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Motivation

Datenwachstum: Archiv des DKRZ

... durch Modellexperimente
- Uber langere Zeitperioden,
- mit hoherer Auflosung,
- Ensemble-Rechnungen.

GrolRe Datenmengen, vorauss. mehrere PB fur IPCC AR5
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Motivation

Verteilte Datenarchive (WDC, IPCC, etc.)

Einheitliche Auswerteprozeduren,
aber heterogene Datenarchivierung
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C3Grid Userworkshop Berlin

C3Grid: Usage szenarios
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Login at the Portal ()
Query for Datasets (DIS) ()
Job start (Scheduler) ()

DMS ( )

Data selection, staging,
Preprocessing ( , )
GridFtp ( , )

(Qﬂ;JX ( ), Chemical Forecast

Results downloadable in the
Browser or alternative usage of
ftp for bulk transfers ( , )
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Workflows in C3

Daten — Extraktions - Workflows
Datensuche
Einfache Datenoperationen (Ausschneiden, Mittelung)

Diagnostische Workflows
z.B. Stormtrack, Feuchtefliisse,
CAPE, Eady - Parameter

Grafik - Workflows
Darstellung von Daten aus Modellexperimenten,
z.B. Wettervorhersagen bzgl. Atmospharenchemie
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Diagnostische Workflows

|dealtypische Aufgabe:
Berechne Klimasignale fir ein
Ensemble von Modellsimulationen des IPCC

Standard-Berechnungen wie...
-Stormtracks (Mal3 fur synoptisch-skalige Variabilitat)
-Baroklinitat
-Feuchteflisse

-CAPE (convective available potential energy)
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Scientific Results

Deviation from Ensemble Mean (20c) IPCC winter storm track

analysis (20c):
16 models (23 runs)

ECHO-G ECHAMS MRI NCAR
IAP INMCM MIROC-H MIROC-M
FRA-IPSL GFD GISS-AOM GISS-ER
CCCMA CCCMA T63 CNRM CSIRO Ensemble Mean (20C)
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Scientific Results

Deviation from Ensemble Mean climate change signal _
IPCC winter storm track

analysis (climate change
signal):
16 models (23 runs)

ECHO-G ECHAMS5 MRI NCAR
IAP INMCM MIROC-H MIROC-M
FRA-IPSL GFD GISS-AOM GISS-ER

Al1B Ensemble signal

CCCMA CCCMA T63 CNRM CSIRO
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Diagnostic Workflow: Q-Flux

Integrated transport of humidity and humidity flux divergence
between selected levels for a selected area.

Input:

Temperatur

Relative oder Spezifische
Feuchte

Horizontaler Windvektor

Berechnung kann unter
Einbezug von Werten an der
Oberflache erfolgen.

Formulierung des Codes in Fortran90/95, GRADS,
Shell und Perl sripts.
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Diagnostic Workflow: CAPE

Integrierte convective available potential energy,

und convective inhibition CIN.
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Input:

Wie QFLUX, mit Daten auf
mindestens 3 vertikalen

Niveaus
(CIN: 4).

CAPE wird mittels Farben,
CIN mit grauen Isolinien
dargestellt.




Nutzerszenario — bisher

Datenprovider
e W .

Account

Datenprovider

Datenprovider

Datentransfer
‘ 15-20h, 20GB
e Ressourcen,
Transferrate, Zeit

Visualisierung . |agnosetool
2-3h \* Stromtrackanalyse
. Speicherbedarf Ausschneiden 5_3h
Ergebnisse Formatkonvertierung

Gracriken - . Bandpassfilter/Standardabweichung

Datgn flr Zwischen-u. | Mittelung tber Zeitsegmente
Endergebnisse 4-5h
etwa 40GB
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Nutzerszenario im C3-Grid

Prozessing-
parameter

Eingaben am Portal

Nng Ubers Portal

Datenprovider

Praprozessing/Datenbereitstellung

— Kommandozeilenvariablen

Daten und Metadaten

¥

Diagnosetoo
tromtrackanalyse

Ergebnisse

Graphiken
Daten

Formatkonvertierung

Bandpassfilter/Standardabweichung

Mitte lung Uber Zeitsegmente
Aufbereitung Graphik mit GrADS
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o Aufbau der Workflow Infrastruktur

C3Grid Userworkshop Berlin Uwe Ulbrich




Lineare Workflow - Struktur

C3Grid fur die Arbeitsschritte ...

Identifikation der Daten  Prozessierung & Analyse Ergebnistranstfer
- Institution, - Transfer und
bei der Daten liegen — ;ym verarbeitungsrechner, Visisualisierung

- Speichersystem - Berechnungen

- Formale & logische

—— SO
Datenstruktur m”ﬂ ==~ @
o —
== T
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Ausblick: Komplexere Workflows

Berechne Differenz zwischen zwel Datensatzen...

Transfer Analysis Export

Data Extraction .
ta ....... traction S — Difference

Storm
rack
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Datenabhangigkeiten innerhalb von
Workflows

Analysis

Data Extraction Difference

: Pre -
Staglngii g processing% P J\

P - PNe
< Signal —»
' Erack J

"| processing
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General: Split workflow into tasks

o 3

Sequentielle Aufgaben

Parallele Aufgaben

transfer

transfer complex workflow with
data dependencies
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Workflow Scheduling Service

WSL Description

v

/

WSS interpretes metadata (WSL) of job and each task

each workflow represented by

Workflow Scheduling Service (WSS)

JobManagementFactory = — — —|

[ Scheduler J

A 4

KJobManagementService\

(- 2] —--
Bh:: -~ 8]
NC Z
| A
_________ I
4
TaskExecutionFactory —I
1 7
A
[f |
- \ 4
TaskExecution
Service
1

Job Management Service (JMS) instance
analysis
validation

forwards task to TES that manages
execution on different Grid nodes

each atomic task assigned to a
Task Execution Service (TES) instance
(e.g. transport, analysis, visualization)

scheduler decides where and when to
start a task execution
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Some techncal detalls:
Workflow Scheduling Service
uses Web-services from GLOBUS Toolkit Framework.

Job Management Service and Task Execution Service are two
different service classes.

Job Management includes Workflow Decomposer
and a Workflow Handler for scheduling individual tasks.

Submission of Jobs by GLOBUS WS-GRAM.
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Erforderlich:
Metadatenbeschreibung von Workflows:

 Formulierung von Abhangigkeiten zwischen
Teillaufgaben innerhalb des Workflows

 Beschreibung in C3Grid-specifischem
XML dialect (WSL)
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workflow description

tasks

workflow l '
execution template

workflow
template framework for
P execution of _
computing data extraction
description jobs over Globus template

framework for
workflow part

\\/ framework for

extraction from data
bases, defined standard
values

formulates dependencies between atomic tasks
described in C3Grid-specific XML dialect (WSL)
Interpreted by the Workflow Scheduling Service (WSS)
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Workflow description

XML Workflow Template

A

<?xml version="1.0" encoding="UTF-8"?>
<wsl:Workflow

xmlns:xsi= -

xmlns:wsl= "http://schemas.c3grid.de/wp6/wsl/2007/09" >

<wsl:Task identifier="#####H#">
<wsl:Dependency operator="and">
<wsl:Parent >####</wsl:Parent >
</wsl:Dependency >
<!l-- Fill in task Description here -->
</wsl:Task >

</wsl:Workflow >
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workflow-element
encapsulates the whole
workflow

task-element encapsulates
a task. The identifier
defines unique tasks.

dependency-element
defines the task-ID of the
previous tasks. The
operator-property specifies
the performance condition.

every task must include a
description. JSDL-
description in another
template.




Workflow description

Execution Template (JSDL) Resource-element
encapsulates a defined

selection of possible
resource-providers for
<jsdl:JobDefinition  id="#, .. ]> e Sl
<jsdl:JobDescription >

DataStaging-elements
encapsulate all transfers,
————————————————— - connected with the task:

<l-- Trgnsfer-Biogk=- = = = = = = = = = = =
e i Typ Source | Target
Implizit
<I--Exqention Bigpk == = === ===~ ~ - import | x
U = Export | - X

jsdl-posix-extension
encapsulates all

</|sdl:JobDescription > application data

</jsdl:JobDefinition >
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workflow description

Data Extraction Template

%JobDeﬁnition (O ="#H#HHHEHE, [..]>

<jsdl:JobDescription >
<l-- Resource Preselection Block -->
' ————————————————— -
e e e e e i
<l-- Tra}nsfeerd(_--Z __________ -
e e e e e i
<!--Dat,a.Execmian.Block_--> _______ -
I e e e _
_ o data-extraction extension
</de|:JObDeSC”pt|On > encapsu|ates a"
</jsdl:JobDefinition > informations for the data
extraction
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* Beispiel des Datenworkflows
mit den CDO-Tools
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CDO Workflow

Perform a single or multiple cdo commands on selected datasets.

& full-accessibility only in API version, yet
& C3Grid Portal implementation: Ensemble Statistics

C3Grid Workflow — Ensemble Statistics

& Statistical values over an ensemble (Workflow CDO Option):

cdo ensmin, ensmax, enssum, ensmean, ensavg, ensvar, ensstd, enspctl
example: cdo -ensmean indatal.grb indata2.grb indata2.grb outdata.grb

& Data (ensemble of three runs for each experiment):

IPCC-AR4 data of MPI-M: ECHAMS, (MPI-OM)

& Data selections:

spatial-temporal part and CF standard names (same as for staging request)

Documentations:

@ CDO Workflow: http://www.c3grid.de/fileadmin/c3outreach/generation-1/cdo_wf.pdf

& CDO documentation: http://www.mpimet.mpg.de/fileadmin/software/cdo/cdo.pdf (pp. 67/68)
Contact: Martina.Stockhause AT zmaw.de (MPI-M, IFM-GEOMAR)
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CDO Workflow: How Is It accessed?

Selection of Experiment (3 runs performed for each)

Definition of spatial-temporal section Definition of CF standard names

Ensemble Statistic Option (CDO)
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