
`

 
 

 
 
 

CONFIGURATION MANUAL 

 

Use of Machine Learning 

Techniques for 

Integrating Source Data from 

Diverse 

 

MSc Research Project  

Data Analytics 

 

Shanthi Marie Teres 

Alexis 
x15000966

School of Computing 

National College of Ireland 

 

Supervisor: Dr. Paul Hayes 

 



Table of Contents 

 

 
INTRODUCTION .............................................................................................................................................. 3 

 

SYSTEM CONFIGURATION ......................................................................................................................... 3 

 

APPLICATION REQUIREMENT ................................................................................................................. 3 

 

WORKFLOW DIAGRAM ................................................................................................................................ 4 

 

DATA PREPARATION ............................................................................................................................... 4 

 

DATA CLEANSING ..................................................................................................................................... 7 

 

Importing and Parsing XML through R ........................................................................................ 7 

 

Cleansing of Parsed Elements .......................................................................................................... 8 

 

DESCRIPTIVE ANALYSIS ...................................................................................................................... 21 

 

PREDICTION .............................................................................................................................................. 26 

 

VALIDATION .............................................................................................................................................. 28 

 
  



INTRODUCTION 
 
This manual acts as a guide to the setup and steps run in using machine learning 

techniques in integrating source data to destination. The steps provided are not a full 

analysis but a manual on the basic initial steps and executed algorithms. As there are 

many options and parameters that can be applied on algorithms that will vary the result 

produced; self-initiatives to explore other parameter inputs is encouraged. 

 

 

SYSTEM CONFIGURATION 
 
Machine requirement used is as below. Although the requirement is not mandatory, it 

is advisable to have sufficient memory in place as the algorithms run is resource 

hungry. 

 

 
 

 

APPLICATION REQUIREMENT 
 
Application used for this analysis are: 

 

 

 

 

 

 

 

 

 

 



WORKFLOW DIAGRAM 
 
The overall flow of this research project analysis is as below which consists of a data 

preparation phase, data cleansing, descriptive analysis and the prediction model 

generation and evaluation phase. The following sections will detail the actual scripts 

and results derived and any processing that was executed. 

 
 

 

DATA PREPARATION 
 
The objective of this phase is to create a XML file as would be expected in the real-

world scenario.  Preliminary steps of downloading and importing the 

AdventureWorks2014 database and data warehouse need to be completed before 

continuing with this steps. The documentation and setup files are available at this 

CodePlex1 site. 

 

Once the database and data warehouse are setup, navigate to the 

AdventureWorks2014 database. The following script is executed to extract the XML 

format for further processing. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
1 http://msftdbprodsamples.codeplex.com/releases/view/55330 

http://msftdbprodsamples.codeplex.com/releases/view/55330


 

 
Extraction Script: 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XML Document: 

 

 
  
Once the XML document is generated it should be saved into a local folder for the data 

cleansing phase. 

  



 

DATA CLEANSING 
 
The data cleansing will involve these steps: 

 Importing the XML through R to be parsed and broken into its element details. 

 Cleansing of parsed elements in XML and data type determination. 

Ideally this step will not exist as the cleansing will be automatically executed R 

using a function written in C#. Unfortunately, the function was not completed 

within the expected timeline and an interim work-around solution was created 

using Excel. 

 Import into R for analysis 

 

 

Importing and Parsing XML through R 

 
This steps requires the RVEST and XML packages to be installed. 

The Script: 

 
 

The Result: 

 

 

 
 

 

 

 

 

 

 

 

 

 



Cleansing of Parsed Elements 

 
This steps requires the parsed elements to be imported from R into Excel where some 

formulas are run to extract the cleaned data. Since R cannot be imported directly to 

Excel, a CSV file is exported. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Next, the CSV file is imported into Excel with the formulas applied to column E and D 

detailed below. 

 

 

 

 

 

 

 

 

 

 



 
Formula Column D: 
=IF(B2="yearlyincome","number", 

IF(B2="totalpurchaseytd","number", 

IF(B2="totalchildren","number", 

IF(B2="rowguid","raw", 

IF(B2="persontype","number", 

IF(B2="occupation","character", 

IF(B2="numberchildrenathome","number", 

IF(B2="numbercarsowned","number", 

IF(B2="namestyle","number", 

IF(B2="middlename","character", 

IF(B2="lastname","character", 

IF(B2="individualsurvey","number", 

IF(B2="homeownerflag","number", 

IF(B2="gender","character", 

IF(B2="firstname","character", 

IF(B2="emailpromotion","number", 

IF(B2="datefirstpurchase","date", 

IF(B2="commutedistance","number", 

IF(B2="businessentityid","number", 

IF(B2="birthdate","date", 

IF(B2="modifieddate","date", 

IF(B2="maritalstatus","character", 

IF(B2="education","character", 

IF(B2="street","character", 

IF(B2="city","character", 

IF(B2="stateprovince","character", 

IF(B2="postalcode","character", 

IF(B2="countryregion","character", 

IF(B2="rowguid","guid", 

IF(B2="modifieddate","date", 

IF(B2="title","character", 

IF(B2="suffix","character","")))))))))))))))))))))))))))))))) 

 

Description: To identify the character type of the data based on the element content. 

Initial plan was to do this via a C# which still under progress. The use of C# as is it 

flexible, a native to most computer and hence would computer faster in R. 

 

Formula Column E:  
=IF(B2="namestyle","DIM_CUSTOMER/NameStyle", 

IF(B2="occupation","DIM_CUSTOMER/EnglishOcupation", 

IF(B2="suffix","DIM_CUSTOMER/Suffix", 

IF(B2="title","DIM_CUSTOMER/Title", 

IF(B2="firstname","DIM_CUSTOMER/FirstName", 

IF(B2="middlename","DIM_CUSTOMER/MiddleNAme", 

IF(B2="lastname","DIM_CUSTOMER/LastName", 

IF(B2="birthdate","DIM_CUSTOMER/BirthDate", 

IF(B2="gender","DIM_CUSTOMER/Gender", 

IF(B2="stateprovince","DIM_GEOGRAPHY/StateProvinceName", 

IF(B2="street","DIM_CUSTOMER/AddressLine1", 

IF(B2="city","DIM_GEOGRAPHY/City", 

IF(B2="countryregion","DIM_GEOGRAPHY/EnglishCountryRegionName", 



IF(B2="postalcode","DIM_GEOGRAPHY/PostalCode", 

IF(B2="datefirstpurchase","DIM_CUSTOMER/DateFIrstPurchased", 

IF(B2="homeownerflag","DIM_CUSTOMER/HouseOwnerFlag", 

IF(B2="namestyle","DIM_CUSTOMER/NameStyle", 

IF(B2="numbercarsowned","DIM_CUSTOMER/NumberCarsOwned", 

IF(B2="numberchildrenathome","DIM_CUSTOMER/NumberChildrenAtHome", 

IF(B2="totalchildren","DIM_CUSTOMER/TotalChildren", 

IF(B2="yearlyincome","DIM_CUSTOMER/YearlyINcome", 

IF(B2="education","DIM_CUSTOMER/EnglishEducation", 

IF(B2="businessentityid","UNK", 

IF(B2="rowguid","UNK",IF(B2="modifieddate","UNK", 

IF(B2="maritalstatus","DIM_CUSTOMER/MaritalStatus","")))))))))))))))))))))))))) 

 
Description: To create the class field for the supervised learning. This information is 

retrieved from the SSIS process that integrated the Database to the data warehouse 

provided by Microsoft.  For systems where this information is unknown, the mapping 

will be determined by a domain expert. 

 

During the R parsing process, the script concatenates the XML into a long string and 

breaks it each time it finds an element tag i.e. symbolized with <> until it finds the 

closing tag i.e. </>. In this process, it will also break the concatenated string as seen 

below which is cleaned manually for now. This processing can be automated in the 

C# function. 

 

 

 

 

 

 

 

 
 Cleansed data that character type is not identified should be written as an error file 

as this information is required by the machine learning algorithm to identify the target 

destination. 

Subsequent from this step, the finalized cleaned data is imported into R as seen below: 

 

 

 

 

 

 

 

 

 



 

The Script: 
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The Result : 

 

  



 

 

Next, the profile information of elements and element contents need to be 

concatenated to the data frame.  

  



 

The Script: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Result: 

 

 

 

 

 

 

 

 

  



Then, these separate calculations are appended unto the unique list of elements. What 

is needed at the end is the data frame named prelim_class_profile 

 

 
The Script: 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Result: 

 

 
 
Before proceeding further, the dataset was divided into train (20% of records) and test 

(80% of records). Subsequently, from the train, 300 records were extracted for 

development purposes. 

 

 

  



 
The Script: 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Result:  

 
 

 
Next, the string content from all fields are concatenated and processed through the n-

gram algorithm. This sample, shows the processing for three main fields: birthdate, 

gender and firstname. 

 



The Script: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Result: 

 
a. Results of the n-gram breakdown for   four, three and two character sequence. 

 
 
 

b. Final n-gram combined with profile information ( two character n-gram only) 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
  



Finally, the three datasets are combined to provide a combination of n-gram 

distributions against all three elements: 

The Script: 

 
 

The Result: 

 
 

DESCRIPTIVE ANALYSIS 
Now we can start analysing the data set. The hypothesis is that with the distribution of 

characters used by the elements coupled with the element and element content 

information the models should be able to predict the mapped field. 

To support the hypothesis, we look at the performance of a cluster analysis using the 

data set. 

A scree plot is run to determine if the number of cluster can be identified. 

Subsequently, as ggplot will visualize the proximity of the clusters identified.  

 
  



The Script: 
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The Result: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Next, a visualization of the distribution of the information. 

 
The Script: 

 

 

 
 

 

 

 

 

The Result: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The cluster visualization defines 10 which can be identified in the below data set.  

 

 

  



PREDICTION 
The prediction is generated using the kNN algorithm made available by the RWeka 
package and uses the IBk function.  

 
The Script: 

 
 

 

 

 

 

 

 

 

 

 

 

 



The Result:  

 

  



VALIDATION 
Finally, the performance of the IBk function is validated by checking the confusion 

matrix using the same RWeka package. 

 

 

The Script: 

 
 

The Result 

 

 
 

 

The results above is overfitting to the data set and therefore is 100 % accurate.  

This documentation serves only as a step-by-step guide to analyse the capability of 

machine learning in the identification of a matching target field.  Continued analysis 

needs to be carried out to further uncover the strengths and weaknesses of this 

approach. 
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