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1 ABSTRACT

This paper proposes a conceptual graphical userface for the interaction with interconnected data
participatory processes that play an important fotefuture smart cities. The presented idea istamn

identifying important tasks for data exploratiordashata editing. The data to consider is structusedi-

structured or unstructured and of different fac&m: example, participatory processes like planrdang

decision processes involve text, time and spatigd.dn other words, the handling of the data cemplex

endeavor in terms of representation and interactiorthis respect, we utilize and describe a griagéed

data model that properly reflects the connected.dat

2 INTRODUCTION

Online civic participation is one major elementfaiure smart cities. Even now, people engage iddadly

or together in participatory processes, e.g., &rand informal planning and decision processes (cf
DANIELZYK 2005), and social communities, e.g., gps in different social media applications
(BBSR 2015). People want to characterize theiratcamvironment and make contributions to the public
People develop ideas and discuss past or futunetevia this regard, they use different informatemd
communication channels. Any smart city can berfedin the knowledge of the masses and continuously
adjust its future development, if it provides theper software tools tailored to their own specifigeds.
These services must enable different user groupgatticipate independently from space and time
constraints while lowering the barriers for gettistarted (SCHUTZ et al. 2015). Although this thouigh
very promising, it immediately leads to three meinallenges.

Firstly, participatory processes produce data cioua data types, e. g., text, image, time and ggugcal
data. Consequently, future software applications$ services of smart cities in the area of e-pgaiton
need to deal with structured, semi-structured amstructured data. This is a complex undertakingerms

of storing and processing the heterogeneous dataghadditionally interconnected on multiple hietey
levels, e. g., consider comments of comments. Sigomve must understand the users’ needs during
participation in order to design and implement riattion methods. We need to allow the users to
accomplish their tasks. But for this purpose, tgpand clearly distinguishable tasks have to batitled at
first. Thirdly, the user requires an interface totigipate. Thereby, the collected data needs tadwelized
properly without suffering from information overlbaFurthermore, the user interface must providestay
work with the data, e. g., for adding new contaerdemrching existing information.

This paper briefly examines related work (see 8ad@) and proposes a system to interact with the
interconnected data of participatory processes.sTliu addresses the aforementioned challenges by
presenting 1) a graph-based data model, 2) maks fasm a user’s point of view and 3) a graphicsému
interface (GUI) for exploring and creating conteoting participation. Firstly, the graph-based datzdel
(see Section 4) best reflects the data’s natuterms of interconnected and multi-faceted entitiesasily
represents the relations between participatoryritmrtions while storing several related data atiiés of
various data types. Secondly, it is important toaratand the users’ needs. In general terms amd &o
user's perspective, participatory processes aralailt finding, understanding and providing infotima
Thus, common and fine-grained tasks for workinchwiite data are identified as well as categorized (s
Section 5). These tasks build the foundation ferdbsign of specific interaction mechanisms. Thirthe
collected information, e. g., documents, comments geographical data, is visualized in a two-pdrasled
main view that allows interactions. Therefore, arusan keep track of different content, compan itelate
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it to each other at the same time. In contrast émymvisualization techniques that display the gimph
structure, i. e., its nodes and edges, in cominatith multiple facets (cf. HADLAK et al. 2015),en
propose a user interface (see Section 6) for exglgraths of the graph, i. e., the relations betwetities,
without explicitly displaying the graph’s compongrih a main view. The overall goal is to displag th
sophisticated data in a clear and simple interthaealso provides ways for creating new contestedaon
related and already existing data. In this regaodresponding conclusions and possible future wsee
Section 7) are explained as well.

3 RELATED WORK

Plenty of individual software applications for tfealization of participatory processes in the digipace do
exist. This applies likewise to informal and forn@anning and decision processes. So, informatiah a
communications technologies play a growing impdrtate (MEDAGLIA 2011). There are systems that
mainly present and deliver information like cityated information portals, e. g., of the city oftkén in
Saxony-Anhalt, Germany. Their interfaces focus @pldying texts and lists of downloadable documents
that can be explored only in an incoherent fashidrere are also more interactive applications kplaring
the planning material and participation contenie I'BOB-SH?, a platform listing current planning
procedures of the state Schleswig-Holstein, GermanyRechne mit Halle®, a platform for discussing the
budget of the city of Halle, Saxony-Anhalt, Germamhjeir interfaces support the exploration by seantd
filter elements and integrate possibilities to jggpate via online forms or by the integration éalission
boards. But overall, it is difficult to understatfte relations and connections within the data, bsedhe
included information is presented separately. Qftemsparency and insight are hard to acquirgh@dest
of our knowledge, there is no description or coh@ailable of how a Web-based GUI for the expiorat
and editing of data in participatory processesloak like that focuses on the interconnections.

Graph visualization and interaction is an interggtand promising research area when it comes to the
representation of the interconnected data. Thid firecorporates a lot of methods and interactive@eans for

the data exploration (cf. BECK et al. 2014, HADLA# al. 2015, VEHLOW et al. 2015). But these systems
and their GUIs commonly deal with different abstig@ph representations, typically affect expenty and
neglect the data editing. There are also manyviextlization techniques (cf. KUCHER et al. 201&) the
deduction of insights from multi-faceted data wtitle focus on natural language text that plays anraje

in participatory processes. These methods are piognas well but normaly show results of analytteaks
only, e. g. topic modeling. Such methods do nopstigthe user during the participation procesdfitse

4 GRAPH-BASED DATA MODEL

Online participatory processes deal with data fiedint types. In the case of formal and informiainping
and decision processes we need to consider a \wielgtram. In formal processes, involved participants
e. g., citizens or public agencies, typically proglmatural language text data, e. g., when thetg wificial
statements in relation to specific parts of thenpiag material like binding site plans. These mater
themselves comprise of text data but can additipraintain more useful information on a deeper lele
this respect, we noticeably point to textual refees, e. g., references to external legislativestex
references within a document itself. In informabgesses, the situation is similar to the alreadscrileed
one but often allows more degrees of freedom ragguitie communication among each other, i. e. . susey
encouraged to discuss and develop ideas or opimiolhsboratively, so that we might gain a deepedt an
denser net of interconnected data. Additionallgrehis no restriction to natural language text.hEaaline
contribution might contain other data like imagesvimleos. More importantly, we need to consider enor
facets like time-oriented and spatial data, becailggarticipatory contributions are made at a #mepoint

in time and planning and decision processes invgleegraphic information systems (GIS) for further
interactions, e. g., placing markers or definingisas on a map. Generally, details about the desdrdata
depend on the specific application, i. e., not y\mrticipatory process needs to consider all pbsdiinds

of data. But in relation to multiple data facet® tbhallenges for software systems in the area of e-
participation stay the same: How can we represshbatain the interconnected data?

! See www.koethen-anhalt.de/de/stadtplanung.htstl decess: March 31th, 2016
2 See www.bob-sh.de, last access: March 31th, 2016
? http://www.rechne-mit-halle.de, last access: Matth, 2016
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4.1 Data Representation

The previously described situation leads to a cemphdeavor regarding data representation. We demai
mathematical graph for describing the data. A giaph (N, E) basically comprises of a set of nocg®snd

a set of edge®. In our approach, each nodes W represents a specific entity or contribution, .e.ay
comment referring to a text passage or a markea omap. Such an entity is described by a number of
attributes, e. g., the author’'s name or the dasubmission. Each node of our graph model is abtdre a
different number of attributes. This flexibility rmotivated by the fact that online civic participat can not
only involve one but various types of participateryities as previously described. Consequentlyhawe a
single graph that is allowed to contain differgmges of nodes. Furthermore, an egge (ny,n,) € Eis a

directed connection between two noagsandn,, i. e.,n, refers ton,, while n,,n, € N. Hence, an edge
represents a relationship. It is additionally pblesto weight an edge, e. g., to emphasize its itapoe in
comparison to other edges, but we currently do cwisider any special edge weighting, i. e., each
relationship is equally important. But generallyistaspect depends on the use case in practiceesus
further investigation.

An example for a very simple model is depicted iguFe 1. It shows various types of nodes (map, map
marker, document, comment, image and rating infdonan form of a “heart”, “like” or “thumbs up”)
indicated by different symbols. The example inchidbree text documents (nodes 3, 4, 5) and a map
(node 2) of a GIS. Some markers (nodes 1, 6, @a)present on the map. There are also some comment
(nodes 9, 11) on text documents as well as a com(nede 14) on a map marker. And even comments
(nodes 10, 13) on comments exist. One comment (Apdefers to a text document and to the map at the
same time. Even an image (node 16) is attachedeaapecific comment. Last but not least, some camsne
and the image are liked or rated (nodes 12, 15byt 8pme participants. In the end, we see diffdierls of
complexity. Table 1 shows typical attributes antheovalues corresponding to the presented node tfpes
the previously described graph-based data model.

Fig. 1: Exemplary graph-based data model showifigrdnt node types and some interconnections.

Type Attribute Value
Documentz Author John Doe
Name goals.pdf
Title Planning Goals
Map (1] Dataset name saxony_anhalt12
Map markei@ Label M3
X, y) (51.746071, 11.983459)
Comment> Author Jana Doe
Content | don't agree with the idea! That wouldibe expensive.
Timestamp 20160308 T 07:59:01 UTC
Imageks! Size 88 KB
Dimensions 1363 667
Name sketch_3.png
Rating<? Author Joe Blow

Table 1: Exemplary attributes and their valuedifferent types of nodes.
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4.2 Graph Creation

There are two main mechanisms that create thegiapd of a particaptory process. As a starting tp@in
initial graph is needed that describes the avalaphterial given through the planning or decisioocpss
itself. This is done through a (semi-)automatedraggh. Secondly, each contribution made during
participation is added to the graph by a manugdriace-supported interaction. This means the ggaptvs
over time during the whole process.

A (semi-)automated method creates the initial gréyglcause it is not always possible to manuallyntaai

all conceivable references. Otherwise, this wowddl to an extra amount of work that might not be
desirable. Therefore, we need automated methodse#teact the interconnected information and create
nodes and edges. For example, planning material d¥pert reports might contain textual references t
legislative texts, e. g., “§ 437 BGB (German C@®tde)”, commonly prefaced by the section sign “8bp

the strings “Sec.” or “Section”. Such informatioancbe extracted computationally via specific rukegy.,

by the integration of a set of regular expressi@®ist natural language text is more complex when we
generally consider its unstructured form and tHfermation contained within. In this context, a diént
example is the mention of other available documémtphrasings like “I received your letter from tas
Monday”. Algorithms in information extraction (GHIANG 2012) and specifically named entity recogmiti
(cf. GRISHMAN et al. 1996, RATINOV et al. 2009) ooreference resolution (cf. DURRETT et al. 2013)
deal with these problems. However, this is outefscope of this paper and will be described elsesvtiror
this paper, we assume the availability of a sugadyorithm. On the downside, these approacheprare

to errors. Absolute correctness and completenessaoghisticated goals and commonly utopistic. Beea
that, a user-driven control mechanism to check modify computed suggestions is added, bringing the
manual effort to a minimum.

During participation, each new contribution is adide the graph as a new node, e. g., when a ubermitsu
an official statement. Often, a contribution retate a specific part of the available data and éenspecific
part of the graph, like a specific chapter of enplag document, a specific region on the map quexific

participation contribution of someone. To improeddw up work with the contribution, like the analg of

all made contributions or the exploration of cdmitions by other participants, it is important tmoect the
new node to the most related nodes in the gragereinanually through the contributor, or autornatjc
supported by the interface or the same analysikadstmentioned above. This is described in Seétidn

5 TASKS

Each participant of participatory processes hagairergoals and wants to accomplish specific tasks
respectively. Here, we want to characterize bass&s for users of an online e-participation systéve.
distinguish between two main perspectives: tasksléba exploration and tasks for data editing. &fuee,

we cover two major objectives from a user’s poihtvew, which are exploring the space of available
process information and contributions made by eyenyicipant as well as taking part in the part¢isy
process by making own contributions. These taskd the foundation for the software system andiased

on an established task categorization for intesacin information visualization (YI et al. 2007) darfior
graph exploration and graph editing (GLADISCH et2415).

5.1 Data Exploration

In the following, we describe basic tasks for exipig the complex and interconnected data of paidiciry
processes. They allow interaction with the undagytomponents of the data model, i. e., the naithes,
nodes’ attributes and the edges.

Explore tasks: Exploration tasks allow a user to examine diffeqgants of the given data.

» Inspect onlineThis task allows a user to read or view the predithformation material in an online
and direct way without the need of additional saftev

« Scroll content:Scrolling changes the view and shows previous bsaguent content of the current
view. For example, a user scrolls documents inrotdaead different sections or scrolls a list of
comments in order to browse their contents thatedgb one specific posted idea.

- Directly navigate:Performing this task, the user can directly jumpimther view of the current
content or exchange the displayed content at alhst@ering the table of contents of a document,
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clicking on a hyperlink that links to the relategicBon is one imaginable example as well as the
selection of a document in a list of downloadalrlerdine readable files.

« Pan view in GIS:Geographical map data plays an important role ff-gositioning in the
environment of interest. Panning allows to movedheent view. Panning also extends scrolling by
allowing not only one- but two-dimensional tranglat of the related view at the same time.

« Zoom view in GISThis task enables a user to zoom in or out of tireeat content shown in the
view in order to reveal different information.

- Download data: Performing this task, a user wamtohsume parts of the data later or in a different
context. For example, participants might want towvdlead individual chapters of planning
documents for offline use.

Select tasksThese tasks focus on marking data items as integesd keeping track of them.

« Select / deselect contefit’hen selecting / deselecting content, the useksrihe affected data item
as interesting / uninteresting. This task is oftestarting point in a chain of further tasks.

« Select / deselect multiple conterithis task is similarily performed to the previouseobut takes
multiple concurrent selections into account.

Reconfigure tasks:Reconfigure tasks lead users to a different petseon the data.

« Sort itemsThis task changes the spatial arrangement of tteerdaresentation. For example, a user
sorts all comments that relate to one specific paxagraph by their date of submission.

- Enable / disable layers in GI®IS incorporate several layers of data. By perfagrhis task, users
can toggle the list of displayed layers. This mighow different relationships between geographical
data facets.

Abstract & elaborate tasks: These tasks enable the user to adjust the levedbsfraction of data
representation and consequently provide more srdetail.

« Examine detailsThis task can represent further details of one orendata items on demand.
Hovering special content that reveals further imfation is an example.

- Hide details:When hiding details, the user suppresses a spexificunt of information, e. g., in
order to overcome information overload. For examgies task might undo a previous request for
more details but can also be independent.

Connect tasks:These tasks highlight relationships that are ajrgadsented and show previously hidden
data items that are relevant to a given data item.

« Combine information:This task aims at visually connecting data fromfedént contexts. For
example, a user wants to write a comment to a p@&ticument section and at the same time see
the related or involved geographical area highédran the provided map in a GIS.

Filter tasks: When performing filter tasks, the set of displaglda items is changed based on conditions.
So, this generic task reduces or extends the sasibfe data, but the perspective on the dataigisrDirect
search queries, e. g., for document titles, that #he number of displayed items are an exampke dd/not
subdivide tasks of this category any further.

Encode tasks:Encode tasks alter the visual representation ooding of the data in terms of visual
appearance. In participatory processes, we cuyrdathot consider encoding tasks for exploraty pses.

5.2 Data Editing
This section is about the basic tasks for datangdih participatory processes.

Compose:Composing is about the creation of new own data.

« Write text: This basic task allows a user to wtagt which is a fundamental part in participatory
processes.

« Style text:This task allows to emphasize specific parts oftéxg, e. g., by changing the color of a
word or by setting the font of a sentence in “bold”
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- Attach data: This task focuses on the data sohateoriginates from outside of the system, i.lee, t
data usually comes from other applications. Fomgta, a user might want to attach photos or
scanned documents from hard disk.

Add: These tasks allow the graph-based model to evghazlding new data.

« Send data: Submitting data describes the procesartdfering and storing the composed data as a
contribution to the related participatory process.

« Save draft: This task temporarily adds new contiims to the graph-based model. This new
information can be interpreted as a preliminarysier of a final submitted version of the data.

6 GRAPHICAL USER INTERFACE

In this section, we propose a conceptual idea @H for data exploration and data editing in the
environment of participatory processes. The GUlert$ the previously described tasks. The concept i
currently optimized for the use on large screenth Wwieyboard and mouse interactions. The interface
basically comprises of three main components: timawigation area, two-panel view area and editea a
(see Figure 2). They are arranged vertically fromtb bottom.

Fig 2: Main components: direct navigation area)ttwo-panel view area (center) and editor aredtdbo).

6.1 Two-panel View Area

We start with the two-panel view area that feat@esde-by-side arrangement as the name mightdgirea
suggest. The simple layout is motivated by dualepfile managers of operating systems, e. g., Vifm o
Midnight Commander, as well as centuries-old pdrieoks. With this choice, we enable the exploratib
maximal two different contexts simultaneously.

Each panel can hold different content reflectingaie nodes in the data graph during exploratioor. F
example, a document can be displayed on the tidtfsir further readingr{spect online tagkwhile the map

is displayed on the right side. Therefore, at I¢ast distinct types of data can be mentally comtiaed
viewed in contextqombine taskwhich can lead to more transparency and insigapending on the shown
data, further interactions with the content aresjide. For example, when we consider text documents
scrolling &croll content taskcan be achieved, text can be selecwaleft / deselect content tasknd
tooltips that explain technical terms can be shfewamine details ta¥lor hidden Kide details task In case

of a geographical map, pannir@a6 view in GIS tagkzooming zoom view in GIS taplas well as selecting
different map layersefiable / disable layers in GIS tgsk allowed. In this regard, we understand th& Gl
can be complex systems and provide their own idd&di interaction methods possibly based on differen
and more advanced tasks. Therefore, map data evillitplayed through an integrated GIS client inslike
panels.

In case people want to inspect planning materia kater time and maybe in an offline scenarioy ttan
download data via a buttodqwnload data tagke. g., by downloading a whole document or aestshot of
the current map’s viewport.
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A panel can also show a group of information iterhsame type that might be hierarchically struauiiee
lists or trees of comments and subcomments. Aduitip, such structures can be filtered via textripse
(filter task and sorted by different aspectoit items task e. g., date or author of the contribution. Each
item itself can be visualized by using a short feespectively snippet of the item’s content. Thisole idea

is shown by Figure 3.

Filter | veniam | Sortby @Date OAuthor =

Magnam voluptas ut  &JohnDoe 2 minutes ago
Recusandae ipsa reiciendis fugit veniam et est dolorem dolorem.
Corrupti alias et sint earum sit voluptatibus perferendis voluptatem [...]

Et quo quasi sint eligendi & JohnDoe 41 minutes ago
Quis maxime adipisci animi et. Omnis quos veniam ullam officia temporibus. Dolorem
autem vel animi molestiae. [...]

Luptatum zzril & JoeBlow 59 minutes ago
Ut wisi enim ad minim, quis nostrud exerci tation ullamcorper suscipit lobortis nisl
ut aliquip ex ea commodo consequat. Duis autem vel eum iriure [...]

Lorem ipsum &JanaDoe 47 minutes ago
Exercitationem rerum delectus veniam alias. Id voluptas sapiente dolor qui.

Provident et aut et. Dolorem eum totam quia eius qui repellat occaecati. [...] &

Fig. 3: List of comments including one sub-commianine panel with filter and sorting functionalgtie

In addition to showing any two information itemsnsitaneously, a two-panel-based view is nicelyeslit
for exploring paths of the graph in context. Fds thurpose, the graph edges are visualized asop#ne
content visualization like hyperlinks are visuatizea a Web document. Clicking such a visualizedeedg
reference will then show the original content ie thft panel and the related content in the rigintgb. For
example, if the user is reading an expert repoithhefers to a specific section of the planningutoent,
this reference is highlighted in the report onlgfeside. Clicking on the reference, i. e., foliog a graph’s
edge, will then show the section of the planninguwhoent on the right side. Such a visualized edgeatso
summarize several edges at once, e. g., all consneat section of a document, that will be displiyethe
previously described list view.

6.2 Direct Navigation Area

Reflecting different cases of application, we alldifferent methods for changing the content of eaahel
(directly navigate tagk Most important for the exploration in contextie previously described following
of edges that is directly realized in the panelwi&his can lead to a navigation sequence, in wtiiehuser
explores several edges. To trace back such a emaeor getting back to the original starting ppittite
navigation area provides back navigation throughpidnels’ history similar to back navigation on eb.

Additionally, the navigation area also allows faredt selection of content to be displayed in eaahel via
single selection dropdown boxes with maximally tavigation levels. The first level distinguishesvien

available main entities like planning documentspsnar the collection of participation content. Tdmional

second level dynamically adjusts its content basedhe first level. For example, if a document eamd

several sections, typically listed in the documendble of contents, the second navigation legés ihese
direct links to the sections. Figure 4 shows thdgaion area.

||Document12 [v] [Section 3.1 [v] |H\Aap [v] [Marker 9 [v] |

Fig. 4: Dropdown boxes for direct navigation andkdms to browse each panel’s history.

6.3 Editor Area

An interface is needed to compose the ideas andom@ of the participants (see Figure 5). An imaott
part is the possibility to create text with at kemgnimal features known from operating system teitors
or online forms \frrite text task We consider basic methods for highlighting tigk setting font in “bold”
or “italic” in order to allow each user to empha&sgpecific contentsfyle text task Also, we allow the user
to upload data that gets attached to or directlygrated into the written conterstt{ach data task The last
part of the editor area enables a user to savedtmposed content as a preliminary versiavé draft task
People can be interrupted or run out of ideas wihiégy participate. Consequently, it is necessargotme
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back to the current state of the contribution. Dvafrsions can be managed separately in the pérasen
area of the system. Of course, the composed cotaerfinally be submittedsénd data tagktoo.
BIU == A B %

Maxime cupiditate ducimus aut. Non et repellendus laudantium.
Perferendis velit guisquam tempore asperiores corrupti error.

Redrum aut distinctio aspernatur distinctio voluptatum iusto. Corrupti alias et sint
earum sit voluptatibus.
Quis maxime adipisci animi et. Exercitationem rerum delectus ipsa et est dolorem.

| Save | | Send |

Fig. 5: Editor area for composing, saving and stitimgi content.

But the pure content composing is only one necgssart. Another important aspect is the creation of
connections that originate from the new contentratate to other nodes of the graph. In this regasdlook

at two basic approaches. On the one hand, we asg-Jautomated methods of information extractiod an
coreference resolution for adding new parts togttagph as described earlier. In the contributiomsabion
process, an automated procedure searches for lgossils connections which the user must refuse cegc
before submitting. This idea can even possiblydaized during content composing, i. €., in reati®n
the other hand, a manual, user-controlled methpdogided. It can start from two different areas:

- The first way starts from the contents of the parald ends in the editor. As an example, let us
consider documents. A context-aware menu can Ipdagiisd after a user successfully selected a text
of interest éelect / deselect content tagkee Figure 6). By clicking the displayed chaymbol of
the menu, the user links the current content ofettiiéor window to the selected text or can start
composing new content. So, while the user is readie document, he can start making his
contribution.

« The second way starts from the editor and endspianal’s content. By clicking the chain symbol in
the editor window, already shown by Figure 5, teertenables a selection mode. During this mode,
the user can select single items, e. g., text paphg or even a set of items, e. g., several contsnen
in both panels at oncesdlect / deselect multiple content faskhis mode is left when the chain
symbol is clicked again. Figure 7 shows these stepthe complete concept of the GUI as an
example.

These ways can be repeated and chained individs@ltpiat multiple targets might got specified ia #nd.
Existing interconnections are highlighted by a #pebackground color similar to the visualizatiof text
selections as shown in Figure 6. By clicking thigséing connection, the context-aware menu popangp
contains an additional icon that might trigger dedetion of the selected connection.

Omnis carum blanditiis qui debitis descrunt. Aut guidem aut quos ¢t ¢t est amct
dolorem. Quam.
Perferendis velit quisquam tempore asperiores corrupti error.

Recusandae ipsa reiciendis fugit veniam et est dolorem dolorem. Corrupti alias et
sint earum sit voluptatibus perferendis voluptatem. Autem vel animi molestiae.

H

% @

Corporis molestiae amet rem rem quasi.

Et quo quasi sint eligen

~

Fig. 6: Selected text and context-aware popup nf@nadding another comment or rating.
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|Document 9 [~] [Chapter 1 [~] »][Comments ~|

At vero ecs et accusam el Justo duo colores =t ea reburr. ™ Filter Sorthy @®Date O Author £ &
Stet clita kasd gubergren, no sea takimatz sarctus est Lorem psam dclor sit amet,

Recusandze iosa reiciendis fugit veniam el est dolorem do orem.

Magnam voluptas ut & JohnUoe 2 mnutes ago e
Corrupli alias el sinl earuin sil voluplalibus perlerendis voluptalen [..]

Lorem ipsum dolor sit amet, conselelur sadipscing elilr,

sed diam nonumy eirmod tempor invidunt ut labore et dalere magna aliguyam erat,
sed diam voluptua. At vero eos st accusam et justo duo dolores et ea rebum. Et quo quasi sint eligendi & Joln Dee 47 minules ago

Stet clita kasd gubergren, no sea takimata sanctus. Quis maxime adipisci animi et. Omnis quos veriam ullam cfficia temperibus. Dolorem
autem vzl animi mo estiae. [...]

At accusam al quyam ciam diem dolore dolores cuo eirmod eos erat, et nonumy sed

H . . Luptatum zzril & Joc Bl 6& minutes
tempor ct of nvidunt justo labors Etet cliza ca ot gubergran, kasd magna nc rw. P on S minwies a3

Ut wisi enim ad minim, quis nostrud exerci tation ullamcarper suscipit lcbortis nisl

Sanctus sea sad takimata ut verc voluptua. Eet Lorem ipsum dolor it amet. ut aliquip ex ea commodo consequat. Duis autem vel eum riure [...]

Lorem ipsum dolor sit amet, consetetur sadipscing elitr, sed diam nonuamy
eirmed tempor invidunt ut labore st dolors magnz al quyam erat. Loram ipsum  &.lanaNoe 47 minutes agn

Exercitationem rerum delectus veniam alias. |d vo uptas sapiente dolor qui.
T —N —_— =
Rit === A B 06

Provident et aut et. Dolarem eum totam quia eius qui repellat occaecati. [...] e
At vern ecs et accLsam et justa duo dolores et ea rebum. Stet clita kasd gubergren, no sea takimata sanctus est Lorem ipsum dalor sit amet. Lorem ipsum
dolor sit amet, consetetur sad pscing elitr, sed diam nonumy eirmod tempor invidunt ut labore et dolore magna aliqguyam erat, sed diam voluptua. At vero
€05 et accusam 2t justo duo do cres et €a rebum. Stet clita kasd gubergren, no sea takimata sanctus est Lorer Ipsum delor sit amet. Lorem Ipsum dolor
sit amet, consetetur sadipscing €litr, sed diam nonumy 2 rmod tempor invidunt ut labore et dolora magna eliguyam erat, sed diam vo LEtJa.

Fig. 7: Exemplary steps for creating interconnewidl) Start process by clicking the chain sym{l3) select some text targets
by clicking, holding, dragging and leaving the meu@) select a comment by clicking the mouse ahdl{ck to end the process.

7 CONCLUSION AND FUTURE WORK

E-participation is one major aspect of smart cit@emplex and potentially a lot of data arise dgrthe
progress of participatory processes depending emtimber of participants and their activities. rsand
more people participate, a flexible and expenddhta model is needed. Our described graph-basedinsod
able to represent data of different types with iyimg number of attributes. Especially when it cene the
relationships between several data items, the geaghly describes the interconnections due tmherent
incorporation of edges.

We described basic tasks for data exploration aatd dditing. It is sometimes not easy to identifg t
matching category of a task and the boundaries $ediur. But this approach helps in finding theeded
and atomic tasks. Therefore, redundant complestyle avoided before it comes to mapping these task
interaction elements in a GUI.

The presented conceptual idea for a GUI of an actere software system for data exploration anc dat
editing picks up on the described tasks. We cugrénmiplement and integrate this idea in a Web-based
software prototype for formal or informal planniagd decision processes. In a next step, we wiltlgon
user studies to evaluate the presented concepteyAckallenge is the achievement of simplicity,.,. e
different user groups of various ages need to lve @befficiently work with the system. This conesr
experts as well as amateurs. Another challenge¢htorfuture is the adaptation of our concept toedéht
devices, especially tablets and smartphones witdlllsnscreens and other interaction mechanisms.
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