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Figure 1: The multi-view interface of TaCo showing multiple instances of an artificially generated table. The overview on the left side (1)
lets the user select a collection of tables that are plotted using (2) Multidimensional Scaling (MDS) based on the calculated similarity among
the tables. (3) The user compares one selected reference table to all other tables in LineUp. The middle view on the right side shows (4) the
reference table as a heatmap and (5) the aggregated differences to a selected group of tables for both row and column changes.

Abstract

Tabular data plays a vital role in many different domains. In the course of a project, changes to the structure and content of
tables can result in multiple instances of a table. A challenging task when working with such derived tables is to understand what
exactly has changed from one version to another. Traditional comparison tools assist users in inspecting differences between
multiple table instances, however, the resulting visualizations are often hard to interpret or do not scale to large tables with
thousands of rows and columns. To address these challenges, we developed TaCo, an interactive comparison tool that effectively
visualizes the differences between multiple tables at various levels of granularity: (1) the aggregated differences between all
table instances, (2) the differences between one table compared to all others, and (3) the detailed differences between two

instances.

1. Introduction

Understanding tabular data is an essential task in many domains,
such as accounting, biology, and computer science. An important
task when making sense of such data is to investigate the differ-
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ence between multiple instances of a table, for example, to detect
modifications in monthly payroll tables or to observe differences
in multiple biological experiments. In this work we present TuCo
(Table Comparison), a visual comparison tool that calculates the
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difference between tabular data and provides a novel interactive vi-
sualization to encode the difference. The current version of TauCo
compares only homogeneous tables comprising the same data type
and semantic in all columns (or rows).

Together with biomedical data analysts we elicited a series of
tasks to be supported by an effective comparative visualization:

T I: Identify the type of changes as one of the four types: struc-
tural changes for added or removed rows/columns, content changes
for modifications in a cell value, reordering changes for reposi-
tioned rows/columns, and merge changes for combining multiple
rows/columns together to yield only one row/column.

T II: Compare two or multiple tables at various levels of granu-
larity: (a) compare multiple tables to each other (N : N), (b) com-
pare a reference table to all other tables (1 : V), and (c) compare
two tables (1:1).

T III: Compare tables with regard to their dimensions to
achieve row-wise, column-wise, and cell-wise table comparison.

2. Related Work

Comparing large tabular data requires a two-part solution: (1) cal-
culating the difference between tables and (2) visualizing the dif-
ference in an effective and scalable way. Several table comparison
tools exist (e.g., DiffKit [Pan16] and Daff [Fit16]), but most of them
are limited to particular file formats (e.g., ExcelCompare [San16])
or relational database tables (e.g., AQT [Car16]). These tools usu-
ally generate textual representation of the difference with basic
color encoding which does not scale to large tables with thou-
sands of rows or columns. Furthermore, existing tabular compar-
ative visualizations are usually task dependent, for example, for
networks analysis [ABHR*13, ZLD*15] or database query com-
parison [ESTO8]. Other visualizations lack the ability to perform
simultaneous row-wise, column-wise, and cell-wise comparison of
tables [LSP*10, BDF*14].

3. TaCo Visualization Approach

As a prerequisite for visualizing the difference between multiple
table instances, we first calculate the pair-wise difference between
all instances.

TaCo follows a four-stage visualization approach (see Figure 2)
that allows users to reduce the number of compared tables from
stage to stage, while increasing the details shown.

Level of Detail ~ Overview Detail
No. of Tables N:N 1:N 1:M 1:1
(M<N)
Visualization List of MDS LineUp Bar Charts Side-by-Side
Datasets Ranking Histograms Detail Diff
Action Select Select Select Multiple Select Two

Dataset Reference Table Compared Tables Compared Tables

Figure 2: Four-stage comparative visualization approach.

The user starts by comparing N table instances in a Multidi-
mensional Scaling (MDS) plot that positions instances with high
similarity close to each other. After selecting a reference table, the
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Figure 3: The difference between two tables is visualized as (1) a
difference table. Changes are summarized on a per cell basis and
visualized as a (2) ratios bar plot. The difference table can be ag-
gregated for (3) row and (4) column directions separately. (5,6)
Further aggregation for one direction is shown as a histogram.
Summarizing changes for rows and columns results as a (7) 2D-
ratio visualization.

differences to all others are visualized as a ranked table using the
LineUp [GLG*13] technique (see Figure 1(3)). In the ranking vi-
sualization, each stacked bar corresponds to one table and each bar
segment represents one type of change. By changing the width of
the change type columns, the user can adjust the weights of the
change types. The user can then again select multiple tables (rows)
in the ranking visualization for which 7aCo will visualize the ag-
gregated difference, as illustrated in Figure 3. 7aCo shows a one
dimensional histogram that encodes the different changes for each
dimension of the table (rows and columns) together with a 2D ratio
plot (see Figure 3(7)) that summarizes the changes in both direc-
tions as ratios (see Figure 1(5)). The last and most detailed part
of the interface provides a one-to-one comparison between two se-
lected tables by presenting full heatmaps for both instances together
with a union difference heatmap, which encodes the four possi-
ble types of change identified in Section 1. All interaction stages
are shown in further detail using large tables in the accompanying
video.

4. Future Work

We found 7aCo to be effective for comparing multiple instances of
homogeneous data tables. This motivates us to extend our approach
to heterogeneous tables, to better integrate the temporal relation
among different table versions, and to support additional change
types, such as replacement and rename operations.
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