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1. INTRODUCTION

Information Visualization has been one of the
cornerstones of Data Science, turning the abundance of
Big Data being produced through modern systems into
actionable knowledge. Indeed, the Big Data era has
realized the availability of voluminous datasets that are
dynamic, multidimensional, noisy and heterogeneous
in nature. Transforming a data-curious user into
someone who can access and analyze that data is even
more burdensome now for a great number of users
with little or no support and expertise on the data
processing part.

In this context, several traditional problems from Data
Management & Mining, Information Visualization, and
Human-computer Interaction communities, such as
efficient data storage, querying, and indexing to enable
visual analytics, as well as new ways and Al
techniques for visual presentation of massive data,
need to be revisited. For instance, techniques that
provide mechanisms for information abstraction,
prefetching, sampling, progressive data visualization,
and summarization to address problems related to
visual information overplotting. Furthermore, it is
essential to develop new methods that enhance user
comprehension by providing customization options
tailored to various user-defined exploration scenarios
and preferences.

This article presents the main outcomes of the
International Workshop on Big Data Visual
Exploration and Analytics (BigVis). BigVis has been
held annually from 2018 to 2023 in conjunction with
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the International Conference on Extending Database
Technology (EDBT). The series of BigVis workshops
has offered a forum for scientists and engineers from
different research areas to discuss, exchange and
disseminate their work, as well as to highlight
challenges that bridge together these communities.

Over the past 6 years (2018-2023), more than 250
participants, 43 published papers, 147 papers’
authors, 103 PC members, 3 Journal Special Issues,
and 6 Keynotes have contributed to the success of the
BigVis workshops. This report summarizes six years
of organizing the BigVis workshop, presenting the
main findings and outcomes.

2. HIGHLIGHTS

This section provides an overview of the key
highlights, including keynotes, special issues, reports,
and blog posts.

Keynotes

- 2023: Daniel Keim: "The Role of Interactive
Visualization in Human-Centered Al"

- 2022: Danyel Fisher: "Co-Designing the Data
Structure and the User Experience"

- 2022: Steffen Frey: "Visual Mapping, Comparison
and Exploration of Large Multifield Data"

- 2021: Georgia Koutrika: "The Rise of Intelligent
Data Assistants: Democratizing Data Access”

- 2021: Michael Sedlmair: "Machine Learning meets
Visualization"

- 2018: Bill Howe: "Viziometrics: Mining
Visualizations in the Scientific Literature"
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Table 1. Published Papers Categorization based on CFP Topics & Years

Topic 2018 2019

2020 2021 2022 2023

Graph Data [40][43]
Knowledge Graph &
Linked Data [42] [35][36]

Spatiotemporal [41] [34]

Data Mining,
Knowledge & ML [32][36]
Personalization,

Recommendations & [30]
Assistance

Data representation & [39]
Novel interface

Data modeling,
Storage, Indexing & [37]
Query processing

Domain-specific

approaches [l

[24] [27] [17]

[21][26] [5]

[20][23] [13] 9] [1]

[22][28] [8][10] [3]

[25]

[29] [14] [4]

[16] [11]

[15][18]

[71112] (51121

Journal Special Issues

- 2022: Machine Learning Approaches in Big Data
Visualization, IEEE Computer Graphics and
Applications, IEEE. The article [51] is an extended
version of an invited paper that appears in BigVis
2021.

- 2020: Interactive Big Data Visualization and
Analytics, Big Data Research Journal, Elsevier. The
articles [46][47][48][49][50] are extended versions
of invited papers that appear in BigVis 2020.

- 2018: Big Data Exploration, Visualization and
Analytics, Big Data Research Journal, Elsevier.
The articles [44][45] are extended versions of
invited papers that appear in BigVis 2018.

Community Report & Blog Posts

- 2020: Big Data Visualization and Analytics: Future

Research Challenges and Emerging Applications [19]
- 2020: Two ACM SIGMOD Blog posts?

1 Part1: https://wp.sigmod.org/?p=3037
Part2: https://wp.sigmod.org/?p=3123
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3. PUBLISHED WORKS

The BigVis workshops have hosted several types of
submissions, including novel research  works,
completed or in-progress work, vision, and system or
demonstration papers. These works covered a wide
spectrum of research topics related to the types of
visualized data and the methods used to prepare data
for visualization, or the techniques used to visualize,
analyze, and facilitate user interaction. Table 1
summarizes the presented contributions, organizing
them based on their main topic and vyear of
presentation.

Five papers referred to the visualization of graph data,
mainly focusing on the effective visualization of
complex networks and big data graphs, such as
summarized or 3D visualizations of graph networks. In
addition, six focused on the representation of the
semantics of graph data, mainly working on ways to
visualize knowledge graphs and Linked Data. Another
line of presented works (7 papers) referred to
spatiotemporal data, i.e., methods for visualizing
spatial objects, traces, trajectories, timeseries and novel
applications dealing with such data. Next, the use of
data mining and machine learning techniques has been
explored by seven works that aim at facilitating the
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interactive exploration, and visual analysis of different
tasks, such anomaly detection, opinion analysis, or
popularity bias. Other works aimed at offering a user-
centric approach to visual analytics, offering ways for
the personalization of wvisual results, visual
recommendations, and  user  assistance  in
accomplishing a visual task. Yet other works proposed
new methods for data representation and user
interaction, combining visual and chat-based
interfaces, whereas a few works dealt with topics
related to the efficiency of producing visual results,
focusing on issues related to data modeling, caching,
indexing and query processing. Finally, eight works
presented domain-specific visual applications and
demonstrations from different sectors, such as
agriculture, energy, media industry, cultural heritage,
and sports.

4. CHALLENGES & EMERGING
APPLICATIONS

Another highlight in the context of the BigVis 2020,
concerned the joint report prepared by fourteen
distinguished scientists, from different communities,
who were invited to provide their insights regarding
promising research challenges and applications related
to Big Data visualization and analytics [19].

The report identified that modern systems face
significant  user-centric challenges. They must
comprehend users' needs to help them solve problems
and offer guidance ("Show the Data not Seen by
Humans"). In this context, fundamental challenges
arise, such as: (a) recommending data views that the
users might want to analyze; (b) identifying the
data segments that will be useful for specific tasks; (c)
creating data stories and explanations; (d) designing
novel interfaces that assist users to understand data
types and properties; (e) integrating human factors
related to vision and perception into the data analysis
pipeline, enabling users to supervise or provide
feedback to the systems.

Another key challenge pertains to the scalability and
efficiency of these systems. This is to enable
visualization systems to efficiently handle billion
objects datasets, while ensuring that the response time
is limited to just a few milliseconds. Addressing this
challenge involves developing tools capable of
performing interactive operations and complex
analytics over massive sets of data. In that respect,
there is the need to develop novel approaches (e.g.,
progressive data processing & indexing) that can
handle large streaming, sampled, uncertain, high-
dimensional, and noisy data.
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Next, within the context of visual analysis, addressing
data management problems reveals “new” challenges
for data-intensive visual applications, such as
visualization-centric algebras, design of visualization
operators, optimization techniques, and effective
storage and indexing scheme for visual analysis.

Finally, building interactive tools and enabling visual
analysis for Machine Learning applications presents a
significant challenge. For example, developing visual
methods for interpreting and techniques for interacting
with ML models; implementing visualization systems
that facilitate model troubleshooting, debugging, and
comparison.
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