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Challenges of BI & DWH 

• Real time BI and real time DWH 

• Enables business users to get instant or up-to-
the-minute information 

• Real time decisions 

• Huge amount of unstructured data 

• Big data 

• Open data 

• Share data  

• Among different business applications 

• Everywhere – Open Data  



Challenges of Data 

Velocity, Real 
time o ASAP 

Volume, Big Data 

Variety, look for a 
stantard 

Value, Semantic 

The four V’s 

of Data 
Paul Miller, 2012    

http://daa.ec.europa.e 

http://daa.ec.europa.eu/content/data-and-threefourfive-vs
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Open Data Share data 
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Real time 



Open 
architecture 

Transparency, participation,…1 
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1 Gastón, C. & Naser, A. (marzo 2012). Datos abiertos: Un nuevo 

desafío para los gobiernos de la región. Naciones Unidas.  

Open Data 

Analytics 

Analysis and future sales 
forecasts 
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based society 



Open Data 
 

      Big Data makes organizations 

smarter, but Open Data makes them 

richer  

, 2013 



Open Data 

Karen Anderson, 2013  

http://ontopoftheboxeval.wordpress.com 



Open Data 

Government and 
political; 35%

Data aggregators; 20%
Social data; 20%

Weather data; 5%

Sports data; 5%

University and 
research; 10%

News; 
2% Others; 3%

Distribution of Open Data
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Characteristics of Open Data 

Searchable 

• Data easy to find 

Accessible 

• Data easy to use and re-use 

Open 

• Data freely available Open 

Acc 

Search 



Benefits 

• Transparency 

• Participation, allow external contribution 

• E.g.: GoldCorp, Google translator 

• Innovation 

• Improve or new private products and 

services 

• New knowledge from combined data 

sources and patterns  



Open data at CERN - CMS 

• LHC- CMS detector has collected more than 

64 petabytes of analyzable proton-proton 

data so far 



Open data at CERN - CMS 

• Over 200.000 events are provided 

containing electrons, muons, top quarks and 

more 

• Data available in several formats 

• Different levels 

1. All data in CMS publications 

2. Small examples for education programmes 

3. Scientists data 



Open data at CERN - CMS 

• http://cms.web.cern.ch/content/cms-public-

data-samples  

 

CMS scientists working in groups take 
many months or even years to 

perform a single analysis 

http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples
http://cms.web.cern.ch/content/cms-public-data-samples


Open data in the world 

2013, www.data.gov 

• Fast growing 



Open data in the world 

• European Union Open Data Portal, Eurostat 

• Total datasets available: 6.581 

• http://open-data.europa.eu/en/data/  

• Open Data UK 

• Total datesets available: 13.993 

• http://data.gov.uk/  

• Open Data US 

• Total datasets available: 90.925 

• https://www.data.gov/  

http://open-data.europa.eu/en/data/
http://open-data.europa.eu/en/data/
http://open-data.europa.eu/en/data/
http://open-data.europa.eu/en/data/
http://data.gov.uk/
http://data.gov.uk/
http://data.gov.uk/
https://www.data.gov/
https://www.data.gov/


How to consume the data? 

Open Data 
can be 

available 
through 

API Bulk 
download 

Different 
formats 

Socrata 

Sparql 

WS 



How to consume the data? 

The appropriate 
way depends on  

The type of 
data 

How 
frequently it 

changes 

The use 

Best 

served as 

an API 

Best 

served as 

big 

download  



Challenges of open data 

• Define specifications and standards 

• Right now = Heterogeneity  
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Formats 

SHP, GIS, IG  

JSON 

XML, SDMX, KML, DSPL  

DOC, TXT, PDF 

EXCEL, XLS, ODF (.ods. .odt) 

ZIP 

• RDF (Resource Description 

Framework) by  W3C 

• OData, OASIS (Advancing 

Open standards for the 

information society) 

• GData, Google Open Data 

DSPL 

RDF OData GData 



DSPL Dataset Publishing Language 



The Power of Open Data (Exhibit) 



Socrata Open Data (SODA) 

• Open Restful API which works over HTTP 

(put, get, post …) 

• SODA works with SoQL 

http://soda.demo.socrata.com/resource/earthquakes.json?$where

=magnitude > 5&$select=magnitude,location,datetime 



Linked Open data 

• Is an evolution of the Open Data term 

• Publish and make relations between the 

data 

• DBPedia: Wikipedia 

• PubMed: Medical data 

• MusicBrainz: Open music encyclopedia 

• WordNet: Lexical database of English 

• Geonames: Geographical database 



The five stars of Open Data 
Data available 

on the Web 

(whatever 

format) 

1 2 3 4 5 

The five stars of data by Tim Berners-Lee 

http://5stardata.info/ 

Available as 

structured 

data (excel) 

Non-propetary 

format (eg: 

csv) 

Use URLs to 

identify things 

Link your data 

to other 

people’s data 



Resource Description Framework 

(RDF) 
• RDF is a language for: 

• Representing information about resources in the 
world wide web 

• Representing metadata about Web resources (eg. 
city, person) such as the title and author of a Web 
page 

• In RDF, resources are described in terms of 
these triples, (subject, property, object) 

• RDF Schema (RDFS) extending vocabulary  
   :Person rdfs:subClassOf :Animal 

• RDF is computer readable and understandable 



RDF, SPARQL 
http://dbpedia.org/sparql  

http://open-data.europa.eu/en/sparql
http://open-data.europa.eu/en/sparql


The five stars of Open Data 

 



Linked Open data 

• 2007 - 2010 



Linked Open data 

• 2012-2013 



Linked Open data 

• CERN Bibliographic Data  

• http://datahub.io/dataset/cern-library-

bibliographic-data 

• MARC 21 Format for Bibliographic Data 

http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data
http://datahub.io/dataset/cern-library-bibliographic-data


BI & DWH Challenges 

Open Data 
Unstructured 

Data 
Share data Real time 



Unstructured data 

• Data exchange 

which is not stored in 

databases or 

indexed in DMS 

• 80% - 90% of the 

data is unstructured 

• 90% of Big data is 

unstructured  Extract Collective Wisdom Locked in Unstructured Data 



Unstructured data 

• Brands and organizations on Facebook receive 
34,722 Likes every minute of the day 

• 100 terabytes of data uploaded daily to 
Facebook 

• One in every nine people on Earth is on 
Facebook 

• Facebook is the world’s 3rd largest country (2 
times USA) 

• Data production will be 44 times greater in 2020 
than it was in 2009 

• YouTube users upload 48 hours of new video 
every minute of the day 

 



Example 

http://blog.wisdom.com/page/3/ 



Unstructured data 

• Improve the quality of existing BI 

• Is the key enabler for new types of insights 

Unstructu
red data 

Structured 
information 

BI 
Text Multimedia 

Internal External 

structured 
relevant data 

Combine Extract & transform 
relevant information 

Text analytics 

Feature 
selection 

Entity 
extraction 

E.g: Squirro 



BI & DWH Challenges 

Open Data Real Time 
Unstructured 

Data 
Share data 



Benefits real time DWH / BI 

• Active decision support   

• Alerting 

• Up-to-the moment reporting  

• Avoid users to access two different systems: 

• DWH for historical picture of what happened in 

the past 

• Many OLTP systems for what is happening now 

• Can be built on top of existing data 

warehouse 

 



Real time DWH 

• Near real-time DWH 

• Fact 

• Dimension 

• May have performance problems  

• ETL should work in real-time 

• Several approaches 



Real time DWH 

• Several approaches  

• They Need CDC area 

• Magic is needed 

• E.g: TIBCO 

 

RTDC 

Trickle & Flip 

Direct trickle feed 

Near real-time 



Real time DWH 

Source 
database 

Staging 
tables ETL 

Copy of 
Staging 
tables 

Data Warehouse 

Static 
data 

Real 
time 
data 

FLIP 



Enablers real time DWH / BI 

C S 

B E 

• CPE, Complex event 

processing 

• Identify meaningful 

event 

• Group events 

• SOA, Service-oriented 

architecture 

• Services combined 

to provide the 

complete 

functionality 

• BAM, Business Activity 

monitoring 

• Used for: 

• Key Performance 

Indicators (KPIs) 

• Service-Level 

Agreements (SLAs) 

 

 

• EAI (enterprise 

application integration) 

• Exchange information 

among applications 



BI & DWH Challenges 

Open Data Share data 
Unstructured 

Data 
Real time 



Benefits 

• Share data among operational applications 

• No complex queries 

• The queries are already pre-cooked  

• Hidden by BI reports 

• Data consistency 

• Only one truth 

• Users will trust the informaion   

• Performance 

• Data is cached  



Share data 

We would like to show in our corporative 
application information about our business, 
which  stored in our DWH? 

Data Warehouse 

    Data cache 

Web app 

OLAP Cubes 

    Query cache 

Scorecards, reports, dashboards 

Report cache 

Publish the reports (information) through WS 

Open Data 
module 



Share data connector 



Share data connector 



Share data connector 



Share data connector 



Proposed solution 

An Open Data architecture for building a key 

performance indicator system powered in real time with 

BAM 



Problem 

• Building a key performance indicator 

system to display Open Data powered in 

real time with BAM 

 



Solution 
 

• Combine the advantages of BAM, SOA, 
Business Intelligence and data procesing to 
build a CME 

 
SOA rol Variety 

 Communication among apps 

 Open Data 

BAM rol Velocity 

 Real time monitoring 

 CEP 

DWH rol, DM Value 

 Enhance data 

 Improve the data giving it a 

meaning 

BI rol, Volume 

 Optimization 

 Knowledge 

Data 

Knowledge Information 



Solution 

• Service bus, SOA/EDA  

• Real time 

• Orchestation 

• Heterogeneity 

• Open Data connectors 

• Sparql 

• Socrata 

• Others 

 



Solution 

• BAM (Business Activity 

Monitoring) 

• Real time monitoring 

• CEP 

 



Proposal solution • DWH 

• Real time - 

Dimensional 

• Add value to the data 

 



Solution 



Case study 

An Open Data architecture for building a key 

performance indicator system powered in real time with 

BAM for an University 



Case study 

• Key performance indicator 

system for a university, 

which allows to measure in 

real time the relationship 

between the students, 

teachers and university 

studies  

  
 

eUniversity 

Students 

Teachers 

Studies 



Solution 

BI 

DW 

Data Warehouse 

BI 

KPI, Dashboards 

• Dimensional database model  
• Data Warehouse 

• Data proccess (ETL) 

 
• Business Intelligence platform  

• Provide the most relevant 
indicators 

 
• Interactive Dashboards  

• Present and visualize information 
using charts, pivot tables and reports 

 

Open 

data 

• Open data - Web services  
• Share the information between 

systems and everywhere 
 



Populate dimensions 

Conector Open Data DIM_GEOGRAPHICAl

PK CITY_COD

 TOTAL_COD
 TOTAL_DES
 COUNTRY_COD
 COUNTRY_DES
 PROVINCE_COD
 PROVINCE_DES
 CITY_COD
 CITY_DES
 CITY_POB

Endpoint 
SPARQL ...

PREFIX o: <http://dbpedia.org/ontology/> 
PREFIX p: <http://dbpedia.org/property/>
PREFIX r: <http://dbpedia.org/resource/>
PREFIX g: <http://www.w3.org/2003/01/geo/wgs84_pos#>

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
  SELECT ?name, ?pop, ?dpop, ?lat, ?long
  WHERE {
  ?x o:type r:Autonomous_communities_of_Spain; 
  foaf:name                     ?name ;
  p:populationTotal     ?pop ;
  p:populationAsOf     ?dpop ;
  g:lat                                ?lat;
  g:long                             ?long.
}



Share data 
Open data module 
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