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Motivation

Data movement is always been a significant requirement for
the successful execution of scientific use cases.

Grid Middlewares are already providing solutions to move
data from/to hosted data sources/sinks via clients with
protocol implementations

These end clients must have a knowledge of the each
underlying transfer protocol for performing transfers

The layer of interface is required to abstract the protocol
Implementations from the actual transfer

#) JOLICH
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Motivation: Data Movement Scenario (1)

-Initiate transfer
-Check supported protocols
-Monitor transfers

A 0LICH
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Motivation: Data Movement Scenario (2)

ol

VY

-Initiate transfer
-Check supported protocols
-Monitor transfers
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Client Requirements: Moving Data A -> B

Doesn’t care about the underlying transfer

Doesn’t deal with different protocols

Doesn’t deal with different security models

Doesn’t want to learn new interfaces for different data types
Easily manage Structured/Unstructured data

#) JULICH
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Interface Requirements

High-level interface and abstractions

l.e. Unix cp — no concern if local/remote disk
Hide protocol implementations
Work with multiple security models
Extensible & composable with other services

Job execution and management
Security services

#) JULICH
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OGSA-DMI

Standard produced by OGF’'s DMI WG

OGSA Data Movement Interface (DMI): “tackles the
problems of discovering of data transport protocols available
at the data's source and destination location and agreeing
on one of them, and the actual invocation of the agreed data
movement”

Defined Porttypes for creating and managing multiple
transfers

Defined state model to see transition of each transfer going
through various states

DMI has published specifications for core and WS-|
renderings

WSRF Rendering is the next step
A JOLICH
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OGSA-DMI Architectural Usage
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OGSA-DMI: Interfaces and Porttypes

DataTransferFactory (DTF)
Factory entity initiates data transfer and returns DTl EPR
Selection of the appropriate protocol from available protocols
Specify the support of undo strategy

DataTransferinstance (DTI)

Encapsulates data transfer (data source and data sink)
Information

Manage individual transfers (start/stop/resume)

Allows monitoring the state of real data transfer
DEPR

Addressing element to specify data source and sink

Includes room for authentication tokens

Explicit data locations

#) JOLICH
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Usage of DMI with Job Management Services

Enable Job management interface to easily perform file
staging operations
Job management interface will act as a client to DMI
Interfaces
Examples:

Integrating DMI with UNICORE core services

UMTS Grid middleware has also provided an implementation
of DMI working with its core services

#) JOLICH
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UNICORE — A Seamless Interface to Grid

UNiform Interface to COmputing Resources

seamless, secure, and intuitive

Guiding principles and implementation strategies
Standards-based: OGSA-conform, WS-RF 1.2 compliant
Open, extensible, interoperable
End-to-End, seamless, secure and intuitive
Security: X.509, proxy and VO support
Workflow and application support tightly integrated
Variety of clients: graphical, command-line, portal, etc.
Quick and simple installation and configuration
Support for many operating and batch systems
Implemented in Java for platform-independece

#) JOLICH

12



UNICORE Architecture -1

command- Eclipse- GPE

Portal client, scientific clients

e.g. GridSphere Jine based application and applications
client client client

authentication
emerging
UNICORE Service UNICORE standard
Atomic : Atomic interfaces
. Registry .
Services Services
Grid services
hosting
UN\I/S/:SEE UNICORE UNICORE
hosti-n WS-RF WS-RF
ronm % hosting hosting o i
environmen s environment job |ncarnat|9n&
authorization
-
1
Target System Interface Target System Interface
Local RMS (e.g. Torque, LL, LSF, etc.) Local RMS (e.g. Torque, LL, LSF, etc.)
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UNICORE Architecture -2

Unicore Atomic Services

TargetSystemFactory

- Job Submission and
TargetSystemSerwce_ Management Services
JobManagementService

StorageManagementService
FileTransferService

OGSA-*
BES (Basic Execution Service)
JSDL (POSIX)
_ Standards to offer
HPC-BP (Base Profile) interoperability
HPC-FSP (File Staging Profile)

Data Management Services
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UNICORE DMI Implementation -1

UNICORE offers WS-I based DMI implementation
Implementation can be easily ported to WSRF rendering

Supports all the mandatory elements of the DMI

specification [GFD-134]

Decouples client from transfer mechanism and abstracts the

responsibility of data movement

Current implementation only supports Explicit Data Transfer
mechanism

Client specifies an absolute path of data source and sink
ftp://isc-storagel/folder/source.txt -> ftp://jsc-storage?2/folder/source.txt
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UNICORE DMI Implementation -2

WS-Resource

Services Tier: UAS
- high level transfer creation
- monitoring transfer properties

DataTransferFactory DataTransferinstance e .
- verify incoming requests

DataTransferFactorylmpl || DataTransferinstancelmpl

XNJSFacade
Execution Layer: XNJS
DMIProcessor - inject DMI based dependencies
- structure and validate state model
ThirdPartyTransfer - manage queues for multiple transfers
- perform real transfer
GSIFTP FTP HTTPS
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Interoperability Scenario: WISDOM (1)

Wide In Silico Docking On Malaria (WISDOM)

Developing new drugs for neglected and emerging
diseases with a particular focus on malaria

Accelerated Research & Development for such diseases
Reduced Research & Development costs

ISGC-2009, Taipei, Taiwan 17
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In vitro : ,experimentin a
controlled environment
outside of a living
organism'’

In silico : ,performed
in the computer




Interoperabllity Scenario: WISDOM (2)

WISDOM in the context of DEISA & EGEE

WISDOM also aims at developing new drugs for Malaria
WISDOM uses EGEE for large scale in silico docking

Comp. method for prediction of whether one molecule will bind to another

Using AutoDock and FlexX provided via gLite in EGEE
Output is a list of best chemical compounds (potential drugs)
That is not the final solution, only a potential list of drugs
Refine best compound list via molecular dynamics (MD)

Fast MD computations use highly scalable AMBER in DEISA
AMBER (Assisted Model Building with Energy Refinement)

Goal: Accelerate drug discovery using EGEE + DEISA

ISGC-2009, Taipei, Taiwan 19



Interoperabllity Scenario: WISDOM (3)

e Dataflow and workflow in a virtual screening
* Docking with FleXX and AutoDock in EGEE
* Molecular Dynamics (MD) simulation with AMBER in DEISA

Molecular dynamics (MD): a computer simulation in which atoms and molecules interact for a period of time
under known laws of physics providing a view of the motion of the atoms

ISGC-2009, Taipei, Taiwan 20



Standards
allow same

Interoperability Scenario: WISDOM (4)

GridSphere Portal WISDOM
ient for all JSR 168 X.509 PKI sclentist o
steps 7 o H client-side
g GRNNY.. oJ g~
SAML B
FlexX @ AMBER
AutoDock . Jop .
iob A submission
submission ‘._
ﬁ SAML _ RRERN  XACML OGSA-BES
. VOMS . SAML
proprietary OGSA-BES — 4 5 UNICORE-BES
AuthZ ”/’ Trust " M~
mechanism CREAM-BES| = rus Y @
UNICORE-DMI UNICORE 6
| FlexX | @ | AutoDock | 4
Compound list

(potential drugs)

Manual analysis of output

and manual initial file transfer process

DMI Implementation

Open Standards implemention
| Scientific Software |

Steps in
the process
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OGF Interoperabillity Fiesta:
Plan WS-Rendering Tests

Details: http://forge.gridforum.org/sf/wiki/do/viewPage/projects.ogsa-dmi-wg/wiki/PlainWSinterop
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Conclusion (1)

DMI allows transparent and abstract interface layer for the
data movement in Grids

Better candidate to advertise available data sources/sinks

Grid middlewares are required to foster interoperability
between HPC <-> HTC infrastructures e.g DEISA, EGEE

WISDOM application can leverage standards to execute
jobs and stage-in intermediate results

UNICORE can be used in e-Science applications to

seamlessly manage and monitor jobs, and control data
transfers

use different kinds of infrastructure (HTC, HPC) together via
standardized interfaces
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Conclusion (2)

UNICORE source is open on SourceForge.net
Access to world-wide scientific community
Responsive mailing list
Contributions are welcome

For detalls visit www.unicore.eu

Invited to Join OGF DMI-WG effort
VISIt http://forge.qgridforum.org/sf/projects/ogsa-dmi-wg
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Questions????
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