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Goal

= Methods and tools for sustainable long-term
preservation of architectural knowledge

Challenges

= Diversity of data - interoperability: low-level
point clouds & legacy 3D models up to enriched
Building Information Models (BIM), higher-level
semantics and Web data / knowledge

» Diverse stakeholders: architects, building
operators, urban planners, archivists, ...

» Building, model and data evolution: document
temporal evolution to prevent information loss

Goals and Challenges (1/2)

2/20 27/09/13 Stefan Dietze (L3S Research Center)

DURAARK
DURABLE
ARCHITECTURAL
KNOWLEDGE




Challenges Architectural Archives | Architectural Web Data

=  “Semantic” enrichment of
architectural knowledge: exploiting
Web data and knowledge to enrich
low-level architectural data.

* [nconsistent vocabularies: adopting
state of the art (LD) vocabularies and
schemas towards sustainability

= Long-term readability / renderability
of architectural models: addressing
digital decay (eg due to deprecated
file formats) and model evolution
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Goals and Challenges (2/2)
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A very simplistic view on urban planning/architectural lifecycle today = e

environmen
policies infrastructure

1. research 2. design 3. monitoring (over time)

DURAARK approach - exploiting Web data to help architects and urban planners to
answer questions like:

= What's the legal, social and environmental context of a structure (sustainability policies etc)?

= How did buildings and their contexts (traffic, surroundings, usage and functlonalrty, popularrty, etc)
evolve over time?

= How did an architectural change impact surrounding traffrc/envrronment7
(examples: bridges, airports)

= How did an architectural change impact popularity and attractiveness of a burldmg..,

Why interlinking & semantic enrichment? :-17~TT\\\\\\:::\\\H DA
| G
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Semantic enrichment of low-level architectural models (P,

«°

(gradual process)

Interlinking of related models/data
(across different abstraction levels, model types, datasets
and repositories...)

Preservation & temporal analysis: tracking the evolution
of models, buildings and related data ﬂ
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Example: GDR’s People’s Palace - static vs evolving data/links

BauDataWeb

The European Building and Construction
Materials Database for the Semantic Web

madeOf Material
- Sentiment_

Score

hasSentiment_Score

WIKIPEDIA

<foaf:isPrimaryTopicOf>

<owl:sameAs>
<rdfs:seeAlso>

o&z,o <dcterms:subject>

-
<geo:lat> md'a \

<foaf:depiction>
<geo:long> geo /
. position

GeoNames \

Social & Semantic Web for enrichment i S
Syl e
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Challenges e
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Data selection: too few information about too many datasets

= Lack of reliable dataset metadata but wide diversity (eg, DBpedia vs traffic stats London vs ... )

= Spatial and temporal coverage ?

= Dynamics ? (evolution, frequency of changes...)

= Resource types & topics ? (policy documents vs traffic statistics)
= Currentness, availability, provenance, ....

http://datahub.io/dataset/transport-data-gov-uk
ﬁ ggﬁ 4 =h!:l;jbw - Datazets  Groups  About _

i Ordnance &/ Datasets/ transport.data.gov.uk
&7 GeoNames Eg Survey’ —

Ba u Data We b Linking Open Data Cloud &b Dataset © Activity Stream ial Related

The European Building and Construction _.0 S&_ data.gov.uk
Materials Database for the SemanticWeb . .B # Social transpo rt.data-gov- uk ::Ju;l:nsg;:: UK
> < o information and data
= ) W Google+ Transport-related linked data from data. gov.uk.
europeana = = O Twitter + Namespace for roads
R = + Namespace for stations
[ Facebook « Namespace for airports

« Road traffic statistics (SCOVO)

Additional Info 329.527.661 triples

Field Value
Source
..... ) Author data.gov.uk
I - ‘(mr it . ”“ A (o Version 1.0
= L D tlbu d Q e S P taS\etS 2 - links:data-gov-uk-time-intervals 795669
A { SZL) NS/ P 3T 3\ N e links:dbpedia 3768
DataH u b: ' 6GGO+ + datagets - links:statistics-data-gov-uk 108708
=/ &E)\E/T oot susmser 1t @D O name space hitp:itrandgebirt. data. gov. uklid/
m e tad ata triples 329527661
° °
E n rl c h m e n t & P rese rvat] 0 n airports broken_link bus-stops country-uk derefvocab format-de
format-foaf format-geo format-skos government lod motorways
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Data preservation: handling evolution of distributed data

= Preservation needs to address evolution of distributed datasets / semantics of links

= |n RDF graphs (such as the LOD Cloud), ,,all“ nodes are connected:

= Which datasets to preserve (only direct links or also more distant neighbours)?
(semantic relatedness, see [ESWC2013])

= Propagation of changes in LOD graph => measuring relevance of changes for specific entities

;ﬁy <dbp:Berlin>

=~ ) =

mmdla:dbp:Berlln(east)> .’
| =

/
/

7 GeoNames Vi
|<geoLatLong:52/13>

/

<dura:GDR Peoples Palace>
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Data preservation: handling evolution of distributed data

= Preservation needs to address evolution of distributed datasets / semantics of links

= |n RDF graphs (such as the LOD Cloud), ,all“ nodes are connected:

=  Which datasets to preserve (only direct links or also more distant neighbours)?
(semantic relatedness, see [ESWC2013])

= Propagation of changes in LOD graph => measuring relevance of changes for specific entities

= Preservation strategies dependent on dataset dynamics

= Simple linking (archiving) for static datasets (eg statistics over past periods in data.gov.uk)

= Recurring link computation and graph archival for dynamic datasets (frequency?)

Traffic statistics
(2013-...)

== GBPN

Traffic statistics
(1986-1989)

Global Buildings Performance Network

Energy efficiency policies

<dbp:Berlin>

DBpedla dbp: Berlln (east)>

N

(.’ GeoNames !

Al

|<geoLatLong:52/13>

/

Enrichment & Preservation

<dura:GDR Peoples Palace>

Il DURAARK

| | DURABLE

|I=I ARCHITECTURAL
]

KNOWLEDGE

12 /20 27/09/13 Stefan Dietze (L3S Research Center)

lllll
"l ®iEE
- . REs




Approach: dataset profiling

= Enrichment & preservation = intertwined process!

= Dataset selection & cataloging: via DataHub.io Endpoint Schema | [ sampleGraph |
X - v Retneval&_Graph — Extractlo_n and Extraction
(S.Im.llar tO LOD Cloud) /‘ Extraction Mapping (per dataset)
/Ckan Interlinking & Co- Profiling NER & NED
. . . . Resolution topics, coverage, f<— <
http://datahub.io/group/linked-building-data (cossamizser | | “Snamos | | (perresouce
» Dataset profiling: metadata about dataset dynamics, size, \j

types, topics, evolution, temporal/spatial coverage etc
=> Data observatory (see also [ESWC2013], [ISWC2013])

=  Vocabulary curation (expert-based)

Automated processing to generate: describes
» Descriptive Dataset Profiles
» Data Interlinking & Correlation

V

Building
Information
Model

Web Data Curation for Building-related Data | ‘-f;:}ﬁr.,{;}}?.m DURAARK
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Dataset profiling: processing workflow

{ i
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Endpoint Schema Sample Graph
Retrieval & Graph —=>{ Extraction and Extraction
Extraction Mapping (per dataset)
Vv
Interllnklng_& Co- _Proflllng NER & NED
Resolution (topics, coverage,

(cross-dataset)

dynamics,...)

(per resource)
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| dbpedia:Finance | | rdfsilabel:,...ECB...." | ?

A N

| dbpedia:Frankfurt

|4:2=| dbpedia:European Central Bank |
\

| dbpedia:England-Wales-Cricket-Board |

~

~
| dbpedia:Sports |

Links/ ﬂ

Cross-references

Dataset ﬂ

Catalog/Index

Dataset metadata (RDF/VolD):
= Schema mappings
(types, properties)
= Entities & categories
= Topic relevance scores
= Availability, currentness
data (tbc)

Towards a Web Data ”Observatory” e

27/09/13
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Goals:
= RDF catalog of datasets

» Tracking the evolution
of datasets according
to, eg, topics,
dynamics, spatial
coverage, accessability

= Links and coreferences
=> unified view on data
=> Linked Building Data
Graph

» |nfrastructure & APIs for
federated queries
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http://data.linkededucation .o‘rg/

[ www.I3s.de/~

i More about this visualisation

Legend:

Search:

1 (38 O Network Visualisation | \

=
|

C | [3 www.3s.de/~fetahu/iswc_demo/categories/#Environment

i More about this visualisation

Legend:

Search:

. organic-edunet

. data-cnrit

SN e e ———

=ER=El

& ve By 3

@ Return to the full network

Information Pane

Environment

Eigenvector Centrality:
0.06952446629341553

Betweenness Centrality:
0.29504193512953825

Number of triangles: 0

Weighted Clustering Coefficient: 0.0
PageRank: 0.0025177131175170876
Local Clustering Coefficient: 0.0

Strenght: 2.0

m

Weighted Degree: 2.0

d6: Environment

Hub: 0.0019607844
Modularity Class: 3
Authority: 0.0019607844
Degree: 2

Clustering Coefficient: 0.0
Eccentricity: 4.0

Node Color Multimode: red

Closeness Centrality:
2.9345794392523366

Web Data Observatory - ongoing work o
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= Automated interlinking (and .
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Location |
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Context
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= Preservation metadata (PREMIS RDF?)

rdfs: subClassOf

log:hasLocation Vs

rdfs:subClassof  Impact
environment

Sustainability H/

/@:abxhly

ifc:Product |

= Expert-based curation of building-
related vocabularies

= BuildingSmartDD \
(http://www.buildingsmart.org
/standards/ifd)

= OMNIClass, UNIClass ‘a/«r(f
= SFB'NL (httQ://nl- W Materials “: design

sfb.bk.tudelft.nl) / " ~ -
= CROW Library for s "), iomatin )

infrastructural objects 3 /‘ ’
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sc:hasSocialContext

his:hasdistory
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Summary

» Preservation/linking strategies for SDA based on dataset profiles (eg dynamics, relevance)
/ SDA Scope \
Outlook d
= Dataset selection: populating DataHub- A I I
rou ;
g P . DURAARK Scope T
» Schema and vocabulary curation and ;
alignment -'—'|: IFC Geometric Ecla Sen;ntic
. . . ' in Enrichment Digital
= Dataset profiling: establishing LDO, [T EtuaDe vl archve |
considering range of metadata aspects : /
= Building SDA: data interlinking & dataset | future work i
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“Data Observatory” as generic platform and domain-specific instantiation
(profiling building-related dataset aspects in DURAARK)
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