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» DLs are evolving into "Virtual Research Environments”
(Collaboratoria)

= Distributed frameworks for carrying out cooperative activities
like “in silico experiments”, data analysis and processing,
production of new knowledge using specialised tools

= Largely based on retrieval and access of always updated
knowledge from diverse heterogeneous content sources

= The knowledge produced is preserved and made available for
other usages inside and outside the VRE
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Highly dynamic, created and | Based on specialised tools
dismissed on-demand which support the generation
of new knowledge
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Dedicated Resources
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VRE System Management and Orchestration
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Dedicated Resources

= The cost of a dedicated
system can be too high for

volatile VREs that use many
resources Management and Orchestration

European Information Space: Infrastructures, Services and Applications Workshop Rome, 29-30th €
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Shared Resources
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= [nfrastructure sustainability
» Mechanisms for reducing the cost of the infrastructure mng

= Supported VREs

» Flexible and high quality solutions for satisfying the needs
of many different applications domains

» Simple procedures for creating VREs

European Information Space: Infrastructures, Services and Applications Wo'rkshop
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JGIneminneware

Simplifies the infrastructure
management

= Resources registration, monitoring, notification, ...
= Service deployment, dynamic reallocation, ...
= Service composition

f f ._-’m.

Resource ” Service H Content Source H Comp&Storage |
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IREgenerator

Simplifies the construction of
a VRE system

= Transparent selection and orchestration of
resources by

= Offering a GUI
= Abstracting over complexity
= Abstracting over heterogeneity

European Information Space: Infrastructures, Services and Applications Workshop
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JGUne Data kil

Provides flexible search
and management functionality

Content Mgt

S

| Data Fusion || Browse

Feature extr.

Source sel. I




FOCIHS: Searci Management

: IS

Content Mgt

Most important framework for
Information Spaces

Most important functionality /
service in Information Access

European Information Space: Infrastructures, Services and Applications Workshop




From Digital Objects
to Content across
elnfrastructures

Pasquale Pagano
CNR-ISTI




CPU usage - by week

CPU usage - by week

Memory usage - by week

2 = = 2 = 2
03 Wm 015 mg 103 i 1S M L5 A 10 w4
115 Mn 024 A9 72 Cori 3250 M 149 A 4513 o n
003 Wn 000 Ag 015 Cori 1848 Min 078 A 1938 o
%83 Win 1943 Avg 9205 Cori 000 M 000 Avg 1244 7.
000 Mn 000 g 03 cor 1238 Min 000 A 9.03 6
002 Mn 000 Ag 007 Dirg cr 330 e 010 Ag 2 r: 0.
004 Mn 000 Ag 005 Wsftir Curi L1 Mn 002 Ag 0 o
\awt udaba Sat 0ck
Memory Memory

CPU usage - by week

CPU usage - by week

BRKEBEX

NI

cokfoBy b
BBBREES

CPU usage - by week

= = 2
213 ag a2 i ase mm s
28 Ay e cor 2488 M 18
000 Ay 00 cor 00 Wm0
T Cri 15848 M 72
an g s cr 1072 W 8
03 ag 1ot Dirg cr: o8 M ®
010 Ay 039 Waoftira G 032 M O
Last udata: Sat 0ot

CPU usage - by week

=
in: 12
W 9es
W 000
Wn. 2748
Wn 1928
W 0.2
Wn 007
Last

aves
B 2uap_cache
B et cache
Biacha
=
e -
2 Suam Mg seaTan W 2770
2 Erp - 213
o 6.52n Mg 13002 M S0 2
8 inctive cier et G Gan Ay 86 1m hax 12 4dh
fd » Last update: Sat Oct 27 11:10:43 2007
Cur: 5354 Win 076N Avg: 404010 | Bapps ar L Win laom Avg 1o
e Gr: M Mim 000 Mg 2245 Bpaoetables  Cur S mn w200k g
ok cache Gir. I M 7som Mg 250w  Bowcache G s oM wn Lo A
Fery Gr: 153 Min 13484 Avg 154700 | B vestlocused  Gur 2
Saffars G adm Wn 22 Mg s | Bebcsne . Cor
Gir: 204dn Wi 7ooM Avg 461m  Beach ar
Gir: shaam Wi 000 Avg 40 A  butfers G ook
it ted G 173 Win MM AG 1250 | s ar e
wctive Gl 7267 Wini 608N Avg 686 3N v ar 23
tive_ Gr. Tie 7 Win 47.0M Mg 5610 B oemitted  Gur G "33 min wsm A
Miivecae G 15 Nin S0 Avg 123,501 | B sepre G G S3m min asn A o
e Gir: 1775M Wi 172N Avg leasan | Baceive G G, 75 am  Win 13900 Avg o
Ictive dirty  Gori d365m Min 12am Avg 12579 | B imsctive a G, 1956 Wi 973 Avg 266 260
Ictiveimedry Gur. 33E W 2 Avg i (25t update. sat 0ct 27 1050
Imctiveiclean | G 174m Mn den Avg 17 Nin o6 o 7o e . 32,300
Last update: Sat Oct 27 10:55:28 2007 li
" Interrupts & context switches - by week
2 so0 k Load average - by week by week
Individual interrupts - by week Exim mail throughput - by week L lal ost
o s Inode table usage - by week
2 VMstat - by weel , M 1
3 : 0 Y
£ 10k 3.0 0 Load average - by week
H £ P
5 £ 20 01
M s
H 00 s
> @ = £ ., x o .
cur @ received  cor 14 M 000 A 016 M 073 B m B B D B O
6.c Wroscted  Co 000 Min 000 A 000 M 000 s
oc Boomiated  Cor 4 W 000 Ave 016 e 073 fes cur: Look Min: 696,89 Avg 1050 Max s2ask (> | |
0.c 0.0 Last update: Sat Oct 27 18:21:19 2007 ple size Cur:  1.05k Min: 856.41 Avg 15.85%k Max: 117.21k 3
= gt 5 m m B : Last update: Sat Oct 27 10,3518 2067 .
ouse < 1 H
Bida " O Bruming G 4dm W 000 Ag Mmoo 74 n I I 4
e S mIOsle Cur 000 Min 000 A Som  Max: 155 £ @0 2
8 umbohei, ac Last pdate: Sat Oct 27 18:15:41 2007 § 10k l l o 2 2 = m > b
8 oo © B ! | Blod  wn oos W 000 005 8
i 000 000 £ = Uast update: sat 0ct 2. 2
mLoc 12,00k 1.7k 2
S 000 o0 g
@S 000 e me o 0m A oo &
Vet il g 7.0 23] e 2 = 2, Inode t w
] 8 availab § 60| g yiner cur.58 1 5 0 oo
| g 5000 ¥ so keyboard 0.00 § 200 k
: H H B cascads 0.0 £ 3
§ £ 8 4o T 0.0 8 1 H
i g m 4000 s Lo| BFS2 Mouse o0 H g 10k 3 ]
z o intern a0k |G 3 2 O idel ey 5 - g 2.0 §
pgt W context switches cur: 827k | & 2 I & 8 usb-ohci, usb-ohci 0.00 & -
FeE00 5 5 w00 ‘ g a0 etho 415k 5 9 ® b o " u
g = = 101 mioco 15,39k ] % g g
I 3 H @ 000 £ 3 H H
o £ £ 2000 ‘ e°+ mioc 1155k =114 & e 1
5200 H B e eg 3 e
. 00| I e @IS 000 @ ctive (f
2 - Les  pazsive b
# | ied Faited ! o 00
» a2 = » o resets Tem Wm0 A o resets ! x  a » =
cur (/) Hin (-/+) Ay (- = > =2 UeOi Gm eb s agdn &F | Bestablished (g open inodes cur: ruming  cur ) ruming  cu
Wbps 6 m.S/ 1778 L30W27.16k 47BN 12 gooo s aare.ss  Mim 12800 entropy  Curi 380353 a Binods table size Cur: 24 MI0slesp Curi 144720 BI0slesp  Cu
Lad

700

00

00

400

300

process states

200

100

Re2E¥88%

CPU usage - by week

cosBono B

Qirg
| softira

Nets

a0
i 20
¢
2 10
5
4000 5 &=
o I
5 H
L U
o 3
Wentropy  cur: BSR

coscoss i

CPU usage - by week

2 =
n oag o w135 M 08 Ag LY
2 ang  Bw Cor 2% M 216 A 372
@ Ay 000 o 00 Min 000 A 0.00
o ng 7 Cori S422 Wi 000 A  SLos
o Ay 74 o 008 M 001 A 118
o Ag 017 Bir Cor 143 Wi 0S4 Ag 26
00 A 018 Msoftira Cur 0135 Mn 010 Ag 0

Last pdate: sat oct Last pdate: sat

Netstat - | VMstat - by week
500 m
00 m
8 700 m
% com
% s00m
£ 4o
£ 300m I |
200
Inode table usage - by week
70k
3 ek
5 sk
L ok
5 30k
£ 2k
£
LI LSS
= 3 0w a2 = w »s %
cur (B open inodes 542 953 v 2756k Max: 5653
21195/ Binode table size Cur: 5102k Min 10,60k Avgi Lok Max 6122k
Last update: Sat Oct 27 11:15:17 2007

2 w108
Oct 27 18:25:36 2007




gCube Monitoring gCube Keeper

Autonomic management of VRE resources

Continuous analysis of VRE resources status - )
and management of non-critical failures

gCube Mw makes the VRE
management sustainable VRE System Administrator

VRE creation, VRE maintenance, and
supervision of critical failures

European Information Space: Infrastructures, Services and Applications Workshop
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Anatsimeninmnne s

= ES Communities usually operate over widespread geographic
scales

= Scientific collaborations do not take advantage of shared spaces,
resources and knowledge

= Usually very strict time constraints
= Existing infrastructures consist of operational tools and systems
which often do not interface with the ones of other institutions

= Large international initiatives adopt a number of different systems,
applications and services that must interface to exchange and
process information

= Evident fragmentation of services

= Enormous problems of interoperability either at services and data
level increased by lack of standards, common agreements and
computing/storage resources availability

European Information Space: Infrastructures, Services and Applications Wor
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Norkspace
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where objects of
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ain keatiires

Exp_lo}ts Iar_g_e_i_nfrastructure including EGEE PPS sites
Accessible via dedicated web portal

Content produced by a number of data providers (ESA, FAO,
EEA, MTS et al.) is organized in collections

Editable metadata available in different schemas and standards
Cross-collections and geospatial search
Content annotation

On-demand services composition and Grid task submission

Persistent user area to store reports, query result sets,
processes outputs

Reports composition (periodically revised, kept up to date,
published) and document templates definition

Integration with e-learning platform




IMPEGLVYRE Creation

N -_Th; I_rhpECt VRE has been designed and ér_eéted_on
demand by

= Selecting existing collections
* Importing new datasets

= Selecting existing services

» Registering new services

» Orchestrating services by exploiting the workflow
framework embedded in the infrastructure

» Deploy everything automatically
= Create automatically the GridSphere portal

European Information Space: Infrastructures, Services and Applications Workshop




Main Onjectives

* An open, feature-rich, inherently-distributed Search
Engine
= Composed out of diverse, autonomous, pluggable
elements

= Capturing complex application scenarios combining
* Information retrieval
= Data processing

= Maximization of resources placed at the disposal of
VRE managers and users

» Ease of sharing of resources, avoiding mis-utilization
and misuse

» Reduction of cost of ownership and use

European Information Space: Infrastructures, Services and Applications Workshop
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= Essential for:
* Maintaining QoS contracts
» Confronting infrastructure-raised challenges
= Attracting resources to the Grid

= Special challenges:
= Uncontrolled and dynamic environment
= High-dimensional search space
= Multi-facet quality metrics
= Heterogeneity

European Information Space: Infrastructures, Services and Applications Workshop




()

searciimanagement kit

= Search Management: orchestration of search services
= Operation highlights:

* Planning & Optimization

» Distributed Information Retrieval

= Incremental result delivery

European Information Space: Infrastructures, Services and Applications Workshop




PiStrnunon X 2

Retrieval of Distributed Information

Distributed Retrieval of Information

European Information Space: Infrastructures, Services and Applications Workshop



DiStHnunonEL: Inormatonsolrces

i System diversity
» Internal, registered/indexed by the system
= External, Google, JDBC data sources, ISIS/OSIRIS system

= Data diversity
= Structured and semi-structured (xml) = Images
= Geospatial and temporal
» Potentially thematically focused
* Processing diversity
= Metadata structures
= Querying cost
= Ranking estimation

European Information Space: Infrastructures, Services and Applications Workshop




DiStHnunonEL: Inormatonsolrces

= THE CHALLENGE
» Characterizing and indexing a diversity of sources
= Selecting the appropriate sources
» Fusing/Merging the results in meaningful lists

European Information Space: Infrastructures, Services and Applications Workshop
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Extract features

A\ > I | I.<~ Build Index

203 236 172 210 78

Query Index

Present results

Access metadata
& create

Feature Extraction Service Feature Index ResultSet
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SEIecling SouUrces anu kusing Restits

Indices

Source
Descriptions

Metadata
Collections

Content
Collections External
Repositories
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€oil - Distribution#2: Information Retrieval

= Numerous Search services, for info retrieval & processing

» Structured data and XML processing (scanners, sorters,
joiners, filterers, transformers, retrievers)

» Lookups (indices, FT indices, XML indices, Geo indices)
= Content-based searches
= External source probes
» Fusion / Merging of results
= Query language (internal) for interfacing
* Workflow language (BPEL) for execution

» Data transport mechanism (ResultSet) for communication

European Information Space: Infrastructures, Services and Applications Works
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in "El i

on ‘C
as 'd

@'ﬁoflhng / Monitoring
and (field: @“ Resource selection “hi

by 6008 Domain specific planning-

O
g (€ [SHJES

as'd
: [ o

Active Planning

Nothing selected

Applet started. 4
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Jiieries & Workiiows: it can get

oM JJJBJLJJ

project by 'title’, ‘date' on
(sort ASC by 'DocID' on
(merge on
/IMAP REPORTS
keeptop 8 on
(sort ASC by 'RankiID’ on
(join inner by 'DoclD’ on
(fulltextsearch by 'Mediterranean' in 'ENGLISH' on 'd369b3e0-fadc-11db-a297-9c01d805f283")
and
(fulltextsearch by 'Environmental’ in 'ENGLISH' on 'd369b3e0-fadc-11db-a297-9c01d805f283')))

keeptop 8 on (sort ASC by 'RankID’ on (join inner by '‘DocID’ on (fulltextsearch by 'Mediterranean' in 'ENGLISH' on
;;130§19db830e()f-2fggc):;)11db-a297-9c01d805f283') and (fulltextsearch by 'Environmental’ in '/ENGLISH' on 'd369b3e0-fadc-11db-a297-
c 5 '

/I EEA reports
keeptop 8 on
(sort ASC by 'RankiID’ on
(fieldedsearch by 'date' contains “1999*' on
(join inner by 'DocID' on
(fulltextsearch by "air polution' in 'ENGLISH' on '25ad3c50-fa41-11db-a270-9c01d805f283’)
and
(fulltextsearch by 'european’ in 'ENGLISH' on "25ad3c50-fa41-11db-a270-9c01d805f283’)
)

)
)

Rome, 29-3(




jptimail vtilization or Kesolrces

* Pre-query optimization:
= Monitoring and adaptation of VRE layout for optimal resource use

Content Source Selection:
= Filtering of collections unlikely to contain useful data

= Query terms and automatically pre-constructed Content Source
Descriptors

= Query Planning:
= Cost based optimization
= Heuristics and space-search

* Process Execution:

» Process optimization selects and allocates appropriate resource for tasks
= On-The-Spot processing:

» ResultSet mechanism to allow local filtering of large XML chunks of data
= Further mechanisms to facilitate efficient searches:

» |ndices
» ResultSet transport mechanism
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Iniormation netrieval: HOW IL'WOIKS

. B I HE N s V"-Il

Searck

European Information Space: Infrastructures, Services and Applications Workshop Rome, 29-30th Oc




From Digital Objects
to Content across
elnfrastructures

from theory ...
.. 10 reality




