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Abstract. Highly relevant information in diverse fields of our life be-
come available online, mostly originating from di↵erent organizations
and thus also di↵erent locations. The need to combine, split and gen-
erally reorganize this information for secondary and personal use cases
naturally evolve with the emerging data. Information publishers aware of
this need, enhance their human optimized representation (HTML) with
a standardized data model like RDF. As the fundament of the semantic
web, RDF provides machine readable formats such as JSON-LD, Turtle
or alike. We propose the Uduvudu Editor which is build on top of the vi-
sualization engine Uduvudu. This powerfull tool allows users with basic
HTML skills to create, in a fast and intuitive way, complex visualiza-
tion on top of the semantic web. The Uduvudu Editor enables through
simple combining and ordering to layout any kind of information regard-
less of their inherent structure. With the Uduvudu Editor we present a
novel interface metaphor which allows the creation of templates for the
Uduvudu Framework. We show that the creation of unlimited, robust
mashups based on top of the semantic web is possible for everybody,
even without knowledge of the underlying mechanics.

1 Introduction

To browse the Semantic Web we need to render and visualize the provided Linked
Data in a human friendly form. There is a plethora of frameworks and tools (see
Table 1) focusing with di↵erent ease of use on this task. Often, however, Linked
Data is transformed into less expressive data formats that are then rendered in
a simplistic fashion in the interface. The exported Linked Data typically looses
some of its structure, its semantics and/or some of its links. Handling arbitrary
Linked Data in order to render it properly in a UI is a singularly tedious task.

Our framework, called Uduvudu, considerably speeds up the development
of Linked Data UIs by streamlining the data extraction, transformation, and
rendering process through an explicit workflow. It allows several types of experts
including data specialists, user interface experts, and graphical designers, to
e�ciently collaborate to produce the UI. The framework is furthermore flexible
and robust, in the sense that it can render any valid RDF data irrespective of
its schema or missing values, and produces reusable UIs and patterns that can
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Uduvudu[5] Callimachus[2] Balloon Syn.[7] Fresnel[6] Exhibit[4] LESS[1]
Level of Template Subgraph Application JS Selector Subgraph Subgraph Projection
Description of T. underscore.js RDFa Templates Handlebars Fresnel Formats Exhibit Lenses Smarty
Recursive Use of T. Y N N Y N N
Context Awareness Y N N N N N
Separation of Concerns Y N Y Y N Y
Editor Y Y N N N Y

Table 1. Comparison of frameworks on their template capabilities.

be applied to di↵erent contexts and data. To support this process, we introduce
Uduvudu, an architecture dedicated to Linked Data.

In contrast most of the related systems focus on the exploration and visu-
alization of Linked Data. The focus of many systems is hence either on how to
e↵ectively explore large quantities of Linked Data, or on how to compactly ag-
gregate large data to visualize it. Less attention has been given to the case where
a data publisher already knows exactly which parts of the data he/she wants to
visualize. Table 1 summarizes how Uduvudu’s template capabilities compare to
existing systems. As the table indicates, Uduvudu is, to the best of our knowl-
edge, the only framework allowing the flexible description and recursive use of
context-aware templates to visualize Linked Data.

2 Uduvudu

In this section we give an summary of Uduvudu3[5]. This allows us in the last
section to sketch the Uduvudu Editor itself.

There are three main components in the Uduvudu architecture. The Data

Selector, the Structure Matcher and finally the Adaptive Renderer. Figure 1 gives
an overview of our architecture.

Data Selector First, we start with the Data Selector, which decides which
data that will be transformed and rendered.

Any selector which supports classical Linked Data input, e.g., through a
SPARQL query, an RDF/XML dump or triples serialized in one or several text
files can be used. Uduvudu does not expect any inherent structure from the data
(though it must be well-formed), which does not need to comply to any specific
ontology or structure at this stage. Hence, the selector takes as input a superset
of all informations that need to be shown to the end-user, and trim them to an
input graph G containing exactly the information that needs to be rendered.
This step can be facilitated by specialized interfaces targeting again non-expert
users which are not part of this work. [3]

Structure Matcher The second component in our architecture, the Struc-
ture Matcher, holds a catalogue M of known structures (matchers) and tries to
match parts of this catalogue onto the input graph G. The matcher takes as
input an input graph G and one or several corresponding known structures from

3 find more detailed information and the source code of Uduvudu at
http://uduvudu.org
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Fig. 1. Overview of the Uduvudu architecture with the main components Matcher and
Renderer.

its catalogue and returns as output a tree structure with at least one pointer to
a rendering structure from the Renderer. All input data is eventually consumed
through this process.

Adaptive Renderer The adaptive renderer takes as input the tree structure
given by the matcher (F ), the available context variables (language, user, device)
and the provided templates (T ) to finally render the output. The templates
are written in HTML and access the tree structure through escaped variable
definitions (see Table 2 for details).

Usage Description Example

Delimiters
<%- %> Output variable HTML-escaped. <%- label.u %>
<%= %> Output variable non-escaped. <%= html desc.u %>
<% %> Execute JavaScript: Use print() for output. <% print(label.u.toUpperCase()) %>

Variables
label.u Literal in context language. <%- label.u %>
label.l.en Literal in specific language (lang tag). <%- label.u.ja %>
city.label.u Literal deeper in matched structure. <%- city.label.u %>
template(city.label) Rendered template for sub element. <%- template(city.label) %>

Table 2. Overview of the most important template commands available.
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3 Uduvudu Editor

The Uduvudu Editor is a simple yet intuitive and powerful editor which helps to
create the necessary Matchers and Templates described in the preceding section
in an interactive fashion. As it is possible to render an output at any time, the
editor is simply based on the basic result of Uduvudu incorporating the available
fallback templates.

3.1 Combine and Order

Matchers and their corresponding templates can be added iteratively to create
templates for bigger structures through a combine and order metaphor.

label:
Friburgo (Suiza)

label:
フリブール

label:
Фрибур

label:
Friburgo (Svizzera)

label:
Fribourg

label:
弗⾥堡

label:
Freiburg im Üechtland

label:
Friburgo (Suíça)

label:
Fribourg (Suisse)

label:
Fryburg (miasto w Szwajcarii)

label:
Fribourg (stad)

point:
46.8 7.15

lat:
46.799999237060546875

long:
7.1500000953674316406

name:
Fribourg/Freiburg

comment:
Freiburg (französisch Fribourg [fʀiˈbuʀ], schweizerdeutsch [ˈfribʊrg], frankoprovenzalisch
Friboua?/i) ist eine Schweizer Stadt und Hauptort des Saanebezirks sowie des Kantons
Freiburg.

comment:
Fribourg (French pronunciation: [fʁibuʁ]; Arpitan: Fribôrg/Friboua, IPA: [fʁibwa] ; German:
Freiburg or Freiburg im Üechtland, Swiss German pronunciation: [ˈfrib̥ʊrɡ]; Italian: Friburgo or
Friborgo) is the capital of the Swiss canton of Fribourg and the district of Sarine. It is located on
both sides of the river Saane/Sarine, on the Swiss plateau, and is an important economic,
administrative and educational center on the cultural border between German and French
Switzerland (Romandy).

comment:
Friburgo (em francês: Fribourg; em alemão: Freiburg) é uma comuna suíça do cantão de
Friburgo às margens do rio Saarne ou Sarine. Em alemão, ela carrega também o nome de
Freiburg im Uechtland para distingui-la dos outros Friburgos (notadamente a cidade alemã de
Freiburg im Breisgau). O nome completo em francês Fribourg en Nuithonie é pouco
conhecido.Com cerca de 36 544 habitantes, estende-se por uma área de 9,32 km², de
densidade populacional de 3 921 hab/km².

comment:
Fryburg (fr. Fribourg, niem. Freiburg im Üechtland lub Freiburg, ret. Friburg, wł. Friburgo) –
miasto w Szwajcarii nad rzeką Sarine, stolica kantonu Fryburg.Fryburg leży na styku dwóch
wielkich regionów etnicznych i językowych w Szwajcarii, których granicę wyznacza tu Sarine.
Wiele miejscowości leżących nad tą rzeką poniżej Fryburga posiada podwójne nazwy: na
lewym brzegu francuskie, a na prawym niemieckie.

comment:
フリブール（フランス語：Fribourg、標準ドイツ語：Freiburg im Üechtland 、スイスアレマン
語：Fryburg im Üechtland）は、スイスのフリブール州に属する基礎⾃治体（コミューン） 。
ドイツ語名でフライブルク（正式名はフライブルク イム ユヒトラント）と呼ばれることも
あるが、「フライブルク」という名の都市はドイツ バーデン＝ヴュルテンベルク州のフライ
ブルク（正式名はフライブルク イム ブライスガウ）など各地に存在することから、⽇本で
は区別のためもあり、主にフランス語名でフリブールと呼ばれる。⼈⼝は約3万6千⼈（2003
年）。

comment:
Fribourg (Duits: Freiburg im Üechtland / Frans: Fribourg / Reto-Romaans: Friburg / Latijn:
Friburgum Nuithonum) is de hoofdstad van het gelijknamige Zwitserse kanton Fribourg. De stad
ligt in het district Sarine (Duits: Saane) op de Frans-Duitse taalgrens, is officieel tweetalig, maar
in de praktijk voornamelijk franstalig. De naam betekent Vrije burcht.

comment:
弗⾥堡是瑞⼠弗⾥堡州的⾸府，它的法語名是弗⾥堡（Fribourg），德語名是弗萊堡
（Freiburg）。⾯積9.32平⽅公⾥，⼈⼝33418（2006年12⽉31⽇）。弗⾥堡位于瑞⼠德語區和
法語區的交界處，63.6%的⼈說法語，21.2%的⼈說德語，3.8%的⼈說意⼤利語。

comment:
Friburgo (en francés Fribourg/Fribourg en Nuithonie, en alemán Freiburg/Freiburg im Üechtland,
en italiano Friburgo y en romanche Friburg) es una pequeña ciudad de Suiza occidental, capital
del cantón de Friburgo y del distrito de Sarine. Friburgo es una de las tres ciudades bilingües
de Suiza, unas 21.000 personas hablan francés, mientras que unas 8.300 hablan alemán. Se
ubica en la región llamada Üechtland.

comment:
Фрибу́р (фр. Fribourg) или Фра́йбург (нем. Freiburg) — город на западе Швейцарии,
столица кантона Фрибур.Город многоязычен: около 58 % населения говорят по-
французски, 22 % — по-немецки, 5 % — по-итальянски. При населении в 37 200 человек
(2007) свыше 10 000 — студенты здешнего университета.Святые покровители города —
Николай Чудотворец и Екатерина Александрийская.

comment:
Fribourg (en allemand : Freiburg, en patois fribourgeois : Friboua Friboua ) est une ville et une
commune suisse du canton de Fribourg, sur la Sarine. C'est le chef-lieu du canton de Fribourg
et celui du district de la Sarine.Fribourg est une ville bilingue, avec près d'un cinquième de la
population germanophone. Elle est située de chaque côté de la Sarine sur le plateau suisse à la
frontière culturelle entre la Suisse alémanique et romande.

comment:
Friburgo o Friborgo (francese: Fribourg o Fribourg en Nuithonie; tedesco: Freiburg o Freiburg im
Üechtland; romancio: Friburg) è una città della Svizzera occidentale, capitale del canton
Friburgo. È al centro della regione storica della Nuitonia.Friburgo è una delle poche città bilingui
della Svizzera, infatti si parla sia francese (circa 21.250 abitanti) che tedesco (circa 8.300). La
religione prevalente è il cattolicesimo.

languages:
French

languages:
German

mayHumidity:
72.799999999999997158

decHumidity:
86.900000000000005684

junHumidity:
71.5

febHumidity:
81.599999999999994316

sepHumidity:
78.099999999999994316

octHumidity:
84.299999999999997158

janHumidity:
86.700000000000002842

marHumidity:
75.200000000000002842
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edit
Creates a basic predicate matcher.

matcher
Predicate:

http://www.w3.org/2000/01/rdf-schema#label

Matcher
Name:

label

Template
Variable:

title

Order
:

100000

template
Template
ID
:

h1_title

<div class="uv">
<h1><%-title.u%></h1>
</div>

Add Matcher & Template  

Fig. 2.
Rendering http://dbpedia.org/page/Fribourg
with no templates defined (left), in edit
mode with rdf:label staged (right).

Fribourg
Fribourg (French pronunciation: [fʁibuʁ]; Arpitan: Fribôrg/Friboua, IPA: [fʁibwa] ; German:
Freiburg or Freiburg im Üechtland, Swiss German pronunciation: [ˈfrib̥ʊrɡ]; Italian: Friburgo or
Friborgo) is the capital of the Swiss canton of Fribourg and the district of Sarine. It is located on
both sides of the river Saane/Sarine, on the Swiss plateau, and is an important economic,
administrative and educational center on the cultural border between German and French
Switzerland (Romandy). Its Old City, one of the best maintained in Switzerland, sits on a small
rocky hill above the valley of the Sarine.

point:
46.8 7.15

lat:
46.799999237060546875

long:
7.1500000953674316406

name:
Fribourg/Freiburg

comment:
Freiburg (französisch Fribourg [fʀiˈbuʀ], schweizerdeutsch [ˈfribʊrg], frankoprovenzalisch
Friboua?/i) ist eine Schweizer Stadt und Hauptort des Saanebezirks sowie des Kantons
Freiburg.

comment:
Fribourg (French pronunciation: [fʁibuʁ]; Arpitan: Fribôrg/Friboua, IPA: [fʁibwa] ; German:
Freiburg or Freiburg im Üechtland, Swiss German pronunciation: [ˈfrib̥ʊrɡ]; Italian: Friburgo or
Friborgo) is the capital of the Swiss canton of Fribourg and the district of Sarine. It is located on
both sides of the river Saane/Sarine, on the Swiss plateau, and is an important economic,
administrative and educational center on the cultural border between German and French
Switzerland (Romandy).

comment:
Friburgo (em francês: Fribourg; em alemão: Freiburg) é uma comuna suíça do cantão de
Friburgo às margens do rio Saarne ou Sarine. Em alemão, ela carrega também o nome de
Freiburg im Uechtland para distingui-la dos outros Friburgos (notadamente a cidade alemã de
Freiburg im Breisgau). O nome completo em francês Fribourg en Nuithonie é pouco
conhecido.Com cerca de 36 544 habitantes, estende-se por uma área de 9,32 km², de
densidade populacional de 3 921 hab/km².

comment:
Fryburg (fr. Fribourg, niem. Freiburg im Üechtland lub Freiburg, ret. Friburg, wł. Friburgo) –
miasto w Szwajcarii nad rzeką Sarine, stolica kantonu Fryburg.Fryburg leży na styku dwóch
wielkich regionów etnicznych i językowych w Szwajcarii, których granicę wyznacza tu Sarine.
Wiele miejscowości leżących nad tą rzeką poniżej Fryburga posiada podwójne nazwy: na
lewym brzegu francuskie, a na prawym niemieckie.

comment:
フリブール（フランス語：Fribourg、標準ドイツ語：Freiburg im Üechtland 、スイスアレマン
語：Fryburg im Üechtland）は、スイスのフリブール州に属する基礎⾃治体（コミューン） 。
ドイツ語名でフライブルク（正式名はフライブルク イム ユヒトラント）と呼ばれることも
あるが、「フライブルク」という名の都市はドイツ バーデン＝ヴュルテンベルク州のフライ
ブルク（正式名はフライブルク イム ブライスガウ）など各地に存在することから、⽇本で
は区別のためもあり、主にフランス語名でフリブールと呼ばれる。⼈⼝は約3万6千⼈（2003
年）。

comment:
Fribourg (Duits: Freiburg im Üechtland / Frans: Fribourg / Reto-Romaans: Friburg / Latijn:
Friburgum Nuithonum) is de hoofdstad van het gelijknamige Zwitserse kanton Fribourg. De stad
ligt in het district Sarine (Duits: Saane) op de Frans-Duitse taalgrens, is officieel tweetalig, maar
in de praktijk voornamelijk franstalig. De naam betekent Vrije burcht.

comment:
弗⾥堡是瑞⼠弗⾥堡州的⾸府，它的法語名是弗⾥堡（Fribourg），德語名是弗萊堡
（Freiburg）。⾯積9.32平⽅公⾥，⼈⼝33418（2006年12⽉31⽇）。弗⾥堡位于瑞⼠德語區和
法語區的交界處，63.6%的⼈說法語，21.2%的⼈說德語，3.8%的⼈說意⼤利語。

comment:
Friburgo (en francés Fribourg/Fribourg en Nuithonie, en alemán Freiburg/Freiburg im Üechtland,
en italiano Friburgo y en romanche Friburg) es una pequeña ciudad de Suiza occidental, capital
del cantón de Friburgo y del distrito de Sarine. Friburgo es una de las tres ciudades bilingües
de Suiza, unas 21.000 personas hablan francés, mientras que unas 8.300 hablan alemán. Se
ubica en la región llamada Üechtland.

comment:
Фрибу́р (фр. Fribourg) или Фра́йбург (нем. Freiburg) — город на западе Швейцарии,
столица кантона Фрибур.Город многоязычен: около 58 % населения говорят по-
французски, 22 % — по-немецки, 5 % — по-итальянски. При населении в 37 200 человек
(2007) свыше 10 000 — студенты здешнего университета.Святые покровители города —
Николай Чудотворец и Екатерина Александрийская.

comment:
Fribourg (en allemand : Freiburg, en patois fribourgeois : Friboua Friboua ) est une ville et une
commune suisse du canton de Fribourg, sur la Sarine. C'est le chef-lieu du canton de Fribourg
et celui du district de la Sarine.Fribourg est une ville bilingue, avec près d'un cinquième de la
population germanophone. Elle est située de chaque côté de la Sarine sur le plateau suisse à la
frontière culturelle entre la Suisse alémanique et romande.

comment:
Friburgo o Friborgo (francese: Fribourg o Fribourg en Nuithonie; tedesco: Freiburg o Freiburg im
Üechtland; romancio: Friburg) è una città della Svizzera occidentale, capitale del canton
Friburgo. È al centro della regione storica della Nuitonia.Friburgo è una delle poche città bilingui
della Svizzera, infatti si parla sia francese (circa 21.250 abitanti) che tedesco (circa 8.300). La
religione prevalente è il cattolicesimo.
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71.5
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edit
Combine multiple matchers to a new matcher.

matcher
Matcher
Name:

head

Template
Variable:

head

Order
:

100000

tpl_6.label tpl_6.abstract

template
Template
ID
:

head

<div class="uv">
    <h1><%=head.label.u%></h1>
    <%=template(head.abstract)%>
</div>

Add Matcher & Template  

Fig. 3. The same interface as in Fig-
ure 2 after the definition of a matcher
and a template respectively for rdf:label
and rdf:abstract. Further a new combine
matcher merging the mentioned is staged.

Figure 2 shows on the left-hand side one resource rendered using the simple
fallback template rendering. On the right-hand side, a first predicate matcher
(rdf:label) is already staged; by simply clicking on the + icon (shown in edit
mode only), the template was changed to render the literal as an HTML title.

Through the same mechanism (using the + icon), templates can be combined

together to create more expressive templates. This is shown in Figure 3, where
the rdf:label gets combined with a pre-existing rdf:abstract template to form a
new head template. In the staged example, the template of the abstract is reused
(<%-template(head.abstract)%>), while the variable of the rdf:label is accessed
directly (<%-head.label.u%>). This further allows to order the appearance of
the combined facts to the users liking.

3.2 Possible extensions

A more advanced editor allows users to define multiple templates for di↵erent
contexts like di↵erent devices or languages. The matchers and templates created
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in the editor can be persisted in a public or private triple store. It is also possible
to mix-in multiple matchers and template sources, which allows distinct users
to create or adapt the templates to their own needs.

4 Conclusion

We sketched the Uduvudu Editor which provides the power of Uduvudu to the
general public. Through the simple combine and order interface metaphor the
user is able to create complex reusable visualizations without the need to un-
derstand the underlying mechanisms. All this enables the Uduvudu Editor to
create fast and also robust mashups directly on top of the semantic web.
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