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Outline	
  

Enterprise	
  Data	
  Management	
  
•  Current	
  State	
  and	
  Challenges	
  
•  Poten2al	
  and	
  Benefits	
  of	
  Seman2c	
  Technologies	
  and	
  Linked	
  Data	
  
	
  

Transforming	
  Enterprise	
  Data	
  Islands	
  into	
  Linked	
  and	
  Living	
  Knowledge	
  
•  Architecture:	
  Linked	
  Data	
  Technologies	
  for	
  Enterprise	
  Data	
  Management	
  
•  Business	
  Architecture	
  Sandbox	
  for	
  Enterprise	
  (BASE)	
  

•  Bringing	
  Together	
  Business	
  and	
  IT	
  
•  Conversa2onal	
  Seman2c	
  Decision	
  Support	
  
•  Demo	
  

•  Informa2on	
  Workbench	
  
•  Centralized	
  and	
  Federated	
  Data	
  Integra2on	
  
•  Applica2on	
  Development	
  Based	
  on	
  Seman2c	
  Wiki	
  Technology	
  
•  Demo	
  
	
  

Conclusion	
  



IT	
  Transi)oning	
  to	
  Cloud	
  with	
  	
  
Seman)c	
  Enterprise	
  Architecture	
  

Linked Data 
+ 

Conversational  
Semantic  
Decision  
Support 

Current	
  Situa)on	
  
•  Data	
  scaLered	
  among	
  data	
  silos	
  

across	
  the	
  enterprise	
  

•  Different	
  data	
  formats,	
  different	
  
APIs	
  for	
  data	
  access 

•  Global,	
  integrated	
  view	
  on	
  company	
  
informa2on	
  missing	
  

•  Isolated	
  applica2ons,	
  typically	
  
making	
  use	
  of	
  single	
  data	
  source	
  

•  BoLom	
  line:	
  complex	
  &	
  expensive	
  

Transi)on	
  Benefits	
  
•  Simplicity,	
  cost	
  efficiency,	
  and	
  more	
  



The	
  Poten)al	
  of	
  Linked	
  Data	
  
Linked	
  Data	
  

•  Set	
  of	
  principles	
  for	
  publishing,	
  sharing	
  and	
  interrela2ng	
  structured	
  knowledge	
  

•  Established	
  technologies,	
  standardized	
  by	
  the	
  W3C	
  

•  From	
  data	
  silos	
  to	
  a	
  Web	
  of	
  Data	
  

•  Machine-­‐readable	
  data	
  with	
  reasoning	
  support	
  

•  RDF	
  and	
  OWL	
  as	
  data	
  model	
  

•  SPARQL	
  for	
  querying	
  

•  Ontologies	
  to	
  describe	
  
	
  	
  the	
  seman2cs	
  

Our	
  Vision:	
  	
  
A	
  unified	
  informa2on	
  landscape	
  

for	
  a	
  company	
  and	
  industry	
  
based	
  on	
  Linked	
  Data	
  

Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/ 



Benefits	
  of	
  Linked	
  Data	
  
Enterprise	
  Data	
  Integra)on	
  
Seman2cally	
  integrate	
  scaLered	
  data	
  in	
  a	
  unified	
  plaYorm	
  for	
  knowledge	
  management,	
  
leading	
  to	
  streamlined	
  informa2on	
  management	
  with	
  less	
  layers	
  and	
  beLer	
  informa2on	
  focus	
  

Collabora)ve	
  Knowledge	
  Management	
  and	
  Analy)cs	
  
Enable	
  cross-­‐organiza2on	
  analysis	
  on	
  top	
  of	
  a	
  collabora2ve	
  plaYorm	
  

Time-­‐to-­‐market	
  Accelera)on	
  and	
  Development	
  Savings	
  
Minimize	
  coordina2on	
  efforts,	
  integrated	
  support	
  for	
  search,	
  decision	
  support	
  &	
  repor2ng	
  

Enrichment	
  and	
  Contextualiza)on	
  Through	
  Interlinking	
  
Value	
  add	
  by	
  linking	
  to	
  free	
  Linked	
  Open	
  Data	
  sources	
  

Simplified	
  Publishing	
  and	
  Sharing	
  of	
  Data	
  
Increase	
  openness	
  and	
  accessibility	
  of	
  enterprise	
  data	
  to	
  clear	
  the	
  way	
  for	
  new	
  integra2on	
  
and	
  partnership	
  capabili2es.	
  

Significant	
  Infrastructure	
  Cost	
  Savings	
  
Unified	
  seman2c	
  informa2on	
  landscape	
  simplifies	
  the	
  storage	
  and	
  management	
  solu2ons	
  to	
  
(ideally)	
  a	
  single	
  triple	
  store	
  and	
  a	
  conversa2onal	
  seman2c	
  decision	
  support	
  system;	
  
simplifica2on	
  of	
  infrastructure	
  makes	
  the	
  cloud	
  more	
  aLrac2ve	
  and	
  leads	
  to	
  cost	
  savings	
  



Architecture 

Applica)on	
  Layer	
  	
  
•  New	
  era	
  of	
  

applica2ons	
  that	
  
exploit	
  the	
  integrated	
  
data	
  graph	
  

Linked	
  Data	
  Based	
  
Integra)on	
  Layer	
  
•  Unified	
  view	
  on	
  

previously	
  isolated	
  
data	
  silos	
  

•  APIs	
  for	
  integrated	
  
access	
  on	
  data	
  

	
  

Internal	
  &	
  External	
  
Data	
  Sources	
  
•  Various	
  formats	
  
•  Different	
  loca2ons	
  

Transforma)on	
  of	
  Enterprise	
  Data	
  Islands	
  
into	
  Linked	
  and	
  Living	
  Knowledge	
  

Linked Data 
Layer 

Open Data 

Application Layer 

Original  
Data Sources 

SPARQL 
endpoints 

APIs for  
direct access 

Authoring 

Exploration Search 

Company Data (Ontologies + Instance Data) 

Business Architecture 
Sandbox for  
Enterprise (BASE)  
 

Services 

Integrated Linked Data 
Repository (Triple Store) 

Data Providers and Connectors 

Visualization 



Linked Data Integration Approaches 
Centralized	
  Integra)on 	
   	
   	
  	
  
•  Following	
  a	
  data	
  warehousing	
  approach	
  

•  Data	
  providers	
  periodically	
  gather	
  data	
  
	
  from	
  sources	
  and	
  li_	
  it	
  to	
  seman2c	
  data	
  
	
  formats	
  

•  Graph-­‐based	
  data	
  format	
  enables	
  pay-­‐as-­‐
	
  you-­‐go	
  integra2on	
  of	
  legacy	
  data	
  sources	
  

•  Informa2on	
  Workbench	
  comes	
  with	
  
	
  predefined	
  providers	
  for	
  various	
  formats	
  
	
  and	
  data	
  sources	
  (Spreadsheets,	
  XML,	
  …)	
  

	
  

Virtualized	
  Integra)on	
  
•  Autonomous,	
  distributed	
  data	
  sources	
  

linked	
  through	
  a	
  federa2on	
  layer	
  

•  No	
  central	
  integra2on	
  required	
  

•  Data	
  sources	
  can	
  be	
  added	
  ad	
  hoc,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
on	
  demand	
  

•  Federa2on	
  mediator	
  for	
  query	
  processing	
  
(rou2ng	
  sub	
  queries	
  to	
  relevant	
  sources)	
  

	
  
Centralized 

Store 

Data Provider 

Query 

Federation Mediator 

Query 



Linked Data Federation with FedX 

Application Layer 

Virtualization Layer 

Data Layer 

Ontology Instance Data Instance Data 

SPARQL 
Endpoint 

SPARQL 
Endpoint 

SPARQL 
Endpoint Metadata  

Registry 

See	
  also:	
  FedX:	
  Op)miza)on	
  Techniques	
  for	
  Federated	
  Query	
  Processing	
  on	
  Linked	
  Data	
  (ISWC2011)	
  
	
  

Business Architecture 
Sandbox for  
Enterprise (BASE)  



Engaging SMEs in Business Architecture 

B	
   A	
  Business	
  
Architecture	
  
Sandbox	
  for	
  
Enterprise	
  

The	
  BASE	
  creates	
  the	
  framework	
  to	
  deal	
  with	
  Technology	
  &	
  Cultural	
  Challenges	
  

•  Allows	
  Business	
  and	
  IT	
  collaborate	
  on	
  new	
  approaches	
  	
  

•  Engages	
  SMEs	
  in	
  the	
  Business	
  Architecture	
  ac2vity,	
  focusing	
  on	
  informa2on,	
  
and	
  transi2oning	
  to	
  Seman2c	
  Enterprise	
  Architecture:	
  

•  Using	
  built-­‐in	
  BASE	
  Data	
  Dic2onary	
  &	
  Business	
  Model	
  Integrator	
  

•  Using	
  built-­‐in	
  BASE	
  Rules	
  Engine	
  &	
  Decision	
  Modeling	
  

•  Combining	
  BASE	
  and	
  Informa2on	
  Workbench	
  integra2on	
  features	
  



Focus on Information and Simplify IT 

Linked Data 

A Business Analyst (BA) writes a line of requirements: “Users start with login” and … 
the CSDS system would reply: “Do you mean the Authentication Service?”  

The BA would confirm and … the CSDS system would ask:  
“What Roles and Privileges do you have in mind for your users?” 

 
Conversational scripts initiate and support dialogs for collaborative 

information management 
 



Transition from Enterprise Data Islands  
to Linked and Living Knowledge 
with BASE/Semantic Integrator 
Demo 
  



Semantic Wiki + Widgets as Self-service 
Linked Data Frontend 
•  Seman2c	
  Wiki	
  for	
  collabora2ve	
  authoring	
  and	
  linking	
  of	
  

unstructured	
  and	
  structured	
  seman2c	
  data	
  

•  Declara2ve	
  specifica2on	
  of	
  the	
  UI	
  based	
  on	
  available	
  pool	
  of	
  
widgets	
  and	
  simple	
  wiki-­‐based	
  syntax	
  

•  Widgets	
  have	
  direct	
  access	
  to	
  the	
  database	
  

•  Embedding	
  of	
  dynamic	
  data,	
  visualiza2ons,	
  forms,	
  etc.	
  

•  Type-­‐based	
  template	
  mechanism	
  

	
  

Wiki	
  page	
  in	
  edit	
  mode	
  …	
   …	
  and	
  displayed	
  result	
  page	
  



Rich Pool of Available Widgets for 
Interacting with the Integrated Data 

Analy)cs	
  and	
  Repor)ng	
  Visualiza)on	
  and	
  Explora)on	
  

	
  

Mashups	
  with	
  Social	
  Media	
  
Authoring	
  and	
  Content	
  Crea)on	
  

Widgets can be integrated into Semantic Wiki 
pages using an intuitive, declarative syntax. 



Demo Information Workbench 



Possible Application Areas 

Digital	
  Libraries,	
  Media	
  and	
  
Content	
  Management	
  

Intelligent	
  Data	
  Center	
  Management	
  

	
  

Knowledge	
  Management	
  
in	
  the	
  Life	
  Sciences	
  

Transi)oning	
  to	
  Seman)c	
  Enterprise	
  
and	
  Engaging	
  SMEs	
  in	
  the	
  transi)on	
  



Conclusion 
Seman)c	
  technologies	
  offer	
  great	
  poten)al	
  to	
  overcome	
  the	
  challenges	
  
of	
  today’s	
  enterprise	
  IT	
  landscapes	
  
	
  

Linked	
  Data	
  technologies	
  as	
  a	
  means	
  to	
  transi)on	
  from	
  previously	
  
isolated	
  informa)on	
  silos	
  to	
  an	
  integrated	
  informa)on	
  landscape	
  
	
  

Integrated	
  view	
  on	
  data	
  silos	
  leverages	
  new	
  business	
  opportuni)es	
  
•  Conversa2onal	
  seman2c	
  decision	
  support	
  
•  Collabora2ve	
  knowledge	
  management	
  and	
  analy2cs	
  
•  Simplified	
  publishing	
  and	
  sharing	
  of	
  data	
  
•  Time-­‐to-­‐market	
  accelera2on	
  and	
  cost	
  savings	
  

	
  

Business	
  opportuni)es	
  tackled	
  by	
  a	
  new	
  era	
  of	
  applica)ons	
  making	
  use	
  
of	
  the	
  integrated	
  data	
  corpus;	
  examples	
  include	
  

•  BASE	
  seman2c	
  integrator	
  as	
  a	
  tool	
  for	
  conversa2onal	
  decision	
  support	
  
bridging	
  all	
  departments	
  of	
  the	
  enterprise	
  

•  Informa)on	
  Workbench	
  as	
  a	
  flexible	
  plaYorm	
  for	
  applica2on	
  development	
  
on	
  top	
  of	
  Linked	
  Data	
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