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Abstract

This report describes the Integration Prototype KA Infrastructure V1” and roadmap to

V2. This first OKKAM prototype integrates the ir@tiversion of the infrastructure for entity
management to provide the first operational Emtigming System (ENS) service — ENS V1
and supports the initial set of OKKAM-empowered TBoto use and demonstrate it. The
creation of the prototype is based on the OKKAM jé&b Milestones MS3 (Basic

OKKAMization and entity import — WP4), MS4 (Basicnfity storage infrastructure —

WP2/6) and MS5 (Basic Entity Matching Methods — \W8A@), where the implemented

services for the OKKAM Infrastructure has beensid by the involved WPs.
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Executive Summary

This report describes the Integration Prototype KB Infrastructure V1” and roadmap to

V2: This first OKKAM prototype integrates the irativersion of the infrastructure for entity
management to provide the first operational Emtigming System (ENS) service — ENS V1
and supports the first set of OKKAM-empowered Totdsuse and demonstrate it. The
creation of the prototype is based on the OKKAM jégb Milestones MS3 (Basic

OKKAMization and entity import — WP4), MS4 (Basicnity storage infrastructure —

WP2/6) and MS5 (Basic Entity Matching Methods — \W87@),, where the implemented
services for the OKKAM Infrastructure has beensid by the involved WPs.

The ENS V1 Service includes initial versions ofdlithe major OKKAM components and is
running on a 24x7 Quality of Service operationai®an the OKKAM Production Platform.
The OKKAM ENS V1 service was demonstrated at the-Review on 24 October 2008,
and launched on the Production Platform in MAC d@ff November 2008, with an initial
repository of 593,000 entities, including people& amganisations extracted from Wikipedia,
world cities extracted from Geonames, and othecigpentities. ENS V1 supports 7 initial
fully operational OKKAM-empowered tools: OKKAM4MS lyg-ins (Word, Internet
Explorer and Outlook), OKKAM4P — Protege, FOAF-oiMaand OKKAM4FireFox

ENS V1 is the first of the three OKKAM IntegratioBrototypes and Integration and
Demonstration Subprojects (ISPs) and subsequefgdPiReviews defined in the DoW, that
structure the project development and productioster systematic evolution towards the
targeted OKKAM infrastructure and ensure integratid the contributions from the different
PCAs into the infrastructure and the applicationst lipon it to be delivered as follows:

1. OKKAM Infrastructure V1 — Nov08, (Review 1 — FeB09

2. OKKAM Infrastructure V2 — Aug09, (Review 2 —Janl10

3. OKKAM Infrastructure V3 — Aprl0, (Review 3 —Junl0

The results of each integration and demonstratioprayect are integrated into an integration
prototype, which showcases the contributions adudesuring the subproject. This process
began with the Trento OKKAMnode as an initial fasbtotype OKKAM Infrastructure VO,
and has now achieved its first Milestone with teéease of the first operational ENS V1
service. Thus there is always a running OKKAM Systand the development process is then
a continuous incremental development and improvénoénits components using the
OKKAM Distributed Development gForge Platform atww.okkamdev.organd their
integration into the current operational systenmpgishe procedures and guidelines defined in
D5.1 (OKKAM Development and Deployment Guidelines).
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1. Introduction

The OKKAM project aims to enable the Web of Enstia global digital space for publishing
and managing information about entities, where eeetity is uniquely identified, and links
between entities can be explicitly specified anplexed in a variety of scenarios. Compared
to the WWW, the main differences are that the donddi entities is extended beyond the
realm of digital resources to include objects ihentrealms like products, organizations,
associations, countries, events, publications,lfi@tepeople; and that links between entities
are extended beyond hyperlinks to include virtuatly type of relation.

However, to make this happen, the Web of Entitiestnrigger (as the WWW did) what
economists call network externality effect, andsthequires at least three pillars to be in
place:
1. a suitable infrastructure which can support thenoped sustainable growth of the
Web of Entities;
2. a critical mass of new entity-aware content and @atessible to a very large number
of users in a relatively short time;
3. a collection of exemplary and high impact applcas, which can prove to the key
players in ICT that investing on the Web of Engitie worthwhile.

The OKKAM project presents a strategy and an affeavork plan to build the three pillars
of this Web of Entities, not only from a technigadint of view, but also from a social,
organizational and business-oriented perspectifes deliverable focuses on the first pillar
but also contributes to the third.

This report describes the Integration Prototype KA Infrastructure V1” which is the first
OKKAM prototype that integrates the initial versioof the infrastructure for entity
management to provide the first operational Emtigming System (ENS) service — ENS V1
and supports the initial set of OKKAM-empowered [Bam use and demonstrate it.

This report builds on inputs from:
- D1.1-Requirement Analysis Report-WP 1-M4
D1.2-Requirements Analysis for Entity-Centric Infaation Management in Corporate
Environments-WP1-M4
D5.1-OKKAM Development and Deployment Guideline-WH8
D6.1-Joint Report on Entity Management Fundamemés, (WP2, WP3)-M9
- Pre-Review Meeting inputs and feedback, held o®e#bber 2008.
And parallels
D8.1-Mockup “Entity-centric Search Engine”-WP8-M11

The ENS V1 Service includes initial versions ofdlithe major OKKAM components and is
running on a 24x7 Quality of Service (QoS) operaiobasis on the OKKAM Production
Platform. The OKKAM ENS V1 service was demonstraethe Pre-Review on #4ctober
2008, and launched on the Production Platform inQvién 14" November 2008, with an
initial repository of 593,000 entities, includingegple and organisations extracted from
Wikipedia, world cities extracted from Geonameg] ather special entities.
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ENS V1 supports 7 initial fully operational OKKAMygowered tools:

1. OKKAM4MS plug-ins

a. Word,
b. Internet Explorer
c. Outlook

2. OKKAMA4P — Protege
3. FOAF-o-Matic,
4. OKKAMA4FireFox

ENS V1 is the first of the three OKKAM IntegratioBrototypes and Integration and
Demonstration Subprojects (ISPs) which showcasesctmtributions achieved during the
subproject. This process began with the Trento OKKAde as an initial fast prototype
OKKAM Infrastructure VO, and has now achieved itstfmajor milestone with the release of
the first operational ENS V1 service. Thus theralgays a running OKKAM System, and
the development process is a continuous incremeleatlopment and improvement of its
components using the OKKAM Distributed DevelopmemForge Platform at

www.okkamdev.organd their integration into the current operatiosgbstem, using the

procedures and guidelines defined in D5.1 (OKKAM vBlepment and Deployment
Guidelines).

1.1 WPS5 - Integration, Technical Management and Rol | Out

This is the second deliverable of workpackage 5 %WWP5 is producing the three OKKAM
integration prototypes (in Nov08, Aug09 and Aprii@at will systematically evolve towards
the targeted OKKAM infrastructure and ensure iraéign of the contributions from the
different PCAs into the infrastructure and the &mtlons built upon it. The integration
prototypes will be the basis for the creation ad@ tbKKAM applications. Together with the
applications they will also form the basis for flanned system demonstrations to potential
users of the infrastructure and of the applicatidiigese prototypes will also showcase the
contributions achieved during each of the 3 Integnaand Demonstration SubProject (ISP)
phases of the project which will be targeted towaadpecific “type of entity”, which defines
the subproject focus:

ISP-1: “Foundations of the Entity centric appro@HKKAM Infrastructure”
ISP-2: “Matching, Ranking Searching”

ISP-3: “Advanced extraction, Reasoning and Evohiti focused on entities related
to the organizational knowledge management appicat

Based on the user requirements (from WP1) the p@coject objectives of WP5 are to :

1. Coordinate development and delivery of the threegration prototypes based on the
research and development results in the differeofeBt Competence Areas (PCAS)
from WP2, 3, 4, 6 and 7.

2. Ensure that these prototypes are used to integrateoordinate coherent delivery of
the 3 applications from WP8, 9 and 10 leading &rtiemonstration in WP15.

3. Use each of the operational prototypes to feed tilocommunity building, roll-out
and operation work as the project progresses.

© OKKAM Consortium 2008 - FP7-IST-215032 4-Dec-08 age 6 of 49
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4. Design the roll out plan and organize the on-ggoudplic launch of the OKKAM
infrastructure.

WP5 began with the definition of the D5.1 Guidedindn parallel with the user requirements
work of WP1, particularly T1.7 (Requirements forchaical Infrastrucuture). This work
investigated the practices adopted and rules tiwlb®mved, when developing and deploying
components for the OKKAM infrastructure. It is amfastation of the rules set up to ensure
sustainable OKKAM infrastructure development. Thisrk also included the investigation
and establishment of a suitable distributed develag management platform (gForge at
www.okkamdev.or§jto manage and coordinate the coherent produetiohintegration of all
components of the 3 integration prototypes by theious development teams over the

duration of the project. The infrastructure alsaldes bug reports and the entering of feature
requests.

WP 4° OKIKAMIzation & —
F—r Entity Import ppel W ORIAM-omp owered Tools

»

P WPE: Entity Lifecycle Managemen!

3 WP3: Intelligent Entny ||
Matching and Ranking

WH2: Storage and Indexing Infrastructure
‘l" 1 L J
W1 Requiremen
1 — > W5 Integration, Technical Management & Roll Out

Analysis
— 1. A

o WHE: OkIAM Application 1

I WPS. OKIAM Apphcation 2 ‘

{ H WRI0: OKIKAM Application 3
— |
v

WP 15 Demonstration

L 4
WP 14: Community Building, Dissemination & Exploitation

WP 11 Project Manag ement

WP 12: Project Assesment & Evaluation

WP 13: Training

Figure 1 WP5 within the overall OKKAM work structur

The effort of WP5 is budgeted to be 85 Person MeiBMs), or 11% of the total project
effort, distributed amongst the partners as foltows

Partners PMs %
MAC 32.0 38%
EPFL 14.0 16%
LUH 10.0 12%
UNITN 8.0 9%
UMA 8.0 9%
EXP 4.0 5%
SAP 3.0 4%
ANSA 3.0 4%
NUIG 3.0 4%
TOTAL 85 100%
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The WP5 OKKAM ENS service provision, is positioneihin the overall OKKAM
implementation strategy as follows:

1. | Building an Entity Name System (ENS) as a scalable and |
sustainable infrastructure for the Web of Entities I@.

2. | Bootstrapping the ENS by pre-loading a large population |
of entities which may cover popular domains and fostering | wp4g 7 |
the creation of a large amount of QKKAMized content

3. | Showcasing the benefits of the approach by building high-

impact applications and services which take advantage of woaNoTeYioll
this infrastructure to do something that was not possible :
before

4. | Involving key players and relevant communities in the |
development of services, applications and content to ensure | wpi4 |
the sustainability of the ENS after the end of the project

5. | Actively working on producing demonstrations and sl
showcases which can attract attention and resources I:

()]
—
o
C
o]
=

Figure 2 OKKAM WP5 Implementation Strategy

This WP5 service implementation approach ensures:

Tight inter-organizational collaboration across tle@sortium
No last-minute patchwork of independent pieces
Synergies on shared skills and competence
Intensive use of collaborative tools (e.g. wiki,iling lists, virtual seminars,
virtual meetings) + f2f meetings
Strong focus on engineering and integration
Clear development guidelines (D5.1) and strict ex@ment
Closed gforge platform for code sharing and bugkirey
No isolated modules, but a coherent infrastructuegleoffs ...)
Parallelization oResearctandProductioninfrastructure

Strong emphasis on impact, service deployment aplbigation
We can’t convince users if you have nothing to show
... but what you show must be convincing
Early focus on market feedbacks
SWOT analysis and market analysis

1.2 OKKAM Integration and Demonstration Subprojects

The three OKKAM Integration and Demonstration Subprojects structure the project,
foster systematic evolution towards the targeted K@K infrastructure and ensure
integration of the contributions from the differeRCAs into the infrastructure and the
applications built upon it. The results of eachegration and demonstrator subproject are
integrated into amtegration prototype, which showcases the contributions achieved during
the subproject. The following table gives an ovenwiof the subprojects, the related
integration prototypes and the relevant deadlines.

! See section B.1.3.1.4 of the DoW.
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Subproject title Integration prototype | Deadline
ISP-1 | Foundations of the Entity-centric approagh  OKKAMréstructure V1]  Nov08
ISP-2 Matching, Ranking Searching OKKAM Infrastructure Y2 Nov09

ISP-3 | Advanced extraction, Reasoning & Evolutip@KKAM Infrastructure V3| JunlO
[Operational infrastructure
Table 1: The OKKAM Integration and Demonstratiorbgrojects

1.2.1 Integration Prototypes

ISP-1, ISP-2 and ISP-3 will be targeted towardpexsic “type of entity”, which defines the
subproject focus. This means that the developmiemtatching and recognition methods will
focus on the respective entity type. Currently, -ISB focused on entities that represent
persons as well as related entities like orgaronati ISP-2 will focus on events and location.
ISP-3 finally will focus on entities PRI — PRI

of type “product” and relatec 10 11 20 28 30
entities targeting the organizatio entity
knowledge management applicatio "

entity
matching

The 3 integration prototypes will be [ ...+
delivered: birasiructue
1. Month 11 (Nov 2008)
2. Month 20 (Aug 2009) b
3. Month 28 (Apr 2010) ISP-1 ISP-2 ISP-3

The integration prototypes are the ba: Figure 3 OKKAM Integration Prototypes

for the creation of the OKKAM

applications, foster systematic evolution of projegsults, ensure horizontal integration of
RTD contributions, result in integration prototypese the main drivers during the project
life-cycle and cause all work to converge (at [p&st
times in the 30 months of the project

M12 M23 M30

Together with the applications they also form thsig for the planned system demonstrations
to potential users of the infrastructure and ofapplications.

The WP5 process started very early in the projeitt Wechnical Peer Group Walk Throughs
of the components of UNITN’s OKKAM Infrastructured¥ This provided Partners’ software
developers with:

0 an insight to the thinking behind them,

o sample OKKAMised content in its repository, and

o initial OKKAM empowered applications.

These insights provided developers with sharedjimsiand a more coherent basis for their
own OKKAM development, and evolution towards theSEM1. This approach of sharing,
evolving and integrating will be continued throughthe project.

2 At the Kickoff Meetings in Trento on 16-18 Jan 800
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The overall aim is to foster coordinated and cdestsdesign and development of the various
components and services within the OKKAM infrastaue, the efficient and consistent
deployment of the developed components respectiegotverall nature of the OKKAM
infrastructure, and the sound interaction betwed(KA&M infrastructure operation and
further development.

1.2.2 Preparing operation and going public

The prototypes of the OKKAM infrastructure develdga the ISPs are the basis for going
public with the OKKAM infrastructure. Here a stagagproach is planned, where the ENS
V1 is a restricted version of the OKKAM infrastruot is now already made available
publicly early in the project to start attracting iaterested community. This will be followed

by launching events for extended versions as thegrprogresses.

It is crucial for the success of the OKKAM approdbhat everything that is made available
publicly is of high quality, stable, user friendgnd well documented. Going public,
particularly this first step with ENS V1, thus, indes the operation of a separate stable,
operational and populated instance of the OKKAMtaysthat is accessible by the general
public for finding, assigning and re-using entithsi This ENS V1 system OKKAMnode
instance will not be affected by current developmertthin the project. Furthermore, its
operation will be monitored and data will be repted for ensuring persistence.

The details of preparing the operation of the puBIKKAM infrastructure will be agreed and
described in th&oll out and operation plafD5.5). A first formal launching event for the
OKKAM infrastructure is planned for mid 2009. Thisll be based on the ENS V1.1 which
will be the next upgrade to the currently availagdevice. It is planned to put the launching
event in the context of another event such as &pemce, where a potentially interested
community is already assembled. ESWC 2009, WWW 2888 ISWC 2009 are promising
candidates for this purpose. The members of theemtise communities will be good pilot
users of the OKKAM infrastructure, since they arestty open-minded and aware of the
problems that OKKAM is addressing. It is also fe®s to realize a small service on top of
the infrastructure for the launch event, whichasoted to the event context and raises the
attractiveness of using the OKKAM infrastructuredagets community members involved.
Ideas for this service will be decided by the OKKAMoject team, perhaps after the
experience of demonstrations at the First Projestid®v in February 2009. The launch event
will be accompanied with further marketing actiegito raise the awareness.

At that point of the project, further OKKAM resultgill be available as well, which will
further strengthen the impact of the launching &véhis includes the community web portal
and a first set of OKKAM-empowered tools. The conmityi web portal will be up and
running (D14.5, Month 15) enabling interested uderdollow up with OKKAM and its
further development, e.g. by getting actively ingal in further OKKAM developments. The
availability of OKKAM —empowered tools will increasghe usefulness and usability of the
launched infrastructure.

The targeted performance of this first launch & @KKAM infrastructure will be defined
during the requirement analysis activities of thEK@M project. It will be based on an
analysis of the expected user cases and the relsted expectations with respect to the
performance. The achieved performance of the laeth&NS V1 service will be evaluated
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and compared with the targeted performance. Thyetad performance as well as the results
of these evaluation activities will become partie report “OKKAM in Numbers” (see WP
12). The target performance of the ENS service euithlve with the launch of new versions
along different dimensions, which mutually influeneach other. This includes a growing
number of entities, a growing number of entity typeptimization of employed algorithms,
integration of more advanced methods into the epgulsolutions, etc. It will be part of the
OKKAM in numbers activities to dynamically adaptethkarget performance to the project
developments and user expectation and to monioacthieved performance parameters.

1.3 Development Roadmap to OKKAM Infrastructure V1 Integration
Prototype

The WP5 development work of Task 5.2 that led s dhrrent OKKAM Infrastructure ENS
V1 Integration Prototype and this report, is shawthe following work plan:

OKKAM WP5 Integ, Tech.Mgt & R/O Workplan Jan |Feb [Mar [Apr |May |Jun |Jul |Aug |Sep |Oct |Nov |Dec [Jan |Feb |Mar |Apr
@24/10/08 1 213 4 5|6 |7|(8|9 10|11 |12|13| 14| 15| 16
WP5 - Integration, Tech Mgt & Roll-Out MAC
Pleanary Meetings (Trento, 16-18/1/08, Galway, 28-29/08/08) e ®
Task 5.1: OKKAM Dev & Deployment Guidelines (MS1) MAC me
MS3 Basic OKKAMisation & Entity Import (WP4) |EXP 5]
MS4 Basic Entity Stroage Infrastructure (WP2, 6) [EPFL (5]
MS5 Basic Entity Matching Methods (WP2,3,6) |L35 (5]
Task 5.2: Integration prototype "OKKAM Infrastructure V1" |MAC
T6.2.1 OKKAM Infrastructure V0 UNITN
T5.2.2 Installation of OKKAM Development Platform Svcs UNITN
T5.2.3 OKKAMcore V1 First Preduction Version MAC
T5.2.4 Move Existing Client Tools/Apps to use V1 from V0 UNITN
T6.2.5 Populate ENS V1 Service Repository UNITN
T5.2.6 Demo of OKKAM V1 Integration Prototype
Show V1 OKKAM ENS, Toolsx7 & Applicationsx3+1 All
OKKAM Project Pre Review (Luxembourg)
ICT 2008 in Lyon, 25-27 Nov All
T5.2.7 D5.2 Integration Proto OKKAM Infrastructure V1 MAC
Structure draft D5.2 report & Plan of V1 Implementation JJ (1]
Complete D52 to document V1 & roadmap to V2. JJ Hmn
Task 5.3 OKKAM APl Reference Guide (MS7) EPFL (5] i
Draft OKKAM V1 Public API. HS [ ]
Complete D5.3 to document API Ref Guide EPFL m|
OKKAM 1st Project Review (Trento)

Figure 4 WP5 Roadmap to ENS V1
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2. OKKAM ENS V1 Service

The OKKAM vision is anopen decentralizedand global knowledge space (the “Web of
Entities”) in which every entity (individual, instae, “thing”) named on the Internet is
assigned a unique global (public) identifier. Idgalthe same identifier (modulo 1D
resolution) is used to name the same entity acaogstype of device, format, application,
service, domain, language. A whole new generatfoantity-centric tools and applications
will make use of these identifiers to design anglement more intelligent services for a
large number of users.

The OKKAM System has a repository for storing thitg identifiers (that will in later
version be distributed and replicated) along withme small amount of descriptive
information for each entity. The purpose of storitigs information is to use it for
discriminating among entities, not exhaustivelyaliésng them. Entities are described by a
number of attribute-value pairs, where the atteboames and the potential values are user-
defined (arbitrary) strings. The exact number dfilaite-value pairs used to represent an
entity is not preset, but may vary according to ithfermation provided for each specific
entity.

Clients interact with the system through the OKKA3érvices layer. Clients can be both
human users and applications. There are two typesevaction.

1. Clients inquire about the identifier of
an entity by providing a set of
attributes that describes this entity. If
the entity exists in the repository, the
system returns its identifier.

2. Clients may modify the state of the
repository, either by inserting a new
entity in the system, in which case
OKKAM returns the newly assigned
identifier, or by changing some of the
attributes of an existing entity.

As shown in the figure, the end result is that

all instances of the same entity (i.e. mention Figure 5 OKKAM System

in different systems, ontologies, web pages,

etc.) are assigned the same OKKAM identifier. Tfaee joining these documents and
merging their information becomes a much more stngyild effective process than before.
The first step towards this ambitious system wadensith the launch of V1 of the OKKAM
Entity Naming System (ENS) Service.
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2.1 OKKAM ENS V1 Launched

The OKKAM ENS V1 service was launched on the single
Production Platform in MAC on f4November 2008. This
has a complete hot-backup to ensure 24x7 Quali§eo¥ice
continuous operation of the service. In additiors itunning

on the R&D Platform at L3S, and the Development
Plattorms in EPFL and UNITN. These focus on
Integration/Matching, Storage and Lifecycle/Impogti
respectively.

The OKKAM ENS V1 Service consists of the following ~ Figure 4 ENS Service Platforms
initial components:

a) OKKAMcore - OKKAMpublic

b) OKKAManorm — initial storage repositories layer

c) OKKAMmatch — matching component.

d) OKKAMaccess - Access Manager

e) Web Services Interface

f) OKKAM lifecycle - LifeCycle Manager

g) System Logger

h) Ziplmporter — for importing OKKAMised content.

These core components are illustrated in the foligwiagram:

Storage componentstores IDs with the
corresponding profiles and provide rich indexes
for efficient retrieval
Matching component uses a library of
methods to match any arbitrary description of an
entity to its ID (if any) in the ENS repository
Lifecycle component controls the evolution of
the ENS repository through time and space
Access supporting;
OKKAM web services. provide general
APIls allowing authorized users of
application to access and interact with
the ENS
ENS-enabled applicationsany
application which can use the interfaces
to interact with the ENS

Figure 5 ENS V1 Components
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A search of the ENS V1 service with a simple user
friendly interface can be testedvatw.okkam.orgby
clicking “Search the ENS” on the home page as ¥adto

The following is an example of a search result: \1—‘[

Figure 6 Example of ENS Search Rebult

The ENS V1 was launched with the following content

People & Organizations

425.105 persons

99.325 organizations

Extracted from Wikipedia using Named Entity Recdigni (NER)
All world cities over 1000 inhabitants,

77.541 locations

Extracted from Geonames dataset
Special entities - MDBI dataset

1.017 special entities
Total: 592.988 Entities

® Note that this query took 604mS, which indicatbat tthe distributed webservices interactions (betwe
UNITN and MAC) operate quite fast, even though BNS V1 architecture has not yet been optimised for

operational performance. However the repositorgnell scale as yet, and is running on just oneeserihe
service performance and latency will now be logfsegt Annex A) and included in the “OKKAM in Numbers
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2.2 OKKAM Empowered Tools

The ENS V1 supports the following fully operatioaad OKKAM-empowered tools.

1. OKKAM4MS plug-ins
a. Word,
b. Internet Explorer
c. Outlook

2. OKKAMA4P — Protege

3. FOAF-o-Matic,

4. OKKAMA4FireFox

These can be be tested and run from the TestTulfepaye ofvww.okkam.ord

Figure 7 OKKAM Empowered Tools Test Tubes Page

As the ENS V1 has been launched and is availablthadirst common instance of the
OKKAM service, it can now be used by Partners usafigof these OKKAM-empowered
tools to not only create further OKKAMised contetit also to undertake common
experiments and use-cases that will begin to
- verify the assumptions and user requirements aisadysVP1,

what the service is good (and not good) for,

guantify scale and performance issues,

explore operational procedures (including integaityl trust), and

identify the critical success factors of the evahservice’

4 At www.okkam.org/test-tubes
®> As recommended in the OKKAM Report of the Pre-RevMeeting of 24/10/2008.
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It can also now be used as a real demonstrator-mfoa resolvable persistent global
identifiers, to begin analysing the business bésnefequirements, opportunities and possible
risks of the service. Its only when the actual ®ervis demonstrated that this can be
realistically understood and assessed by users,candt compare, contrast and possibly
collaborate with potentially competing approached/ar services This will also enable a
start to be made on the networking and developroetite wider OKKAM community that
will be critical to the long-term sustainability caevelopment of the eventual ENS service,
as discussed in D5.1

® For instance, such as the announcement of Opeis@alseavww.opencalais.com/node/9501
" D5.1 OKKAM Development and Deployment Guidelinktrch 2008.
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3. OKKAM ENS V1 Architecture & Components

From a macroscopic point of view, there will beaggk-scale, global, OKKAM service, called
OKKAMpublic, which provides for the Entity Reposijoand a service infrastructure so that
tools and applications can make use of this newn@ogy at the base of the OKKAM
architecture. Furthermore, we envision "corpor&KAM servers, which are installations
of the OKKAM infrastructure within local networksjtranets, etc., that enable organizations
to run their own entity repositories for applicaisothat deal with information that has a
limited, private scope. These corporate OKKAM viné able to - but are not required to -
either synchronize part of their information witiKRAMpublic, or publish themselves a
selected part of their information based on acogss’.

As illustrated in the figure below, the OKKAM prafewill provide for three specific
applications on top of OKKAMpublic,

1. The OKKAM Portal, which will include an entity-ceit search engine

2. Arrich entity-aware content authoring environment

3. An application in the area of entity-centric orgaational knowledge management

The OKKAM Portal will maintain its own, domain- amgbplication specific content, but will
- apart from that - build directly on top of OKKAMplic. The other two applications are
envisioned to maintain their own content, and

will additionally build on their own secure and

private corporate OKKAMSs, which

architecturally speaking are what we call

OKKAMnNodes, described in further detail below

(also OKKAMpublic is in fact "only" an

OKKAMnNode, but due to is unique character

and envisioned size is given its own name).

What remains to be described from the

microscopic perspective is the OKKAMnode, as

illustrated in the figure. It represents one

“installation” or "instance" of the OKKAM

system, and consists of a layered architecture Figure 8 OKKAM Global Architecture

The components of the current ENS V1 are showhenldst section. The eventual OKKAM
architecture will be open, global, decentralized artlude

Replicated public nodes (ENS servers) hosted fergifit locations
o The ENS V1 on the OKKAM Production Platform is first of these.

Local “corporate” nodes for non-public data (andreag)
o0 The other Project Platform are currently exampfabese.

This is illustrated in the following diagram:

® These processes, their management and the necessiegies and large-scale algorithms are patteof
research outcome of the project, as described W Do
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Figure 9 OKKAM Architecture

This vision presents many challenges for the sepvits content and tools to use it. The
current ENS V1 is merely the first step and platfaio address these. The following lists
some of the core challenges, that are being adetidgsthe indicated workpackages (WP):

Storage and indexing [WP2]:
High scalability (billions of entities)
High performance for retrieval
Distribution (sync, alignment, coordination, indeg)
Schemaless indexing and retrieval
Public/private interactions
Data management through time

Entity matching [WP3]:
High performance (below a second for returningltesu
Schemaless matching
Variety of queries
Success rate at top 10 above 90 %
Combining different methods and heuristics at meti

OKKAMization [WP4]
(Semi-)Automated named entities recognition in @eta of formats
(unstructured/semi-structured/structured) and séimaontext extraction
Beyond standard NLP: matching named entities wkiK@M profiles to get
IDs
Non-invasive annotation of different formats of tamt (e.g. plain text,
HTML, XML, RDF/OWL, PDF, relational)
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Repository population [WP4]:
Extracting and importing entity profiles from a widange of heterogeneous
sources (e.g. wikipedia, news items, geonamesrainigatalogs,
ScienceDirect, etc.)
Data cleansing (prevent garbage-in, avoid or delaglicates, avoid privacy
law infringements, etc.)
Enabling fast bulk import from datasets in standarthats

Integration [WP5]:
Agreed shared development methodology (and use it!)
Ensuring the stability of interfaces and data thgioawut the lifetime of the
project
Reliability reconciled with research evolution

Lifecycle management [WP6]:
Entity representation (no fixed schema!)
Entity evolution (e.g. creation & update)
Repository adaptation (e.g. merge/split)
Security vs. accessibility requirements
Data lineage

OKKAM-empowered tools [WP7]:
Identify the most relevant tools and invest on them
Create a collection of common functionalities fd¢KAM-empowered tools
Work on a recognizable presentation layer (acrosis)
For any format, desigad-hocsolutions for querying the ENS for IDs and for
processing ENS results

3.1 ENS V1 Architecture

The diagram (from section 2.1) illustrates the BNS
OKKAMnNode architecture:

OKKAMstore - in this layer many crucial problems of
the architecture are addressed, as it deals with th
mapping from logical to physical representation of
entities. On the logical level, this layer's reposy
represents the core data necessary to identify and
disambiguate each entity, and also stores poiritera

the OKKAM entity into other (external) public
information systems, such as the WWW, knowledge®as
and databases.

On the physical level, this layer takes care of the
management of the massive amount of data thatohlas t
stored, potentially in a distributed or peer-toipieshion,
and the respective lower-level query mechanisms.

It was agreed early in the project that storage lavdne
Figure 10 OKKAMnode Architecture
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planned from the beginning to support replication ®KKAMpublic, and to support a local
OKKAMnode with private entities, private attributies public entities, and cachifg

Private OKKAMnodes will contain entities private the organization and will have their
own private attributes. It will push the changeshe public repository as and when required
although this is not mandatory. The private nodg ountain more attributes these attributes
can be used inside a corporation to give more in&ion about the entityf.

The storage layer (OKKAMSstore) is not designed @aused by users directly; instead, higher
level services such as the entity matching engirtbelifecycle management engine interact
with the OKKAMstore. Hence, the set of requirementsOKKAMstore is mainly specified

in the form of API (Application Program Interfacgjhich is used by the higher level services
to interact with OKKAMstore.

OKKAMmatch On top of the storage layer, we position the matghayer, which provides
for higher-level query and matching functionalitythe system. One of the main tasks of an
OKKAMnode is to match input data from an applicatiagainst all the entities in the
repository and to find a (list of) candidate(s) @¥hiulfill the criteria for further processing by
the application. The respective methods are siduarethis level.

OKKAMaccess To enable a secure and controlled access, alestgjio an OKKAMnode
have to pass an access level before queries caéssuied. There is a second level of access
control besides the query and matching level whagles care of the issue of which data from
the storage level may be analyzed to answer a imgtcin query request. This aspect will be
elaborated in far more detail during the courseth& project in ENS V2 and V3, and
represents one of the main research objectiveseocDKKAM project.

OKKAM Empowered Tools. As part of the OKKAM application services, an @ahe of
the project will be a set of user-friendly horizainapplications that enable the community of
users to create OKKAMized content. Examples incl@elug-in for the widely used
ontology editor Protégé which has already beenldped in prototype form, as well as word-
processors and HTML editors that have the abititgrinotate entities in their documents with
identifiers from OKKAM.

For the creation of OKKAM empowered tools the OKKAMam will not only rely on its

own development resources. Rather we will followpra-active policy of contacting tool

providers and to try to get them involved in prongl OKKAM extensions for their tool.

Hence the importance of a publically accessibleratpmal ENS V1 at this stage of the
project.

OKKAM Services. Every OKKAMnode will provide a set of largely digation and
domain-independent services that ease the OKKAMizaof larger datasets, the manual
entry of entities into OKKAM by a user, or the butkport of entities through special file
formats that will be specified throughout the pobje

OKKAMlifecycle : All entities in the OKKAM repository will have ifecycle. To guarantee
the manageability and sustainability of the remogitin terms of size, as a model and
corresponding algorithms for the aging of inforroatiare required. Furthermore, the

° At the Hannover meeting in March 2008,
% From D1.1 “OKKAM Requirement Analysis Report, Ap2D08
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representation of an entity is subject to consthange, which requires learning algorithms to
assess the part of the representation that is & icoportance, which again influences the
aging of information.

3.2 ENS V1 Operation

From a macroscopic point of view, and as shownhm t
figure, the ENS V1 service consists of:

an integrated set of core components which
constitutes the Entity Name System (ENS) and
provides a set of services;

one or more client libraries that ease access to
these services;

new applications (or extensions to existing- 3
party applications) which access and use these
services, either directly, or through the use @& th

provided client libraries. , _
Figure 11 ENS V1 Operational Elements

The ENS itself currently consists of the componetescribed in the last section. Their
operation and evolution are managed as follows:

Core: the integrating component that provides intecandi
between the components (managed by WP5);

Matching: responsible for entity matching (managed by
WP3);

Access component responsible for security-related
functionality, e.g. access control (managed by Uldid
UNITN in the context of PCA-5);

Figure 12 Components of - Life-cycle: responsible for everything that concerns the
ENS V1 evolution of data in the ENS (managed by WP6);

Storage responsible for storage of data in the ENS
(managed by WP2).

These components are integrated using “runtimeingad This means that they form

individual compilation units which are distributédidependently in binary form, and not
bound together at compilation time. This is achtetleough a plug-in architecture that uses
interfaces registriesandfactoriesfor component manageméht

The 3%party libraries that the components use are iategrby dynamic binary binding at
compilation time.

1 See “Eclipse Modeling Framework: a developer'sigyiFrank Budinsky, Published by Addison-Wesley,
2003, ISBN 0131425420, 9780131425422,
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So ENS V1 is accessible through the services iviges, and is thus constructed as a
component in a Service-Oriented Architecture (3AThe services are provided following
the SOAP Web Service stand&td

A web service decouples the service provider froengervice consumer, in that technically it
is a mere exchange of XML documents over the HTiideopol, and thus prevents any “code
contact” between provider and consumer. In thipeets using a web service is identical to
viewing an HTML page in a web browser: every viehagemote document on the web is in
fact the use of a web service.

The services provided by ENS V1 can either be usesttly by a software application over
the network, or through one of the client librarmevided. The client libraries are usually

accessed through dynamic binary binding at comeiaime, and then perform the tasks of
data exchange with the web services over the n&twor

3.3 OKKAMpublic API

The public API for use by client applications of RKM ENS V1 is available at

http://api.okkam.org/okkam-core/services/\WebServices

This provides the following functionality:
entity search
o Searching for an entity is effected by submittingearch query, evaluating the
returned query result, and retrieving individualitgrprofiles
creation of new entity
o Creation of a new entity is effected when a seguay returns a null restft.
retrieval of individual entity profile by entity id
o returns an entity profile for a given entity iddieti.
retrieval of entity ID by alternative id
o returns an entity identifier for a given alternatidentifier>.
retrieval of set of alternative IDs by entity ID
o returns a set of all identifiers that OKKAM knowshie part of the set of
alternative identifiers plus the entity identif@frthe entity
retrieval of set of alternative IDs plus entity iy alternative 1D

The API includes functions as well as conceptualdel® of the data that have to be
exchanged.

12 http://en.wikipedia.org/wiki/Service-oriented_arehiture

13 http://en.wikipedia.org/wiki/SOAP_(protocol)

14 See “Entity Creation Process in OKKAM” for an iefth discussion on this, downloadable from
www.okkam.org/intranet/work-packages/wp6-lifecycle-
management/entcreatmod/Entity%20Creation%20DocuatientEntity%20Creation%20Process%20in%200K
KAM-v1.doc/at_download/file

15 Seehttp://fp7.okkam.org/intranet/okkam-networking/okikand-linked-datdor a discussion of this and other
alternative 1D options.
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3.3.1 Detailed API Description

The following is the logic of the OKKAMpublic API:

/I Abstract base class for representing an entity
class Entity {

}

/I The default representation of an entity to be used
class DefaultEntity extends Entity {

}

Il This class is responsible for writing entities to the index or database.
class EntityWriter {

// Writes an entity to index

public write (Entity entity);

I/l Deletes an entity given an entity id

public delete (int EntityID);

// Updates an entity

public update (int EntitylD, Entity entity);

}

/I This class is responsible for reading entities from the index or database
class EntityReader {

/l Read an entity given an entity ID

public Entity read (int EntityID);

//Given an attribute-value pair finds all entities satisfying them. Assumes //that
‘Attribute’ and 'Value' are implemented

public Entity[] read (Attribute attr, Value value);

// 'EntityCollector’ returns an iterator over the matched entities

public EntityCollector read (Attribute attr, Value value);

}

/IAbstract base class describing similarity
class Similarity {

}

//Default similarity implementation
class DefaultSimilarity extends Similarity {

}

/[This class is responsible for searching and matching entities.
class EntitySearcher {
/I Similarity representation to be used while searching
private Similarity similarity;
public getSimilarity();
public setSimilarity(Similarity similarity)
/I Finds matching entities for the given query. We can construct a query,
Il for example, a “BooleanQuery” and then get the matching entities for it.
pubic Entity[] search (Query query);
// 'EntityCollector' returns an iterator over the matched entities
public EntityCollector search (Query query);

}

class Query {

© OKKAM Consortium 2008 - FP7-IST-215032 4-Dec-08 age 23 of 49



D5.2 Integration Prototype “OKKAM InfrastructurelV

/I An implementation of boolean query

class BooleanQuery extends Query {
public void setPredicates()

}

3.4 OKKAMstore in ENS V1 - AnormStore

The entity representation is decided apriori bysemsus. The entity representation may grow
until it does not affect the overall efficiency amsdalability of the OKKAMstore. The
OKKAMstore should also store the relationships lestwv entities. Other information
regarding the entity can be stored as entity afted Also, the statistics (number of times
matched, number of times downloaded, etc.) assatiaith an entity will be stored in a
separate database as these will require frequelates

WP?2 is responsible for developing the OKKAM scataéhd distributed storage and indexing
infrastructure - OKKAMstore. This includes a SeamRl which offers a collection of
methods for querying over the stored entities dradrtrelated information. The OKKAM
matching framework will mainly use this search APBIretrieve: (i) the set of the possible
matching candidates for specific entity profilesddii) additional information about entities
to assist the process in the matching modulesXample the reference of the resource from
which the entities were extracted.

OKKAM uses a 2-level matching architecture. Fiestnatching request is forwarded to the
OKKAMstore V1 large-scale distributed storage lay@own as AnormsStore. It uses an

inverted index to return a constant number of tademing candidate entities. This process is
known as coarse matching. Second, the list of catelientities is processed by customized
matching modules based on the content of the esititi

AnormStore is a Java based data storage systensttitas the entities in a fault tolerant,
scalable and distributed database as well as ingekie entities to enable efficient lookup. It
uses the following open source software:
Apache HBasE for the storage of entities. It is an open-soudistributed, column-
oriented data store built on top of Apache Hadoap ¢pen-source Distributed File
System similar to the one developed by Google (&FSyvhich provides
functionalities similar to that of the Google's Baple'®.
Lucené® is an open-source search engine library that imefes full text search. By
default it uses the TF-IDF algorithm for scoringe thesults. As it is written in a
platform independent language (Java), it can bd aseoss platforms. Lucene builds
an inverted indé¥ for efficient query processing. Lucene query lagg can be

1® http://hadoop.apache.org/hbase/docs/r0.2.0

" Snajay Ghemawat, Howard Gobioff, Shun-tak Leufitne* Google File System”, 19'th ACM Symposium on
Operating Systems Principles, NY, October 2003

'8 Fay Chang, Jeffrey Dean, Sanjay Ghemawat, WilsdAsizh, Deborah A. Wallach, Mike Burrows, Tushar
Chandra, Andrew Fikes, and Robert E. Gruber, “Bilgta A Distributed Storage System for StructureataD,
OSDI'06: Seventh Symposium on Operating Systemdbesnd Implementation, Seattle, WA, November, 2006.
9 http://lucene.apache.org/java/2_3 2

“ Ricardo Baeza-Yates, Berthier Ribeiro-Neto, “Madiformation retrieval”, Addison-Wesley Longman,

1999

L http://lucene.apache.org/java/docs/queryparsersyrital
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used to specify queries. A query can be a simpérygoontaining a set of terms or a
complex query containing groups of multiple term#hwBoolean operators in
between. Using the query language one can alsarperfvild card, fuzzy and
proximity searches.

Apache Soff? for indexing the entities. Solr is an enterprisarsh server built using
Lucene search library. It provides many featurks &calability (efficient replication
to other Solr search servers), external configonatiia XML file, fast incremental
updates and automatic snapshot distribution, etc.

The OKKAMstore V1 AnormStore explicitly, with theslp of Solr, handles the distribution
and replication of the index. On the other hand, distribution and replication of the entity
data is handled by HBase. In this manner complesteilsition and replication of index and
data is achieved.

To distribute the index, AnormStore uses entitytipaning — a scheme commonly used by
commercial Web search engines. With entity partiig each server is responsible for a
portion of the repository (entity collection) anddependently builds the index for it. To
process a query (or a matching request) it hasetfotwarded to all servers for example,
choosing one slave from each master group, su¢hhbavhole repository is covered. Each
server individually processes the query using twallindex and returns its top-k results. All
top-results are then aggregated and the best teptities are returned. An extremely
important advantage of this entity partitioning escte is to almost evenly balance the load
amongst the servers. In case the whole systemohlaanidle higher loads the servers can be
replicated and augmented. Replication is cruciahsore constant availability of data in case
some servers are unavailable due to failure orexioad.

Figure 13 OKKAMstore V1 (AnormStore) Architecture

2 http://lucene.apache.org/solr
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The AnormStore architecture has the following kegmponents: AnormStore API,
HBaseMaster, HBaseSlave, SolrBroker, SolrMaster $oldSlaves. The overall aims of the
AnormStore is to provide two crucial aspects, l9dyperformance — coarse matching should
complete in sub-second time, and 2) high recalie-grobability that the correct result (if it
exists) is returned in the candidate set has tmd»amized. While achieving this, it also aims
at being scalable as well as handling fault toleeameplication, and distribution.

The AnormStore API provides high-level interfacedtionalities for inserting, deleting, and
retrieving the entities to/from the index or theéadstore. It optimally uses the features and the
functionalities provided by HBase and Solr. It bedgm like a middleware, making the
interaction with Solr and HBase easier and corgdll

The entity profiles are stored in HBase. HBaseeisponsible for inserting, updating, and
deleting them as well as for fast lookup based d&hath ID. The data is distributed and
replicated among HBase slaves. HbaseMaster maalighe HBase slaves. AnormStore API
interacts with HBase using and inserts, updated, deletes data about the entities in it.
HBase by default maintains the latest three copiig¢lse entity. So, if an update to an entity is
made, HBase makes sure that the old two copiesadrest. By default HBase only retrieves
the latest entity information when it is searchiedorder to retrieve the earlier versions of an
entity, one has to specify the time stamp in thergu

When a new entity is created in the store, the esustof this entity become immediately
available by its Okkam ID via HBase. However, forety processing the content of the new
entity also needs to be indexed. For indexing,esiacentity partitioned index is used, the
AnormStore API needs to determine which SolrMaseesponsible for indexing an entity.

This decision is actually taken by the SolrBroker.

SolrBroker maintains its own separate table in ldhakich holds statistical information such
as the number of entities currently indexed by diqdar SolrMaster, etc. Based on this
information it determines which SolrMaster is resgible for indexing this entity. The IP
address of this SolrMaster is then returned toAthermStore API. The AnormStore API can
use this IP address to connect to this SolrMasteérerform its functionalities like inserting,
deleting and updating of entities. Briefly, SolrRen does scheduling and load balancing by
entity partitioning of the index which effectivelgistributes the partitioned index to
appropriate SolrMasters. With this mechanism we roake sure that only the latest entity
content is being indexed by the SolrMasters.

SolrMasters store a chunk of the entity partitiomatex. Furthermore, to achieve replication
each SolrMaster replicates its index partitionhi® $et of SolrSlaves assigned to it.

As the OKKAM ENS V1 has just one physical platfotime above architecture reduces to one

implementation, but runs efficiently. This will lkstributed to multiple platforms in ENS V2
and V3.

3.5 OKKAMmatch in ENS V1

The general situation for entity matching is thataator, it might be a human user, but more
typically it is an application, provides an entitiescription and the OKKAM matching

© OKKAM Consortium 2008 - FP7-IST-215032 4-Dec-08 age 26 of 49



D5.2 Integration Prototype “OKKAM InfrastructurelV

process has to decide, if the described entityadireexists in the repository or not, and in the
case that it exists, return its ID.

The OKKAMmatch matching functionality is provided itwo layers: The storage layer
identifies an initial list of matching candidatesen for a request with a focus on efficiency,
scalability and recall. The matching layer is msgble for further analysis of the matching
candidates to produce the matching result as seibapre-processing of the request, before
it is sent to the storage (e.g. schema transfoomasiecurity checks ete?)

The OKKAMmatch API is the public interface of th&KRAMmatch. It offers a collection of
methods for posing requests for OKKAM identifierBhese methods retrieve matching
candidates that match the information given abbat respective entity out of the entities
stored in the OKKAMstore. The main building bloeksSOKKAMmatch API are:
- the entity request or query, which is represented query language string as defined
by the query languageKKAMRequest
the clas€EntityRepositoryhat offers the methods for posing entity requests
objects of typeContextSpecificatignwvhich are used to encapsulate information about
the context of an entity request, such as the ae$5i,
objects of typeMetadataSpecificatignwhich are used to encapsulate metadata
information about an entity request, such as tigetad entity type, the maximum size
of the result set, etc.
the request results represented by an object otldssMatchingCandidateBund]|e
which represents a ranked collection of matchingndates plus additional
information, and
individual matching candidates represented as tshdypeMatchingCandidate

The OKKAMmatch Framework architecture to suppoestnis as follows:

entity matching nterlinked| E ulk resolutior )
profile candidates request Mag <profile Lisi<OIC>>
query ]
List<OIC>
- WP3 & OKK
Matching Library of
Processor Methods

E input

H
H
i reques

()

Request -. -h-‘

- D

i -
extensior ) -

’

Figure 16 OKKAMmatch Framework Architecture

% This and the entity matching process is describefktail in D6.1 (OKKAM Entity Management
Fundamentals), Sep08
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In the first phase of the project the developmemicentrated on setting up the framework and
integrating it with the rest of OKKAMcore. So theNE V1 implementation of the default
matcher contains a parser for the incoming entgguests formulated using the query
language OKKAMrequest (as part of implementing tiiethodprocessQuery)lt contains a
simple form of schema matching (as part of the ogttinansformQuery. As part of the
methodgenerateQueryPlgnthe internal query is transformed into a quelt iB compatible
with the query language of the storage layer. Funtore, the Default matcher also
implements an important form of query relaxatiomr Pperformance reasons, only exact
gueries are sent to the underlying storage layewd¥er, if a query produces no results, then
the query is transformed into a fuzzy query, whisha way to cope e.g., with spelling
mistakes in the query. The methoatch which is also part of a matching module, justdsan
through the matching candidates produced by thragtdayer by only applying a threshold.
Besides the refinement of the matching framewogkribxt steps will be the identification,
design and implementation of matching modules.

3.6 OKKAMIlifecycle in ENS V1

Although in general entity identifiers are not egj@el to change, there are several situations
that may require such identifier changes to oc@his may happen for instance, when an
entity is created twice by error. In this casas ihecessary to assert the identity of these two
entities. Therefore, it is necessary for OKKAM tefide mechanisms to support this type of
evolution of entities’ identifiers. Merging of etiis may take place when one or more entities
exceed some threshold of similarity. Before makinig decision, one has to carefully take
into account the nature of the considered entatresthe tools used to compute this similarity.

As more entities are added in the system, it mathbease that a single entity is represented
by multiple instances in the repository. In suckesa techniques will be required to detect
such situations, and merge the duplicated entiieese techniques will be monitoring the
evolution of entities and their attributes and/arresponding values and will take the
necessary actions either automatically or aftezradting with the curator of the OKKAM
repository.

Ideally, the system should identify duplicatesha time when new entities are inserted in the
repository, using on-line algorithms. This assurtiest (a) summaries exist to store the
necessary information from existing entities, abylg proper threshold is used to guide the
decision of whether the entities can be mergedotr Perhaps techniques for clustering to
build attribute and attribute-value summaries caused to decide whether a new or existing
entity can be merged with one or more entitieherepository.

The OKKAM system will need to support the operasi@i merging and splitting entities. In
general, to address the problem of communicatiegnierge and split of entities, there are
two approaches.
1. Setting up a communication channel for distributimgrge/split decisions via a
notification mechanism.
2. A solution which encodes information about evolation the OKKAM IDs
themselves.

The main goal of this component is to allow entitie automatically evolve over time. One of
the planned functionalities is the automatic deorot{and ultimately, deletion) of entity
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attributes that are no longer relevant. This issame concept as information aging, which
ensures that only up-to-date information is stoneithe entities.

The basis for enabling all of the above functidyalk the knowledge of how users interact
with the system. This knowledge gives hints to hesers expect the system to behave, as
well as to the actual system behavior. By compaang analyzing those two pieces of
information useful conclusions can be drawn asote to adapt the system in order to achieve
better performance.

The contribution from logging system will be twadoll) it records all important events in the
system so the developers can use this informatomébugging and future analysis offline,
and 2) it provides an aggregated version of theouarparameters online - for example
popularity statistics can be taken into accounievimatching as described above.

In order to make sure that logging does not harenaverall service performance, logging
functionality has to be included at various poiotdhe system. Frequency statistics will be
managed by the entity storage; in particular it pibvide entity access.

These issues are discussed in D6.1 and potenéiatdtical approaches are suggested. They
have not been implemented in the ENS V1, but wipear in V2 and V3. However
appropriate logging to lead towards these is alréacluded, as shown in Annex A.

3.6.1 OKKAM Entity Model and Representation in ENS V1

ENS V1 uses the OKKAM Entity Model V3 describedD6.1?*. The XML schema for this
Entity Representation Model v3, with all of its mpts, including the XSD and explanatory
graphics, is available at www.okkam.org/intranet/work-packages/wp6-lifecycle-
management/Entity%20Representation%20Experimeity/gapresentation-v3-xsd

The OKKAM Enity Model V3 represents an entity Eaasiple <oid EQoid, Aid, prid, P,
ME>, with the following information.
- Entity identifier assigned by OKKAM, oid

Set of equivalent OKKAM entity identifiers (i.eheé OKKAM identifiers of other

OKKAM entities that represent the same real-worltitg as this one)-Qoid

Set of alternative id#\id

Preferred id (i.e., the id that will be displayeghid

Profile of the entity (i.e., description), P

Metadata for the entity, M

ME = <MFs, MFs, M5, MEA> refers to the metadata of the entity, which heefollowing.
MEs = <ct> is the general metadata for the entity.
Creation time, ct
MEs = <mt, mc, sc, Is> is the statistics metadataHerentity.
Last modification time, mt
Number of times matched (matched counter), mc
Number of times selected (selected counter), sc
Time last selected, Is

4 And atwww.okkam.org/intranet/work-packages/wp6-lifecyat@nagement/deliverable-d6.1-working-
folder/entity-representation-conceptual-model-v3-1
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MEs = <so, ag> is the provenance metadata for theerte.

Source of information (i.e., where we found thisga of information), so

Agent that produced these data (i.e., name of softwnanual process, etc.), ag
MEs = <0, a, d, s, w> is the access control metadatthé entity.

Owner, o

Authority, a

Displayable, d

Searchable, s

Writable, w

P = <t,A, R> is theprofile of the entity, and contains all the informatioattdescribes the
entity. This information is as follows.
Semantic type of entity (e.g., one of the high-ls\aassifications in Wordnet), t
Set of attributes describing characteristics ofahtity, A
Set of external references that refer to this yrift

An attribute A from the séA is a tuple of the form A = <n, v, veid,”™, containing the
following information.
- Name of attribute, n
Value of attribute, v
Entity identifier assigned by OKKAM for the entitiescribed by v, veid (e.g., if v
= “Trento” then veid = €iflento
Metadata for attribute A, M

M* = <M®g, M5, M®p, M*2> refers to the metadata of a specific attributef A
specific entity E. These metadata are as follows.
MAs = <ct, I> is the general metadata for the attebut
Creation time, ct
Natural language of the name/value pair, |
M"s = <mt, uc, lu> is the statistics metadata fordttebute.
Last modification time, mt
Number of times used in a query (usage counter), uc
Time last used in a query, lu
M”p = <so0, ag> is the provenance metadata for thiuaex
Source of information (i.e., where we found thisga of information), so
Agent that produced these data (i.e., name of sofiyymanual process,
etc.), ag
M”a = <0, a, d, s, w> is the access control metadatthé attribute.
Owner, o
Authority, a
Displayable, d
Searchable, s
Writable, w

A reference R from the sBis a tuple of the form R = <c, p,™, containing the
following information.

Category of reference (e.g., ontology), ¢

URL pointing to the external reference, p

Metadata for reference R, M
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MR = <MRg, MR, MRp, MR,> refers to the metadata of a specific referencé &
specific entity E. These metadata are as follows.
MR = <ct> is the general metadata for the reference.
Creation time, ct
MRs = <lc> is the statistics metadata for the refeeenc
Time last checked (i.e., the latest time we know teference was valid),
Ic
MR = <so0, ag> is the provenance metadata for theerade.
Source of information (i.e., where we found thisga of information), so
Agent that produced these data (i.e., name of sofiyymanual process,
etc.), ag
MRa = <o, a, d, s, w> is the access control metadatthé reference.
Owner, 0
Authority, a
Displayable, d
Searchable, s
Writable, w

3.7 ENS V1 Security and Trust

A roadmap for the development of the security meidms for OKKAM was agreed amongst
the partners. The short term plans for the V1 siftecture are as follows:

1.

For the immediate issue of protecting V1 of thedsfructure, we proceed with a
solution that allows read-only operation for "unistgred” users, and read/write
operation for registered users. This was implentetiteough the provision of two
different client libraries.

Point (1) was presented as a "preliminary appro&mtthe Pre-Review in Oct08,
together with an advanced model that exists onrp&joe the First Review in Feb09,
different components of this model will be ready demonstration in ENS V1.1

The architecture and approach for the OKKAM seguntechanisms and access control
model in order to protect the contents of the OKKA®positories from different threats
including privacy and legal issues, but also inugdvavailability (e.g. preventing denial of

service attacks), integrity, owner-control, mandgég, etc., that will be implemented in

ENS V2 and V3, are described in D6.1. These include

1. Trustworthiness of the repositories. based on:

Trustworthiness of information provided.
Reliability and survivability of the OKKAM infrasticture.

2. Access control to OKKAM information. This is probglthe most important aspect to

take into account regarding the security of the @K infrastructure. It is also
essential for the acceptance of the ENS servicausecpart of the information to be
stored in OKKAM will be private and restricted. Riwve access control scheme to be
able to suit the needs of OKKAM we need to consillerfollowing sub-requirements:

Flexibility (i.e. ability to fit different interestand applications).
Scalability. In particular, access control must imdtoduce excessive delays in
the processing of queries to the OKKAM ENS.
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Manageability. The large-scale and heterogeneith®fOKKAM repositories
require approaches in which the workload relatechémagement of the access
control system is very low.

3. Advanced features. In general, these are feattasare not required in all of the
OKKAM scenarios, but that appear as very imporiarsome of them.
- Controlled delegation. Delegation means that ubaxe the ability to allow

other users to represent them.
Owner-retained control. In some scenarios, theitpbif owners to retain
control over the entity descriptions they own iportant.
Dynamic adaptability (i.e. content-based and carsevare access).
Anonymous access.
Provisional authorisation. In some scenarios, il wecessary to bind the
execution of some actions (e.g. notification, regison, online permission
checking, etc.) to the access to an entity desonpt

4. Secure and controlled replication. This requiremeimtrinsic to the future distributed
nature of the repositories, in which replicatedrnation will exist. It builds in these
two pillars:

Security of replication mechanisms.
Persistent protection.

5. Privacy-respectful operation. For an infrastructaueh as the OKKAMpublic ENS
service to succeed and to be accepted in praespecially for Europe, we need to
ensure that it does not introduce new threats, aach

Data mining attacks.
Protection against attacks based on publishing fafermation.

3.8 OKKAMisation

Three main exploitation directions for illustratinge added value and the impact of the
OKKAM infrastructure and services have been idésff:

Content creation: a first type of application is the creation of ariety of
OKKAMized contents. This content can be used aasaslfor supporting the process
of creating new forms of rich content objects;dhde exploited in respective content
authoring environments.

Content integration: the OKKAMization of content collections (ranginfigom
structured to semi- and unstructured data) clesages their sound integration;

Content exploration/navigation: the OKKAM solution enables new ways of
exploring information and knowledge spaces by eXplp the entity-centric
enrichment of the OKKAMized content.

In each of these three exploitation directions,ig@ntified an application scenario in which
the consortium will build one or more applicationkich can illustrate the benefits of the
OKKAM approach. The scenarios are listed in thdetddelow, together with its application
domain, the leading partner and the main otherrirors.

% See DoW, section B.1.3.1.6
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Exploitation direction Application domain Application leader
APP-1 | Content creation Authoring environment ANSA
APP-2 | Content integration Organizational knowledge SAP
management
APP-3 | Content exploration/ Entity-centric search engine NUIG
navigation

Table 2: OKKAM Application Scenarios

The selected applications share the following femtwvhich make them especially suited for
demonstrating the value of the entity-centric applo

a. they are based on very large datasets, namely rdostairces which contain
references and knowledge about a very large nuoftesttities;

b. may benefit a lot from the extraction and unambiguaentification of a variety
of entities;

c. are directed toward a relevant community of uskrsaddition, we stress that the
selected applications are designed to providetadddor a large variety of other
future applications; a particular attention is iede devoted to general
methodological problems (see e.g. the deliveral8el Dor enterprise knowledge
management), as this should make the experiendieaigle in different contexts
in a faster and more efficient way.

3.8.1 OKKAMization and Entity import

PCA-4 is developing the methods and componentshiicreation of OKKAMized content,
i.e. content in which entities are identified arglipped with OKKAM Ids. This includes
gathering and analysing documents and other inflbomaources to retrieve entities and their
identifying properties. In OKKAM two types of compents are developed for this purpose:

OKKAM empowered tools: These are extensions of existing tools e.g. wig s to
enable OKKAMization during content creation. A goedample is the Protégé
OKKAM plug-in, where an entity repository is contad, when new instances are
created within the ontology. Other candidates dwtension are office applications
(such as MS Word and OpenOffice), ontology editets, Within the tools NLP and
semantic technologies are used to detect the oreafi new entities and to extract
context information that enables the matching decisvithin the OKKAM entity
repository.

OKKAMizers: OKKAMizers are used for processing content coitets and
OKKAMizing the content objects contained in the ot collection. These can be
web pages, forums, blogs, document repositories, Where required these content
collections are crawled, harvested, and stored rapasitory. The main processing
step is the parsing and analysis of the contenecbbior entity extraction, the
disambiguation of the entities via the entity refmyyg and the representation of the
entity IDs for (or within) the content objects.

In the case of OKKAMising text documents, the OKKAgtion process starts with the
conversion of the document from its original type,a format that can be processed by the
semantic engine: working with complete documeritsaad a better precision in recognition of
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entities, thanks to the richer context. For thegeation during the writing of a document, the
system implements additional logic that can redugise and prevent multiple detection of
false entities.

Extraction of entities is generally done at the ehdhe semantic analysis and is based on
heuristic algorithms together with the existing wiedge present in the OKKAM server and
made available to the clients in a manageable wagyether with entities, it is possible to
extract attributes and relations when relevant.

For the ENS V1, WP4 generated the first set of OKKgers and a Ziplmporter Tool that
were used to produce the content listed in sedoh) at the lauch of the service in mid-
Nov08. It is planned that the content will exceddl dntities by the end of 2008.
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4. Implementation and Operation of the OKKAM
Integration Prototype V1

The OKKAM ENS V1 service was launched on the OKKARoduction server on 14
November 2008. The MAC Production platform has mglete hot-backup to ensure 24x7
Quality of Service and continuous operation of seevice. In addition it is replicated and
running on the R&D Platform at L3S, and the Devetept Platforms in EPFL and UNITN.

4.1 Installation of the OKKAM ENS V1 Node

The third party tools used by the OKKAM architeetare all freely available on the Internet.
This section references each tool required andirtkeo download it. The OKKAM software
itself; is held on the project distributed devel@nnhwebsiténttp://gforge.okkamdev.ordg he
required projects OKKAM-core-testsuite and OKKAM W4 are hosted here and are freely
available to download to any member of the Congort{anyone with an OKKAM login &
password).

The detailed procedures to install the OKKAMnodeSEWL are described in Annex B.

4.2 Implementation of the OKKAM ENS V1 Node

The OKKAM software was collaboratively developedngsthe http://www.okkamdev.org
project development websife This OKKAM gForge site currently has 19 projedteectly
related to OKKAM (plus one test project). It has i&@gistered users. The required projects
OKKAM-core-testsuite and OKKAM ws V1 are hosted dveand are freely available to
download to any member of the Consortium (anyortb am OKKAM login & password).

Figure 14www.okkamdev.orgollaborative development platform

% Thewww.okkamdev.orgollaborative development site is described inID®KKAM Development and
Deployment Guidelines), Mar08.
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This site uses the proven OSS Moadkl
Collaborative Distributed System
Development, but on the project’s own
closed environment for ndWw

Integration and completion of the ENS
V1 has resulted imvww.okkamdev.org
being very busy with 19 active projects
directly related to the OKKAM ENS
(plus one test project), and 37
registered active developer users. The
figure shows the amount of download
activity for the top 10 development
projects at Oct08.

Figure 18www.okkamdev.orglownloads at Oct08

Also to indicate the level of activity in
producing the ENS V1, the following table shows sdmasic characteristics of this initial
OKKAM systent®

Lines of Number Number of Number
Component of of
code classes
packages methods
OKKAM
Match 6,715 14 70 432
OKKAM Store | 2,000 8 13 49
OKKAM 1 3 509 16 56 243
Core
OKKAM 431 2 8 45
Lifecycle
Total 10,135 40 147 769

Table 3 OKKAM in Numbers figures on ENS V1

4.3 OKKAM Development and Developers Challenges

OKKAM is an ambitious project and a complex systenth:
1. Short timescales between its Integration Prototypésection & focus
2. Heterogeneous distributed development teams of rRantyers
3. Has to be delivered to the required FunctionalRgliability, on-Time &
within Budget.

27 See for D5.1 for a full discussion of this.
2 From OKKAM in Numbers.
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So the ENS V1 was developed using the D5.1 Guidglito ensure that OKKAM is
developed to the highest standards in an integrateldparallel way, with a coordinated and
consistent design and development of its Componesgecially with respect to mutual
interfaces. These are based on the OKKAM SysteneDpment & Integration Procéss
Open, Focused, Agile (stay as simple as you cab)s&ibuted
Continuous incremental integration — not just atend !
Open Source collaborative distributed developmegthisdology
But in OKKAM’s own private space atww.okkamdev.org
With its own Bug Reporting & Tracking System.

The D5.1 Software Development Guidelines stress:
Coding Standards & Best Practice
Conspicious Peer Reviews of Code, Designs & Docuatien

With clear OKKAM ENS Version Releases and the usthewww.okkamdev.orgplatform,
the aim is to avoid “Last Minute Feature rush” as approach ENS V1, V2 & V3. This was
only partially achieved with V1, as many “last mieufeatures were added for the Pre-
Review on 24 Oct 2008. This is being updated ferRirst Review on 26-27 February 2009,
by defining an ENS V1.1 that will be released &t Itleginning of February 2009.

The OKKAM development approach has clearly idesdifithe following key issues and
challenges for the OKKAM developéfs
Software License
Core components - GNU GPL open source license.
Clearly document your intentions (easy in gForge)
Use of Third Party software or libraries.
Respect & document their IP + Licensing implication
Copying of external code into OKKAM.
Good to reuse proven software modules, but camsbtppy them
If it is your code - you can do as you wish.
If it is not your code - document their licensintyations
Dynamic Loading vs. Static linking - to avoid IPoptems
Use External Web Services
Loose coupling in line with OKKAM distributed ard¢bcture
Committing & Releasing your OKKAM Components
Usewww.okkamdev.orgk the OKKAM Release Manager

With the release of ENS V1, the full impact of thas only now beginning to be felt and
enforced. The procedures for committing componémtis the operational OKKAM ENS
service on the Production Platform involves théofeing steps:
Setup or update a Project on gForgenatv.okkamdev.org
Fill in the Administrative information on the praje
OKKAM Components should be:
Verified on the L3S or a local “Sand Pit” R&D Plati
Committed into the current “Live” OKKAM system
Only proven/stable components.
Only after Quality Assurance by the OKKAM Releasardger

29 As defined in D5.1 OKKAM Development & Deployme@tidelines, Mar08.
¥ These are discussed in D5.1.
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Only now with the release of the full ENS V1, hag full implications been realised and
adherence to these procedures been achieved. fidvslgs an excellent foundation as we

To the defined Quality of Service for that Compadnen
Each OKKAM Component should have (can be very $hort
A Functional Test Plan - from its Technical Spexifion.

An Integration Test Plan - into the latest OKKAMssm

An User Acceptance Plan - from the User Requirement
Documentation (keep it short), including
What it is, how it works, how to set it up, whatsssing, etc
Component Development status — be honest !
Third party modules & Names of Component Peer Restie

now progress to V1.1 and V2.

4.4 Usage of Open Source Software in ENS V1

The OKKAM Consortium Agreement states in 84.2.7 tihetails of Open Source Software
(OSS) used or produced for the project, must beudeanted and made available to all

Partners. at www.okkam.org/intranet/work-packages/wpl1-project-

T

his is

done

management/os&rom that page, the ENS V1 uses the following OSS

=1

e o . Why this
. Owner's Description Contributi Considered Uses of the
'\fi":rl?e * Vers nalr_r:((;?—rllif]ek Identity of what the SW| on to goal of|| alternatives sof;\g?:ﬁeand SW in the
ion (name+link) does project (name + link) alternatives? project
JAVA JRE
I\Sﬂtii:,;losystems Programming dAg%VIzpment GNU Compiler Programming
WWW.java.c 1.6.0_1 GNU/GPL www.sun.com ||Language &  ||of the for Java, part of{Not as stable ofjof the
om/en/dowi www.gnu.org [ o : the GNU as widely used||OKKAM
n - = http://java.sun.gEnvironment ||OKKAM .
load/index.j om system Project system
sp om .
. HyperTable is
Apache Licensf Provides written in C++.
HBASE 2.0 Apache database In Okkam we ||Provides a
: Software functionality . S
. www.apache.o - - Storing the ||HyperTable refer software||distributed
Ltta 'ggﬁg%c 012 a/ wwwwiat;:?]e o él?(;lalreto entity gata. ertabl \?vritten in Java.||fault resilient
p.ap . - .ap . . .
/hbase/ licenses/LICEN / Bi T%ble onto e.org Also, Hbase is ||entity storage|
gmbase SE-2.0.html a onga doo easy of install
p- and use.
JAXB is able tq
generate Java [|converting
SUN automatically objects directly||entities to
JAXB Microsvstems reference convert java Castor from XSD XML
205 CDDL v1.0 and sﬁn com implementatior|objects to Rt/ /WWW.Cas where for castgfrepresentatio
i -U. WWW.SUN.con http://www.cas : )
http://jaxb.d GPL v2 htto://iaxb.dev of the JAXB  ||XML and or.or they need to be| which will
- p: .dev. i .org )
ev.java.net/| ava.net specification  ||backwards converted, be stored in
I using XSD additionally HBASE and
JAXB is faster ||backwards
in average
Improves thé| JUnit is one of
JUnitis a overall the most widely| JUnit tests
JUnit simole quality of the used testing ||are written
— Common dsaff egamm frarrr:ework for produced framework for ||for various
unit.o 4.4 Public License @(ﬁq@f writing and code and TestNG Java, it is less ||components
rij; v1.0 I — runnir? facilitates the complex then ||to ensure
9 9 llintegration of TestNG and  ||their correct
automated testg. _ - . S
various therefore easieffunctioning.
components. to use. ”
[Apache || Latest)| |[ Apache | Building, |[ muttiple || | || usedto ]
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- M . Why this
. Owner's Description Contributi Considered Uses of the
Name + Vers License Identity of what the SW| on to goal of|| alternatives SRR EIe SW in the
S ion ALY (name+link) does roject (name + link) Ml roject
proJ alternatives? proj
Fundation ||availabj|Apache foundation General aspects of the techincal create out
Software ||le License, http://www.apal|libraries, Entity Centrig qualities, software
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5. Conclusions and Roadmap to V2

The ENS V1 Service with initial versions of all thle major OKKAM components has been
successfuly implemented and launched. It is nowninghon a 24x7 Quality of Service
operational basis on the OKKAM Production Platfoffine OKKAM ENS V1 service was
launched on the Production Platform in MAC with iaitial repository of 593,000 entities,
including people and organisations extracted fronkipédia, world cities extracted from
Geonames, and other special entities. ENS V1 stgp@omitial fully operational OKKAM-
empowered tools: OKKAM4MS plug-ins (Word, Interrietplorer and Outlook), OKKAM4P
— Protege, FOAF-0-Matic, and OKKAM4FireFox.

As well as providing the initial OKKAM ENS servicéhe successful implementation and
integration of the system has validated the OKKAdpramach and is refining the development
guidelines of D5.1. The use of thevw.okkamdev.orgyForge platform has proven to be very
beneficial and is in extensive use by all OKKAM dpers. This provides an excellent
foundation for the remainder of the project and seglnent sustainability of the

OKKAMpublic service based on an open source devety community, as described in
D5.1.

ENS V1 as the first of the three OKKAM Integratid?rototypes and Integration and

Demonstration Subprojects (ISPs) integrates thputsitfrom the various PCAs and WPs and
showcases their contributions achieved during itisé year of the project. The Pre-Review in

Oct08 and First Review in Feb09 have enhancedptioisess by providing definite deadlines
when the system had to be running, as per ENS &id0v1.1, respectively.

However, this is just the first step. As listedSaction 3, there are now many challanges and
iIssues to be addressed in the next and subseqersidns of the ENS before the project ends.
This will begin with V1.1 and V2, as discussedhe hext section. But there are broader open
issues related to the ENS service, that will nemdbe addressed by the wider project,

including:

Technical
High-performance core
Global distributed architecture
Private OKKAM nodes

Organizational
Improved collaboration and integration approach
Install improved Testing and Quality Assurance prhoes
Improved ways to measure performance and targé\aahent
Achieving Service Deployment and Sustainabilitydshen combining:
- Dual Licensing
- Open Source for OKKAMpublic & other core components
- Open Source or Proprietary for commercial applocei
- Deploying OKKAMpublic/core to the OSS Community
- Build on Open Source Software (OSS) experience & be
practice
Managing operational ENS Service & OKKAM Developéas per section
4.3)
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- Monitoring software licenses — OSS & proprietary

. Controlling use of 8 Party software or libraries & copying of external
code into OKKAM.

- Promoting use of External Web Services & Dynamiadiag

- Committing & Releasing OKKAM Components to the &ite
operational ENS service.

As security and dependability will be critical toet sustainability and long-term dependable
operation of OKKAM, its development and integratioto ENS V2 and V3 will be critical.
PCA-5 bundles the competences needed to buildrailsé df users in using OKKAM, and to
put in place the necessary mechanisms to guaraniey and security, and implement the
procedures and mechanisms for the design and tiahdaf the security relevant issues in
OKKAM.

5.1 OKKAM ENS V2 Architecture

Now that ENS V1 is operational, this can be use@xplore its evolution to a distributed
architecture that will support the required futsele-up, security, speed/latency, resilience
and reliability of the ENS service, and distributiof OKKAM Nodes.

At this stage the ENS V2 architecture is envisatge@¢onsist of three main elements (as
shown in the figure):

an OKKAMcore Cluster, i.e. a set of
computers  running  OKKAMcore,

together with a standard HTTP Load
Balancer that interfaces with the outside
world.

a Lucene/Hadoop Cluster for distributed
and load-balanced index and entity
profiles management. This may be
implemented using Solr/Hbase if
experimentation proves that it is better
for future scalability and reliability to
use SolrBroker in the OKKAMstore.

a Security Server

Within this architecture, the instances of
OKKAMstore which are deployed as part of
OKKAMcore will take care of interaction with
the Lucene/Hadoop (or Solr/HBase) clusters
transparently (i.e. any additionally deployed
instance of OKKAMcore will address the same
clusters automatically through the OKKAMstore
component).
. L Figure 15 ENS V2 Architecture
The focus of this scaled up and distributea
ENS V2 will be much more on operational preformamerics, and to quantify the quality of
service it will provide to its users, particularigose of the three OKKAM entity-centric
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applications in an authoring environment, orgamireti knowledge management and entity-
centric search engine. In its use, it will alsoldaghe ENS service performance and quality
expectations and needs of those users to be algotifigd. These will then inform the
specification, implemention, practical operatior anadmap to the final large-scale ENS V3
to emerge from this project.

5.2 OKKAM Roadmap to ENS V2

The Roadmap from V1 to V2 envisages:

ENS V1.1 - Feb09 - Review Release - resulting fremmancements after the Pre-
Review.

ENS V2.0 - Aug09 - D5.4 in DoW - in light of the Wew and from experience of
using the service, and developments from all WRER@AS, this will be the second
major release of the service.

The ENS V2 service will have an advanced distridutdrastructure, improved matching,
ranking searching and improved services integratidh the OKKAM-empowered tools. It
will have much more content, with a planned focus events and locations. Its exact
specification will be agreed and finalised aftes tfirst Review in late February 2009, when
the ENS V1.1 will have been in operation for someet

The interim ENS V1.1 will address the following:

OKKAMstore:
demonstration of an initial version of a distritdiend replicated OKKAMstore
(within a cluster)
Improvement indexing/ranking mechanisms fdidvel matching (based on
results of evaluation
More exhaustive experiments and measurements da#iefor further
improvements ( OIN)

OKKAMmatch:
implementation of protein matching solution in sogf the entity centric
content authoring application
integration of the product matching module into t&ching framework
further experiments and improvements (e.g. forulefaatching) based on
experimentation results

Security and Trust
Initial implementations of several components @f #itcess control solution for
the OKKAM public infrastructure:
User Authorization Service
Query Control (QC) Component
Coarse-Grained Access Control (CGAC) Component
Access Management Infrastructure (both on cliedtsarver side)
Integration of QC and CGAC.

OKKAMization & Entity Import
Extension of repository population e.g. proteingrgs
Further development and tuning of the OKKAMiserslHitecture
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Set-up of OKKAMiser approach for OKKAMisation afgctured data
Achievement of the Entity Population Milestone ‘tiMillion Entities” (MS6)

OKKAM Empowered Tools
further evaluation and testing for the OKKAM empoeck Tool Suite
further work on the tools of tools suite V1 (wonk @utlook plug-in and Internet-
Explorer Plug-in, further refinement of Word Plug-i
Extending and improving the architecture in suppbthe OKKAM empowered
tools (especially business logic and presentdsiger)

Entity Lifecycle Management
refinement of entity representation model
design and implementation of access control model
design of basic building blocks for entity evolutiand repository adaptation

ENS V1 Infrastructure Integration
Operation, bug-tracking, enhancing ENS V1 servamamonents & content
Continue development of the OKKAM API Reference d&u due Apr09

Building on all of the work of the project's WPscaRCAs over the coming months to August

2009, the roadmap to ENS V2 will be implementedtte context of WP5 task 5.4
“Integration Prototype "OKKAM Infrastructure V2" &s follows:

Figure 16 OKKAM Project Roadmap to ENS V2
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Annex A: ENS V1 Query Logging

Based on the OKKAMIifecycle requirements and diseuss amongst the partners, the
following approach for logging was adopted in tié¢SEV1 prototype.

Everything is logged into a plain text file, in teg/le of the Apache access log, one entry per
line. The entries have the following format

<QID>#<TIMESTAMP>#<NODE-ID>#<CLIENT-ID>#<CODE>#<MESSAGE>
QID = query id
NODE-ID = identifier of the OKKAM node
CLIENT-ID = identifier of the client

CODE and MESSAGE have the following structure: every core compondne.
AccessManager, Matching, Storage, etc.) will havenge of codes available:

Core OKKAM Components | Codes
OKKAMCore: 100-199
AccessManager: 200-299
Matching: 300-399
LifecycleManager: 400-499
Storage: 900-999

TheseCODEsdetermine the format of ttdESSAGE This means that the implementors of
the individual components have the freedom to jreleffine the format of what they want to
log themselves. A log analysis component will thenable to determine from tl@ODE,
which format theMESSAGEwill have (i.e. MESSAGEcan itself consist of several separated
fields if necessary). To this end a table is manetd where the implementors ent@©ODE
and format of theM ESSAGHhey want to log.

This enables one single method for logging, a®vadt
log(queryld, code, message).

This is flexible and easy enough to implement angady and implemented in ENS ¥41.

31 Seehttp://www.okkam.org/intranet/work-packages/wp5fom-in-okkamcore-v¥or specific logging in ENS
V1 andwww.okkam.org/intranet/work-packages/wp6-lifecyaenagement/logginfpr an on-going discussion
on logging in the ENS in general.
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The specific information being logged in the ENSi¥As follows:

OKKAM
Component

Data Logged

OKKAMaccess

Timestamp

User (if available)

Application (if available) (need extension of Matup API)

Client IP (if available)

Feedback from the user/application (need extersidmatching API):
0 Selected entity
o Selected by user/application

OKKAMmatch

Original string received from the Application (thésfor checking wether the
user specified metadata and context or the defaliles were used for creatir
the Query — next item).
Query: entity profile (query object) + metadataohiext (see Query language
document).

Query plan created for sending queries t to theag®

(OKKAM IDs of the) Matching module(s) used

List of matching candidates (OKKAM Ids) returnedthg storage layer
List of OKKAM IDs returned to the application (maylwith a limit on the
maximum)

Timestamp when the results were returned

OKKAMstore

Milliseconds for answering the query
Numbers of peers used for the query (when diseibut
Periodical statistics:

0 Number of entities

o0 Entity category distribution

0 Maost common attributes for each entity category

OKKAMI ifecycle

Entity creation/modification (At query time, or Adimistrator creates it)
o0 Timestamp
o User
0 OKKAM ID of the entity
Entity split (offline, by request, or on creatiordification)
0 Split by
0 Triggered by
o0 Timestamp
0 Original OKKAM ID
0 List of OKKAM ID produced
Entities merge
0 Merged by
0 Triggered by
0 Timestamp
o List of involved entities
0 OKKAM ID produced
Deletion
0 Deleted by

A

o Timestamp
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Annex B: OKKAM V1 Node Installation Procedures

The OKKAM software is held on the project distriedt development website
http://gforge.okkamdev.org

To intall the OKKAMnode ENS V1, start by creatingadder to hold all OKKAM content
(e.g. lopt/OKKAM). OKKAM specific applications arghta will run under this folder.

Install Java JRE 6 fromhttp://java.sun.com/javase/downloads/index.jpnot already
installed (using update 10 on the production sérver

1.
2.

Download the run the jre-6ul0-linux-i586.bin fil®im sun.com
Update-alternatives --install "/usr/bin/java" "jdvdusr/java/Javal.6.0_10/bin/java" 1
update-alternatives --set java /usr/java/Javall®in/java

Install HBase

W

a s

NOo

8.
9.

Download hbase-0.1.Bttp://archive.apache.org/dist/hadoop/hbase/hbds8&/0and
extract it to a directory (e.g. /opt/okkam/hbask-g).
Create a folder called AnormStore under /opt/okkam.
Create two sub folders under /opt/okkam/AnormStbiease and lucene. Hbase will
store the database PID files while lucene will stitye lucene index files.
Create a folder called hbasestore under /opt/okKdnns. will hold the hbase data files
Edit hbase-env.sh (in conf directory) and unremarthe “export
JAVA_HOME-=/usr/lib/javal.6.0_010" (or whichever g&n of Java is required).
Uncomment the HBASE_PID_DIR line and point it tptlokkam/AnormStore/Hbase
Copy the following lines into /opt/okkam/hbase-8/tonf/hbase-site.xml
<property>

<name>hbase.rootdir</name>

<value>file:///opt/okkam/hbasestore</value>

<description>The directory shared by regiovees.

Should be fully-qualified to include the Blgstem to use.
</description>
</property>

Create a link to the hbase directory called hbse-s /opt/hbase-0.1.3 hbase
HBase should start by running /opt/okkam/hbase/lstert-hbase.sh

10.Check the Log files and do a ps —fe|grep hbashdokcthe server is running.

Install OKKAM Core

1.
2.

Create three folders lib, bin & conf under /opt/akk

download the OKKAM core testsuite
http://gforge.okkamdev.org/plugins/scmsvn/viewchpfrunk/?root=okkam-core-test
to a temp directory and copy the lib files to /ogklam/lib and place the .sh files in
/opt/okkam/bin. Copy the cfg/opt/okkam/conf files/bpt/okkam/conf
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3. Edit the anorm.conf file under /opt/okkam/conf andke sure the lucene.index.dir is
pointing to AnormStore/lucene (or wherever the hecendex files are stored)

Run /opt/okkam/bin> ./okkam.sh to test if it works.

Create a pointer file to the OKKAM directory calléetc/okkam/okkam.properties
with the following entry okkam.home = /opt/okkamr (awherever your OKKAM
installation is located)

a s

Import OKKAM Data

There are several datasets exposed on vihev.okkamdev.orggForge site containing
OKKAMised content.

UNITN created a reference dataset to help in etialgighe performance of OKKAM V1 and
future developments on the matching level. It cetissof example queries extracted from the
log, a golden standard, a reference installatiotioagnloadable virtual machine, including the
reference dataseT his dataset is described in Annex C.

Expose OKKAM Web Services

1. Download OKKAM WS V1 source code from
http://gforge.okkamdev.org/projects/okkam-ws-vahd compile as a .war file. (need
to change reference to web service being exposed)

2. Download and extract JBoss 4.2.3.GA (/usr/jbossgbb2.3.GA) from
http://www.|boss.org/jbossas/downloads/

3. Copy lusr/jboss/jboss-4.2.3.GA/server/default to r/jlbsss/jboss-
4.2.3.GA/server/okkam-services.

4. Copy okkam-core.war to the usr/jboss/jboss-4.2.398Aver/okkam-services/deploy

directory

Run ./run.sh —c okkam-serviceb 193.1.101.85 from the bin directory to starosS8

Note: Please see JBoss documentation regardingirsg¢he JBOSS JMX Console

etc.

o0
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Annex C: V1 Reference Installation

UNITN created a reference dataset to help in etialgahe performance of OKKAM V1 and
future developments on the matching level. It cstissof example queries extracted from the
log, a golden standard, a reference installatioticagloadable virtual machine, including the
reference dataset

The Reference Dataset constists of
- thereference populationof the V1 prototype (~ 6GB data and index size)
1000 queriesthat were randomly extracted from the query lothefUNITN Node
a golden standard of about 400 queries together with the intended@M 1D (or
nothing, if the entity is not in the repo)
a virtual machine containing a reference installation of the V1 OKMAnode (on
Debian4), and the reference population.

Details on how these were generated and how thepeaised are below.
Entity Population

This is the population of the pre-review release \d, including some geonames,
organisations and people, as described in section 2

The file containing the HBase data and the Lucewex can be found at (attention: 6GB
file!): http://okkam.dit.unitn.it/okkam/V1/okkam-v1-hbaseséne-20081030.tar

The md5 checksum is at:http://okkam.dit.unitn.it/okkam/V1/okkam-v1-hbase€&ne-
20081030.tar.md5

It is suggested to use "wget" or a similar utifity the download, because the tar file is quite
big, and browsers are not very reliable tools.

The HBase and Lucene data directories of an iasiafli can be replaced with the directories
in the tar file. This procedures has been verifeediork. However it does require that HBase
is shut down beforehand.

Example Queries
Extract 1000 queries randomly from the query loghef UNITN node. They can be accessed

at: http://okkam.dit.unitn.it/okkam/V1/queries-randoxi.t
Please note that there are probably some duplicates

Golden Standard

About 400 of the example queries form a “goldemdtad”. They have been issued with
either

32 Fromwww.okkam.org/intranet/work-packages/wp3-matchinefies/vl-golden-standard/
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the OKKAM ID that is behind the intention of the exy, if the entity is in the
reference population. (not necessarily equal with top-1 result from the matching
layer, but often established by using several diffequeries by hand);

nothing (represented by a dash "-"), if the intehemtity is not in the reference
population.

Please note that for quite a few queries of thgirmad 1000 the real intention could not be
understood, so they were removed. The queries i gbt here also were duplicated
(syntactically, not semantically).

The file is in comma-separated text format. Figdumn is the query, second column is the
result as specified above. The file can be fourrd:he
http://okkam.dit.unitn.it/okkam/V1/queries-randoraldenstandard.csv

In short, this file represents whahouldbe the top-1 result from the matching layer (in a
perfect world !).

Virtual Machine

A complete installation of the pre-review OKKAM mmdincluding the entity population
described above, can be found at (attention: 7GB!):
http://okkam.dit.unitn.it/okkam/V1/okkam-node_deaiavdi

The md5 checksum is ahttp://okkam.dit.unitn.it/okkam/V1/okkam-node_deatdavdi.md5

The virtual machine includes a Debian 4 ("Etch'Statlation, plus the OKKAM node, plus
the data. It was created with (and is supposecttaub inside)Sun VirtualBox which has a
free edition. Here are some brief instructions ow o get it running (on a Windows PC):
install virtualbox

copy image (okkam-node_debian4.vdi) to a placehofae on your hard disk

start virtual box

goto "file" -> "vitual disk manager..."

press"add" and select the image copied before

close window by selecting "ok"

press "new" and a wizard appears, press "next"

input a name like "okkam v1", os type "debian" gnelss "next"

select the amount of ram you would like to dedi¢atgour okkam node (1GB is nice,
512 ok, 256 possible) and press "next"

10.select the image created above in steps 4-8 ("okkashe debain4.vdi"),

11.press "next" and "finish"

12.[installation is finished]

13.select your virtual machine from the right side aad hit "start"

14.you can login with user nameKkam" or "root", always with password "okkam".

15. start hbase with the command "/opt/okkam/hbase&ib/start-hbase.sh"

CoNoOk~wh R

This is now ready to run any standalone prograrndinactly uses the internal OKKAM APIs
(for example the ZipImport&tdoes that, but you can create your own java progitesimply
needs to have the necessary OKKAM libraries ingjlac

33 Available athttp://gforge.okkamdev.org/projects/okkam-imporf-v1
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