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1 COPYRIGHT NOTICE

Copyright (c) 2004-2006 Distributed and Parallel Systems Group, University of Innsbruck. All rights
reserved.

Use of this product is subject to the terms and licenses stated in the GPL license agreement. Please
refer to Section 7 for details.

Java™ is a registered trademark of Sun. All rights reserved.

Applet™ is a registered trademark of Sun. All rights reserved.

Jena is copyrighted by Hewlett-Packard Development Company, LP.

JFreeChart is licensed under GPL, JFree software projects (www.jfree.org).

Gridsphere is copyrighted by Max-Planck-Gesellschaft/Max-Planck-Institut fuer Gravitationsphysik.
Castor is copyrighted by Intalio Inc., and others.

Tomcat, Xerces are licensed under the Apache License, The Apache Software Foundation.

This research is partly funded by the European Commission 1ST-2002-511385 Project “K-WfGrid”.

KWF-WP3-UIBK- PUBLIC 5/50
PASUserManual.doc



K-WfGrid PERFORMANCE ANALYSIS SERVICE USER MANUAL
IST-2002-511385

2 INTRODUCTION

DIPAS (Distributed Performance Analysis Service) controls the monitoring and instrumentation
service, conducts the performance analysis of workflows at runtime and provides performance metrics
proposed by the metric ontology to clients. This stable version is a collection of performance
monitoring and analysis tools that can be accessed by the user through a web portal, supporting the
user to conduct the performance monitoring and analysis of Grid infrastructure and workflows in a
user friendly way with many options available. The tools collect the data dynamically from services
running in distributed Grid sites, analyze performance and monitoring data, and visualize the
performance results in the portal. Detailed technical background can be found in the DIPAS developer

manual [DIPASDEV].
E DIPAS Portal 1 DIPAS Portal N
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Fig. 2-1: Overview architecture of DIPAS.

Fig. 2-1 depicts the architecture of DIPAS that includes three main parts:

e The DIPAS portal provides a single place for the user to conduct the performance monitoring
and analysis of Grid infrastructure and workflows. The content of DIPAS portal is provided
by DIPAS portlet/portletservices. Moreover, the portal includes a Java applet implementing
the main GUI of performance analysis and visualization of workflows. The applet visualizes
the monitoring data of the workflows and partially analyzes the performance of the
workflows. It also controls the DIPASGateways (see below) to perform the workflow
overhead analysis and displays the resulting overhead analysis to the user. The Java applet is
configured supporting Java Plug-in mechanism [JAVA-PLUGIN]. The portal is deployed into
a web container based on Tomcat [TOMCAT].

e The DIPAS Portlet/PortletServices: they are implemented by using Gridsphere
[GRIDSPHERE]. The portal interacts with portlets [JSR168] and portlet services which
process user requests through web interfaces and generate contents displayed in the portal.
Portlets/PortletServices are used to provide monitoring data of Grid infrastructure to the
portal.

KWF-WP3-UIBK- PUBLIC 6/50
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e The DIPAS Gateway is a GT4 WSRF [WSRF] service that acts as a mediator between the
portal and various services (e.g., GOM, GEMINI, GWES) involved in the performance
monitoring and analysis. Moreover, it implements the overhead analysis and search for
performance problems.

2.1 ABBREVIATIONS AND ACRONYMS

Abbreviation Description

DIPAS Distributed Performance Analysis Service
GEMINI Grid Monitoring and Instrumentation Service
GOM Grid Organizational Memory

GWES Grid Workflow Execution Service

KAA Knowledge Assimilation Agent

PDQS Performance Data Query and Subscription
URL Uniform Resource Locator

WARL Workflow Analysis Request Language
WF Workflow

WfID Workflow 1D

WIMS Workflow Management System

WSRF Web Service Resource Framework

2.2 REFERENCES AND SOURCE CODE

The whole DIPAS source code consists of two parts:
e dipasportal:including DIPAS Portal and portlets/portletservices
e dipasservice: including DIPAS Gateway

The entire source code can be downloaded from K-WfGrid CVS. Fig. 2-2 presents the structure of
source directory of dipasportal. There are four main directories:

e The 1ib directory contains all the third party libraries that we need to develop our portal.
DIPASPortal is dependent on several third party libraries like Castor [CASTOR], JFreeChart
[JFREECHART], the K-WfGrid DR package [DRUSER] [DRDEV], JUnit[JUNIT],
SCALEA-G [SCALEAG] and other XML Apache libraries [XMLAPACHE].

e The src directory includes all Java source files developed in DIPASPortal.
e The webapp directory includes HTML and JSP files of DIPASPortal.
e The test directory includes JUnit test files

KWF-WP3-UIBK- PUBLIC 7150
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==

dipasportal
3 buid
[ cvs
[ lib
[ schema
[ src
[ test
=3 webapp

Fig. 2-2: Source code directory structure of dipasportal.

Fig. 2-3 presents the structure of source directory of dipasservice that includes 4 main
directories:

e The 1ib directory includes the third party libraries. Important libraries here are Castor,
Glassbox, K-WfGrid Gworkflowdl, GWUI, JFreechart [JFREECHART], JUnit, the K-WfGrid
DR package, and the SCALEA-G libraries.

e The samples directory consists of XML samples.

e The schema contains WSDL files of Grid services of DIPASGateway.
e The src directory contains Java source files of DIPASGateway.

e The test directory includes JUnit test files

dipasservice
[ bin
(3 build
[ cvs
[E3 et
(3 1ib
[ samples
[ schema
[ sre
[E test

Fig. 2-3: Source code directory structure of DIPASGateway.
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3 SOFTWARE USAGE

Monitoring and analyzing distributed workflows is a complex matter and requires many different
techniques working hand-in-hand. This prototype supports the user to conduct the performance
monitoring and analysis of Grid infrastructure and workflows through a single portal. This task is not
simple but our goal is to make the usage of our tool easy and intuitive. The user has minimum effort to
start: the user just opens a web browser, types in the URL of the portal, and logins into the portal.
After the login the user can conduct the monitoring and analysis by selecting analysis functions
available in the portal. The portal is implemented based on Gridsphere which is deployed in a Tomcat
container. The content of the portal is provided by various portlets, like DIPASConfigService,
DIPASPortalService, DIPASGateway and DIPASErrorService, and Java applets. Those portlets and
services in return communicate with GOM, GEMINI, GWES and KAA. Communication among Grid
services is hidden from the user and the user interface.

Please refer to the appropriate developer guide [DIPASDEV] for an in-depth technical description of
the prototype and consult the use cases shown in Fig. 3-1 and Fig. 3-2.

Log into the portal |
DIPASConfigService
/ -GOM-

onfigure monitoring plugin
.,—'—”"_'_'_F’
S Query/Subscribe Data
-User-
Crmemi

\iew error messages DIPASErrorService \ %

_KAA-
Portal Portlet/PortletService
Fig. 3-1: Infrastructure monitoring.
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-User- \ fﬂﬁ/

Select DIPASGateway %

/ "GO
Get existing work flow|D
-GWES-

\
St worko

/A

-. S
Start monitoring and analysis / -GEMINI-

s %

-KAA-

Conduct online PhA,

Fig. 3-2 Online performance monitoring and analysis of workflows

3.1 DEPLOYING DIPASPORTAL AND DIPASGATEWAY

It is not required to deploy DIPASPortal locally in order to use the full functionality of the program.
Users who only want to use the services can skip this section entirely. Using the portal requires only a
login to a web site hosting K-WfGrid or the DIPAS component.

Users who wish to run their own local copy of DIPASPortal must have Ant [ANT], Tomcat
[TOMCAT] and Gridsphere [GRIDSPHERE] installed. The installation of this software is required
before deploying the portal.

3.1.1 Prerequisites

You must have Ant, Tomcat and Gridsphere installed. To install the prerequisites refer to the
installation document of corresponding software; examples are given below for your convenience:

If not already installed, download ant version 1.6 or higher and install it.
Download the jakarta-tomcat-5.5.16 archive and unpack it.

Set CATALINA_HOME, e.g. in your .profile.local, to the directory you unpacked the
archive, e.g.:
$export CATALINA_HOME=~/jakarta-tomcat-5.5.16

Add a user for gridsphere in $CATALINA_HOME/conf/tomcat-users.xml, for
example with values:

<user username='‘gridsphere' password="my_passwd"
roles="manager,admin"/>

Set the correct path to Java (1.5), e.g.:
$export JAVA_HOME=/usr/local/java/java-current

KWF-WP3-UIBK- PUBLIC 10/50
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DIPAS has been developed and tested with Tomcat 5.5.16, Java 1.5, and Gridsphere 2.0.4/2.1.4. If you
experience problems with other versions please use exactly the version stated here. If you experience
problems with other components of K-WfGrid, check in the appropriate reference guides if all
required Gridsphere components (e.g. gridporlets) have been downloaded, and choose Gridsphere
with version 2.0.4 or 2.1.4.

e If you have a restriction on which ports you can use (or if some ports are not available behind
a firewall), change the port in $CATALINA_HOME/conf/server .xml .

e Download Gridsphere from http://www.gridsphere.org/ and install it.

e Check if ANT_HOME is set and points to the right installation of ANT (version 1.6 or higher).
If you have problems when compiling Gridsphere with Java 1.5, compile it with Java 1.4.2,
export JAVA_HOME to the correct installation, then run:

$ant install
The correct installation can be tested by starting the Tomcat server
$CATALINA_HOME/bin/startup.sh
Launch a web browser and go to URL: http://your_server:your_port/gridsphere
Example URL: http://localhost:8080/gridsphere
e Shutdown Tomcat before changing or updating configuration and restart afterwards.

3.1.2 Setup

3.1.2.1 DIPASPortal
e Download DIPAS or check out the DIPAS sources from CVS, e.g.:
$ cvs co kwfgrid/dipas
e Go to the directory kwfgrid/dipas/dipasportal

e Open the file build.properties and set in the wvalue of the variable
gridsphere.home to your Gridsphere installation (see prerequisites above).

e JAVA HOME should point to JDK 1.5. To compile and deploy DIPASPortal, goto the
dipasportal directory and execute the following commands:

$ ant compile
$ ant deploy

Note: “BUILD SUCCESSFUL” indicates a success, the project has been deployed
into the directory $CATALINA_HOME/webapps/ and dipasportal/
subdirectories.

e Set GLOBUS_ LOCATION to the directory where the WS-Core has been put, e.g.:
$ export GLOBUS_LOCATION=~/ws-core-4.0.2

e Deploy WS-Core into tomcat with:
$ cd $GLOBUS_LOCATION

$ ant -f share/globus_wsrf_common/tomcat/tomcat.xml
deploySecureTomcat -Dtomcat.dir=<tomcat.dir>

KWF-WP3-UIBK- PUBLIC 11/50
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e Copy the library $GLOBUS_LOCATION/lib/xalan.jar to
$CATALINA_HOME/common/endorsed/

3.1.2.2 DIPASGateway
e (o to the directory of DIPASGateway, e.g.: kwFgrid/dipas/dipasservice

e Openthe file bui Id.properties and set in the value of the variable ogsa. root to your
$GLOBUS_LOCATION.
e In the dipasgateway directory execute the following commands:
$ ant jar
$ ant gar

$ $GLOBUS_LOCATION/bin/globus-deploy-gar-
build/lib/dipas.gar

Note: “BUILD SUCCESSFUL” indicates a success, the project has been deployed
into the directory $GLOBUS_LOCAT ION and subdirectories. Java libraries (JAR files)
are copied from dipasservice/lib to $GLOBUS_LOCATION/ib, make sure
you use the correct libraries.

3.2 RUNNING DIPASGATEWAY

3.2.1 Operating Requirements

DIPASGateway is a GT4-based service that must be deployed into GT4.0 container before it can be
used.

3.2.2 Grid software infrastructure
DIPASGateway requires GT4 Java core services.

3.2.3 Step-by-Step User Setup

For compiling and installing DIPASGateway, refer to the INSTALL document in the source directory,
e.0.. $ more kwfgrid/dipas/dipasservice/INSTALL

Before deploying DIPASGateway, information about GOM, GWES and optionally GEMINI has to be
configured. For example, Fig. 3-3 presents parameters used to configuration information about GOM,
GWES and GEMINI.

<parameter name="msPlugin' value='"gemini" />

<parameter name=''geminiURL" value="http://pc6163-
c703.uibk.ac.at:40065/wsrf/services/monitor/service/MonitoringService'/
>

<parameter name="gomURL' value="http://zeus72.cyf-
kr.edu.pl:8080/wsrf/services/gom/service/GOMService" />

<parameter name='"gwesURL" value="http://pc6163-
c703.uibk.ac.at:40350/gwes/services/GWES™ />

Fig. 3-3: Parameters used to configure information about GOM, GWES and GEMINI.
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Currently DIPASGateway stores service configuration information in the file named dipas-
config.wsdd (which is in the dipasservice/ directory). Edit this file and change the values of
the following parameters:

e gomURL: indicates the URL of GOM
e gwesURL: indicates the URL of GWES

e geminiURL: optionally, indicates the URL of GEMINI
After the deployment, DIPASGateway can be used by the portal.

3.3 RUNNING THE PORTAL

3.3.1 Operating Requirements

The user does not have to install any DIPAS software. All services provided can be accessed through a
web browser. For workflow performance monitoring and analysis, the browser must be able to run
Java applets.

3.3.2 Local hardware requirements

Because of the software written entirely in Java, it should be running independent of the platform.
Therefore, any modern computers will suffice. Please compare your hardware to those given in Table
3-1. We have successfully tested the functionality of the stable version on the platforms given in Table
3-1.

Processor MB RAM Operating Systems

AMD Athlon XP 2600+ 256 Windows XP Professional Version 2002
UltraSPARC Ili 650MHz 768 SunOS 5.9

Intel Pentium IV 1.8 GHz 512 Linux Fedora Core Release 3

Intel Pentium 1V 1.8 GHz 512 Windows XP Professional Version 2002 SP 2

Table 3-1: Local hardware requirements for the portal.

We recommend using a system similar to or better than those shown in Table 3-1 with preferably 100
MB of free memory available (The Internet Explorer Task executing the applet loaded shows a usage
of nearly 70 MB). There should be at least about 50 MB of free space on a file system for the required
jars that the applet must download (approximately 27 MB at the time of this writing) before execution.
Please check the availability of the resources before each start if your system is near those minimum
requirements.

Further information is also available in chapter 5 (Q&A) and the developer manual [DIPASDEV].

3.3.3 Local software requirements

In order to use the full functionality of the portal the user must have the following components
installed: Java runtime environment (Java 1.5) and a web browser which is capable of running Java
applets.

We have successfully tested the functionality of the prototype with configurations shown in Table 3-2.

Operating Systems | Web Browser Java Version

Windows XP Mozilla Firefox “1.5.0_02”

Mozilla/5.0 (Windows; U; | Java(TM) 2 Runtime Environment, Standard Edition
Windows NT 5.2; en-US;
rv:1.7.12) Gecko/20050915

KWF-WP3-UIBK- PUBLIC 13/50
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Firefox/1.0.7

Windows XP Internet Explorer 6.0 "1.5.0_04"

Java(TM) 2 Runtime Environment, Standard Edition (build
1.5.0_04-h05)

Java HotSpot(TM) Client VM (build 1.5.0_04-b05, mixed
mode)

Linux Firefox "1.5.0_05"

Java(TM) 2 Runtime Environment, Standard Edition (build
1.5.0_05-h05)

Java HotSpot(TM) Client VM (build 1.5.0_05-b05, mixed
mode, sharing)

Table 3-2: Local Software requirements.

3.3.4 Grid infrastructure requirements

There must be a working internet connection. Currently there are no further Grid infrastructure
requirements for the user who is not running own services but only using the portal. Users running
own components should refer to the appropriate developer guide (for example a valid proxy certificate
might be required).

The portal, infrastructure monitoring and workflow monitoring and analysis are working fine with a 1
Mbps link; however before it can be used the workflow monitoring and analysis applet needs some
time to load. A 100 Mbps link or better is highly recommended.

3.3.5 Step-by-Step User Setup

For compiling and installing DIPASPortal, refer to Section 3.1.2 and the INSTALL documents in the
source directory. Also please check various README files within the directory structure of
kwfgrid/dipas, e.g.:

e $ more kwfgrid/dipas/dipasportal/INSTALL
e $ more kwfgrid/dipas/dipasportal/README
e $ more kwfgrid/dipas/dipasservice/INSTALL

e $1Is kwfgrid/dipas/docs

In later releases there may be the requirement of creating a security proxy, at the moment this step can
be omitted.

Step 1: Open a web browser and connect to an appropriate URL.
Example: a Gridsphere portal is running on the server localhost on the port 40350.
Type in the URL: http://1ocalhost:40350/gridsphere

Step 2: Log in to the portal (see Fig. 3-4 and Fig. 4-1) with your username and password.
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User Mame kefigrict

Passward 0 [meesewessssses |

[~ Remember my login

Forget your password?

Fig. 3-4: Login portal.

Step 3: Configure membership; in the profile manager (see Fig. 3-5) make sure that the group
“kwfgrid-pma” with the description “K-WfGrid performance monitoring and analysis...” is checked
and then save your settings.

Ml Maonitoring and Analysis l
7 Profile Manager

—Edit Settings for

Last Login Time: Monday, August 21, 2006 5:14:36 PM CEST

User Name; ke farid EMail: | kwforid@ kwfarid.at Locale:  BESEEE English -
Full Name: kwifgrid EuroperTirane -
Organization: ke forid EuropesTiraspol
: Eurapesizhgorod
Ti 3
tmezons EuropeSvaduz

Europesvatican
Europesfienna

Update password Configure group membership

Enter orlginal password: [ | Groupss | GroupDescription. Rolein Group
X kwfgrid—pma K=wfCrid performance monitoring and analysis USER

Password:

Confirm password: | Save

Fig. 3-5: Profile manager.

After saving your settings you will be able to select the Monitoring and Analysis tab (see
Fig. 3-6) in the portal. Note that tabs other than Monitoring and Analysis depend on which
components of K-WfGrid have been deployed at contacted site.

|

Weloorme " Grid ]' Kwf-Grid ]' Collaboration

Fig. 3-6: Monitoring and analysis tab.
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3.4 BASIC OPERATION
There are two aspects in using the K-WfGrid monitoring and analysis services:

e Monitoring and analysis of Grid infrastructure: the user can select available Grid resources
and examine performance behaviour of the selected resources, for example, system loads,
machine information, availability, etc.

e Monitoring and analysis of Grid workflows: the user can conduct the online performance
analysis of Grid workflows. The user can select existing workflows (completed or being
executed by GWES) and examine the performance analysis of the selected workflows.

Each time after logging into Gridsphere and selecting the monitoring and analysis tab (see Fig. 3-6),
several options (see Fig. 3-7) will be available for use, such as infrastructure monitoring (tab
Infrastructure PMA) or workflow monitoring and analysis (tab Workflow PMA).

welcorne ]| Monitoring and Analysis L

Wiarkflow PM&

Fig. 3-7: Sub tabs of performance monitoring and analysis portal.

During the performance monitoring and analysis every instance of the portal interacts with DIPAS
Gateways and other DIPAS distributed services (see Fig. 2-1). The interaction is hidden from the user.
For more detailed information please consult the developer guide. In the following, we detail steps in
the monitoring and analysis.

3.4.1 Infrastructure Monitoring

Infrastructure Monitoring can be conducted in the Infrastructure PMA tab. Fig. 3-8 gives an
overview of the components within this tab. The components are MonitoringService
Configuration, Data Query and Subscription, Error Messages and Display
Data. For each component a help information can be displayed by clicking on the question mark in
the upper left corner (marked with a red circle in Fig. 3-8).
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W
Frastructire P P

MonitoringService Configuration Display Data

Monitoring Service Plugin: Requests:
Registry Info: | ‘ Refresh ‘l Remove H Unsubscribe
Set configuration
7 Data Query and Subscription
bdtaTypelD=>ResourcelD:
[meminfa=>127.0.0.1 -
DataFiIter:l
Time frum:l tu:l
Generate PDOS Query
| Query Data H Subscribe Data |
2 Error Messages =20

Fig. 3-8: Components of Infrastructure PMA.

MonitoringService Configuration

irst select the corresponding monitoring service plugin, specify registry information for the
selected meonitering plugin, and then press "Set configuration" and go to the next Tab "PDOS"

OIPAS Portal can access data from GEMINI monitoring service (kwfarid project) or SCALEA-G
framework (BSKALON), For testing you can use:

« With GEMINI plugin: Registry info =
“httpeffzeus7 2. cyf—kredu pl 8080 fwserfiservices/qomfservice /COMService" (COM service)
« Wwith SCALEA—GC plugin: Registry info = "DPS—Innshruck” (Service group name)

Fig. 3-9: Help for Configuring Monitoring Service.

An example of online help is shown in Fig. 3-9. To return to the component window the arrow left
symbol (surrounded by a red circle in Fig. 3-9) must be clicked.

3.4.1.1 Configure monitoring service plug-in

In the MonitoringService Configuration area (see Fig. 3-8) the user can choose either the
SCALEA-G or the GEMINI plug-in (see Fig. 3-10).
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MonitoringService Configuration

Monitoring Service Plugin:| gemini

Registry Info: gemini

scaleag

Set configuration

Fig. 3-10: Choose service plug-in.

MonitoringService Configuration

Monitoring Service Plugin:

Registry Info: ||http:ffze us72.oyf—kredu, plB0S0  w

Set configuration |

Fig. 3-11: GEMINI configuration.

MonitoringService Configuration

Monitoring Service Plugin:

Registry Info: |DF'S—Inn5I:urucI-;1

Set configuration |

Fig. 3-12: SCALEA-G configuration.

After selecting the plug-in and setting the registry information (see Registry Info in Fig. 3-11
and Fig. 3-12, in doubt use the information proposed in help, see Fig. 3-9) press the Set
configuration button, then proceed with the creation of a PDQS request.

This step is normally done only at the first time the user starts to use the monitoring and analysis of
Grid infrastructure.
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3.4.1.2 Create PDQS Request

? Data Query and Subscription

DataTypelD=>ResourcelD:
| meminfo=>127.0.0.1 -

DataFilte r:|

Time frum:l tu:|

| Cenerate PDOS Query |

Cuery Data || Subscribe Data |

Fig. 3-13: Data Query and Subscription.

In the Data Query and Subscription component (see Fig. 3-13: Data Query and
Subscription.) depending on the previously selected plug-in a request can be generated. First the
desired data type 1D and the resource ID must be selected (see Fig. 3-14). The available 1Ds should be
listed in a combo box below the DataTypelD=>ResourcelD label; to update the view please

press the Refresh button.
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Data Query and Subscription

DataTypelD=>RKesourcelD:
meminfo==127.0.0.1 -

meminfo==127.0.0.1 a
Flood==rosnicka.ui.savba.sk
finger==127.0.0.1
host.system.loadavg==zeus70.cyf-kredu.pl =
host.cpuused=>zeus70.cyf-kr.edu.pl
host.mem.used==zeus70.cyf-kredu.pl
meminfo=>zeus70.cyf-kredu.pl
host.sysinfo==zeus70.cyf-kr.edu.pl
wia.event==127.0.0.1
host.mem.used==pleisen.dps.uibk.ac.at

Cluery Data || Subscribe Data

Fig. 3-14: Select resources to be monitored.

When editing a PDQS request, the user can specify a filter and/or type in the time boundaries for a
data subscription. After that the user just clicks the Generate PDQS Query button and then the
correct PDQS request will automatically be generated and displayed (see Fig. 3-15 and Fig. 3-16 for
examples).
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Data Query and Subscription

DataTypelD=>RKesourcelD:

| host.mem.used==zeus70.cyf-kredu.pl -
DataFilte r:|
Time frum:| tu:|

| Cenerate PDOS Query |

<ruml version="1.0" encoding="UTF-8"7>
<PDO5><dataTypelD>host.mem.usedk /data

Cluery Data || Subscribe Data

Fig. 3-15: Request for host memory used (GEMINI).

Data Query and Subscription

DataTypelD=>ResourcelD:

|§service.avaiIabIe=>http:petzeck.dps.uibk.ac.at—}gridDZ.snﬂecu.ithSDLmet—kwrgrid—ctm—NetFiIeParser—gridDZ.wsdI v
DataFi Iter:|
Time frum:| tu:|

| Generate PDOQS Query |

raml version="1.0" encoding="UTF-3"7>
SPDigS=<dataTypelDeservice.available</dat:

Query Data || Subscribe Data |

Fig. 3-16: Request for service availability (SCALEA-G).

3.4.1.3Query/Subscribe Data

After the query has been generated, the XML-based PDQS request can be sent by either pressing the
Query Data or the Subscribe Data button (see figures above). Some data types can be only
queried. For subscriptions setting the time interval is recommended. The DataFi lter is optional.
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3.4.1.4View Resulting Data

? Display Data

Eequests:
[thostmem used=>zeus i oyt kredupl (al 8723706 17755 B » D

A

| Refresh || Wi || Remove || Unsubscribe |

Fig. 3-17: Display Data component.

In the Display Data component (see Fig. 3-17 and Fig. 3-8) the results of the queries are
displayed. After conducting a query, as soon as the web browser has stopped loading the results listed
in a combo box below the Requests label can be viewed. If the result of the query is not in the list
(the combo box with results is surrounded by a red ellipse in Fig. 3-17), press the Refresh button.
Select a result ID to display and click the View button. The resulting data will be displayed in a table
(Fig. 3-19) or graphical visualization (e.g., for dynamic and time series data, see Fig. 3-18). The
representation is chosen automatically depending on the type of monitoring data.

If the data was not entirely transferred or if the data is not being displayed properly the user can force
a reload by clicking on the View data button again.
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? Display Data

Requests:
| host.system.loadavg==petzeck.dps.uibk.ac.at (at 32306 12:15 P

| Refresh || View || Remaove || Unsubscribe |

DataTypelD: host.system. loadayg

ResourcelD: petzeck dps.uibkacat

Time: 3/23/05 12:15 PM

SessionlD: B3Z2CFF03039150531E9169933F582E6994

petzeck.dps.uibk.ac.at

a

8 0.30

S 0.251

{ -

a .20

20

=

= 0.15

al

& 0.10

{ .

f% 0.05
= = = = = = = = =
= L= = = L) = L) = =
= in = i = in = i =
" " = = L L = = -
— — — — — — (5] (5] (5]
oo (=) (=) (== oo oo oo (=) oo
= - - " = = = - =
[20] (] (] [0 ] (3] [20] (5] (] (5]

|— System load: 1 minute — System load: 5 minutes System load: 15 minutiesl
Fig. 3-18: Visualize monitoring data in dynamic mode.
2 Display Data =0

Requests:

| Refresh || View || Remove || Unsubscribe |

DataTypelD: service.available

ResourcelD: httpipetzeck dps.uibkacat—>grid02 softeco itiwSDL net—kwfgrid—ctm-MetFile Parser—grid0 2 wedl
Time: /23708 1205 PM

SessionlD: E9ZCFFO9033150591E916993FS 226994

up wed fug 23 11:31:58 CEST 2008
g wed fug 23 11:39:51 CEST 2008
up wed fug 23 11:55:53 CEST 2006
up wed fug 23 11:47:52 CEST 2008
up wed fug 23 12:03:54 CEST 20086

Fig. 3-19: Visualize monitoring data in static mode.
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3.4.1.5View Error Messages

The user can view information about errors occurred in the Error Messages Component (see
Fig. 3-8, bottom left component).

3.4.2 Workflow Monitoring and Analysis

In K-WfGrid, the user submits workflows to GWES, e.g., by using GWES client or portal. The
workflows will be executed by GWES. Such workflows will be monitored, and then their performance
can be analyzed by using the workflow monitoring and analysis portal. The monitoring and analysis
portal supports the user to analyze completed and running workflows.

Clicking on the tab Workflow PMA (see Fig. 3-7) starts the process of loading the applet for
WPMA. The applet has been configured using the Java plug-in mechanism. The loading of the
necessary jar files may take some time, depending on the speed of the internet connection.

Suspena W yarkfiow /| Resume Warksl o Zoom®d  Zeomin | ZoomOwt| | Update

- Wemkilow Dt Artive Activities
emrent Satus:

Analy e WS Operstin "

Set DIPASGateway  [hitg: /fpeS 16T -c 707 vibk. ac a1 402 50 fwist fservces [lwlgric (DIPATT actory

Fig. 3-20: Applet supporting workflow performance monitoring and analysis

When the applet finished loading the user should see the main GUI as depicted in Fig. 3-20. This step
is normally done only at the first time the user starts to do the performance analysis of workflows.

Note: You can activate a log window in the Fi le->Debug menu. For every action you will receive
feedback in the log text field of the debug window.

3.4.2.1 Configure DIPAS Gateway

The bottom line (see Fig. 3-21) of the applet shows the URL of the current DIPASFactory (a factory
that creates an instance of DIPASGateway when requested).

Set DIPASGateway |httpo/fpc&les-c7 03 vikk, Eu:.at:4D25DIWSrT,fsEMEESIKMgridIDIP,&SFaEIDM

Fig. 3-21: Gateway URL

To set a new URL click into the yellow line and type in the new address then select Set
DIPASGateway.
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This step is normally done only at the first time the user starts the performance analysis of workflows.

Note: The log information in the optional feedback window area informs (if activated) that the new
address has been recognized. However, the portal does not force the factory to produce a new service;
this will happen on demand only if information from the service is needed. This means that setting
DIPASGateway does not conduct an immediate availability test.

3.4.2.2 Get existing Workflow

IDs

The user can start the performance analysis of workflows by obtaining existing workflows: Click
“Get Workflow 1D from the Workflow menu (see Fig. 3-122) to retrieve a list of existing

workflows.

File

Monitoring | Yiew Analysis

SuUsp

CsacH

Get Workflow IDs

Start Monitoring & Analysis
Stop Monitoring

Stop Analysis

Fig. 3-22: Monitoring menu items.

TR T T

The applet will show IDs of all existing workflows which can be running or already finished. The

output in the log area will look like area (if you have chosen to activate the feedback window):
Adding workflow:=truong-03331c50-4537-11da-953e-e3f268ddc24d
The WTIDs are available in the initially empty (see Fig. 3-20) combo box below the menu bar.

3.4.2.3 Select a Workflow
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File Monitoring Yiew Analysis

Suspend Workflow | Resume Workflow

c5ac8265_of 7228d0-b5cd-11db-aded-cf5aadefaacs (ACTIVE | -

c5ac8265_of 7228d0-b5cd-11db- aded- cfSaadefaacs (ACTIVE
C5ac8265_ae91b770-b5cd-11db-ade9-cf3aadedaacs (MNITIATED)
cs5ac8265_a%312d0-h5cd-11db-ade9-f5aadedaacs qNITIATED)
csac8265_a3adal70-b3cd-11db-ade9- cfSaadedaacs MITIATED)
csacE?65_92710b30-b5c6-11db-ade9- cfSaade9aacs AMNITIATED)
csac8?265_be8o6dal-b5cd-11db-aded- cfSaade9aacs (COMPLETED)
csacE?65_c3189560-b5c3-11db-aded-cf3aade9aacs (TERMINATED)

Fig. 3-23: Select an existing WFID.

The user can either select a Workflow ID from the list of available WfIDs or type an ID manually into
the combo box; see Fig. 3-23. If an ID is provided manually the user must confirm his input by hitting
the <RETURN> key on the keyboard. The ID will be added to the list. Please note that duplicate names
and empty strings will be not added.

3.4.2.4 Start Monitoring and Analysis

After selecting a WfID the user can start the monitoring and analysis of workflows by clicking
“Start monitoring and Analysis” from the Workflow menu, see Fig. 3-22.

ra Workflvw performance monitoring and analysis =0
Tile Monfonng View  Analysis
Suspend Workflow  He: e Workibow Tim
{STTE LN F g - 11 db - ad e - rSaadedaacs (ACTIvVD o Adtive Anivities
(] wurkfiow Visualization : ; — arkflow: Fxecution Time (s) Active Activities I ist
@ @ lrj O [ S 2 N = 1 1
. (" . .. ans
WF Visnalization B = Proaress Bar
rs : &
T T |
cimpuncinbrzoabig | [conp :,c_.,-cm.;;sg.‘\ | Anatyee ws operaion
e |t | ot g
x x. t . =
O | O O D
T T ]
SV P @ ) oo |sairvemo.. | uatisets
Inwwﬂu dwlind Sore. B q
r)nwm.fsmm(‘P\.' nnnnnnnn =] - aM
4 o Activity Chart
..... ST e N i
= i [

SeL DIPASGateway |Rri {/lcarwencsl e UEk A a 40750/ wirt [ sardces/KaTgria DPAGFaciory Hlal 3]

Fig. 3-24: Example of a workflow being monitored and analyzed.

The applet polls for data with the selected ID and displays it as long as the workflow is running, see
Fig. 3-24 for an example of a running workflow. Please note, that the red arrows in the example and

the bold red labels naming each component are not part of the GUI they have been supplied only for
this example.

Below the selected WFID in the left part of the split pane there is the WF visualization. Each activity
is surrounded by a colored border. The color corresponds to the last received status of the activity as
shown in the chart in the middle (on the right side of the split pane) the color changes during the
execution of the workflow according to the status of the activity.
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On the right side of the Workflow Visualization window we have the Workflow Regions
pane. This panel shows to the user the structured view of workflows that includes workflow regions
like Branching, Loop or Sequence, making clear how activities are mapped together in the workflow.

The Activity Chart shows the execution status of activities during execution time. Clicking on an
activity instance, information for this activity will be displayed in the window to the right of the
activity chart.

Above the activity chart is the overall Status Information of the WF. The current status and the
Progress Bar will be updated after each poll to DIPAS. The progress bar is divided into parts colored
according to the sum of time spent during one of the lifecycles of a WF. In Fig. 3-24 the entire
execution time consists of many different activities as shown in the legend below the progress bar.

To the right of the activity chart is the Active Activities List which shows the names and IDs of active
activities.

3.4.2.5Conduct Online PMA

File Monitoring Yiew Analysis|

Suspend Workflow | Res YOrkflow info
Execution Phases
csac8?65_of 7228d0-b5a Load Imbalance

Mean Execution Time
Instances Distribution
Workflow Overhead
Performance Severity
Performance Problems

Fig. 3-25: Analysis menu items.

During WF execution and after the execution has been finished the user can conduct analysis of each
activity or for the entire workflow online. When the WF execution ended it is possible to collect data
about the whole workflow by sending a request to DIPAS which will send the separate requests to
several distributed agents.
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|generatesrneariie |
D/ gererEied FileRetim

Click twice:

Activity will be surrounded red
in addition to the activity color.

Fig. 3-26: Select an activity.

For an individual activity analysis, the user must choose the activity in the workflow graph (see Fig.
3-26) before selecting the appropriate item from Analysis menu (see Fig. 3-25).

The user can choose to get static information of all the workflows that currently are in GWES
selecting the item Workflow Info. The user gets a panel showing useful information for the
selected workflow as shown in Fig. 3-27.

|' - Workflow Info

rearRPA5_heRAfdaN-h5rd-11dh-ade9-rfSaadeBaars (COMPIFTFIN |+

Workflow ID : czacS265_bedoedal-b5cd-11db-ade9-cfSaadedaacs
Current Status: COMPLETED

StartTime: Tue Feb 06 09:30:55 CMT 2007

EndTime: Tue Feb 06 09:42:02 GMT 2007

ElapsedTime: 667 =

InitializingTime: 129 =

ProcessingTime: 537 =

Pre/PostProcessingTime: 0 =

SuspendedTime: 0 =

UndefinedTime: 0 =

Fig. 3-27: Workflow Info.
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& DIPAS: Execution Phases of Workflow Activities
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Fig. 3-28: Summary of execution phases.

Choosing Execution Phases shows the execution phases of all activities for the entire workflow.
Each bar has many sections; each section indicates time spent in an execution phase of an activity, as
shown in Fig. 3-28.
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DIPAS: Load Imbalance

FrocessingTirme (s)
0,00 0,25 0,50 0,75 1,00

CsacB2es. ..
CsacB2es. ..
csacB2Ze5. ..
csacB2Ze5. ..
csacB2Ze5. ..
csacB2Ze5. ..
csacB2Ze5. ..
csacB2e5. ..
csacB2e5. ..
csacB2e5. ..

Activities

Fig. 3-29: Example of load imbalance.

Choosing Load Imbalance shows a comparison of processing time of several activities (see Fig.
3-29).

Mean Execution Time for computestartZonePolyg

Ly =
150
125
10.0
T
3.0
2.5
0.0

Time (s)

grid02.softeco.it Zeus7o.oyf-kr.edu.pl lamfgridl dps.uibl.ac.at rosnicka.ui.savba.sk
Machines

® InitializingTime m QueueingTime = PreProcessingTime 1 ProcessingTime m PostProcessingTime [ SuspendingTime 10 ResumingTime

® ElapsedTime

Fig. 3-30: Mean Execution Time example.

For a selected activity, menu item Mean Execution Time shows how much time spent in Grid
sites with respect to execution phases (see Fig. 3-30).
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lovFarid 1.dps.uibk.ac.at ‘V—

rasnicka.ui savhaskl———
'l ]

Distribution of Activity Instances

kwaricll.cips. vibk.ac.at = 4

Fig. 3-31: Example of the distribution of activity instances.

For a selected activity, menu item Instances Distribution displays a pie diagram showing

the number of instances of the selected activity per Grid site, as shown in Fig. 3-31.

i Workflow Overhead

] camputeStatZonePalyg
7 [ TotalOwverhead: 11.333()

D InitializinoTirme: 0.087(s)
[ queusingTime: 11.246(s)
D SuspendingTime: 0.0(5)
[ RestartingTime: 0.0¢s)

Fig. 3-32: Workflow overhead.

For a selected activity menu item Workflow Overhead displays a tree with overhead times,
broken into subcategories, as shown in Fig. 3-32.
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Workflow Sewverity Analysis
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[ Workeflow S everity
[ csacB2es _hhdddetno-pEha-11db-G8a8-dfE982e25 Lah
% ] computeEndZonePolygicsacdz 55 _bh99deh0-heh9-110h-88a3-df3382e2 5 1ab_0000000002)
¢ [ Metrics
D InitializingTimesewerity= 00001
D QueleingTimesewerity=0 0001
B PresProcessingT imeSeverity= 00001
D FostProcessingTimesewverity=0.0001
rj SuspendingTimeseverity=0
D FesumingTimesewverity=0
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T[] Metrics
D InitializingTimeSewerity= 00001
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D FreProce=zingT imesewarity= 00001
B PostProcessingTimeseveritys=0. 0001
rj SuspendingTimeseverity=0

[ ResumingTimeSeverity=0

<

Fig. 3-33: Severity example.

For a selected activity menu item Performance Severity shows computed time severity metrics
of the selected activity in a tree, broken into subcategories (see Fig. 3-33). These metrics indicate how
severe the impact of a certain waiting time is on the workflow.

0 SECDI"ICIS 14 81 29 63 44’ﬁ computeEndModes(csaalr4_be3fobal-3291-
L L
| |

I ¢ [ ElapsedTime: 12.821 5
| | | I D PreProcessingTime: 0.064 5
D ProcessingTime: 2626 ¢
[ PostProcessingTime: 0.022
¢ [ TotalOverhead

generateSessio...

computeEndZo... [} InitializingTime: 0.035 5
D QueueingTime: 10174 5
computeStartZJ... _J R [ synDelay: 11.326 ¢
computeEndNo... M D Machin.e. orid0Z softeco.it .
o o D EndpointReference: hitp:fgrid02. softeco. it

ronmni iteStartN '
Fig. 3-34: Activity details.

Selecting an activity in the activity chart (see Fig. 3-24 and Fig. 3-34) displays detailed activity
information for this activity on the right side of the activity chart.

The user can also select an activity or a region that he/she wants to analyze through the Workflow
Regions panel you can see in Fig. 3-35.

KWF-WP3-UIBK- PUBLIC 32/50
PASUserManual.doc



K-WfGrid PERFORMANCE ANALYSIS SERVICE USER MANUAL
IST-2002-511385

Workflow Regions :
# -= Regions =- .

-

¢ @ Branchingl
o " Sequences
aﬂo generatesessionlD
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% copyiletFileRootUR]
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o P4 Loop0
next
35'3 ComputesssP
ag nextstartfoce
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o T Seguencen
ag calculatePathsLengthBrokenLink, | =

Fig. 3-35: Workflow Regions.

In the Workflow Regions window, the activity or region that the user selects will be marked. If
the user wants to analyze performance problems of any specific activity, region, or the whole
workflow, he has to select the menu item Performance Problems. A panel will appear (see
Fig. 3-36) where the user has to specify the performance problems which could occur during the run of
the workflow.

|- specifying Performance Problems ?| | specitying Performance Problems
Metrirs Metrics
ALL |+ || AL —
Threshold All

| || |ALLSEVERITY

| Add | Remove ALLOVERHEAD

ElapsedTime

InitializingTime
QueueingTime
PreProcessingTime
ProcessingTime

[»

[4]

Select | Cancel | Select | Cancel |

Fig. 3-36: Specifying Performance Problems.

The user can choose various different metrics in different forms such as time, measured in seconds,
and timestamp. For example he can specify to be informed if the selected activity has an
ElapsedTime of more than 10 seconds; or if the user wants to know if the StartTime of the
workflow was after a specific timestamp, he can add this performance problem selecting StartTime
from the Metrics box, select the date and click on Add. At the end the user clicks on the Select
button.
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- N
0 Specifying Performance Problems (x]
Metrics
IstartTime v
Threshold
|< |V| || Time |
| Add | Remove
Select | Cancel |
= Edit time x
Time

Yean 200? |:|Ml:ln...2 DDW: 6 EI
Hour 11 |:|Min: ? |:|Set: 5? EI

| set || Reset || cancel |

Fig. 3-37: Specifying date for Performance Problems.

m Specifying Performance Problems %

Metrics
|EIapsedT|me |v|
Threshold
10 |
‘ Add | Remove Performance Problems Analysis
ElapsedTime >~— 10.0 3 Performance Problems *
¢ Clrsacgz65 _of7228d0-k5cd-11db-ade9-cfSaadefaacs
2 ] Branching
¢ ] Metrics
Select | Cancel ‘ [ ElapsedTime=31.91 =

Fig. 3-38: Result for Performance Problems.

If there was a problem met the specified performance condition, the user will be immediately informed
of this problem in the Performance Problems Analysis window (see Fig. 3-38).
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4 INTERFACE REFERENCE GUIDE

4.1 PORTAL LOGIN

», gridsphere portal framework

open-source / portlet jsr168 compliant

F GridSphere ]

B Englsh v

Welcome to GridSphere 2.0.4
Thank you for downloading and installing the GridSphere portal,

Below you will find links to documents relating to GridSphere installation, administration and portlet
development.

+

GridSphere User's Guide (HTML) (FDF)

+

GridSphere Portal administrator's Guide (HTML) (PDF)

+

GridSphere Portlet Reference Guide (HTML) [FOF)

+

Gridsphere Tag Library User's Guide (HTML) (PDF)

+

Gridsphere Frequently Asked Questions (HTHL) (FDF)

+

Gridsphere lavaboc APT (HTML)

Please join the mailing lists for more involvement:
+ Developers List Discussions relating to overall GridSphere and portlet development.,
+ |sers List Discussions on installing and configuring GridSphere,
+ W5 List CWS commit infarmation. Wery useful if you're a developer,

and please submit bug reports to GridSphere (lira) bugtracker

Fig. 4-1: Login portal.

User Name

paSSWDrd
[ remember my login

Login |

Forget your password?

lg powered by gridephere

The Gridsphere portal framework login window (see Fig. 4-1) provides the following functionalities:

e Upper right Combobox: changes language settings
e User Name Textfield: inputs login name
e Password Textfield: inputs password

e Checkbox Remember my login: remembers data for later logins

e Button Login: starts login procedure with your data

4.2 INFRASTRUCTURE PMA

KWF-WP3-UIBK- PUBLIC
PASUserManual.doc

35/50



K-WfGrid PERFORMANCE ANALYSIS SERVICE USER MANUAL
IST-2002-511385

Welcome FMummnng and Ana\ys.s]

_
3 Wanitaringservice Configuration mm
Monitoring Service Plugin: Requests:
Tty il [P nnzbruck [ path delay roundtrip=>petzeck dps uibk ac 8- iris gup uni-linz ac.at (at 8/23/0 12:08 PM)
T T Refrash Wiew Remaove Unsubscribe
Set configuration | “ H ‘
DataTypelD: path.delay.roundtrip
? Data Query and Subscription =¥ | ResourcelD: petzeck dps.uibkacat—=iris.gup.uni-linz.acat
DataTypelD=>ResourcelD: ~ Time: 8/23/06 12:08 PM
|path.uelay.munutrlpnpetzeck.dps uibk.ac.at- =irs.gup um—lmz.ac/ - SessionlD: B92CFF03099 1505918916993 FSRHEETA
=
15.00 A
DataFlIter:l 14.75 ,‘f yl
Time frnm:l tn:l 14.50 f “.
sl
Generate PDQS Query 14.25 ;’ \
£ 1400 A i / \
?xml version="1.0" encoding="UTF-8"?> 1375 SN i /
PDOS><dataTypelD>path.delay.roundtrips/ A iy /

1350
13.25
13.00

348 12:04:00
308 12:06:00

Error Mersages ac |7 petzeck.dps. uibk.ac.at->iris. gup.uni-linz.ac.at
[= 5 | |

=0

Fig. 4-2: Infrastructure PMA Details

The Infrastructure PMAtabin Monitoring and Analysis has four main components:
e Monitoring Service Configuration (see Fig. 3-10 and Fig. 4-2).
e Data Query and Subscription (see Fig. 3-13 and Fig. 4-2).
e Display Data (see Fig. 3-17 and Fig. 4-2).
e Error Messages (see Fig. 4-2).

4.2.1 Configuration

The Monitoring Service Configuration (see Fig. 4-2) component in Monitoring and
Analysis provides the following functionalities:

e ComboBox Monitoring Service Plugin: selects monitoring plug-in, e.g. GEMINI or SCALEA-
G (see Fig. 3-10)

o TextField Registry Info: specifies information about registry service (see Fig. 3-12).

e Button Set Configuration: configures the portal with input data provided in the above
steps (selection in the combo box and value in the textfield).

e Icon ?: displays help information (see Fig. 3-8 and Fig. 3-9).

4.2.2 PDQS

The Data Query and Subscription (see Fig. 3-13 and Fig. 4-2) component allows the user to
generate a PDQS request [DRDEV],[DRUSER], query and subscribe data. ComboBox
DataTypelD=>ResourcelD: selects data types associated with monitored resources. Depending on the
monitoring plug-in and configuration set different selections like bandwidth capacity or host memory
used are available.

It provides the following functionality:
o Textfield DataFilter: types in the data filter to be applied to monitoring data
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e Textfield Time from: specifies start time of the subscription time
o Textfield to: specifies end time of subscription time
e Button Generate PDQS Query: generates a PDQS request.

e TextArea below Generate PDQS Query: the generated PDQS XML request will be
displayed here after pressing the Generate PDQS Query Button

e Button Query Data: queries monitoring data with the given XML request
e Button Subscribe Data: subscribes monitoring data with the given XML request
e Icon ?: displays help information (see Fig. 3-8 and Fig. 3-9).

4.2.3 Display Data

Inthe Display Data (see Fig. 3-17 and Fig. 4-2) component results of the PDQS queries are being
visualized. This component can be divided into a lower and an upper part (Fig. 4-3 above and below
the separating red line respectively). The upper part provides an interface for actions, the lower for
viewing data and meta information about the data.

Requests:
| host.mem.used=>petzeck.dps.uibk.ac.at {at 8/23/06 12:14 PM)

| Refresh || View || Remaove || Unsubscribe |

DataTypelD: host.mem.used

ResourcelD: petzeck dps.uibkacat

Time: 8/23/06 12:14 PM

SessionlD: BI2CFF03S099150531B916993F5886934

petzeck.dps.uibk.ac.at

875 R R e
g50 | L

B25{

800

775
750
725
700
675
650

Size (MB)

23/811:30:00
23/811:35:00
23/811:40:00
23/811:45:00
23/811:50:00
23/811:55:00
23/812:00:00
23/812:05:00
23/812:10:00

|—- Free memory — Used memorv|

Fig. 4-3: Data Display.

The upper part (in Fig. 4-3 above the red line) provides the following functionalities:

e ComboBox: (see Fig. 4-3 below label Requests: and Fig. 3-14) selects one of the retrieved
results, may be empty or non existent if there are no results for display.

e Button Refresh: updates the combo box with results.

e Button View: Displays visualization in the lower part; in case the data has not been
transmitted entirely pressing this button will reload the visualization.

e Button Remove: removes results from the combo box.
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e Button Unsubscribe: if the data was not queried but subscribed, this button cancels the
subscription.

e Icon ?: displays help information (see Fig. 3-8 and Fig. 3-9).
The lower part (in Fig. 4-3 below the red line) provides the following functionalities:

o Label DataType ID: shows the data type used to generate the result visualization.
e Label Resource ID: the resource ID of the data.

o Label Time: the time when the result has been received in the portal.

o Label Session 1D: the identifier of the displayed result.

o Data Visualization: either a graphic (see Fig. 3-18) or a table (see Fig. 3-19) expressing the
selected result.

4.2.4 Error

? Error Messages =0

Fig. 4-4: View error messages.

The Error Messages component (see Fig. 4-4 and Fig. 4-2) displays information about the last
error that occurred.

4.3 WORKFLOW PMA

|| s || weia |}

1

Waorkflow performance nvonitoring and analysis

File Monitoning View Analysis

Suspend Workflow | Resume Warkflow | Foomstd | Zoamin | TosmOul | Update| + 100% |« Time

| \ | Morkflow 10 : Ative Adtivities
S5 currem s

Menu

Split Pane

| Amatyze WS oparation

/ Gateway URI

[ SeL DIPAS Galewiay |10/ 7BEG 1536703 UIDK, A6 81 40250/ wirt Sardoet]katpno). II

Fig. 4-5: Workflow PMA components.
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The Workflow Performance Monitoring and Analysis (WFPMA\) tab (see Fig. 4-5) loads an applet that
allows visualizing, monitoring and analyzing workflows. It consists of the following components
(including further elements):

e Menu bar: contains menus that provide further functionality
0 MenuFile
0 Menu Monitoring
0 MenuView
0 ManuAnalysis

e A split pane graphical display area: contains elements that will be active as soon as workflow
monitoring has been started, the elements in the spilt pane provide further functionality, they
are explained further below. The split pane allows arranging the distribution of space between
WEF visualization and activities.

o Text field Gateway URI with URL of DIPAS Gateway: editable, shows the current DIPAS
gateway (see Fig. 3-21).

4.3.1 Menu File

File| Monitoring Yiew Analysis

Debug o rkflow | Resume Workflow

Fig. 4-6: File menu.

Menu Fi le (see Fig. 4-6) includes the following menu items and functionalities:
e Item Debug: launches a log window with feedback.

4.3.2 Menu Monitoring

| Infrastructure PMA cooomues rims |
peoz
File | Monitoring | YView Analysis
Get Workflow 1Ds

Start Monitoring & Analysis
csacl stop Monitoring

Stop Analysis

Susp

Fig. 4-7: Monitoring menu.
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Menu Monitoring (see Fig. 4-7) includes the following menu items and functionalities:

e Item Get Workflow ID: get current WF IDs from DIPAS and put them into the ID list
(see Fig. 3-23)

e Item Start monitoring and analysis: visualize the WF with the WfID selected
from the list of WfIDs.

e Item Stop monitoring: stop the visualization.
o Item Stop analysis: stop the analysis.

4.3.3 Menu View

File Monitoring | Yiew | Analysis

Suspend Workflo Workflow Regions

Fig. 4-8: View menu.

Menu View (see Fig. 4-9) includes the following menu items and functionality:
o ItemWorkFlow Regions: displays the Workflow Regions window (see Fig. 3-35).

4.3.4 Menu Analysis

File Monitoring Yiew Anal';fsi5|

Suspend Workflow | Res "WOrkflow info
Execution Phases
CsacB265_of7228d0-h5a Load Imbalance

Mean Execution Time
Instances Distribution
Workflow Overhead
Performance Severity
Performance Problems

Fig. 4-9: Analysis menu.
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Menu Analysis (see Fig. 4-9) includes the following menu items and functionality:

4.3.5 Split Pane

Item Workflow Info: gets and visualizes static workflow information.

Item Execution Phases: gets and visualizes state execution time data in a popup
window.

Item Load Imbalance: visualizes the load balance in a popup window.

Item Mean Execution Time: shows execution time spilt into categories in a popup
window.

Item Instances Distribution: shows the distribution of an activity on several
machines.

Item Workflow Overhead: shows a selection of metrics in a tree for overhead
computation.

Item Performance  Severity: shows performance severity of selected
activities/instances

Item Performance Problems: specifies constraints for performance problems

V4
lersaalI74_b: 3705l 3701110 0Ba-a12 413 hAfe (rumnineg) - Toom&id | Zoomin | Zoomowt | [vpdme| [+ Jioow [-]  Tima
= M0 C Coaalia b 0 SalIE 1 cbUa -l as T ¢ Active Actnties
I Current Status: actve (b Vved Ao 2312305 CEST 2006 compiAa
m | Warkflow [Dxacution Time ()
VR 000 D28 080 078 100 128 M0 178 200 D98 TE0 278 300 008
S =i
stantZamedt K v
WF Visual i Zation mintAlTIing W Qususing = el racessing  Frocessing = Pastiracessing = Duspending Analyza WS Dperation
i Restarting - - o
L Olsecnlms ﬁ]»io |f.l‘l‘l 1?,20 2?.60 13 (csaalia_be3/coal-7291-11 db-ngad-aly

[ ) [_/ r\: | I 1 T 1 1 ¢ [ ElapsedTime 0.0

T T ~T | & e

FASENTIRS SHCRNTRCE TR WY T W Aeneratesessh... 7 TR A

. il Fa—t PR o [ nssalizingTame 00185
. L nh Py SAMp Ut CIm st i Al ™ ambala s
L — . Lo iy | QE— Dy spomn s
r"‘ X i l_‘ [ . . "
) () () ) ) compeeStath..
R R Y (TP et R T o
[tz
s - Fibe Rt / R S D . I
D 4]

Fig. 4-10: Split pane overview.

The split pane contains the following components (see Fig. 4-10) and functionality:

WIFID ComboBox: lists all received WfIDs, allows selection and manual input of an ID (see
Fig. 3-23).
0 Clicking on the arrow down symbol: shows a scrollable list of all retrieved and typed
WHIDs.

o Scrolling through the list and selecting an entry: selects the WfID that will be used
upon the next start and monitoring of a WF.
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o0 Typing characters in the white area: edits an existing name or creates a new WfID, the
user can add this name to the list by hitting <RETURN>, duplicate names and empty
strings will not be added to the list

e Scroll Pane WF visualization: shows a dynamic graphic of the monitored WF and has the
following functionalities:

o Scrolling: shows another part of the WF, large WFs will be impossible to capture
entirely on the screen.

0 Resizing: A slider in the left upper corner of the WF allows resizing, an example is
given further below.

o Dragging WF objects: rearranges the items in the visualization.

0 Activities of the WF are surrounded by a color corresponding to the status of the
activity (an example is given further below).

o Clicking on an activity: twice clicking on an activity selects that activity, deselecting
the previous. Selected activities can be further monitored, see Fig. 3-26.

e Activity & Status Display: lists all active activities, shows a chart with time and status of
activities as well as the progress bar and the current status display.

e Dragging the separator: rearranges the sizes of the left and right sides in that the pane is split

\ z;;cw.h' Kﬁﬁﬂnuttﬂiﬁ!eﬁnnt#

_J cnmputeEtmEndZunePol‘yg I cnmputeEthtarthnePnlyg I_
P

e =y 0T n?tﬂ.‘eh‘on wie Ui st@nt ZomePo
= o W art ZormeFolyg

I computeCtmModesinStatZaoneF

|

4.3.5.1 WF visualization

Fig. 4-11: Activity status example.

Workflow performance monitoring and analysis

File Monitoring Yiew Analysis

I Suspend Workflow " Resume Wnrkﬂnw|

(5ac8265_cf7228d0-b5cd-11db-ade9- cf5aade9aacs ACTIVE ‘v|

] Workflow Regions :
v - T
aetFilefoo...  |gessionid & —= Regmn.s = -
L @ Branchingl
ol &

Workflow Visualization *

E

sessionk

ﬁetﬁ.’eﬂoo "
¢ B Sequencel

r's 82 generateSessionlD

/ 3]; 3!; copyaessionlD
omputeCtm¢ndZMg -compuyctmsta‘qzm copyhletFilzRooiLR
¢ 42 [Eranchingo|

[ cancinmit  (mesFllamnn S asbas e e o R L caniianean

Fig. 4-12: Workflow with slider.
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The WF visualization scroll pane (see Fig. 4-10 and Fig. 3-24) shows a visualization of the WF that is
being monitored. The main functionalities are listed in the section about the split pane above; two of
them are shown in more detail here:

e Resizing: The WF can be resized using a slider in the upper left corner of the WF, as shown in
Fig. 4-12.

e Fig. 4-11 shows four activities with different status: the activity surrounded by a brown border
(computeCTMENdZonePolyg) is finished, the activity surrounded by a red border
(computeCtmNodesInEndZonePolyg) is being pre processed, the activity surrounded by the
green border (computeCtmsStartZonePolyg) is being executed and the activity that is not
surrounded (computeCtmNodesInStartPolyg) has not been started yet.

4.3.5.2 Status & Activity Display

ZoomStd | Zoomin | ZoomOut Update + ||100% - Time
Workflow ID : czaal74_hc37c5al-3291-11dh-hEad-a024a3ThEbce Active Activities
Current Status: active @ Wed Lugy 23 12:30:51 CEST 2006 computeCtmStartZonePolygicsaal74_bc

Workflow: Execution Time (s)
0,00 025 050 075 100 1,25 150 1,75 2,00 2,26 2,60 2,75 2,00 2,25
.
— ] I
/ m nitializing = Queusing FreFrocessing Frocessing FostFProcessing Suspending nnamews Operation
Restarting
l]lseconds 3,|2l] ﬁ,|4l] I 1|2 [ (csaalyd_be3Tesal-3291-11db-h8a9-a02
I 1 1 | | [ ElapsedTime: 0.0 s
generateSessio... [} TotalOverhead
computeEndZo... | [ synDelay: 0.0°5
computestartz... [N
j:omputeJEndNo... j
\ / Activities panel
Fig. 4-13: Status and activity display.
Workflow ID : truong-03331c50-4537-11da-953e-e3f268ddc24d
Current Status: active @ Tue Oct 25 11:09:17 CEST 2005
Worleflowe: Exaecuticomn Tirmvie (=)
=] S 10 is =0 =5 =0 25 40 45

minitiali=zing = Processing Crueueinng Fimnalizing

Fig. 4-14: Progress bar and current status.

The display (see Fig. 4-13) contains several elements with the following functionalities:

e A progress bar (Fig. 4-14) that is being updated periodically based on data polled from
DIPAS.

o0 Right Click on the Progress Bar: allows individual configuration of the visualization

e A status area above the progress bar (Fig. 4-14) the ID of the currently monitored WF and its
current overall status followed by the time and date of last update.

e Tool bar above the status area:
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ZoomStd: sets the zoom in the activities panel to 100%
ZoomlIn: enlarges items in the activities panel by the factor 1.2.
ZoomOut : shrinks items in the activities panel by the factor 1.2.

OO O O ©O

Update: Redraws the activities in the activities panel.
o +,-, % field: changes the time scale in the activities panel.

e Panel Activities (marked in Fig. 4-14): All activities of the workflow are shown here
with a time scale above. The color matches the color given in the legend above the scale.

o0 Clicking on an activity displays information to the right of the activities panel.
e Button Analyze WS Operation: action not implemented yet.

e ListActive Activities: Activities that are active within the WF are shown here.

4.3.6 Popup GUI Elements

Some of the GUI Elements are not always visible. They pop up when some events occur or when the
user requests them.

4.3.6.1 Workflow Execution Finished Notification

The message: “The workflow execution has been finished!” (see Fig. 4-15) pops up automatically to
notify the user that the execution of the currently monitored WF ended. This is useful since the user
might wonder why no more updates in the GUI can be noticed. Also after the execution the workflow
overhead can be computed. There is no further functionality to this notification window except
closing.

S ES]

yjig The workflow execution has been finished!

Fig. 4-15: WF Finished notification.
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4.3.6.2 Debug Window

&4 Logs Window
set DIPASGateway

D list empties, LRI set-= get new WorkflowlDs

getorkiowl Do

setting EFR :

Address: hitpipeB163-c703.0ibk.ac.at40280Mesriis ervice sfkwfarid/DIFASF actory

accessing ressource, DIPASSericeAddressinglocator lacator = new DIPASSeniceAddressinglocatord;
creating new dipasEndpoint
| locating Factary
ccreating Response
- getting dipasEndpoint
“dipasEndpaoint:
[ Address: hitpi1 38.232.66 163:40280MmesrTservicesikwtarid/DIFAS
Feference property[0]:
=ns1 DIPASService
x¥minsns1="hitpiserviceinterface dipas lknfgrid net'=5967e770-3291-11db-a558-ef21e87 3h3dd=ins1 .DIPAS Service=

getting IDs

Fig. 4-16: Debug window.

The logs window (see Fig. 4-16) provides some additional information to the user. It gives insight into
the internal mechanism behind the GUI displaying incoming XML data and showing errors. The log is

not editable.

4.3.6.3Workflow Info

See Fig. 3-27. Selecting the workflow ID in the Combobox will change the information of the selected

workflow.

4.3.6.4 Execution Phases of Workflow Activities

See Fig. 3-28. Right clicking on the graphic allows individual configuration of the visualization.

4.3.6.5Load Imbalance

See Fig. 3-29. Right clicking on the graphic allows individual configuration of the visualization.

4.3.6.6 Mean Execution Time

See Fig. 3-30. Right clicking on the graphic allows individual configuration of the visualization.

4.3.6.7 Distribution of Activity Instances

See Fig. 3-31. Right clicking on the graphic allows individual configuration of the visualization.
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4.3.6.8 Workflow overhead
See Fig. 3-32. Clicking on the tree nodes breaks up metrics showing or hiding details.

4.3.6.9 Performance Severity

See Fig. 3-33 and Error! Reference source not found.. Clicking on the tree nodes breaks up metrics
showing or hiding details.

4.3.6.10 Performance Problems

See Fig. 3-36, Fig. 3-37 and Fig. 3-38. We can select different Performance Problems which will be
analyzed during runtime. The user will be informed if a performance problem occurs.
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5 TROUBLESHOOTING Q&A

Q: Why does the applet use so much memory?

A: The current prototype version has been developed under the aspects of good visualization and
functionality. Both aspects cannot be satisfied without extensively using the hardware resources.
The memory usage must be seen in the right context. The portal is not meant as a background job
running automatically but as a powerful tool that expects a lot of user interaction. To make sure
that there are no real usage problems it has been tested on machines that are not state of the art but
very common standard computers. We are however always looking for ways to optimize the
performance and any improvements will be implemented in future releases.

Q: Why does the applet use so much disk space?

A: When developing the applet we took the decision to use stable and proved libraries in order to
achieve good visualization results. Applets that need those libraries must download them first. The
advantage for the user is that there is no software installation required and that using the portal is
platform independent. Compared to other locally installed software the amount of disk space used
(about 27 MB) is reasonable. As with memory usage we are looking for ways to optimize the
download.

Q: The applet is running, why do I get no data?

A: First make sure that the DIPAS factory URL is set correctly then set server URI in the Workflow
menu (check the setup section, how to configure the DIPAS gateway). If there is still no data
coming, check if the Globus container with the portlets and services is running. Check if the
services providing the data are running.

Q: The portal seems to be working, why is there no data from GEMINI or SCALEA-G?

A: There might be a problem with security certificates on the site where you access the DIPAS
portal. Try to use an alternative address and ask the organization providing the portal to check the
certificates.
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6 CONTACT INFORMATION AND CREDITS

DIPAS framework is developed at:
Distributed and Parallel Systems Group,
Institute of Computer Science, University of Innsbruck
Technikerstrasse 21A, A-6020, Innsbruck, Austria

The developers include:

e Peter Brunner

e Robert Samborski

e Vlad Nae

e Hong-Linh Truong (team leader)
With contributions from:

e Francesco Nerieri, Simon Ostermann

Visit http://www.dps.uibk.ac.at/projects/pma for further information about our work on performance
monitoring and analysis. Further comments, suggestions, and bug reporting, contact Hong-Linh
Truong at truong@dps.uibk.ac.at.
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7 THE GPL LICENSE AGREEMENT

Copyright (c) 2004-2006 Distributed and Parallel Systems Group, University of Innsbruck. All rights
reserved.

This software includes voluntary contributions made to K-WfGrid. For more information on K-
WTGrid, please see http://www.kwfgrid.eu.

This program is free software; you can redistribute it and/or modify it under the terms of the GNU
General Public License as published by the Free Software Foundation; either version 2  of the
License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. Seethe GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program; if not,
write to the Free Software Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307,
USA.
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