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Context

Discrete levels of detail?

ÅVario-scale data structures
ÅSpatial data with additional 

dimension describing 
continuous level of detail
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Context

ÅVario-scale data structures
ÅSpatial data with additional 

dimension describing 
continuous level of detail

ÅMore consistent and less 
redundant in terms of storage

ÅBoth space an LoD are 
selective

Classic SSC1

1: Taken from van Oosteromet al. (2014).

Variable level of detail!
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Context

Classic SSC1

1: Taken from van Oosteromet al. (2014).

ÅVario-scale data structures
ÅSpatial data with additional 

dimension describing 
continuous level of detail

ÅMore consistent and less 
redundant in terms of storage

ÅBoth space an LoD are 
selective

ÅRequest a map in a web 
services setting
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Context

ÅClient-server architecture
ÅSeparation of responsibilites

2: Figure adapted from Elmasriand Navathe(2010). 6
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Motivation

Problem statement
Data needs to be transferred 
from the server to the client:

ÅHave to wait for a response, 
which can affect responsiveness 
of client.

ÅCosts for every byte send over 
the network.

ÅSet-up costs for every request: 
TCP/IPstack + HTTPheaders.

Opportunity
With vario-scale data, there is 
a possibility to reuse data that 
is already present on the client 
and retrieve only missing data 
from the server.
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Viewport CachedresponseRequest Delta request

Motivation
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Motivation

Overall goal
To achieve efficient 
communication, without too 
many redundant data 
transfers, for vario-scale data 
in a client-server architecture.

Need for research
A method is needed to use the 
client cache and support 
retrieval of partial vario-scale 
data from the server.

However, current methods are 
not yet optimal in terms of 
scalability and redundancy.
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Objectives

1. Group data that are likely to be used together into packages on the 
server; based on scale and geographic extent,

2. use client cache to reuse data,

3. and let the client retrieve packages using a spatial index.
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Research question

Can a generic data-driven spatial access methodsupport efficient 
retrieval of partial vario-scale data in a client-server architecture, and 
reuse of this data by means of caching?
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Spatial access methods

Indexes
Complementary structures for 
efficiently finding the right 
data, and their locations, 
without having to perform a 
full scan.

Clustering
Group data that is likely to be 
requested together on the 
same or nearby disk pages in a 
database to minimize access 
time.
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Methods that support efficient storage and retrieval of spatial data. 
They deal with:



Space-driven

Spatial access methods

Based on splitting up the 
space in which the objects are 
embedded.

ÅQuad- and octrees

ÅGrid based methods

Data-driven
Structures are organized by 
grouping together nearby 
objects.

ÅAdvantage is that objects do 
not have to be split up

ÅDisadvantage is a more 
complex index structure

ÅR-tree based methods
15
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Spatial access methods

ÅR-tree
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Spatial access methods

ÅR-tree


