


6. J.UCS Mashup Prototype

6.1.2. Problems Recognized during the Analysis

A deeper analysis shows that a high percentage of authors and editors do not provide
detailed information about their address (see Table 6.1). They often do not offer
information about the city or country they work in, which blocks the insertion of their
location into a map. As a consequence, the Mashup could end up in meaningless results

as a lot of authors or editors are spared out and so conclusions cannot be drawn.

Total Number of Author addresses: 2014
Number of addresses where City Information is given: 846 42%
Number of addresses where City Information is missing: 1168 58%

Table 6.1: Comparison of authors who provided a city name and those who did not

To deal with this problem the Mashup has to be further developed to support a
mechanism, which tries to automatically determine a person’s missing location data from
the data he has provided. However, detecting missing data automatically could lead to
errors or could also end up without a result if the quality and quantity of the provided
information was too low. Therefore the system that has to be constructed should also
have the power to embrace the user community’s knowledge to add and edit the

information about persons.

6.1.3. Additional User Requirements

Due to the faced problems the following additional user requirements have to be realized:

e The system should try to add missing data of a location as good as possible.

e Locations of authors and editors on the map should be separated into confirmed
and unconfirmed locations and represented by different icons for different types.

o Initially all locations are unconfirmed. By social computing or, in other words, by
using the knowledge of the user community it should be possible to confirm

locations of authors or editors.
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6. J.UCS Mashup Prototype

displayed the surrounding pieces of the current view are loaded in the background and are
already available for display when navigation processes take place. In contrast to the
standard Google Maps web service the APl provides means to customize the navigation
up to a certain level implemented in the API (e.g. zooming can be done by using a mouse
wheel, double-clicking the map or by buttons in the map). Additionally, it is possible to
geocode street addresses to coordinates using the API, which is an important feature used

in the Mashup.

Figure 6.5: Google Maps web service

Data Retrieval Module

Searches triggered by a user from the GUI are sent to the data retrieval module. The
module’s task then consists of querying the J.UCS Mashup database to get all known data
matching the search parameters. The database response contains all data on authors or
editors that is needed to fulfill the specified requirements, and also additional information
like the coordinates of the person’s location if they are known yet. In case that the
coordinates of a location are undetermined the module’s geocoding algorithm (see section
7.2.1) tries to calculate the coordinates of the person’s location (locations are only

geocoded to their city though, street address level is omitted because it is clearer if people
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from the same city are joined at the same map spot instead of having 2 different

coordinate pairs hardly distinguishable on a high scaled map due to their closeness).

The retrieved and determined data is stored in data structures for authors, editors, and

papers on the client which are used by the GUI to insert them as markers in the map.

Statistics Module

Information gathered by the data retrieval module is stored in data structures for authors,
editors, and papers. This information also contains relevant pieces to build the requested
statistics. Thus these pieces are sent to the statistics module via its interface. Moreover,
the interface is also used by the GUI to get the statistical data out of the module and
present it to the user once a search triggered by him is fully processed. Inside, the module
takes charge of calculating significant values and, as a consequence, building the data

structures for the statistics.

Location Confirmation and Updating Module

Giving the user the possibility to engage himself in confirming locations as accurate and
editing details of authors or editors, a logic for taking charge of the necessary data
updates is obligatory. For this reason, the module which handles the updates has to make
sure that while updating location and institution data of authors or editors no information
on other persons’ data is changed. For example, if multiple authors are related to the same
location but the address of one of them is changed due to a new engagement at another
institution, only this author is assigned a new location, while the other authors are still
related to the old location. In other words, the module has to determine when to update a
record in the J.UCS Mashup database and when to insert a new one and relate other

records to it.
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Figure 7.1: Flow chart of the geocoding algorithm
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To sum up, geocoding is generally done by the geocoding facility offered by Google
Maps. If the city information is missing though, it is tried to determine the city name by
checking if another person has provided it and is working at the same institution.
Otherwise the institution name is analyzed to check if it contains a city name aided by the
GeoWorldMap DB. If the latter fails as well, just the country name is converted to

coordinates somewhere in this country.

If the geocoding algorithm determines coordinates for a location successfully, these
coordinates are inserted as information to the location in the J.UCS Mashup database.

Thus on the next Mashup request to this data no more geocoding has to be done.

By applying this algorithm, the amount of authors whose city information is known has

increased significantly (compare Table 6.1 with Table 7.1).

Total Number of Author addresses: 2014
Number of addresses where City is known: 1743 87%
Number of addresses where City Information is missing: 271 13%

Table 7.1: Known vs. unknown city names of addresses after the geocoding algorithm run

Disadvantages of the automatic location determination

Although the attempt to find location information with the described algorithm, the

correctness is never ensured due to various reasons:

1. Getting address information by relying on the assumption that another person
associated with the same institution also has the same institution address can be
wrong. For example, has the “University of California” has campuses in different
cities (Berkeley, Los Angeles, etc.). The algorithm could then assign a person the
address of the wrong campus.

2. The Google Maps geocoder as well as the institution name analysis can lead to
coordinates of the wrong city although the city name is correct (like in the

Springfield dilemma mentioned above). The result determined by Google Maps is

76



7. Evaluation of the J.UCS Mashup Prototype

based on the size of the city, so i.e. smaller Springfields are neglected. In the
institution name analysis the first record in the result set of the database query is

taken for the coordinates.

7.2.3. Social Computing

With the lack of accurate address information of persons involved in J.UCS and the fact
that the location determination algorithm cannot resolve this issue completely, the idea of
using the knowledge of J.UCS users to complete the missing address details was born.
Oriented on other Web 2.0 platforms like Wikipedia, the vision for the J.UCS Mashup
was to harness collective intelligence and knowledge of the user community to gather the
unknown pieces of information more effectively than by employing a person to seek
contact to the hundreds of authors who did not provide their working location in the
needed way. Following this path led to problems well known to other web services trying
to take profit from collective knowledge too. There is no guarantee that a user who
modified a person’s data provided correct information. It is not hidden from public that a
lot of people try to do harm on the internet; often for their own profit, sometimes to
satisfy desires for revenge or sometimes they do it because they think it is funny or are

simply bored. The question is how to decide what is correct and what has to be reverted.

The initial way of giving users total control of editing data and confirming location would
surely end up in chaos as people could change data all the time, giving open access to
destructive forces. However, locking out the community of the editing process would
again completely prevent J.UCS from profiting from a community’s intelligence and
would limit the gained knowledge and experience dramatically. Therefore a balance
between the anarchic way of letting the users do what they want and the total restriction
had to be found. This balance is found in reviewing the modifications done by users
through a qualified person on a regular base. This means that an interface to confirm or
deny edited data is provided for a J.UCS administrator, which has the responsibility to

cross-check this data and is able to filter out false modifications.

Another concern facing the social computing component of the J.UCS Mashup is the fact

that the community using the Mashup is too small to gather the required data. Hence the
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author of this thesis wants to make it compulsory for the persons in charge of J.UCS to
encourage readers of J.UCS to take a look at the Mashup, because they could find
colleagues of them on the map and could provide J.UCS with the missing information on

them.

7.3. A J.UCS Mashup Usecase

In this section an example is given how readers, authors or the administration of J.UCS
can use the Mashup for making decisions. In this example a user (whether it is a reader,
author, editor or administration person) is interested in the distribution of authors who
published a paper in J.UCS which is assigned to the topic category “Hardware” (ACM
category prefix “B”). So the user configures the Mashup by using the browsing type
“Topics”, selecting the requested category “B: Hardware” and defining the range of
volumes that should be included in the search from “Volume 0” to “Volume 13” (the
latest volume at the time of writing of this thesis). Finally, by triggering the “View”

button, the search is started. The result of this search is illustrated in figure 7.2.
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Figure 7.2: Distribution of authors who published on subject **Hardware™

From this result immediate conclusions can be drawn. Figure 7.2 clearly shows that there
are no authors from Africa and Australia, and there are hardly any authors situated in
Asia or South America, except Brazil. The vast majority of experts in hardware is found
in Europe and North America. For readers and authors interested in working on this
subject and considering to move to a place where they are surrounded by experts and
where conferences on their subject of interest most probably take place, Europe or North
America recommend themselves. The administration of J.UCS might wonder why no
papers from Africa or Australia are submitted and might trigger another search on the
hardware topic, only this time by searching for editors. The distribution of the editors on

topic “B” is shown in Figure 7.3.
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Figure 7.3: Distribution of editors on subject “Hardware”

The result in figure 7.3 obviously illustrates that editors on “Hardware” are only located
in Europe, North America, and Brazil. Comparing this result with figure 7.2 gives a hint
why no papers subjecting hardware are found in certain regions of the world. If this
absence of editors in Australia or Asia is considered as a serious lack of influence of
J.UCS in these regions by the administration, the finding via the Mashup can lead to
efforts in hiring new editors, which hopefully leads to a gain in global importance of
J.UCS.

The example discussed in this section presented the power of the J.UCS Mashup as a
decision making tool. Considering the fact that the detection of the absence of editors in
certain parts of the world and the logically resulting absence of published paper from
these areas was surprisingly easy, this Mashup suggests itself to the J.UCS administration

and the readers strongly.
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In this diploma thesis the introduction of an emerging new web architecture paradigm
called Mashup was applied to the Journal of Universal Computer Science (J.UCS). For
this work the evolution of the World Wide Web to the current state has been presented,
research on technologies which are involved and embedded in the paradigm has been
done, and technologies to be studied by the readers of this thesis have been processed.
Furthermore, has the thesis discussed the appearance of digital journals, the benefits for
the scientific community gained by them, and the role J.UCS plays, and how the journal
is silhouetted against others. Based on these insights an idea for a J.UCS Mashup
prototype has been born, designed, and implemented in the practical part of this thesis,
which operates as an J.UCS metadata visualization and administration tool by displaying
this data with the help of Google Maps, and embraces social elaboration to enhance

wrong or missing information pieces.

Web 2.0 is the buzz phrase for the current state of evolution of the WWW. The thesis
analyzed columns, like remixable data sources and harnessing collective intelligence,
that carry the Web 2.0 concept and the technologies that emerged from it, like social
networks or wikis. This analysis showed the advantages that could be gained by using the
one or the other component of the concept. Further it showed that the analysis forms an
important base to understand Mashups and encircles the possibilities for enhancing a

digital journal with functionality and knowledge from the Internet.

Consequently the advantages of outsourcing functionality respectively including external
data to a web application has been themed in the topic about Mashups. Through the
discussed sprouting of available data, accessing APIs and data remixing tools, means
became available to link various databases almost automatically and this fact will surely
stimulate efforts of joining databases from all over the internet into all kinds of
applications. The importance for this thesis lies in the subject that Mashup host and data
providers build a symbiosis where both profit from each other and therefore the usage of
an external source for J.UCS in a Mashup enriches the journal evidently. It is the true
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belief of the author that the future will even bring more functionality to the journal as
innovative tools appear for the remixing process and therefore shorten Mashup

development time.

The introduction of Mashups and the philosophical concept of Web 2.0 are completed in
the development basics of Mashups by the topic of Web 2.0 technology basics, which
deals with aspects important for the thesis. For the desired prototype, information on web
architecture styles is given and enhanced by proficiency in XML as a data communication
and metadata description standard. As the mentioned data communication in Mashups is
a very important factor in this thesis, an explanation of AJAX as a way of drawing web
application towards the performance of desktop programs is given. Additionally, as web
applications, especially the J.UCS Mashup prototype, are mostly data driven, the data

layer in the form of a relational database is discussed.

With this Web 2.0 background a rapid application development approach becomes
available, which offers the possibility of including external sources in a convenient way
which not only deliver structured data but also parts that users can instantly interact with.
Moreover, these sources, assembled together with own data, can result in a data mix

application called Mashup.

To create a Mashup for J.UCS it was necessary to analyze how digital journals and
especially J.UCS work and what experts think whcih functionalities they should offer in
the future because it gets clearer which data sources could possibly be used for the
implementation. It has been listed what J.UCS already supports and which defects have
been found. Based on this analysis, visualization of J.UCS data was considered as a

realizable feature through Mashups.

The decision was made to create a data visualization and administration Mashup and this
thesis shows the efforts and the outcome of a prototype of this Mashup. Along with the
designing of the application a new architectural concept was introduced which is derived
from a multi-tiered client/server architecture and is called “Middleweight-client-server-
system” by the author of this thesis. The importance of this architecture lies in the
realization that the data of multiple, mostly external sources is mixed on the client side

unlike in closed client/server architectures.
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The development process of the J.UCS Mashup brought to light that displaying J.UCS
data in a map was not as easy as it seemed to be and administrating values were hard to

derive from a Mashup. Thus the following conclusions have been drawn:

e First of all the combining metadata from XML files on a Hyperwave 1S/6 server
with external data stated a task which could not be fulfilled due to the fact that
the task of incorporating the Google Map API into 1S/6 seemed impossible and
that data was not stored in a relational way. Therefore the Mashup had to run on
a separate Tomcat server and the data had to be migrated to a relational
database.

e During the data analysis it occurred that a lot of information was omitted by
authors or editors when they were asked to provide additional details to their
papers which were stored as metadata in the XML files. To solve this issue the
thesis discussed an algorithm to determine missing attributes. However, the
algorithm could fail when too little information is available and also guarantee of
correctness cannot be given.

¢ Another way of correcting and completing data of J.UCS was achieved by letting
users incorporate their knowledge through data editing masks and dragging of
markers. But mistaking is part of the human nature and also acts of vandalism

can’t be excluded.

However, the prototype still extends J.UCS with novel functionality. The displaying of
authors on a geographical map was successful and statistical as well as administrative
information can be accessed in an innovative way now. Also by finding a balance
between open access to the data editing process and total control by the administrating

executives, J.UCS data will get more accurate in shorter spans of time.

Mashup usage in J.UCS is still in its infancy, so it is expected to incorporate more
remixable data sources in the future and it is thinkable to offer additional Web 2.0
functionality in J.UCS. Perhaps someday papers can be directly linked to blogs of authors
or to the podcast of the lecture an author holds at university to the subject he published in
J.UCS. It is even possible to build social networks of authors, where the system
recommends other authors or editors to them, who are interested or have already
published on the same topic they research on. This could even be supported by wikis

where they collaborate on their scientific interests.
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The above-mentioned ideas could be incorporated into a whole J.UCS research gateway.
It is also possible to think in a totally different way by not offering all this in a centralized
environment but instead making J.UCS itself remixable. The modular design of the
J.UCS Mashup and the relational database model in J.UCS could set the starting point for
creating a J.UCS API, an approach also other digital journals and libraries could follow as
well, which would make research through libraries easier and more complete once tools

evolve that combine all of these libraries.

Additionally, development efforts are taken by the IICM to administrate changes in the
author and editor data made by users of the Mashup. For the future additional features are
already under development, including a mechanism to determine paper acceptance
patterns to compare the amount and distribution of submitted papers with the ones that

were actually accepted and published.

To sum up, a Mashup is finally available that successfully integrates J.UCS data into a
map. It shows that J.UCS can be mixed easily with other sources of data using structured
data. In other words, further applications can be created without difficulty using the
J.UCS database besides others. The achieved state of enhancement of J.UCS and the
benefits of remixing data using the Web 2.0 paradigm should be taken as good reasons
for further explorations on the subject of this rapid web application development through

Mashups by the academic community.
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