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Abstract

The stable and reliable operation of all kind of computing resources relies on
close and efficient monitoring. The deployment of meta-monitoring systems like
HappyFace is an approach to improve the monitoring of resource centres in terms
of simplicity, effectiveness, and reliability. This report deals with the setup of
HappyFace for the DESY Hamburg resource centre and the development of new
modules in course of the DESY Summer Students Programme 2011.



Contents

I Introductionl 3
2 The HappyFace Project]| 4
2.1 Meta-Monitoring] . . . . . . . . . ... ... 4
(2.2 The HappyFace Project| . . . . . . ... ... ... ... ... ... ... 4
[2.2.1 Happykace Requirements|. . . . . . . ... .. ... ... ... .. 4

[2.2.2  HappyFace Data Flow| . . . . ... ... ... ... ........ 5

[2.2.3  HappyFace Configuration| . . . . ... .. ... ... ... .... 6

[2.2.4  Monitored Resources for DESY Hamburg. . . . . ... ... . .. 6

2.2.5  DESY Hamburg Happykace Setup| . . . ... .. ... ... ... 7

[2.2.6  HappyFace Module Development| . . . . . .. .. ... ... ... 7

13 Conclusion and Outlook| 10



1 Introduction

After being initiated by the approval of the CERN [I] council in 1994, the LHC [2],
a proton-proton collider with a centre of mass energy up to 14 TeV, started to take
data in 2009. Since then, all simulation and all experiment data gathered by the four
main experiments ALICE [3], ATLAS [4], CMS [5] and LHCb [6] has to be processed,
analysed and stored. The process of data taking will be discussed using the example
of the ATLAS detector. It consists of the Inner Detector (Pixel Detector [7], Silicon
Microstrip Tracker [8], Transition Radiation Tracker [9]), the calorimetry [10], and a
muon system [IIHI4] as outermost layer. At a nominal bunch crossing rate of 40 MHz,
the expected number of collisions per second is approximately 23, taking into account
a luminosity of £ = 103" em™2s™! [15]. Three trigger levels in the ATLAS trigger sys-
tem reduce the unfiltered output rate of about 102 MByte per day by a factor of about
5-10° [16], corresponding to an event rate of 100 Hz and 200 MByte/s. In 2010, the
overall amount of data being recorded by all four main experiments is was 13 PByte.

In order to store and analyse all data, a distributed computing infrastructure, the World-
wide LHC Computing Grid [17] (WLCG) had to be set up, making use of over one-
hundred computer centres all over the world. One of these computer centres is provided,
administered and maintained by Deutsches Elektron-Synchroton [18] (DESY) Hamburg.
In the framework of the Helmholtz Alliance Physics at the TeraScale [19], partially in-
teracting with grid infrastructures, DESY Hamburg and DESY Zeuthen also provide
the National Analysis Facility [20] (NAF), providing its resources to German institu-
tions involved in the LHC experiments ATLAS, CMS, and LHCb and also the ILC [21]
experiment.



2 The HappyFace Project

2.1 Meta-Monitoring

Meta-monitoring is the monitoring of monitoring resources by a single system. As de-
scribed more detailed in [22], a meta-monitoring system preferentially fulfils the following
requirements:

o flexibility and genericness, being adaptable to all sites

e single point of access, showing all relevant monitoring information e.g. on one
website

e up-to-date monitoring information, in the best case real-time

e history functionality, giving its users to possibility to review previous monitoring
results

e fast accessibility, letting the users access the monitoring information quickly
e accommodativeness, giving its users easy access to the monitoring outputs

e simple warning system, notifying immediately the responsible persons and display-
ing the status information unmistakeably and simple

o customisability and extendibility, matching perfectly the site’s monitoring require-
ments

That is why a meta-monitoring system provides the advantage to easily correlate mon-
itoring information of different sources in order to identify problems earlier and faster
in comparison to regular monitoring systems. An intuitive interface ensures the proper
usage even for inexperienced users. The single point of access and the displaying of a
monitoring summary enable monitoring at a glance. No time and effort has to be put
in the browsing of various monitoring sites and systems any more.

2.2 The HappyFace Project

Such a meta-monitoring tool is HappyFace, designed for generic monitoring of comput-
ing resources. The core of the project is currently developed at Karlsruhe Institute of
Technology [23] (KIT). Modules are developed at DESY Hamburg, KIT, University of
Aachen, Georg-August University Gottingen, and University of Hamburg. The current
version 2.0 of HappyFace is a stable release, published in 2009.

2.2.1 HappyFace Requirements

HappyFace runs on Linuz/Uniz operating systems. For the execution of the Happy-
Face framework, Python 2.5 (or higher), SQLite and cronjob execution is needed. The
webserver displaying the HappyFace website requires PHP 5 (or higher).



2.2.2 HappyFace Data Flow

The HappyFace framework providing its main functionalities is called HappyCore. Also
a lot of basic modules are included in this framework, suitable for all kind of informa-
tion collection. HappyCore collects the output of all modules, categorises and displays
it. Furthermore, it generates several website navigation bars. In figure [1| the GridKa
HappyFace website is shown.
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Figure 1: GridKa HappyFace webpage: title bar (1), category navigation bar (2), fast
navigation bar (3), specific module (4), specific module (5)

A detailed description of the HappyFace data flow can be obtained from figure[2] Period-
ically called typically every fifteen minutes, the HappyFace framework is launched by the
Python script run.py. The monitoring information itself is being collected, processed
and written to a PHP output from the various modules written in Python themselves,
running in parallel threads. All relevant gathered information is written into a SQLite
database. Beside the PHP code, the modules also return a status, indicating the success
or failure of a monitoring test. The HappyFace webpage, interpreted by a webserver,
queries this database for the use of its history functionality.
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Figure 2: HappyFace data flow

2.2.3 HappyFace Configuration
HappyFace clearly distinguishes between local and global configurations. Besides that,

the configuration for run.py is separated from the modules’ configurations.

All global configuration files are to be found in HappyFace/config, whereas module
configuration files are located in HappyFace/local/modules/. They are named exactly
like their corresponding module except their file extension.

In a configuration file, different sections can be specified, indicated by square brackets
around the section name ([section]). Within those sections, parameter values are
assigned using a name = value] syntax.

2.2.4 Monitored Resources for DESY Hamburg

A central hub for monitoring results at DESY is grid-monO.desy.de. grid-monoO is
running a webserver, displaying contents in plots and tables. It monitors e.g.

e Berkeley Database Information Index [24] (BDII),

Computing Elements [25] (CE),

CreamCE [25],

Grid Index Information Servers [26] (GIIS),

LCG File Catalogues [27] (LFC),

Storage Elements (SE),



e Virtual Organisation Membership Service [2§] (VOMS)

and provides various monitoring links. Other information is allocated from tchobbit.naf.desy.de
and online resources (e.g. http://lcg-sam.cern.ch, http://goc-accounting.grid-support.ac.uk,
and http://panda.cern.ch).

2.2.5 DESY Hamburg HappyFace Setup
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Figure 3: HappyFace  data  flow at  DESY  Grid  Resources  Centre:
grid-happyface.desy.de (1), grid-mon0.desy.de, tchobbit.naf.desy.de,
online resources (2), gridcenter.desy.de (3)

HappyFace features the separation of information collection, processing and displaying.
While the relevant monitoring sources is fetched via the DESY afs from grid-mon0.desy.de,
tchobbit.naf.desy.de, online resources, etc., the HappyFace framework is executed on
grid-happyface.desy.de. It creates the HappyFace website, which is interpreted and
visualised by gridcenter.desy.de. The HappyFace setup is shown in figure

2.2.6 HappyFace Module Development

For the monitoring of DESY grid resources, various modules for different monitoring
purposes have been developed.

GIIS Tests This module evaluates the error codes of recent GIIS tests. The alias and
both GIIS servers possibly being linked to the alias are being tested. Views for regular
grid users and for administrators are provided. The corresponding log file is linked.



Furthermore, the timely duration of the test is taken into consideration for the module
status.

SE Tests Testing file accesses via different protocols (GSIFTP, LCG-CR, and GSID-
CAP) after a preceding initialisation, a return code is evaluated. Different VOs are
taken into account. Log file links are given on the HappyFace webpage.

BDIl Tests Evaluating the error codes of recent BDII tests, the alias and all BDII
servers possibly being referred to by the alias are being tested. Views both for regular
grid users and for administrators are provided. The time duration of the test is taken
into consideration for the module status and the test log files are directly linked.

LFC Tests These tests analyse the errors of LFC server tests. The name alias and all
individual servers are being tested and test results are displayed separately for regular
users and administrators. Different methods and VOs are taken into account.

VOMS Tests For various VOs, several VOMS systems are being tested. The tests’
error codes are being rated and define the module’s status. Due to the large amount
of tests performed for a small time interval, only unsuccessful tests are displayed in the
default view.

CE Tests In order to identify problems with CE servers, all DESY LCG and Cream CE
hosts are tested. Several subtests provide a more detailed analysis. The corresponding
log files are linked.

SE2 Tests These tests monitor SE hosts for VOs ilc and dteam using two different
methods for reading and writing. The corresponding log files and monitoring graphs are
directly linked.

SAM Tests The service availability of all tests and for critical tests only are monitored
by this modules. The VOs Atlas, CMS and OPS are considered. In case of failure of
one of the tests, a link to a more detailed description is given.

Infrastructure Tests In order to monitor the grid infrastructure, several glite tests are
performed, including proxy initialisation, user interface setup, WMS checks, SE checks,
CE checks, and proxy unbinding. Similar tests are performed for the NAF infrastructure.

NAF Infrastructure Tests In this HappyFace module, die NAF infrastructure tests
are broken down into their subtests. These tests check critical NAF components and
give an overall view of the NAF functionality.



Black Hole Analysis In order to prevent the phenomenon that single compute nodes
may consume a large amount of submitted jobs without processing them, a black hole
analysis is performed. This analysis identifies these compute nodes by comparing the job
consumption of each compute node with mean and sigma of an expected distribution.
Critical nodes are displayed on the HappyFace webpage.

Plot Grabbing The developed plot grabber provides a generic functionality to display
all kind of external image content. Defined in the configuration, the user selects post
html parameters via drop down menus; The number and kind of parameters is variable.



3 Conclusion and Qutlook

Beside recently developed modules, a large variety of already existing modules can be set
up easily. Available modules cover e.g. hardware monitoring, dCache [29] monitoring,
and PhEDEX [30] for CMS data transfers.

Another very useful tool are heatmaps, offering a quick view over the time dependency of
a test result. The development of a generic module could cover a large range of modules
used at the DESY Hamburg resource centre. Figure [ displays an exemplary heatmap
design.

Figure 4: Heatmap exemplary design

As always online tablet computers and smartphones become more and more common,
a HappyFace application for such devices is reasonable. It would compensate for the
inability of HappyFace to trigger alarms in case of critical situations and promises great
benefits in terms of real-time monitoring.
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