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Background

e FEB RAS

e 6 scientific centers
o 32 Institutes
o 40 research stations \

e Many institutes work on similar or same
problems

e Scientific collaboration
e Data/resources needs to be shared someway




POI and IKIR - example of data
sharing in FEB RAS
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Grid — technology to facilitate integration

of distributed resources
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VO-B

Virtual
Organizations:

e Distributed
resources and
people

e Linked by
networks,
crossing admin
domains

e Sharing
resources,
common goals

e Dynamic

lan Foster, “Globus Toolkit® 4”, Tutorial, 1st Intl. Conf. on e-Science and Grid Computing, Melbourne, Australia, December 12



Globus Toolkit

e Environment for Grid-applications development
Develop new OGSA-compliant Web Services
Develop applications using Java, C/C++, Python Grid APIs

e A set of basic Grid services
Job submission/management (GRAM)
File transfer (GridFTP, RFT)
Database access (OGSA-DAI)

Data management: replication, metadata (RLS, DRS,
OGSA-DAI)

Monitoring/Indexing system information (MDS)

lan Foster
Globus Alliance (Argonne National Laboratory, University of
i Chicago, University of Edinburgh, NCSA, Univa Corporation,

University of Southern California, ...)
http://globus.org 1996-2006

the globus” toolkit
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Main GT components

GRAM — uniform service interface for remote job
submission and control

GridFTP —high-performance, secure, reliable data
transfer service optimized for high-bandwidth wide-
area networks

MDS — allows users to discover what resources are
considered part of a Virtual Organization (VO) and
to monitor those resources

GSI — standard mechanism for bridging disparate
security mechanisms; SSL/TLS, PKI, X.509, proxy
certificates

CAS — community authorization service, way to
outsource fine-grained access policy administration

Detailed components description: http://globus.org/toolkit/docs/



Data management in GT

e Stage/move large data to/from nodes
GridFTP, Reliable File Transfer (RFT)

e Locate data of interest
Replica Location Service (RLS)

e Replicate data for performance/reliability
Data Replication Service (DRS)

e Provide access to diverse data sources
File systems: GridFTP
Databases: DAIS (Data Access and Integration)

lan Foster, “Global Data Services”, Tutorial at 14th NASA Goddard - 23rd IEEE Conference on Mass
Storage Systems and Technologies, May 15, College Park, Maryland



RLS (Replica Location Service)

e Distributed registry that records the locations of
data copies and allows replica discovery

Maintains mappings between logical identifiers and target
names

Must perform and scale well: support hundreds of millions
of objects, hundreds of clients

e Local Replica Catalogs

(LRCs) maintain RLI
logical-to-target mappings

e Replica Location Index (RLI) /N
node(s) aggregate information LRC ||LRC || LRC

from LRC(S)

lan Foster, “Global Data Services”, Tutorial at 14th NASA Goddard - 23rd IEEE Conference on Mass
Storage Systems and Technologies, May 15, College Park, Maryland



DRS (Data Replication Service)

e Replicate data files to specified locations

Data Location

Data Movement Local Replica
GridFTP Replica » Location
Catalog Index

I

Local Replica
GridFTP Replica » Location
Catalog Index

Data Replication

List of
required
Files

“Design and Implementation of a Data Replication Service Based on the Lightweight
Data Replicator System”,Ann Chervenak et al., 2005



OGSA-DAI (Data Access and
Integration)

e Extensible framework for data access and integration

e EXpose heterogenous data resources to a Grid
through web services

e Interact with data resources
Queries and updates (relational DBs, XMLDB, files)

Data transformation/compression (XSLT, ZIP,
GZIP)

Data delivery (SOAP, GridFTP/FTP, e-mail)
Application-specific functionality
e Activities — mechanism for custom data processing



OGSA-DAI (Data Access and

Integration)

SOAP

SQLOne

Data
Service
Resource

JDBC drivers

Data
Resource

XMLOne

Accessor

Client

<>

Data
Service

Data
Service
Resource

SQL

XMLDB drivers

Data
Resource

FilesOne

Accessor

Data
Service
Resource

File 10 functions

<>

Data
Resource
Accessor

Relational DB

i

Files

Relational DB: MySQL, Oracle, DB2, SQL Server, Postgres

XML: Xindice, eXist

Files: CSV, BinX, EMBL, OMIM, SWISSPROT, ...

Mike Jackson, Amy Krause, EPCC, The University of Edinburgh, “OGSA-DAI Today”, GridWorld 2006



Functional View of Grid Data Management

Application

A 4

Metadata Service

Planner:

Data location,
Replica selection,
Selection of compute
and storage nodes

Replica Location
Service

Information Services

A 4

Security and Policy

Executor:
Initiates

data transfers and
computations

Data Movement

A 4

Data Access

A 4

Metadata Catalog
Service

http://www.isi.edu/~deelman/MCS/

University of Southern
California,

Information Sciences
Institute

Ewa Deelman
Gurmeet Singh

Compute Resources

Storage Resources




MCS (Metadata Catalog Service) 3T
o
e Data item — set of attributes and values
e Collection — set of data items or other collections
item may belong max to 1 collection
e View — set of data items/collections/views
ltem may belong to any number of views
e Flexible schema — data
items/collections/views can IS MCS
have custom attributes 1L L Webserer [€F Dusbus
e Authorization can be imposed — 7 | i i
on data items or collections — .
Application [ : > chl{i\-l:jd Icmif.‘x et [..m;-.ﬂL ?prlica
Limitations: Replg:eart;zation
e Described metadata scheme ”\
e No support for complex \§ Elomealciotsas
attribute structuring schemes °

Client MCS Interface




GT data services In production use

Earth System Grid: Climate
modeling data (CCSM, PCM,
IPCC)

RLS at 4 sites

Data management coordinated
by ESG portal

Jan Model 0
Datasets stored at NCAR - e
. . 7 Earth System Grid - Microsoft Internet Explorer _1d
e 64.41 TB in 397253 total files e o n e e # GG H-H0 '
laddress [{€] hittps: jmm. sarthsystemarid orgiindex. jsp | @ ‘Lln
o 1230 portal use rS Google - | = @psearchweb ~ @ecet e | gd | Pk . Ehostiocked feutcril [ | B -
Foses . Earth System Griduse] rassvont T
IPCC Data at LLNL o R
Peaple
. . Calendar
e 26.50 TB in 59,300 files i

e 400 reqgistered users
e Data downloaded: 56.80 TB in

. [Z=7 CCsM (Community Climate System Mocdel)
263,800 files i
e Avg. 300GB downloaded/day
(These data are fall 2005) ;- 4

lan Foster, “Global Data Services”, Tutorial at 14th NASA Goddard - 23rd IEEE Conference on Mass
Storage Systems and Technologies, May 15, College Park, Maryland



Accessing distributed data

Information System

A

[ 5
@'III*".IR, P.-Kamchatskiy

ORIS — Oceanographic Research and

AT — data visualization/analysis tool

Information about
data replicas

Data ID

Data files



Accessing distributed data

1. Use ORIS to find
Interesting data and
start analysis tool

2. AT requests data
using FTP

3. Proxy queries RLS
for available replicas

4. Proxy uses RSS to
select optimal replica

5. Proxy fetches data
file using GridFTP

6. Proxy sends data
to analysis tool

A GIS of POI FEB RAS - project of laboratory of complex analisys of oceanological information of - Microsoft Inter... E@|@

GridFTP

(data storage)

GridFTP| 5

Prox > AT
y (analy5|s tool) \
service O

FTP link 1
to data
ORIS
/ User
(metadata
storage)

daiin [paska Bua  Msbpanbos  Cepewc  Cnpaeka o

F\.ﬂ.p&tié@ http: i gis. poi dvo, ruf ssismo)?opk=0008pg=74 » aﬂepexon Copinin >

GIS of Pacific Oceanological Institute of FEB RAS
{Far-Eastern Seas of Russia and North-Western part of Pacific Ocean)

Seismoacoustic data catalog

o EQ Daiin Bpema Havyana Bpema oKoHYaHWA AnwT. H ('FLD)T D':EE;TDB cha""anDB Ki K
5@ 2> | 04090700.0AT (50626 K6) | 2004.09,07 00:38:30 | 2004.09.07 12:38:36 |12:00:06 50 2160000 & &p | Hc
# @ > 04090612.04T (50626 K6 2004.09.06 12:358:25 | 2004.09.07 00:38:30 12:00:05 50 2160000 & Ap |Hc
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# @] > | 04090512 . DAT (50626 K6) | 2004,09.05 12:38:14 | 2004.09.06 00:38:19 [12:00:05 50 2160000 & Ap |How



Submitting new data

ORIS
(metadata)

GridFTP
(data storage)

RLS

=T

File

Er B By |00 [29.10.2004 7||z9.10.2004 =]

Mame I
02111614.0DAT

2

04102623.0AT

Data file ﬂ@ata submit oz oo

0410251 1.0AT

tool User:

¢ / 1. Fills fields s o
= describing data

ﬂ file
2. Press “Submit” BT

I rojectsidatai04102911.0aT

U ser Kon-Bo KaHanoe

|6

Kon-g0 0TCHETOE

Data. Smert tOOI | 2150000.0

EpeMa Mex Ay oTCHETaMH AL

« Uploads data file to local GridFTP server et

MNapaMeTp Ocpe AHEHHA

« Updates RLS with replica location info G
e Updates ORIS with information about new

I 10-29-2004 11:08:23

d ata I 10-29-2004 23:08:28




Data replication

User (admin):

Make text file with
replication request
Submit this file to DRS
using command-line tool

DRS:

for current

o
Query RLS @

Replication O
request file

T

DRS

T T4 -1

location of | o | |
source file | @ : | | |
Submit file | Co 4 :
i .| |
copy job to I i KIR, '
RFT | | b
| PO, || MES, Schults | Kamchatka |
Update RLS | Viadivostok | Cape | :_ Pen. |
_____ - —_——— —_——— _—————



Example —working in ORIS with
seismo-acoustic data

I'IC TOW ABO PAH - MHTepaKkTWBHanA KapTa - Microsoft Internet Explorer - | Ellil
File Edit “iew Favorites Tools Help | ?
»

| Qrack - O - 1 2| &

Address IE http: {figis. poi.dvo.rufmap?opk=000
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Querying ORIS
for earthquakes
on 01.09.2006 —
10.09.2006 with
magnitude >5



Example —working in ORIS with
seismo-acoustic data

3 GIS of POI FEB RAS - project of laboratory of complex analisys of oceanological information of - Microsoft Inter...

EEX

dafdn  MOpaeka Bua  MsfpaHHoe  CepeMc  Chpaska
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Seismo-acoustic
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In analysis tool
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Example —working in ORIS with

seismo-acoustic data

Bra CwrHan Kadanel Devel Cnpaeka

Bra CwrHan HKananel Devel Cnpaeka

09-06-2004 02:02:39 # 253026 38238

09-06-2004 02:15:24 # 291264

09-06-2004 02:02:39 # 253026 38238

09-06-2004 02:15:24 # 291264
epdod [HY:MMCCoec] 00:00:27.31 - 00:00:04 .87 ¥ OTcuéTe 28- 157 # 12

Zoomed

oscillogram and
part of spectrum
with 2 peaks
specific to

Scalegrams of
selected
fragment

Bra Crhrnan HaHansr Devel Cnpaska

J6-09-2004 02:03:01 # 254147 38283 06-09-2004 02:15:47 # 292430]
pauuA:; MacwTafe: 1.00- 2770 OTeudTer 264147 - 202508 CpegHekeagp. oTkn.: 67,

Il!.

earthquakes

BMa CwWrHan KaHanel Devel Cnpaeka

Bva CurHan Kadanel Devel Cnpaska

09-06-2004 02:02:39 # 253026 38238 09-06-2004 02:15:24 # 291264
T Mopne Pexxum: LIN RE Pasmen: 536 3196 Macwrtade: 0.00- 6500 D=71.3

“' ql;lﬂ"ll\‘!lli\’H“Nl\'ll”

/()

09-06-2004 02:02:38 % 263026 38238 09-06-2004 02:15:24 3 291264
- Mopne Pesxum: LIN ABS Pasmep: 536 % 196 Macwrafer 0.00- 6500 D=71.3

Filtration




Conclusion

e Grid Is very promising technology In
general and in data management in
particular

e We use OGSA-compliant services to
Implement data management subsystem
of ORIS (GIS) in POI FEB RAS

e We believe Grid technology might be
useful for PICES too

Thank you!
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