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Abstract— Software failure has become common in the 

emerging IT sector on daily basis. Therefore to analyze and 

recover from these catastrophic failures, the analysis of 

system logs of that particular machine is paramount. But 

since this data is huge and unstructured, it becomes difficult 

for any support team analyzer, who is supposed to 

troubleshoot the failure problem, to analyze this raw data. 

The transformation of this raw data into useful information 

through processing and analysis is done by business 

intelligence systems. Business intelligence is such a tool 

which can help organizations refine and manage business 

information with aim of solving problems and making 

effective business decisions. But the key to making effective 

business decisions by such BI tools would be the efficient 

storage of the raw, unstructured data into a structured, 

sophisticated database environment. A NoSQL database like 

MongoDB provides efficient storage of such raw data using 

dynamic schematic design. It offers much better querying, 

data storage ability in BSON format as compared to 

traditional relational databases which means faster access, 

better consistency in data and can grow horizontally without 

performance degradation. 
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I. INTRODUCTION 

In comparison to today‟s technological advancements, is has 

become quite difficult to quantify and talk about the 

volumes of data being generated from various sources. As 

this technological advancement is progressing, is better to 

talk in relative terms than in absolute quantity. The main 

aspect has been the levels of growing unstructured data. 

Such data be any information like a simple comment on 

facebook page, or a random video being uploaded to 

youtube, several years and years‟ old medical record or 

image or an ultra-high definition video. It has been found in 

research that roughly 70-80 % of data in todays‟ world is in 

its raw, unstructured format. Such data is highly difficult to 

analyze as it is. The sources of todays‟ data are in 

heterogeneous forms meaning they encompass structured as 

well as unstructured formats of data. Now to manage such 

information, analyze and bring meaning of such different 

variety of data is quiet an important aspect form many 

organizations.[1] 

From the early 70‟s,  may that be serving for 

storage of huge amount of data or fetching such well 

distributed data from multiple tables, traditional database 

model has been serving quiet well. But since the inception 

of the World Wide Web and its outgrowth, the volumes of  

data stored about every user has piled up to extreme levels. 

Take for the instances of online giants like google, facebook 

and amazon who experienced great challenge which such 

great volumes when their systems would be crawling 

millions of lookups against the tables having millions of 

rows of data. So it was the need of time to bring about an 

effective analysis and management system for data on large 

scales. 

Yet with the help of data splitting and 

normalization, it  would solve problem of storing huge data 

formats onto multiple disks around the storage disk space 

but such data splitting in the tabular(RDBMS) scheme 

proves quiet difficult and inefficient. Data scattered onto 

multiple disk would require query processing and disk 

access on multiple disks and integrating them together 

which leads to larger inefficiency. Also there has been 

intense competition for the relational database in the aspect 

of processing and storage of complex data-set strictures 

consisting of complex data types and data in the hierarchy-

form. Relational database prove to be unsuited for handling 

the unstructured data like social media objects, e-mails, 

word-processing files etc. [2] Now such objects consisting 

of further lists or objects inside them, cannot be mapped to a 

single row in the single table as that of the structure of a 

relational database. Also from the coding point of view, it 

proves quiet difficult in the query language for accessing 

such complex data from the database from client side. 

Hence, as a remedial measure to overcome such hurdles 

wide range of database models have been introduced like 

object databases, multivalued databases, key value/tuple 

stores, multidimensional databases and so on. 

There is no straightforward advantage or 

disadvantage between normal SQL and NoSQL databases. 

With the amount of simplicity and swiftness to serve for 

application purpose, relational databases have their own 

importance in many applications especially the ones who 

cannot afford any data loss due to some glitches or 

complexities. Relational databases offer an extreme 

flexibility with little effort despite the fact of its strict nature 

of schema and data handling. The NoSQL type of model 

gets rid of all such strict constraints, thus liberating itself by 

means of keeping, querying and using information. Thus, 

the NoSQL model aims at eliminating the strict approach as 

that in relational by using an unstructured kind of approach 

or rightly said as structured-on-the-way approach. It, thus, 

offers many different ways of keeping and working for 

specific use cases efficiently (e.g. the system logs). 

In this paper, we demonstrate new outlook for data 

storage and processing by the use of NoSQL database like 

mongoDB for storage and processing of raw data like 

system log in Business Intelligence systems. Business 

intelligence (BI) is a set of technology used to analyze, 

process data and present an actionable information which 

serves to aid the corporate managers, business executives 

and other end users to make much effective and clear 

business decisions. BI is a combination of large number of 

tools, models, applications and methodologies which serve 
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for the purpose of gathering all sorts of internal and external 

sources of business data, preparing and processing such 

unstructured data to produce an analysis report and give 

interactive insights on the dashboards and use data 

visualization to aid the corporate decisions with its 

analytical results. [4] 

Business intelligence data typically is stored in a 

data warehouse or smaller data marts that hold subsets of a 

company's information. All the data being integrated 

together from various sources in such data repositories is of 

unstructured form. Before the BI can use such data directly, 

such raw, unstructured data must be must be consolidated, 

cleansed using data integration and data quality tools and 

techniques. Hence, such consolidated data from all the 

sources may not have the same structure or schema. So at 

such instances, use of NoSQL database greatly prove its 

worth with its dynamic schema structure and horizontal 

scalability without much efforts or loss of quality in data. 

In the paper, we support our prospect for use of 

MongoDB in backend data warehouse construction for a 

Business intelligence system with specific case of storing 

system logs and creating the analytical reports to analyze 

system failures and bugs from the system log‟s insights. 

Whenever a computer goes to any malfunctioning, the 

support team needs to know the recent logs related to that 

particular computer to initiate a recovery or repair. So the 

procedure for accessing the system logs of such computers 

and analysis over it is very paramount in an organization. 

Therefore, we intend to aid the support-team by bringing a 

well devised structure of efficient system logs storage using 

Mongo DB in the business intelligence system. 

II. BACKGROUND ABOUT DATA STORAGE 

Since the early inception of database models, various kinds 

of data storage techniques came into picture. It all started 

with the primitive model of storing information inside a flat 

file, which may contain kinds of delimiters to separate 

specific fields of data. Consider the example of CSV 

(Comma Separated Values) files, where every data field‟s 

value is stored inside a flat file using a comma as a 

delimiter, separating its value from its field. 

III. RELATIONAL DATABASE DESIGN 

A relational database is a solution to all the short comings of 

the flat file database where the schema is designed and 

managed through a RDBMS (Relational Database 

Management Systems). SQL i.e. the Structured Query 

Language is the language that governs the schema design , 

yet the basic underlying architecture could be structured in 

different kinds of ways, thus the communication with 

different databases is possible using the same language. 

Indexes, are the most prominent feature introduced in 

RDBMS which greatly facilitated the efficiency and 

optimization of database working. It helped in speeding up 

the database performance, so that system no longer goes 

through all the records of the table to location a particular 

data. It is in similar lines to looking up anything we wish in 

a book where the index serves us the shortcut directing us to 

a specific page for the particular search item. [8] 

 

Relational Databases prove helpful in managing the 

duplicate data with the help of relationship table. It is a table 

which connects 2 or more tables together by specifying 

some connective attribute common in those tables. Hence, 

large data-set distributed amongst large number of tables 

don‟t need to store every bit of information amongst them.  

The relationship tables connect different data-sets in 

different tables using the common attribute this saving large 

data space. For example, consider there are 2 tables, one 

having all the users and relevant information and other 

having different products and their attributes. Thus by 

creation of a common shopping cart table, it would act as a 

relationship table connective both, the users and products 

table together. There would be no need of storing any 

information all the users‟ information and any details of the 

products inside the shopping cart table. These tables are 

directly accessed using a join or union operation in the SQL 

query statement. [8] 

IV. NOSQL 

A NoSQL database provides efficient storing of the data and 

retrieving it. It is designed in a format which is different 

from the tables used in the relational database approach. The 

benefits in this approach are many like an easy design, better 

availability of data and horizontal scaling. As the data 

structures used by NoSQL database and relational databases 

differ from each other, so some operations are faster in 

NoSQL while others faster in relational databases. 

NoSQL includes an extensive variety of database 

technologies that were developed in response to the increase 

in the magnitude of data stored and the frequency with 

which this data is used. 

A. NoSQL Database Types: 

Document type of database associate a key with every 

document which is a data structure. Graph type is yet 

another type. It is used to store information which hold a 

network pattern. Key-value stores are the simplest form. 

Each item in the database resides in the form of attribute 

name and its value. Wide-column types like Cassandra are 

basically made efficient for the queries on large sets of data 

and store columns of data together. 

B. The Benefits of NoSQL: 

NoSQL provides better performance as compared to the 

relational ones. The following things can be addressed in 

NoSQL: Structured data and the data which is unstructured. 

OOP which can be done easily and is also flexible. Efficient 

architecture as it can be scaled out. These databases are 

comparatively easy to manage and they provide better 

flexibility with the new data models. The nature of these 

databases which is non-relational allows engineers to 

effectively and quickly build a database without the need of 

a developed detailed model. This actually helps to save a lot 

of development time. 

V. MONGO DB 

Written in C++ language, MongoDB is a leading NoSQL 

database which is an open-source document oriented type 

database model.  It being a NoSQL database abstains from 

the previous table oriented database models. It supports 

dynamic schema and the inserted data is in JSON format. It 
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calls the format as BSON too. As the relational database 

involved tables and tuples inside then, analogous to it, 

mongoDB involves collections and documents into it. A 

particular database contains all the collections. Collections 

in turn contain all the sets of documents and sub documents 

into it. Each collection can exist only within a single 

database. In mongoDB, there is no strict schema as such, 

here the term „dynamic‟ schema is used. Each document can 

have various kinds of fields and are not bound with a 

particular pattern or schema as such. A document is 

basically collections of key-value pairs. In a particular 

collection, all documents can have various kinds of data 

fields and common fields in a document can hold different 

data types. 

One of the important features of mongoDB is its 

storage of data into JSON format. Such serves as a rich data 

model which helps in mapping to native programming 

language, and its flexible and dynamic schema proves to be 

helpful in unfolding the data model as compared to an 

earlier RDBMS based system model. MongoDB proves 

quiet efficient for small data sets as well as large data-sets 

too. 

Indexing is a key feature of every database model 

to provide efficient data processing and retrival technique. 

MongoDB too provides numerous different indexing types. 

One can create indexes on any field of data or any 

embedded field inside the document or even on an entire 

document too. In general, based on our common, most 

frequently used queries, we can create indexes. Such 

indexes will greatly facilitate when querying a particular 

part inside a large data-set stored in the mongoDB database. 

Such indexes will ensure minimum number of scans inside 

the database to retrieve a particular data from the query. One 

can create an index inside a mongo shell using the 

createIndex() method.[5] 

A. MongoDB Features: 

1) Data Storage Model: 

It usually varies depending upon the database type. Key-

value type functions like the relational databases. They have 

two columns which are the keys and values. If the data is 

complex, then it is stored inside the value column. 

2) Schemas: 

Schemas are dynamic. The different types of data can be 

stored together. Adding fields dynamically is difficult in few 

databases like wide-column stores. 

3) Scaling: 

Scaling is horizontal which means that to increase the data 

we can add more servers to the system. 

4) Replication: 

These databases also have automatic replication which can 

help to have higher availability of data and can help to 

recover easily from failures. 

5) Auto-Sharding: 

They can share and spread data throughout the system .The 

application doesn‟t need to be aware of the server pool 

framework. In case if a server fails then it can be efficiently 

and quickly changed 

VI. BUSINESS INTELLIGENCE 

It is a set of tools for gathering the data and then making out 

some useful information out of this data which can help to 

serve business needs. It can handle large amounts of 

unorganized data which helps in developing, identifying and 

creating new strategic business opportunities. Common 

functions of these technologies are business performance 

management, OLAP, mining of text, reports, benchmarking 

and mining of the data and so on. BI assists in a broad range 

of decisions in business including strategic and operational 

decisions. It is a technological process which analyses 

information and presents this data. This helps the 

executives, end users and managers in making better 

decisions related to business. Old historical data from BI 

along with the new data helps in strategic decision-making 

processes. BI programs can also include advance analytics 

like predictive analytics and mining of data, big data 

analysis and strategic analysis. 

A. History of BI: 

Business intelligence existed even before the technology 

came into picture. It is a collection of analyses that generate 

insight and values from data. The first use of the term 

“Business Intelligence” is contained in Richard Millar 

Devens‟ 1865 work, Cyclopaedia of Commercial and 

Business Anecdotes.  

       With the advent of computers, companies finally 

had an option to store data on paper. IBM‟s invention of the 

hard disk in 1956 revolutionized data storage.  Also the 

subsequent inventions of floppies and laser discs and other 

storage technologies made it possible to store more data that 

was being created. 

The term BI was again brought into picture in 1989 

by Gartner analyst Howard Dresner. He employed it as a 

common term to cover the clumsy names for data storage 

and data analysis like DSS and executive information 

system (EIS). 

Competition among the different vendors in the 

field led to advancements including data warehouses.. Using 

warehouses, data could be put at a single place rather than 

storing at different places. The development of this new 

phase of technology is known as business intelligence. 

B. Benefits of BI: 

BI improves the efficiency of different operations and helps 

to get rid of delays and find root causes and take action. It 

also improves strategy making with better analysis and 

business decisions. The increased efficiency with which 

complex data can be extracted can reduce the need for an 

analyst and thus improve revenues. 

The main advantages include- 

 Enhancing and speeding up the making of 

decisions. 

 Increasing efficiency of the operations thus helping 

to generate new revenues. 

 Optimizing the business processes. 

 Market trends can be identified and business 

related problems can be addressed. 

To drive business values, Business Intelligence can 

be applied to the business purposes like measurement, 

analytics, reporting, collaboration and knowledge 

management (MARCKM). [7] 
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VII. EFFICIENT DATA STORAGE USING MONGO DB 

The system log files essentially contains a set of log files 

related to the system. For e.g. in Linux, uname_a contains 

all the generic information related to the host, dfk contains 

the disk information related to the system and so on. This 

data is raw and unstructured and contains only the fields 

which the associated command outputs. Now to make this 

data meaningful we have to associate these values with the 

corresponding keys. As stated before Mongo DB contains 

data structures which support key value pairs. So it becomes 

very easy to efficiently store this data into a Mongo DB. 

VIII. IMPLEMENTATION ALONG SIDE A BI SYSTEM 

A. USE OF NOSQL DATABASE 

The database model used here is based on MongoDB. Using 

such NoSQL model provides the benefit of storing data in 

schema less structure. As per the system's requirements; the 

information stored in MongoDB is about the system like 

what is the processor type, number of core CPU, different 

disks used in the system and so on. These all information are 

embedded into document structures and saved in respective 

collections.  

B. System Implementation 

This work is done using web based platform with the help of 

html, css and php for the server-side processing, where 

mongoDB acts like the backend data warehouse. 

Initially all the raw, unstructured data is stored in flat files 

and in compressed format. Such data is uploaded to the 

backend server using php and with an interactive front-end 

upload page. 

The front UI consists of an option to upload the tar 

file and a navigation bar with options to redirect to summary 

and view page. 

VIEW page contains the list of uploaded reports 

generated by BI. The list contains details regarding the 

uploaded report such as Customer Id, Report name, Upload 

Time, Type of User node (OS).It also provides a delete 

option to delete the uploaded data. All this is displayed in 

tabular form. 

SUMMARY page summarizes all the uploaded 

reports by BI. 

Once the file is uploaded properly, the main BI 

utility extract the files and parses all the relevant data from 

the files, inserting it in a structured format into the back end 

MongoDB data warehouse. 

Then to generate specific in the report, query 

processing is done and extracted data is placed at its place to 

create a well comprehensive report. 

IX. PERFORMANCE COMPARISON 

To compare performance of MongoDB with Oracle 

following implementation of Oracle is needed. Same data 

has been saved, updated, deleted and retrieved by firing the 

queries in the next sub-section 

A. RDBMS Data Model like ORACLE: 

The performance testing is done in comparison to Oracle 

which is a structured relational database. It uses common 

SQL language. SELECT, UPDATE, DELETE are the 

commonly used data manipulation statements. Modern 

relational databases are established based on the relational 

model of data proposed by E.F. Codd [5]. The data is stored 

in tables. Afterwards to split the data joins are applied which 

take time to retrieve the data, whereas in MongoDB it is a 

matter of only a small fraction of time as compared to time 

taken by oracle. As the number of records are added on a 

larger level this difference in time taken is a great slot. In 

MongoDB, for the operations like adding new records, 

updating and deleting the existing records, functions are 

used. 

In Oracle, the creation of table is done using CREATE 

statement: 

CREATE TABLE info_cpu( 

CPU_model varchar(50), 

No_core_CPU number(10), 

Processor varchar2(20), 

Fpu varchar2(50), 

Cpu Mhz varchar2(20), 

Address_sizes varchar2(10) not null 

); 

For operation like deletion of data, following query 

is fired when no other table is related to this one. 

DROP TABLE info_cpu; 

To insert data into Oracle databases, a new record 

is saved into database by using INSERT command. As for 

instance, following code is written: 

INSERT INTO info_cpu (CPU_model, 

No_core_CPU, Processor, Fpu, Cpu_Mhz, Address_sizes) 

VALUES („Qualcomm-1934‟, 4, „Sample_Cpu_model‟, 

„sample_Fpu‟, „1788.4‟, „10K‟ ); 

To update into Oracle databases either the entire 

table or part of an entry following statement is used: 

UPDATE info_cpu 

Set address_size=‟20K‟ 

WHERE No_core_CPU=4; 

A bunch of data is inserted both in MongoDB and 

in Oracle as well in order to check the amount of data taken 

in case of insertion in milliseconds. Table 1 shows the 

number of milliseconds for each bunch of inserts. 

No of Records Oracle DB MongoDB 

10 31 800 

100 46 4 

1000 1346 40 

10000 8766 678 

100000 84678 4321 

1000000 884567 56789 

Table 1: Inserting Time (In Milliseconds) 

Fig 2 shows that the amount of time spent while 

insert operation in Oracle database is comparatively high. It 

is put in the form of graphs as shown below: 
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Fig. 2: Inserting Data 

X. CONCLUSION 

We made extensive study of different data storage 

techniques and then use of Nosql database was confirmed 

after ample research between Nosql and Mysql. In Nosql , 

MongoDB was chosen as opposed to any other Nosql 

database, because it met the requirements effectively and 

efficiently. The concerned BI service helps in gathering 

different types of data and refining it so as to help a support 

team engineer to troubleshoot problems with relevant 

system information. 

  The performance of our system was tested 

substantially by providing various sample log repositories 

for both Oracle and Mongo db database. Based upon the 

results, we concluded that the use of MongoDB can 

efficiently help to store such huge and raw data into a 

structured format with the added advantage of less time to 

complete the process, which is paramount for any 

organization. 
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