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Introduction I
• Contemporary Relational Database Management Systems 

(RDBMS)
• follow the relational model (Codd 1980) – relational algebra
• follow the table metaphor

• ACID properties (Atomitcity, Consistency, Isolation, Durability) 
(Gray 1983) are „holy grail“
• Consistency: „serious practical problem as more and more different 

types of data are integrated into common data banks“ (Codd  1970, p. 
387)

• Web 2.0 – challenges for RDBMS
• Increasing number of users and large data volumes 
� Facebook, Amazon, Google

• NoSQL databases emerged (Evans 2009)
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Introduction II

• Research question:
• Applicability of NoSQL databases – especially Document Stores–

in cadastral document collection

• Why of interest?
• Cadastral document collection – unstructured dataset
• Cadastral document collection contains data necessary for spatial 

planning 
• Cadastral document collection shares commonalities with Web 2.0 
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Challenges for RDBMSs
• Relational concept has a certain „age“ – given the first 

publication (Codd 1970)

• Upcoming Web 2.0 challenges RDBMS (Agrawal, 
Ailamaki et al. 2008):
• Frequent read/write with low data volumes vs. data intensive tasks
• ACID vs. horizontal scaling over a great number of network nodes
• Structured vs. unstructured data 

• Predefined data schema are problematic in Web 2.0

• Static vs. mobile applications
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NoSQL – Global Characteristics
• Edlich, Friedland et al. (2010) define NoSQL, as databases following 

(some) of the principles (left) and implementing key concepts (right):
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• Non-relational data model
• Tailored towards distributed and 

horizontal scalability 
• Open source
• Schema free or at least weak 

schema restrictions
• Support for a simple replication 

approach
• Simple application programming 

interface
• Other consistency approaches 

than ACID are used 
• eventual consistency 
• basically available, soft state 

eventually consistent (BASE) 
• not ACID!

• Map reduce
• Eventual Consistency
• Consistent hashing
• Multiversion Concurrency Control 

System
• Vector Clocks

NoSQL key conceptsNoSQL principles



NoSQL – Database Types
• Literature distinguishes four basic types:

• Wide Column Stores
• “sparse, distributed multi-dimensional sorted map” (Chang, Dean et al. 

2006)
• Google BigTable, Amazon Storage

• Document Stores
• Handles data collections like JSON or RDF
• Database is schema free � important for Web 2.0

• Key/Value/Tuple Stores
• Storage of keys and associated values without any relations

• Graph Databases
• Follow graph theoretical approaches (Angles and Gutierrez 2008):

• Nodes and embedded properties � entities 
• Edges with embedded properties � relations
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NoSQL for Spatial Domain?
Cadastral Document Collection
• Analyze the applicability of NoSQL Databases

• cadastral document collection – in particular on the purchase of land contracts 
�part of the document collection (Republik Österreich 2010; Kodek 2007; Feil, Marent et al. 

2005)

• Analysis of purchase of land 
contracts:
• Contract items (Österreichische 

Notariatskammer 2011)
• Relevance for spatial planning

• Fixed/no fixed schema
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contract item
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spatial planning
fixed 

schema
no fixed 
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vendor �

purchaser �

property � �

legal situation � �

infrastructure � �

purchase price �

payment modalities �

defects liability � �

other registers �



NoSQL for Spatial Domain?
Cadastral Document Collection

• Comparison of historical and contemporary documents in document collection
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NoSQL for Spatial Domain?
Cadastral Document Collection
• Why NoSQL can be important?

• Historic documents show genesis of parcels

• Syntax changes while semantics is fixed – thus of unstructured nature !

• Cadastre is a “living” environment – constant change
• purchase, subdivision, merge, creation or deletion processes
• Austrian Land register: 684.000 new entries, 12 mio queries (for 2009)

• Similarities between NoSQL document storages and document collection
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„Spatial NoSQL “
• Currently the following NoSQL Projects support spatial data and 

spatial query mechanisms (at least rudimentary)
• CochDB with GeoCouch (Mische 2010, 2011)

• Document Store 

• mongoDB (10gen Inc. 2011)
• Document Store

• QGIS Plugin for mongoDB

• Neo4j using Neo4j spatial 
(Neo Technology 2011)
• Graph database
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Source: http://geokoder.com/mongodb-plugin-for-quantum-gis



Conclusion
• General analysis of NoSQL Databases 

• Properties of Cadastral Document Collection
• Certain dynamic
• Unstructured datasets – syntax changes whereas semantics 

remains invariant!
�Comparison: historic vs. contemporary purchase of land contracts

• NoSQL for document collection?
• NoSQL (document stores) meets needs of document collection
• NoSQL is not there to remove RDBMS – but to serve as an 

alternative for certain tasks and are offering new possibilities
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