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1. Introduction
1.1. Purpose

This document is the installation guide for the Probes Coordination Protocol (PCP) software, developed as part of the EGEE-II project. It is aimed at system administrators to enable them to install and configure the PCP software. 

1.2. Document organisation

The document is split into several sections outlining the software purpose, dependencies on other packages, installation, and configuration.
1.3. Application area

The software is primarily aimed at usage with the network monitoring tools [#ref]. It also has potential as a general purpose tool for controlling the regular execution of generic activities across sites, both within and outwith the EGEE-II project.
1.4. References

[This subsection provides a complete list of all documents referenced elsewhere in the document.]

Table 1: Table of references
	[R1] EGEE Project
	http://www.eu-egee.org/

	[R2] PCP User Guide
	https://edms.cern.ch/

	[R3] PCP Developer Guide
	https://edms.cern.ch/

	[R4] Grid coordination by using the Grid coordination protocol
	R. Harakaly, P. Primet, F. Bonnassieux, "Grid coordination by using the Grid coordination protocol," ccgrid, pp. 610-616,  Fourth IEEE International Symposium on Cluster Computing and the Grid (CCGrid'04),  2004

	[R5] CPPUnit
	http://cppunit.sourceforge.net/cppunit-wiki

	[R6] Log4cpp
	http://log4cpp.sourceforge.net/

	[R7] Boost
	http://www.boost.org

	[R8] gLite externals RPM respository
	http://glitesoft.cern.ch/EGEE/gLite/APT/R3.0/rhel30/RPMS.externals/


1.5. Document amendment procedure

[Describe the procedure to follow in order to amend the document].

e.g. Amendments, comments and suggestions should be sent to the authors. The procedures documented in the EGEE “Document Management Procedure” will be followed: http://egee-jra2.web.cern.ch/EGEE-JRA2/Procedures/DocManagmtProcedure/DocMngmt.htm.

1.6. Terminology

This subsection provides the definitions of terms, acronyms, and abbreviations required to properly interpret this document.  A complete project glossary is provided in the EGEE glossary http://egee-jra2.web.cern.ch/EGEE-JRA2/Glossary/Glossary.html.
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2. Overview

2.1. Release Notes

This document refers to release 1.0 of the software, the first release.

	Release
	Notes

	1.0
	Initial release


2.2. Licence

See the licence statements included in the source files for usage restrictions.

2.3. Limitations of This Release

It should be noted that while every care has been taken in the development of this software, it has not been comprehensively tested across a wide range of platforms or with different versions of the prerequisite tools (see Section 3.3). As such it may not work with configurations that veer from those recommended.

In terms of functionality, this first release of the software is intended for use within a test environment to ascertain the usefulness of the software, with a view to gaining feedback from users. In addition, the security functionality (user/site authentication and authorisation) is not implemented but will be included in a later release.
2.4. Background
The motivation and requirements for the PCP software are described in more detail in [R2] and [R4].  In brief, the PCP software provides a means to invoke an activity at a site or set of sites on a regular basis. An activity is usually either a shell script or an executable already installed at those sites. This functionality is provided by two main components, the PCP administration client (PCPAdminClient) and the PCP server daemon (PCPDaemon). Any site that wishes to run a PCP activity needs the PCPDaemon installed and running, and any site that wishes to be able to control invocation of the activities requires the PCPAdminClient.

The interactions between the clients and servers, and from server to server, are handled by tokens. PCPDaemons communicate via job tokens which represent which activity to run, the frequency with which it should be run, and on which sites that it should be run. The PCPAdminClient sends admin tokens to a PCPDaemon to enable control over these job tokens.
3. Requirements

In this section we identify the prerequisites required for installing the PCP software.

3.1. Assumed User Background and Knowledge

This guide should make the installation of the PCP software straightforward, but it will be easier if the user is familiar with the following:

· Software installation under Linux
· Firewalls/Port opening

· C++ compilation

3.2. System Specification

The software has been successfully tested on a GNU/Linux platform. In terms of hardware, the software is not particularly computationally or bandwidth demanding as it deals mainly with the communication of small packets of information, and invoking other activities at regular intervals. It can however have several threads running at once, although they are mostly in a waiting state. 
3.3. Prerequisites

Here we list the prerequisite third-party products that must be installed and configured before the installation of the PCP software. Note that it is expected that the software will work correctly with later versions of the products than those listed here, but the versions here are those that have been tested against.

3.3.1. Compilation

PCP is written in C++, and as such if you wish to build it from source there must be a C++ compiler available on the machine where it is to be deployed.  The compilation has been tested on the following build platforms:
	Operating System
	Compiler Version

	Scientific Linux 3
	gcc 3.2.3


3.3.2. Testing
PCP uses the CppUnit [R5] testing framework for the unit tests, and has been built using version 1.10.2. The CppUnit libraries must be available in the dynamic library search path (usually determined using the LD_LIBRARY_32 environment variable if not installed in a standard system path) before running the PCP test suite.  CppUnit is available as a binary RPM for Scientific Linux 3 and compatible systems from the gLite externals repository [R8], as the package cppunit-1.10.2-3.i386.rpm, which by default installs the libraries into the standard system path /usr/lib.
3.3.3. Logging

PCP uses LOG4CPP [R6] for log messages, and has been tested using version 0.3.4b. This must be available in the dynamic library search path (usually determined using the LD_LIBRARY_32 environment variable) before running any PCP commands.  LOG4CPP is available as a binary RPM for Scientific Linux 3 and compatible systems from the gLite externals repository [R8], as part of the package glite-essentials-cpp-1.1.1-1_EGEE.i386.rpm, which by default installs the libraries into the gLite path /opt/glite/externals/lib.

3.3.4. Other Libraries

PCP makes use of the Boost C++ libraries [R7] for handling program options, and has been tested using version 1.32.0.  This must be available in the dynamic library search path (usually determined using the LD_LIBRARY_32 environment variable) before running any PCP commands.  Boost is available as a binary RPM for Scientific Linux 3 and compatible systems from the gLite externals repository [R8], as the package boost-1.32.0-6.i386.rpm, which by default installs the libraries into the standard system path /usr/lib.
4. Installation

This section describes the installation process for the PCPDaemon and PCPAdmin components. In the following subsections, we assume the third-party products have been installed with default settings.  The PCP software will be installed into a location referred to as <GLITE_LOCATION> throughout this document, which by default takes the value /opt/glite.
4.1. Binary Installation
PCP is available as either a tarball or binary RPM.  The RPM is designed to be relocatable, by default it will install all files into /opt/glite, however this can be changed using the –prefix option to rpm.  To install the binary package run the command:

[image: image1]
4.2. Source Installation

Use ETICS.  Then follow binary installation.
4.3. List of Files Installed

The list of files installed by the binary packages is available in Appendix A.

4.4. Post Installation Steps

4.4.1. Setup init script
If you want to run the PCP server as a permanent daemon then an init script is provided as <GLITE_LOCATION>/etc/init.d/glite-e2emonit-pcpd.  This must be installed in the appropriate directory for your system, e.g. /etc/init.d/:


[image: image2]
It can be configured to start automatically at system boot time by running the appropriate command, e.g. chkconfig:

[image: image3]
It is also recommended to run the daemon as a non-root user - the init script assumes a user called “e2emonit”, however this can be changed in the script.  Create this user with the command appropriate for your system, e.g.:


[image: image4]
For further details on the init script see Section 6.4.
4.4.2. Open firewall ports

PCP communicates via TCP, using a single port.  This port will need to be opened in any firewalls to allow incoming connections from both machines running the PCP server as part of the same clique and any machines on which the client will be run.  By default the port number to open is 50501, however this can be changed, as described in Section 5.2
5. Configuration

5.1. Environment Variables

PCP uses two environment variables to determine the location of both configuration files and log files, $GLITE_LOCATION and $GLITE_LOCATION_LOG respectively.  If not set at PCP run time then these will be determined from common gLite configuration files in the following order:

[image: image5]
If still not found, the variables are assumed to have the following default values:


[image: image6]
5.2. Port Number
The PCPDaemon and PCPAdmin components communicate via TCP, by default on port 50501. This can be changed via the command line (see section 1), but must be used consistently between sites, that is, changing it at one site and not another will prevent communication between PCP servers.
5.3. Activities

[image: image7.jpg]The activities which can be invoked by the PCPDaemon must be listed in a file glite-e2emonit-pcpd-commands.txt, located in the directory <GLITE_LOCATION>/etc/glite-e2emonit-pcpd/. The commands are listed in the format:

The options are described in Table 4 and Table 5.

Table 2: PCP activity layout

	<name>
	A unique identifier for this activity

	<file>
	The location of the executable/script which will be invoked

	<options+>   
	Any options associated with the activity


[image: image8.jpg]So, an example file could contain:

Note that any line in the file beginning with # is ignored.  The sample file supplied is already configured to run the e2emonit network monitoring tools.
5.4. Logging

The PCP software has extensive logging code, using log4cpp.  The logging required is assumed to be configured using a log4cpp properties file, but may be also be configured on the command line, as described in Section 1.  If neither of these options is used then PCP follows the default behaviour as shown in Table 3, and as is configured in the sample log4cpp properties files.  The name of the log4cpp properties file is determined by the command being run, for example for the server the file that will be read is called glite-e2emonit-pcpd-server-log4cpp.properties, and is searched for in the directory $GLITE_LOCATION/etc/glite-e2emonit-pcpd/.  An alternative location for the properties file may be supplied on the command line, as described in Section 1.  Note that although similar to log4j the, log4cpp is extremely particular about capitalisation, which may be different to that used for log4j.
Table 3: Default PCP logging behaviour.
	Command
	log4cpp properties file to read

	Type of log4cpp appender
	log4cpp level
	Log file name


	server
	glite-e2emonit-server-log4cpp.properties
	RollingFileAppender
	ERROR
	glite-e2emonit-server.log

	admin
	glite-e2emonit-admin-log4cpp.properties
	ConsoleAppender
	ERROR
	

	lock
	glite-e2emonit-lock-log4cpp.properties
	ConsoleAppender
	ERROR
	


6. Running PCP

The commands in this section and the token file contents are described in more detail in the PCP User Guide [R2].  Example token files can be found in the directory <GLITE_LOCATION>/etc/glite-e2emonit-pcpd/, whilst the executables themselves can be found in the directory <GLITE_LOCATION>/bin.  Ensure that this directory is in your PATH.
6.1. Test Suite

Once installed, it is recommended that the test suite should be run. All tests must pass; otherwise there is an error with the installation. The tests utilise files located in <GLITE_LOCATION>/etc/glite-e2emonit-pcpd/, and rely on the $GLITE_LOCATION environment variable to locate them.  Temporary files are created in the /tmp directory.  To run the suite, at the command line enter:
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6.2.  PCPDaemon

To launch the PCP server run daemon:
The command line options are described in Table 4.
Table 4: PCP Daemon Server options

	Short Option
	Long Option
	Action

	-h
	--help
	Display a short help message.

	-v
	--version
	Display the version information and exit.

	-p <file>
	--properties <file>
	Change the log4cpp properties file.

	-l <file>
	--logfile <file>
	Change the default logfile (note that this file must be writeable by the user running the daemon).

	-d <level>
	--debug-level <level>
	Set log4cpp debug level: DEBUG (highest), INFO, ERROR (only reports errors) or FATAL (default).

	-P <port>
	--port <port>
	Change the default port.

	-D <dir>   
	--directory <dir>
	Change the execution directory (default is the top level / for a daemon).


Note that it is expected that the server will be running for long periods of time, so should be set up to run as for example a cron job.
6.3. PCPAdmin

To launch the PCP admin client:
where the options are described in Table 5.
Table 5: PCP Admin Client options
	Short Option
	Long Option
	Action

	-h
	--help
	Display a short help message.

	-v
	--version
	Display the version information and exit.

	-p <file>
	--properties <file>
	Change the log4cpp properties file.

	-l <file>
	--logfile <file>
	Change the default logfile (note that this file must be writeable by the user running the daemon).

	-d <level>
	--debug-level <level>
	Set log4cpp debug level: DEBUG (highest), INFO, ERROR(only reports errors) or FATAL (default).

	-P <port>
	--port <port>
	Change the default port.

	-D <dir>   
	--directory <dir>
	Change the execution directory (default is the top level / for a daemon).

	-T <file>
	--token <file>
	Send the job token defined in the file.

	-U <file>
	--update <file>
	Update a token definition according to the file.

	-K <file>
	--kill <file>
	Kill the token defined by the file.

	-L <address>
	--list <address>
	Get a list of tokens held at the PCP server daemon at the given address.

	-E <address>
	--exit <address>
	Exit the PCP server daemon at the given address.

	-C <address>
	--clear <address>
	Clears the tokens registered at the PCP server daemon at the given address.


6.4. PCP init Script
An init script is supplied to allow the server to run as a permanent service, and can be found in <GLITE_LOCATION>/etc/init.d/glite-e2emonit-pcpd.  This script should be copied into /etc/init.d before use.  The server daemon may then be started (as user root) using the command:
This will start the daemon running as user e2emonit, logging into /var/log/glite/e2emonit.  It will also start up a monitor process that will restart the daemon if it should stop for any reason.  The daemon may be stopped using the command:

The script is easily configurable, see the comments within it for details.
7. Conclusions
We have described how to install and configure the PCP software. In addition we have briefly described the operations required to run the PCP components. For further details on the software and its application, please see the associated documentation, that is, the PCP User Guide [R2] and the PCP Developers Guide [R3], along with the source code documentation.
Appendix A. List of Installed Files

By default files are placed into /opt/glite.  Files are installed into subdirectories as shown in Table 6.
Table 6: List of Files Installed

	Subdirectory
	File
	Purpose

	bin
	glite-e2emonit-pcpd
	Main executable

	bin
	glite-e2emonit-pcpd-test
	Test suite

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-commands.conf
	Commands allowed to run

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-server-log4cpp.properties
	Log4cpp properties file for server command

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-admin-log4cpp.properties
	Log4cpp properties file for admin command

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-lock-log4cpp.properties
	Log4cpp properties file for lock command

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-test-log4cpp.properties
	Log4cpp properties file for test command

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-pinger.token
	Sample token for pinger

	etc/glite-e2emonit-pcpd
	glite-e2emonit-pcpd-test.token
	Token for testsuite

	etc/init.d
	glite-e2emonit-pcpd
	init script


<name>:<file>:<options+>





# Date command, prints the date


date:/bin/date


# List command, lists the directory contents


ls:/bin/ls:-l:-a


# Date to file command, a script which appends the date to a file.


dateToFile:./dateToFile.sh





glite-e2emonit-pcpd-test





glite-e2emonit-pcpd –x server <options>





glite-e2emonit-pcpd –x admin <options>





$HOME/.glite.conf


/etc/glite.conf


/opt/glite/etc/glite.conf





GLITE_LOCATION=/opt/glite


GLITE_LOCATION_LOG=/var/log/glite





chkconfig glite-e2emonit-pcpd on


chkconfig --list





rpm –Uvh glite-e2emonit-pcpd-1.0.0-1.i386.rpm





cp /opt/glite/etc/init.d/glite-e2emonit-pcpd /etc/init.d





useradd –c "e2emonit user" –r e2emonit





service glite-e2emonit-pcpd start





service glite-e2emonit-pcpd stop








� Searched for in <GLITE_LOCATION>/etc/glite-e2emonit-pcpd/.


� Placed in <GLITE_LOCATION_LOG>/glite-e2emonit/.
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