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Executive Summary

This report summarizes the results that have bekieaed in the first 13 months of the project in
the action line “OKKAM in Numbers” (OIN). It is thgoal of this action line to foster quantitative
evaluation of project results and progress for repgroject assessment by the Consortium, the
project coordinator, the European commission asd by other researchers and practitioners.

Work in the action Line OIN in the second phasetltd project focused on collecting target

performance numbers, broadening the collectionurhlvers to further areas of the projects and
performing experiments for collecting numbers alibatcurrent performance of the OKKAM ENS

and further OKKAM component. Work in this secondggh builds upon the work of the first phase
of the project of setting up the process for systgerperformance evaluation in the different areas
of the project.

Work on the action line OKKAM in Numbers will contie in parallel to the other project activities
and its results will be documented in further vansiof the OKKAM in Numbers report.
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1. Introduction

It is the goal of the action line “OKKAM in NumbéréOIN) to effectively capture and monitor the
performance of the OKKAM project in a comprehensjuantitative fashion. The performance and
success of an Integrated European project suchK&&AM clearly does not only depend on the
innovative technology and research results prodircélae project. There are various other factors
that substantially influence project success. Saih¢hese factors are project-specific, such as
ensuring sustainability and the need for a higlkellef adoption in OKKAM, some are specific for
large RTD project in IT in general, such as engusofficient dissemination of results, whereas a
last group of factors such as a sufficient involeemof the partners in the project are of a more
generic nature for the functioning of projects.

For monitoring the performance of OKKAM, thus, adeivariety of success factors has to be
considered for OIN. The performance parameterseatlyr collected for OIN have been selected
based on this understanding and are organizedhattllowing five areas:

* Achievements numbers characterizing what has already beerewaetiiin the project in
R&D

* Involvement: numbers related to the involvement and collabanabf the partners in the
project

* Impact: numbers related to project visibility and potahimpact

* Resourcesnumbers related to the use of resources in thiegir

» Timing: numbers related to project timing, milestones aaadlines

The individual parameters monitored in the fiveagras well as the observed values and, where
possible, the target performances are documentdaisreport. They are an important means for
the project management for making decisions aboaoitifies and corrective actions in the project.

It is foreseen that during the in later phasesefgroject further parameters that require momitpri
might be identified or other parameters might bepged reflecting further lessons learned in how
to monitor project progress.

In general, this document is considered as a lidogument, which is regularly adapted to the
dynamics of the OKKAM project. This can alreadydsen in the transition between OIN V1 and
OIN V2, where the goal is to a) broaden the viewpefformance parameters considered and b)
make the results presented in the report more tilifggo foster their impact on future project
decisions and work.
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2. Numbers on Achievements

This area covers numbers characterizing what maady been achieved in the project in RTD. This
includes contributions to the OKKAM ENS in the foroh implemented components, OKKAM-
empowered tools and OKKAMizers. In addition, thisaalso contains numbers reflecting progress
in OKKAM-related research that will become partlod OKKAM infrastructure only in a mid-term
to long-term perspective. A further source thattibates performance values to OIN in the area of
“Achievements” are the three applications on to@EKAM.

The numbers in this section are structured intddhewing areas:
* Repository Population
* ENS Storage and Matching Performance
* Performance of Applications
* Performance of OKKAMization

Numbers in this area reflect progress towards thgegt goals most directly. Furthermore, numbers
on research results will reflect the progress bédythie state of the art in the respective aredsadt

to be noted here, that the by decision of the atiuso the first year of OKKAM mainly focussed
on getting the OKKAM ENS V1 running rather thancofvering deeper research questions. This is
also reflected by the performance parameters dtaifar OIN V2.

2.1. Repository Population

The population of the entity repository, i.e. thember of entities managed in the ENS is a crucial
factor for the acceptance of the ENS. It is thel goat for the major number of the request the
searched ID is already available in the repositdoywhich degree this can be achieved depends on
type of entities and the application. However, @swdecided to select a set of general purpose entit
types (e.g. persons, locations, etc.) and to alksate a relevant population for the consideredyenti
types (e.g. by the import of locations from a costglcollection).

2.1.1. Target Numbers

For the repository population two milestones hagerbdefined. It is the goal to have at least 1
Million entities in the repository after year 1 (M)Sand to have at least 2 Million entities in the
repository in month 26 (MS 14). The first milestdmees already been achieved (see below) and the
consortium is confident also to reach the secondstbne.

2.1.2. Current and Past Numbers

The current repository population (February 2008hsists of 1.034.840 Entities, made up of
persons, organizations, proteins, locations, specitities, and SAP products). The numbers per
entity type are shown in the graphics below. Spemidties are entities that have been manually
added (e.g. consortium members). The graphicssilsws the repository population at an earlier
point in time, namely at the time of the Pre-Revi@ctober 2008). At this point in time the
repository did not yet contain the application sfieentities: Proteins and SAP products.
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Repository Population
W Person « Organizations  Proteins
W Locations W Special Entities W SAP Products
« Total

1034840

602968

425105 442508 4png725

99325 77544

B MERFEiEE 1 eRsd B

Fre-Review Review

Figure 1: Split up of the Population of the EntityRepository in October 2008 (Pre-Review)
and February 2009 (Review)

2.2. ENS Storage and Matching Performance

One of the most important outcomes of the OKKAMjecod will be the OKKAM Entity Name
System (ENS). The purpose of the ENS — in a nutshislthe management of entity identifiers and
the fostering of their global re-use. It is crudal the success and the wide acceptance of the ENS
to reach a sufficient level of performance. Thifere to the quality of the service delivered by the
ENS as well as to its efficient and reliable sezvdelivery. It is crucial to develop a clear
understanding within the consortium about the tapgeformance that has to be achieved by the
ENS in order to make its use attractive. The kndg#eabout the target performance can be used to
drive design and development decisions in buildimg ENS as well as for monitoring related
success factors.

When looking into the target performance, it isoatecessary to consider scalability issues, since
the ENS should also be able to perform efficiemtlycase of a strong growth of the repository
and/or the user community (with an associated drositthe request load that the ENS has to
handle). This does not mean that the current setilpin the project has to be able to deal with
very large numbers of entities and requests. Raligechosen architecture and approach in building
the ENS has to be designed in a way that enablmgci.e. - given a sufficient investment in
additional hardware - the ENS can be distributed way foreseen in the architecture, such that the
target performance stays on the expected level.

For considering and monitoring the target perforoeanhe following parameters have been
identified:

* Response time of the Entity Name Server (averageraximum)
* Indexing time of the Entity Name Server
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* Response quality of the Entity Name Server (measasesuccess@top K)
* Query Rate of the Entity Name Server (average)

In the following, target numbers for these paramsetes well as the current performance numbers
measured in experiments are presented and discu¥8bdre applicable we also present
considerations and measurements with respect ttabddy. Furthermore, the discussion is
completed by additional considerations and commiratismight be required for the assessment of
the presented numbers as well as for understarmlisgible factors that might still require an
adaptation of these numbers at a later point irpthgect.

2.2.1. Response time

Response time reflects the time that is requirethbyENS to process an entity request. This covers
the time from posing the request to receiving bk set of matching results containing one or
more OKKAM ID(s).

It might be worth mentioning that for the (envistol) scenario when a document is being
OKKAMized, individual response times of each entitight be not that important as the total time
spent for OKKAMization. This observation opens wmperesting optimization possibilities which
we plan to investigate later.

Target Performance

Based on an analysis of the current performance camgiderations on the acceptance of the
system, a target performance of 500 ms has be@meddbr the average response time of the ENS.
For the maximum response we aim to not exceedatiget performance number of 1 second {sub
second response time).

Past and Current Measurements (Single Server Setup)

As an important parameter, response time is meagsegularly during the project to monitor the
development of this parameter. For easing perfoc@amprovements, in current measurements
response time is split up into the time spent m various layers of the system. This enables to
identify layers that require further performancaimng. Here we report on the measurement on the
current version of the system in February 2009.

Experimental Setup

For dataset we used the 1.005.004 entities asdedlin OKKAM at the beginning of February
2009, and 500 requests generated using the caogitactor by EXP from collected web content.
We manually processed each request and identtieid DKKAM ids. We imported these entities
in an empty OKKAM Node and at various intervals measured the processing time needed by
OKKAM Match and OKKAM Store for evaluated each reqti For dataset we used the 1.005.004
entities as included in OKKAM at the beginning ofbffuary 2009, and 500 requests generated
using the cogito extractor by EXP from collectecbveentent. We manually processed each request
and identified their OKKAM ids.

Execution Time for Requests over Various Numbers of Entities

The following plot shows the average execution tiimrevarious numbers of entities in OKKAM.
As shown, OKKAM Match is able to maintain the ex@mo time of requests regardless of the
number of entities in OKKAM. This is also expectsidice the number of matching candidates
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returned by OKKAM store to OKKAM match is constgfdr the v1.1 prototype we use top-200
entity profiles returned from OKKAM Store) and inm@ndent of the repository site. In addition, we
see the time taken by OKKAM Store increases with $ize of the entities. This is because
OKKAM Store needs to retrieve the candidate erstidm the index, and this index increases
when the number of entities increases. The diggibversion of OKKAM Store would handle this
issue in future by adding more servers such thatiridex size per machines does not exceed a
certain size and, thus, the overall processing tengins acceptable.

Time for Executing Requests vs. Number of Entities

1
05 | 4
aB |
o7
0R |
05 |

04 |

03 | - —#—OKKAM Store

Average Execution Time (sec.)

0z | - —fl—UKKAN Match

01 ' TOTAL
oDt
200000 300000 400000  500.000 §00.000 700000 800000 900000  1000.00C

Numberof Entities in OKKAM

Figure 2: Development of Response Time with growinijumber of Entities

Detailed Execution Time for Requests

Following the above experiment, we wanted to inges¢ further the time taken for OKKAM
Match and Store to execute requests. For this, elected the execution times for the last
evaluation of the requests from out above experimmad grouped them into different ranges, i.e.,
requests executed in less than one second, reqxestigted between one and two seconds, etc.

The following plot illustrates the number of reqisegxecuted in different time ranges. This
experiment revealed that around 70% of the requests answered in less than one second, around
25% of the requests need several seconds, andrdondh 5% the time is quite high. In the
upcoming weeks, we plan to further investigate thekaviour and try to identify the reasons for
which some requests need so much time.
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4 3 g T B a

Exectuion Time (sec.)

Figure 3: Analysis of the number of Requests answed in the individual Time Ranges

Split Up of Execution Time within OKKAM match

OKKAM Match performs a number of steps for evalogtrequests. This includes, parsing of the
given requests and converting it into an interaa&laj object, selecting the appropriate matching
module for the specific request, generating a quéay for OKKAM Store, executing this query
plan, and final execute the matching algorithm.

The following plot shows the time needed by eacthefOKKAM Match steps when executing 500
requests. The time is shown in nanoseconds, amditbgic scale of ten. As shown in the plot, the
time needed by the first three steps is extrematgllsand the major portion of the time is
consumed by the Store and matching algorithm.
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Splitting of Time for Executing Requests
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1E+05

Time Neded by each Part of OKKAM Match (nanosensors - logarithmic scale)

1E+04
1 51 101 151 201 251 301 351 401 451

Number of Request

Figure 4: Splitting of the time over the differenttypes of processing in the Matching Layer

Scalability Considerations

For ensuring scalability of the system it is impoitto analyse the behaviour of the response time,
when the repository size is growing. Clearly, tlaegét here is that the employed technology
ensures that the response time is not seriousygteffl by a growth of the repository.

The component to be considered for this is theagmiayer, because it is the task of the storage
layer - given a request - to narrow down from aliitees in the repository to a reasonable constant
number of matching candidates, which are dealt imithe matching layer.

Hence, from the scalability point of view, the getof the storage layer is similar to what Web
search engines are dealing with: return top-k dasum (entities) matching a query (matching
request). Employing distributed inverted indexepdéhe Solr) as well as distributing the entity
storage (Apache HBase) permits coping with increaslata and query volumes by adding new
servers as discussed in Deliverable D6.1.

Setup

Apart from the single-machine setup used for thereru prototype we have deployed an
experimental distributed setup for the storagerldgka OKKAMstore). We will refer to this setup
as “distributed storage layer setup” in the resthaf document. It uses 7 computers: One server,
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shown in brown (4 cores, 2.4 GHz, 8GB RAM) andr&ggular machines, shown in white (1 core,
3.0 GHz, 2GB RAM) deployed in a local-area netwaskshown below.

At the moment Hbase (responsible for the entityagje) is running on the server and the index is
distributed and replicated using Apache Solr ambmggular machines. The index is divided
equally amongst two Solr shards. Each Solr shardagts many replicas of the half-index it is
responsible for:

The server can also execute one or more instarfcee KKAMstore API. But for measuring
response time (i.e., this experiment) we only rsingle instance of the OKKAMStore API. The
figure below explains the setup:

Server running

- DKKAMStore APl Instanceas
- Hbase

- SolrBroker

Solr Shard

Solr Shard

A Salr Shard contains
one Solr Master and
many Solr Slaves
{typically 2 or 3)

Figure 5: Configuration of the Distributed Setup fa the Experiments

Experiments

We performed several experiments to verify scalglaind measure query response times. We first
studied the response time when all of the caches fliesshed before the experiment. We repeated
this experiment to obtain an average over 2 rutenTwe measured the response time in the
presence of caching. Finally we studied the casenvihe index is in the main memory.
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For all experiments, we use a fixed set of 300 iggeand we run it against the same set of entities
(3.3 million entities). Our initial experiments shdhat our system has the stable query execution
time without caching, which can be improved if wewa caching or move the index to the main
memory.

Experiment 1 - Setup summary: caches flushed, index on disk

To test the distributed setup we plot query respdimes (only for OKKAMstore) for the set of
300 queries. All caches are flushed before runtiegexperiments (in fact all servers involved in
each experiment are rebooted before the experimargdnducted). The figure below shows query
processing times against a repository of 3.3M iestifThe average query processing time is around
1 second including both: the index lookup and fetglb0 entities per query from the entity storage.
It is also visible that once caches "warm up", ghecessing time becomes faster. Also recall that in
this test, the entity storage (HBase) is implemgrmte 1 single server, we plan to investigate the
distributed case in the near future.

Query Response Time in the distributed setup
(All caches flushed, index on disk)
5000

4500 B Connection Time

siog -kl m APITime
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Figure 6: Results from Experiment 1

The second plot below shows query response tintethéosame queries and setup (caches flushed,
index on disk) in 2 independent runs as well asatrerage query response time. It shows that the
response time per query remains relatively stab¢esaid earlier, before each run all caches are

flushed, in fact all servers involved in each expent are rebooted before each experiment is
conducted.
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Figure 7: Results from Experiment 1 (comparison bateen 2 runs)

Experiment 2 - Setup summary: caching turned on (for Hbase and Solr), index on disk

We also did the following measurement: We run thme set of 300 queries two times and we
record the performance at the second run. In #se due to caching at all levels of the system, we
observed that the performance drastically improwesmeasured an average response time of about
70ms. The figures are displayed in the figure below
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Figure 8: Results from Experiment 2
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To have a more realistic estimates of the distebutystem performance we would need more
gueries such that the caches have time to "warnbef@re we start measuring the performance.

Experiment 3 - Setup Summary: only HBase cached, index in memory but not cached

We did the following experiment. First, we run @00 queries against the data, on the setup of
Experiment 1 (all the machines restarted beforagnTwe rebooted the Solr machines and shifted
the index from disk to the main memory. We did reitoot the machines running HBase, so in this
way the entity files are in the cache. Then weaun300 queries again and measured the response
time. The next figure shows the query processintet(aka response time) we measured. The
gueries were posed against a repository of 2anilintities.

Query Response Time in the distributed setup
(index in-memory /hbase cached)

= Connection Time

omnril] H API Time

1 Solr response time

1500 L E Hbase Time

1000 +

Time Taken [ms)

500 -

Query number

Figure 9: Results from Experiment 3

The above figure shows that we can improve theopmidnce of the ENS even if the cache of Solr
is flushed, if we move the index into the main meyndhe performance improvements we get in
this way are indeed significant, we get approxiryat® times better figures.

Average Response Time in Experiments 1 to 3:

We measured the average response time of the ENSob&erved the following average query
response times for the various experiments perforabeve:

* Experiment 1: 1.3 sec
* Experiment 2: 70 ms
* Experiment 3: 140 ms

Observe that the average query response time fperitment 3 is higher than Experiment 2 even
though in Experiment 3 the entire index is hostednain memory. The most probable reason for
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this outcome is that Experiment 3 does not use @ache (generally LRU) for enhancing
performance.

2.2.1. Indexing Time

Indexing or insertion time is the time to indexiadividual entity that has been inserted into the
repository. The indexing technology employed isréneental, i.e. the index is updated and not
completely re-created, when new entities are iederhto the repository. Indexing time as a
performance parameter, thus, becomes most imppitaatger collections of entities are imported
at one time.

Target Performance

In defining the target performance for the indexiimge the following aspects have been used as a
basis: the current indexing and the goal of beihtp to insert 1 Mio of entities in a couple of
hours. The target performance for the indexing timeto be able to index an entity in 20
Milliseconds. This is sufficient to index 1 Millioantities in 5-6 hours.

The second target for the indexing is that the ximetime for individual entities should not grow
with the size of the index or the number of eritie the repository.

Past and Current Measurements

Current measurements focus on the scalability ®frtdexing time in the size of the repository and
are thus covered below. They also show that thertios time target performance for the insertion
of an entity as discussed above is met by the gragltechnology.

Scalability Considerations

The second target defined above for indexing diyeeffers to scalability with respect to index and
repository size. Initial experiments show that wh@exing time actually does not grow in size of
index and number of entities. To verify this we digbe distributed OKKAMstore setup as
explained in Section 2.2.1 (see Figure 5) and kbetddelow in the context of the response time
measurements.

The figure below shows the entity insertion timeha distributed setup, which includes parsing the
entity XML files, indexing (Solr) and inserting @ms in the entity storage (HBase). The plot
shows that an entity can be added to the systelessithan 10 ms which we consider very fast.
Most importantly this time remains nearly constdating the whole experiment in which 3.3M
entities were inserted. The legend below the phows the entity collections that were inserted,
which also explains some fluctuations in the ineartimes.
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Figure 10: Development of Indexing or Insertion Tine with growing number of Entities in the
Repository

For the scalability experiments it was decided $e more entities than we have currently in the
entity repository (namely 3M instead of 1M). Foristipurpose the repository was only for
experimenting extended with the IMDB data set, doing the experiment on real data not on

artificially created one. The IMDB data set is patt of the public OKKAM nodes since it was so
far not possible to sort out the related copyrigbtes.

2.2.2. Response Quality

The matching or result quality result is analysgdcbnsidering the result in the first k positiorfs o
the ranked list of results retuned. A request issatered answered successfully if:

* either no results are returned and the entity oednby the request is actually not in the
repository (true negatives),

* or, in case the entity intended by the requeshithée repository, the ID of this entity is
returned as one of the first k results in the eshiesult list (true positive).

All other cases are considered unsuccessful. Basalis understanding of success, succes@top k
is used as a parameter for assessing the reslitiydoadifferent values for k.

In more detail, the result of posing a request KK8M can have one of the following statuses
(i.e., boolean values):

1. True_Positive is set to true when the requesteatyemas found.

2. True_Negative is set to true when the requestdtyestnot contained in OKKAM and our
request for this entity correctly did not returryaasults.

3. False_Positive is set to true when the requestaty e not contained in OKKAM but our
request falsely returned other entities
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4. False_Negative is set to true when the requestéidy emas not found although it is
contained in OKKAM.

Top-K means that instead of using of the entitegarned by OKKAM, we only consider the first K
entities. For example, Top-10 would mean that weswmter the entity found only if it's inside the
first ten entities returned, and not found whendtntained or not among the rest of the entités.
define success rate as:

Success Rate @ top Kxftrue_positives + true_negatives)/total numberudregs

With respect to result quality, avoiding of falsespives and false negatives has to be balancead in
similar way as one can favour precision or regalluning a search engine. A false positive in the
OKKAM context would mean that an ID is returnedwa high matching probability, although the
entity intended in the request is not in the rejpogiat all. The potential consequence of returning
false positives is that - in an integration acyiviiased on OKKAM IDs - information about
different entities is merged into a single entfdyn the other hand, false negatives mean that ns 1D
returned although the entity intended by the regaetsially is in the repository. As a consequence a
new OKKAM ID is created unnecessarily (or the gnitays un-OKKAMized depending on the
strategy of the respective application). As a cqusace a) the quality of the repository is reduced
(creation of duplicates) and the b) some integnapotential might be missed. It is important to
keep both the numbers of false positives and skfakegatives low. However, it is understood that
avoiding false positives is more important thanidvigy false negatives, since the impact of false
negatives can be reduced by repository purging am@sim, while the impact of too many false
positives might seriously reduce the satisfactibnsers of the ENS.

Target Performance

The definition of the target performance for thetdféng quality is a complex task. According to
current measurements the matching quality is rdtlggr. However, there are different factors that
might impact result quality:

» It is understood that due to the repository pojpataprocess the repository (bulk import of
existing collections) currently is relatively “cl@awith respect to quality and heterogeneity;
it is expected that once used on broader basisae of quality along this lines can be
expected.

» Evaluations are performed with a generated queryhse reflects the expected query mix
(currently it is expect that most queries come flamomatic extractors); this is done, since
so far neither major query logs from the daily aé&ntity Name Server nor information on
a typical query mix for such systems exist; it ¥pected that the real query mix will
influence result quality. Of course real requesgsslovill be used as soon as they become
available — the logging infrastructure is alreadplace.

» Currently the repository is still relatively smatllearly, result quality will also be affected
by the repository size, since this will raise thehability of similarities between entity
descriptions (see also Scalability Considerations).

Based on this consideration, it has been decidadatitarget performance of 95% success @ top 5
is ambitious but reachable in the OKKAM project. eDto the factors discussed above it might
become necessary to correct this number in eithrecttbn, once more realistic query logs and
repository population are available.
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Past and Current Measurements

Various experiments have been performed to asdessquality of the developed matching
technologies. The assessment of matching qualityegral part of the development and refinement
of the matching technology. In the following thesults of more controlled experiments for
assessing the current matching quality achievedeseribed:

October 2008 Experiments

In September and October 2008 a first set of syaienaxperiments on matching quality has been
performed. These experiments cover both the stoaagethe matching layer, since the matching
results are created in a close interaction betvoedtmlayers.

Experimental Setup

These first experiments have been performed wdimall repository and relatively clean data. They
have been based on repository population extracted Wikipedia consisting of about 500.000
entities.

The set of queries used for evaluation has beeatexteby extraction of entity information from
randomly chosen Web pages on persons and orgamgatFor this purpose Expert System
information extraction technology has been usdaketalose to the entity information to be expected
from automatic extraction processes. This extraetdgdy information has been transformed into 5
query variants reflecting different amounts of &alale information (e.g. with respect to structure).
Artificially, errors have been atrtificially introded in some of the queries for getting “fuzzy
gueries” (simulating spelling and extraction migtsk For evaluation, ground truth wit respect to
matching of entities has been manually created.

Results
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Figure 11: Response Quality in October 2008 Experients

It has to be noted that the results are alreadte qgood as compared to the target performance.
However, as already discussed in the context oftdéinget performance it is expected that an
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increase of size and heterogeneity of the entifyosiory population is expected to impose
additional challenges on the matching technology.

February 2009 Experiments

General note:A clear finding of the work on the ENS in the pastnth was that we require a
strong interaction between the storage and thehimatdayer of the infrastructure. This includes
effective query rewriting on the matching layer tbe storage layer, efforts to push solutions that
are successful on the matching layer on the stdegge and the joint development of optimizations
with respect to quality. For this purpose the iatgion of WP 2 and WP 3 has been further
intensified. One effect is that WP 2 and WP3 ae fjpintly working on improving the success
rate @ top k, which is reflected by having (in cast to October 2008) only one graphic showing
the success rate of the overall matching approach.

Experimental Setup

For dataset we used the 1.005.004 entities asdedlin OKKAM at the beginning of February
2009, and 500 requests generated using the caogitactor by EXP from collected web content.
We manually processed each request and identiiesd DKKAM ids.

We imported these entities in an empty OKKAM Node at various intervals we evaluated all the
requests. At each request execution we measureslitivess rate at different Top-K. The following
plot shows the Success Rate for Top-2, 3, 5, 7,1@mat various numbers of entities in OKKAM.

Results
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Figure 12: Result Quality measured as success ra@ top-K for various Ks and Repository
sizes
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As the shown by the plot, success rates for tHeréifit Ks are mainly independent of the number of
entities. The following table shows the exact sasaate for Top-5 and Top-10 for a population of
about 1 Mio. entities.

OKKAM with ~ 1.000.000 Entities
e Success Rate @ Top-5: ~94%
e Success Rate @ Top-10: ~96%

Scalability Considerations

There clearly is a dependency between result gualid the size of the repository. Clearly
disambiguation becomes more difficult, when moréties are in the repository, because the
probability of random similarities is growing. Sonnéial experiments analysing the dependency of
result if result quality from repository size halween performed. First results can be seen in the
graphic from the February 2009 experiments.

2.2.3. Query Rate

The average query rate is the average number afeguthat can be processed per second. It
depends on the response time as well as on thensyatchitecture, since the query rate can be
increased by distributing the workload betweenedédht nodes.

Target Performance

The target performance for the query rate wouldeddpon the current demand for the OKKAM
service as well as the size of the repository. @aal now is to ensure 10-20 queries per second
with several servers and several millions of esditi The optimization task in future would be to
minimize the hardware costs for a requested quats. tUnfortunately, these costs are hard to
envision at the moment as, for example, searchnesgio not publish the number of servers they
use or the size of the document collections thdgxn

Past and Current Measurements

In the current set up (prototype v.1.1) the quexte nis directly determined by the response time,
since the 1-node OKKAMstore installation does notahy distribution of workload. Thus the
average query rate equals 1/average responseHiene.we report initial experimental results for
the preliminary version of the distributed OKKAM&t0

Scalability Considerations

We performed various experiments to determine theryqrates we can achieve by the current
version of the ENS. We varied the parameters ofylséem configuration, in particular, the number
of shards, the number of replicas within a shand, the location of the index (hard drive vs. main
memory).

Recall that query processing is done in 2 stegairarchitecture: 1) obtaining entity IDs of thp+o

k results from the index (Solr), and 2) fetching #mtity profiles for the IDs found in the 1st step
(HBase). For the query-rate experiments presergimhbwe study only the 1st step (Solr) as being
more important for scalability reasons and ignbee2nd step.

The setup of the experiments is described in deitaiSection 2.2.1 (Figure 5).
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Experiment 1: Query rate with OKKAM queries, index on disk, 2 shards

This experiment was conducted to determine perfoomaf Solr when index is kept on a hard
drive. Every Solr machine was rebooted before eagieriment to make sure caching does not
affect the measurements.

QPS: 600 OKKAM gueries, 2 shards, 2M entities
8
74 6,67
u on-disk
{.‘ 4
5 4,62
& P 3,57
3 L
5 4
1 4
ol
1 3 3 #replicas/shard

Figure 13: Results on Query Rate from Experiment 1

In the above plot we used two Solr shards (i.e itkdex is split in 2 parts) with 1, 2 and 3 rep$ic
per shard. The plot shows that we are able to@tippore queries per second (QPS) if we increase
the number of replicas.

Experiment 2: Query rate with OKKAM queries, index in RAM, 2 shards

QP5: 800 OKKAM gueries, 2 shards, 2M entities
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Figure 14: Results on Query Rate from Experiment 2

The figure above shows the query rate with the ss@h@p as in the previous experiment but with
one important difference: at each Solr machine xndestored on an in-memory disk partition
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(RAM) instead of a hard drive. A similar trend witie QPS increase can be observed, however the
absolute values are much higher than in the preveoperiment.

Experiment 3: Query rate with OKKAM queries, index on disk, 1-2-3 Shards

Moy QPS5: 600 OKKAM queries, 2M entities
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whardafieplicas

o
T

Figure 15: Results on Query Rate from Experiment 3

The above figure is an extended version of Experinie It shows the query rates while varying

both: the number of replicas (1, 2 or 3 replicay) the number of shards (1,2 or 3 shards). In this
experiment the index is maintained on disk. It giveecomplete picture of the behaviour of the
distributed index and shows that adding shardspiaas increases QPS as expected.

Experiment 4: Query rate with OKKAM queries, index in RAM, 1-2-3 Shards

Finally, the last experiment repeats Experimerttil8,with the index kept in RAM. As before, the
trend remains the same but the absolute QPS vaheesiuch higher compared to corresponding
on-disk experiments.
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Figure 16: Results on Query Rate from Experiment 4

In general, as we increase number of replicas weeger query rates. Also, when the index is
distributed between more shards query processifagisr because the index per shard gets smaller
and more queries per second can be processed.
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2.3. Performance of Applications

In OKKAM three applications are developed on tophef OKKAM Entity Name Server in order to
showcase the benefits of the OKKAM approach as a&lo create blueprints for the adoption of
the entity-centric approach. The collection of gexformance numbers for the three applications
has been started with the following results:

» Performance Numbers for the entity-centric seméadiarch engine (ECSSE)

* Performance numbers for the application in entdgtdc organizational knowledge
management

» Performance numbers for the content authoring eaodin

2.3.1. Entity-centric Semantic Search Engine

So far, measurements for the performance of thiyergntric semantic Search engine (ECSSE)
have focussed on the size of the indexed collediwh the performance and usage of the search
engine:

* Number of indexed triples:
0 In September 2008: 428.4 Mio Triples
o In February 2009: 551,2 Mio. Triples
* Number of uniqgue URIs addressed (resources, e3)titie
0 In September 2008: 51.3 Mio unique URIs
0 In February 2009: 62 Mio unique URIs
* Unique OKKAM Ids in the collection:
0 In September 2008: 41
* Responsetime: <0.1s
» average number of queries sent to ECSSE by day06@0

Currently, an OKKAMization process for the infornaat collection of ECSSE is underway, which
will produce further performance numbers for asegs&CSSE (e.g. number of OKKAMized
entities, quality of OKKAMization process, etc.).

2.3.2. Entity-centric Organizational Knowledge Management

This application showcases the use and benefith@fentity-centric approach in the area of
organizational knowledge management. The entityrcempproach is applied in some of the
knowledge management applications of SAP. Thisuges the analysis of SAP Forums and the
creation of intelligent entity-centric applicatioos top.

The following performance numbers are currently sidered for this application in the OIN
activity:

* Numbers on the analysis of the discussion thresdmtfrom SAP forums (SDN)
* Quality of the analysis results
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This performance monitoring considers the actodl @otential number of discussion threads taken
from SAP forums (SDN) on which information extracti and entity recognition are to be
performed as well as the quality of the respeatixteaction. The threads in the discussions forums
are a rich source of knowledge and entity-centnformation. A description of the targeted
applications can be found in D1.2.

Target Performance:
The definition of a target performance within thplication is slit into two perspectives:

* business:time for task of expert answering queries from oamity can be reduced from
average 3 weeks to 3 seconds by application builithp of OKKAM

» technical: analyse 300.000 threads with high quality results

Past and Current Measurements
In September 2008 the following numbers have beeasored for this performance parameter:
* 60.000 forum posts and their titles + SAP Termigglo
* 36.951 direct component matches (~ in every 3rd)pos
* 6.886.145 matches of related terms (57,4 matchefopen entry)
e one term points at max. to 459 components
* 6.762.484 ambiguous matches (in average 56.4 ngpgheforum entry)

In February 2009 the following numbers have beeasued for this performance parameter. A
new data set on thread level has been used fog thgseriments. It contains about 26.000 threads
(12.7 GB database). It consists of 90.000 senteaces450.000 noun groups. The following
elements have been extracted:

e~ 18 mil. direct matches with SAP terminology

~ 15. mil. entities SAP terminology identified ineictly

~ 42.000 links to external and internal resourdesitified

~ 3500 references to sap notes detected

~ 1500 Java Exceptions extracted
~ 305 ABAP Errors detected

For extraction quality, the following results haleen achieved by the OKKAMIZER for SAP
Components. In the table below they are compardd thie qualitative results of applying pure
Dictionary Matching:

OKKAMizer Dictionary Mapping

Precision 89,4% 11%
Recall 84% 2%
F-Measure: 86,6% 3,4%
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The future improvements will involve the usage damger dataset of forum posts. The number of
spotted components is rather low and can be inedebs applying relationships from terms to
components. Problematic is the ambiguity of thad§eplying measurements for confidence and
informativeness of matches will increase precisiBaside this, future investigation will be on

enhancement of data sources applicable to posfsotamore entity-types.

2.3.3. Entity-centric Content Authoring Application

The applications for entity-centric content authgriare currently closely related to the efforts in
OKKAMizations and the OKKAM empowered tools, mopesifically the OKKAM Word Plugin.
Thus the performance here heavily depends on thiiADKzation performance, which in turn as
already discussed in the context of the OKKAMizaterformance, depends on the performance
of entity recognition and of matching. Current n@arsbfor the Performance of matching can be
found at the section on Response Quality.

Use Case Potential

Elsevier: ScienceDirect's full-text collection (http://wwwifo.sciencedirect.com/content/) covers
more than 2,500 journals and almost nine millidhtiext articles

ANSA General news includes more than 450 - 500 daMysrebout worldwide politics, economy,
arts/shows and sports + 40 years of 1000 News a day

OKKAM ization Performance Requirements

For aligning the existing performance of OKKAMizati with the requirements of the entity-centric
content authoring the following target numbers hia@en collected for the envisioned applications.

Entity Detection
» Target precision: >85% of entities in articles aeavs
» Target recall: >80% of entities in articles and sew
Entity Matching
» Target precision: >80% of entities in articles aeavs
» Target recall: >90% of entities in articles and sew

2.4. Performance of OKKAMization

OKKAMization is the process of analyzing existingtrgctured and unstructured) content and
content under creation, identifying entity referemcin this content (entity recognition) and
equipping the entity references with the associ@&&AM IDs. For assessing the work in the area
of OKKAMization two aspects are currently considkene the OIN activity:

* Quality of the OKKAMization process

» Creation of a first set of functional OKKAM empower tools (numbers of tools and
coverage)
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2.4.1. OKKAMization Quality

Accessing the ENS matching functionality is parttbé OKKAMization process as well as
analysing the respective type of content for entffgrences (see process description above). The
quality of the OKKAMization of the different OKKAMempowered tools and OKKAMizers, thus,
depends on the quality of the entity recognitiohjol is most challenging for unstructured content.
Furthermore, it depends on the quality of entitytahang for the type of entity requests created by
the respective OKKAMizers.

The employed Named entity recognition technologyettgoed by Expert Systems, which is in the
core of entity recognition of OKKAMIzation suppddr unstructured sources, has been tested and
evaluated during the first year of OKKAM. This Hasen done on different corpora, coming from
different sources such as Wikipedia, ANSA news, wehbrces and other Expert System-owned
corpora. The corpora languages are Italian andiging|

The results of the performance analysis for thihrtelogy in the context of the OKKAMization
process are summarized in the following table. Bimto an information retrieval scenario,
extraction quality is measured in terms of precisaod recall. Precision is defined as the number of
relevant entities recognized divided by the totainber of entities recognized. Recall is defined as
the number of relevant entities recognized dividgdhe total number of existing relevant entities.

Entity Type | Precision Recall

Person 95.41% 86.00%
Organization | 81.48% 74.68%
Place 75.93% 87.25%

In summary good extraction quality has been achidoethe core entities persons, organizations
and places across different types of analyzed ssurc

In addition, on a defined English corpus of docuteerm comparison of different extraction
technologies between Expert System technology #mer @pen source tools has been performed.
This analysis shows that the Expert System enxtsaetion system gets better results with respect
to the the total number of entities recognized. &mmple, Expert System technology extracted
12% more entities compared to the frequently-cid@eénCalais technology.

Numbers for the quality of matching performance leariound in the section on the performance of
the ENS infrastructure

2.4.2. OKKAM empowered tool set

The first set of OKKAM empowered has been created¢achedule and consists of 6)(DKKAM
empowered tools:

! The Neon Toolkit is not yet officially a member the OKKAM empowered tool set, but this will be the
case in the near futrure, when it has been conipletsted.
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* Protégé
+ foat-O-matic 2.0
* Firefox Plug In
* Internet Explorer Plug In
* Microsoft Word Plug In
* Microsoft Outlook Plug In
* (Neon Toolkit Plug In)
This can be considered as a quite impressive d&iugfins.
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3. Numbers on Involvement

This area covers numbers related to the involvermedtcollaboration of the partners in the project.
Clearly a sufficient involvement of partners intetproject and smooth collaboration between the
partners is crucial for project progress and facheng synergies between the partners. Involvement
is not restricted to the number of persons workinthe project. It also includes sharing the vision
of the project, readiness for knowledge sharing emithboration, openness for the ideas of other
partners and adequate communication. Not all (felespects can be easily and directly measured.
However, we collected a number of parameters, whiehthink are good indicators for the
involvement of the consortium members into the OKKAroject.

In more detail the following numbers for involvenhane currently considered:
» Established Communication Channels
* Project meetings and Telcos
* Use of Intranet
» Use of Mailing Lists in OKKAM
*  Numbers on OKKAM Academy
» Collaborative Software Development

In summary, involvement of the project partner itite project is good to very good. A friendly and
excited mood about the project has already beabledted in the Kickoff meeting, which played
an excellent role in establishing the identity lo¢ foroject and of the consortium as the OKKAM
project team. Considerable effort has been invdsyettie OKKAM management to keep this spirit
up and to transform it into concrete and engagedlvement into project work. This also included
regular (self-) assessment by the project manageamehthe definition of corrective actions such
as the OKKAM academy.

3.1. Established Communication Channels

Within OKKAM a number of collaboration and commuation channels have been established
driven by the needs of the project. These charmrelsan important means to coordinate the work
between different partners — an important buildatack in transforming partner involvement into
overall project progress. The collaboration and mamication channels include the setup of a
Wiki-style content management system as an coli&valy edited Intranet, the creation of mailing
lists for relevant sub-groups within the projectg(eWPs), as well as the establishment of an
infrastructure for telephone conferences and Mirueetings.

Monitoring communication and collaboration (andingkcorrective actions, where required) helps
for identifying communication gaps. This monitorirsgalso important for keeping the risk low for
misunderstandings, conflicts and double work duea tack of understanding of other partner's
work.

3.1.1. Project meetings

In the first year of a European project, persomérimation exchange plays a central role for
creating an improved shared understanding of thgegrr and for establishing the social
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relationships that are required to subsequentlialcotate remotely. Clearly, face-to-face meetings
are important for achieving these goals. Howevery tare clearly also quite expensive and have to
be used with care, in order to ensure effectiveafisesources.

In more detail, the following numbers have beerectéd for monitoring the meeting practice in
the OKKAM project.

* Until October 2008, 44 meetings haven been heldKdKAM.

* 29 of these have been organized as virtual meetibgsas physical face-to-face (f2f)
meetings.

» Of the 15 f2f meetings, 8 meetings have been dNBsneetings
* An average of 7.8 participants took part in therfifetings
* An average of 3.9 organization where involved i f2f meetings

In addition, there were two large meetings thatoimed persons from all members of the
consortium: The Kickoff meeting in January 2008 anlenary meeting in August 2008.

Assessing these numbers a good mix between f2¥iain@l meetings has been established. Virtual
meetings actually proved very useful, if very sfiedssues had to be resolved in a meeting (e.qg.
integration sessions). It is not the goal of thekKdi1 management to further reduce the number of
f2f meetings. They play an irreplaceable role iacdssing ideas, in fostering collaboration and
project involvement and in resolving misunderstagdi Good use of the f2f meetings has been
made of the meetings by heavily using them to resofoss-WP issues.

3.1.2. Telephone Conferences

Until October 2008 Research and development issuese discussed in about 64 telcos. In
addition, there were regular status and managetekeos.

3.1.3. Use of Intranet

For information exchange, collaborative developn@ntieas and concept and for communication

a content management system with a Wiki-like frentl has been established in the project. The
system is used as an intranet, but also has feexiptions to dynamically publish content to the

public OKKAM Web pages as well as to make it visibd the European Commission.

Within the project the Intranet was well adopted actively used. This surely is partly due to the
acquaintance of many of the partners with the is®iki system as Intranet technology. However,
it is also a sign of involvement of the partner®ithe OKKAM project that many pages, events,
news and other types of content was created ama tstable growth of the number of pages can be
observed, since the Intranet has been established.

In more detail, until October 2008 the followingms have been added to the Intranet:
* 54 announcements of external and internal events
* 41 news items
» 55 folders for structuring the information

The following graphic reflects the stable growthcohtent in the Intranet from May to September
2008. It shows the size of the backup for the hdta
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Size development of OKKAM Intranet
May - September 2008
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Figure 17: Development of Intranet Size (reflectetby Backup size)

3.1.4. Use of Mailing Lists in OKKAM

An initial set of mailing lists has been establhe the first quarter of the project based on an
analysis of the project structuring (e.g. mailimgd for each WP, PCA, and organization). Later
further mailing lists have been added accordingh® needs identified in the project (such as
okkam-all). Overall, 43 mailing lists have beenatesl. The average number of members in the
mailing lists is 9.8. The figure below shows thstdbution of mailing list members in more detail.
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Figure 18: Number of Mailing List Members
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Only about 15 of the established mailing lists faeguently used. This reflects the communication
needs and practices in the project as well as #yetle work is organized e.g. a strong organization
of the work along WP structures, which did lead tgood use of the WP mailing lists.

The following figures show the use of the mailingld in the OKKAM project in the time between
mid March (when they were set up) until October0erom the established mailing lists the WP
mailing lists for WP1 to WP7 have been selectednianitoring. All of these technical WPs are
related to the creation of the OKKAM infrastructurehich has been a focus of the first phase of
the project. Furthermore, these WPs also havelaregd of interaction within the individual WP
as well between the WP to ensure alignment andapaéipn of integration for the components
developed in the individual WPs.

__Use of Mailing Lists (WP1-3)
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Figure 19: Use of Mailing Lists for WP1, WP2 and WP3 (March — October 2008)
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Use of Mailing Lists (WP4-7)
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Figure 20: Use of Mailing Lists for WP4, WP5, WP6 ad WP7 (March — October 2008)

In general, an increase of mailing list use carséen. Additionally, there are clear peaks in the
mailing lists activities at special events e.g. whige main work on the integration of ENS V1 was
done in September.

For the OKKAM management (including the respective leaders) an analysis of the mailing list
activities can help in identifying communicationpga Longer breaks with a very low number of
mails might point to a lack of communication in \# and should be addressed. However, it also
has to be considered that other communication alamnight be used alternatively.

3.2. Numbers on OKKAM Academy

So far 3 OKKAM Academies have been organized fojgut internal knowledge exchange with an
average of about 10 participants.

3.3. Involvement in Collaborative Software Development

Involvement in collaborative software developmensplit up into involvement into the iterative
requirement analysis process as well as into tfizvae development itself.

3.3.1. Requirements Collection

An initial set of requirements for the ENS and #ipplications has been collected in the first month
of the project. The process has been based ordémification of major use cases (see D1.1 for
details). An important outcome of this activity & set of requirements, open issues within
individual WPs as well as open interaction issugtsvben WPs. The OKKAM team has collected:

* 88 major requirements
e 70 open issues
* 43 open interaction issues
The requirements are documented in the projectetalble D1.1.
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Following an iterative approach, the requiremeragehbeen revisited in month ten of the project
for checking the status of the identified issue &mddocumenting new issues that have been
identified in the course of the project. This prgavill be regularly repeated and the results are
documented in a requirements working document m @KKAM Wiki as well as from a
guantitative point of view in the OIN report. Thelanptitative results of the first iteration of
requirement analysis are reported here.

In month 10 of the project the requirements anddsshave been revisited, in order to verify them
against the current status of the project. This been done as part of an agreed upon regular
requirement revisiting process. The results of friocess is documented in an OKKAM Wiki
page, which acts as an D1.1 follow up working point

From the quantitative side the requirements remgiprocess in month 10 produced the following
results:

* 92 requirements of which:

Requirements

Open Closed In progress irelevant = newly raised

4%

18%

e 70 open issues of which:

Open Issues

open Fin-progress  © closed ®newly raised

0%

14%

e 44 interaction issues of which:
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Interaction Issues

Open Closed in-progress imelevant ¥ newly raised
2% 2%
9%
22%
62% 4

3.3.2. Collaborative Software Development

For coordinating the collaborative software devatept a gForge environment has been set up and
is used by the OKKAM distributed development teabhe environment is actively used for
managing releases, for exchanging and consolidabdg versions and for managing the reporting
and fixing of bugs (ticketing system). The follogimumbers reflect the level of usage of the
gForge platform:

* In October 2008: 36 active developers in 17 aagiverge OKKAM projects
* In February 2009: 45 active developers in 24 aagiverge OKKAM projects

As a further indicator for involvement and actiggithe amount of code for ENS produced in the
most active projects is used (lines of code, nusibémethods, numbers of packages, and numbers
of classes). The following table reflects the staificode development in October 2008:

Component Lines of code Number of Number of Number of
packages classes methods
OKKAM Match 6715 14 70 432
OKKAM Store 640 8 13 49
OKKAM Core 2349 16 56 243
OKKAM Lifecycle 431 2 8 45
Total 10135 40 147 769

OKKAM - 215032 Version 0.1 Page of 51



D12.3: OKKAM in Numbers V2

u———1 ——
SEVENTH FRAMEWGRIC
PROGRAMME

4. Numbers on Impact

For achieving its impact it is very important ftwet OKKAM project to achieve good visibility for
the OKKAM project. The consortium and especiallg toordinator have been very active in this
area. Relevant numbers for assessing the implateédeactivities are numbers on OKKAM related
dissemination activities, the use of the OKKAM pabWeb site and the number of scientific
publications on OKKAM related topics.

4.1. Dissemination Activities

Up to October 2008, OKKAM has been involved in 1Bmer of dissemination events (including
ESWC2008 sponsorships). With these events an dstinaadience of 500-600 persons has been
reached. Furthermore, 5 News articles have alregulyrted on OKKAM.

Further dissemination activities are planned, asfig¢he Web 3.0 Academy on February 18,
2009. [Update: This has meanwhile been succegsitdianized]

4.2. Use of Public OKKAM Web Page

The following numbers from the statistics on thdlpupart of the Web Page reflect the use the
public Web page:

« Status October 2008 (covering Feb - Oct 2008)::
0 4.737 absolute unique visitors
0 29.258 page views
o 9.099 visits (average 38,72 per day)
0 798 visits to the page of OKKAM publications
0 663 visits to the page of deliverables
0 88 countries
0 48,49 % returning visitors
« Status December 2008 (covering Feb - Dec 2008):
0 7.133 absolute unique visitors
39.847 page views
13.299 visits (average 41.05 per day)
1070 visits to the page of OKKAM publications
953 visits to the page of deliverables
542 visits to the TestTubes
100 countries

O O 0O O o o o

46,36% returning visitors
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4.3. Number of Publications
List of OKKAM-related papers published to date.

1. Joseé Julio Alferes, Ricardo Amador, Philipp Kargamd Daniel Olmedilla. Towards reactive
semantic web policies: Advanced agent control fer semantic web. IRoster and Demo
Session of the 7th International Semantic Web Cenée (ISWC 2008), Karlsruhe, Germany
CEUR Workshop Proceedings, October 2008.

2. Barbara Bazzanella, Paolo Bouquet, and Heiko Steerm Cognitive Contribution to Entity
Representation and Matching. Technical Report DEDB04, Ingegneria e Scienza
dell'Informazione, University of Trento., 2008tp://eprints.biblio.unitn.it/archive/00001540/

3. Barbara Bazzanella, Junaid A. Chaudhry, Themisdpalp, and Heiko Stoermer. Towards a
General Entity Representation Model. fnoceedings of the 5th Workshop on Semantic Web
Applications and Perspectives (SWAP20@yme, Italy, December 2008. online http://ceur-
ws.org/Vol-426/swap2008_submission_57.pdf

4. Barbara Bazzanella, Junaid Ahsenali Chaudhry, TéePalpanas, and Heiko Stoermer.
Towards a general entity representation modefWAR 2008.

5. Paolo Bouquet and Heiko Stoermer. OKKAM: Enabling Entity Name System for the
Semantic Web. IIRProceedings of the I'ESA2008 Workshop on Semartgcoperability 2008.

6. Paolo Bouquet, Heiko Stoermer, Claudia Niedered, Aamonio Mana. Entity Name System:
The Backbone of an Open and Scalable Web of Dafardceedings of the IEEE International
Conference on Semantic Computing, ICSC 20@8nber CSS-ICSC 2008-4-28-25 in CSS-
ICSC, pages 554-561. IEEE Computer Society, Aug08s.

7. Paolo Bouquet, Heiko Stoermer, and Barbara Bazizan®h Entity Name System (ENS) for
the Semantic Web. InThe Semantic Web: Research and Applications. Pditge of
ESWC2008.volume Volume 5021/2008 dfecture Notes in Computer Scienpages 258-272.
Springer Berlin / Heidelberg, June 2008.

8. Paolo Bouquet, Heiko Stoermer, Daniele Cordiold &iovanni Tummarello. An Entity Name
System for Linking Semantic Web Data. Rroceedings of the Linked Data on the Web
Workshop number 369 in CEUR Workshop Proceedings. CEURil A2008. http://ceur-
ws.org/Vol-369/paper23.pdf

9. Junaid Chaudhry, Themis Palpanas, Periklis Andsjtsmd Antonio Mana. Entity lifecycle
management for okkam. IRSW, Tenerife, Spaidune 2008.

10. Philippe Cudré-Mauroux, Parisa Haghani, Michael,Jdarl Aberer, and Hermann de Meer.
idMesh: Graph-Based Disambiguation of Linked Datgiges. INWWW'09: Proceedings of the
18th International World Wide Web conferenibtadrid, Spain, 2009.

11.Gianluca Demartini, Julien Gaugaz, and WolfgangdNej vector space model for ranking
entities and its application to expert searctEGIR, 2009.

12.Gianluca Demartini, Claudiu S. Firan, Tereza lofdRelf Krestel, and Wolfgang Nejdl. A
model for ranking entities and its application tikipedia. InLA-WEB pages 29-38, 2008.

13. Gianluca Demartini and Claudia Niederée. Findingegts on the semantic desktopPlarsonal
Identification and Collaborations: Knowledge Meddat and Extraction (PICKME 2008)
Workshop at ISWC 2008008.
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14.Gianluca Demartini. Comparing people in the enisgpinICEIS (2) pages 455-458, 2008.

15.Gianluca Demartini. How many experts? - a new tBwkenterprise search evaluation. In
Workshop on Novel Methodologies for Evaluation mfotmation Retrieval at the 30th
European Conference on IR Reseangages 39-43, 2008.

16.Elena Demidova, Xuan Zhou, Gideon Zenz, and Woligsdejdl. Suits: Faceted user interface
for constructing structured queries from keywortls DASFAA’'09: Proceedings of the 14th
International Conference on Database Systems fovaAckd Applications (Demo track)
Systems for Advanced Applicatippages 772-775, 2009.

17.Julien Gaugaz and Gianluca Demartini. Entity ide8 for lineage preservation. lIRSW
2008.

18.Philipp Kéarger. Advanced semantic web policies: Iation reactivities, and priorities. Irith
International Semantic Web Conference, Karlsruhern@any Lecture Notes in Computer
Science. Springer, 2008.

19. Sheila Kinsella, Adriana Budura, Gleb Skobeltsyab&stian Michel, John Breslin, and Karl
Aberer. From Web 1.0 to Web 2.0 and Back — How yidir Grandma Use to Tag? In
Proceedings of the 10th International Workshop osbVihformation and Data Management
(WIDM'08) collocated with CIKM'20Q&008.

20.Themis Palpanas, Junaid Chaudhry, Periklis Andsjtsmd Yannis Velegrakis. Entity data
management in okkam. BWAE, Turin, ItalySeptember 2008.

21.Ferry Irawan Tantono, Nishad Manerikar, and TheRatpanas. Efficiently discovering recent
frequent items in data streams. S8DBM, Hong Kong, Chindune 2008.

22.Yannis Velegrakis. On the Importance of Updatesinformation Integration and Data
Exchange Systems (Keynote talk).(\LDB collocated) International Workshop on Databsis
Integration Systems and P2P Computing (DBISP2Byust 2008.
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5. Numbers on Timing

The monitoring of the project progress in termstiofing of intermediate results is crucial for
ensuring the overall timeliness of OKKAM resultsvesll as for being able to identify the need for
corrective actions in case of delays.

In the OKKAM work plan (as documented in the DoWhamber of different checkpoints have
been defined, which support monitoring of timelme¥hese are the milestones defined for the
project, the deliverables (equipped with deadlires) the three project Reviews (plus the Pre-
Review), which also impose a temporal structurénéoproject.

5.1. Milestones

Of the 19 milestones defined in the OKKAM proje6thave been due in the first year of the
project:

* MS1 - Deployment strategy (Month 4)
* MS2 - Tool Selection for Tool Suite V1 (Month 6)
* MS3 - Basic OKKAMization and entity import (Month 8
* MS4 - Basic Entity storage infrastructure (Month) 10
* MSS5 - Basic Entity Matching Methods (Month 10)
* MS6 - Entity Population “First Million" (Month 12)
All of these 6 milestones have been achieved ie.tim

5.2. Deliverables

Within the first year of the project 16 of the oa#r40 deliverables have been due. These 16
deliverables include reports, application mock-wgs well as the first version of the ENS
infrastructure. Most of the deliverables have bdelivered in time. Some of the deliverables have
been delayed mostly for a) integrating further gldsat have been raised during the pre-review or
b) incorporating ideas on possible quality improeamthat have been raised as part of the
established quality assessment process.

5.3. Reviews

The Pre-review of the project has been held in mdit of the project and resulted into rich input
for the project. At the time of preparation of thigcument, the OKKAM team is preparing for the
1st OKKAM Review.
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6. Numbers on Resources

A careful monitoring of the resources spent in peject is a crucial task for the OKKAM
management and administration. It is required neuee effective use of money from public
sources, a demand-oriented, budget-aware, anddgeah spending of the resources by all partners
and all work packages taking into account forec&ststhe complete lifetime of the OKKAM
project. It is also necessary to detect deviativos the planning and to discuss such deviations
with the respective partners and/or WP leaders.

An overview of the used resources is included thw OIN report, since this is the counterpart of
the quantitative and qualitative assessment oftieevements of the project. The presentation is
structured in three-monthly periods following theaderly reporting pattern of the OKKAM
project. This OIN report covers the first three dees of the project. Furthermore, a summary
accumulating over the full three first quartershad project is included.

Use of resources is shown from two perspectivegdiners (reflecting use of resources across the
consortium) and by work packages (reflecting thenms&ructuring of work in the project). In each
case the resources used are compared to the plaseed resources. Planning numbers per Partner
are based on PM involvement of the respective pagocording to the DoW divided by the time of
partner involvement in the project. Planning nursbeer WP are based on PMs assigned to the
Work package in the DoW divided by the durationtha® WP within the project.

Overall, use of resources is in line with the plagn However, there are some deviations mainly
due to the following strategic decisions that hbgen taken at the start and in the early phadeeof t
project for improving its performance and impact:

» Focus on getting the infrastructure running
» Earlier start of some WPs in the project

Full detail of the use of resources per partnerwark package can be found in the Six-Monthly
report(s) of the OKKAM project and in the Perio#imogress Report.
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6.1. Year 1 Overview

This section gives an overview of the consumeduess in year 1. Details can be found in the
section on the individual project quarters.

6.1.1. Consumption of Resources

The graphic below (Figure 21) shows the consumpbibresource in terms of budget in the first
year of the OKKAM project. Since OKKAM is a 30 mbnproject, the first twelve month
constitute about 40% of the runtime of the projéctspite of high activity in the first year of the
project - as it can be seen by the consumptionM$ Bs shown in Figure 22-, just 37% of the
overall budget has been spent in the first yedhefproject. The consortium thus is confident that
the goal of the project can be achieved withinlitinés of the assigned budget.

Total Costs
First Period
37%

Remaining
Budget
63%

Figure 21: Consumption of Budget in Year 1 as parof the overall available Budget

Person
Months

I declared
Remaining

Person ———— flrsa I;f,rmd
Months Yo
L

Figure 22: Consumption of PMs on Year 1 as part ahe overall planned PMs
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6.1.2. Splitting of Costs
The following table shows the breakdown of costsuoed in the first year into different cost

categories.

Indirect Costs
Personnel costs

41.2%
52.7%
Others

1.4% Travels

4.4%

Subcontracting

0.2%
Figure 23: Splitting of the Costs occurred in Yearl
Version 0.1 Page of 51
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6.2. Numbers from OKKAM Q1

6.2.1. Use of Resources per Partner

The first quarter of the project shows typical stgy pattern for some partners of the project (see
graphics below), which is implied by establishmehplanning and work environment within the
first three months of the project. However, it hasbe said the project came into action quite
quickly and seamlessly, triggered by a very engadiick off meeting and partly by previous
experience of part of the consortium in workingettgpr.

Resources per partner
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WPMsplanned*| 13 | 10 |85 | 3 |79 |19 |45 83| 6 | 6 | 36 | 36 |
u PMs used 76 (955947 |07 |28 |25 | 5 | 7 |675(65 | 2 |42

*assuming egualuse of resources over 30 month of project

Figure 24: Use of resources per partner in Q1 vs.l&éned use of resources

Some of the further deviation from the planning al®o triggered by the later start of the work
package (according to planning in DoW) where tispeetive partners are involved (This leads to a
difference between planned and used resources sircassume equal use of resources over the
complete project runtime in all cases.). This hptdsexample, for Elsevier, where the WP of main
involvement — WP 10 — only starts in month 4.

6.2.2. Use of Resource per WP

The diagram below shows the use of resources (isopemonths) in Q1 per WP of OKKAM. It
clearly shows the earlier start of (initial) worket application WPs (WP8, WP9, WP10) as
explained in the introduction of this section. biddion, it also shows the earlier start of WP5 (in
comparison with plans in DoW), which is implied the target to get an integrated first version of
the ENS running as early as possible. This goalenan early start of WP5 — which is the WP
responsible for coordinating the integration — 13eeey.
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Figure 25: Use of resources per WP in Q1 vs. Plandeise of resources

In WP 7, WP 13, and WP 15 there were - as planneadl er no major activities in the first quarter
of the project. All of these WPs start later in theject. There were some unplanned use of
resources in WP14 is due to the fact that we hawsed some important dissemination and
community building opportunities from the beginnimicthe project.
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6.3. Numbers from OKKAM Q2

6.3.1. Use of Resource per WP

For this quarter there are more small-to-mediumad®ns as compared to the planning. In WP1
less resources where spent in Q2 than planned,axmapng for the fact that more PMs have been
spent in Q1. This means there was an early stant WiP1 with intensive work in WP1 already

achieving major parts of the goals of WP1. A samdituation can be seen for the application WPs

- WP 8, WP9 and WP10 — though to different degrees.
WP WP WP WP WP

14

12

10

person months

Resource per WP
WP1
5

WP
0 N 12 | 13
“PMsplanned” 96 1262 9 722 944 559 422 622 467 656 3 145 0 578 O
4 PMs used 605 933 1197 874 771 748 58 305 401 51 36 135 019 7.18 017

WP1WP2WPIWP4WPS WPEWPTWPE WPS 14

*assuming equal use of resounzes over rentime of WP

Figure 26: Use of Resources per WP in Q2 vs. Plarsh&se of Resources

6.3.2. Use of Resources per partner

Resource spending by partner has been much maedea with respect to planning in the second
guarter of the project. As can be seen in the diragnost partners spend resources as planned with
minor over- and under-spending compared to planiaggest deviations to planning are with SAP
and ANSA. SAP engaged very heavily in the creatibthe application for organizational entity
centric knowledge management, in order to get @y peototype started.
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*assuming equaluse of resources over 30 month of project

Figure 27: Use of Resources per Partner in Q2 vsldhned use of resources

Still there have been no major activities in WP&hd8 8P15, which are planned to be started later in
the project.
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6.4. Numbers from OKKAM Q3

6.4.1. Use of Resource per WP

The following graphics shows the use of resourne®3 of the project, i.e. July 2008 - September
2008 per WP. The resources are considered in tefmpsrson months spent in project activities.

The actual numbers of resource used are compatédol@nned resource usage. For the planning
numbers, an equal distribution of PMs assignedh¢oréspective WP (as documented in the DoW)
over the active time of the respective WP is asslume

ResourceperWP overall:
3 79.88 planned
103.85 used
14 - i i
12 — S
@ |
= 10 il
E |
= B i
e |
B 0 i !
o
4 - 11
2 W | m
0 - = | | _Ju_l.u i
i | : WP | WP | WP | WP | WP | wP1
We 1 wpz!wps wmlwps wpr;"wp? wpa|wpg i | 4 |3 |aal ae | 5
|MPMsplanned®| 0 (1262| 9 | 722|944 559 4.22 5_22|4_5?_5_55; 3 _1_45_n_s1|5_?a__ 35
i PMs used 0 |12.16{12.62/10.51{13.92{10.12) 8.8 | 6 |7.15| 8.14| 36 | 1.85| 0.54| 7.36 | 1.08

*assuming equaluse of resounces over runtime of WP

Figure 28: Use of Resources per WP in Q3 vs. Plarth&se of Resources

An analysis of the numbers of resources used (agpared to the planned resources) shows high
activity in the WPs related to the creation of fhst running of the ENS (WP2-WP7). A higher
investment of resources has been made here thgdirst version of the ENS running as soon as
possible, since the consortium has decided thatitha good strategy to get the OKKAM idea
established. Furthermore, a higher than planneattetin be seen in WP 14, which deals with
Dissemination activities. Here early disseminatamtivities have been started by the respective
partners under the lead of the leader of this WRad preparing the future of the OKKAM ENS.

6.4.2. Use of Resources per partner

The following graphics shows the use of resourne®3 of the project, i.e. July 2008 - September
2008 per partner. The resources are considereninrstof person months spent in project activities.
The actual numbers of resource used are compatédol@nned resource usage. For the planning
numbers and equal distribution of maximum availd®lds (as documented in the DoW) over the
30 months duration of the project is assumed.
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*assuming equal use of resources over 20 month of project

Figure 29: Use of Resources per Partner in Q3 vsldhned use of Resources

The comparison of the used PMs with the planned Bivsvs high activity of the partners in Q3.
Especially the partners involved in the developnadrine ENS and of the applications show a high
activity level. This is due to the fact that thamplto complete a first version of the ENS and ef th

applications for the Pre-Review. This was before triginal schedule of these versions and
required some additional investment of resourcekigiphase of the project.
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6.5. Numbers from OKKAM Q4

6.5.1. Use of Resource per WP

The following graphics shows the use of resource®4 of the project, i.e. October 2008 —
December 2008 per WP. The resources are consitdetedns of person months spent in project
activities. The actual numbers of resource usecamgared with planned resource usage. For the
planning numbers, an equal distribution of PMsgrs=il to the respective WP (as documented in
the DoW) over the active time of the respective M/Bssumed.
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*assuming equal use of resounces over runtime of WP

Figure 30: Use of Resources per WP in Q4 vs. Plarsh&se of Resources

6.5.1. Use of Resources per partner

The following graphics shows the use of resource®4 of the project, i.e. October 2008 —
December 2008 per partner. The resources are evadidn terms of person months spent in
project activities. The actual numbers of resowsed are compared with planned resource usage.
For the planning numbers and equal distributiomakimum available PMs (as documented in the
DoW) over the 30 months duration of the proje@gsumed.
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Figure 31: Use of Resources per Partner in Q4 vsldhned use of Resources
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