Ministry of Higher Education and Scientific Research
University of Mosul
College of Computer Science and Mathematics
Department of Computer Science

A Cloud Big Data Parallel Computing Approach
for Academic Capital Dynamics of the
Scientific Research in Iraq

A Thesis Submitted to the Council of the College of
Computer Science and Mathematics
University of Mosul
as a Partial Fulfillment of Requirements
for the Degree of Doctor of Philosophy in
Computer Science

By
Nagham Ajeel Sultan Al-Ajeely

Supervised by
Prof. Dr.Dhuha Basheer Abdullah Albazaz

2024 A.D. 1445 A.H.



ABSTRACT

The massive usage of modern technologies and the Internet with smart
devices yields large-scale data called Big Data. The development of cloud
computing technologies enables handling big data in terms of processing and
storage; therefore, several techniques have been developed by companies
and institutions aiming to come up with efficient approaches. Previous works
optimizing these approaches can be performed by involving advanced
technologies such as parallel processing, containerization, and virtualization.

Moreover, in sociology, the concept of social capital represents an
individual's collective behavior, and norms in a community. In the same
context, academic capital means the collective performance of an author or
an institution. This concept, has not been studied in previous literature. On
the other hand, Google Scholar is considered the most well-known web
search engine for accessing papers around the world. Its data can be used to
assess the academic performance of a particular author, university, or
institution with citations, h-index, publishers, etc. However, processing,
analyzing , and visualizing these data need to adopt dedicated dynamic
methods. Therefore, developing an dynamic efficient approach to convert
big data to knowledge for evaluation by authors or universities is critical.

This thesis introduces a dynamic system by proposing a novel rank
called Academic Capital Distributed Network (ACDN). It dynamically
collects extensive data from Google Scholar using several Cloud Computing
technologies. The collected data was then processed, visualized, and
analyzed to assess the dynamic academic performance of Iraqi authors and
universities.

Web scrapers were designed to gather dynamic data from Google
Scholar of Iraqi universities and authors based on their official universities
domains. These scrapers are based on concepts inspired by parallel
processing techniques using dedicated virtual machines. The collected data
is seamlessly stored using a Replica Cluster in MongoDB Atlas to facilitate
efficient data management and provide a robust and scalable dynamic
infrastructure for storing and managing the collected data. This method
offers high availability, fault tolerance, read scalability, and data integrity.
Moreover, a Cloud-based parallel computing environment is adopted to
facilitate the efficient organization and processing of the collected data,
leveraging big data frameworks, with a particular focus on Apache Spark.



Two novel datasets have been created: one for authors and one for
universities. By using these datasets, two network models were generated;
the first is for Iraqi universities; termed as Iraqi Universities Network (IUN),
and the latter is for Iraqi authors; termed as Iraqi Scholars Network (ISN).
Acadmic capital of authors and universities was calculated using data from
the two network models IUN and ISN, and Google Scholar indicators.
Furthermore, the performance of the Iraqi authors and universities was
evaluated also, ranks were assigned based on their respective metrics of
academic capital which change dynamiclly in response to the indicators and
search criteria employed by the author or university.

The findings show the efficiency of the proposed approach in terms of
data quality and reliability in dynamic collecting big data from Google
Scholar Cloud. The results also offer interesting facts about the Iraqi
universities and authors. In addition, collaboration patterns among authors
and universities were also extracted using the two network models. The
proposed rank was also benchmarked with other international ranks. The
main results show that the average degree of the ISN is 1.8, which means
that each Iraqi scholar has approximately coauthored two papers on average.
This results is considered acceptable compared to ACM international
network. On the other hand, the average shortest path length of IUN is 3.2
meaning that the scientific collaboration among the Iraqi universities was
indicates a moderate distance between nodes on average. However, the
clustering coefficient of ITUN is 0.249, which reflects that the Iraqi
universities are not strongly connected and the tendancy to cluster together
is low (far from 1). Furthermore, The results of Academic Capital of authors
show that a Computer Science author from University of Babylon has the
highest Academic Capital among all the authors in the Iraqi universities. The
Academic Capital of the Iraqi universities show that the University of
Baghdad has the highest value followed by Al-Mustansiriyah University,
University of Basrah, University of Mosul, University of Babylon, and so
on. This result is relatively in agreement of the other international ranks such
as QS, Times, Webometrics. This work is considered the first kind of analysis
that rates all the Iraqi universities and authors as the main focus, which is of
interest to the Ministry of Higher Education and Scientific Research officials
in Iraq.
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