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HMR General Objective

£ ' “...] to combine weather/climate
models, with hydrologic/water

~ cycle models, down to hydraulic
% models to evaluate the impacts

® on people, the natural
environment and infrastructure.”

: Source: DoWs for DRIHM and DRIHM2US




HMR e-Science

Meteorological Hydrological Hydraulic Impact
~ Model Model Model Model

pkg Meteo Models
Cb-Tram |

K

EERRE

pkg Impact Models
SISYPHE |

Property Damage

Rad-TRAM




DRIHM Experiment Suites

Experiment Suite 1
Rainfall

NWP Multi-model Stochastic
Ensemble Downscaling

Experiment Suite 2
Discharge

Pluvial Flooding (from Runoff)

Impact a0 . . . ;

/

Hydraulic o :
Open Channel Experiment Suite 3

Flow Model Water Level,
Flow & Impact

Fluvial Flooding (from River)

Groundwater Floodlni -




Scenario

» Enable the HMR community

— to setup a sequence of coupled models,
— to identify the appropriate data sources,

— to fetch the data,

— and to execute the sequence on the most
appropriate resources available for the
community



The Grid Problem

,coordinated resource sharing and

problem solving in dynamic, multi-

J

institutional virtual organizations’

Foster, Kesselman, Tuecke:
The Anatomy of the Grid: Enabling Scalable Virtual Organizations,
Int. J. High Perform. Comput. Appl. 15(3), 2001




Resource Sharing
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Virtual Organizations

(A

Virtual Organization s
» Organizationally structured &=
~ « Common goals

 Members provide and use resources
R —




M's Conceptual Vision
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@ XSEDE Science Gateway

(Example: Science Gateway for Life Science Big Data Research)

| User Interface =

' Job Management t User Management
System | System

Information Repository

Sharath Maddineni, Joohyun Kim, Yaakoub El-Khamra,
and Shantenu Jha,

g“ DARE (Distributed Application Runtime Environment) ', “Dynamic Application Runtime Environment (DARE)Z A

: " Service > : Standards-based Framework For Building Science

: Type I Service Type Il Service Type 1l Service ] Gateways”,

[L: Steaions Toots | [ Tfmeline Tosie. ] [ Comamic work ow) J. Grid Computing, (2012), 10(4):647

o

=
SAGA based Pilot-Job
Dynamic workflow system

Legacy Tools Haddop

Bioinformatics : : MapReduce
Biomedical I Glr.aph
Sequencing Analytics b Hive
Biostatics : ot HBase

HPC Resources Data Resources
Local Storage / GENI/NAS
Local Cluster/.'l._ONI / XSEDE /SQL Server / noSQL Server

BadD 33 & °




NCAR Science Gateway
Framework

= =
==

ESG NCAR Gateway ORNL CES Gateway

11

Source: http://www.nar.ucar.edu/2011/lar/cisl/science-gateway-framework.html



HMR ,Science Bus”

HMR Application Standard HMR
using DRIHM application
services and
interfaces ?
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HMR Endpoint .
@ VR Endpoint Binding (Web) Service



The VO ,drihm. eu”

drihm.eu
General information
Name © drihm.eu
Scope © Global
Status Production
Validation date 2013-05-27
Discipline Natural Sciences

Earth sciences

Supported services Globus
Enroliment Url © https://vomsmania.cnaf.infn.it:8443/voms/drihm.eu/
Homepage Url © http://iwww.drihm.eu/

Support Procedure Url ©
GGUS dedicated user support @ Yes

VOMS setup support No

Description e

The Distributed Research Infrastructure for Hydro-Meteorology (DRIHM) project intends to develop a prototype e-Science environment to facilitate this collaboration and provide end-to-end HMR services
(models, datasets and post-processing tools) at the European level, with the ability to expand to global scale. The objectives of DRIHM are to lead the definition of a common long-term strategy, to foster the

13




@ VO Membership Service

Filter (clear)

Service Type: VOMS v NG NGLIT ¥  Search: ~

Production: Y ¥  Monitored: Y v Scope EGI v Certification: Certified ¥ Include Closed Sites: [”]

Extension Name: (none) v
8 Services  (Showing 1 - 30) %
Hostname Service Type Production Monitored Scope(s) Host Site
» voms-01.pd.infn.it VOMS v 4 Y 4 EGI INFN-PADOVA
» voms-02.pd.infn.it VOMS 4 N 4 EGI INFN-PADOVA
» voms.cnaf.infr.it VOMS 4 Y 4 EGI NGL_IT
» voms.ct.infn.it VOMS Qf Qf EGI GILDA-INFN-CATANIA
» voms02.scope.unina.it VOMS v 4 Y 4 EGI UNINA-EGEE
» voms2.cnaf.infn.it VOMS Qf Qf EGI NGLIT
» vomsIGI-NA.unina.it VOMS Y 4 Y 4 EGI UNINA-EGEE

» vomsmaniasenafinfnsit VOMS N 4 v 4 EGI NGLIT
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EGI Grid Operations Centre Data Base as per 19.02.2015



PRACE Tier-0/1 Resources
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DRIHM DCI

I 1 1
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: : : v
I ette,
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L= sl Static Data Repository local
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~Science Gateway ‘ ey HeposTon! ,
gUSE/WS-PGRADE ~MyProxyService
portal.drihm. eu = | myproxy.ipb.ac.rs oDRIHM Binary MU 1 gurnniacinae Remote
Portlet for graphical Via djd{catedportlet -Information Service— Rep ository E visualization
workflow definition BDII drihm-tools.pub- : I
I P , | egee-bdii.cnaf.infn.it .lab.nm.ifi.lmu.de .
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H Description : 3D
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@ Executing Jobs in the Grid

Job definition
& specification

Predict rainfall probability
for next week

Submission to the Grid

Execution of the job

Computer center A Computing center B

o

Meta-Scheduler

Measurement DB

' (( ) ' (( ))
éi 1( ))" é

ﬁ

Store results and provide to
scientist

W=

File-Server A

-

File-ServerB




@ Simplified Repository-Based
Job Submission

Run model $model

( scsus )
Content of . /distrib
Job description

( Meta scheduler )

Job stuff
$jobid

~
Binary repository )

| Grid resource |
drihm-tools.pub.

b s T abnusds start.sh $model $jobid

] Target, doChecks”
checking input parameters,

«l directory right etc.

Preparations

(a4
(/ay/

home/drihm/DRIHM/*
/ / / / Target,updateDRIHMsoftware”

Do rsync to the /tools and /lib directory look for updates for the binaries
using the SSH authentication files <l and libraries

Target,prepare-input”
Prepare the input, mainly untar
«l input.targzin $JOBDIR

Repository Usage

Target,run”
Execute the provided simulati-

on/tool. For every tool, dedicated
lines are defined

Target,collect-output”
Collect the calculated ouput,
mainly creation of

<« output.$jobid.tgz

Target, tidy”
Remove job working directory

<l $J0BDIR




Gridification/DRIHMification
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B §§ of testable -----------evemcccccmanaansd )[ Prepare for testing J(---start script,
& 9 II software A input files, ...
-§ Q
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= (11 uccess? 0
5 yes
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DRIHM Extension |
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Additional Resources (XSEDE)
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@ Further DRIHM Extensions
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DRIHM Stack (Excerpt)

today
VS (S S A 7 A
EGCF Test Bed EGI|(Preproduction)
O O O O o |
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The Future

Global
Memo
+ v Supercomputers
Fast R

Key Trend:

The Fusion of Supercomputing
with Large Scale Data Analytics

Source: Per Nyberg, HPC Trends an

SAN
Interconnects D a ta LAN/WAN

Enterprise
Data
(structured)

d Dire

Public
Clouds

Interconnects

\CLOUD

GRID
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ctions in the Earth Sciences, 16th ECMWF Workshop on High Performance Computing in Meteorology, 2014



Model chaining works.
Experiment suites prove this.
We use Grid infrastructures.
,<drihm.eu" VO is in production.

Resources from EGI, PRA 5 LR Grid jobs are portal-
local ones.

triggered and repository-
‘ based.
6. The portal and the

repository act as wrappers.

OSSR

Bus-like extension of
science gateways.

DRIHM2US extends DRIHM
(XSEDE).

' t—.‘ 11. DRIHM attracts students.

9. Standards are mandatory. °

10. Trend: Fusion of HPC and
Big Data Analytics.

-6



Discussion
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Structure of a Multi-Physics
Execution Framework

Application Manager
BigJob/Load Balancing

3) BigJob Start Monitoring | } 4) Submit Sub-Jobs | 7) Sub-Job Monitoring
Advert
Service
1) Submit BigJob

i ' '\

Resource Manager
1 2) Start BigJob

BigJob

Multi-Physics Agent
l 5) Launch coupled subtasks l '

CFD

._.| MD ‘

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

8) Coupled Simulation, Checkpointing 28

Remote Resource

Courtesy Rutgers University



