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Description

This document describes the installation procedure fonidle server of thé&etwork
Analysis Tools(NeAT).

It assumes that you already installed the stand-aloneoredithe software suite
Regulatory Sequence Analysis TooBSAT), as described in th®SATinstallation
guide, and that you configured a local web server, as desinlthe RSATwebserver
install guide.

0.1 Installation of stand-alone programs required for
NeAT

For the Network Analysis Tools (NeAT), we need to install &afeprograms devel-
oped by third-parties. Some of these programs come in th&ilcbrdirectory of the
NeAT distribution. Some others have to be downloaded from thrégiral distribution
site.

0.1.1 Compiling stand-alone programs provided in the RSAT/EAT
distribution

make -f makefil es/init_RSAT. nk conpi | e_pat hway_t ool s

Checking and configuring kwalks for NeAT

You can test that the compilation worked by running the fellg command.

‘$RSAT/ contri b/ kwal ks/ bi n/ | kwal k ‘

This should display the help messagdkoalk .

Check that the KWALKS_ROOT variable in the RSAT config fiBRSAT/RSAT_config.props

points to the correct path (it should be the absolute patBRSAT/contrib/kwalk-
s/bin)).

Checking and configuring REA for NeAT

You can test that the compilation worked by running the felilg command.

$RSAT/ cont ri b/ REA/ REA ‘

This should display the help messageREA .

Check that the REA_ROQT variable in the RSAT config f8&GAT/RSAT _config.props

points to the correct path (it should be the absolute paBR8AT/contrib/REA.
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NeAT Web server installation

1.1 Installing a local web server

As the Regulatory Sequence Analysis TodgATincludes a web server, which of-
fers a user-friendly interface for biologists. The mainveeiis available for academic
usersahttp://rsat.ul b.ac. be/ neat/. A few additional mirrors have been
installed in different countries.

1.1.1 Web server pages

The web pages are located in the directosgit/public _html This directory contains
both the HTML help pages, and the PHP and CGl scripts.

1.1.2 Apache modules

The NeATinterface mainly relies on PHP (and CGI only for the rocsstabl). These
modules should be installed on the web server, and activatide Apache configura-
tion files. The installation and configuration of CGl is délsed in manual of the web
server ofRSAT.

To perform the following steps, you might dipose of the adstmator permissions.

PHP module for Mac OSX

If your server is running under Mac OSX, you need to instatt@ent version (at least
v5) of the php module, which can be found at the following.site
http://ww. entropy. ch/ sof t war e/ macosx/ php/

PHP module for LINUX

Generally,PHP5 is included with the Linux distribution or can easyly be aikd
using the installer (YAST, YUM, etc). Take care that the PHR&ule for Apache 2.0
(apache2-mod_phpb5) is installed.


http://rsat.ulb.ac.be/neat/
http://www.entropy.ch/software/macosx/php/
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PHP5 can also be installed manually from the PHP website
htt p: // www. php. net/ downl oads. php
In addition, you will need to install the modupdnp5-SOAP.

Modification of php.ini

In order for the server to work witiNeAT, you have to edit the main PHP configu-
ration file php.ini Depending on your PHP installation, this file might be irfafiént
directory. On Linux computers, it is usually found here:
/etc/php5/apache2/php.idirectory. In this file, you must modify the following fields
accordingly.

soap. wsdl _cache_enabl ed=0
max_execution_tine = 3600

max_i nput _time = 1800

menory limt = 1G

error_reporting = E_ALL & ~E_NOTI CE
post _nmax_si ze = 100M

upl oad_nex_fil esi ze = 100M
defaul t _socket _ti meout = 1800

upl oad_tnp_dir = "/tnp/php/"

Pay attention to the location of php5 extension librariegidate the correct direc-
tory, e.g.:

‘ext ensi on_di r=/usr/1ib/ php5/ ext ensi ons ‘

You must change permissions so that the directaryrp/ php/ for temporary
upload is writable by eveverybody. To do this, type:

sudo chrod 777 /tnp/ php

sudo nkdir -p /tnp/php;

1.1.3 Tomcat

The path finding and pathway extraction tools are using aglsservices, JSP and Java
servlet pages and needs Tomdatt(p: / / t ontat . apache. or g/ ) or an equiva-
lent servlet engine to run.

Tomcat can be easily installed on SUSE with yast and is usl@dhted in/us-
r/share/tomcaafter installation.

On MaxOS, you need to install TomCéit(t p: / / t oncat . apache. org/).

Make sure to install at least Tomcat version 5. We noticedavewthat Tomcat
version 6 is more stable.

We will refer from now on to the Tomcat root directory as $CATNA_HOME
(for example/usr/share/tomca}7

Tomcat configuration

If you would like to use the Tomcat manager, make sure to cordithe file tomcat-
users.xml located in $CATALINA_HOME/conf.


http://www.php.net/downloads.php
/tmp/php/
http://tomcat.apache.org/
http://tomcat.apache.org/
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Add a manager role with a special login and password, e.g.

<t onctat - user s>

<rol e rol enane="tontat"/>

<rol e rol enane="manager"/ >

<user usernane="tontat" password="tontat" rol es="tontat"/>

<user usernane="net headm n" passwor d="nypassword" rol es="nanager"/>
</ tontat - user s>

Make sure that tomcat-users.xml cannot be read by anyoa¢hals tomcat or root.

By default, Tomcat takes a lot of memory. You can reduce timiswnt by modify-
ing the file tomcat.confin SCATALINA HOME/conf. Adjust thariable JAVA_OPTS
as follows:

JAVA_OPTS="-Xmx800m"

You can start Tomcat on SUSE with

/etc/init.d/tomcat6 start

and stop it with

/etc/init.d/tomcat6 stop

More advice for the installation and configuration of Tomoatunix systems can
be found athttp://linux-sxs.org/internet_serving/book1.html

Optional: Mod_jk

The installation of Mod_jk is optional. If you do not want twstall it, skip this section.
Mod_jk forwards requests for defined contexts from Apacheotocat. Users that
have a strict firewall configuration blocking the Tomcat peitt be able to access the
web services through the Apache default port.
To install and configure mod_jk, you can follow the steps belo

1. Install the mod_jk module frorhttp://tomcat.apache.org/connectors-doxcyia
installation systems like yast.

2. In the Apache configuration folder (e.fptc/apache2/conf)dadd two configu-
ration files: workers.properties and tomcat.conf

3. Content of workers.properties

# Define 1 real worker using aj pl3
# this coud be al list in the format
# wor ker.|list=workerl, worker2, worker3, worker4
wor ker . i st =wor ker 1
# Set properties for workerl (ajpl3)
wor ker . wor ker 1. t ype=aj p13
wor ker . wor ker 1. host =l ocal host
wor ker . wor ker 1. por t =8009

4. Content of tomcat.conf

# Update this path to match your nodul es | ocation
LoadModul e j k_nodul e /usr/|ib/apache2/ nod_j k. so

# Where to find workers. properties

# Update this path to match your conf directory |ocation
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JkWor ker sFi | e / etc/apache2/ conf. d/ workers. properties

# Where to put jk shared nenory

# Update this path to nmatch your local |og directory

# JksShnFile /var/l og/ apache2/ nod_j k. shm

# Where to put jk |ogs

# Update this path to natch your |ogs directory |ocation
JkLogFi | e /var/| og/ apache2/ nod_j k. | og

# Set the jk log level [debug/error/info]

JkLogLevel error

# Send everything for context to worker named workerl (aj pl3)
JKMbunt /be. ac. ul b. bi gre. graphtool s. server/* worker1
JKMbunt / net abol i cpat hfi ndi ng/ * wor ker 1

5. Reload Apache (on SUSEtc/init.d/apachefeload).

An alternative to mod_jk is mod_proxy, which requires lessfiguration.

Preparation of folders for Tomcat

In Linux, a tomcat user is created if Tomcat is installed @&ty Make sure that this
user has read, write and execution rights for the followilgédrs:

$RSAT/contrib/REA

$RSAT/contrib/kwalks/bin

$RSAT/public_html/data/KEGG

$RSAT/public_html/data/Stored_networks

$RSAT/javal/lib

If any of these folders does not yet exist, create them.

For installation of REA and kwalks see the section on thiadypprograms in the
RSAT install guide.

1.1.4 Javatools server

The graphtools server contains the java web services of NeAT

Installation of Java tools server

The graphtools server is stored as a war fil§RSAT/java/web

1. Open the RSAT configuration fiRSAT _config.propsocated inSRSAT. Set the
value of the parametaereat_java_ws$o web_services/GraphAlgorithms.wsdl

2. If mod_jk or equivalent has not been installed, open th&ATR&nfiguration file
and set the paramet@ymcat_portto the port on which Tomcat runs (by default
8080).

3. There are two ways to deploy a war file. If you do not use thedat manager,
make sure Tomcat can open the war file with the command:

chown tomcat:tomcat be.ac.ulb.bigre.graphtools.sewesr Then place the war
file be.ac.ulb.bigre.graphtools.serverwiarCATALINA_HOME/webapps and
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start Tomcat. If you use the Tomcat manager, oetp(//localhost:8080/manager/html|
and go to optiorSelect WAR file to upload\fter having selected the war file to
upload, clickDeploy:.

4. Goto$CATALINA_HOME/webapps/be.ac.ulb.bigre.graphtoagsver/WEB-INF
5. OpenserverConfig.txaind set the value of RSAT _ROOT to the value of $RSAT.

6. Run install.sh with the following commands:
chmod 755 install.sh
Jinstall.sh

You are done. You may read the section "Configuration remiddesadditional
information. If you want to install the metabolic pathfindeontinue with section
"Metabolic Pathfinder and Pathway extraction".

Configuration remarks

The directory$RSAT/public _html/data/Stored_networdiows to store graph files for
longer time (since&bRSAT/public_html/tmpgs cleaned regularly).

Note that the Kegg network provider accesses the metabatabdse to add at-
tributes such as compound name or EC number to networks. dier ¢o install the
database, see the installation of the metabolic pathfintiee. name of this database,
its IP address, its owner and password may be modified. Tla@ampters may be setin
serverConfig.tdocated aCATALINA_HOME/webapps/be.ac.ulb.bigre.graphtoatsver/WEB-
INF.

Update the KEGG network provider

The KEGG network provider places organism-specific KGMLsfile $RSAT/pub-
lic_html/data/KEGGin a folder with the KEGG organism name (e.g. sce). You may
place KGML folders for organisms yourself or you may let tmegram download re-
quired KGML files on the fly. In the latter case, make sure thatKGML version is
set correctly. To change the KGML version displayed in thé werface, go to

$CATALINA_HOME/webapps/be.ac.ulb.bigre.graphtoatsver/WEB-INF

OpenserverConfig.txiith a text editor, and modify the value of the parameter
KGWL_VERSI ON.

The Kegg network provider queries a metabolic databasedardo annotate the

network with certain compound and reaction attributes.
To install and update the metabolic database, use the

KeggLi gandDat aManager
command line tool. For details, type:

j ava grapht ool s. parser. KeggLi gandDat aManager -h

The KEGG network provider is also using the file rpairs.tatated in$RSAT/-
data/KEGGto convert reaction into RPAIR graphs. To update this file, the Kegg-
LigandDataManager command line tool.
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Finally, the KEGG network provider displays a list of KEG@anisms. To obtain
the organism list for the recent KEGG version, use the MdiaBoaphProvider com-
mand line tool. For details on this tool, typgava graphtools.util. MetabolicGraphProvider
-h Place the updated list in the foldRSAT/data/KEGQo replace the old list.

1.1.5 Metabolic Pathfinder and Pathway extraction

After successful installation of the Java web services,may install metabolic pathfinder
and Pathway extraction, which are clients of the pathfinddrathwayinference web
services respectively.

Requirements of metabolic pathfinder and pathway extractio

Metabolic pathfinder and pathway extraction have a numbadditional requirements.

1. Dot
Dot is needed to draw graphs and can be obtained freelytitgoml/www.graphviz.org/

2. Postgres

(a) Installation

Postgres (version 8.2 or later) is needed to store KEGG arnd@§e data.
Postgres can be obtained freely fratp://www.postgresqgl.org/For Ma-

cOS, you can use Darwinports to install postgres. On SUSH,mpay

install it with yast (install postgresql and postgresqive€). Usually, a
postgres user is created during installation of postgres.

(b) Postgres configuration

You may need to configure the postgres server. You can simjgw a
all users on your machine (but not from outside) to accespastgres

databases. This can be achieved by modifying the pg_hldilelocated
in the postgres home directory. Paste the following in thes fi

host al | al | 127.0.0. 1/ 32 trust
# 1 Pv6 | ocal connections:

host al | al | ::1/128 trust
host al | al | 127.0.0.1 trust

For more details on postgres configuration, check the pestgianual on
the pg_hba.conf and pg_ident.conf files.
(c) Start the server

On SUSE, you may start the postgres server Yeittyinit.d/postgresql start
On MacOS, you may start the postgres server using a commiaildrsio

pg_ctl -D /usr/local/pgsqgl/data/ -I logfile start
(d) Obtain the data file

Download the postgres backup fiteetabolicdb_dump_day month_year.backup
from the data section of the official NeAT web site.
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(e) Load data into postgres
Load themetabolicdb_dump_day month_year.backlginto postgres as
follows:
i. Start postgres by typing the following on command line:
psql -U postgres
ii. Inpostgres, do:
create user metabolic with password 'metabolic’;
create database "metabolicdb" with owner "metabolic" eding="UTF8’;
iii. Quit postgres and type the following command in oneline
pg_restore -d metabolicdb metabolicdb_dump_day moetr.backup
-U postgres

Installation of metabolic pathfinder and pathway extraction

Either place the war filenetabolicpathfinding.waocated in$RSAT/java/wehn

$CATALINA_HOME/webapps and then start Tomcat or use the Ganmanager

to deploy the war file.

Configuration of metabolic pathfinder and pathway extraction

1. Gotothe folde$CATALINA_HOME/webapps/metabolicpathfinding/WEB-INF

2

. If you are not the rsat user, set the RSAT environment blje.9.:

export RSAT=/home/rsat/rs&®un the configuration script with the following
commands:

chmod 755 configureWebxml.pl
.JconfigureWebxml.pl

3. Reload the metabolic pathfinding web application usimgTihmcat manager or

on command line, restart Tomcat.

Update of metabolic pathfinder

The metabolic pathfinder contains by default data from KE@&ion 49.0. In order
to update it, you can follow the steps below:

1. Load KEGG LIGAND compound and reaction file into the metabdatabase.

The command line tod{eggLigandDataManageran be used for this. If present,
delete previous KEGG data in the database. You may changwthe, the lo-
cation, owner and password of the metabolic database. drcéisie, change the
default values in the web.xml file located at

$CATALINA_HOME/webapps/metabolicpathfinding/WEB-INF

. Generate the preloaded networks with iegglLigandDataManagecommand

line tool. Place those networks BRSAT/data/Stored_networksplacing the
old ones.
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3. In point 2, example networks have been generated as well.

Copy them tdbCATALINA HOME/webapps/metabolicpathfinding/netwoykes-
placing the old ones.

4. Setthe paramet&eggVersiorin the web.xml file to the updated KEGG version.

5. Reload the metabolicpathfinding web application in tamca

Update of pathway extraction

This section only describes how to update MetaCyc data. tfesetction on the update
of metabolic pathfinder for the KEGG data.

1. Load the MetaCyc OWL file into the metabolic database. Thanoand line
tool MetabolicXMLFilesParsecan be used for this. If present, delete previous
MetaCyc data in the database. You may change the name, thglacowner
and password of the metabolic database. In this case, chia@gefault values
in the web.xml file located at

$CATALINA_HOME/webapps/metabolicpathfinding/WEB-INF

2. Generate the preloaded networks with MetabolicGraphProvidecommand
line tool. Place those networks BRSAT/data/Stored _networkeplacing the
old ones.

3. In point 2, an example network has been generated as well.
Copy it to$CATALINA_HOME/webapps/metabolicpathfinding/networteplac-
ing the old one.

4. Set the parametenetacycVersioin the web.xml file to the updated MetaCyc
version.

5. Reload the metabolicpathfinding web application in tamca

1.1.6 Web services
Edit the WSDL file

The web interface consists in web services that are calledeolPHP web pages. Your
computer must thus act as web service server.

First, edit the fileRSATWS.wsdllocated in thebRSAT/public_html/web_services/
directory. At the very end of the file, the line

‘ <soap: address | ocation="http://rsat.bigre.ulb.ac.bel/rsat/web_services/ R$ATV\8. cgi"/>

must be replaced by

‘ <soap: address | ocation="url _of _the_cgi _file_on_your_server"/> ‘

The URL can béhttp://127.0.0.1/rsat/web_services/RSATWS.cgi
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Edit the NeAT config file

Edit theRSAT_config.propgresent in the main RSAT directory and edit the following
fields so that they correspond to your local configuration.

neat _supported=1
neat _ws=web link to the WBDL file on your conputer
(e.g. http://127.0.0. 1/ rsat/ web_servi ces/ RSATWS. wsdl )

Change permissions of the temporary files and log files direoties

The directorie$RSAT/public_html/logsand$RSAT/public_html/tmpmust be writable.
So, change the permissions

chnmod 777 \ $RSAT/ publ i c\ _htm /1 ogs/
chnod 777 \ $RSAT/ publ i c\ _htni /tnp/
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