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5.3 Monitored Success
Factors

This document summariseshe success factors monitored by the three prototypes of the CODE
platform:

1 MendeleyDesktop/Client and Server API for semantically enriching research publications

1 MindMeister.com Collaborative Mapping Platform for generating semantic web enabled
mind-maps and mindnap-based presentations

1 42-data.ag- a datacentric question and answeioptal for people believing in data

CODE features have been successfully deployed in the three platforms, and users are engaging with
them. CODHhad set very ambitiousuccess factorashere some of them could be met, while others

have not been achieveget. The two SME partners Mendeley and MindMeistare committed to
continue developig and promotindhe CODEeatures as users have found them valuable.
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1 Introduction

This deliverable reportson the success factors monitored by théree prototypes of the CODE
platform:

1 Mendeley DesktofClientand ServerAPIfor semantically enriching research publications

1 MindMeister.com Collaborative Mapping Platform for generating semantic web enabled
mind-maps and mindnap-based presentations

1 42-data.org - a datacentric question and answer portal for people believing in data

All three platforms are characterized by theroduction and consumption of Linked Open Data. They
target to evaluate the value of linked open data within research and data intensive processes

CODE features have been successfully deployed in the three platforms, and users are engaging with
them. Some of the highlights on the success factase as follows

1 Developed scalable Enrichment Service which can be adapted to different workloads (low,
medium, high), and at peak times could enrich almost 900,000 PDFs using 512 workers (64
machines each with 8 cores).

1 Made available 87 LOD endpoints via the Ballooni€e&r46 of which are used in the-data
Platform and the Query and Visualisation Wizard.

1 Generated a large number of Aggregated Data Sets consisting of Data Cubes, enriched PDFs
andmind maps as SKOS thesauri.

1 Achieved good uptake of CODE features deployed in Mendeteywing690,000 API calls by
over 8,000 external users in less than two months after launch.

1 Made 120,000 public mind maps available in the Linked Open Data cloud

91 Developed a new portal, 4@ata, for data centric discussins and socializing around data
which hastlregisteredusers and 206reatedresources.

9 Providedaccess to over 10,000 data cubes in the Linked Open Data Cloud and released 4,000
data cubes from Open Access articles via thelda SPARQL Endpoint.

1 Delivered three new cuttingdge features to MindMeister end users, resulting in very
positive user feedback and increased publicity of the server

We focused on deploying CODE enabled services that are stable and have good quality featares.

result, public launches of some CODE features took longer than expBetedo some of these

delayed releases, we were unable to achigvetarget numberd a+F f ARIF SR ' yy 20l GA
GbdzYo SN 2F wSO2YYSyYyRIFIGA2ya ! OOSLIiSR: @

CODE setrvices for consuming and producing Linked Open Data will be sustained and extended by the
two SME Partners Mendeley and Meisterlabs after the lifetime of the prof®#DE is aatting point
to having research papers on the factual level in the future.

30/04/2014 -3-
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2 Success Factors

In this section we report on the overall success factors achieved by the three prototypes: Mendeley
Desktop/Client and Server ARjndMeister Semantic Mind Maps, and 42ataQuestion Answering
Portal For each success factor we give a quantitative estimate and a qualitative description how it

has been calculated.

Success Factor Goal Phase 3 | Status Description
Algorithmic Annotations | 500,000 - Ca. 900,00@DF | Annotations include tables, figures, table of conte
andIntegrations per Day Enrichment and entities. The numbers are monitored by t
- (Ca.500,000 enrichment service
Entity
Disambiguation
Accessible LOD 20 87 The number of repositories includesonly
Repositories repositories of good service quality. Of the
previously reported 229egvices we removedend
pointswith low reliability due to slow response tim
and unreliable uptimesCurrently 46 endpoits are
offered via 42Data and Query Wizard Service
which provide more reliable performancend
support fuzzy search The numbers are monitore
by the Balloon Service.
Validated Annotations 1,000,000 - 5,355manual PDF | The number of validated annotation is composed
Annotations follows:
- 60,000 Data Cubes| - Manual PDF annotations have been created
annotations Phase Il as test data for computer scier|
- 120,000SKOS extractors
Thesauri - Data Cubes consist of annotations al
- 1,000 PDFs integrations to the LOD cloud. We validats
validated 60,000 annotations iapproximately30 cubes.
- 9,700PDFs - We converted public minthaps to RDF usin
reviewed the SKOS Format. Those mimdps are
available as SPARQL endpoints and since
are manually created they also form validate
annotations. However, only 200 of them hav
been exported by usemndreused.

- We manually controlled 1,000 PDFs a
rejected wrong annotations of tables, figure
and table of content.

- External users have viewed 9,700 of the
annotated PDFs andhave not reject the
annotations.

Aggregated Data Sets | 10,000 - 4,000 Data Cubes | The number of aggregated data sets is constitut
- 20542-data as follows
Resources - The 4000 data cubes have been created as part
- 1,200000 the development process of the 4fata portal.
annotated open The data cubebaveaverage quality according t
access publications  manual inspection. Somef the data cubes arg
- 10,000 PDFs noisy ad need cleaning.
annotated JSOMD | . 42.dataresourcesare the atomic units in answer
- 120,000mind-map at 42-data
based SKOS - Given the current enrichment and disambiguati
Thesauri service, we enriched all opeaccess publication
available in Mendeley. The resulting.2mil
30/04/2014 -4 -
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research papers have been annotdteith tables,
figures and table of content informationin
addition, 10,000 PDFs were annotatiedJSOMNLD
format, and are available via Mende@PI

- We converted public MindMeister minchaps to
RDF using SKOS. Those rmiraghs are available a
SPARQL nelpoints and since they are manual
created they also form validated annotations.

Query API Calls from 250,000 24,000 SPARQL We count the following numbers for the API Calls:
external users MindMeistercalls | 1. SPARQL calls to the-data endpoints (including
10,530 SPARQL Data Cubes and MindMeister Thesaurus)
DataCubesalls 2. Number of requested RDF Maps at MindMeist
200 Mind Map 3. Number of API calls accessing PDF Annotat|
exports at Mendeley
690,000 Mendeley
API calls
External User/Doma 5,000 8,225Mendeley The following user counts areeasured
Experts users 1. Number of Mendeley Desktop users usi
72 MindMeister enriched PDFs
users 2. Number of MindMeister users using enriche
42 42data users mind-maps
3. Number of 42data users
Number of 100,000 None The number Bs not been tracked yet due t
Recommendations delayed launch date of MindMeister services (g
Accepted Section4 for more details) The numbemwould have
been measured as
1. Number of mind map extensions through
structured data (Wunderkind)
2. Number of disambiguation requests for tab
disambiguation
3. Numberof requests to the Balloon service
Income to cost ratio Sustainable Sustainabldor Although, CODE Services are catrently
Mendeley generatingincome for Mendeley and MindMster,
Sustainable for they can sustain the deployed features with their
MindMeister current infrastructure, thus not incurringny
Negative for 42 significantadditional costs. Given the value CODE
data features have for the users, Mendelegdch
MindMeister plan on not only maintaining but also
enhancinghem further after the lifetime of the
project In contrast, 42Data would need more
funding to continue developing the platforrRor
moredetailssee D 7.2.
Data Quality Good Good for enriched | Weconducted the following data quality estimates
papers - We manually evaluated the annotations of 10
Average for tables, figures, table of contents and entiti¢
Wunderkind through the Mendeley QA team. The resi
Average for Data show, that tables, figures and table of conten
Cubes are of high enough qualitto be exposed to the
public Mendeley users. However, despi
acceptable quantitative evaluations, entitig
lack the necessary accuracy and completen
to be exposed to the average user.
- We conducted quantitative evaluations
enrichment and integrationalgorithms and
30/04/2014 -5-
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achieved stateof-the-art precision and recal
values (see D 2.2).

- We conducted standardization tests with o
data cubes and evaluated their structur
coherence. The cubes are structural coheren
but the semantic mapping has still toeh
improved

CODE has set very ambitious goals where some of them could be met, while others have not been
achieved. The ecosystems developed aimed for two routes as illustratggurel.:

91 First, we integrated CODE services into the partner platforms in order to ensure uptake. This
required focusing mainly on stability and quality of features. As a result, we achieved good
uptake especially for mining research papers. Usage numbers are still growing and will
continue to do so in the near future. Hence, CODE services for consuming and producing
Linked Open Data will be sustained and extended by the two SME Partners Mendeley and
Meisterlabs after the lifetime of the project.

1 Second, we focused on using CODE services in a new, experimental platform that combines
Web 2.0 features with (Linked Open) data. This resulted in a new platform caHdatd.2-or
such a new platform we ha& not been able to achieve high uptake yet, but are confident to
do so in the future. The success factors show that uptake increases, but only at a slow pace.
The community is interested in such a platform, but yet the incentives for investing in labour
intensive analysis work are still missing.

A

Uptake

SR MENDELEY

& mindmeister

s Datd

2

Stability

Figurel: Positioning of the ecosystems developed in CODEtwup-take and stability
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3 Mendeley Desktop andPlatform API- Enhanced Data Extraction
from PDFs

aSYRSt SeQa Y EmupAesasarchAiid ordér2to helpJresearchers better organise their
research, collaborate with one another and discover new research. Mendeley produces tools that

help researchers with these tasks. Many of these tools consume and produce data that dsastore
aSyRStSeQa LXFGF2N¥Yo l'a aSyRStSeQa O2YYdzyAade 3
offered, the richer the data becomes. It also powers new tools, such as recommender systems, that
require such rich data collections. Mendeley is opening ughmf this data through their API so

that third parties can also build tools that help researchers using the data that has been collected and
perhaps also feeding back more data.

Mendeley has integrated a humber of the CODE project services into itspradoct, Mendeley

Desktop, and its APMendeley Desktop has so far been downloaded by over 2.5 million people
throughout the world and is regularly used by many of them. The services integrated into Mendeley
Desktop are provided for free to Mendeley uder YR | NB SELR &SR (KNP dAK
supporting the platform model. Where services developed through the CODE project are available, a

link is included to a usdriendly description of them and accreditation is given to the CODE project,

its particpants and funders.

The enhanced data extraction from PDFs tools reached a reasonable level of quality where
aSyRStSeQa AYyuSNyrt vdzZtadge ! aadaNryOoS GSrHY g1 a |
main Mendeley Desktop build. This includes exinacthe table of contents, tables and figures from

PDFs and presenting them to researchers as both summarisation and navigation supports. The tools
GSNBE Nzy 20SNI | ¢ hLlSy | 00Saa TNIAOfSa Ay aSyl
enrichments. All of these enriched documents can be freely downloaded and viewed using Mendeley
55a102L) I yR .Bppforidirig $his @manded data through the API, third parties are no

longer restricted to using just the metadata of articles in their applicest but can also use their

tables of contents, tables and figures. Feedback mechanisms were also implemented in Mendeley
Desktop that help users to see which articles have enriched data and to report errors in them. These
errors can then be used to hefpcus on the areas of the extraction tools that require improvement.

This version of Mendeley Desktop with enhanced data extraction from PDFs was made available to all
Mendeley usersn March11™, 2014.

This chapter includes a description of the CODE services that have been integrated into Mendeley
5Sa1id2L) I yR ,afyrBsSritsSt@tiatis oh usage of the following CODE feaflmbtes

of Contents Tablesand Figures We also discuss the mechams that were used tanonitor the
success factors.

3.1 Monitoring Mechanisms

We monitor CODE featuréd dzOO0Saa FI OG2NE @Al aSyRStSeQa Sg@gSyi
collecting usage data of the CODE features integrated with Mendeley Desktop sincedids¢labse

on March 11 2014. As of April 282014 we havehad over 8000 unique users using the CODE

features withon average200 daily users Logging of API calls for accessing CODE enrichments of
documents started on April 32014. Since then, the service has execuaD,000 successful

requests 80,0000n averagedaily).

30/04/2014 -7-
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In addition to usage log monitoringve manually evaluated the annotations of 1000 tables, figures,
table of contents and entities through the Mendeley &m. The result showed that tables, figures

and table of contents are of high enough quality to be exposed to the public Mendeley users.
However, despite acceptable quantitative evaluations, entities lacked the necessary accuracy and
completeness to be exgsed to the average user.

We generate weekly evenelated reports for CODfeature usage, which contain:

1 Absolute number of times that an event is triggered
9 The unique number of papers upon which the event is triggered
1 The unique number of users wiiaggered the events

The actions included in the reports are as follows:

API callgor PDF annotations
Table of Contents Viewed
Table of ContentSelected
Table of Contents Error reported
Figure Viewed

Figure Clicked

Figure Error reported

Table Viewed

Table Clicked

Table Error reported

Table Copied contents

=4 =4 =4 =8 -8 -f a8 -8 -8

The generatedreport is imported in Tableay where we have twddashboard: one for tracking
trends of the actions described aboveiqure2) and one for getting cumulative statistics fargiven
time period(Figure3).

M

Figure2: CODE Feature Evehtends

30/04/2014 -8-
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Figure3: CODE Feature Activity Counts

3.2 Performance of CODE Features

3.2.1 Mendeley Desktop

aSyRSft Se 5Sald2LIQa R2 Odzy Sy GASHGSNI KI & T 2dzNJ
6Enrichment$ drhe usagelata presented in this section is for the peribthrch 11" 2014 (official

Mendeley Desktop release with CODE features) to 2@i2014.

3.2.1.1 Table of Contents

Thea/ 2y G Sy (aé ( ltable oD Eoyténts xhgtzhavel lleén extracted by KNOVB y (i S NI &
extraction serviceThe headings in the table of contents become links that you can click on to take
you directly to those sections in the pdf viewélsers can also report errors with Table of Contents.

For more detailed description of this feature refer[Stegmaier2014].

For the period March 12014 (official Mendeley Desktop release with CODE features) to28ril

2014, about154: 2 F (GKS dzaASNAE ¢K2 2 LIS yed witk he féatugeyby Sy (a4 ¢
selecting different heading irhé table d contents.Overall this featurehad 12.13% clickthrough-

rate.

G/ 2y G SyHVENS ¢ | # UniqueUsers # Unique Documents ~ # Events
TOC Viewed 7,810 9,710 39,790
TOC ItenSelected/Clicked 1,210 1,300 4,830
TOC Error Reported 10 10 10

TablelY &/ 2y i Sy & éperiod Marctd1d 8014ita AplZB"N2D14

30/04/2014 -9-
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3.2.1.2 Tables and Figures

¢ K<Enrichments (06 akKz2ga GFofSa |yR FAIdzNBASYIIKINDAK
extraction serviceThe tables and figures become links that you can click on to take you directly to

them in the pdf viewerNot only is the table extracted but its contents are also recognised, allowing

them to be copied and reused in other applicatiobsers can also report errors with the extracted

Figures and TableBor more detailed description of this feature reter[Stegmaier2014].

For the period March 112014 (official Mendeley Desktop release with CODE features) to28ril

2014, aboutls: 2 F (G KS dzd S NEnrichredts 2 1IS§ X G KB $INF OGSR gAGK
clicking on a table or a figur@verall this feature had9.4% clickthroughrate for figures 0r10.5%

for tables

"Enrichment$ Tab Events # Unique Usery  # Unique Documents # Events
"Enrichments Tab Viewed 2,480 2,610 6,140
Figure Selected/Clicked 395 455 1,190
Figure Error Reported 22 28 58
Table Selected/Clicked 315 355 650
Table Data Copied 37 42 65
Table Error Reported 17 18 31

Table2Y Enfichments ¢ | 6 9 g@doy Maich FI220m4 to April28™ 2014

3.2.1.3 Overall Statistics

For the period March 112014 (official Mendeleyesktop release with CODE features) to Agsil
2014,0ver 8,000unique users were exposed the CODE features, and the clitikough rate over all
CODE features wakA.7%. Over 1,90 unique users clicked on @ODE featuretgble of contents,

figure ora table.

CODE Features Even  # Unique Profile§  # Unique Documents # Events
CODE_Feature_Viewe 8,225 9,710 45,930
CODE_Feature_Clickg 1,550 1,740 6,740

CODE_Feature_Err( 38 49 99

Table3Y Enfichmentg§ 2 NJ & / 2 Yab Bwrisdoperiod March 11" 2014 to April28™ 2014

3.2.2 Mendeley API

The tables of contents, tables and figures that have been extracted using the KN®W({ SN & a S NI,
FNB | @FAflofS (KN driities thab weReskirabted uging the KNOWS y 1 SND a
ASNIAOSAE YR RAAFYOAZTdzZ G§ SR dza AWhan atubed dewslzZDBADF & S NIJ A
document in Mendeley Desktop, an API call is made to requebt éhrichments. Since, the CODE

tools wereonly run overthe Open! 0O0Saa | NIAOf Sa A ¢ subsBiyoRi&iAPR Qa Ol
requestswould return enrichments

30/04/2014 -10-
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For the period April 3rd 2014 (API event logging released) to 285Y2014, wesuccessfully returned
PDF enrichments for abo@90,000APIrequests There wereover 60,000unique users who were
exposed to the CODE featurdheaverage number oflaily API events 30,000 unique documents
is8,00Q and unique users 5000

API Calls # Unique Usery  # Unique Documentg # Events
Found CODE Enrichments 61,340 108,570 688,560

Table4: API Events foperiod April 3¢ 2014 to April28™ 2014

3.3 Enrichment Service

Typically the Enrichment Service is invoked in batches of a few thousand PDF articleard hese
processed by the enrichment architecture, which has been specifically tailored towards scalability.
The architeture consists of a central quang system, where incoming requests are persisted. Next
to the queue there are a number of worker nodé&$ie number of workers is variable and thus can be
adapted to the current load. The workers themseloggratein a single threading mode, hence each
physical node may host multiple workers.

Table 5 givesthe raw numbers fronone of the enrichment batchesent from Mendeley to the
Enrichment Service. In this case the batch consisted of abqQ00Q&rticles, where more than two
thirds of them could be successfully processed and the results of the enrichmertsuccessfully
reported back. Within the articles, more than 2 million entities have been identified. Most of the
cases, whre the enrichment failed wadue to download errors, tere the PDIEould notbe
retrieved from the Amazon storage area.

Measure Value
Processed articles 14,533
Successful enrichments 10,044 (69.11%)
Extracted entities 2,480,108
Failure 4,489 (30.89%)
Download Error 4,299 (29.58%)
Processing Error 186 (1.28%)
Response Error 4 (0.03%)

Table5: PDF Enrichment Service Statistics

The Enrichment Service is typically invoked by backend systertimimands oPDF documents,
therefore scalability is diigherpriority (how many articles can be processed) than latency (looy
the processing takes).

30/04/2014 -11-
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Measure Value
Average Total Time 49.58 [sec]
Average Download Time 2.22 [sec]
Average Processing Time 46.37 [sec]
Average Image Cache Time <0.01 [sec]
Average Result Sending Time 0.93 [sec]

Table6: PDF Enrichment Service Processing Times

The Enrichment Service is hosted on a cluster at the Kbemter, consisting of a number dfss
servers, for whicthe number of workers cahe eadly adapted to the current wotkad. InTable7
the number of scientific articles per day is presented:

Number of Workers Number of Articles per Day
72 125,464
512 892,187

Table7: Daily PDF Enrichments Processing

Figure 4 shows an estimatef the monthly cost fothe Enrichment Servicéf it is hosted by the
Amazon cloud services and totalts$4,484.10.

30/04/2014 -12-
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Services Estimate of your Monthly Bill ($ 4484.10)

Choose region: | US-East/US Standard (Virginia) A | Inbound Data Transfer is Free and C
Amazon Elastic Compute Cloud (Amazon EC2) is a web service that provides resizable compute capacity in the cloud. It is designed to make wel
instances.

Compute: Amazon EC2 Instances:
Description Instances Usage Type Billing Option Monthly
Cost
=1 [ [ 75 % Utiizeamio v ||Linwe on m3.2xlarge On-Demand (No Co g | § 3952.80
Q@ On-Demand (No Co g | 123.53

—

[ 75 [ % utiizeamo v ||Linwx on m3.large

Q

Add New Row

Stor,

age: Amazon EBS Volumes:

Description \Wolumes | Wolume Type | Storage |10PS

| Snapshot Storage

F)

Add New Row

Elastic IP:

Data

MNumber of &dditional Elastic IPs:
Elastic IP Mon-attached Time:
Mumber of Elastic IF Remaps:
Transfer:

Inter-Region Data Transfer Out:
Data Transfer Out:

Data Transfer In:

Intra-Region Data Transfer:

Public IP/Elastic IP Data Transfer:

Elastic Load Balancing:

Mumber of Elastic LBs:

[ 0
| 0| Hours/Month ¥
| 0 |PerMonth ¥

| 0[cEMonth ¥
| 16 [ GBMonth ¥
| 3e0|GBMonth v
|
|

0 | GB/Month A
0 | GB/Month T

I

Total Data Processed by all ELBs: I 0 | GB/Month T

Figure4: EnrichmentService Cost Estimate
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4 MindMeister: Semantic Mind Maps

Through CODE MindMeistaow provides a serrautomatic extension of mind maps with different

Linked Open Data Sources like Freebase. Mind maps, which constitute thesauri, are exported using
the SKOS Vocabulary and are then available farseein the semantic web. For researchppss,
MindMeister offers a new import gateway with automated taflecontents extractions as well as a
LINBaSyidlrdAz2y Y2RS 2y (2L 2F SYNAOKSR NBASINDK
visualisation facilities.

4.1 Monitoring Mechanisms

MeisterLabs mondrs the uptake of the implemented functionalities though different means.

t NAYIENAEf @S (GKS aAyRaSA&AGSNI S@Syid €233Ay3a FNI YS¢
standard log file mechanisms, e.g. for the RDF export ugsageS & . SSé T Nlretleat2 N 2
events performed by users on MindMeister. It is easily extensible and logs the following properties

per event:

i Date and time
 UserlD

1 TeamID

1 Event Type

It has an AJAKased wekbased query interface that lists all actions performed by users addteg

itself automatically. The usage of the Wunderkind feature is logged into Bee, taking into account both
fired queries and accepted annotations. Also PDF import uses the Bee database and logs the
successful import of PDF documents as well as the @gttaand created nodes.

We opted to decouple the logging of RDF exports into a separate log file as the University of Passau
crawler performs a lot of automated exports, thus logging into Bee could affect its performance
badly. The log files store IP addsedate and time, and map ID.

4.2 Performance of CODE Features

4.2.1 Wunderkind

Wunderkind is implemented as a special persistent footer bar in MindMeister. Users first have to
FOGAQGFGS GOELISNAYSyGlt CSIFidNBaeg Ay (mepSfoorSiGAy 33
We log how many userqable the experimental setting, how many queries are perforrand how

many suggestions are accepted.

As of writing of this document, the Wunderkind feature has not been announced to the MindMeister

user basegret. We havelecided to postpone launch until mid May to be able to implement some last

jdzt t Ade AYLINR@GSYSyida G2 GKS TFdzyOQlAzylrtAideod &0l
version, MindMeister is a production tool that many people pay for and therefore expetchimum

quality of service, even in experimental featur®e want to make sure not to disappoint our users

with a new announcementiowever, ve are confidenthat we will ke able to present initial usage

numbers at the final CODEview meeting at the ed of May.

4.2.2 PDF import

Similarly to Wunderkind, the functionality to upload PDF documents has also notldngeched yet

to the user base. However, avexpect the gage of this feature to be lowased on thelimited
intersection of MindMeisteuusers and users who have access to research papers that fit the format

30/04/2014 -14-



C@ D — Commercially Empowered 5.3 Monitored Success Factc
— Linked Open Data Ecosystems in Resea Date: 201404-30

required for automated extraction. Orahe content extraction igeneralized to more common PDF
documents we gpect a larger uptake of users.

4.2.3 RDF export

The RDF export functionalityab been available some time on MindMeister and was announced in a
blog post on February 92014. At the moment of writing over 120,000 public maps are available as
SKOS thesauri on the web and have been crawled for the University Passau eridpadidtion to

nearly 700,000 automated exports, 72 users from IP addresses all over the world have e286rted
maps to RDF since February.

As has been noted in other documents, manual RDF expoetsf limited value to most users and
benefits arise mainly tlough being able to access the maps via the Linked Open Data cloud and the
University Passau endpoinith regards to manual export, we expect much higher uptake through
the OPML export interface, which we plan to build on top of the RDF export in thduteds.
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5 42-data: Adata centric question and answeringoptal

42-Dataintegrates all CODE services in order to bring Linked Open Data to Linked Data laymen. 42
Data constitutes a data bookmarking and datmntric questn and answering portal. Researchers

are enabled to explore the Linked Open Data cloud and to collect data from different sources like
research papers, or nesemantic open data portals. With the collected data they can engage in
discussions using data tonderpin their opinion. The portal emphasizes a donation based revenue
model. The model has been chosen to allow micropayments among participants without enforcing
legal contracts for requesting/delivering data.

5.1 Monitoring Mechanisms
42-data consists of th following components

1 SPARQL endpoint containing Mikthps as SKOS Thesauri and RDF Data Cubes created
through the portal

1 The portal itself, containing resources (i.e. data centric parts of answers and questions) and
users

1 The CODE Query aMisualisation Wizard which can be used from withirdéga or outside
of it.

I The CODE Balloon and CODE Disambiguation Services. Details on the Balloon service can be
found underhttp://zaire.dimis.fim.unipassau.de:8080/balloon/endpoint&isername: code,
pwd: 123456)

SPARQL Endpoints and wsyvices are provided using a standard Tomcat server. We utilised log

analysis tools to analyse access counts to those services. For thd peeth we used Google
Analytics.

5.2 Performance of CODE Features

The public open beta of 42atawas delayed by 3 months, astarted on 24 March 2014. Numbers
reported are in the period from 24March 2014 to 3% April 2014. The following numbers and
corresponding success factors can be reported:

1 Number of accessible LOD endpoints
o Balloon: 87
A Used in 4ata: 46
A Used in Query Wizard: 46
9 Algorithmic Annotations per Day
o Disambiguation Servicesround 500000
A Estmated through algorithmic tests
f User and usage on 4%ata as of 29 April 2014
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Overview
Sessions v VS. Select a metic Hourly | Day Week Month

@ Sessions
80

February 2014 March 2014 April 2014

M Returning Visitor M New Visitor
Sessions Users Pageviews Pages / Session

1,216 409 7,584 6.24

i N oA NN, | VY PO VYT InnAmA i
Avg. Session Duration Bounce Rate % New Sessions
00:07:42 36.51% 33.63%

[NEVVN P T Ml Iar st RN vl

0 42 registered users
A 409 Unique Visitors, 7584 Pageviews, 6.24 Pages/Session
A Timeline reveals that everytime we engage in Social Media dissemination we
engage new users. Hower, user registrations are stijlite low.
1 Validated Annotations
0 Number of Data Cube Triples validated by userapproximately60,000in 30 data
cubes
A Manual evaluation and annotation of triples using the CODE Disambiguation
service
1 Aggregated Data Set
0 Number of Data Cubes available via CODE SPARQL Endpoint: 3,928
0 42-data Resource05
1 Query API Calls
0 SPARQL Calls on mind maps: @4,0
A Evaluated through log file analysis
0 SPARQL Calls on Data Cubes: 10,530
A Evaluated through log file analysis
0 Number ofQueries consumed through CODE Query Wizard: 93,087
A Estimated through log file analysis
9 Data Quality
o Data Cubes have average quality. The quality has been estimated through random
sampling and manual judgement of the University of Passau Team. Theredwmve b
a significant number of cases where the column types could not be guessed correctly
or where a table only consists of numbers.
1 Income to Cost Ratio
0 Negative. Currently no income is generated withdé2a.
1 Number of Recommendations accepted
o0 NA.
A We have planned to evaluate this success factor on the Wunderkind services.
However, that servicgoeslive onmid of May so no numbers are available
at the time writing this report.

Although 42data could not achieve full uptake yet, visitor numbers pointdods a community
interested in datacentric discussions and data bookmarking. Every timdata has been
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disseminated, we hit a usepike and got interesting repligs social media. However, due to the lack
of community and content only few users ragis Community building remains the main challenge
of 42data, as in every newly established ecosystem.
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6 Sprint Planning

Sprint planning continues as alightSA 3K Y2RSt GKFGQa | LIWINBLINARIFGS 7T
prefers to use their own systemhis mostly involves coordination through in person meetings every

qguarter and regular biveekly teleconferencing calls. Results are summarized in the project TRAC and

in the issue tracking systems of every partner. We will present the details of spaimtipg at the

final review meeting, whereas the last Sprint Plan is attached in the Appendix.
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8 Appendix

The appendix covers the spriptanning document from October 13 to January 14. The sprint
planning has been conducted using Google Docs. The appendix has been exported as Word
52 0dzYSy ( dadurdentatiarépurfogeNhlyR 2

Scenario 1: Semantic Research Papers
Scenario 2: Semantic MindMaps and Presentations
Scenario 3: Semantic Q&A Platform

Scenario 1: Semantic Research Papers

Lead:KC / Mendeley
This scenario focuses on adding summarisation and navigation support along with special term
definitions (e.g. entities) for researchers within Mendeley Desktop. It includes adding to Mendeley
Deskop:

1. Table of contents

2. Tables

3. Figures

4. System entities

5. User entities

Overview KC (WP2):
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Sprint 1: 14¢ 25 Oct

KC (WP2)
—Initialwork-on-showease-app-ferusermodels
—Send-the linkto-SVN-to-share POJOs
—Work-on-deliverablethalfearreport)

ntnlanni

UP (WP2)
—Extend-ARHo-include categories

Mendeley
——Breakwork-into-subtasks-and-prontise

30/04/2014 -22-



C@ D — Commercially Empowered 5.3 Monitored Success Factc
— Linked Open Data Ecosystems in Resea Date: 201404-30

Sprint 2: 28 Oct, 8 Nov
KC (WP2)

Mendeley Desktop
L | B 4 J(mjo]j(lsiw]jlaja]l,][2]

Pan  Highlight Note  Select  Copy Paste Rotate Zoom Fullscreen  Sync

Large Scale Learning to R..

Details  Notes  Contents (STToen

TABLES & FIGURES

Table 1
LEARNER ROC AREA __CPUS TRAINING
SVM-struct-rank 0.9992 30,716.33s.
SVM-perf-roc 0.9992 31.92s
Pass-Aggr SPD 0.9990 22s
Large Scale Learning to Rank SGD-SVM 5D 09992 208
Pegasos SPD. 0.9992 20s

MENTIONED IN THIS PAPER

D. Sculley Algorithm
Google, Inc.

1ley@google.com

Bauing average (1)
Campaign setting (1)
Data mining (3)

Abstract Gradient descent (8)
Idea (1
Pairwise leaning 1o rank methods such as RankSVM give good performance, Magnitude of eclipse (1)
but suffer from the computational burden of optimizing an objective defined over Neural network (1)

O(n?*) possible pairs for data sets with n examples. In this

super-linear dependence on training set size by sampling pairs from an implicit
pairwise expansion and applying efficient stochastic gradient descent learners for
approximate SVMs. Results show orders-of-magnitude reduction in training time Set theory
g performance. Source code is freely available Supervised learning (1)
p/sofia-ml

New York Mets (5.
Perceptron (8)

with no obse

Corpus

World Wide Web (1)

'he Problem with Pairs Metric
Fender Precision Bass (1)

In this paper, we are concerned with learning to rank methods that can learn on large scale data sets. Joe Loss
One standard method for learning to rank involves optimizing over the set of pairwise preferences Memory (1)
implicit in the training data. However, in the worst case there are (%) candidate pairs, creating the
potential for a quadratic dependency on the size of the data set. This problem can be reduced by
sharding the data (e.g. by query) and restricting pairwise preferences to be valid only within a given
shard, but this stil results in super-linear dependencies on n.. Even with efficient data structures for
special cases this leads to O(n log n) computation cost for training [8]. Applying such methods to
internet-scale data is problematic.

Bottou ef al. have observed that in large-scale settings the use of stochastic gradient descent methods
provide e y efficient training with strong generalization performance ~ despite the fact that
diant deccant ic a relarively trateas [ 11 Thus_the ma ach

Page 10f 6 /4
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3.

UP (WP2)
—Download-andyv-Data-{source-and-pdf)

Sprint 3: 11¢ 22 Nov
KC (WP2)
—Flagvalidated-annotations{based-on-categories,-mzechner)
—Table extractionfocus-on-improeaverage{sklampfl)
Annotate grant agreements (mkroeit

—Lookoutforcooperation-with- JUCS-{rkern)

ig-meanings)
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——may-change-to-enrich-Elseviercontent-only
UP (WP2)

Sprint 4: 25 Noy; 6 Dec
KC (Wr2)
—BioNLPrelationships{rkern)
: :
AnRotate Iglemtl eltgleetnents (“'IE.'%"? lI Ie“ “EISE prat I :

Assess the costs of the service (mzechn:en)]oved to sprint #5

Investlgate methods to predlct the quallty of TOCs (sklarrqaﬁ)arted moved to sprint #5

—Showcase app-integrate-imagesfrom-PDE (rkern)
Showcase app expottb Latex (skIampr9> moved to sprlnt #5 (sklampft rkern)

Integrate new Mendeley API (mzechner sklampfls)tarted cont in sprint #5
Mendeley

Sprint 5: 9¢ 20 Dec
KC (WP2)
Feature freeze-on-showcase-app-{sklampfhrkern)
—APIntegration-must-be-finished-before-19.12. and-batch-enrichment started
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Integration of feedback via snapshots (mzechrerending on Mendeley.

Assess the costs of the service (mzechrenjoved from sprint #4
Showcase app: export to Latex (rkemamoved from sprint #4
Mendeley

Investigate learning based approaches for converting complex tables to cubes
will be delayed after christmas
We got 16k tables having more than 3 rows and with mostly numeric values out of
33k Computer Science arXiv paper. So we have 1 useful table per 2 computer science
paper
Still open to cubify them.

Next Step:

" Rulebased Annotation

Import into Big Data (midfaJanuary)

Data Quality Bugs to be Addressed

Here are a number of data quality issues that our QA team has flagged up. Do you have an estimate
of when they will be addressed?
1. Download the latest developer buildt{p://www.mendeley.com/downloadmendeley
desktop/preview)
2. Join this groupHttp://www.mendeley.com/groups/4050221)/that contains a large number
of pdfs that have been selected for testing the CODE features

ISSUE 1PDF text parsed and displayed as a table in ‘Summary' tab

Another issue that came up when going through our testing set of PDFs: occasionally, dyfeble’
item would be created from seemingly norrdabking PDF text (often appearing in close proximity to
an actual table, or describing the contents of a table).

Tags Documents affected by this issue are tagged with 'text parsed as table' in the CODEtpsbject
group.

Comments May happen if text is not detected correctly as main text or a spurious caption is found.
Validity check for table structure (estimated effor2Isprints)

Update: This is still an open problem and we are working on this. We have several ideas:
extend neighborhood relation (in some cases blocks belonging to the same table are not
related by the neighborhood relation)
detect tabular structure (e.g., by correlationswhitespaces across neighboring lines, or by
comparing distributions of word gaps)
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ISSUE 2Entity highlighting misaligned in PDF viewer

An issue whereby all entities listed in a given PDFs 'Summary' tab have their highlighting misaligned
with the actud PDF content.

In the two example cases, the PDF highlighting is below and to the left (consistently across the whole
PDF file) of the actual figures and tables which are meant to be highlighted.

Attaching some screenshots, as well as the affected PDHEsdlmalso part of the COREsting
group on staging)

Bonus issue: Note that in the case of the '92a430af5c83abeb.pdf file, the PDF highlighting doesn't
match the content displayed in the 'Summary' tab either

Tags Documents affected by this issue arggad with 'misaligned figure highlighting’ in the CODE
project test group.

Comments As we directly use the coordinates as reported by PDFBox (without any additional
transformations) we can only speculate on the reason for theafiggnment. Maybe it is duto us

using the crop box as reference (as far as | understood the PDFBox code) and your library uses the
media box? We could compare the output of PDFBox and another PDF parsing library (e.g. JPod) to
see whether there is a disagreement between differeanplementations.

Update:We solved this problem by using only the crop box provided by PDFBox on our side (we were
mixing crop box and media box). However, there are still documents in the CODE project test group
where there is a significant offset. We dot yet know the source of this error.

ISSUE 3Incomplete table highlighted as enrichment item.

When going through our example enriched PDF\&&t.encountered some cases where tables
appearing in the 'Summary' tab would only contain a part of the 'actual' PDF table.

Tags Documents affected by this issue are tagged with 'incomplete table highlights' in the CODE
project test group.

Comment Relatel to issue X the proposed solution would also affect this issue, but we would have
to investigate. Still tables spawning multiple pages will not be detected by our current approach.

Update:In the documents of the test group this has various reasortheldocument (Baker 2007)

the remaining parts of the table are not provided by PDFBox for some reason. In another document
(Erbe 2002) the header decoration was included into the table, which could easily be fixed. Other
examples require a more sophistieattable region detection (see Issue 1).

ISSUE 4Figure enrichments only partially highlighted in the PDF viewer
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mber of figure
jptiop-text of

o o ioti figureelement di , : ; eenshots for
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Scenario 2: Semantic MindMaps and Presentations
Lead:MeisterLabs

This scenario is aimed at creating semantic mind maps from PDF documents (Table of Contents) or
linked data enrichment. It should be possible to create presentations from mind maps andhteteg
WP4 visualizations (as images). This requires the following steps:

add enrichment features to mind map editor

represent and expose mind maps and related data as RDF

enhance external view for mind maps (incl. save / login features, adding slides automatically,

including images with backlink, etc)

enhance the Wunderkind feature using semantic web sources (and possibly Mendeley)

v meistertask [ LR o

© CODE Project Scenario 2

All Open Tasks

) Michael
@ srenthi(e02510) @ RN @ st -2 ’
LB Laura
RDF Export of Maps Define format for node URIs in REST API call )
MindMap JSON mm.maps.getPublicList: added date e Timo
@ limit parameter

Embedded Map Display

©

Create MindMeister RDF Dump

Wunderkind
Embedded Map Login Button
© ® s Michael
Embedded Map Save to My Maps Michael
option
© Michael
Michael
- + +

Sprint 1: 14¢ 25 Oct
MeisterLabs
RDFExport of Maps
" Improvements, Person Export Planning

~ - y

Wunderkind
* Started work using wikidata
KC (WP4)
QueryWizard
. licpl  Mind . Wizard-{done)
Vis Wizard
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. i Visualizat tindMap-(done)

Sprint 2: 28 Oct, 8 Nov

MeisterLabs
RDF Export of Maps
—Define-formatfornode URIs-in-MindMap-JSON-{(done)

e MindMai

Embedded Map Display
. . done)

Login to save this map to your account

a a @ B I
Qo -
00000000
< 0000

& mindmeister

. : &)

Sprint 3: 11¢ 22 Nov
MeisterLabs
REST API call mm.maps.getPublicList: added date limit parameter (done)
Bug fixes of RDF export (rdfs:label) (done)
Wunderkind
—Public maps-source-improvements-{done)
—DBpedia-as-source-tests{done)
Presentation stuff
—Export-presentations-as-images-zip{done)
KC (WP4)
Query Wizard
—Provide-access-to-MindMeister SPARQL-Endpoint{done)
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. o titlo.{ indMaps-(dene)

Sprint 4: 25 Noy; 6 Dec
MeisterLabs
Expose-userchannelpage-asRDE{done)

User channel has been updated in latest release with multiple new features such as maps |
liked, or recommended maps for me (based on a comparison of my maps with other public
maps, will be delivered later)

User channel has been exposed as RDF, see e.g.
http://www.mindmeister.com/de/users/channel/mhollauf.rdf

See how to generate (presentatiomindmap from research paper (PDF import, extraction,
mind map generation) currently in progress / discussion with Roman, will try use
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