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Abstract. In this paper, we present a web-based tool for domain-specific 
data visualization. The tool is called “Web-VizLib” and is a simple web-
platform visualization that can help librarians better-understand the 
usages of the books in the library. The tool provides book data 
visualizations, including category-specific visualization as well as 
location-specific visualization. The visualization tool is designed to 
follow information visualization guidelines that are important for 
describing information via graphical representations.  A user-study was 
performed to evaluate the tool and its results showed that the tool is 
useful and promising. 
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1. Introduction

Visualization is a necessity for not only scientific research domains, but also for all 
domains relevant to our lives (e.g., medicine [1, 2], business [3, 4], etc.). Visualization 
plays a key role for making important decisions.  However, design of visualization 
challenges have become difficult due to various issues, including issues from a user-
centered perspective, technical challenges, discipline-specific issues, etc. [5]. 

In this paper, a domain-specific tool, called “Web-VizLib” (for web-platform 
visualization of library data), for exploring the book usages in a library is presented.  It 
is a simple web-platform visualization tool that enables effective visualization of the data 
while exploiting the important guidelines in designing the tool. The primary goal of the 

* Corresponding author: leej@bgsu.edu
Received: 2017.10.10; Accepted: 2017.12.1; Published: 2018.9.30 

This is an Open Access article distributed under the terms of the Creative Commons Attribution 
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits 
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the 
original work is properly cited. 

145



Abbas Shakiba, Jong Kwan Lee / JIITA 

new visualization tool is to help the librarians better understand the usages of the books 
in the library for them to make effective decisions for their book management. 

Fig. 1. Overview of the Web-VizLib 

2. New Visualization Tool and Data

In this section, the overview of the visualization tool and the data considered for the 
visualization are discussed. 

The new visualization tool is a web-based tool that has been implemented using 
Apache, MySQL, and PHP.  In addition, the visualization components were created 
using Highcharts [8].  Highcharts is a SVG-based, multi-platform charting library that 
can provides interactive JavaScript charts for a web/mobile access.  Figure 1 illustrates 
the overview the new tool. Various library book attributes were considered to create a 
database for efficient visualization processing. Two primary aspects of the visualization 
components are the category-specific visualization and the location-specific 
visualization. The category-specific visualization presents the book information for 
certain book categories and the location-specific visualization presents similar 
information in floor-oriented and book-shelf-oriented ways. (Demonstrations of these 
visualization are shown in Section 3.) When designing the visualization, various 
commonly-used visualization types (defined in [6]) were considered.  In addition, 
various guidelines for effective visualization (defined in [7]) were considered.  Some of 
the guidelines used in the visualization tool are listed in Table 1. 

As mentioned previously, the target domain of the visualization tool is the data in a 
library.  In particular, one of the primary data used in the visualization is the numbers of 
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checkouts of the all the books available in a library. The library data was provided by 
our university library.  The data contained typical library book attributes for over 
400,000 books, such as title, categories, location, status, checkout date, renewal 
information, etc. Figure 2 shows a sample of partial data used in our tool.  As shown in 
the table, there are many data attributes associated with each book. 

3. Demonstration and Evaluation

Figures 3 and 4 show the key visualization views of the new tool. In Figure 3, 
subfigure (a) shows the visualization of the all category book checkout information and 
subfigure (b) shows the visualization of one sub-category (e.g., history category) book 
checkout information. In both visualizations, the percentages of specific category's book 
checkouts are shown. When the mouse cursor is on one category, it also shows the total 

Table 1: Examples of visualization guidelines used in the tool 

G1 
Design graphic representations of data by taking into account human sensory capabilities in such a way that 
important data elements and data patterns can be quickly perceived. 

G2 
Important data should be represented by graphical elements that are more visually distinct than those representing 
less important information. 

G3 Avoid using high-contrast grating patterns in visual displays. 

G4 
Use more saturated colors when color coding small symbols, thin lines, or other small areas. Use less saturated 
colors for coding large areas. 

G5 
To minimize the cost of visual searches, make visualization displays as compact as possible, compatible with 
visual clarity. 

G6 Use different visual channels to display aspects of data so that they are visually distinct. 

G7 Make every effort to standardize the mapping of data to visual patterns within and across applications. 

Fig. 2. A sample of partial library data 
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number of book checkouts of the category is shown. In Figure 4, subfigure (a) shows the 

(a) all category visualization 

(b) sub-category visuslization 

Fig. 3. Category-specific visualization 

(a) one floor visualization: each block represents one bookshelf 

 (b) one bookshelf  visualization 
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visualization of checkout information for all books on one floor in the library as a 
collection of bookshelf visualizations and subfigure (b) shows the visualization of 
checkout information for books on one bookshelf.  In subfigure (a), only 200 of 
randomly selected (e.g., every 10th books if there are 2,000 books on a bookshelf) book 
information are shown. In subfigure (b), all books information on one bookshelf is 
shown. In one bookshelf visualization, the user can select a range of books by mouse 
dragging on a range of the visualization and view a focused visualization for those books. 
Moreover, the user can view a particular book of interest by selecting a specific book 
information in the chart.  Specifically, when selected, the tool will open up a browser tab 
to the book information webpage on the library website. 

To evaluate the effectiveness of the visualization tool, a user-study was performed. 
There were 20 participants for the user-study, including CS undergraduate students with 
minimal visualization experience, CS graduate students who had taken a graduate-level 
visualization course, and university library staffs. After showing the demo of the 
visualization tool, the participants were asked a questionnaire and to rate the tool in the 
range of 1 (strongly disagree) and 5 (strongly agree). Table 2 shows the questionnaire 
and summarized responses.  Here, we note that while various questions were asked, only 
the key questions and responses are presented in the table. (The responses to other 
questions were very much in favor of the tool.)  As shown in the table, the user-study 
results indicated that the tool is quite useful for library book management. 

4. Conclusions

A new web-based visualization tool for library book information was presented. The 
tool was designed to follow important information visualization guidelines while 
supporting the domain specific needs by providing multiple visualization views for 
specific purposes. A user-study performed to evaluate the tool showed that the tool is 
useful and promising.  

For future work, we plan to redesign the visualization to supplement the weakness 
suggested from the user-study and to utilize the real floor maps of the library.  In addition, 
visualization for other similar domains may be explored. 
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Table 2: User-study: questionnaire and responses 

Questions 

Responses 
(1 strongly disagree -  

5 strongly agree)
Max. Avg. Min. 

Was the tool designed well for visualization guideline G1? 5 4.60 4 

Was the tool designed well for visualization guideline G2? 5 4.10 2 

Was the tool designed well for visualization guideline G5? 5 4.75 4 

Was the tool designed well for visualization guideline G6? 5 3.90 1 

Was the category-specific visualization intuitive and easy to use? 5 4.65 4 

Was the location-specific visualization intuitive and easy to use? 5 4.60 4 

Is the category-specific visualization useful for book management? 5 4.70 4 

Is the location-specific visualization useful for book management? 5 4.55 3 

Would recommend this tool for library data visualization? 5 4.60 3 
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