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The context
 • A large number of datasets have been published as open (and often linked) data in the recent years
 – But applications utilizing these open and distributed data have been rather few
 • Challenges include:– Lack of resources: unreliable data access
 – Lack of expertise: a lot of middleware services require substantial prior expertise which may not be easily available to organisations
 – Technical/organizational: federated data access speed, lack of clear licensing of published data, no easy way for data publishers to monetize their data, 3rd
 party application developers do not have an easy way to co-locate applications with the data they use, etc.
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Implications
 • Publishing: Data publishers and application developers need to rely on generic Cloud platforms (e.g. AWS, Azure and AppEngine), and build, deploy and maintain a complex Open/Linked Data software and data stack from scratch
 • Consumption: Efficient access to data is hindered by the lack of customizable user friendly interfaces to datasets and data-intensive applications
 • A unifying approach for a software infrastructure is needed– Combining DaaS and PaaS for open data and applications
 – Complemented by novel mechanisms for cross-platform data access and consumption
 – An overall methodology for data publication
 in order to simplifying data publication and consumption
 3
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DaPaaS
 • DaPaaS stands for
 Data Publishing through the Cloud: A Data- and Platform-as-a-Service Approach to Efficient Open Data Publication and Consumption
 • Goal:
 Deliver an integrated DaaS and PaaS environment for (open) data–the DaPaaSplatform–together with supporting activities for effective and efficient publication and consumption of data and creation of applications using the data
 • Duration: 2 years, 2013-2015
 • Budget: ~2.1M €
 • Funded by EC under FP7 Objective ICT-2013.4.3 SME initiative on analytics
 • Consortium: SINTEF + 5 SMEs (Ontotext, Sirma, Swirrl, Saltlux, ODI)4
 http://dapaas.eu/
 http://dapaas.eu/
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DaPaaS Artefacts
 DaPaaS Software
 Deployed instance A
 of DaPaaS software
 Deployed instance B
 of DaPaaS software
 Deployed instance X
 of DaPaaS software
 …..
 DaPaaS project delivers:
 – Software consisting of DaaS, PaaS, and associated services
 – One deployed instance (referred to as DaPaaS Platform) of the Software in an XaaS manner
 is deployed as-a-Service
 5
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Key Roles in a typical DaPaaS context
 Deployed instance X
 of DaPaaS software
 DaPaaS Software
 Data Publisher
 End-Users Data Consumer
 Instance OperatorDaPaaS Developer
 Application Developer
 develops
 publishes
 open data
 develops and deploys
 applications on top
 published data
 operates
 consumes data resulting
 from the available
 applications
 6
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DaPaaS Platform – A deployed instance of the DaPaaS software, operated by the DaPaaS
 project/consortium
 DaPaaS Platform(Deployed instance of
 DaPaaS software)
 DaPaaS Software
 Data Publisher
 End-Users Data Consumer
 Application Developer
 develops
 publishes
 open data
 develops and deploys
 applications on top
 published data
 Consumes data resulting
 from the available
 applications
 DaPaaS Developer Instance Operator
 operates
 7
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DP-02: Data storage and
 querying
 DP-04: Data interlinking
 DP-03: Dataset search &
 exploration
 DP-09: Data availability
 DaPaaS Platform
 DP-05: Data cleaning & transformation
 DP-01: Dataset Import
 DP-11: Secure access to platform
 DP-10: User registration & profile management
 Requirements for Data Publisher
 Data Publisher
 DP-08: Data scalability
 DP-06: Dataset bookmarking &
 notifications
 DP-07: Dataset metadata management, statistics &
 access policies
 DP-12: UI for data publisher
 DP-13: Data publishing methodology support
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AD-04: Configure application deployment
 AD-01: Access to Data Publisher services (DP-01 – DP-13)
 AD-03: Develop applications in state-of-
 art programming languages
 AD-05: Deploy and monitor application
 AD-06: Application metadata management, statistics &
 access policies
 DaPaaS Platform
 Requirements analysis for Application Developer
 AD-07: UI for application developer
 AD-08: Application development methodology
 support
 AD-02: Data export
 Application
 Developer
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DaPaaS Platform
 End-User
 Data Consumer
 EU-03: Datasets and applications bookmarking
 and notifications
 EU-01: User registration & profile
 management
 EU-02: Search & explore datasets and
 applications
 EU-04: Mobile and desktop GUI access
 Requirements for End-Users Data Consumer
 EU-07: High availability of data and applications
 EU-05: Data export and download
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DaPaaS Platform
 IO-05: Policy/quota configuration and
 enforcement
 Instance Operator
 IO-02: Platform performance monitoring
 IO-01: Secure access to platform
 IO-03: Statistics monitoring (users, data, apps, usage)
 IO-04: User accounts
 management
 Requirements for Instance Operator
 IO-06: UI for Instance Operator
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DaPaaS Platform Abstract High-Level Architecture
 Data Layer
 UX Layer
 UX Services
 Open Data
 Warehouse
 Platform Layer
 Usag
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 DaaS Services
 PaaS Services
 DatasetsDaaS Services
 DaaS Services
 Data-Driven
 ApplicationsPaaS ServicesPaaS Services
 UX ServicesUX Services
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Data Layer Architecture
 APIs
 DCAT & VoID Update Access & Query Import / Export
 Caching
 Interlinking
 Notifications
 Open Data Warehouse
 Metadata Store
 Facets & Full-text Search
 Content Store
 In-database Analytics
 Adapters
 CSV RDB2RDF Other
 Statistics
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App Management & Deployment API
 Run-Time App Hosting Environment
 Application Container
 Apps Catalog
 App Metadata
 Catalog API
 User Manager
 User Profile
 Access Control Manager
 Datasets CM
 User Management & Access Control API
 Apps CM
 Data Cleaning & Design-Time App Development Services
 Data Cleaning &
 Transformation
 DataWorkflows
 Data Cleaning & App Development API
 App Monitoring
 Data Layer API
 UX Layer Components & 3rd Party Applications and Services
 Notification Service
 Apps Service
 Datasets Service
 App Configuration
 Ad
 min
 istr
 atio
 n A
 PI
 Notification API
 Platform Layer Architecture
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UX Layer Architecture
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Data Publishing Methodology
 • Concentrate on Linked Data
 • Via upload or created by end user apps
 • Support for conversion of existing data to RDF
 • Need to work with diverse range of inputs
 • Assist the data publisher with:
 – Selecting and creating URIs to identify entities of interest
 – Selecting and creating ontologies
 – Discovery, selection and maintenance of reference data (geographical identifiers, time intervals, concept schemes etc)
 16
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Data Publishing Methodology (cont’)
 • Requirements for RDFization tools:
 – Modular, re-usable components
 – Composable into a 'pipeline' - a 'Domain Specific Language'
 – Suitable for automation
 – Usable from a programming language or via a user interface
 – Fast enough for large data quantities
 – Deal with imperfect source data
 17
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Example case study - PLUQI
 • Personalized And Localized Urban Quality Index (PLUQI)
 • A customizable index model and mobile/web application that can represent and visualize the level of well-being and sustainability for given cities based on individual preferences
 • Daily life satisfaction, safety and healthcare level, financial/political/cultural satisfaction, level of opportunity, environmental needs and efficiency, etc.
 18
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Example case study – PLUQI (cont’)
 • PLUQI is for
 – Place recommendation for travel agencies or travelers
 – Policy analysis and optimization for government and local government
 – Understanding the citizen’s voice and demands regarding environmental conservation
 – Commercial impact analysis for retailer and franchises
 – Location recommendation and understanding local issues for real estate
 – Risk analysis and management for insurance and financial companies
 – Local marketing and sales force optimization for marketers
 19
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Relevant related DaaS solutions
 20
 Solution Key similarities Key DaPaaS differentiationAzure Data Marketplace
 Azure aims at providing a fully hosted, as-a-service solution for data and applications
 Focus on Open Data
 Focus on Linked Data and providing richer ways to interlink andquery data
 Factual Hosted data service for tabular data
 Factual is focussed only on geo-spatial and product data
 Focus on Open Data from different domains
 Linked Data and providing richer ways to query data
 Interlinking and mapping between datasetsSocrata DaaS solution for open data Focus on Linked Data and SPARQL endpoints for complex data
 queries
 Richer ways to interlink and align data from different datasetsDataMarket As-a-service data provider, data
 driven portals Ability for 3rd parties to host data on the platform
 Focus on Linked Data and SPARQL endpoints for complex dataqueries
 Richer ways to interlink and align data from different datasets
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Relevant related DaaS solutions (cont’)
 21
 Solution Key similarities Key DaPaaS differentiationPublishMyData PMD has a subset of DaPaaS
 functionality Including: Multi-format linked data publishing, API support, dataset catalogue etc
 PublishMyData is a DaPaaS component as Swirrl is a partner inthe project
 Interlinking & other platform services
 Application hosting
 LOD2 Software stack for Linked Data management, no particular focus on Open Data, not a hosted solution
 As-a-service hosted solution
 Ability for 3rd parties to host data on the platform
 Handle Linked as well as non-RDF data
 EU Open Data Portal
 Provides a catalogue of externally hosted datasets (but not data hosting itself)
 As-a-service hosted solution
 Ability for 3rd parties to host data on the platform
 Richer ways to interlink and align data from different datasetsProject Open Data
 A software stack for Open Data management, but not a hosted solution
 As-a-service hosted solution
 Focus on Linked Data and SPARQL endpoints for complex dataqueries
 Ability for 3rd parties to host data on the platform
 Richer ways to interlink and align data from different datasetsCOMSODE Data publication platform and
 methodology, focus on open data
 As-a-service hosted solution Ability for 3rd parties to host data on the platform
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DaPaaS – targeted impacts
 • A reduction in the cost for organisations (e.g. SMEs, public organizations, etc) which lack sufficient expertise and resources to publish open data
 • A reduction on the dependency of open data publishers on generic Cloud platforms to build, deploy and maintain their open/linked data from scratch
 • An increase in the speed of publishing new datasets and updating existing datasets through the provision of a sound methodology and integrated toolset
 • A reduction in the cost of developing applications that use open data by providing an integrated platform where infrastructure and 3rd party value added services and components can be reused
 • A reduction in the complexity of developing applications that use open data by creating a set of cross- platform and mobile widgets and components utilizing the open data sets on the platform which can be used by application developers
 • An increase in the reuse of open data by providing fast and seamless access to numerous open data sets to the applications hosted on the DaPaaS platform
 22
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http://dapaas.eu
 @dapaasproject
 Thank you!
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Related research projects with SINTEF involvement
 • ProaSense – The Proactive Sensing Enterprise– The goal is to provide a very scalable, distributed architecture for the
 management and processing of big data that will enable continuous monitoring of the need for the service adaptation and propose corresponding changes in an (semi-) automatic way
 – Started end of 2013
 – Budget ~4.2M € for 3 years
 24
 http://www.proasense.eu/
 http://www.proasense.eu/
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• ProaSense – The Proactive Sensing Enterprise (cont’)
 25http://www.proasense.eu/
 http://www.proasense.eu/
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Related research projects with SINTEF involvement (cont’)
 • SmartOpenData – Open Linked Data for environment protection in Smart Regions
 – SmartOpenData aims to define mechanisms for acquiring, adapting and using Open Data provided by existing sources for environment protection in European protected areas
 – Started end of 2013
 – Budget ~3.4M € for 2 years
 26
 http://www.smartopendata.eu/
 http://www.smartopendata.eu/
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• INFRARISK— Novel Indicators for identifying critical INFRAstructure at RISK from natural Hazards
 – Develop reliable stress tests on European critical infrastructure using integrated modelling tools for decision-support. It will lead to higher infrastructure networks resilience to rare and low probability extreme events, known as “black swans”.
 – Started end of 2013
 – Budget ~3.6M € for 3 years
 27
 Related research projects with SINTEF involvement (cont’)
 https://www.infrarisk-fp7.eu/
 https://www.infrarisk-fp7.eu/
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 citi-sense.nilu.no
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 Server trial Real world trial
 Data streaming and real time handling of data
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