





ASSIGNMENT  1

Big Data Labs















Thomas Molner
1804565
Big Data

Terry Walcott










Table of Contents
Introduction	4
Worksheet 1: Data Exploration and initial Models	4
1. Data exploration	4
1.1 Yellow - small.data	4
1.2 Extending Yellow - small.data	7
1.3 Read adult.data	8
2. First model creation	11
2.1 Decision trees using wine.data	11
2.2 MLP using wine.data	13
2.3 Reading data “website 1.txt”	14
Worksheet 2: Workflows and Data Reporting	15
3.  First Report Workflow	15
3.1 Evaluating adult.data	15
3.2 Extending Evaluation of adult. Data	17
3.3 Evaluate soccer worldcup2006.txt	18
4. First report	20
4.1 Building a report using Chap 3. exercise 1 data	21
4.2 Extend ‘Private ‘class	21
4.3 Extend chap.3 exercise 2 build report	22
4.4 Extend chap 3. exercise 3 build report	22
Worksheet 3: Database Operations and Accessing Information from the Web	24
5. Database Operations	24
5.1 Creating an empty workflow	24
5.2 Connecting KBCBOOKs.sqlite	26
5.3 Database Looping Nodes	27
6. Accessing Information from the Web	29
6.1 Chemical database information retrieval	30
Worksheet 4: Date and Time Manipulation	31
7. Date and Time Manipulation	31
7.1 Adding Random Dates	31
7.2 Importing date and time (ex2.csv)	32
Worksheet 5: Flows Variables, Loops, Switches and Advanced Reporting	34
8. Flow Variables	34
8.1 Reading sales.csv	34
8.2 Using cars dataset	35
8.4 Building a Wrapped Metanode	36
9. Loops	37
9.1 Generating data row	37
9.2 Generating a full table	39
9.3 Deleting duplicate data rows	41
9.4 Creating an original file	41
10. Switches	42
10.1 IF switch node	42
10.2 Workflow control Pages	44
11. Advanced Reporting	44
11.1 Projects.txt report building	44
11.2 Sales.csv KCB	45
11.3 Reporting building extension	46
Worksheet 6: Developing a Big Data warehouse using Walmart sales data.	47
Conclusion	50
Reference:	51


































[bookmark: _Toc60695828]Introduction

In the first place I will explain what I have found in the worksheets and in which platform I have create my labs session, personally I have chosen to work in KNIME Analytics Platform which will help me to deploy and create my exercises. These worksheets help me to improve my knowledge as quantitative analysis, data mining, problem solving, SQL and NoSQL databases, and Data Structures and algorithms. In a few words KNIME it is developing machine learning, it is very challenging at the beginning, but this platform contributes with a graphical interface for everyone knowledge. The lab session it will be from KNIME Beginners Luck and KNIME Advanced Luck, and the last worksheet it will be a Developing a Big Data warehouse in the first book it is for entry level users of KNIME which will go through majority of analysis nodes, configuration options and algorithms moreover the second book it will be more about.
[bookmark: _Toc60695829]Worksheet 1: Data Exploration and initial Models

[bookmark: _Toc60695830]1. Data exploration

In this exercise I will explain how to complete a part of data visualisation, connect database and modify column name and how you can create diagram based on multiply factory.

[bookmark: _Toc60695831]1.1 Yellow - small.data

For this first exercise as you have attached below the final result you can see two solution, in the first one I have created a workflow with Colum Rename; Rule Engine and String Manipulation and for the second solution I have more node with the same result. As the request for this exercise was to rename the data column from small.data.
[image: Graphical user interface

Description automatically generated with medium confidence]

As you can see attached in the File Reader the column from small.data need to be renamed correspondingly.

[image: Table

Description automatically generated]
The next node connection Column Rename it will help me to complete the request.

[image: Graphical user interface, application

Description automatically generated]

This is the Rule Engine command.

[image: Graphical user interface, text, application

Description automatically generated]
The last node to complete the request it was String Manipulation, which this node is will help me to modify the request for class.

[image: Graphical user interface, text, application

Description automatically generated]

[bookmark: _Toc60695832]1.2 Extending Yellow - small.data

For the second exercise which is an extension from first exercise above I have create DB Writter and I can connect the database file in folder.
[image: A picture containing text

Description automatically generated]
As you can notice I have access to the database.

[image: Graphical user interface, text, application

Description automatically generated]

[bookmark: _Toc60695833]1.3 Read adult.data

The last exercise from this chapter it will be more complex as you can observe the workflow and also, I can show you how I create three images as requested.

[image: Text

Description automatically generated]
First histogram as you can see above it will show you the workclass and how many occurrences they have.

[image: Chart

Description automatically generated]

For the next two diagram I change the colour for the column “sex” as you can notice “female” is red and “male” blue.

[image: Graphical user interface, text, application, email

Description automatically generated]

In the histogram you can see the hours-per-week and the age below.

[image: Chart, scatter chart

Description automatically generated]

And this is the last histogram created.

[image: Chart, bar chart

Description automatically generated]

[bookmark: _Toc60695834]2. First model creation

For the second exercise I will show you how to access to data modelling.

[bookmark: _Toc60695835]2.1 Decision trees using wine.data

This is the final result for this exercise, but wine.data to be precise I need to change the status for “class” so it can be read as “string”, in the next screenshot you can see.
[image: A picture containing graphical user interface

Description automatically generated]

As I mentioned this in the “Class” column.

[image: Graphical user interface, application

Description automatically generated]
In a few words Decision Tree Learner is a node that convince how to coordination in main memory.

[image: Diagram, schematic

Description automatically generated]

And here you will have the final result from two column “class” and “prediction class”.

[image: Table

Description automatically generated]
[bookmark: _Toc60695836]2.2 MLP using wine.data

For this next exercise where I need to build a training set and test set, I will use Multi-Layer-Perceptron-Predictor as you can see below.
[image: Diagram

Description automatically generated]

Let me explain to you what this node RProp MLP Learner is helping to make correct the Implementation of the RProp algorithm for multilayer feedforward networks. RPROP performs a local adaptation of the weight-updates according to the behaviour of the error function and it help you to Displays the error for each iteration as below.

[image: Graphical user interface

Description automatically generated with medium confidence]
And the last table is the Scorer View between “Class” and “prediction”. 

[image: Table

Description automatically generated]

[bookmark: _Toc60695837]2.3 Reading data “website 1.txt”

And for the final exercise from this chapter where I need to define the number of visitator on specific year, this node I used to create the final report.

[image: Graphical user interface

Description automatically generated]
For the last diagram in this chapter I used node ROC Curve and this node draws ROC curves for two-class classification problems.
[image: Chart, line chart

Description automatically generated]

[bookmark: _Toc60695838]Worksheet 2: Workflows and Data Reporting

[bookmark: _Toc60695839]3.  First Report Workflow

In worksheet 2 excises 3 it will be about how to create the data and how to export into a report.

[bookmark: _Toc60695840]3.1 Evaluating adult.data

For this exercise where I need to calculate revenue after age, I used the node Pivoting, and the support of this node is to help me to select the group of column and pivot column.
[image: Graphical user interface, text, application

Description automatically generated]

And in this case I used in the Pivoting node the column “workclass” and in the pivot column “income” and I attached the report below.

[image: Text, table

Description automatically generated]



[bookmark: _Toc60695841]3.2 Extending Evaluation of adult. Data

For this exercise which is an extension for previous workflow where I will add some node. To complete this operation I used Joiner code, and this node is associate two table.

[image: A picture containing graphical user interface

Description automatically generated]

Here is the final report for this extension.

[image: Table

Description automatically generated]

[bookmark: _Toc60695842]3.3 Evaluate soccer worldcup2006.txt

For last exercise from this chapter where I need create a report based on year 2006.

[image: A picture containing graphical user interface

Description automatically generated]

In this metanode is for total scored goals
[image: Graphical user interface

Description automatically generated with medium confidence]

This metanode is for total taken goals

[image: Diagram

Description automatically generated with medium confidence]

The last metanode is the formula I used the get the final report.
[image: Graphical user interface, application

Description automatically generated]

Here you have attached the final report.

[image: Table

Description automatically generated]

[bookmark: _Toc60695843]4. First report

For this chapter I will show you how I create an extension for previous exercise, and this is the last chapter from Beginner’s Luck KNIME and it is all about how to read the data, how to construct the report and contribute for the final report.



[bookmark: _Toc60695844]4.1 Building a report using Chap 3. exercise 1 data

[image: Graphical user interface, text, application

Description automatically generated]

[bookmark: _Toc60695845]4.2 Extend ‘Private ‘class

[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc60695846]4.3 Extend chap.3 exercise 2 build report

[image: A picture containing graphical user interface

Description automatically generated]

[bookmark: _Toc60695847]4.4 Extend chap 3. exercise 3 build report

[image: A picture containing graphical user interface

Description automatically generated]

Metanode total #scored goals
[image: Graphical user interface

Description automatically generated with medium confidence]

Metanode total #taken goals
[image: Diagram

Description automatically generated with medium confidence]
Metanode # KPI calculation[image: Graphical user interface, application

Description automatically generated]

[bookmark: _Toc60695848]Worksheet 3: Database Operations and Accessing Information from the Web

[bookmark: _Toc60695849]5. Database Operations

Of course, in this first chapter I will explain to you how nodes are required to relate to a database, and how can be connected to database so you can import/ export data and how to write data into a database.

[bookmark: _Toc60695850]5.1 Creating an empty workflow

For the first exercise from this chapter where database is present, I will use SQLite connector and for this node I need to use a path for connector. But as you can see, I also used row filter to extract first 20 rows from car-85.csv.
[image: A picture containing diagram

Description automatically generated]

Here you can see the Row Filter

[image: Table

Description automatically generated]






For node DB Writer I used the SQL command:

[image: Graphical user interface, text, application

Description automatically generated]

And this is for second node

[image: Graphical user interface, text, application

Description automatically generated]

[bookmark: _Toc60695851]5.2 Connecting KBCBOOKs.sqlite

For the second exercise where I need to keep rows only is available just “Audi” or “BMW”.

[image: Graphical user interface, application

Description automatically generated]


As you can see attached, I used this command for DB Query Reader

[image: Graphical user interface, text, application

Description automatically generated]

And here you have the result :

[image: Table

Description automatically generated]

[bookmark: _Toc60695852]5.3 Database Looping Nodes

The last exercise from this chapter is to get use with Database, so I will extract few rows, so I have used the DB Query Reader.
[image: A picture containing graphical user interface

Description automatically generated]

This node helped me to extract all the information I needed to complete this request

[image: Graphical user interface, text, application, email

Description automatically generated]

And here you have the table.
[image: Table

Description automatically generated]

[bookmark: _Toc60695853]6. Accessing Information from the Web

Certainly, the Internet is the biggest source of data in this day, and this exercise is about accessing data from web straight. It is so easy to have access at your file in actual time, but first I need to show you how can you need to give access and to connect with your google mail. 
As you can see bellow I have to give approval and then the worflow it will work, this verification it will be ask buy the node called Google Authetification.
[image: Graphical user interface, text, application

Description automatically generated]
[bookmark: _Toc60695854]6.1 Chemical database information retrieval
Here is my first workflow with google where I had to recover database information from a web page directly and for this request, I also used GET Request node which this node help to create a table with the information needed.

[image: Graphical user interface, text, application, table

Description automatically generated]

Here you can see the final table retrieve from internet.
[image: Text

Description automatically generated with medium confidence]
[bookmark: _Toc60695855]Worksheet 4: Date and Time Manipulation

[bookmark: _Toc60695856]7. Date and Time Manipulation

This chapter it improves my ability how to work with a different data and time and how to extract data in the correct mode, how to generate date and time, how you can modify the date and time.

[bookmark: _Toc60695857]7.1 Adding Random Dates

For this exercise I will demonstrate how can you extract information depend on date, on rows and column. As you can notice in my workflow, I have multiplied node about date and time and where I need change.

[image: Text

Description automatically generated]

Here I have attached the table when I execute the GroupBy #car sold during the Weekday
[image: Graphical user interface, application

Description automatically generated]

Here I have attached the table when I execute the GroupBy #car sum of money made by Month:

[image: Table

Description automatically generated]

[bookmark: _Toc60695858]7.2 Importing date and time (ex2.csv)

For this request I have used time and also, I create few example to examine the difference and to be more visible I have place all the data in Line Plot node.

[image: Text

Description automatically generated with medium confidence]


Again, I have used one Metanode which help me to Modifies time information of a date&time cell.

[image: Graphical user interface

Description automatically generated with medium confidence]

The Line Plot is a node easy to use and because it is showing you exact what you what to see, you can select what toy what to be display and you have fully control of it. Here is result for Line Plot from this exercise:
[image: Chart, line chart

Description automatically generated]

[bookmark: _Toc60695859]Worksheet 5: Flows Variables, Loops, Switches and Advanced Reporting

This is the last worksheet from the advance book KNIME which improve my all knowledge accumulate from the previous exercise which they were a bit clanged at the beginners.

[bookmark: _Toc60695860]8. Flow Variables

In this chapter I will show you how to work with “flow variable” and how to edit if it is necessary or how to create one.

[bookmark: _Toc60695861]8.1 Reading sales.csv

For this first exercise from this chapter where I need to select evidence for specific time, practice the flow variable.

[image: Timeline

Description automatically generated]




Here you can see exactly I have more options if variable:

[image: Graphical user interface, application

Description automatically generated]

Here you have the table:

[image: Table

Description automatically generated]

[bookmark: _Toc60695862]8.2 Using cars dataset

This exercise it is easy to create the node and connection between them as I directly create the flow workflow.

[image: A picture containing timeline

Description automatically generated]

[bookmark: _Toc60695863]8.4 Building a Wrapped Metanode 

For this final exercise to be executive as requested I need to use wrapped metanode, if you are asking what the difference between a simple metanode are and wrapped metanode, I will tell you, yes, they are different. The wrapped metanode have more functionality, is more advance, complex than simple Metanode.
[image: Timeline

Description automatically generated with medium confidence]

Here you can see what is insinde to wrapped metanode.
[image: Chart, line chart

Description automatically generated]

Attached you can find the final table, 

[image: Table

Description automatically generated]


[bookmark: _Toc60695864]9. Loops

For this series of exercise is all about loop, simple the loop is meaning repeated of one or more operations until they received a new command

[bookmark: _Toc60695865]9.1 Generating data row

Here you can simply see how loop is working with data generator.

[image: A picture containing table

Description automatically generated]


I give them different colours.

[image: Graphical user interface, text, application, email

Description automatically generated]

Here is the Scatter Plot final result though loop:

[image: Chart, scatter chart

Description automatically generated]







You can see attached the Scatter Plot result without loop: 
[image: Chart, scatter chart

Description automatically generated]
[bookmark: _Toc60695866]9.2 Generating a full table

The solution for the exercise where I need to use node such as date&time is very interesting because I will execute this exercise with multiply nodes, and metanode.

[image: Graphical user interface, application, table

Description automatically generated]

This are the nodes used for metanode:

[image: A picture containing timeline

Description automatically generated]

And here you can find the final report.

[image: Graphical user interface

Description automatically generated]


[bookmark: _Toc60695867]9.3 Deleting duplicate data rows

In this example you can see how loop is it working, if a row it is duplicate, in the console section you can see the error I get when I execute the node.

[image: Graphical user interface, text

Description automatically generated]

[bookmark: _Toc60695868]9.4 Creating an original file

Here you can see how loop it is creating the original file.
[image: A picture containing chart

Description automatically generated]

[bookmark: _Toc60695869]10. Switches

This chapter is helping me notice the difference for node for category Switch, in first place it is working one at a time, and I really need to have one node with Start and one node with End.

[bookmark: _Toc60695870]10.1 IF switch node

For example, in this exercise where I create 10 numbers, I also have loop and Switch node. If you are looking at node CASE Switch Data (Start) only first pot it is working and second two are remain inactive. And at these second screenshot it is working only second pot and 2 remain inactive.
[image: Timeline

Description automatically generated]

[image: A picture containing diagram

Description automatically generated]
[bookmark: _Toc60695871]10.2 Workflow control Pages

[image: Timeline

Description automatically generated with medium confidence]

[bookmark: _Toc60695872]11. Advanced Reporting

[bookmark: _Toc60695873]11.1 Projects.txt report building
[image: Text

Description automatically generated with medium confidence]

Here you have the data report result for money table:

[image: Table

Description automatically generated]

Here you have attached the result for year list:

[image: Graphical user interface, text, application, table

Description automatically generated with medium confidence]

[bookmark: _Toc60695874]11.2 Sales.csv KCB

[image: A picture containing table

Description automatically generated]

Here you have the result from data report for sums by country:

[image: Table

Description automatically generated]

Here you have the result from data report for producr

[image: Graphical user interface, text, application

Description automatically generated]

[bookmark: _Toc60695875]11.3 Reporting building extension

[image: Timeline

Description automatically generated]
[bookmark: _Toc60695876]Worksheet 6: Developing a Big Data warehouse using Walmart sales data.

The last worksheet it is based on the use of machine learning in solving the sales as well as the demand problem that there is in all Walmart stores across all stores in USA.
With the data provided for all 45 Walmart stores the task is to offer accurate prediction models for sales and demand as opposed to the existing prediction models.

The attributes that will be employed in this case will be;
[image: ]
The dataset that has been employed in this case will be a clean data file as:
[image: Text

Description automatically generated]
The actual correlation of the response variable to the other predictor variables are given to have correlation values that are represented in the below graph.
[image: Chart, scatter chart, waterfall chart

Description automatically generated]
Fuel price and temperature are negatively correlated to holiday flag and there is literally no correlation between store, CPI and holiday flag respectively. Weekly sales and unemployment are positively correlated to holiday flag which in this case is the response variable.
Looking at the correlation of store to other attributes, we have that.
[image: Chart, scatter chart

Description automatically generated]
Looking at the distribution of the holiday flag, we have;
[image: Chart, pie chart

Description automatically generated]
From the holiday and non-holiday sales, we can therefore have a dive into the amounts that are being sold per week in each of the stores collectively and what we end up with is the below distribution;
[image: Chart, histogram

Description automatically generated]
The number of sales realized is largely skewed to the right with lower value of the entire floc realized overly. Of the amounts that range from 500,000 to 1500000. The distributions of the other variables though are as indicated below.
[image: Chart, histogram

Description automatically generated]
The overall descriptive statistics on the other hand is as indicated below as well.
[image: Table

Description automatically generated]
Looking at the machine learning which was the classification and the prediction processes of the Holiday flag on employment as well as other predictor variables, we will have an ending of the performance classification of.
[image: ]
And the support vector machine classification on the other hand has a lower classification performance and come in with the value of .
[image: ]
From the above work therefore, if there needed to be an assessment of the data by truncation, then definitely logistic regression would be a better performer as opposed to Support vector machine with performance of 92% against 91%.

[bookmark: _Toc60695877]Conclusion

From all the above knowledge, it is important to note that, data analytics and machine learning will forever be utilized moving forward to help solve different business problems. 
In machine learning, it is always wise to have a proper selection of several classification algorithms as this in the long run aids in getting to know different classification algorithms’ performances. From here therefore one gets to understand the best performing algorithm and therefore chooses form that list hence applies it in any production system for classification.
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Store Weekly_Sales Holiday_Flag Temperature Fuel_Price CPl Unemployment

count 6435.000000 6.435000e+03 6435.000000 6435.000000 6435.000000 6435.000000 6435.000000
mean 23.000000 1.046965e+06 0.069930 60.663782 3.358607  171.578394 7.999151
std 12.988182 5.643666e+05 0.255049 18.444933 0.459020 39.356712 1.875885
min 1.000000 2.099862e+05 0.000000 -2.060000 2472000  126.064000 3.879000
25% 12.000000 5.533501e+05 0.000000 47.460000 2.933000  131.735000 6.891000
50% 23.000000 9.607460e+05 0.000000 62.670000 3.445000  182.616521 7.874000
75% 34.000000 1.420159e+06 0.000000 74.940000 3.735000  212.743293 8.622000
max 45.000000 3.818686e+06 1.000000  100.140000 4.468000  227.232807 14.313000
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