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ABSTRACT 

Objective: With the emergence of the belief of the "Internet of Things (IoT)," an enormous quantity of Data is 

being generated through the sensors and other computing gadgets and chips. This paper is an try to provide a 

lucid contrast among 3 outstanding technologies used for managing Big Data, viz. HDFS, Cassandra file system, 

and Quant robust record gadget. Apart from these three ultimate report systems, the paper additionally explores 

a newly proposed A Train Distributed System for dealing with Big Data. Methods: An internal perspective of 

the above-stated record systems in details thinking about diverse components for coping with massive 

information has been described. The paper also presents sagacity on the conditions in which these technologies 

are useful. Findings: Effective tackling of the 5 V's (Variety, Volume, Velocity, Veracity, and Value) of Big Data 

has to turn out to be a hard assignment for the researcher around the sector. Hadoop is one such generation 

that's open supply and is capable of coping with extensive records powerfully. It breaks the huge statistics into 

fixed-sized chunks referred to as a block, and these blocks are saved at awesome places in a distributed manner. 

The Cassandra document gadget is an alternative to Hadoop, which eliminates the single factor failure hassle 

of Hadoop as it follows master-less peer to look distributed ring architecture instead of customer server 

architecture. The 0.33 era is the quant forged file device that's written in the C++ language. It likewise handles 

the large statistics powerfully and efficiently. Moreover, it claims to keep as much as fifty per cent of the disk 

space by using imposing erasure encoding. Application: The concerned agency to apply any of these to be had 

frameworks for coping with large facts relying upon their nature of wishes. 

 

1. INTRODUCTION 

At the factor whilst we speak approximately large facts, we continuously will, in general, be slanted in 

the direction of the powerful treatment of the remarkable extent of information this is being added every 

second. With the growing pace of statistics, techniques want to be adopted to manipulate these statistics 

for getting a higher evaluation that's incredibly crucial for taking numerous facts-driven decisions. 

From a corporation's point of view, getting insights on numerous elements of those statistics plays a 

vital position in its daily commercial enterprise activities. The following tasks are the recurring 

necessities for creating effective records coping with system or structure in any corporation: 

• Effective and green curation of Data 

• Effective and efficient storage of Data 



International Journal of Innovations in Applied Sciences & Engineering            http://www.ijiase.com   

  

(IJIASE) 2019, Vol. No. 5, Jan-Dec                                              e-ISSN: 2454-9258, p-ISSN: 2454-809X 

 

135 

 

INTERNATIONAL JOURNAL OF INNOVATIONS IN APPLIED SCIENCES AND 

ENGINEERING 

• Effective identification of sagacious styles the various information 

• Effective and efficient presentation and assessment of facts 

• Effective analysis 

 

This paper proceeds via defining numerous terminologies used with large facts, beginning with the 

definition, features and properties of big information. Further sections provide a brief creation alongside 

the architectures of HDFS, Cassandra File System, and Quant cast record device. Finally, a tabular 

comparison of the diverse capabilities of the above said document structures were provided. 

 

1.1 Big Data 

Big statistics may be defined because the Data that's past storage capacity and beyond the processing 

skills of classical pc. In this way, massive facts are such records which suggest a tremendous measure 

of records that cannot be efficiently dealt with, organized or broke down utilising the everyday 

apparatuses, strategies, bureaucracy or systems1-four. The essential project with big data is that the 

maximum of these big statistics is in its pure raw form, which is in large part unstructured or 

semistructured1- 4, instead of structured (which constitute a very small part of this massive statistics). 

Therefore, the decision, that which statistics out of this large pile of "Big Data" is useful, proves out to 

be the biggest mission. The creator's in5 talks approximately the significance of powerful visualization 

of multidimensional records. The researchers' of6 proposed an improvised approach for effective 

handling and mining of Big facts. The authors in7 supplied a survey of numerous Big statistics mining 

strategies. 

 

1.2 What Constitute Big Data 

All the facts available around the globe may be widely characterized as "dependent," "semi-structured," 

or "unstructured" 1-4. The statistics are coming from the satellite for weather forecasting, seismic 

sports, the statistics of the massive groups, facts generated from the machines like sensors, GPS and 

many others, records generated from the social media like Facebook, Twitter and various other social 

networking web sites and apps like Whatsapp, GTalk and so forth. 

 

All those facts amplify in five guidelines on the premise in their traits, which can be generally realized 

employing the word "The five V's of Big Data." These are explained below1-4. Volume: It bills the 

quantity of Data in terms of its length or form. It is usually can not be stored by using the conventional 

garage units. Therefore, equipment and strategies want to be adopted on the way to shop and manipulate 

this giant amount of ever-increasing statistics. Velocity: It can be defined as the frequency of the 

generated information that wants to be handled and the pace at which the information is various. The 

powerful and well-timed processing of these facts plays a pivotal position within the success of coping 

with Big Data.  

 

Variety: It can be defined because of the exclusive kind and formats of data; this is being produced 

every 2d. Within this large pile of information, there is various information that can't be saved using 
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traditional information systems and architectures. Vastly these records are unstructured, and therefore 

we want special records structures and architectures to deal with these facts. 

 

Veracity: It talks about the biases, flaws, and anomalies within the records. In easier phrases, from a 

company's viewpoint, we can say that veracity means how correct this record is for that agency. It 

facilities across the nature of the statistics that are being created. Along those lines, setting apart the 

substantial statistics from the big heap of records stays possibly the best check-in huge data 

investigation.  

 

Value: It may be defined as the meaningful fee extracted from the huge pile of Big Data Effective 

dealing with large statistics method how effective the key operations like addition, deletion, updating, 

searching, sorting, mining, garage is finished by way of the structures. 

2. A QUICK VISIT TO HADOOP, CASSANDRA AND QUANT CAST FILE 

SYSTEMS 

The period "Big Data" is hastily becoming an acquainted one. Everyone around the world is talking 

about it in one or the other methods. There are diverse disbursed report systems to be had for effective 

dealing with these colossal amounts of huge information. This segment gives the 3 outstanding 

dispensed report structures viz. HDFS, Cassandra document system, Quant forged report machine, 

which can be generic and are successfully managing the large facts within the real-world scenario. 

 

2.1 Hadoop Distributed File System 

 

Hadoop is an open-source programming structure which abuses the idea of "isolate and conquers" 

manner to address shop the statistics and follows the patron server engineering. The possibility of a 

Hadoop disseminated file framework is being obtained from the Google File System (GFS)eight with 

certain changes inside the vital engineering of the GFS. It isolates the significant informational indexes 

into little lumps which might be frequently 64 MB in length. These portions are in any other case 

referred to as squares. The primary notion here is to move estimation near wherein statistics is 

positioned away. It offers identical training and treatment of vast informational indexes utilizing 

efficaciously justifiable programming models9-12. Hadoop utilizes Hadoop Distributed File System 

(HDFS) for retaining up and putting away the information. Figure 1 shows the design of the Hadoop 

Distributed File System. HDFS makes use of the write-once-read-many version because of this that 

records writes are restricted to best one user at a particular point of time. However multiple customers 

can read the data simultaneously. HDFS consists of primary additives called "call nodes" and "data 

nodes" 10-12. The respective functionalities of the calling node and statistics nodes are given below. 

 

 

2.1.1 Name Node 

The name node includes the metadata data. The Name Node plays sports like file starting, report 

remaining, listing commencing, ultimate, and renaming. It additionally maintains track of the block 
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mapping to the Data nodes. It is also responsible for choosing whilst to create a reproduction of 

blocks10-12. 

 

2.1.2 Data Node 

The number one mission of the Data Nodes is to serve the study and write requests coming from the 

clients. On receiving the instructions from the Name Node, they perform the activities like block 

creation, deletion, and replications. Each block of HDFS facts is stored in a distinct file within the local 

report machine of the Data Node. The Data Node makes use of a heuristic to find out the correct number 

of files in keeping with listing and creates subdirectories accordingly10-12. 

 

 

 

 
Figure 1. HDFS architecture. 

 

As depicted in Figure 1, Hadoop primarily employs a scale-out architecture in which it makes use of 

commodity servers, every of which has a nearby storage unit. These servers are then configured as a 

cluster. The records in Hadoop is partitioned into blocks and is unfold all through the cluster10-12. 

 

2.2 Cassandra File System  

 

Apache Cassandra is an extremely flexible and easily expandable NoSql database13-17. It is normally 

used for the actual-time NoSql database machine, which in no way is going down. Instead of having 

typical grasp slave architecture like in HDFS (Figure 1), it follows a peer to see dispensed "ring" 

architecture that's easily maintainable and smooth to installation. Since it does not observe grasp-slave 

architecture, there may be no concept of single factor failure in Cassandra. The Cassandra File System 

(CFS)13-17 in Figure 2makes use of Cassandra to shop the records and execute real-time analytics on 
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the one's information. CFS consists of an inbuilt information replication policy which frivolously 

replicates the statistics among all actual time, analytics and search nodes. The metadata concerning 

analytics records is being saved in Cassandra key area. Two-column households within the keyspace 

contain the actual information. These families are the "inodes" column circle of relatives and the 

"block" column family. The "inodes" column's own family works much like the name node in HDFS, 

storing the metadata facts, block locations, permissions, area of files, styles of documents, list of block 

ids (which makes up the report) and so forth. The block column circle of relatives acts much like the 

"facts node" of Hadoop storing the actual information of the files. Each row within the block function 

a block of information connected with the row in inodes column family13-17. The diverse nodes in 

Cassandra talk with every other using the "Gossip" protocol. Each node in the Cassandra cluster plays 

a similar function. All the nodes in a cluster can renowned the examine-write request no matter the 

place of records garage. If a node fails because of some purpose, the requests may be served via other 

nodes in the cluster13-17. 

 

 

 

 
Figure 2. Cassandra file system architecture. 

 

2. Three Quant cast File Systems Figure 3 represents the architecture of the Quant cast File System. 

Quant cast File System (QFS) is one of the open supply report gadgets that can successfully process 

massive statistics. It is written in the C++ language. As depicted in Figure 3, it consists of three essential 

components viz. Meta- Server, Chunk-Server, Client Library18,19. The meta server administers the 

directory shape and is liable for mapping the documents to bodily storage. The Chunk Server is the real 

disbursed thing of the dispensed report device. It is liable for storing the facts, managing 

 

 

I/O to its tough drives, and supervising its interest and capability. The Client Library implements the 

document device API to permit programs to interface with QFS. To understand which chunk server 

will keep its facts, it sends the request to the meta server so that it can speak without delay with the 

chunk servers for analyzing and writing the data18. 
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Figure 3. Quantcast file system architecture. 

 

3. FEATURES OF HADOOP DISTRIBUTED FILE SYSTEM, CASSANDRA 

FILE SYSTEM, AND QUANT CAST FILE SYSTEM – A COMPARISON 

This phase highlights the numerous functions of Hadoop disbursed document gadgets; Cassandra file 

machine and Quant solid file gadget given in Table 1. HDFS10-12 is an open-source framework that is 

platform unbiased, a distinctly scalable, fault-tolerant, simple coherence version consisting of inbuilt 

redundancy and failover mechanism for handling massive data. It uses Java programming language 

constructs. 

 

Cassandra13-17 alternatively, supports always-on actual-time applications regarding huge statistics. It 

follows peers to see a dispensed ring structure. There is no concept of grasp and slave, and 

consequently, it does not be afflicted by the single point failure as Hadoop distributed file gadget. Every 

node within the ring architecture can manage read-write requests. For querying the facts, it makes use 

of Cassandra question language whose assemble is almost identical to the usual SQL utilized in 

relational database control system13-17. 

 

The third record gadget is the quant solid document gadget, which has proved to be tons more efficient 

than traditional Hadoop disbursed file machine because it makes use of 50% much less disk area and 
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thereby has the potential to help extra write requests than HDFS. It turned into evolved the use of C++ 

language18,19. 

 

Be that as it can, there are other dispersed file frameworks available for taking care of sizeable records 

that are to select up occurrence. The author in20 proposed an unusual kind of circulated framework 

known as using 'A train Distributed System' (ADS) that's proper for coping with enormous statistics of 

any degree of 4Vs using the heterogeneous information structures' train' or the homogeneous statistics 

structure 'train.' A primary 'A train Distributed System' is called uni-degree ADS. The 'Multi-level 

Atrain Distributed System' is an improvement of the uni-level ADS. The ADS is significantly versatile 

the same variety of times as required in any 4Vs. Two new varieties of device topologies are 

characterized for ADS referred to us through 'multi-horse truck' topology and 'cycle' topology, which 

could bolster raising the quantity of large data. Where r-train and r-train information systems are 

provided handiest for the handling of widespread facts, the records systems' heterogeneous information 

shape MA' and 'homogeneous records structure MT' is an installation for the dealing with huge records 

such as fleeting massive statistics too20. 

 

Table 1 affords an elucidative assessment between the functions of Hadoop Distributed File System10-

12,21,22, Cassandra File System13-17,23,24, and Quantcast File System18,19. 
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Table 1. Feature comparison 

 

4. CONCLUSION 

The definition of large data keeps converting with the arrival of new facts being generated each 2d. It 

is definitely organization based, for one business enterprise, big information may be of the order of 20 

TB; for every other, it can be 50 PB. Table 1 gives an eloquent assessment between Hadoop allotted 

document gadget, Cassandra file gadget, and Quantcast document system. The areas in which these 

three Big Data Handling frameworks can be used, their advantages, as well as disadvantages, are lucidly 

defined. The paper, in comparison to the three report structures on the premise of various vital 

capabilities like storage, architecture, load balancing, mistakes coping with scalability, safety, fault 

tolerance, and so forth. Which performs an essential role in the power handling of large facts. 

 

The conveyed framework ADS20 depends on the facts systems' train' or 'train,' the train being the 

records structure solely for heterogeneous massive data and train being statistics shape only for massive 
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homogeneous statistics. Another generation by using the call HD Insight25 is every day which gives 

huge facts managing capabilities as a carrier to the person at the cloud the usage of the pay per use 

version. 

 

Hadoop is useful in high fault-tolerant conditions. Cassandra is beneficial in continually-on sort of 

architectural needs, and Quantcast is beneficial in better space control for serving high write requests. 


