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Abstract—Real time data streams[11] or streaming of data has become popular in the field of 
Data science. Data size is growing fast and large whereas it has become challenge for the 
researchers and industries on managing the data. Real time analysis involves large volume of 
dynamic data with dynamic change in nature. Once the data is received, correctness of the data 
needs to be checked. Data mining[19] is the multi-disciplinary field that combines statistics, 
machine learning[2], Artificial intelligence[10] and database technology. The main characteristic 
of mining complex data streams is the huge volume of continuous incoming infinite data; the 
nature of the data is fast-changing and requires a fast real-time response. The data will be of 
multi-Dimensional. Data sets are complex in nature, main challenge lies on the unbound 
memory required to store the data and use the same for further analysis. This paper discusses 
about managing the real time data with available memory and the technologies used for 
handling it.  
 
Index Terms— Real time data, Data Streams, Data cleaning, Cron, NewSQL, VoltDB. 

I. INTRODUCTION 

Real time data in the recent times has become very popular in the field of stock market analysis. Data from the 
national stock exchange of India has been taken for the analysis. Pre market data will be participating in the 
analysis. Once the data is collected, correctness of the data is checked. For the purpose of checking the data 
correctness, data is cleaned. Data cleaning steps has been discussed. Once the data is cleaned, data is ready to 
participate in the memory management algorithm. This algorithm is fed into the Cron scheduler and the 
scheduler is triggered for every 10 minutes.  In the memory management algorithm, data is separated as trial data 
and test data. Trial data is sent to the database [1] and the test data is sent to the database [2]. Here the database 
used for the further analysis is VoltDB. Also we have discussed about the different databases, drawbacks and 
comparison for different databases also explained. 

II. DATA STREAMS 

Data Streaming [1] is the processing of continuous inflow of data fed into the stream processing software to arrive 
the desired insights. Key characteristics of the data streams are Time sensitive, Data is continuous, 
Heterogeneous, volatile and unrepeatable. On the other side is the real time data streams where the action on the 
data is taken at the time of generation. Processing is measured in the milli seconds rather than the minutes or 
hours. Real time data is often referred to the event data where each data point describes something that occurred 
at  a   given  time.  Some  of  the benefits  of   data  stream  processing  are  Reduce  Infrastructure  Cost,  Reduce  
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Preventable Losses, Increase Competitiveness and Customer Satisfaction.  

 
Figure 1:. Data Stream Architecture 

III. ARCHITECTURE OF THE RESEARCH 

Real time is collected from the National Stock Exchange. Once the data is collected, data is incomplete, 
inconsistent, duplicated, improperly formatted. To overcome all this inconsistencies, data is cleaned using 
python. Once the data is cleaning is cleaned, it is ready to participate in the memory management algorithm. 
Once the algorithm is executed, data is pushed to different databases. Data in the primary database will be the 
trial data and the data in the secondary database is the test data. 

 

Figure 2. Research Architecture 

IV. DATA CLEANING 

Data cleaning[31] is the process of correcting incorrect, incomplete, corrupted, duplicate, incorrectly formatted 
data from the dataset. While combining the data from the data source for different intervals, there are the high 
possibilities for the data to be duplicated or mislabeled.  To overcome all these issue, a data set has to be cleaned. 
Data cleaning also called as data cleansing is the process of detecting and correcting the data set. It also 
identifies the incomplete, incorrect and corrupted data by replacing, modifying or deleting the dirty data. After 
the data is cleaned, data should be consistent with the other similar data set. Inconsistency in the data has to be 
identified and removed. NULL in the data set should be handled in the proper way where it should not be a 
problem while processing the data. Data should be cleaned at the time of entry level rather at the time of 
processing. 
Different stage in the data cleaning cycle are shown in the below diagram. 

A. Steps for Data Cleaning 
Steps for cleaning the dataset are 

 Step 1: Rename the column header using the common column name used in the database. 
 Step 2: Looking for the statistical characteristic of the dataset. 
 Step 3: Dropping the full NULL rows. 
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TABLE I. SAMPLE DATASET 

SYMBOL 

PREV. 
CLOS

E IEP 
CHN

G 
%CHN

G FINAL 

FINAL 
QUANTI

TY VALUE FFM CAP 
NM 

52W H 
NM 

52W L 
POWERGRI
D 213.8 215.6 1.8 0.84 215.6 103655 

2,23,48,018.
00 

7,30,76,23,92,938.
37 248.35 186.35 

SUNPHARM
A 984.5 990.15 5.65 0.57 990.15 4430 

43,86,364.5
0 

10,62,96,53,75,08
4.25 

1,072.
15 789.9 

BHARTIART
L 776.8 781.25 4.45 0.57 781.25 7488 

58,50,000.0
0 

19,45,09,88,53,40
0.52 860.55 628.75 

AXISBANK 854.9 859.7 4.8 0.56 859.7 8876 
76,30,697.2

0 
23,13,21,78,32,93

7.09 970 618.25 
KOTAKBAN
K 

1,759.
25 

1,768.
05 8.8 0.5 

1,768.
05 4719 

83,43,427.9
5 

25,50,28,38,07,20
7.08 

1,997.
55 

1,631.
00 

EICHERMO
T 

3,285.
00 

3,300.
00 15 0.46 

3,300.
00 417 

13,76,100.0
0 

4,58,17,14,00,807.
00 

3,889.
65 

2,159.
55 

TATAMOTO
RS 439.9 441.8 1.9 0.43 441.8 11823 

52,23,401.4
0 

7,88,95,92,09,925.
76 511.5 366.2 

HDFCLIFE 504.25 506.3 2.05 0.41 506.3 5636 
28,53,506.8

0 
4,98,51,18,88,284.

78 620.6 473.7 
ASIANPAIN
T 

2,833.
60 

2,845.
00 11.4 0.4 

2,845.
00 3409 

96,98,605.0
0 

12,77,45,19,43,13
9.68 

3,582.
90 

2,560.
00 

ONGC 156.6 157.2 0.6 0.38 157.2 28948 
45,50,625.6

0 
6,10,72,22,34,334.

48 194.95 119.85 

BPCL 331.7 332.85 1.15 0.35 332.85 6594 
21,94,812.9

0 
3,23,79,35,10,833.

16 398.8 288.05 

ITC 383.4 384.7 1.3 0.34 384.7 23374 
89,91,977.8

0 
33,78,80,42,82,67

0.43 388.2 207 

LT 
2,226.

35 
2,233.

70 7.35 0.33 
2,233.

70 2747 
61,35,973.9

0 
26,90,79,58,84,76

5.95 
2,297.

65 
1,456.

35 

BAJAJFINSV 
1,414.

05 
1,418.

00 3.95 0.28 
1,418.

00 1998 
28,33,164.0

0 
7,65,78,90,38,412.

42 
1,844.

00 
1,072.

72 

HDFCBANK 
1,655.

90 
1,660.

00 4.1 0.25 
1,660.

00 12821 
2,12,82,860.

00 
72,95,29,39,15,58

6.76 
1,722.

10 
1,271.

60 
INDUSINDB
K 

1,114.
70 

1,117.
25 2.55 0.23 

1,117.
25 2034 

22,72,486.5
0 

7,26,05,83,25,619.
31 

1,275.
80 763.2 

 

Figure 3. Data cleaning cycle 

 Step 4: Replacing the null, N/A and Nan values with 0.  
 Step 5: As per the table structure, casting the column in the dataset (i.e.) data transformation. 
 Step 6: Checking for the statistical analysis of the data. 

V. CRON 

Cron is scheduling the task repeatedly at the specific interval. cron is the command line utility like scheduler on 
the unix like operating system. This cron job will run on every minute of every hour of every day of every 
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month, each day of the week. This cron scheduler also referred as job scheduler. Cron is most suitable for 
scheduling repetitive tasks. Scheduling one-time tasks can be accomplished using the associated at utility. 

A. Cron job 
Task scheduling in the cron is called as cron job. User can determine the task to be automated and when it should 
be executed. cron is the daemon which means a background process executing non-interactive jobs. It is the 
simple text file and the default cron configuration file is /etc/crontab. Using cron job user can automate system 
maintenance, disk space monitoring and backup schedules. It is the greatest utility for the computers which runs 
on 24*7 basis. cron uses the simple shell script. There are two basic cron job operations. one is system crontab, 
where jobs will be scheduled system wide with root privilege and the other is user crontab, where user can create 
and edit the cron job and apply at the user level. Common syntax for the cron scheduler is shown in the diagram 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Syntax for Cron 

Nonstandard predefined scheduling definitions: 
Some cron implementations support the following non-standard macros. 

TABLE II. SCHEDULING DEFINITIONS 

Entry Description Equivalent to 
@yearly (or @annually) Run once a year at midnight of 1 January 0 0 1 1 * 
@monthly Run once a month at midnight of the first day of the month 0 0 1 * * 
@weekly Run once a week at midnight on Sunday morning 0 0 * * 0 
@daily (or @midnight) Run once a day at midnight 0 0 * * * 
@hourly Run once an hour at the beginning of the hour 0 * * * * 
@reboot Run at startup — 

B. Cron permissions 
These two files play an important role: 

 /etc/cron.allow - If this file exists, it must contain the user's name for that user to be allowed to use 
cron jobs. 

 /etc/cron.deny - If the cron.allow file does not exist but the /etc/cron.deny file does exist then, to 
use cron jobs, users must not be listed in the /etc/cron.deny file. 

C. Limitations of cron job 
Though the utility is highly appreciative for the scheduling the task without any intervention, it has its own 
limitations. They are 
Shortest interval between the job is 60 seconds. User cannot able to repeat the job before 59 seconds. 
Cron jobs cannot be distributed to multiple computers on network. It is centralised to one computer. If the 
system crashes schedule task will not be executed and the same has be executed manually. 
Cron is designed to execute for the specific time. If the task fails it has to wait for the next schedule time. There 
is no auto retry mechanism. This makes cron unsuitable for incremental tasks. 

VI. DATABASE AND DBMS 

A database is the organized collection of information or data stored in the electronic form. Database is controlled 
by Database Management System. It is a system software for creating and managing database. DBMS make the 
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end user to create, insert, update, delete and protect the database. DBMS serves as an interface between database 
and application program. It also ensures that the data can be easily accessible by the end user. DBMS supports 
typical database administrative tasks like change management, tuning, performance monitoring, security, backup 
and recovery. Some of the components of the DBMS are storage engine, Metadata catalog, database query 
language, query processor, data utilities and log manager etc. 

Types of databases: 
 Relational DBMS 
 NoSQL Databases 
 New SQL Databases 

A. RDBMS - SQL 
SQL or the structured query language is the standard query language used for interacting with the relational 
database management system. It stores the data in the form of rows and columns using the fixed schema. Each 
row has same columns with the defined datatype. Features of the SQL are ACID property used for maintaining 
the reliability of the transactions. Normalization, for designing the efficient database and the vertical scalability. 
Some of the disadvantages of the SQL are unable to handle the large data needs, rise of the cloud-based 
solutions, dynamic change in the schema and handling of Big data. 

How SQL works? 
After executing the SQL command for any RDBMS, system determines the best way to carry out the request and 
SQL engine figures out the work to be carried out. Various components of the SQL are Query Dispatcher, 
Optimization Engines, Classic Query Engine and SQL Query Engine. 

TABLE III. COMMANDS IN SQL 

Data Definition Language (DDL) 
CREATE Creates a new table, a view of a table, or other abject in the 
ALTER Modifies an existing database object, such as a table 
DROP Deletes an entire table, a view of a table or other objects in the database 

Data Manipulation Language (DML) 
SELECT Retrieves certain records from ane or more tables 
INSERT creates a record 
UPDATE Modifies records 
DELETE Deletes records 

Data Control Language (DCL) 
GRANT Gives a privilege to user 
REVOKE Takes back privileges granted from user 

 

Figure 4.SQL basic commands 

B. NoSQL 
NoSQL stands for Not only SQL or Not SQL. NoSQL originally built for scale, unstructured data and did not 
use relational table-based schema. Stores data in the database as a key- value pair with unique key and associated 
values. Wide column database stores large number of columns with flexible schema. Stores data in the graph 
form to highlight the connection between the different data elements. Some of the features of the NoSQL are 
BASE principle – Basically available soft – state, lack of schema, eventually consistent and horizontally 
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scalable. Some of the limitations are limited query capabilities, does not support the ACID properties. As the 
data is stored as key-value pairs it is difficult to maintain as the data grows. 
NoSQL database features: 

 Horizontal scaling 
 Fast queries due to the data model 
 Ease of use for developers 

Types of NoSQL database: 
 Document databases - Stores data in Database like JSON objects. Each document contains pair of fields 

and values.  
 Key-value databases - Type of database where each item contains keys and values.  
 Wide-column stores - Stores data in tables, rows and dynamic columns 
 Graph databases - Stores the data in nodes and edges. Nodes stores information whereas as edges stores 

relationship between the nodes. 

Key Features of NoSQL 
 Dynamic schema 
 Horizontal scalability 
 Document-based 
 Key-value-based 
 Column-based 
 Flexibility 
 Performance 

Figure 5. NoSQL Data Architecture Patterns 

C. NewSQL 
A class of modern relational Database Management System provides scalable performance of NoSQL databases. 
Supports the ACID properties. It is the SQL database with distributed and fault-tolerant architecture. NewSQL 
database offers in-memory capabilities and clustered database services with ability to deploy in the cloud. It can 
also handle large amount of data while maintaining the transactional consistency. Some of the key features of the 
NewSQL databases are Main Memory storage of OLTP databases which enables in-memory computations of 
databases, vertical and horizontal scalability, supports ACID properties, enhanced concurrency control system, 
presence of secondary index which allows for the faster query processing, strong data durability, minimized 
downtime, fault tolerant and crash recovery mechanism. 
 
NewSQL Database Features: 

 In-memory storage and data processing supply fast query results. 
 Partitioning scales the database into units. Queries execute on many shards and combine into a single 

result. 
 ACID properties preserve the features of RDBMS. 
 Secondary indexing results in faster query processing and information retrieval. 
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 High availability due to the database replication mechanism. 
 A built-in crash recovery mechanism delivers fault tolerance and minimizes downtime. 

TABLE IV. COMPARISON OF DATABASES 

VII. VOLTDB 

VoltDB[26] is an in-memory database and an ACID-compliant RDBMS that uses a share-nothing architecture. It 
supports SQL access form within the pre-compiled java stored procedure. VoltDB database is optimized for a 
specific application by partitioning the database tables and the stored procedures that access those tables across 
multiple "sites" or partitions on one or more host machines to create the distributed database. Parallelly multiple 
queries can be executed. VoltDB balances maximum performance requirements with the flexibility to 
accommodate less intense but equally important queries that cross partitions. Using this database, data is pushed 
in different database in the pre-defined table structure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. VoltDB Architecture 
Memory Management [34] Algorithm 

 Step 1: Start 
 Step 2: Declare variables for Prev close, IEP price and Quantity 
 Step 3: Read values for Prev close, IEP price and Quantity 
 Step 4: Formula for Change value = IEP price - Prev close 
 Step 5: Formula for % Change value = (Change value / Prev close) * 100 
 Step 6: Final price = IEP price  
 Step 7: Value = IEP price * Quantity 
 Step 8: Separation of Trial Data and the Test data 
 Step 9: Data is pushed to multiple databases. 
 Step 10: End 

VIII. CONCLUSION 

Data is cleaned, and values are calculated using the algorithm. Once the values are calculated, data is pushed to 
multiple databases. Here the primary data will be at database1, and the rest of the values will be pushed to a 
different database with the common column symbol. By achieving this, memory will be managed, and the 
unused columns will be at different servers. Unused data can be analysed in the scheduled intervals, and the 
same can be discarded once the analysis is done. By discarding the analysed values, memory will be free, and it 
optimizes the overall system performance; the load on the machine will be reduced. The future scope of the 
research will be on model prediction and evaluating the overall model performance using machine learning. 

Feature SQL NoSQL NewSQL
Relational Property Yes No Yes
ACID Yes No Yes
SQL Yes No Yes
OLTP Inefficient for OLTP databses Supports, not best suited Fully supported
Scaling Vertical Scaling Horizontal Scaling vertical + Horizontal Scaling
Distributed Database No Yes Yes
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