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ABSTRACT 
In the era of Internet of things with large volume of unstructured data, manual classification is not time efficient. Hence data 

cleaning several phases can be automated using commercial or free and open source text mining, text analytics tools. The 

automated extraction has several components like language detector, Entity extractor, Transaction engine and a Data Quality 

Management tool. In this paper the data quality problems are solved using IBM Bluemix, IBM dashDB, DataWorks which uses 

patented probabilistic fuzzy matching algorithm for probabilistic match, DB2 and Amazon Lambda. Incomplete, Inconsistent, 

Invalid, Inaccurate data are removed from the unstructured data repository effectively. 

 

KEYWORDS: Language detector, Entity extractor, Text analytics, mining, probabilistic fuzzy matching. 
 

INTRODUCTION 
 

Word error is amajor hindrance to the real world applications of Natural Language Processing. In textual 
documents, word-error can be of two types. One is non-word error which has no meaning and other is real word 
error which is meaningful but not the intended word in the context of the sentence. Of these, non-word has been 
widely studied and algorithms to detect and suggest correction word for the error have been proposed. These 
algorithms are generally termed as spell-checker, which are integrated in various word-processing software like 
Microsoft Word, LibreOffice Writer, Ispell, Aspell etc. Spell-checking is the process of detecting and 
sometimes providing suggestions for misspelled words a written text. In this paper first concentration on non-
word errors i.e. name of the students is made. A valid set of students names from MSRIT student dataset are 
stored in database as the dictionary for comparing with.  

Inaccurate addresses leads to a broad range of problems, inefficiencies and communication failures, 
including impaired decision-making based on incorrect information, unnecessary expenses and reduced 
productivity of targeted marketing and sales initiatives. Secondly an address validation SaaS using IBM 
Bluemix that uses a relational database to check for validity of addresses is taken for design. 

Thirdly we use Amazon Web services Lamda for automatically cleansing the data. Removal of duplicates, 
filling of missing values with Null attributes and updating it with meaningful values. The performance of the 
tool is very high and reliable. And finally Gender Identification in names is taken. It is an important 
preprocessing step for many tasks in Artificial Intelligence (AI) and Natural Language Processing (NLP).It 
avoids many complications with applications like Health care. It can lead to improvement in performance of 
applications like Co-reference Resolution, Machine Translation, Textual Entailment, Question Answering, 
Contextual Advertising and Information Extraction. As is often the case for NLP tasks, most of the work has 
been done for English names. The presently available software for gender identification of names work on 
dictionary look-up methods. To our knowledge, at this time there is no free tool available for gender 
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identification in Indian Names. SVM based classification approach finds use in large number of Machine 
Learning applications and is generally easier in implementation and better in performance than other 
classification approaches. Our main contributions lie in the extensive analysis of various word-level features of 
Indian names which distinguish between the two genders, identifying the features which are most helpful in 
classification. 
 
Extraction Tools: 
A. Bluemix: 

Bluemix is an implementation of IBM's Open Cloud Architecture, based on Cloud Foundry that enables 
you to rapidly create, deploy, and manage your cloud applications. Because Bluemix(Paas) is based on Cloud 
Foundry, you can tap into a growing ecosystem of runtime frameworks and services. In addition to providing 
additional frameworks and services, Bluemix provides a dashboard for you to create, view, and manage your 
applications and services as well as monitor your application's resource usage. The Bluemix dashboard also 
provides the ability to manage organizations, spaces, and user access. Bluemix provides access to a wide variety 
of services that can be incorporated into an application. Some of these services are delivered through Cloud 
Foundry. Others are delivered from IBM and third party vendors. New and enhanced services are added to the 
catalogue often. It supports many programming languages, services as well as integrated DevOps to build, run, 
deploy and manage applications on the cloud. It is based on Cloud Foundry open technology and runs on 
SoftLayer infrastructure. It supports several programming languages including Java, Node.js, Go, PHP, Python, 
Ruby Sinatra, Ruby on Rails and can be extended to support other languages such as Scala through the use of 
buildpacks. Bluemix provides 3 open compute technologies: OpenStack, Docker and Cloud Foundry. As a result, 
the apps can run using virtual machines, containers or instant runtimes respectively, where one can pick the 
level of infrastructure for their app’s architectural needs. The apps are enhanced with IBM’s services in addition 
to third-party and community-built services. There are three unique ways to deploy the apps: 

• Bluemix Public 
• Bluemix Dedicated 
• Bluemix local running within your data center. 
Bluemix further optimizes the time you spend creating cloud application. You no longer have to be 

concerned about installing software or having to deal with virtual machine images or hardware. With a few 
clicks or keystrokes, you can provision instances of your applications with the necessary services to support 
them. This streamlining translates countless hours of setting up, configuring, and troubleshooting into time spent 
rapidly innovating and reacting to never-ending requirement changes. 

For organizations, Bluemix provides a cloud platform that requires very little in-house technical know-how 
as well as cost savings. Bluemix provides the rapid development environment organizations need to react to 
users' demands for new features. The Bluemix platform and the cloud provide the elasticity and capacity 
flexibility organizations require when their applications explode in popularity.For users, Bluemix represents the 
key that enables organizations to quickly deliver the features they demand. 

 
B. IBM dash DB and DataWorks: 

The DataWorks is introduced in Bluemix provides services as REST APIs. There are many service 
components as: 

1) Load Data: moves the source data from cloud sources to cloud targets,  
2) Cleanse Addresses: validates data and improves acuracy by using US standards 
3) Meta data: gather information about data types, high value data attributes such as National Ids and 

moved for classification 
4) Sensitive data : The sensitive data to be masked when moved from source to target in cloud 
5) Security: use secure gateway to access onpremise data. 
6) Probabilistic Match: Use probabilistic fuzzy match algorithm to match customer information within 

and across sources. 
The DashDB gives a seamless look that the entire data is shifted from warehouse and available ready to 

continually do data analytics with high performance. Example: Geospatial libraries can be used to load and 
access location within the enterprise for analysis and visualization need. The R language is also updated with 
RODBC and bluR packages to simplify access and sharing of R objects. The changes does not affect at 
application level. 

 
C. DB2: 

DB2 is a relational database management system. Physically, DB2 is an amalgamation of address spaces 
and intersystem communication links that, when adequately tied together; provide the services of a relational 
database management system. Each DB2 subsystem consists of from three to five tasks started from the operator 
console. Each of these started tasks runs in a portion of the CPU called an address space. The first address space 
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is the DBAS, or Database Services Address Space. DBAS provides the facility for the manipulation of DB2 data 
structures. The default name for this address space is DSNDBM1. This component of DB2 is responsible for the 
execution of SQL and the management of buffers, and it contains the core logic of the DBMS. The DBAS 
consists of three components, each of which performs specific tasks: the Relational Data System (RDS), the 
Data Manager (DM), and the Buffer Manager (BM). 

Next is the SSAS, or System Services Address Space. SSAS coordinates the attachment of DB2 to other 
subsystems (CICS, IMS/TM, or TSO). SSAS is also responsible for all logging activities (physical logging, log 
archival, and BSDS). DSNMSTR is the default name for this address space. DSNMSTR is the started task 
which contains the DB2 log. 

The third address space required by DB2 is the IRLM, or Intersystem Resource Lock Manager. The IRLM 
is responsible for the management of all DB2 locks (including deadlock detection). The default name of this 
address space is IRLMPROC. The next DB2 address space, DDF or Distributed Data facility is optional. The 
DDF is required only when you want distributed database functionality.  

The final address space (or series of address spaces) is devoted to the execution of stored procedures and 
user-defined functions. These address spaces are known as the Stored Procedure Address Spaces, or SPAS. 
These five address spaces contain the logic to handle all DB2 functionality effectively. 

 
D. Hadoop: 

MapReduce is a programming model and software framework first developed by Google. MapReduce is a 
programming model and an associated implementation for processing and generating large data sets. Users 
specify a map function that processes a key/value pair to generate a set of intermediate key/value pairs, and a 
reduce function that merges all intermediate values associated with the same intermediate key. Many real world 
tasks are expressible in this model. There are two fundamental pieces in map reduce : 

▫ Map step: Master node takes large problem input and slices it into smaller sub problems; distributes these 
to worker nodes. This leads to a multi-level tree structure Worker processes smaller problem and hands back to 
master 

 ▫ Reduce step: Master node takes the answers to the sub problems and combines them in a predefined way 
to get the output/answer to original problem 

1) MapReduce core functionality on hadoop : 
Input reader – divides input into appropriate size splits which get assigned to a Map function  
Map function – maps file data to smaller, intermediate pairs 
Partition function – finds the correct reducer: given the key and number of reducers, returns the desired 

Reduce node 
Compare function – input for Reduce is pulled from the Map intermediate output and sorted according to 

the compare function  
Reduce function – takes intermediate values and reduces to a smaller solution handed back to the 

framework 
Output writer – writes file output 
MapReduce is incorporated to reduce replication of the data elements. The data set or the knowledge base is 

constructed by acquiring data from various sources.  
 

Error Correction Methods: 
A. Manual Error Correction: 

Intuitively, the easiest way to correct errors is to hire a group of people to sit down and try to edit the 
mistaken text manually. This approach is often known as proofreading and although is straightforward, it 
requires a continuous manual human intervention. Despite the fact that proofreading is achievable, it is still 
considered error-prone as humans may unintentionally overlook or miss some mistakes. Furthermore, manual 
correction is to some degree regarded as a laborious, costly, and time-consuming practice. 

 
B. Dictionary-Based Error Correction method for Spelling Mistake rectification: 

In a relentless effort to find a way to better detect and correct misspelled words, researchers conceived the 
dictionary-based error correction methodology, also known as lexical error correction. In this approach, a 
lexicon or a lookup dictionary (in our case a verified student database table) is used to spell check the input 
words and correct them if they are misspelled. 

Bluemix cloud storage is used for storing tables and php runtime is used for SQL queries. DB2 is the 
default database management system provided by bluemix. A table containing valid names and USN is 
maintained in the database as a “student” table. A new table called “marks” is created for adding marks for each 
student. Input for the new table will be USN, name of the student and marks. The error-correction algorithm 
automatically corrects the spelling mistakes of the students. The entered USN is mapped with the existing 
student table and the names in both tables are compared. If any errors in spelling are found, the name from the 
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student table is fetched and replaced with the input data. If no errors are found, then actual input data is inserted 
to the table. The spelling correction outpit is shown in fig.4 fig.5 and fig.6 

 
C. Address Validation: 

In the SaaS(software as a service) model, the customer is licensed to use the software application for a fixed 
period. In this model, it is necessary that the software be usable without much customization. Data is an 
important asset for most of the individuals for taking strategic, competitive and operational initiatives. However, 
real-world data is usually dirty with lot of mistakes. The address fields include house number, street/ 
lane/cross/road, city, postal code, etc. The individual entries in each of the address fields should be in a standard 
form, eg., cross instead of crss, MSR nagar instead of MSR College nagar and India instead of Ind, etc. But, the 
address data is very noisy. The reasons are spelling errors unknowingly, omissions, lazy input habits. Noise also 
stems from missing fields, misinterpretations, inconsistent conventions across data sources. It is also present 
because of redundancy when multiple records which represent the same fact are used. Even when addresses are 
organized into separate fields, by splitting them up into individual elements, wrong values again creep into the 
fields. Today databases are very large and manual standardization of address data is not feasible. The number of 
user’s addresses in the databases can run into tens of millions of entries. Some of the errors in the addresses are 
shown in the below table I. 
 
Table I: Address Validation 

Error type Example 
Spelling mistakes No. 476, 1stcros, dl  

instead of No. 476, 1st cross, dl 
Data variability No.1090, 7th street, dl 

No.1090, 7th lane, dl 
No.1090, 7th cross, dl 

Nonstandard abbreviation No.123, 9th cross, kar 
No.123, 9th cross, Karnataka 
No.123, 9th cross,krntk 

Missing words No.476, dl  
Instead of No.476, 1st cross, dl 

 
1) Methodology for Address validation: 

In this section, we explain the various steps and the methodology used: 
Fetch the Input: We parse the address from the web form into possible component parts. 
Build search strings: Component parts are used to create search strings to find a match. 
Search database: The USPS database is searched to check that the address exists. 
Score results: An address may partially match many addresses in the database. We score them based on 

criteria. 
Choose best address: We now choose the best matched address based on its score. 
Determine match type: Based on matching confidence, we update the address or flag for review. Shown in 

fig.7and fig..8 
 
D. Lambda for removing duplicates and inserting Null values: 

Out of the various inconsistencies which can occur, the most commonly occurring are duplicate data and 
null values. Duplicate data occur due to existence of similar set of data in various data entries. Duplicates take 
up unnecessary space. They pose a problem during processing as the data would be spread across different 
entries and use up unnecessary comparisons. Null values occur if the information is not known at the time of 
entering the data. Null can have different representations such as ‘NA’, ‘Null’ etc. It will be a hindrance during 
the processing stage if many such representations exist. Hence a single representation for null values in an entry 
is needed. If the key with which an entry is distinguished from others is itself null, then that entry cannot be 
uniquely distinguished.. A suitable option would be to host them on some Cloud platform and let the user have 
access to it. Cloud computing, also known as on-demand computing, is a kind of Internet-based computing, 
where shared resources, data and information are provided to computers and other devices on-demand. There is 
a wide range of cloud service providers. Amazon provides cloud service through AWS (Amazon Web Services) 
which was launched in 2006. Their servers are spread diversely across the continent and are maintained 
periodically. AWS comprises of various services and features of our interest are Amazon S3 (Simple Storage 
Service) and Amazon Lambda. Amazon S3 (Simple Storage Service) is an online file storage web service 
offered by Amazon Web Services. Amazon S3 provides storage through web services interfaces. AWS Lambda 
is a compute service that runs code in response to events and automatically manages the computing resources 
required by that code. The purpose of Lambda is to simplify building smaller, on-demand applications that are 
responsive to events and new information. 
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In this system, for the storage of data S3 buckets are used. Lambda functions are used for providing service 
online. The architecture of the system is shown in fig 1. The program is first uploaded to Amazon Lambda 
service and parameters are configured. A bucket is created and the Lambda function is linked to the bucket. The 
data which needs to be cleansed is added to the bucket. The event added triggers the Lambda function. The 
cleansed output data is available in the same bucket which can be downloaded. 

 

 
 
Fig. 1: Architecture of Lambda Data cleansing 

 
1) Algorithm for Removing Duplicate Values 
 if(!words[q].equals(word1) ) 
 { 
 if(words[q].equals("")) 
 { 
d "+" words "+words[q]+" word1 "+word1); 
 words[q]=word1; 
 //System.out.println("words "+ words[q] + " k " +(q)); 
 } 
} 
 
2) Algorithm for Cleansing Null values 
for(int a=0;a<k;a++) 
 {     
if(words[a].equals("")) 
{ 
label = new Label(a, row, "NULL"); 
wsheet.addCell(label);  
 continue;      
}    
 label = new Label(a, row, words[a]);    
 wsheet.addCell(label);  
} 
3) Methodology in Lambda for data Cleansing 
Here we present sequence of steps used in our cleansing tool. 

 
Upload the input to S3 bucket: 

The input data which is to be cleansed is uploaded to the S3 bucket. Once the data is uploaded to the bucket, 
the event attached to the bucket automatically triggers the Lambda function.  

s3.putObject(newPutObjectRequest(bucketName, "inp.xls",file1)); 
 

Load the data from the bucket: 
The data is loaded from the S3 bucket to our application. 
S3Object object1 = s3.getObject(new GetObjectRequest(bucketName, inpkey1)); 
S3Object object2 = s3.getObject(new GetObjectRequest(bucketName, inpkey2)); 
object1.getObjectContent(); 
object2.getObjectContent(); 
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Execute function for removing duplicates: 
The removeDuplicate algorithm described above is now executed. Shown in fig.9  
removeDuplicate(); 
Execute function for cleansing null values:  
After removing duplicate values, the algorithm for cleaning null values is now executed. Shown in fig.10 

and fig.11 
AddNull(); 
Upload the output to S3 bucket: 
The input data is now cleansed and the cleansed output data is uploaded back to S3 bucket. 
 s3.putObject(newPutObjectRequest(bucketName, "out.xls",file1)); 
 

E. Gender Classification: 
The general architecture of Gender classification is given in fig2. After searching the database, when the 

desired output is not obtained, we resort to image processing technique to get the output. The initial form filled 
by the student will be scanned and stored as an image. This form will be processed to obtain the gender of the 
student as filled by them. If this fails, we shall recognize the gender of the student from the image of their face. 
First of all we are going to store the image of selected faces in our database. These stored images in the database 
are used for future processing in our project. This image will compare the face of the human which we have to 
recognize or match the face. Here we are first separating out the facial features of the face like eyes, nose and 
mouth. After separating out we are grouping them as male or female. This will be stored in our database. Now 
our database has knowledge that which face is of male or female. It means we have done the Training Process. 
Now to test that does our system can really classify the Genders or not, we are going to Test it in Testing 
Process by giving the new samples of image from different persons. Same process is carried out for extraction 
now and after that, comparing the Facial Features using SVM with the database it classifies the Gender as Male 
or Female. 

 
Fig. 2: Gender Classification  

 
Information Gathering:  

The data set or the knowledge base is constructed by acquiring data from various sources. These datasets 
contains almost all Indian names and its associated gender.  
 
Data Cleansing:  

The data set or the knowledge base is constructed by acquiring data from various sources, as a result of 
which, there exits inconsistency with respect to the format of the data. So, firstly, we have to collect the required 
data from various data sets and convert everything that is requires to the same format so that there exists no 
inconsistency among the data elements. Thus, we incorporate Data Cleansing in our project. 
 
Removing Redundancy from data:  

use MapReduce to reduce replication of the data elements. The data set or the knowledge base is 
constructed by acquiring data from various sources.  

 
Validating Gender:  

There are many cases that must be considered is this phase. 
• Database and knowledge base gender match - The gender is accepted and displayed. 
• Database and knowledge base gender do not match -Extract the gender from the form filled by the 

student using image processing techniques. If this fails to provide a valid result, gender is determined from the 
photograph of the student, present in the form. 
 
Gender is missing from student database:  

i. If a single entry is present in the knowledge base, assign the corresponding gender. 
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ii.  If two entries are present, i.e., the name may be male or female, or the entry is not present in the 
knowledge base, the gender is determined using student form or photograph.  

iii.  If all the possible alternatives fail to produce a required output, human intervention is required. 
 Gender Classification can be carried out in different methods also like LDA and Fisher’s Algorithm. But 

still we are using Support Vector Machine (SVM).The reason behind this can be explained as follow by 
discussing some Algorithms.  
 
1) Nearest Neighbour Algorithm.:  

In this algorithm the classifier classifies the data according to the information present in its sample test. It is 
not at all necessary the data groups should be divided in two parts. We can classify the groups in “n” number of 
parts but also the chances of errors increases then. So when we have to classify the data in two groups (Male and 
Female).Here, the algorithm don’t classify the data according to its facial features but according to the data 
present in the sample space. 
 
Advantages:  

The main advantage of the algorithm is that the final result does not make any global assumption on the 
data distribution, and the data is created by minimizing the classification error in the training data set. 

The objective of analysis is to find the features that best separate the different classes from each other. The 
main advantage offered by the featured-based techniques is that extraction of the feature points don’t need to 
have any memory to be stored. 
 
2) Fisher’s Algorithm:  

In Fisher’ Algorithm, data is grouped according to the properties of data. This grouping is done on the basis 
of difference in the two consecutive data which are injecting in the sample set. These results better than Nearest 
Neighbour Classification Algorithm because these groups the data according to the property and not according 
to the data available in sample sets. But complications arises when calculations of Eigen Vectors and Eigen 
Values occurs to extract the features. 
 
Advantages:  

Used to group data in two parts. Especially when training samples are less. 
Eigen Vectors are best to extract the features.(In our project we have used YCBCR model instead of Eigen 

Vectors) 
In this algorithm data is classified in two groups using Support Vectors. Support Vectors are maximum 

differentiating properties between the two groups. It results almost same as Fisher’s Algorithm but chances of 
errors are reduced as calculations of Eigen Vectors and Eigen Values is not needed. 

How SVM can Overcome Other Algorithms is as follows: 
• Nearest Neighbour Algorithm would not predict data, it only classify the data from given set of samples 

where as in SVM the samples are trained  
• In Fishers Algorithm we have to calculate the Eigen Vectors and its value for Training data which can be 

skipped in SVM. By training the data in SVM properly it can overcome the results of Principle Component 
Analysis. 
 
Implementation: 

Connection to bluemix and deploying of the application is done using the commands 
• cfapi https://api.au-syd.bluemix.net 
• cf login -u gappu.jaddi@gmail.com -o gappu.jaddi@gmail.com -s dev  
•cf push studentrecord 
The Students database constituting their USN, Names and marks are taken and tested for error. Fig 2. Is the 

Student table and Fig.3 is the marks table. 
 
Results:  
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Fig. 2: Student Table 

 
 
Fig. 3: Marks Table 

 

 
 
Fig. 4: Spelling Correction entry 

 
Fig. 5: Spelling Corrections  
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Fig. 6: Spelling Correction entries 

 

 
 

Fig. 7: Address Validations 
 

 
Fig. 8: Address Validations 

 

 
 
Fig. 9: Lambda finding missing value 
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Fig. 10: Lambda finding Null value 

 
 
Fig. 11: Lambda missing value insertion 
 
Conclusion: 

The IBM cleansing tool uses patented probabilistic fuzzy matching algorithm for probabilistic match. Very 
minimal functional regression can be experienced in the application due to various updation in the version, 
which can be overcome.  

The Automated extraction minimises manual intervention and works eight fold better. As it has proven in 
Watson application worl wide, the product reliabiltiy and performance has no issues. Hence more number of 
liscencing accquiring cost is high , only some part of extration and quality monitoinr commercial product can be 
used and the framework can be build in layers to achieve high performance.  
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