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Collaboration CERN openlab / EDS

EDS is a contributor member of the

CERN openlab \ »

The purpose of the joint project between CERN oy ! g M

and EDS is to carry out research and development y

in the field of monitoring, management and < "’

operation of Grid services. CE RN
openlab

The CERN openlab is a framework for evaluating and
integrating cutting-edge IT technologies or services
in partnership with industry
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Motivation

Better understanding the state of the Grid helps improve the
reliability of Grid services

"You can't manage what you don't measure"

Sensors/Agents — Transport — Repositories Views
*  Monitoring —— * Presentation
Grid ‘automated manual
:decision making decision making
PR
< Control
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Motivation

Many Grid monitoring tools are in use

Domain Monitoring Tools in use
. . . ]
Grid Application Experiment Dashboards —
Applications monitoring T
GStat
central : : idVi = &4 | =e [N
Grid sl Grid Services SAM/GHdVleW i ,._'_
“IMiddleware ste|: | monitoring GridiCE - —
| services | GridPP Real Time Monitor &3
: L
local i Local o Lemon/SLS | T
resources ' ocal monitoring Nagios H
_ Ganglia o
site
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Motivation

But...

The Grid Is a large distributed infrastructure

Grid monitoring data are complex!

Current tools visualize data by sorted tables, bar charts, etc.

Difficult to present an easy to understand top-level view which
provides

- quick, action oriented oversight and insight
- help understand job failures and availability patterns

Can new visualizations help?
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GridMap Visualization

Idea
e visualize the Grid by using Treemaps
(Grid + Treemap = GridMap)

regions
Example GridMap UKI France GermanySwitzedand CentralEurope
site —
|I
aG:
Ital I_L
Size of rectangle is e.qg. ms —

- size of site (#CPUs) ce ' | — 1
- #running jobs Bl L“‘"‘”"—M'“E"M
gJ \ —_—_lh:

T aaa \ SouthEastemEurope ‘
M iy M SS i
= I T
Hl ™ A %
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GridMap Visualization

Idea
- visualize the Grid by using Treemaps
(Grid + Treemap = GridMap)

ok degraded down
| /

Example GridMap

Colour of rectangle is e.g.
- SAM status of site / service
- Availability of site / service

- SouthEasternEurope
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Multiple Views

GridMaps can be used for top-level, geographical and VO views

Global GridMap

Top-level View

Application Domain GridMap

Large-scale
Federated Grid
Services
Infrastructure

VO Views
. cross-location

- Corrective action effect
Federation,
] Partner,
Geographical Site. etc
Views ’ ]
Local GridMap Local ap Local GridMap
Next level of GridMaps
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‘Trends

Trends can be understood by looking at a sequence of GridMaps

Site Availability over time:

22 Sep 2007

aaaaaa

s, .
23 Sep 2007 24 Sep 2007 25 Sep 2007

0% 25%  S0% Y99 100%
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More Views

Correlations of metrics can be discovered by switching between
different views

sites without colour do

Site Availability from different VO perspectives: not support the VO

Overall Site
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GridMap Prototype Architecture

- GridMap Server GridMap View
‘ , r———---- I r—-—=—=—=-=-=-=--=--- \
I I I itfle I
existing ; ! ; !
itori
etem(@y | : : =
y ( ) 1 1 1 : I
| | | |
@ i I | | "
—3 : — I
I | | | I
1 . I | |
+ GridMap I Web Browser
L _Server | b e !
- provides client side code and - Browser based Web 2.0 type client
Grid sites client supporting services component
- implements GridMap Layout - single interactive and responsive web
Algorithm page (no page reloads required, data
- retrieves and caches data from Is retrieved in the background)
existing monitoring systems - fast switching between views possible
- POC implementation is based on - details of the site/service statuses are
Apache / Python shown as a context sensitive Tooltip

- POC implementation is based on
HTML, lightweight JavaScript libraries,
AJAX type communication pattern
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GridMap Prototype View Component

Link: http://gridmap.cern.ch

Drilldown into region by clicking on the title

J GridMap - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe .‘;-

@ T -~ @ X ||:| http:figridmap.cern.chigmf / |'| PJ |'|G-:~ngi-.= |L+“]

GridMap Prototype — Visualizing th7/'State" of the Grid

[regions | [ terz [ pps | [ &l |~
[ show sitenarmes

Size by

Topology View /

use histarical CPU numbers

iCPUs [BDII i Running Jobs

Husevo specific information

SAM Results

Virtual Organization:
[ ops ][ aice ][ Atas J[ cMs ]

ST | —

Service:

CERN-PROD
overall site status=ok ey . [ Site ][ CE H 5E ][ SHM ]

Current Status:

St Fus latest SAM test results \

[ status ] [ daily J [ weekly J [ monthly ]
@ CERN openlab / EDS
Latest SAM r¢sults, Site Status, for 'OPS’' VO, 29 Sep 2007 17:02 GMT. - - - (-] 29 sep 2007 17:02 GMT N
Size of site rectangles is number of CPUs from BDII.

Down  Degraded <k

Certified Production sites, grouped by regions.
\
Fertig / \ o .
/ \
Context sensitive Description of Colour Key
information current view
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29 Sep 2007 17:02 GMT ' SEDI] I

Historical Status & Availability: ™ —

Grid topology view
(grouping)

Metric selection for
size of rectangles

Metric selection for
colour of rectangles
VO selection

Overall Site or Site
Service selection

Show SAM status

Show GridView
availability data

L @
CERN


http://gridmap.cern.ch/

GridMap Prototype: Link to Existing Tools

Clicking on a site opens a page with details in GridView/SAM

UKI

France

UKI-LTZ2-QMUL
availability=83%

25 Sep 2007 {whole day)
CE=96%

SE=92%

SEM=92%

sBOII=100%

Total CPUs: 1102

l. | n
| L

INFMN-PISA

CE availability=100% ™
25 Sep 2007 {(whole day)
gridee pi.nfn.it=100%
gridce? .pi.infn.it=63%
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Conclusions

- GridMaps are a new approach to visualizing complex monitoring data
of the Grid

- The same type of visualization can be used for top-level, regional,
and VO specific views

- GridMaps can identify correlations and availability patterns
- A prototype for visualizing SAM data has been implemented
- Can be used for visualizing other data, e.g. of experiments, alarms

- GridMap web component can be embedded into other tools, e.g.
Dashboards (if you are interested, please contact us)

- GridMaps are a result of the CERN openlab / EDS collaboration which
takes place within the CERN-IT Grid Deployment group

\
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Contacts:

Dr. Max Bohm Dr. Rolf Kubli
EDS / CERN openlab EDS Switzerland
max.boehm@eds.com rolf.kubli@eds.com

max.boehm@cern.ch

EDS and the EDS logo are registered trademarks of Electronic Data Systems Corporation. EDS is an equal opportunity employer
and values the diversity of its people. © 2007 Electronic Data Systems Corporation. All rights reserved.
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