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INTRODUCTION 
With ever-increasing amounts of data in 
repositories, finding the information a user needs 
becomes increasingly challenging. When users 
approach an information access system they often 
do not have a clear understanding of how to access 
the precise information they need. Additionally, it 
is not rare that users have only a vague notion of 
what they are looking for, hence the need for an 
exploratory navigation tool beyond a static list of 
search results. A model used in practice is an 
iterative search-and-browse cycle to retrieve 
relevant information. The role of the user interface 
in understanding search results and providing 
relevant metadata in a compact manner is a key 
component of this iterative process. In this context 
we present WISDNA as an information 
visualization paradigm for XML data from web 
information services.  

According to the Department of Commerce U.S. 
online retail sales topped $32 billion in 2002, a 19 
percent increase over the previous year. In 2002, 
consumers continue to embrace online commerce, 
despite the economic slowdown as exemplified by 
Amazon's sales of books, music, and videos rose 
by 8 percent over the previous year. A key aspect 
of online storefronts is partnerships with brick-
and-mortar brands and expertise to operate joint 
online stores. Having perfected ways to put vast 
inventories at customers' fingertips, online stores 
continue to rely on familiar models for 
visualization based on a linear list of search 
results. However, with increasing complexity in 
the categorization and attributes of the 
merchandise they sell, users need more effective 
tools to navigate this information. Unfortunately, 
most web-sites provide the traditional database 
approach of submitting a query, and packaging the 
response in an HTML page where typically further 
exploration of search results is not an option 
[Shafer00]. Web applications such as e-commerce 
applications need a more flexible metaphor.  

We propose a visualization and navigational tool 
based on Context Lenses and MovieDNA 
[Russell00, Ponceleon01] to address the need to 
support exploratory navigation that seamlessly 
integrates querying with browsing. We present 
linear and hierarchical versions of WIDSNA. It is 
a dynamic visualization that provides concise 
representation of search results (XML data) for 
web information services. It is particularly suited 

to provide feedback on associated metadata and 
relationships with previous user searches.  We 
illustrate our work in the context of online retail 
applications.  

WISDNA 
The WISDNA (Web Information Services DNA) 
technique is a visualization technique for XML 
data. It builds upon the visualization techniques of 
brushing and linking, focus-plus-context, magic 
lenses and the use of animation to retain context 
[Hearst99].  The visualization adheres to basic 
design principles of providing users with feedback 
about the relationship between their query 
specification and documents retrieved, about 
relationships among retrieved documents, and 
about relationships between retrieved documents 
and metadata describing collections. Like in the 
MovieDNA, we have borrowed the DNA term to 
just indicate the visual similarity to DNA prints. 
There is no connection on the user’s ability to read 
DNA prints and the ability to interpret WISDNA 
visualizations.  

Consider the task of searching the Amazon online 
retail store for content that is available in the 
following media types: books, classical music, 
DVD, popular music, video and computer games. 
A user has two options. One option is to search the 
entire set of media types (including magazines, 
software, images etc.) and to sift through the 
search results for the media types of interest. A 
second option is to search each media type one at 
a time for topics of interest. In both cases, a linear 
list of search results must be browsed, 
remembered and compared with the rest of the 
result set. An even more challenging scenario is to 
compare the results obtained from different search 
sessions, without having to re-create previous 
searches. It is necessary to provide a solution 
beyond adding interesting items to the wish list or 
bookmarking relevant items.  

Brushing is an interaction style that provides at-
glace detailed information at low cost. Here cost 
reflects user time and number of user actions 
[Russell93]. WISDNA is designed to show 
relationships between the specific and the whole at 
once while exploring the search results. Seeing an 
abstraction of all the results provides global 
context while seeing a specific image or relevant 
metadata or feature associated to a specific item 
provides a focus view. Therefore WISDNA is a 
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focus+context visualization technique.  It provides 
the added benefit of reducing working memory 
load by providing mechanisms for keeping track 
of choices made during the search process, 
allowing users to return to temporarily abandoned 
strategies, jump from one strategy to the next, and 
retain information and context across search 
sessions.  

At glance, the WISDNA visualization is very 
similar to a vertical TileBar [Hearst00] however 
the introduction of brushing makes WISDNA non-
static.  The WISDNA context lens is a grid 
containing as many rows as there are search 
results. The sorting of the rows can be done in 
different ways. We have chosen to the ranking 
order  

provided by Amazon, however standard IR 
ranking might not be the best in this context, 
instead clustering of results by certain attributes 
(such as categories) might render an more readable 
WISDNA. The columns represent features and/or 
attributes of interest. Each entry in the WISDNA 
indicates the presence/absence of an attribute of 
interested (column) in a specific item (row). As an 
example we use the Amazon Web Services 
specification, so the relevant attributes are the 
different product categories (i.e., books, DVD, 
video, etc), media types (i.e., paperback, hard 
cover, audio-cassette, audio CD, VHS-Tape, etc.) 
and other attributes of interest such as availability, 
customer ranking, average price, etc. Different 
colors or a gray scale can indicate relevance, 
scoring, and multiple occurrences of attributes in a 
search result. For example, color could be use to 
immediately draw attention to those items with 
price below certain threshold.  

When the user moves the mouse over the search 
results (i.e. brushing) every line in the DNA 
triggers the display of a fold-out window to the 
right of the corresponding line. This window 
displays detailed metadata on the search result in 
question. Figure 1 shows the search results 
displayed for the query “Harry Potter” using a 
linear DNA, and the metadata that folds out as a 
result of brushing over item 7. By linear DNA we 
mean there is only one grid, and the metadata 
folds out when brushing a row. 

With this instance of WISDNA, that we call 
AmazonDNA, users can easily gain an overview 
of the search results in the context of the media 
types of interest. An important feature is that the 
fold out window does not cover the DNA grid. 
This allows the user to study the in-focus 
information while maintaining a sense of context 

and location in the search results. Analogously to 
the work in MovieDNA, we can define a 
hierarchical WISDNA where there is more than 
one level of information. Each level is represented 
as a DNA grid. For example, a linear DNA can 
shrink or aggregated Figure 2 shows an example 
of an aggregated DNA for a book query.  In this 
case the first level DNA is trivially one row, 
indicating that there were hits only in the book 
category with only two attributes of interest 
(paperback and hard cover). Brushing over a row 
of this first level triggers the second level DNA, 
where more detailed  information is displayed 
such as the ISBN number and price (although not 
shown in this picture). Finally when brushing over 
this 2nd level DNA the metadata associated folds 
out (in this case the image of the book). Finally, 
Figure 3 shows a WISDNA example for all 
product lines. The first level shows attributes 
common to all products, the second level shows 
attributes of a specific product line, and finally the 
image shows the metadata associated to the fifth 
result (a software game). 

WISDNA is different from other visualizations 
because it combines global viewing, detailed 
viewing and filtering in one interaction. The grids 
provide global view, the choice of 
attributes/columns enables filtering and during 
brushing only one item is revealed in full detail 
without interfering with the global view.    

       . 

 

Figure 2: Hierarchical WISDNA, Two-Level Search 
Results for “Baeza-Yates” in books category. 

 
SYSTEM IMPLEMENTATION 

Our first prototype was done in Perl using the 
SOAP::Lite module, executing under mod_perl 
(but can also use cgi-bin). The user interface, 
available in http://soap.lemus.cl/, allows typing the 
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query, the product category, and the number of 
results per page wanted in the DNA. We use 
SOAP to query the Amazon Web service 
according to their specifications, and processing 
the answer to obtain the desired data. If all the 
products are chosen, the system queries the six 
available Amazon categories. The display 
interface uses plain HTML to show the first DNA 
level and layered HTML for the other two levels. 
A second prototype uses Java to improve the DNA 
visualization,  showimg all the concepts behind 
our idea and is very light. Most of the answer 
delay is due to the Amazon web service delay. 

CONCLUSION AND FUTURE WORK 
We have presented a tool to visualize information 
available in many Web services which opens the 
door to better user interfaces, in particular for e-
commerce sites with large databases. Results of 
user studies performed on previous Content 
Lenses work show that brushing provides a 
qualitatively interaction style that is more 
powerful than a series of selections in a 
hierarchical interface [Rusell00]. The key 
difference is the delayed commitment to a 
particular item until they are certain about their 
interest. For the AmazonDNA other instances of 
relevant metadata can be defined. For example, in 
order to incorporate the information about “people 
that bought this title also bought the following 
title”, one can build a storyboard containing 
thumbnails of such titles and include it as the fold-
out metadata. The tool presented here can be 
complemented with similar DNA information of 

the user history, such as products in the shopping 
cart, queries and links used, etc. Our current 
prototype handles two levels, but the generic idea 
is to navigate in arbitrary XML data in the future.  
This is the main difference between visualizing 
relational data and XML data. 
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Figure 1: Linear WISDNA, Search results for “Harry Potter”. 

 

Figure 4: AmazonDNA , Hierarchical WISDNA, Two-Level Search Results for “Depeche Moto”. 
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