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Abstract - Histograms are very useful tools for visualization
and the most frequently used analysis techniques for managers
because they show distribution of value over a data dimension.
Although 2D and 3D standard histograms show the distribution
of value over data dimensions, they do not consider the time as
additional dimension. In this paper, we present Time Histograms
with Select&Zoom technique which is an extended technique of
standard histograms with possibility of selecting time step for
zooming with slider in second — zoom window.
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I. INTRODUCTION

Histograms are very useful data visualization techniques.
Standard time histograms provide easy way to see data
without interaction opportunity. For this reasons, the goals of
our paper is to present time histograms with select and zoom
possibilities and scroll bar as a tool for interaction. To
achieve the goal, time dimension must be defined at the
beginning. That means the time steps which will consist of the
unit of selection and zooming in the process of visualization,
must be specified as time slabs. For these reasons, the data in
data storages has to be surveyed and analyzed for making
decision which data and technique are the most appropriate
for data visualization. Unfortunately, standard histograms
provide just a few capabilities for customer interaction. Also,
additional time dimension is seldom used.

In this paper, we introduce extended time histogram with
interaction and select and zoom possibilities. This interaction
and possibility to select and zoom the time zone (time slab) is
enabled with slider which is located under the general static
window. When the slider is moved, the time slab is changed
and the time histogram is shown in the second window with
zoomed data from selected time slab, located under the global
time histogram and scroll bar. Also, there is some additional
capability to show couple of data properties as sell region, sell
sub-regions, product group, etc. [3]

Data set used in this paper comes from Transactional
Information Systems of the production and Trade Company
for the last twelve years. The databases are extracted, loaded
and transformed for the requirements of the data storage.
There are 79760 data records of all transactions in the given
company. The database contains all types of documented data.
For us, the sell documents for the last twelve years are the
most interesting at present. To make effective visual analysis,
it is very useful to create Data Warehouse, extract, load and
transform data from transactional databases. Also,
adjustments of data and Meta data were made.

The adjustment steps are the time step specifications (time
slab) for zooming and visual data rendering. These time slabs

were defined with top-down analysis in the company. The
managers use visual time reports in different time steps:
month, quarter, year, decade... Although the tiny time interval
can be analyzed, they are not interesting for managers. With
exception for time dimension, all data in data storage has
couple of dimensions — attributes which can be analyzed by
managers and analytical staff with 2D and 3D analysis.

The entire time space has been divided in discrete time
steps (time slabs) [1], which will be the part of set for
selection. The selected time slab data is shown in the
additional window space, located under the time scroll bar.
The customer has to select the desired time slab interactively
to see the selected data in the additional zoom window. This
way, there is high class display usage given, with global static
view of all data in the storage (separated in different
dimensional bars with different colors), scroll bar form for
interactive usage and second display with data from selected
time slab [8].

I1. DATA VISUALIZATION GOALS

Because the standard time histograms do not provide
understandable view of desired dimensions in time (attributes
as regions, sub-regions, product groups), the goal of this paper
is to provide data analysis with possibilities to use standard
histograms as solid base and their transformation in
interactive data visualization tools, which will allow time step
zooming. For this reasons, our goals in designing time
histograms are:

e To provide an clear and obvious way for
displaying dependant time histogram for users

e To provide opportunities for displaying large scale
time information in time histograms with
Select&Zoom of time slabs capability.

e To save the global view of data in the time
dimension and to achieve the readability of time
histograms in selected time slab [1]. When the user
sees the global view of all time data set in display,
it is possible to select time slab and show the data
in the additional histogram (window in display in
the some time). In this manner, the users have the
impression from the global Time Histogram, for
data in the selected time slab.

e To support the capabilities of zooming with
interaction with slither positioned bellow the
global Time Histogram window. This interaction
will provide selecting of desired dimension and
time zone for analysis in the same time. The region
and sub-region analysis in time slab is selected
with tabs from the second — zoom window.
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I11. DATA SET AND RELATIONAL WORK

The data set used in this paper comes from transactional
databases of the company, loaded in data storage [2]. The
procedure for extracting, transformation and data loading in
the data storage (Data Warehouse) depends on management
needs as well as the data in transactional information system.
After this procedure has finished, the data in storage has to be
prepared for effective visualization. For this reason, the time
slabs are defined in one month. The total numbers of time
slabs are 144. Data set can be analyzed in many dimensions
(six dimensions — attributes: region, sub region, town, product
group, product type and time) and three measures. For
different data displaying, the used Time Histogram has to
answer to the managers questions.

Fig. 1. Time histogram for product distribution in value (Denars) in
regions

Fig. 2 3D Time histograms for products distribution (Millions) in
time step

When different dimensions (attributes) are analyzed,
various histogram techniques may be used. If the regions
distribution analyses are the focus of manager interest, the
parallel histogram is the most suitable technique. Also, for
product type distribution, the time histograms presented in
different time steps, with different colors and opacity are more
appropriate (Fig.1). History bars have good user feedback
when used in process visualization. Also, they provide some
inspection of trends when they are used in the marketing data
set. When monthly sell data in years has to be compared, 3D
histograms are very convenient. The concept of the 3D time

histograms is to draw the histogram for each time step as
arrows of cuboids rather than rectangles, and arrange them
one behind the other along the time dimension (Fig 2).

In this case, the user can always see the simple global time
histogram and in the same time, selected time slab with
desirable data and information for managers.

IV. TIME HISTOGRAMS WITH SELECT AND ZOOM

One of the goals in the time histograms was to retain the
simplicity and easy understanding of the standard histogram
as much as possible. When we discussed 2D histograms, the
use of colors for the best visualization process is desirable.
But, when we discuss about 3D histograms, colors are used, as
well as the other visualization primitive attributes, such as
shadow, texture and lighting. In this manner, some additional
attributes are described. When the 3D histograms are used, it
is more conventional to pursuit 3D cuboids if there are
Select&Zoom possibilities. But, although 3D histograms can
be easily navigated with rotation possibility and zooming, this
type of view has the restriction in two axis problems. The
augmentation and reduction, left hand and right hand rotation
and zooming of the rows in 3D cuboids are the most useful
capabilities. Also, the wrap properties and global high control
of the bars in histogram can be selected as a property. But, the
goals of 2D and 3D histograms are not to show the exact
values of the attributes, but to show the trends. But, the
ToolTip [8] is possibility to give the correct value of
displayed measures — the value of the presented bar in the
graph. The ToolTip property can be set, if the managers want
to see the correct value of the dimensions. For this purpose,
the interaction of the users with enabled selection of time slab
and zooming of the selected data in the additional window is
the best solution for data analysis.

Some of the interactions are always possible, depending on
the desired view. When the slider is used for interaction, the
time slab can be changed and data can be displayed in
additional zoom window. The ToolTip property can also be
set and the customer can see the value of the bar in the time
histogram. The values of the bars present the summarized
amount of money in each time slab — monthly money amount.
In the first window, the total money amount is shown, and in
the second — a zoom window, the amount of money for each
region and sub-region are being shown. Some interaction
techniques provide possibility to change the upper and lower
limit of display. This technique with select and zoom to the
selected time slab can be compared with the perspective wall
distortion method, but in this distortion technique one region
is enlarged and the other region is squashed. In our technique,
the enlarged region can be seen in the current time in
additional window of display.

Select & Zoom in time histogram is a software tool created
for a specific use [5]. With selection of dimensions, the
attribute of focus is shown in the global window with large
scale of measuring, depending on the selected dimension and
focus of the selected time slab. For this purpose, there are few
possibilities to select what dimension to see in the second
zoom window. To select what will be shown in the window
the system provides the radio buttons or tabs pages. In this
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case, two tabs are shown in the second zoom window —
regions tabs and sub-regions tab. If the region tab is selected,
the sell amount for the selected time slab is shown in the
zoom window. In the other case, when the sub-regions tab is
selected in the second zoom window, the sell amount for all
sub-regions for selected time slab is shown. If additional
dimensions need to be displayed, other tabs buttons are
required to be set in the second zoom window. This way, there
would be more space for displaying analytical data and a
possibility to have different information in the selected global
histogram and zooming window. The enlarged region
(selected time slab) and its bars can have the ToolTip property
attribute set. The managers can see the region share market,
which is time-dependant, the product group share market and
the sell in regions and cities. With this technique, automatic
scaling property is disabled because the wide of static global
graph is set to maximum. Also, the time is divided in unique,
equally wide time slabs. These time slabs are made with
combination of view from SQL server (Fig.3) [11]. These
views must be combined with four regions for the first zoom
window. This operation demands high performance of
computer components because of the necessary data
combinations with views. For the second zoom window, the
number of views is larger and the desirable performances
higher. For these reasons, it is very useful to have high
performance computer, because the quick answer of
interactive query is required in the visualization display. The
interaction with slider provides satisfying answer time in
today’s personal computers with 2-4 GB RAM, acceleration
graphic card and last generation of dual core processors.
Every region, sub-region or production group and cities is
colored with different color and can be easily recognized and
analyzed through time (Fig. 4 and Fig. 5).

Fig. 3 Creating views for defining time slabs in C#

Fig. 4 Select&Zoom display with two windows — one with scroll bar
and zoom window — values of money of region’s sell in selected time
slab

Fig. 5 Select & Zoom display — sell amount (in denars) in selected
time slab sub-regions

V. DATA VISUALIZATION ALTERNATIVE

When the data analysis is made in 3D histograms, different
kind of data dimensions can be analyzed, especially when the
value of each bar in 3D histogram requires being analyzed
[10]. If the ToolTip property is set, the exact value of the bars
is shown in the ToolTip window. The slicing properties in 3D
in a plane and their 2D plane can be very useful. But, the
zooming in 3D space is not arranged well enough in the
zoomed cuboids. The 2D histograms are much clearer (Fig.6).
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Fig 6 — 2D histograms sell quantity (money) in time slabs and slider
(scroll bar)
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The data presentations with these visualization tools have
many advantages and disadvantages, and the fact is that they
are not clear enough. The proposed technique of
Select&Zoom in Time Histograms has many advantages for
the mentioned purposes.

V1. CONCLUSION

Time Histograms with Select&Zoom property are extended
technique of the well-knows time-dependent data histograms.
They are useful tools which provide effective data
visualization, particularly for large and complex data sets. The
presented technique provides a global view of data in the
storage which can be an interactive “brush”. With the slider,
located under this graph, and the additional zoom window
with data for the selected time slab, separated depending of
selected dimension can be seen. Also, this technique provides
additional information as bar’s value (ToolTip property) and
color for dimension values distinguishing.

Time Histograms with Select&Zoom were discussed in this
paper with company data storage. In future work, the Time
Histograms technique will be included in 3D, with possibility
of row and columns selection for effective visual data
rendering of knowledge-based data discovery algorithms.
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