
org.mortbay.jetty.servlet. WebApplicationHandler@ 15bfdbd

10719 [main] INFO org.springframework.web.context.ContextLoaRent WebApplic
ationContext: initialization started

09:45:51.109 INFO  [main] org.mioaly.jetty.servlet.ServlietHandler$Context.log(
ServletHandler.java:1134) >15> Loading Spring root WebApplicationContext

11235 [main] INFO org.springframework.beans.factory.xml.XmIBeanDefinitionReader
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- Loading XML bean definitions from URit:file:/C:/Program%?20Files/geonetwork
/web/geoserver/WEBNF/lib/validation1.5.3.jar!/applicationContext.xml]

11422 [main] INFO org.springframework.beans.factory.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [jar:file:/C:/Progra@iites/geonetwork
Iweb/geoserver/WEBNF/lib/data-1.5.3.jar!/applicationContext.xml]

11500 [main] INFO org.springframework.beans.factory.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [jar:file:/C:/Program%20Files/geonetwork
Iweb/geoserver/WERINF/lib/wcs1.5.3.jar!/applicationContext.xml]

11641 [main] INFO org.springframework.beans.factory.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [file:/C:/Program%20Files/geonetwork/web
/geoserver/WEBNF/classes/applicatidontext.xml]

11719 [main] INFO org.springframework.beans.factory.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [jar:file:/C:/Program%20Files/geonetwork
Iweb/geoserver/WEBNF/lib/wfs-1.5.3.jar!/applicationContext.xml]

11813 [main] IN® org.springframework.beans.factory.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [jar:file:/C:/Program%20Files/geonetwork
/web/geoserver/WEBNF/lib/wms1.5.3.jar!/applicationContext.xml]

12344 [main] INFO org.springframework.beaastdry.xml.XmIBeanDefinitionReader

- Loading XML bean definitions from URL [jar:file:/C:/Program%20Files/geonetwork
Iweb/geoserver/WEBNF/lib/main1.5.3.jar!/applicationContext.xml]

12469 [main] INFO org.springframework.web.context.support. XmIWebApplisatinte

xt - Bean factory for application context [Root WebApplicationContext]: org.spri
ngframework.beans.factory.support.DefaultListableBeanFactory defining beans [val
idation,validationConfig,validationRegisterar,validationConfigRegisterar,catalog
,seniceFinder,wcs,wcsConfig,wcsRegisterar,wcsConfigRegisterar,wcsAbstractServic
e,wcsService,wcsGetCapabilities,wcsDescribeCoverage, wecsGetCoverage,applicationSt
ate,applicationStateRegisterar,wfs,wfsConfig,wfsRegisterar,wfsConfigRegisterar,w
fsAbstractService,wfsService,wfsGetCapabilities,wfsDescribeFeature Type, wfsGetFea
ture,wfsLockFeature,wfsGetFeatureWithLock,wfsTransaction,wms,wmsConfig,wmsRegist
erar,wmsConfigRegisterar,wmsAbstractService,wmsService,wmsGetCapabilities,wmsGet
Capabilitiesegacy,wmsDescribeFeature Type,wmsGetFeaturelnfo,wmsGetLegendGraphic,
wmsGetMap,wmsGetMapLegacy,wmsPutStyles,kmIReflector,wmsReflect,GIFLegendProducer
Factory,JaiLegendProducerFactory,PNGLegendProducerFactory,PNGMapProducerFactory,
GeoTiffMapProducerFactofyffMapProducerFactory, SVGMapProducerFactory, GIFMapPro
ducerFactory,KMLMapProducerFactory,KMZMapProducerFactory,PDFMapProducerFactory,J
PEGMapProducerFactory,OpenLayersMapProducerFactory, GeoRSSMapProducerFactory,conf
ig,geoServer,globalConfig,data,dataGgfataRegisterar,dataConfigRegisterar,gl
obalConfigRegisterar,geoServerRegisterar,speedServiceStrategy,fileServiceStrateg
y,bufferServiceStrategy,partialBufferServiceStrategy?2]; root of BeanFactory hierarchy
12500 [main] INFO org.springframework.web.coniteupport. XmIWebApplicationConte

xt - 72 beans defined in application context [Root WebApplicationContext]

12594 [main] INFO org.springframework.core.CollectionFaet@gmmons Collectio

ns 3.x available

12610 [main] INFO org.springframework.web.contexpport. XmIWebApplicationConte

xt - Unable to locate MessageSource with name ‘'messageSource’: using default [or

g.springframework.context.support.DelegatingMessageSource@16b321b]
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12610 [main] INFO org.springframework.web.context.support. XmlWebApplicatiaCo

xt - Unable to locate ApplicationEventMulticaster with name ‘applicationEventMul

ticaster": using default [org.springframework.context.event.SimpleApplicationEve
ntMulticaster@c2cf83]

12625 [main] INFO org.springframework.ui.context.support.UiApptin&ontextUti

Is- Unable to locate ThemeSource with name 'themeSource": using default [org.sp
ringframework.ui.context.support.ResourceBundleThemeSource@1d5b89c]

12625 [main] INFO org.springframework.beans.factory.support.DefaultListableBeanF

actory- Preinstantiating singletons in factory [org.springframework.beans.fact
ory.support.DefaultListableBeanFactory defining beans [validation,validationConf
ig,validationRegisterar,validationConfigRegisterar,catalog,serviceFinder,wcs,wcs
Config,wcsRegisterar,wcsConfigRegisterar,wcsAbstractService,wcsService,wcsGetCap
abilities,wcsDescribeCoverage,wcsGetCoverage,applicationState,applicationStateRe
gisterar,wfs,wfsConfig,wfsRegisterar,wfsConfigRegisterar,wfsAbstractService,wfsS
ervice,wfsGeCapabilities,wfsDescribeFeature Type,wfsGetFeature,wfsLockFeature,wf
sGetFeatureWithLock,wfsTransaction,wms,wmsConfig,wmsRegisterar,wmsConfigRegister
ar,wmsAbstractService,wmsService,wmsGetCapabilities,wmsGetCapabilitiesLegacy,wms
DescribeFeature Type,wms@Geiaturelnfo,wmsGetLegendGraphic,wmsGetMap,wmsGetMapLeg
acy,wmsPutStyles,kmIReflector,wmsReflect,GIFLegendProducerFactory,JaiLegendProdu
cerFactory,PNGLegendProducerFactory,PNGMapProducerFactory,GeoTiffMapProducerFact
ory,TiffMapProducerFactory,SVGMapProeitk@actory, GIFMapProducerFactory, KMLMapPro
ducerFactory,KMZMapProducerFactory,PDFMapProducerFactory,JPEGMapProducerFactory,
OpenlLayersMapProducerFactory,GeoRSSMapProducerFactory,config,geoServer,globalCon
fig,data,dataConfig,dataRegisterar,dataConfigRegistiobal ConfigRegisterar,g
eoServerRegisterar,speedServiceStrategy,fileServiceStrategy,bufferServiceStrateg
y,partialBufferServiceStrategy2]; root of BeanFactory hierarchy]

- GEOSERVER_DATA_DIRrdgram Fildgeonetwork\web\geoserverdata

20500 [main] INFO org.springframework.web.context.ContextLoadsing context
class [org.springframework.web.context.support. XmlWebApplicationContext] for roo
t WebApplicationContext
20500 [main]NFO org.springframework.web.context.ContextLoadeoot WebApplic
ationContext: initialization completed in 9781 ms
21594 [main] INFO org.apache.struts.tiles.TilesPlugites definition factory

loaded for module ".
21594 [main] INFO org.apache.sswalidator.ValidatorPluglnLoading validati
on rules file from /WEBNF/validatorrules.xml'
21594 [main] INFO org.apache.struts.validator.ValidatorPlubtrading validati
on rules file from YWEBNF/validation.xml'
21781 [main] INFOrg.springframework.web.struts.ContextLoaderPlugBontextLo
aderPlugln for Struts ActionServlet '‘action, module ": initialization started
09:46:02.171 INFO  [main] org.mortbay.jetty.servlet.ServletHandler$Context.log(
ServletHandler.java:1134) >22:tializing WebApplicationContext for Struts Act
ionServlet 'action’, module "

21781 [main] INFO org.springframework.beans.factory.xml.XmlBeanDefinitionReader
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- Loading XML bean definitions from ServletContext resource [AMEEctionser

viet.xml]

21828[main] INFO org.springframework.web.context.support.XmlWebApplicationConte

xt - Bean factory for application context [WebApplicationContext for namespace '

actionservlet]: org.springframework.beans.factory.support.DefaultListableBeanF

actory defining beas [/fadmin/loginSubmit]; parent: org.springframework.beans.fa

ctory.support.DefaultListableBeanFactory defining beans [validation,validationCo

nfig,validationRegisterar,validationConfigRegisterar,catalog,serviceFinder,wcs,w

csConfig,wcsRegisterar,wcsCoRfigisterar,wcsAbstractService,wcsService,wcsGetC

apabilities,wcsDescribeCoverage,wcsGetCoverage,applicationState,applicationState

Registerar,wfs,wfsConfig,wfsRegisterar,wfsConfigRegisterar,wfsAbstractService ,wf

sService,wfsGetCapabilities,wfsDescribeFediype , wisGetFeature , wfsLockFeature,

wfsGetFeatureWithLock,wfsTransaction,wms,wmsConfig,wmsRegisterar,wmsConfigRegist

erar,wmsAbstractService,wmsService,wmsGetCapabilities,wmsGetCapabilitiesLegacy,w

msDescribeFeatureType,wmsGetFeaturelnfo,wmsGetLegendGprapisGetMap,wmsGetMapL

egacy,wmsPutStyles,kmlReflector,wmsReflect,GIFLegendProducerFactory,JaiLegendPro

ducerFactory,PNGLegendProducerFactory,PNGMapProducerFactory,GeoTiffMapProducerFa

ctory,TiffMapProducerFactory, SVGMapProducerFactory,GIFMapProduceyHaetoMapP

roducerFactory,KMZMapProducerFactory,PDFMapProducerFactory,JPEGMapProducerFactor

y,OpenLayersMapProducerFactory,GeoRSSMapProducerFactory,config,geoServer,globalC

onfig,data,dataConfig,dataRegisterar,dataConfigRegisterar,globalConfigRegisterar

,geoServerRegisterar,speedServiceStrategy,fileServiceStrategy,bufferServiceStrat

egy,partialBufferServiceStrategy?2]; root of BeanFactory hierarchy

21844 [main] INFO org.springframework.web.context.support. XmlWebApplicationConte

xt - 1 beans defined in apightion context [WebApplicationContext for namespace
‘action-serviet']

21844 [main] INFO org.springframework.web.context.support. XmlWebApplicationConte

xt - Unable to locate MessageSource with name 'messageSource': using default [or

g.springframework.comixt.support.DelegatingMessageSource@edec92]

21844 [main] INFO org.springframework.web.context.support. XmlWebApplicationConte

xt - Unable to locate ApplicationEventMulticaster with name "applicationEventMul

ticaster': using default [org.springframework.cent.event.SimpleApplicationEve

ntMulticaster@46a658]

21844 [main] INFO org.springframework.ui.context.support.UiApplicationContextUti

Is- Unable to locate ThemeSource with name ‘themeSource": using default [org.sp

ringframework.ui.context.support.DelegatiThemeSource @52f73¢e]

21844 [main] INFO org.springframework.beans.factory.support.DefaultListableBeanF

actory- Preinstantiating singletons in factory [org.springframework.beans.fact

ory.support.DefaultListableBeanFactory defining beans [fadmin/loginS{iraire

nt: org.springframework.beans.factory.support.DefaultListableBeanFactory definin

g beans [validation,validationConfig,validationRegisterar,validationConfigRegist

erar,catalog,serviceFinder,wcs,wcsConfig,wcsRegisterar,wcsConfigRegisterar,wcsAb

stractService,wcsService, wecsGetCapabilities,wcsDescribeCoverage,wcsGetCoverage,a

pplicationState,applicationStateRegisterar,wfs,wfsConfig,wfsRegisterar,wfsConfig

Registerar,wfsAbstractService,wfsService,wfsGetCapabilities,wfsDescribeFeature Ty

pe,wfsGetFeatureyfsLockFeature,wisGetFeatureWithLock,wfsTransaction,wms,wmsConf
~ 26 ~



ig,wmsRegisterar,wmsConfigRegisterar,wmsAbstractService,wmsService,wmsGetCapabil
ities,wmsGetCapabilitiesLegacy,wmsDescribeFeature Type,wmsGetFeaturelnfo,wmsGetlLe
gendGraphic,wmsGetMap,wmsGetMapLegacy,wmsPutStyles, kmlIReflector,wmsReflect,GIFLe
gendProducerFactory,JaiLegendProducerFactory,PNGLegendProducerFactory, PNGMapProd
ucerFactory,GeoTiffMapProducerFactory,TiffMapProducerFactory, SVGMapProducerFacto
ry,GIFMapProdcerFactory, KMLMapProducerFactory, KMZMapProducerFactory,PDFMapProdu
cerFactory,JPEGMapProducerFactory,OpenLayersMapProducerFactory, GeoRSSMapProducer
Factory,config,geoServer,globalConfig,data,dataConfig,dataRegisterar,dataConfigR
egisterar,globalConfigRestitrar,geoServerRegisterar,speedServiceStrategy,fileSe
rviceStrategy,bufferServiceStrategy,partialBufferService Strategy?2]; root of Bean

Factory hierarchy]

21860 [main] INFO org.springframework.web.struts.ContextLoaderPilggimg con

text class 'org.spnigframework.web.context.support. XmlWebApplicationContext' fo

r servlet ‘action’

21860 [main] INFO org.springframework.web.struts.ContextLoaderPi@gntextLo

aderPlugln for Struts ActionServlet ‘action’, module ": initialization complete

din79 ms

09:46:02.250 INFO  [main] org.mortbay.util.Container.start(Container.java: 74) >

11> Started WebApplicationContext[/geoserver,GeoServer]

09:46:02.343 INFO  [main] org.mortbay.util. Container.start(Container.java:74) >

15> Started org.mortbay.jetty.serviet. WAbplicationHandler@6399ae

09:46:02.343 INFO  [main] org.mortbay.util. Container.start(Container.java:74) >

11> Started WebApplicationContext[/geonetwork/docs,/geonetwork/docs]

09:46:02.359 INFO  [main] org.mortbay.http.SocketListener.start(SocketListener.

java:204) >11> Started SocketListener on 0.0.0.0:8080

09:46:02.359 INFO  [main] org.mortbay.util. Container.start(Container.java:74) >

09> Startedbrg.mortbay.jetty.Server@d1e604
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mailto:org.mortbay.jetty.Server@d1e604

Appendix 2¢ Geonetwork and Intermap Services Tables

Geonetwork Main Services

Services Belonging Class Output Sheet Local XML Called Java Functions

.guiservices.search.GetDefaults
.guiservices.keywords.Get
.guiservices.groups.GetMine
jeeves.guiservices.services.Get
.services.category.List

xml/repositories.xml ) ] ]
main.home main-page.xsl .guiservices.regions.Get

xml/search-profiles.xml
.guiservices.util.Sources
.guiservices.metadata.GetLatestUpdated

.guiservices.metadata.GetRandom

main.search .services.main.Search main.present
main.search.embedded .services.main.Search main.present.embedded
.guiservices.search.GetDefaults
.guiservices.groups.GetMine
main.present.embedded .services.main.Result search-results-xhtml.xsl xml/repositories.xml

.guiservices.util.Sources

jeeves.guiservices.services.Get

~ 28 ~



Services

main.searchform.advanced.embedded

main.searchform.simple.embedded

rating.popup

main.present

Belonging Class

.services.main.Result

Output Sheet

searchform_advanced.xsl

searchform_simple.xsl|

rating-popup.xsl

search-results.xsl

~ 29~

Local XML

xml/repositories.xml

xml/search-profiles.xml

xml/repositories.xml

xml/search-profiles.xml

xml/repositories.xml

Called Java Functions

.guiservices.search.GetDefaults
.guiservices.keywords.Get
.guiservices.groups.GetMine
jeeves.guiservices.services.Get
.services.category.List
.guiservices.regions.Get

.guiservices.util.Sources

.guiservices.search.GetDefaults
.guiservices.keywords.Get
.guiservices.groups.GetMine
jeeves.guiservices.services.Get
.services.category.List
.guiservices.regions.Get

.guiservices.util.Sources

.guiservices.search.GetDefaults
.guiservices.groups.GetMine
.guiservices.util.Sources

jeeves.guiservices.services.Get



Services

remote.show

feedback

links

about
xml.region.get
feedback.insert
util.ping
util.import

user.list

user.get

user.update
user.remove

user.pwedit

user.pwupdate

user.infoedit

user.infoupdate

Belonging Class

.services.main.RemoteShow

.services.region.Get
.services.feedback.Insert

jeeves.services.Ping

.services.metadata.ImportFromDir

.services.user.List

.services.user.Get

.services.user.Update
.services.user.Remove

.services.user.Get

.services.user.PwUpdate

.services.user.Get

.services.user.InfoUpdate

Output Sheet

remote-show.xsl|

feedback.xsl

page.xsl

page.xsl

info.xsl

user-list.xsl

user-update.xsl

user.list
user.list

user-pwupdate.xsl

info.xsl

user-infoupdate.xsl|

info.xsl

~ 30~

Local XML

xml/repositories.xml

xml/links.xml

xml/about.xml

xml/feedback-sent.xml

xml/confirm.xml

xml/countries.xml

xml/password-changed.xml

xml/countries.xml

xml/info-changed.xml

Called Java Functions

jeeves.guiservices.services.Get

.guiservices.util.GetCurrentMDTab

.guiservices.groups.GetMine

jeeves.guiservices.profiles.Get



Services
group.list
group.get
group.update
group.remove
xml.group.update
category.list
category.get
category.update
category.remove
xml.category.update
user.login

user.logout

admin

config

xml.config.get

xml.config.set
localization

xml.operation.update

xml.region.update

Belonging Class

.services.group.List
.services.group.Get
.services.group.Update
.services.group.Remove
.services.group.XmlUpdate
.services.category.List
.services.category.Get
.services.category.Update
.services.category.Remove
.services.category.XmlUpdate
.services.login.Login

.services.login.Logout

.services.config.Get

.services.config.Set

.services.operation.Update

.services.region.Update

Output Sheet Local XML
group-list.xsl
group-update.xsl|
group.list

group.list

category-list.xsl
category-update.xsl
category.list

category.list

main.home

main.home

admin.xsl

config/config.xsl xml/config.xml
localization/localization.xsl xml/localization.xml

~31~

Called Java Functions

jeeves.guiservices.services.Get

.guiservices.languages.Get



Services
help

xml.schema.info
file.disclaimer
file.download
graphover.show
resources.get
resources.upload
resources.del
xml.user.login
xml.user.logout
xml.search
xml.metadata.get
xml.info
xml.forward
xml.user.list
xml.group.list
xml.metadata.insert
xml.metadata.delete

csw

Belonging Class

.services.schema.Info

.services.feedback.Insert

.services.resources.Download
.services.resources.Upload
.services.resources.Remove
.services.login.Login
.services.login.Logout
.services.main.XmlSearch
.services.metadata.Show
.services.main.Info
.services.main.Forward
.services.user.List
.services.group.List
.services.metadata.Insert
.services.metadata.Delete

.services.main.CswDispatcher

Output Sheet Local XML

page.xsl xml/help.xml

file-download-disclaimer.xsl

file-download.xsl

graphover-show.xsl

metadata.edit

metadata.edit

portal-present.xsl|

~ 32~

Called Java Functions



Services

oaipmh

rss.latest

rss.search

rss.present

google.kml

mef.import

mef.export
xml.relation.get

xml.relation.insert
xml.relation.delete
xml.relation.insert
xml.relation.delete
keywords.getselected
keywords.sort
keywords.select
keywords.search

xml.search.keywords

Belonging Class Output Sheet Local XML

.services.main.OaiPmhDispatcher

rss-latest.xsl

.services.main.Search rss-search.xsl
.services.main.Result rss-search.xsl
.services.metadata.Show kml.xsl xml/sources.xml

.services.mef.Import

.services.mef.Export
.services.relations.Get portal-present.xs|

.services.relations.Insert

.services.relations.Remove

.services.relations.Insert

.services.relations.Remove

.services.thesaurus.GetSelectedKeywords
.services.thesaurus.SortKeywords thesaurus-search-results.xsl
.services.thesaurus.SelectKeywords

.services.thesaurus.GetKeywords thesaurus-search-results.xsl

.services.thesaurus.GetKeywords thesaurus-autosearchlist.xsl

~ 33~

Called Java Functions

.guiservices.metadata.GetLatestUpdated

.guiservices.util. GetSiteURL

.services.main.Result

.guiservices.util. GetSiteURL

.guiservices.util.GetSiteURL

jeeves.guiservices.services.Get

.guiservices.util.Sources



Services
xml.search.keywordlink

keywords.editsearch

thesaurus.admin

thesaurus.upload
thesaurus.download
thesaurus.delete
thesaurus.view
thesaurus.add
thesaurus.edit

thesaurus.update
thesaurus.editelement

thesaurus.addelement
thesaurus.updateelement

thesaurus.deleteelement

Belonging Class

.services.thesaurus.GetNarrowerBroader

.services.thesaurus.List

.services.thesaurus.List

.services.thesaurus.Upload
.services.thesaurus.Download
.services.thesaurus.Delete
.services.thesaurus.List
.services.thesaurus.Add
.services.thesaurus.List

.services.thesaurus.List
.services.thesaurus.EditElement

.services.thesaurus.AddElement
.services.thesaurus.UpdateElement

.services.thesaurus.DeleteElement

Output Sheet Local XML
thesaurus-autosearchlist.xsl

thesaurus-edit.xsl

thesaurus-admin.xsl

thesaurus.admin

thesaurus.admin

thesaurus-edit.xsl

thesaurus-edit.xsl

thesaurus-search-results.xsl

thesaurus-edit-element.xsl|

._.34..

Called Java Functions

.guiservices.util. GetimportXSLs

.services.thesaurus.List

.guiservices.languages.Get



Metadata Services

Services

metadata.insert

metadata.show

metadata.show.embedded

metadata.edit

metadata.elem.add
metadata.elem.delete
metadata.update

metadata.update.finish

Belonging Class

.services.metadata.Insert

.services.metadata.Show

.services.metadata.Show

.services.metadata.GetEditableData

.services.metadata.AddElement
.services.metadata.DeleteElement
.services.metadata.Update

.services.metadata.Update

Output Sheet

metadata.edit

metadata-show.xsl

metadata-show-embedded.xsl

metadata-edit.xsl

metadata.edit
metadata.edit
metadata.edit

metadata.show

._.35..

Local XML

Called Java Functions

jeeves.guiservices.services.Get
.guiservices.util.GetCurrentMDTab
.guiservices.util.Sources

.guiservices.isolanguages.Get

jeeves.guiservices.services.Get
.guiservices.util.GetCurrentMDTab
.guiservices.util.Sources

.guiservices.isolanguages.Get

.guiservices.util.GetCurrentMDTab
.guiservices.groups.GetMine
.guiservices.regions.Get
.guiservices.util. Sources
.guiservices.isolanguages.Get

jeeves.services.db.Select



Services
metadata.update.validate

metadata.elem.down
metadata.elem.up
metadata.attr.add

metadata.attr.delete

metadata.delete

metadata.create.form

metadata.duplicate.form

metadata.create
metadata.admin.form
metadata.admin
metadata.category.form

metadata.category

metadata.xmlinsert.form

Belonging Class

.services.metadata.Update

.services.metadata.MoveElement
.services.metadata.MoveElement
.services.metadata.AddAttribute

.services.metadata.DeleteAttribute

.services.metadata.Delete

.services.metadata.Create
.services.metadata. GetAdminOper
.services.metadata.UpdateAdminOper
.services.metadata.GetCategories

.services.metadata.UpdateCategories

Output Sheet
metadata-validate.xsl

metadata.edit
metadata.edit
metadata.edit

metadata.edit

info.xsl

metadata-create.xsl

metadata-duplicate.xsl

metadata.edit
metadata-admin.xsl
metadata.show
metadata-category.xsl

metadata.show

metadata-insert-form.xsl

~ 36~

Local XML Called Java Functions

xml/metadata-validate.xml

xml/metadata-delete.xml

.guiservices.groups.GetMine
xml/metadata-create.xml
.guiservices.templates.Get

xml/metadata-create.xml .guiservices.groups.GetMine

.guiservices.groups.GetMine
.guiservices.schemas.Get
.services.category.List

.guiservices.util. GetimportXSLs



Services

metadata.batchimport.form

metadata.searchunused.form
metadata.searchunused
metadata.thumbnail.form

metadata.thumbnail.set
metadata.thumbnail.unset
transfer.ownership
xml.ownership.editors
xml.ownership.groups
xml.ownership.transfer

xml.metadata.rate

Belonging Class

.services.metadata.SearchUnused
.services.thumbnail.Get

.services.thumbnail.Set

.services.thumbnail.Unset

.services.ownership.Editors
.services.ownership.Groups
.services.ownership.Transfer

.services.metadata.Rate

Output Sheet

metadata-batchimport.xsl

metadata-searchunused.xsl|
main.present
metadata-thumbnail.xsl

metadata.thumbnail.form

metadata.thumbnail.form

ownership/transfer-ownership.xsl

._.37..

Local XML

xml/metadata-searchunused.xml

xml/metadata-thumbnail.xml

xml/transfer-ownership.xml

Called Java Functions

.guiservices.groups.GetMine
.guiservices.schemas.Get
.services.category.List

.guiservices.util. GetimportXSLs



Harvesting Services

Services
harvesting

xml.harvesting.get

xml.harvesting.add

xml.harvesting.update

xml.harvesting.remove
xml.harvesting.start
xml.harvesting.stop
xml.harvesting.run

xml.harvesting.info

Belonging Class

.services.harvesting.Get

.services.harvesting.Add

.services.harvesting.Get

.services.harvesting.Update

.services.harvesting.Get

.services.harvesting.Remove

.services.harvesting.Start

.services.harvesting.Stop

.services.harvesting.Run

.services.harvesting.Info

~ 38 ~

Output Sheet

harvesting/harvesting.xsl



Portal Services

Services Belonging Class Output Sheet Called Java Functions
portal.search .services.main.Search portal-search.xsl
portal.opensearch .services.config.Get opensearch.xsl
portal.search.keywords .services.main.Search thesaurus-keywordlist.xsl
portal.present .services.main.Result portal-present.xsl
portal.search.present .services.main.SearchResult portal-present.xsl
portal.get .services.metadata.Show portal-get.xsl
portal.full .services.main.Result portal-full.xsl
portal.latest.updated portal-latest-updated.xsl .guiservices.metadata.GetLatestUpdated
portal.featured .guiservices.metadata.GetRandom portal-featured.xsl
portal.categories .services.category.List portal-categories.xsl
portal.sources portal-sources.xsl .guiservices.util.Sources

~ 39~



Export Service

Services

de.xml

fgdc.xml
i5019115t019139.xml
i5019139.xml

iso_arccatalog8.xml

Belonging Class

.services.metadata.Show

.services.metadata.Show

.services.metadata.Show

.services.metadata.Show

.services.metadata.Show

._.40..

Output Sheet

conversion/export/xml_dc.xsl|

conversion/export/xml_fgdc.xsl

conversion/export/xml_is019115_to_19139.xsl

conversion/export/xml_is019139.xsl

conversion/export/xml_iso19115arccatalog.xsl



Intermap Services

Services
skel
main
map.getMain.embedded

mapServers.getServices

mapServers.getServices.embedded

mapServers.getServicesExt
mapServers.getServices.xml
map.addServices
map.addServices.embedded
map.addServicesExt
mapContexts.get
mapServers.listServers
mapServers.listServers.embedded
mapServers.listServers.xml
map.getLayers.embedded
map.layers.add
map.layers.deleteLayer
map.layers.setOrder
map.layers.moveUp
map.layers.moveDown
map.layers.getinfo
map.layers.getStyles
map.layers.setStyle
map.layers.setTransparency
map.layers.toggleVisibility
map.action

map.move

map.setScale

map.update

map.fullExtent
map.zoomToService
map.reset

map.identify
map.service.getLegend

map.service.wmsConfigForm

Belonging Class

.services.map.Update

.services.mapServers.GetServices

.services.mapServers.GetServices

.services.mapServers.GetServices
.services.map.AddServices
.services.map.AddServices
.services.map.AddServices
.services.mapContexts.Get
.services.mapServers.ListServers
.services.mapServers.ListServers
.services.mapServers.ListServers
.services.map.layers.Get
.services.map.layers.Add
.services.map.DelService
.services.map.layers.SetOrder
.services.map.layers.MoveUp
.services.map.layers.MoveDown
.services.map.layers.GetInfo
.services.map.layers.GetStyles
.services.map.layers.SetStyle
.services.map.layers.SetTransparency
.services.map.layers.ToggleVisibility
.services.map.Action
.services.map.Move
.services.map.SetScale
.services.map.Update
.services.map.FullExtent
.services.map.ZoomToService
.services.map.Reset
.services.map.ldentify
.services.map.GetLegend

.services.map.WmsConfigForm

~ 41 ~

Output Sheet
index.xsl
index.xsl
index-embedded.xsl
im_get-services.xsl
im_get-services-embedded.xsl

im_get-servicesExt.xsl

map.getMain
im_get-layers-embedded.xsl
map.getMain
im_get-contexts.xsl
im_list-servers.xsl

im_list-servers-embedded.xsl|

im_get-layers-embedded.xsl
map.update
im_get-layers-embedded.xsl
im_get-layers-embedded.xsl
im_get-layers-embedded.xsl
im_get-layers-embedded.xsl
im_get-layer-info.xsl
im_get-layer-styles.xsl|

im_get-layers-embedded.xsl

map.update

im_identify.xsl
legend.xsl

im_wms-service-conf.xsl



Services
map.service.wmsConfig
map.service.showExtents
map.service.setExtents
map.service.showError
map.service.wmsLayerInfo
map.setContext
map.getFeatures
geonet.getGeonetRecords
wmec.form
wmc.uploadContext
wmec.setContext
context.cml
wmec.mailContext
wmc.setContextFromURL
static.form.pdf
create.pdf
marker.add
marker.delete
marker.get
marker.present

marker.update

Belonging Class

.services.map.WmsConfig
.services.map.ShowExtents
.services.map.SetExtents
.services.map.ShowError
.services.map.WmsLayerInfo
.services.map.SetContext
.services.map.GetFeatures

.services.geonet.GetGeonetRecords

.services.wmc.UploadWmcContext
.services.wmc.SetWmcContext
.services.wmc.GetWmcContext
.services.wmc.MailWmcContext

.services.wmc.SetWmcFromURL

.services.export.ExportPDF
.services.marker.Add
.services.marker.Delete
.services.marker.Get
.services.marker.Get

.services.marker.Update

~ 42 ~

Output Sheet
im_close-on-load.xsl|
im_show-extents.xsl|
im_close-on-load.xsl|
im_show-error.xsl
im_wms-layer-info.xsl|
map.getMain
im_get-features.xsl
geonet-records.xsl
im_wmc_form.xsl
copy_response.xsl
copy_response.xsl
im_wmec.xsl|
copy_response.xsl
copy_response.xsl

im_pdf_form.xsl

copy_response.xsl
copy_response.xsl
copy_response.xsl
im_get-markers.xsl

copy_response.xsl



Mckio Table List

Table name

Relations
Categories
CategoriesDes
Settings
Languages
IsoLanguages
IsoLanguagesDes
Sources

Regions
RegionsDes
Users

Groups
GroupsDes
UserGroups
Operations
OperationsDes
OperationAllowed
Metadata
MetadataCateg

MetadataRating

Comments

Store related record 1D

Store different Categories
Categories Description

Store Setting of Jetty Servlet
Language category

ISO Language category

ISO Language category description
Source either local or remote

Store Region ID and its coordinates
Regions Description

Store Users information

Set different groups for users
Group Description

Store related Users and Groups
Provided Operations for users or groups
Operation Description
Authorization of different group
Store Metadat Information
Metadata Categories

Store rating of Metadata
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