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Abstract: Education has had a great deal of importance at every stage of our civilization. Along with the developing 
technology, some changes have occurred in our training methods and approaches. Independent training opportunities for 
time and space were provided with distance education method.Learning management systems are used to implement this 
education method.These management systems use large-sized files such as virtual classroom videos, presentation documents, 
course contents to provide better education for students and more interactive training.However the storage and managing of 
these large file sizes is becoming difficult day by day.At this stage, the concept of big data, which is frequently studied in the 
literature, is occurred.Unfortunately, conventional solutions are not suitable for processing and storing large data.For this 
reason, NoSQL database management systems have been developed and are becoming increasingly popular.In this study, it 
has been tried to examine and evaluate large data management and NoSQL database management systems in learning 
management systems.Some suggestions and points to pay attention to are given as a result of the study. 
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I. INTRODUCTION 
 
1.1  Distance Learning 
The role of education in the development of 
communities is great. Education has been a decisive 
factor in either surviving the most brilliant times in 
civilization or erasing it from history. Over the years, 
many different methods and approaches have been 
influenced by education, and studies on systems that 
can bring learning to the top have continued 
unceasingly. Technological innovations that affect 
education basically provide advantages over the 
previous system every time and cause new concepts 
to emerge(Alan G. , Hancock, & Thompson, 1998). 

 
We can say that the process that forms the basics of 
distance education is transforming written sources 
into printed resources, making it easily reproducible, 
distributable, and easily accessible. Distance 
education is aneducationalmodal inwhichstudenthas 
an opportunity of independentof time andspace. It is 
an opportunity especially for children who have 
difficulty in reaching educational environments, 
people with disabilities, young people, those who 
cannot read because they work, those who are away 
from school due to geographical conditions, and those 
who want to improve themselves in new 
issues(SHERRY, 1995). 

 
Distance education also forms the basis of lifelong 
learning. It has become very popular in recent years 
and is practiced by universities in almost every 
country. For example, in Turkey there are currently 
27 universitieswhich hasdistanceeducationprograms, 
20 of which are state universities and 7 of which are 
foundation universities. Today, distance education 
takes place on computers, smartphones, tablets, 

digital devices, and the internet.It is also called e-
learning because it is realized through means of 
information. As e-learning power comes from 
information technology, it gains and grows stronger 
every day. Traditional training seems like an 
alternative, but when used together, which is called 
blended, a more successful structure 
emerges(Kırıkkale University Distance Learning 
Center, 2017). 

 
E-learning is realized by web-based software that we 
give the name of an institutional structure and 
learning management system (LMS) on internet. This 
softwareis supplied in 3 different formats as open 
source, commercial and institution based. The 
common characteristics of all are to be able to give 
the best possible teaching activity(Beatty & 
Ulasewicz, 2006). 

 
This software consists of: Messaging, Forum 
structure, Wiki, Course content management, exam 
system, homework system, collaborative learning 
tools, virtual classroom system, student tracking 
system and log records. The usage rates of these 
features and the amount of data they produce increase 
day by day.Especially 4K video, documentfiles, 
enhancedqualityimagefiles, virtualclassroomrecords 
(long size video records)andarchivingsystem takes up 
a lot of space. E-learning has faced big data from 
today's popular paradigms. In this context, one of the 
obstacles in front of the e-learning system is 
undoubtedly the size of the produced data. 
 
It is difficulttosolvethisamount of 
datawithtraditionaldatabases. For this reason, it is 
essentialandcrucialtosolvethis problem for a 
successful and scalable e-learning system. E-learning 
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especially produces unstructured data with course 
content, pdf and doc format files and videos from the 
virtual classroom. The solution of this data with 
RDBMS is quite difficult. The solution is quite 
common with NoSQL databases, which is a solution 
method for big data, which now coexists with Big 
data(Shields, 2017). 

 
1.2  Big Data 
Today, with the development of information 
technologies and the widespread use of social media, 
the amount of data produced has reached such 
dimensions that traditional methods cannot manage it. 
This data is called big data.Big data is signified by 
3V model as shown in Figure 1: Velocity, Variety, 
and Volume. Velocity means data speed, volume 
means data quantity and variety means data 
types(Rouse, 2017).  

 

 
Fig.1. 3Vs of Big Data(Rouse, 2017). 

 
Besides, about 90 percent of the world's data has been 
produced in the last two years(Stackexchange, 
2015).According to the data of the year 2015, the data 
that NASA collectsforonlytofollowupthe sun is about 
0.5 petabytes per year.In CERN's Large Hadron 
Collidermore than 100 million sensorswritesabout 
600 millioncollisions in a second. In the social media 
domain, Facebook users add 300 million new photos 
a day(Zephoria, 2017).Distributed File system (DFS) 
is used for the solution of Big Data. The most 
important data source of Big data is unstructured 
data. To manage this kind of data, we have developed 
new file systems (Hadoop File System, Google File 
System, etc.) and custom database architectures 
named NoSQL(How DFS Works - TechNet - 
Microsoft, 2018). 
 
 1.3  NoSQL 
NoSQL is a horizontally scaled data storage system 
that emerges as an alternative solution to relational 
database systems.Along with the acceleration of the 
internet, the active role of many users in the systems 
has led to the necessity of changing the database 
schema with increasing frequency in addition to 

many needs. The hierarchy in the relational databases 
we all use is to first add the rows of the tables and 
columns after creating the columns for each table. 
But there is a disturbance here, to record information 
in the field without definition. The first thing we need 
to do to get rid of this trouble is to take the table from 
scratch and add new columns. Of course, there are 
situations that affect all the tables and associations in 
the database. Performing this operation can be very 
costly because it needs to deal with the system from 
scratch.In summary, it is necessary to plan well in 
advance in order to avoid cost increase in Relational 
Database Systems.  
 
Also, there is a different approach in NoSQL 
database management systems as shown in Figure 2. 
However, in the NoSQL database systems, setting 
this up later on in the name of registering the 
information does not bring an additional cost or 
brings a little cost. The reason is that NoSQL systems 
do not have the concept of tables and columns. In 
situations where you need a new space on NoSQL 
systems, the direct addition of the register is 
sufficient. NoSQL creates the field to your location 
and saves the value. The reason for the costless 
realization of records is that data is stored in a 
structure like JSON and XML format instead of being 
stored in tables and columns.In these explanations, 
we must not produce a result like "NoSQL databases 
are very good from relational databases". Because it 
is beneficial to use both in place(Redmond & Wilson, 
2012 ). 

 
Fig.2. SQL vsNoSQL Approach 

 
There are many NoSQL solutions on the market 
today. Among these solutions, MongoDB is one of 
the most popular ones, developed by 10gen company 
in 2007 and turned into open source project with 
AGPL license in 2009(DB-Engines, 2017). 
MongoDB introduces itself as an open source, 
document-oriented database designed for ease of 
development and scalability. Every record in 
MongoDB is a cast. The documents are stored in 
MongoDB in JSON-like Binary JSON (BSN) format. 
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BSON documents are objects that contain an ordered 
list of elements that they store. Each element consists 
of a domain name and a certain type of value(Banker, 
2011). 
MongoDB has significant improvements that 
distinguish it from other NoSQL solutions(Banker, 
2011). 

 
 Query support. While many NoSQL solutions 

allow access to the database only via keys, 
MongoDB also offers regular expressions, as 
well as querying for desired fields and range 
queries. 

 Secondary index support. In addition to querying 
according to the requested fields, it is possible to 
define these fields as secondary indexes, 
providing more access to the database. 

 Master-Slave Replication support. Being able to 
direct write and read operations to separate 
servers is a very significant plus, of course, that 
running a slave server as a master server is 
impossible when the master server is 
inaccessible. 

 Sharding support. The feature of sharing large-
scale data among servers is also one of the 
surplus values that distinguishesMongoDB from 
similar ones. 

 MapReduce support. 
 Driver support for many software languages. 
In this study, the compatibility of learning 
management systems with NoSQL databases has 
been evaluated. 

 
II. DETAILS EXPERIMENTAL  
 
2.1  Materials and Procedures 
Learning Management Systems (LMS) produce quite 
large data, especially with virtual classes and course 
content. For example, Kırıkkale University in 
Turkeyproducesnearly 47Gb of dataper week 
forapproximately 250 
coursesvirtualclassroomvideos.When assignments, 
messages, course content are added, the weekly total 
datareaches52Gbperweek.In this frame, the data in 
this measure must be stored in NoSQL 
databases.Because the most important feature of 
NoSQLdatatypes is horizontal scaling, it is easy to 
manage the data as the data size increases that is 
useful for LMS(Kırıkkale University Distance 
Learning Center, 2017). 

 
2.2  Evaluations 
The following observations were made, and the 
following results were obtained because of the entry 
stage studies(Richards, 2017). 
 
2.2.1Advantages 
 
Elastic scalability 

Scaling of RDBMSs on clusters is not easy. However, 
NoSQL databases are very well suited for transparent 
expansion. These databases are also well suited 
toworkon lowcost hardware. 
 
Big data applicationconsistency 
The amount of data increases day by day, if you need 
to store large amount of data.RDBMSs are not 
suitable for managing such large amounts of data. 
However, NoSQL databases easily handle these 
volumes. 
 
Database administration 
The best RDBMSs require the services of expensive 
managers to design, build and maintain systems. 
NoSQL databases, on the other hand, require less 
manual management with automatic repair 
capabilities, simple data models, and fewer tuning 
and management requirements.However, a system 
administrator will always be needed in terms of the 
performance and availability of the databases. 
 
Economy 
RDBMSs require installation of special servers and 
proprietary storage systems. However, NoSQL 
database management systems do not need these 
requirements and license costs.This allows more 
convenient storage and storage of more data. 
Data models 
NoSQL databases have more convenient data model 
constraints than RDBMS. NoSQL Key Value Stores 
and Document Databases allow the application to 
store any data that you want in a data dictionary. 
 
2.2.2 Disadvantages 

 
Maturity 
First RDBMS has been announced about 25 years ago 
and it has matured to become stable, functional 
system. However, NoSQL database management 
systems still have a long way to go. 
Support 
Everyone expects to have access to authorized 
technical support when necessary. In general, all 
relational database management system vendors 
provide this kind of service in 24 hours. But, NoSQL 
is an open-source software and lack of 24 hours 
support.  
Analytics and business intelligence 
NoSQL database management systems are not 
support business intelligence tools like HIVE or PIG. 
This problem will also solve over time. 
 
Administration 
The main purpose of NoSQL database design is to 
provide a solution that does not require intervention; 
but the situation was different. NoSQL databases 
require a lot of technical skills in both the installation 
and maintenance phases. 
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Advanced expertise 
Since the NoSQL database management systems are 
still very new, there is a lack of expert staff trained in 
this area.This will change over time, but finding an 
RDBMS expert today is easier than a NoSQL expert. 
 
CONCLUSIONS 
 
The evaluations made, and the results are as follows: 
 
1. Technological developments cause LMS tools to 

produce huge amount of data by multimedia 
supportedcoursecontentandvirtualclassroommedi
afiles. 

2. Data 
recordingandstorageperformanceandmetodology 
is of great importance. 

3. With the increasing amount of data, new 
technologies are needed to process and store this 
data. 

4. The current RDBMS is not sufficient for this 
area. 

5. RDBMS andNoSQLdatabasesystems that are 
frequently used in the market today. 

6. In this phase, which database management 
system to use in which application should be 
determined and analyzed in advance. 

7. RDBMS is suitable for structured data, and 
NoSQL is a more suitablesolutionforunstructured 
data which is constituethe main part of e-
learning. 

8. Expert, server, and storage budgets, which are 
part of the system to be developed, are important 
in decision-making. 

9. Stored file sizes and integration requirements 
should also be assessed in decision. 

 
As a result, with the developing technology, NoSQL 
database management systems are also developing. In 
addition, the data sizes that need to be stored are 
increasing day by day. Because of all these criteria 
and review, the use of NoSQL database management 
systems in LMS after good analysis will provide 
performance and profit. 
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