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XML Toolbox

This version of the XML Toolbox for Matlab provideasy XML functionality to the
Matlab environment. It has been tested with Matlatsions 6.5 (R13) and 7.0 (R14)
(http://www.mathworks.con)/ It can be used standalone and does not recanee J

Installation

The directory containing the XML Toolbox for Matléiinctions must be added to the
Matlab search path. The files can be found in teedieLab distribution in the
XMLToolbox folder. There are a number of methodadal these .m files to the path:

1) If using the Matlab desktop, navigate to the Fsah' dialog (‘File' > 'Set Path’).
Click the 'Add Folder' button and browse to thesdiory containing the XML
Toolbox, select 'OK' to confirm. You may wish ticklthe 'Save' button to preserve
the configuration between sessions. Click 'Clasdigmiss the dialog.

2) If you are using Matlab via the Unix terminaluycan instead use the 'addpath' and
'savepath’ functions at the Matlab command line.
>> addpath /home/USER/GeodiseLab/XMLToolbox

3) System administrators configuring a multi-useathslb installation may find it
preferable to edit SMATLABROOT/toolbox/local/pattfda to make changes to the
Matlab search path available to all users.

To confirm that the Matlab search path has beecesstully configured execute
>> str = which( xml_help )
at the Matlab prompt. The variale should contain the path of the XML Toolbox.

Test Installation

From the Matlab command line run:

>> demo_xml
This script will demonstrate the functionality bkttoolbox commands. For further
information on the XML Toolbox usenl_help , or to obtain help on individual
functions use Matlab's defahklp command, e.ghelp xml_format

As an alternative test and example, tryxim tests  script in the tests subdirectory.
Alternatively, try to execute the following at tMatlab command prompt:
>> xml_format( 12345) or >> xml_format( 'hello")



Compute Toolbox

This version of the Geodise Compute Toolbox forlglaprovides Globus GT2 client
functionality to the Matlab environment. It has beested with Matlab version 6.5
and 7 http://www.mathworks.con)/ The Geodise Compute Toolbox uses the Java
CoG v1.1 http://www.globus.org/co.

These installation instructions will describe hanconfigure the Java CoG, and how
to install the Geodise Compute Toolbox in the Magavironment.

Installation

1) Setting up the Java CoG

This creates a 'cog.properties’ file containingdéfault settings for the Java CoG, in
a '.globus' directory in the user's home directdhe user should have a valid X509
certificate from a Certificate Authority (CA) acdaple to the managers of the Globus
resources that the user wishes to access. To a6é@sss resources the user should
submit the subject line of their certificate to tesource managers to allow them to
map it to a user account.

a) Create a '.globus' directory in the user's hdimeztory. Note that in
Windows this is best done at the command line wighcommand 'mkdir
.globus'.

b) Copy the CA certificates for the CAs that yoistwto trust into the '.globus’
directory. These must include the CA certificatasthe CA which signed
your user certificate, as well as the CAs for amghb@s resources that you
wish to access. The CA certificate for the UK eBceeCA (01621954.0) is
included with the Geodise Compute Toolbox distridyut

c) Copy the example 'cog.properties’ file distrdalitvith the Geodise
Compute Toolbox into the '.globus’ directory, add the values of the
properties 'usercert’, 'userkey’, 'proxy' andédato the correct values. The
example 'cog.properties' file contains example igoimations for Windows
and Unix platforms.

! This product includes software developed by andésived from the Globus project
(http://www.globus.org/).



The properties ‘usercert’ and ‘userkey’ refer todtions of the PEM encoded
user certificate and corresponding private key. fllaécacert’ contains the
certificate of the CA which signed the user’'s X.5@9tificate (in PEM

format). Where ‘proxy’ will be the location of theser’s proxy certificate once
it has been generated Yy _createproxy . The properties ‘proxy.strength’
and ‘proxy.lifetime’ contain default settings fdret cryptographic strength and
lifetime of the proxy certificate. Note that théefseparator on a Windows PC
must be defined with double backslashes, “\\".

d) OPTIONAL.: For performance the user may wiskhange the random
seed algorithm, see the section 11.3 of the Java EAQ

2) Add the required Java Classes to the Matlalspéeh.

The Java classes which comprise the Java CoG,dbdis& Compute Toolbox and
additional required libraries must all be made ke via the Matlab classpath. This
is set in the file ‘classpath.txt' in the direct8iMATLABROOT/toolbox/locall.
However on a shared system changes made to thiifilaffect all users, it may be
preferable to edit a copy of the original 'clasbgat’ kept in the directory from which
Matlab is started. For more information see:

http://www.mathworks.com/access/helpdesk rl13/hethiioc/matlab external/chO5mat4.html

The locations of the following jar files should &ddded to the 'classpath.txt' file
(where <install_path> is the location of Geodisenpate Toolbox):

a) jar files distributed with the Java CoG 1.1tfie /lib directory)
<install_path>/lib/cog-axis.jar
<install_path>/lib/cog-jglobus.jar
<install_path>/lib/cog-tomcat.jar
<install_path>/lib/cryptix-asnl.jar
<install_path>/lib/cryptix.jar
<install_path>/lib/cryptix32.jar
<install_path>/lib/jce-jdk13-117 jar
<install_path>/lib/jgss.jar
<install_path>/lib/junit.jar
<install_path>/lib/log4j-1.2.7.jar
<install_path>/lib/puretls.jar

b) jar file containing the Geodise computationallhox classes



<install_path>/gdcompute.jar

c) OPTIONAL: Random seed algorithm if used, se¢i@ed.d above
InfiniteMonkey.jar

It is necessary to restart Matlab for changeseaatasspath to take effect.

3) Add Matlab functions to the search path.
The directory containing the Geodise Compute Taoldatlab functions should be
added to the Matlab search path.

a) If using the Matlab desktop navigate to the Faah' dialog (‘File' > 'Set
Path"). Click the 'Add Folder' button and browséh® directory containing the
Geodise Compute Toolbox, select 'OK' to confirmuYway wish to click the
'Save' button to preserve the configuration betvgemssions. Click 'Close’ to
dismiss the dialog.

If using Matlab via the Unix terminal use the 'adtip and 'savepath’ functions
at the Matlab command line.
>> addpath /home/USER/ComputeToolbox

System administrators configuring a multi-user Mitinstallation may find it
preferable to edit SMATLABROOT/toolbox/local/pattde to make changes
to the Matlab search path available to all users.

b) To confirm that the Matlab search path has Iseecessfully configured
run:

>> str = which( '‘gd _jobsubmit')
The variable str should contain the path of thedBsoCompute Toolbox.

Test Installation

4) Running the Geodise computational toolbox fotl&ia
From the Matlab command line run:

>> demo_compute
This script will prompt the user to enter the nasha Globus Compute resource
which the user is authorised to use. GridFTP andK3Rervices on this resource
will then be accessed.



Troubleshooting

There are four types of error which you may receive

a) The toolbox is incorrectly installed. If you edee an error such as;

?7?? Undefined variable 'org' or class ‘org.geodise. computational.'

the Geodise computational toolbox classes, or &ttyegpackages which it requires
is not visible to Matlab. Check that all the .jéed listed above have been added to
the Matlab classpath.

b) The Java CoG is incorrectly configured. A corieaam.properties file is required by
the Java CoG to locate the user's certificate apgikey and CA certificates.

c) A failure to communicate with the Globus senignfortunately there are
numerous ways for Globus to fall over, typicallg thava CoG will return a more or
less cryptic Java error. | am trying to identifyddmandle these errors within the
Matlab code, if you have such an error please gdndne and the problem may be
handled better in the next release. This webpagehmip diagnose any mysterious
errors;

http://www.globus.org/about/fag/errors.htmi

d) A bug in the code. The test scrilgino_compute.m is designed to be flexible, but
it may not be appropriate for configuration of yaerver, let me know if you have a
problem.

Other problems that may occur

e) Matlab 7.0.1 prints Log4J logging informationin(iix and Windows).

The output of some functions are unnecessarilyosarbvhen using Matlab 7 [SP1].
To correct this comment out (#) the following limethe classpath.txt file:

$matlabroot/java/jarext/axis.jar

A copy of axis.jar which does not cause this betiavis supplied with the Database
Toolbox.



Reinstallation

If you are updating a previous installation of Geodise Compute Toolbox you will
need to remove previous changes made to the Jasspelth and follow the
instructions contained in step 2. If the Geodisen@ate Toolbox is on the Matlab
search path, you may need to alter the searchipa#iilect the new location of the

functions.



Database Toolbox

The Geodise Database Toolbox for Matlab providesitkide functions for

archiving, querying, retrieving, grouping, and sh@rdata in an archive. Metadata
and Matlab structures are stored in an Oracle datgahccessed though Web services
and files are stored on a Globus enabled server.

This version of the Geodise Database Toolbox foti&lbahas been designed to work
with Matlab versions 6.5 and 7.

Requirements

1) The following toolboxes must be installed andextito the Matlab path before
installing the Geodise Database Toolbox:

a) The XML Toolbox for Matlab

b) The Geodise Compute Toolbox for Matlab

2) Add certificate subject to database.
The default database for this distribution is haddig the UK National Grid Service
(NGS) on the CCLRC-RAL Data Cluster.
a) Read the terms of use for the UK National Gexdvice:
http://www.ngs.ac.uk/NGS-tacu.shtml

b) Join the NGS-ANNOUNCE mailing list to keep infeed of any scheduled
downtime or other issues related to the NGS RA&dr database.

If you have registered with the NGS you shoul@adiy receive these emails.
Otherwise you can join the list at:
http://www.jiscmail.ac.uk/cgi-bin/webadmin?SUBED Iysnannounce&A=1

c) Contact the database administrator (j.l.wasarst@sac.uk for the NGS
RAL Geodise database) to register your certifisalgject so that you are
authorised to store and access data in the repps¥ou can find this in your
usercert.pem file, or by viewing the result girreturned by calling
gd_certinfo from the Compute Toolbox. Here is aarsple:
/C=UK/O=eScience/OU=Southampton/L=SeSC/CN=jogdo

3) Get an account on the file store host.

You need an account on the host you will be stdiiieg on. This can be any Globus
enabled server, e.g. grid-data.rl.ac.uk or pacifidés.soton.ac.uk. The administrator
will need to add your certificate subject and uaera to the gridmap file on that
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machine.

Installation

4) Copy the DatabaseToolbox directory to a locadatory on your machine
(<install_path>).

5) Add the required Java Classes to the Matlalspédh.

The Java classes which comprise the Geodise Datdlwadbox and additional
required libraries must all be made available k@ Natlab classpath. When installing
the Compute Toolbox you created or edited a clasggafile. Please edit or copy
this file so that the jar files needed by the DatsbToolbox are also included.
Classpath.txt does not need to be located in tiialdaae Toolbox directory, as long
as it is in the directory you start Matlab from.

<install_path>/gddatabase.jar
<install_path>/lib/axis.jar
<install_path>/lib/commons-discovery.jar
<install_path>/lib/commons-logging.jar
<install_path>/lib/jakarta-regexp-1.3.jar
<install_path>/lib/jaxrpc.jar
<install_path>/lib/jcert.jar
<install_path>/lib/jnet.jar
<install_path>/lib/jsse.jar
<install_path>/lib/jug.jar
<install_path>/lib/saaj.jar
<install_path>/lib/sunjce_provider.jar
<install_path>/lib/wsdl4j.jar
<install_path>/lib/xml-apis.jar
<install_path>/lib/xmlsec.jar

A version of xalan.jar is already included in M&t&.5 but a newer version with bug

fixes is required by the Database Toolbox. Pledsetlae following line to

classpath.txt and comment out (#) Matlab's refex¢axalan.jar.
<install_path>/lib/xalan.jar

6) Add Matlab functions to the search path.

The directory containing the Database Toolbox fimmst (<install_path>) should be
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added to the Matlab search path.

a) If using the Matlab desktop navigate to the Fah' dialog ('File’ > 'Set
Path"). Click the 'Add Folder' button and brows¢hi® <install_path>
directory, select 'OK' to confirm. You may wishdiick the 'Save' button to
preserve the configuration between sessions. @idse' to dismiss the
dialog.

If using Matlab via the Unix terminal use the 'adtip and 'savepath’ functions
at the Matlab command line.

System administrators configuring a multi-user Mhatinstallation may find it
preferable to edit SMATLABROOT/toolbox/local/pattda to make changes
to the Matlab search path available to all users.

b) To confirm that the Matlab search path has lseecessfully configured
run:
>> str = which( '‘gd _archive’)

The variable str should contain the path of thedBsoDatabase Toolbox.

7) Linux C-Shell (csh or tcsh) Matlab 6.5 usersudtiansert the following in the non-
interactive section of ~/.cshrc

setenv MATLAB_SHELL /bin/bash

or

setenv MATLAB_SHELL /bin/sh
8) Start Matlab from the directory containing claeth.txt (in Windows create a new
shortcut to Matlab and set the "Start in" directmryhe directory containing your

classpath.txt).

9) Run the gd_dbsetup command which will createva lgeodise configuration
directory in your home directory (<home_dir>) ifeodoes not already exist.

e.g. C:\Documents and Settings\your_username\.geaai Windows or
$HOME/.geodise on Linux.

It will then copy the contents of <install_path®oglise into your
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<home_dir>/.geodise directory.

10) gd_dbsetup will prompt you for the followingrduration properties which
determine the file store host:

hostname - a Globus enabled server.
hostdir - a directory on that server where filan be stored.

gd_dbsetup saves these properties in <home_dioeliggd ClientConfig.xml

e.g.
<fileserver>
<hostname>grid-data.rl.ac.uk</hostname>
<hostdir>/home/<ngs-username>/geodise-data</host dir>

<[fileserver>

Test Installation
11) Start Matlab as in step 8.

12) Run the demo_db function. The first thing thedtion does is call
gd_createproxy to create a proxy certificate, asithneeded to use the Geodise
Database Toolbox functions.

This is the end of the installation instructionBeTollowing sections provide
information on configuration and troubleshooting.

Configuration

A remote database is used to store Matlab variadsnetadata, and all database
interaction is done through web services. The lonatf these services can also be
configured in ClientConfig.xml under the <webseege tag, although it is unlikely
you will want to change the default settings fargé.

<webservices>

<metadataWS>https://portal.e-science.soton.ac.uk /
GeodiseDB_0_11 NGS/services/MetadataService</metada taws>
</webservices>
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Troubleshooting

(a) Error running gd_dbsetup in Linux using Matéb
If you see the following error running gd_dbsetup:

ccsshh:: Nuos ienngt rdyu mfbo rt etremrimfads ettytpien g's'.
MATLAB Command Window""

Which translates to:
csh: No entry for terminal type "MATLAB CommaiVindow"
csh: using dumb terminal settings

then your login is C-Shell (csh or tcsh) and youwndi successfully setup
MATLAB_SHELL in .cshrc. Execute gd_dbsetup again &mwill complete normally
the second time.

(b) Why does my query cause an 'OutOfMemoryError'?

This error can happen when there are a large nu(ttmrsands) of results returned
from a query. If the result message from the datlsarvice is too large then the Java
client code (which sits behind the Matlab functjonss out of memory when trying

to parse it.

Here are two simple ways to solve this problem:
i) Reduce the size of your query results (see é&xt section).

il) Decrease the value of <query_results><chunkegige> in the
<home_dir>/.geodise/ClientConfig.xml file. The dadae toolbox parses large
query results a 'chunk’ at a time, and the detdulhk size is 2000000 (about
2MB). Decreasing this number means your machinks deth the query
results in smaller chunks and is less likely to ouhof memory.

(c) How can | reduce the size of my query results?
Reducing the query result size can speed up they g@xecution time. There are two
general approaches which can be used together:

i) Be more selective by making the query searclditimms more specific. For

example,

>> gd_query('standard.userlD = me & standard.archiv eDate

14



>=2004-10-19 & params < 5')

is more selective than

>> gd_query(‘'standard.userID = me’)

and will reduce the size of the query results.

i) Reduce the number of fields returned in eacuitestructure. The 3rd
argument to gd_query can be set to a comma segdisttef fields you want
returned. The default, ™, will return all thelfile available. By only
requesting a subset of these you reduce the sizacbf result structure. The
following example only returns the unique identifs#gandard.ID) and params
field for each matching result.

>> ( = 'standard.archiveDate >= 2004-10-19 &
standard.archiveDate <= 2004-10-21"

>>gd_query (q, file', 'standard.ID, params')
Combining approaches i and ii together will redtimquery result size significantly.

(d) 'Unknown error in XPath'

This is caused by an old version of Apache's xgathat ships with Matlab 6.5. A
newer version (2.5.2) is shipped with the GeodiatabDase Toolbox. Comment out
(#) Matlab's reference to xalan.jar in classpathdaxmake sure the newer version
(<install_path>/lib/xalan.jar) is being used.

(e) Security Exception when using Java 1.4.2_0b42_ 06

Java versions 1.4.2_ 05 and 1.4.2_06 contain ameskilon of Xalan which causes an
exception in the Apache XML Security software ubgdhe Database Toolbox. To
determine the version of Java used by Matlab type:

>> version -java

Copy xalan.jar from <INSTALL_DIR>/lib/ to
<MATLAB_HOME>/sys/javal/jre/<OS>/jre/lib/endorsed) torrect this. Create the
endorsed directory in <MATLAB_HOME>/sys/javaljre/€Qljre/lib/ if it does not
exist.
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(f) Matlab 7.0.1 prints Log4J logging informatioiffux and Windows).
The output of some functions are unnecessarilyosarbvhen using Matlab 7 [SP1].
To correct this comment out (#) the following limethe classpath.txt file:

$matlabroot/java/jarext/axis.jar

A copy of axis.jar which does not cause this betavis supplied with the Database
Toolbox.
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