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Abstract—The explosion of new data: social media, 
commercial, industrial, health, school, etc. appeared in recent 
years, has led to the emergence and development of new 
technologies and techniques of data management. The old 
technologies of data storage and data processing are beginning to 
be overwhelmed by the large volume of data and their variety. 
Data Lake is one of the latest technologies that seem to be in the 
spotlight in the last period. In this article, we analyze some of the 
recent approaches and architectures using Data Lake, 
approaches that have tried to cover several shortcomings 
encountered with the advent of these new technologies. 
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I.  INTRODUCTION 

In any company, from any field of activity, the aim is to 
extract the maximum amount of benefits that could be obtained 
through the study and analysis of the volume of data at their 
disposal. Lately, market leaders have been searching for more 
advanced and efficient techniques to quickly and easily extract 
the information necessary for new development strategies and 
to obtain maximum profit from all the data in their possession. 
Each organization owns a different amount of data - either 
simple or more complex, sometimes becoming too complex to 
be easily managed even by the most experimented ones in the 
field. Given that the technology has evolved and companies 
have started to collect more and more data, it has become 
necessary or, rather, vital to creating reports and analysis in 
various company branches. Analytics was an answer to the 
needs of growing businesses.  

Today's business leaders have understood that data is the 
key to success, by understanding the demand of the clients, 
competitors and the market in general. Only by analyzing this 
information can they take action and make the right decisions 
for a guaranteed success, minimizing the errors in development 
strategies and decisions, which they need to take at some point 
to achieve success and existence on the market. 

Data storing technology from recent years have used the 
ELT (Edit-Transform-Load) process as the base storing 
technique, whereby data was first processed, cleaned, and then 
stored. Through this method, data that did not pursuit, a 
specific goal was eliminated. The eliminated data proved to be 

valuable data in time, considering that it is impossible to 
anticipate any question or requirement of a report which a 
company might need at some point in its development and 
improvement process. The statistics may vary from year to 
year, from one month to another and sometimes even from one 
day to another. In addition to these shortcomings, several new 
types of data have emerged from the web, social media, 
comments, servers, sensors and various devices that have 
generated a real explosion in the volume of data that 
organizations are struggling to store, to understand and process 
them [1]. For instance, 15 – 20 years ago, companies did not 
expect that in the near future it would be so necessary to keep a 
record of “likes” on different social media, as they could 
provide vital information since they represent direct feedback 
from users in the online environment. Thus for the past years, 
the explosion of these new types of data has determined the 
appearance and development of new technologies and data 
management techniques. Lately, Data Lake seems to be in the 
spotlight.  

Data Lake is a new working method that simplifies and 
improves Big Data storage [2], management and analysis by 
using natural, raw data from different sources. A Data Lake is, 
essentially, a storing place for structured and unstructured data, 
a Big Data analyzing tool, a resource of raw data that can be 
accessed, distributed and analyzed. Data Lake’s main features 
are [3]:  

• Possibility to store all types of structured, semi-
structured, unstructured or binary data, data from 
transactional systems, sensor data, data from different 
applications.  

• Storing a very large amount of data at a low cost, the 
data storage amount can be increased without having to 
modify the data storage structure and diagram/design. 

• Algorithms of selection and raw data analysis can 
always be improved, thus companies are able to obtain 
new and new answers that they can take into account in 
their development strategies; 

• It is a highly agile structure, it can be configured and 
reconfigured any time it is necessary. 

• The possibility of getting results from unlimited types 
of data will allow companies to obtain various 
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information that can improve the quality of services at 
any angle. 

• More flexibility, a major plus being the fact that not all 
answers are needed before conducting any analysis. 

• The possibility of using different tools to get a 
perspective on the data. 

• It uses the Extract-Load-Transform (ELT) process to 
store and process data, thus not filtering the data before 
storing it. 

• Another important reason for using Data Lake is that 
big data analysis can be performed much faster. 

This paper is structured as follows: after a brief 
introduction in the first section, a survey on data lake 
approaches for all companies is presented in section II. 
Conclusions are presented in section III. 

II. A SURVEY ON DATA LAKE APPROACHES 

This research aims to carry out a study on the main Data 
Lake architectures. The originality of the work is that it 
summarizes, in a single material, these architectures with their 
broad characteristics. In scientific articles, we can find different 
architectures that attempt to discover optimal solutions for 
different issues that occurred along with the new technology, 
such as Data Quality, Data Security, Data Life Cycle, Data 
Gravity and User Interface.  

A. CoreDB 

CoreDB service [4] is an open-source Data Lake which 
offers researchers and developers a single REST API 
application that allows data and metadata organizing, indexing 
and querying.  

CoreDB manages several database technologies and offers 
an integrated design for security and tracking data changes. Its 
purpose is to lay forward a simple data and metadata storage 
and management solution, given that organizations have been 
confronting a tremendous amount of different types of data, i.e. 
structured, semi-structured and unstructured, while analysts 
have had to operate a large number of digital information 
generated via social networks, blogs, online communities and 
mobile applications that create a complex Data Lake. 

In Fig. 1 the full CoreDB open-source architecture and its 
main components are displayed. Organizing and indexing this 
vast amount of data is challenging and can only be managed by 
experts in the field, who use the latest technology. CoreDB is 
the solution the authors provide; this open-source employs 
numerous database technologies (from the relational database, 
NoSQL) and provides a built-in design to support the following 
functions: 

• Access security and control: to provide database 
security, authentication, access control and data 
encryption. 

• Data tracking and data source: to collect and aggregate 
metadata, including descriptive, administrative and 
temporary metadata, and drawing a provenance graph. 

CoreDB enables analysts to build a Data Lake, to create 
sets of relational data and/or NoSQL within the Data Lake, to 
apply different CRUD (Create, Read, Update and Delete) 
instructions and query entities on these data sets. CoreDB 
allows Elastic Search due to the Apache Lucene 
(lucene.apache.org/) search engine, which has a powerful 
indexing and full-text search system. CoreDB has a built-in 
design in order to provide a top security system along with  
tracking and provenance support. 

 

Fig. 1. CoreDB Architecture [3]. 
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Fig. 2. The Smart Grid Big Data ecosystem that operates Smart Grid data, from the collecting stage to the analysis stage, with visualizing capacity and feedback 
loop [4].  

B. Smart Grid Big Data 

Smart Grid Big Data [5] ecosystem is based on the latest 
Lambda architecture, which is able to manage high quantities 
of data and carry out a batch and real-time operations. The 
ecosystem uses Hadoop Big Data Lake to store various types 
of Smart Grid Data, including Smart Meter, pictures and 
videos in order to be manipulated later through different 
processes. Cloud Data Lake storing was used because it 
enables different types of data from different sources to be 
stored in one place. To test the capacity of the ecosystem 
displayed in (Fig. 2), real-time data visualization and 
extraction applications were performed.  

This ecosystem, implemented on a Cloud computing 
platform focuses on using the latest technology components 
and platforms provided by companies such as Google and 
Facebook, in order to withstand challenges from smart grid 
data. It uses a Hadoop Big Data Lake to collect various types 
of Smart Grid data, including pictures and video files and it is 
capable of efficient real-time or almost real-time extraction of 
massive data sets in order to improve decision-making for 
future benefits. Performing Smart Grid Data Mining 
applications on the last level this ecosystem can be used not 
only by scientists but also by common users. 

C. Big Data Technologies for Public Data Lakes 

In [6] a framework for public data lakes that would control 
and protect the confidentiality of distributed data is presented. 
Its main purpose is to stimulate the distribution of valuable data 
in Big Data analysis processes and to promote the development 
of new Big Data technologies.  

To increase the confidentiality of data, public data lakes 
should be redesigned to prevent data consumers from 
redistributing public data to other consumers without the 
consent of data providers. The key technologies that allow the 
distribution and analysis of valuable data between so-called 
unreliable consumers, while data confidentiality can be 
controlled through the pay-per-use payment method provided 
by Cloud platforms are proposed. For ensuring data security, 
data which must become public should not be stored directly 
into Data Lake storage environments because they may have 

major problems losing control over them against unreliable 
consumers. It is designed an architecture (Fig. 3) where each 
data provider resorts to Cloud storage to store data that is due 
to become public, because, in the Cloud, authorized consumers 
can access data through remote connections (RPC – Remote 
Procedure Calls) or through applications (API – Application 
Programming Interfaces). Thus, Data Lake remains to ensure 
only the storage of metadata and data set management 
information, ensuring the necessary data. Here, metadata will 
hold information related to size, shape, source, usage 
restrictions, prices, etc. – information necessary to the 
consumers for the purpose of renting them. 

 

Fig. 3. Data distribution protocol in the proposed Data Lake architecture [5].  

D. Ceph 

At present, there is no doubt about the importance of mass 
data storing and processing technologies used in the 
background, in order to satisfy present-day megatrends in the 
field of Information, Communication and Technology focused 
on IoT, Big Data, Cyber Physical System (CPS) and AI.  To 
assess the storage performance of large volumes of data, there 
were conducted a series of experimental tests on the Ceph 
open-source environment, using the Abyss storing 
environment, and examined the network response 
performances using Korea Advanced Research Network 
(KOREN) [7]. These tests were made for both domestic use, as 
well as external websites. In order to improve the storing 
security and performance of data distributed in the Abyss 
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cluster based on the Ceph open-source, several tests were 
conducted in this study, such as performance tests on the disk-
type storage devices, tests on traffic and network connections, 
and also security tests on Cuckoo sandbox and Yara malware 
tests. Aiming at solving the one-way Data Lake issue called 
Garbage Dump, the authors proposed the application of 
mathematical topologies and Machine Learning (ML) 
technology. Therefore, a Data Lake framework (Fig. 4) was 
proposed in order to test a few methods of organizing data 
from a Data Lake for later use: mathematical topologies and 
automated learning technologies. Mathematical topology 
examines a collection of data subsets that match certain 
properties, the returning set forming a topological space. This 
method is used to study the form of data.  Machine learning is 
based on algorithms that learn to recognize and make 
predictions on data. 

E. Data Lake Introspection tool (DLI) 

In [8] a tool for inspecting and managing Data Lake was 
built. The tool works by extracting metadata from the Hive 
database, from a shared Hadoop platform, which contains a 
supply of multi-terabyte real data. This metadata was used to 
draw a chart of the relationships between entities through 
column correlation, allowing them to apply social network 
analysis techniques (SNA – Social Network Analysis) in order 
to discover important properties of the accumulated data, such 
as detecting unknown previous relationships between data 
entities. Data Lakes usually offer organizations data that can be 
manipulated towards obtaining valuable information. 

In order to acquire this information, experts should be able 
to identify these data sets, while encountering the following 
major problems: finding and using relevant data; risk 
management and data security. So, it's obvious the utility of 
using the Data Lake Introspection tool (DLI) towards achieving 
new data relationships by merging Hive tables stored in the 
Hadoop environment. 

 

Fig. 4. Data Lake framework draft architecture [6].  

F. Azure Data Lake 

A method of analyzing large amounts of data by resorting 
to Fuzzy Search libraries is presented in [9]. This analysis was 
performed on an Azure Data Lake situated on a Cloud platform 
[10]. The developed solution grants total and complex control 
over data during the entire EPS (Extract, Process and Store) 
process in a Big Data Lake, data that is extracted, processed, 
converted and later stored in well-defined places and in a 
format that is optimal for analysis. The potential of Fuzzy 
libraries from the Azure Data Lake in the process of searching 
data Big Data is demonstrated. One of the most important 
advantages is the unlimited scalability that allows for fast 
adaptation to the increase of the data volume. The second 
biggest advantage is the scaling simplicity of the fuzzy query 
process without reconfiguring the entire runtime environment 
(hardware and software), as opposed to solutions based on 
Hadoop/Spark and NoSQL databases, which would require a 
reconfiguration of the entire cluster if scaled (for instance, 
adding new cluster nodes).  

The general design for the Azure Data Lake is illustrated in 
Fig. 5. There are delimited two main parts of this architecture: 

• Data Lake Store – DLS (which provides petabyte 
scaling, unlimited storage for the DL data lake). 

• Data Lake Analytics – DLA (which enables efficient 
and scalable analysis of data stored in the Big Data 
Lake, parallelizing analysis on an infrastructure 
distributed in Cloud Azure). 

G. Personal Data Lake  

Some issues challenging a Data Lake can be solved through 
the Personal Data Lake (PDL) architecture [11]. It starts from 
the premise that solving issues in a restricted plan as in the case 
of PDL and applying strategies for storing and processing data 
on a restricted/personal level would later lead to a global 
architecture that would successfully meet the problems of 
privacy, security and gravity of data. In Fig. 6 two different 
paths of personal data are displayed. The first one is the 
conventional way, where personal data is shared across 
multiple service sites with which the users interact.  

 

Fig. 5. The general architecture proposal for Azure Data Lake with the Fuzzy 
Search Libraries [8].  
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In this case, the data consumers who collect personal data 
for data analysis purposes could access the data without the 
user’s knowledge. The second path is a personal data lake 
serving as a repository for personal data consolidation, which 
provides data management, security and query interfaces for 
third-party data consumers. 

The connection between the data lake and the concepts of 
data gravity is seen as a perfect solution for storing a large 
variety of personal data and offering a secure entry point for 
third-party queries. The personal entry point of lake querying, 
if efficiently connected, can lead to a powerful global platform 
for personal data extraction and analysis and, also, supports a 
fair and healthy expanding data market economy [12]. 

 

Fig. 6. Personal data paths [9].  

III. CONCLUSION AND FUTURE WORK 

Data Lakes are becoming increasingly more important for 
marketing strategies regarding big companies. On closer 
examination of the rapid evolution of the Internet of Things 
(IoT), the Data Lake seems to have steadily become the 
optimal solution for storing data coming from this branch of 
technology. It is well-known that Data Lakes are data 
repositories where organizations collect and store all the data 
they need in order to analyze it for specific purposes. The 
nature, form, or source of the data are irrelevant in this new 
concept. These data “flows” come in multiple formats: 
structured data (data from a traditional relational database or 
even spreadsheets: rows and columns), unstructured data 
(social, video, e-mail, text, etc.), practically, any type of data. 
Once stored, this data can be accessed anytime to be analyzed. 
Data Lake has also the capacity to keep this data for a longer 
period of time, thus making long term data analysis possible.  

Analyzing the data is not enough, thus it is followed by a 
series of actions that will lead to reaching the final goals in 
different organizations.  Data Lakes are suitable for using large 
quantities of algorithm data that will contribute to real-time 
analysis. Therefore, the Data Lake has proven to be exactly 
what organizations need for Big Data Analytics in a mixed data 
environment. 
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