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About the book; Quick Intro from Author 
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post about it. In this book, I gathered all these posts in one book. Totally I wrote about 

10 blogs on it in different time from 2017. The book contains information about Azure 

ML Studio environment, how to use algorithms and create predictive analytics, how 

to transform data and so forth. You can start reading this book with no prerequisite. 
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Who Is This Book For?  

 
This book is designed for BI Developers, Consultants, Data scientists who wants to 

know how to develop machine learning solutions with Azure Machine Learning 

Studio. BI Architects and Decision Makers who wants to make their decision about 

using or not using Machine Learning for their BI applications. Business Analysts who 

want to get better insight on data and learn tricks of how to apply machine learning 

on specific data. The book titled “Azure Machine Learning Studio”, and that means it 

will cover wide range of readers. I’ll start by writing 100 level and we will go deep 

into 400 level at some stage. So, if you don’t know what Azure ML Studio is, or If you 

are familiar with machine learning but want to learn how to use Azure ML Studio, 

this book able to show you the main process.  
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Chapter 1: Introduction  

Published Date: March 27, 2017 

 

In this book, I will talk about Microsoft cloud machine learning: Azure ML Studio. I will explain the 

main components and concepts of Azure ML Studio. In the first chapter, I will talk about Machine 

Learning concepts and Azure ML. 

What is Machine Learning: 

Machine learning according to Wikipedia is: 

“subfield of computer science that gives computers the ability to learn without being 

explicitly programmed “ 

http://radacad.com/wp-content/uploads/2017/03/cover1.png
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The main concept comes from learning from data and then for a new series of data, predict based 

on the past data behavior. 

The best example is: handwriting recognition in a Post Office. 

 

The computer will be feed by many different handwriting styles. For instance, for the word 

“Referred” we may have different ways of writing it (see below image). A machine learning program 

will learn from all different writing styles, then in the new set of data, it should be able to 

distinguish it. So, the computer program will learn that the word “referred” can be written in 

different ways. Hence, for future letters, the computer program will be able to distinguish different 

varieties of writing “referred “. 

http://radacad.com/wp-content/uploads/2017/03/a2.png
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Moreover, machine learning is a new trend in BI. Before this era, we mainly focused on “What is 

happened”, “Why it happened”, or “What is happening now”. The new trend that we are looking at 

is:” What will happen” and “How to make it happen” 

http://radacad.com/wp-content/uploads/2017/03/a1.png
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The first level (What happened) has been used for many years in BI systems. Which is 

about checking what happened in the past without any level of analytics, while the second 

level fetches the same data, but it will look at the real-time or near real-time data. It can be an 

example of the internet of things. In the third level, the main aim is to see “why it happened” so we 

focus is on what if analysis. 

The fourth level mainly is about the “What will happen” which machine learning will be used here. 

It is not an easy task but it worth the effort especially for future decision making. Finally, the last 

part is about the Recommendation, that based on the specification of customers what 

action/products/ so forth good for them. 

For the first and the third level we can use BI tools such as Microsoft Power BI. The good example 

for the second level is “IoT” or using “Gateways” in Power BI. 

However, the main aim of the current series is more on the fourth and the fifth level of analysis 

which is predictive and prescriptive analytics. 

http://radacad.com/wp-content/uploads/2017/03/a3.png
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Machine Learning Cycle 

To do machine learning, we should follow a specific cycle as below: 

The first step is to identify the business problem such as: sale prediction, customer churn and so 

forth. The next step is about identifying the relevant data, what attribute has more impact on the 

problem, gather data, clean data and load data. In the second step, the ETL process may be 

applied. Finally, after gathering data and data wrangling, we have to choose the relevant algorithm 

based on the problem nature (will be explained later in this series). Finally, we split data some part 

for the training model and some other for testing the mode. The model will learn from past data to 

better predict the upcoming data. Then, we evaluate the created model and deploy it. 

 

http://radacad.com/wp-content/uploads/2017/03/a4.png


Azure Machine Learning Studio 

 

13 | P a g e  

 

In some cases, the model evaluation is not satisfactory, hence we must reconsider the business 

problem, collect other data or choose another model. 

This process applies to any other machine learning platform. 

Azure Machine Learning 

Azure ML Studio is a cloud machine learning platform. It is part of the Cortana analytics suite. 

Azure ML Studio make the process of creating predictive, descriptive and prescriptive analysis 

much easier. 

 

Azure ML Studio is in “Machine Learning and Analytics” part of Cortana. 

The main specifications of using Azure ML Studio are as below; 

1. Web-based, accessible from anywhere 

2. If you are using Cortana, for example Azure SQL database, Azure Virtual Machine and so on, 

it so easy to create analytics on it. For instance, you can get data from SQL Data Base in 

Azure and apply some analytics on them, then store the result in Azure again. Moreover, if 

you use Event hub or IoT hub, you can easily create analytics on live data (see 

http://radacad.com/wp-content/uploads/2017/03/a5.png
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http://radacad.com/part-4-live-streaming-weather-station-with-cortana-analytics-online-

data-analytics-with-azure-ml) 

3. Create a fast prototype for Machine Learning. Azure ML Studio has a group of algorithms 

which easy to use (will explain in next parts), the drag and drops environment will make it 

easy to create a fast prototype. 

4. Flexibility in using the algorithm,25 algorithms that already have been used by the Xbox 

team and Bing search team. also there is a possibility to write your R or Python Codes there 

5. Create web service out of the created model by a few clicks. 

And so many others. 

In the next chapter I will show the Azure ML Studio environment and its main components. 

 

  

http://radacad.com/part-4-live-streaming-weather-station-with-cortana-analytics-online-data-analytics-with-azure-ml
http://radacad.com/part-4-live-streaming-weather-station-with-cortana-analytics-online-data-analytics-with-azure-ml
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Chapter 2: Azure ML Studio Environment  

Published Date: March 28, 2017 

 

In the previous chapter, the main concepts of Machine Learning have been explained very briefly. 

However, if we want to talk about Machine Learning, it needs to read a whole book. In the second 

part, I am going to show the main Azure ML environment and its essential components. 

Azure ML has two types of subscriptions: Free, and Standard. In this chapter, I am using free 

subscription. The extensive explanation of the Standard subscription will be explained in the last 

http://radacad.com/wp-content/uploads/2017/03/datse1.png
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part of this series. To sign into the Azure ML portal, you can use any of your email accounts: Gmail 

account, Microsoft account, or company email. using this URL to log in to azure ML Studio: 

https://studio.azureml.net/ 

First, you should log in to the signing page as below 

 

image 1. Login Page 

  

Then, after sign into the Azure portal, you will see below page. Azure ML studio has different 

components. The first component is “Experiments”. The experiment is the first place that we will 

use for creating a machine learning project (number 1). to Create a new experiment, we have to 

click on the “New” icon in the bottom of the page. The list of created experiments will be shown in 

the middle of the page (Number 3). If you want to delete an experiment, you first should select it, 

https://studio.azureml.net/
http://radacad.com/wp-content/uploads/2017/03/211.png
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then click on the “Delete” icon (number 4). Moreover, for the copy-specific experiment, select it 

and then click on the “Copy experiment” icon (number 5). 

In the left side of the window, we have other components such as “Web Services”, “Notebooks”, 

“Datasets”, “Trained Models” and “Settings”. 

“Web services” is a place that the created web services will be shown there and you able to see 

them (I will explain the process of creating web services in the next series).  Also we have the 

“Notebook” component, for Python users (number 7). The imported dataset and new datasets will 

be accessible via the “Datasets” icon (number 8). Moreover, the “Trained Models” also store the 

created models that we can use in other applications (will explain it in the next parts). And finally, 

“setting component” that help us to arrange the environment. 

 

Image 2. Main Page 

http://radacad.com/wp-content/uploads/2017/03/22.png
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In this series I will talk about “Experiments”, “Datasets”, “Web Services”, “Trained Models”, and the 

“Setting”. 

In this chapter, we first look at the “experiment”. In the experiment, we able to create a new 

Machine Learning Module. In the experiment area we have a drag and drop environment, that we 

can put items from the menu on the left side to the middle of the screen (Number 1). Moreover, 

we able to put some more description of the experiment we are creating on the right side of the 

screen (number 2). Each Experiment could have a specific name on top of the page (Number 3) 

that has been assigned by the user. All the main components and tools for creating a machine 

learning module have been put on the left side of the screen (Number 4). We are also able to 

“Save/ Save as” the component (number 5). Finally, after creating a model, we can “Run” the 

experiment. 

 

Image 3. Experiment 

  

According to Chapter1 of this series, the first step after identifying the business problem, is about 

data gathering, data cleaning, data filed selection and splitting data. 

http://radacad.com/wp-content/uploads/2017/03/24.png
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To start a machine learning process, we have to get data first from resources. 

There are a couple of options to fetch data. 

1. Import Data set 

the first approach to import data, first click on the “database” icon on the left side of the screen 
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http://radacad.com/wp-content/uploads/2017/03/datse1.png
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then in the Data set window, first click on the data set icon in the left side (Number 1), then on the 

“New” icon on the bottom of the page. 

 

Then, below windows will be shown up. To import the dataset from your local pc, you should click 

on the “dataset” icon (Number 1), then click on the “From Local File” icon (Number 2) 

 

http://radacad.com/wp-content/uploads/2017/03/datase2.png
http://radacad.com/wp-content/uploads/2017/03/dataset3.png
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Then, you able to upload a new data set into the Azure ML experiment. Just browse your pc to 

select the data set. There are some limitations on data set type as just able to import directly from 

local pc just: CSV, TSV, TXT, ARFF, Zip and RData data types. 

After selecting datatype (number 2), approve it (number 3). You will able to see the data set in the 

Azure ML environment. 

  

 

http://radacad.com/wp-content/uploads/2017/03/dataset4.png
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In the Azure ML experiment area, you will see a “Saved Datasets” icon, also under the “My 

Datasets” you will find uploaded data set. However, there are some predefined data set in the 

system as Microsoft provided them for users (Number 3). 

 

Importing data from local pc is not the only way for importing data, the other way is using 

component “Import data”. just type word “import” in the search bar in number 1. You will see 

under the “data Input and Output” component, we have a module name “Import data” (Number 2 

& 3). Just Drag it and drop it in the middle of the screen in Experiment area (Number 4) 

http://radacad.com/wp-content/uploads/2017/03/dataset6.png
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After putting Module ” Import data” in the experiment, we able to identify the main source of data 

from a variety resources in the cloud and web resources (see below image) 

 

http://radacad.com/wp-content/uploads/2017/03/dataset7.png
http://radacad.com/wp-content/uploads/2017/03/all.png
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By using “Import data” you able to get data from different resources as has been shown in the 

above image. Many of them are part of Azure Cortana suite (Azure Blob, Azure SQL DB, Azure doc, 

and Azure Table) however there is a possibility to import datasets via web URL (first option) or 

from a web service (data feed provider). 

 For example, I want to import data from a web URL: 

https://vincentarelbundock.github.io/Rdatasets/csv/datasets/AirPassengers.csv. This a CSV file. 

First, I click on the Import data module, then in the “data source” I will choose ” Web URL via HTTP” 

(number 2), following, in the front of the “Data Source URL”, put the web link URL. Finally, in “data 

format” identify the data format as CSV (or another format). Then just run the experiment. 

  

 

After, Running the experiment, you will see a correct green sign will appear in the front of the 

module, which shows that we are correctly able to import data from the web. Now by clicking on 

the node at the bottom of the module (number 1) and then clicking on the “Visualize” option 

(number 2) you will see the imported dataset. 

https://vincentarelbundock.github.io/Rdatasets/csv/datasets/AirPassengers.csv
http://radacad.com/wp-content/uploads/2017/03/HTp-url.png
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The imported dataset has 145 rows (number 1) and three columns (number 2). Also, the detail of 

the data has been shown in the middle of the screen. Finally, a description of data both from 

statistic view(number 4) and from visual aspect(number 5) are shown in the right side of the 

screen.    

http://radacad.com/wp-content/uploads/2017/03/viewds.png
http://radacad.com/wp-content/uploads/2017/03/view2.png
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I thought these are the main approaches for importing data into Azure Ml. According to the 

machine learning process (Part1) after identifying the source data there is a need to do data 

wrangling in Azure ML. Hence, in the next Chapter I will explain how to use Azure ML  different 

components for data wrangling. 
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Chapter 3: Data Transformation in R  

Published Date: April 6, 2017 

 

In a previous chapter I have explained how to import data into Azure ML Studio environment. In 

this part, I will show how to do data cleaning, data transformation in Azure ML Studio 

environment. 

The second step in the machine learning process is about collecting (Chapter2), cleaning and 

loading data (current part). 

http://radacad.com/wp-content/uploads/2017/04/23.jpg
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Azure ML Studio has different components for data transformation (see below image ). 

http://radacad.com/wp-content/uploads/2017/03/a4.png
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Image 1. Azure ML Studio Data Manipulation and Transformation. 

In Azure ML Studio Studio, click on the Azure Experiment component (image1.1). There is a 

different type of components that can be used for the different scenario of data transformation. 

In this chapter I will talk about “Data Transformation” (Image 1.3) component and in detail data 

manipulation. This component has many things that help us to transform data, clean data and so 

forth. 

http://radacad.com/wp-content/uploads/2017/04/1.png
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the main Chapter that can be used in most of Machine Learning experiments is “Manipulation” . in 

the below image you will be able to see the different components 

  

 

Add Columns 

http://radacad.com/wp-content/uploads/2017/04/2.png
http://radacad.com/wp-content/uploads/2017/04/3.png
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Add Columns is one of the primary types of data transformation that helps you to combine two 

datasets. For example, imagine we have a dataset about weather Humidity and another one about 

the weather temperature. 

 

there are in different data set and you want to combine them. 

http://radacad.com/wp-content/uploads/2017/04/11.png
http://radacad.com/wp-content/uploads/2017/04/10.png
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The first step is to drag and drop these two data set into the experiment area. Then connect them 

to the “Add Column” module (see above image). 

if right click on the node bottom of the module “Add Columns” you will see that we have a dataset 

that has both Temperature and Humidity data in one place. 

http://radacad.com/wp-content/uploads/2017/04/7.png
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 Add rows 

This component helps us to add combine rows that we have in a dataset or combine the 

evaluation results. Imagine that we created an experiment that runs two machine learning, we want 

to compare and show the result of the evaluation for each of them. 

I am going to explain this component via an existing Experiment in Sample experiment in Azure 

ML Studio. To start, click on the experiment option (below image), then click on the sample option 

(number 2), then in the search area type the “Binary Classification: Credit risk prediction” and click 

on the sample to open it. 

http://radacad.com/wp-content/uploads/2017/04/9.png
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when you open the sample do not freak out! I will talk about all other components in this 

experiment later in Machine learning parts. Just click on the Run at the bottom of the page and 

look at the “Add rows” and evaluation models’ components. 

 

as you can see in the below image, we have two “Evaluate model” components (will talk about it in 

Machine learning part). 

http://radacad.com/wp-content/uploads/2017/04/17.png
http://radacad.com/wp-content/uploads/2017/04/18.png
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First, visualize the “Evaluation Model” component by right-clicking on the node at the bottom of 

the component (See below image). 

 

Then click on the “Visualize” option (above image). And you will see the evaluation result page. 

Just scroll down to reach the next part of the evaluation result as below. This component shows 

the accuracy of the model to us with charts and numbers. However, in add rows component only 

the numbers and data will be shown. 

http://radacad.com/wp-content/uploads/2017/04/12.png
http://radacad.com/wp-content/uploads/2017/04/13.png
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However, the node “Evaluation Model” has some also data output, to see just data not the graphs, 

I am going to drag and drop another component to model name as “Convert to Dataset” as below. 

I just did this to show you the real data that will pass to the “Add Rows” component. 

 

just connect it to the evaluation model and then right click on the bottom of “Convert to Dataset” 

component to visualize the data (see below picture) 

http://radacad.com/wp-content/uploads/2017/04/14-1.png
http://radacad.com/wp-content/uploads/2017/04/19.png
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we have the same for other “evaluation model” component as below 

 

“Add Row” component will merge this information. As you can see in the above picture, the raw 

data of the “evaluation model” is just two rows with seven columns. That each of them tries to 

explain the accuracy of the model to end user. We want to compare the results of these two 

algorithms with other ones. Hence, to see the results, right click on the bottom of the “Add Rows” 

component, then click on the “Visualize” option. 

http://radacad.com/wp-content/uploads/2017/04/20.png
http://radacad.com/wp-content/uploads/2017/04/21.png
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the below picture was shown to you. as you can see “Add Rows” has merged these data in one 

place 

 

and we able to compare the result together. I will talk about the evaluation model later in Machine 

learning part. 

Next Chapter, I will talk about the other component for data transformation. 

 

http://radacad.com/wp-content/uploads/2017/04/15.png
http://radacad.com/wp-content/uploads/2017/04/16.png
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Chapter 4: A Machine Learning Prediction 

Scenario – Data Cleaning  

Published Date: June 1, 2017 

 

In previous Chapters Chapter1, Chapter 2 and Chapter 3 I have explained some about the Azure 

ML Studio environment, how to import data into it and finally how to do data transformation using 

Azure ML Studio component. 

In this chapter and the next one I am going to show how to do a Machine Learning in Azure ML 

Studio using different components via a scenario. 

First based on the Machine Learning Process (see below image), the first step is to identify the 

business problems 

http://radacad.com/azure-machine-learning-part-2-azure-ml-environment
http://radacad.com/azure-machine-learning-part-3-data-transformation-in-r
http://radacad.com/wp-content/uploads/2017/06/9.png
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 What is the Business Problem? 

I am going to predict whether a customer will be Benign or Malignant. I have a dataset that 

shows the laboratory results of cancer cells, also the patients ID, and the final doctor ’s diagnosis 

as “B” and “M”. 

I have imported the data as a “CSV” file, the CSV file has 569 records and 32 columns (see below 

picture). In the right side of the picture, you will see a menu that shows the statistics about the 

data (number 3). Moreover, in number 4 and 5, you able to see the chart that shows the histogram 

of the diagnosis column data. 

http://radacad.com/wp-content/uploads/2017/03/a4.png
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I am going to change the data description of the diagnosis. I want to replace “B” with “Benign” 

and “M” with “Malignant“. This can be done using “SQL Transformation“. SQL Transformation 

component can be accessed under the “Data Transformation” component. Just drag and drop it 

http://radacad.com/wp-content/uploads/2017/06/2.png
http://radacad.com/wp-content/uploads/2017/06/1.png
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to the experiment area, then connect it to the dataset as number 2 in the below picture. To write 

SQL code click on the component, then write a normal SQL Statement to transfer data as below 

“select case diagnosis WHEN ‘B’ then ‘Benign’ else 

‘Malignant’ end as [Real diagnosis], * from t1;” 

The code will replace the value of column “diagnosis”. as you can see in the above code, the data 

has been selected from the “t1” table. So, what is “T1” table, as you can see in the below picture 

(number 2). SQL transformation component has three main input nodes. The first node is called 

“t1” as we connect the dataset to it. so, if you connect your dataset to the second node then in 

SQL scripts you should select your data from “t2” 

  

 

  

The next step for Data cleaning is to remove the columns that we think does not have an impact 

on the prediction. 

Select Column Data 

I am going to remove the “Patient ID” from the dataset using “Select Columns in Dataset” to 

select the columns that I need. 

http://radacad.com/wp-content/uploads/2017/06/3.png
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after running the code, we will see the below results, so the “ID” columns have been r3emoved and 

we have now 31 columns instead. 

 

There is some possibility to have “Missing Values“. The missing value may impact on the 

pr3ediction results, so always recommend to remove them. There is a component in Azure ML 

http://radacad.com/wp-content/uploads/2017/06/4.png
http://radacad.com/wp-content/uploads/2017/06/7.png
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Studio called “Clean Missing Values”  as shown below. This component can remove data that 

does not have at value. (see below picture). 

 

The next step for data cleaning is to change the data structure, the diagnosis data column was 

“string” type ( see the below picture ), before adding the edit metadata component, the diagnosis 

column was “String Feature”. 

 

for making the prediction, we are going to use “Two-Class” algorithms that need a “categorical” 

data, hence we need to change the diagnosis data type. To change the data type in Azure ML 

Studio we have a component that helps us name “Edit Metadata”.  

http://radacad.com/wp-content/uploads/2017/06/8.png
http://radacad.com/wp-content/uploads/2017/06/11.png
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As you can see in the above picture, I have drag and drop this component into the experiment 

area, then in number 3, I specify the column that I need to change the data structure. Following, in 

number 4, I change the column to categorical data. 

You are also able to change the name of the column in the Edit metadata component as shown in 

number 6. 

Now I am going to run the code. However I want to see the final result of adding “Edit Metadata”. 

There is a possibility to run just one node at the time in Azure ML Studio to make experiment 

creation faster. 

For instance, after adding the “Edit Metadata” I just right-click on the node and I have selected 

the ” Run selected node”. 

http://radacad.com/wp-content/uploads/2017/06/9.png
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http://radacad.com/wp-content/uploads/2017/06/10.png
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Now If I visualized the data at the node” Edit Meta Data” you will see that the diagnosis column 

has a  ” categorical  Feature” data type which good for making the prediction. 

 

there are still some steps for doing the data cleaning and feature election, that I will explain in the 

next Chapter. 

To sum up, in this chapter, I have explained how to work with “SQL Transformation” Component, 

“Select specific columns” to removing attributes. How to remove missing value using “Clean 

Missing Data” component. Also edit metadata to change the name and type of columns. 

I next chapter I will explain how to normalize these data, how to find which attributes have more 

impacts on the “diagnosis ” columns prediction, also how to split data, train model, score morel, 

evaluate the model. 

  

 

http://radacad.com/wp-content/uploads/2017/06/12.png
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Chapter 5: A Machine Learning Prediction 

Scenario – Feature Selection 

Published Date: June 2, 2017 

 

In the previous chapter, I start to do prediction the cancer diagnosis using some laboratory data. I 

have explained some of the main components for doing the data cleaning such as “SQL 

Transformation”, “Edit Meta Data”, “Select Columns” and “Missing Values”. 

In this chapter, I am going to show the rest of the data cleaning process using Azure ML Studio 

components and how to split data for training. 

http://radacad.com/azure-ml-part-4-a-machine-learning-prediction-scenario-1
http://radacad.com/wp-content/uploads/2017/06/22.png
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In the last chapter, we come up with the below process. 

 

http://radacad.com/wp-content/uploads/2017/03/a4.png
http://radacad.com/wp-content/uploads/2017/06/9.png
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Now we are going to do some more data cleaning as “Normalization of Data”. 

Look at the output of the data from “Edit metadata”: 

 

If you look at the data, you will see that each column has its data range, for instance column 2 

(number 1 in the above picture ) has data range between 9 to 20, whilst the column number 5 

(number 2 in picture) has values between 100 to 500, the same for column 6 (number 3), the data 

range is between 0.01 to 0.1. So the data is not in the same range. To do machine learning, it is 

important that all data be in the same range. I am going to bring data in a range of 0 to 1 using 

the “Min-Max” algorithm. There is a component in Azure ML Studio name “Normalize Data“. 

As you can see in the below picture, Normalize data component exits under “Data 

Transformation” Component. 

http://radacad.com/wp-content/uploads/2017/06/13.png
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I drag and drop the component to the experiment area, in the right side of the experiment, we 

able to specify the normalization method (number 4 in the above picture), for this experiment I 

have to choose the “Min-Max” method. Also, we able to select which column we want to 

normalize (number 5 in the picture). 

After running the experiment we will have below data set that is normalized in comparison with 

the previous one. 

http://radacad.com/wp-content/uploads/2017/06/14.png
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So, now we have enough data cleaning and data wrangling in our dataset. The next step is about 

the “Choosing the right data for prediction” that we call it ” Feature Selection”. 

Feature selection 

Is the process of finding which attributes ha more impact on the prediction columns. In our 

example, we are going to see which laboratory measure has more impact on the Diagnosis result. 

There are many approaches in machine learning to do that using algorithms like “regression, 

decision tree”, correlation analysis will help. 

In Azure ML Studio there is a component name “Filter Based Feature Selection”.  

in the below picture, I have shown how I use it to find which attributes have more impact on the 

diagnosis of the cancer condition. 

http://radacad.com/wp-content/uploads/2017/06/16.png
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As you can see in the below picture, I have connected the output of the normalization component 

to the input node of the “Filter Based Feature Selection“. By clicking on this node, in the right 

side, you will see some options that you have to set them up first. 

First of all, you should choose the algorithm for the aim of feature selection. In this experiment, I 

have choose the “Pearson Correlation” analysis (Number 3). However, there are many other 

approaches that I will talk about them later. Then, in the next textbox (number 4), I have identified 

the columns that I want to predict, which in our example is “Diagnosis column“. 

  

 

Finally, in the last textbox, I specify the number of features that I am interested in having for 

prediction among 32 columns, the default value is 1, but I specify it as 10 (see below picture). 

http://radacad.com/wp-content/uploads/2017/06/18.png
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Then, I run the experiment to see the result of the feature selection by right click on the left output 

of the node (see number 1 in the below picture) 

http://radacad.com/wp-content/uploads/2017/06/18.png


Azure Machine Learning Studio 

 

56 | P a g e  

 

 

The below result will be shown, as you can see, now we have 11 columns instead of the 32 that 

means these are columns that have more impact on the predicting of a cancer diagnosis. 

http://radacad.com/wp-content/uploads/2017/06/19.png
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If you right click on the right side output node of  the “feature selection” and visualize the dataset, 

you will see below data: 

http://radacad.com/wp-content/uploads/2017/06/20.png
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This data shows which factor has impacted more on the “real diagnosis” column, for instance, 

column “Point_Worst” has 79% impact on the diagnosis, or “Perimeter_worst” has 78% impact. All 

of this analysis has been done by correlation analysis to see the impact of each attribute on a 

predictable column. 

We are were done by data cleaning and feature selection. Now we clean our data, we identify 

which factor has more impact on the “cancer Diagnosis”. 

The next step according to the machine learning process is so spat data for training and testing 

purpose 

Split Data 

The main aim of machine learning is to learn from past data, so we have to provide a set of data to 

train the model. The training dataset helps an algorithm to understand the data behavior better, so 

able to learn from past data and predict future data. 

Also, after creating the model, we should test it to see whether they predict well or not, so we have 

to provide a Test dataset from what we already have to check the results. 

http://radacad.com/wp-content/uploads/2017/06/21.png
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There is a component in Azure ML Studio that help us to create a test and train dataset name 

“Split Data“. Split data can be found under the “Data Transformation” component. (number 1). 

Just drag and drop it to the experiment and connect it to the output of “feature selection” ( the 

dataset output that is in left side). 

Then on the right side of the experiment, you will see windows that show the parameter list. The 

first parameter identifies how to split the dataset, which I choose the “Split Rows”, there are other 

approaches like using a regular expression for dividing the dataset into train and test, which 

hopefully I will talk about them later. Next in number 4, you see that I specify that 0.5 % of data 

should go for testing and 0.5% for training. Always this percentage should be above 70% that 

provides more data for training. In number 5 and six we can set a value for the seed to make the 

experiment consistency for each run. 

 

Now by running the code, we have two datasets: Training dataset which located on the left side of 

the “Split Data”. The test data has been located on the right side of the “split Node” 

http://radacad.com/wp-content/uploads/2017/06/22.png
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Now we have “Training dataset” and “Testing Dataset”. 

In the next chapter I will show how to choose algorithms and also how to train, test, and evaluate 

the model. 

  

 

  

http://radacad.com/wp-content/uploads/2017/06/55.png
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Chapter 6: A Machine Learning Prediction 

Scenario (1) 

Published Date: June 6, 2017 

 

In previous Chapters (Chapter 4 and Chapter 5), I have explained some of the main components of 

Azure ML Studio via a prediction scenario. In chapter one the process of data cleaning (using SQL 

Transformation, Cleaning Missing Value, Select specific Columns, and Edit Meta Data) has 

been explained. And in the second chapter, I have explained how to apply Data normalization, 

Feature selection and how to split Data for creating Training and Testing Datasets has been 

explained. 

http://radacad.com/azure-ml-part-4-a-machine-learning-prediction-scenario-1
http://radacad.com/azure-ml-part-4-a-machine-learning-prediction-scenario-2
http://radacad.com/wp-content/uploads/2017/06/56.png
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In this chapter, I will continue the scenario of predicting patient diagnosis to show how to select 

appropriate algorithms,  Train Models, and Test Models (Score), In the next chapter I will show 

how to evaluate a model using “Evaluate Model” component, also how to find the best 

parameters for algorithms using Tune Model Hyperparameters, and also check the algorithm 

evaluation result on different portion of the dataset using Cross Validate component. 

 

How to choose Algorithms 

Many algorithms address the different types of machine learning problems. In Azure ML Studio, 

there are four types of algorithms: Anomaly Detection, Classification, Clustering, and 

Regression.  

 Anomaly Detection: these types of algorithms help find cases that not follow the normal pattern 

of the data such as finding the fraud in credit cards (above pictur3e Number 1). 

http://radacad.com/wp-content/uploads/2017/06/azurealgo.png
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Classifications: Classification can be used for predicting a group. For instance, we want to predict 

whether a customer will stay with us or not, or a customer will get a Bronze, Silver, or Gold 

membership. In Azure ML Studio we have two sets of algorithms for classification as: Two-Class 

and Multi-class algorithms (See below Picture) 

  

 

Clustering 

Clustering algorithms like k-mean clustering (I have a chapter on it) more used for finding the 

natural pattern in data without making a prediction. 

Regression  

http://radacad.com/wp-content/uploads/2017/06/56.png
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Regression algorithms are used for predicting a value. For instance, predicting the sales amount in 

a company. 

In this scenario we are going to predict whether a patient will be Benign or Malignant. So, I have 

to use two-class algorithms. 

So, I am going to use two-class classification algorithms. 

To get a better result, it always recommends to : 

Try different algorithms on a dataset to see which one better able to predict. 

Try different Dataset it is a good idea to divide a current dataset to multiple one, and then check 

the algorithms evaluation in different Chapters of a dataset. in this scenario I am going to use a 

component name “Cross Validate Model” 

Try different algorithms Parameters. Each algorithm has a specific parameter’s values, It always 

recommended to try the different parameter’s value. There is a component in Azure ML Studio 

called “Tune Model Hyperparameters”, that run the algorithms against different parameter’s 

value. 

First I am going to try two algorithms on a single dataset to see which one better predict the 

patient’s diagnosis. 

I select the “Two-Class Decision Forest” and “Two-class Decision Jungle” to see which one 

better predict. 

I search for them in the left side menu, and drag and drop them into the experiment area. 
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to work with thee models we need to train them first, there is a component name “Train Model” 

that help us to train a model. Train model component gets two input: one from the algorithm and 

the other from the dataset (in our example from a split output node at the left side) see below 

picture. Moreover, click on the train model components, and on the right side of the experiment in 

properties (number 4), we have to specify the columns that we want to predict. In this example is 

“Real Diagnosis”. 

http://radacad.com/wp-content/uploads/2017/06/23.png
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Finally, we have to test the model. To test a model in Azure ML Studio, there is a component name 

“Score Model“. Search for it and drag and drop it into the experiment area. The scoring model 

gets first input from train model component, that is a machine learning algorithm, and the right 

side input from the split component the output for the testing dataset. 

  

http://radacad.com/wp-content/uploads/2017/06/24.png
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I just created the same process for “two-class decision jungle and forest” (see below picture). 

Now I am going to run the experiment, to see the result. 

  

http://radacad.com/wp-content/uploads/2017/06/25.png
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after running the experiment, click on the output node of one of the scoring model and visualize 

the dataset. In this dataset, you will see that we have 284 rows (that is the testing dataset), also you 

will see that we have 13 columns instead of 11. the two other columns are for the result of 

predictions as: Score Label and Score Probabilities. 

The Score Label: show the prediction of the diagnosis for patients. The score Probabilities show the 

probability of predictions. For instance, for the first row  the prediction of the model was patient 

with these laboratory result will be Benign with 50% probability 

http://radacad.com/wp-content/uploads/2017/06/26.png
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In the next chapter, I will show How to evaluate the result of the prediction, how to try different 

algorithm parameters using hyper tune parameters, and also how to check different dataset using 

Cross-Validation. 

  

 

  

http://radacad.com/wp-content/uploads/2017/06/27.png
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Chapter 7: A Machine Learning Prediction 

Scenario (2) 

Published Date: June 8, 2017 

 

In the previous Chapters from Chapter 1 to 6, I have explained how to do machine learning 

process. 

The data cleaning such as SQL transformation, select specific columns, remove missing 

values,  Edit metadata, and normalize data.  Also, I have explained how to find relevant 

attributes using Feature Selection Feature to identify which feature is more important than the 

other. Then I showed how to split data using Split Data component to train and test the model. 

Then, I show how to train and test the model. 

In this chapter, I will show how to evaluate the results and also how to interpret the evaluation 

measures. 

http://radacad.com/wp-content/uploads/2017/06/28.png
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So in the previous Chapter we came up with the below process. we create a model (see below 

picture) 

 

Now we need to evaluate the model. There is a component name Evaluate Model. Just drag and 

drop it to the experiment area (see below picture). Evaluate model has two input node. In this 

experiment, we have two models, so we have two score model (as you can see in the below 

picture). Then connect the output node of Score Model (Testing) to the input of Evaluate Model 

(see number 2 and 3). 

http://radacad.com/wp-content/uploads/2017/06/26.png


Azure Machine Learning Studio 

 

72 | P a g e  

 

 

Now let's check the Evaluate model components. 

Right click on the output node of the Evaluate Model to see the result of the evaluation via 

Visualize icon. You will see the below image right after.  We have a chart below — the legend 

shows to color as blue and red. The blue one is related to the left side algorithm (in our 

experiment) and the red one related to the right side algorithm)used to check the performance of 

a two-class algorithm. 

In this chart the first chart is “ROC” is a receiver operating characteristic curve. The plot is used 

to check the performance of the binary classification. We have two value in x and Y  axis — true 

Positive and False Positive Rate. 

https://en.wikipedia.org/wiki/Receiver_operating_characteristic
http://radacad.com/wp-content/uploads/2017/06/evaluate.png
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But, what is True Positive and False Positive? 

  

  

In a Two-Classification Problem, the prediction and real world scenario may have below situation. 

The evaluation will look at the test dataset to compare the 

True Positive: if values in the real world are 1 (for instance in our example, Benign) and out 

algorithm correctly predict patients will Benign so we call it true positive (the higher number 

better) 🙂 

False Negative: In the real world scenarios, the patient becomes Benign but in our 

algorithm predict they will get Malignant. Which means in real case it is true but in Prediction it is 

Negative. 🙁 

False Positive: In a real-world scenario, the patient becomes Malignant but in our model, we 

predict they are  Benign which is incorrect so we call it False Positive. 🙁 

True Negative: In a real-world scenario, the patient becomes Malignant and our machine learning 

pr3ediction is that they will become Malignant 🙂 

So in the ROC chart as below we are going to see the relation between True Positive and False 

Positive.  As you can see below picture, as the line close to the Y axis, it means that it has better 

performance. That is below picture both charts have good performance. 
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If you scroll down the evaluate model page, you will see the below picture . as you can see we 

have some values that help us to evaluate the model's performance. 

First we have the True Positive, False Negative, true negative and false positive value on the right 

side of the page (below picture number 1). 

Also we have some other measure for evaluating the model performance: 

Accuracy:  The accuracy is about the (∑TP+∑TN)/Total population 

So in the below picture in number 2, you will see it is 93%. As much as accuracy higher better. 

Recall: The recall is the ∑TP/(∑TP+∑FN). That measure how the model is good in predicting 

the true positive cases comparing the total case that happen true. In our example it is 93%. 

Precision: The precision is the ∑TP/(∑TP+∑FP) . in our example is 90% 

F1 Score: The F1 Score is the ∑2TP/(∑2TP+∑FP+∑FN) which is 91%. 

http://radacad.com/wp-content/uploads/2017/06/28.png
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The bar chart for Threshold and AUC (the area under the ROC curve) shown in below picture. It 

shows 94% which is great. The Threshold of 50 %. So it always good to have an AUC more than the 

threshold, which means truer positive than False Positive. 

 

Overall, all two algorithms perform well. 

As I have mentioned it, to enhance the performance algorithms, there are three main approaches: 

1. it always recommend to run multiple algorithms to see which algorithms best fir the dataset 

and able to predict the data better. 

2. Do Cross Validation, to check the result of Machine Learning on each dataset sample 

3. Check the different parameters for algorithms. Each algorithm has its parameters list, it is 

important to find the best parameters that cause better performance. This can be done in Azure 

ML Studio via Hyper Tuning Parameters. 

In the next chapter, I will show how to enhance the performance of model via Cross Validation 

and Hyper Tune Parameter  Component. 

http://radacad.com/wp-content/uploads/2017/06/29.png
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Chapter 8: Tune Parameters: Machine 

Learning Prediction  

Published Date: June 19, 2017 

 

In the previous Chapters from Chapter 1 to 7, I have explained how to do machine learning with 

Azure ML Studio. I have explained some of the main components in Azure ML Studio that helps us 

to do data wrangling, train the model, feature selection and evaluating the result. 

The data cleaning such as SQL transformation, select specific columns, remove missing 

values,  Edit metadata, and normalize data.  Also, I have explained how to find relevant 

attributes using Feature Selection Feature to identify which feature is more important than the 

http://radacad.com/azure-ml-part-7-a-machine-learning-prediction-scenario-4
http://radacad.com/wp-content/uploads/2017/06/random-sweep.png
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other. Then, I showed how to split data using Split Data component to train and test the model. 

Then, I show how to train and test the model. Moreover, in the last chapter I have explained the 

evaluation process Evaluate Model. 

In this chapter, I am going to show another way of enhancing the model as “Try Different 

parameters“. Each algorithm has its parameters. Choosing the right Parameters for each dataset 

and algorithms can improve accuracy. In Azure ML Studio, there is a component name “Tune 

Hyper Parameters”. This component will help us to improve the accuracy better. 

 

“Tune Model Hyperparameters” get two inputs: one for data and for the aim of the training 

model, which comes from the split data component, another one from the algorithm. This 

component can be the replacement of the Train Model. 

If you click on the component, on the right side of the experiment area,  you will see the properties 

panel. As you can see in the below picture, by clicking on the “Tune Model Hyperparameters“. 

We have a couple of the parameters that we should set them up. The first parameter is about the 

http://radacad.com/wp-content/uploads/2017/06/hyper.png
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method that we want to try different parameters value. In the below picture, first I have chosen the 

“Random Sweep“. It performs a set number of training iterations by randomly choosing a 

parameter’s value. So, this component will try different parameter’s value randomly and train the 

model based on them(Number 3). The second parameters to set up is (number 4) how to specify 

the number of times we have to run the code. This helps us to identify with which parameters what 

accuracy we will have. 

Then in number 6, we have to specify the item we are going to train the model and identify which 

column we are going to predict. For this example we choose “Real Diagnosis“. In number 7 and 8, 

we have to specify the metric for measuring the model performance. If the problem is 

classification, then we need to go for accuracy or recall measures. If the model is about predicting 

a value and we using the regression models, then we should select one of the items from number 

8 in the picture. 

 

The other option is to test all the parameters against each other that means trying different 

parameters combinations and identifying the best of them. We call this approach as trying “Entire 

Grid“. as you can see in the below picture in number 1, we select “Entire Grid” as the approach to 

http://radacad.com/wp-content/uploads/2017/06/random-sweep.png
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find the best parameters. As you see here we are not to specify the number of times we run the 

training model. 

 

Now, we set up the code, we are going just to run the experiment. After running the experiment 

you will see we have two output for the “Tune model Hyperparameters”. The first output at the left 

side has the dataset that shows the parameters value and relative accuracy to them (See below 

picture). 

As you can see in the below picture, the first4 first column is parameters for decision forest 

algorithm that we have. Such as the number of sample per leaf, depth of the decision tree, number 

of the decision tree. As you can see from the below picture, we have six other columns that shows 

the accuracy, Precision, Recall, and so forth value that we got based on the selected parameters. So 

it helps us to assign better parameters for our model. 

http://radacad.com/wp-content/uploads/2017/06/entiregrid.png
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The other output of the “Tune Model Hyperparameter” is to visualize of the decision tree (see 

below picture). So you see the different models that have been trained. 

 

In the next chapter, I will talk about the “Cross Validation” component that is another way of 

enhancing the accuracy by trying different datasets. 

https://msdn.microsoft.com/library/azure/038d91b6-c2f2-42a1-9215-1f2c20ed1b40 

 

http://radacad.com/wp-content/uploads/2017/06/accuracy1.png
http://radacad.com/wp-content/uploads/2017/06/dt.png
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Chapter 9: Cross Validation: Machine Learning 

Prediction  

Published Date: June 20, 2017 

In the 

previous Chapters (from Chapter 1 to Chapter7), I have explained the whole process of doing 

machine learning inside the Azure ML Studio, from import data, data cleaning, feature selection, 

http://radacad.com/wp-content/uploads/2017/06/cross0.png
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training models, testing models, and evaluating. In the last chapter, I have explained one of the 

main ways of improving the algorithms performance name as “Tune the algorithm’s parameters” 

using “Tune Model Hyperparameters”. In this chapter am going to show another way for 

enhancing the performance using “Cross Validation”.  

So what is Cross Validation? 

Cross-Validation is a model validation technique for assessing how the results of the statistical 

analysis will generalize to an independent data set. So we are applying the algorithms in a different 

portion of the dataset to check the performance. So the process is 1. get the untrained dataset and 

model 2. partition data into some folds and sub-datasets 3. applied the algorithms on this dataset 

separately it helps us to see how algorithm perform for each dataset, also it helps us to identify the 

quality of the data set and understand whether the model is susceptible to variations in the data. 

So initially, we follow the below process. Just split the dataset into two separate datasets as below. 

One for Training and one for testing.  

http://radacad.com/azure-ml-part-8-tune-parameters-machine-learning-prediction-5
http://radacad.com/wp-content/uploads/2017/06/110.png
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Now we are going to divide our datasets into multiple folds as below picture. As you can see in the 

below picture, I have five different datasets, which I applied a model to each of them to see what is 

the performance on each dataset 

  

,  

In Azure ML Studio, we able to do the Cross-Validation with the component with the same name 

as “Cross Validation Model”. Cross-Validation model works both for training and scoring (testing) 

the model, so there is no need to add these components (See the below picture) 

http://radacad.com/wp-content/uploads/2017/06/210.png
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As you 

can see in above picture, it gets one input from mode (decision forest) and the other input come 

from 

the data for training.  

http://radacad.com/wp-content/uploads/2017/06/cross0.png
http://radacad.com/wp-content/uploads/2017/06/cross.png
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By clicking on the “Cross Validation Model” component, we will see a properties panel that has 

just two parameters to set, the prediction column that is “real Diagnosis” and the Random 

Seed.    

http://radacad.com/wp-content/uploads/2017/06/cross5.png
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We run the experiment, Then, by right click on the left side output node of Cross-Validation model 

(below picture number 1), and click on the visualize icon, you will see the result for 

prediction.    

The below windows will show up, as you can see in the first column, the fold number (dataset 

number) is in Colum 1, and two last columns (column 13 and 14) show the prediction result and its 

probability to happen. 

By 

clicking on the other output node of the cross-validated  model, (number 2 in the previous 

http://radacad.com/wp-content/uploads/2017/06/cross1.png
http://radacad.com/wp-content/uploads/2017/06/cross3.png
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picture), you will see the analysis for each dataset (see below picture) so for first column (Fold) we 

have the dataset number or fold number, the second columns show the number of data in each 

fold. By default, we have ten folds, but you can change it using the “Partition and Sampling” 

component (will talk about it later in this chapter). The third column is about the model that we 

run. From column 4 to 10, you can see the accuracy measures that show the performance of the 

algorithms on each dataset. So as you look into accuracy in column 4, you will see that the value 

ranges from 89 to 1 which good and shows the dataset is pretty 

well.       if 

you wish to specify the number of folds yourself, then you have to use the component name ” 

Partition and Sample”. See the below picture. This component gets one input from the split 

dataset and one output that has the data for cross-validation 

http://radacad.com/wp-content/uploads/2017/06/cross4.png
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if you click on the component, you will 

see the properties panel in the right side. 

As you see in 

the above picture, there are some parameters that we able to assign. First for Cross-validation, I 

have chosen the “Assign to Folds” value for partition and sample mode.  Also I have ticked the 

http://radacad.com/wp-content/uploads/2017/06/sample3.png
http://radacad.com/wp-content/uploads/2017/06/sample.png
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option for “Random Split” to decrease the possibilities of biased data selection.   And finally for 

Specify number of folds to split I choose 5. so instead of 10 folds of data in cross-validation, now 

we have five folds. Also there is a possibility to pass one data fold to cross-validation by selecting 

“Pick Fold” as you can see in below picture 

so we have 

below process

http://radacad.com/wp-content/uploads/2017/06/sample1.png
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as you 

can see in above picture, I have connected the output of the partition and sample to the input of 

the cross-validation method. And I run the experiment, so I saw below data. I click on the first 

column (fold assignment), and on the right side of the windows, There is a chart that shows the 

summary of data. You see there that we have five folds now instead of 10. 

http://radacad.com/wp-content/uploads/2017/06/sample4.png
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  In the 

next Chapters, I will talk about the creating web service from Azure ML Studio model, how we can 

use it in Excel or other application. https://en.wikipedia.org/wiki/Cross-validation_(statistics) 

https://msdn.microsoft.com/library/azure/75fb875d-6b86-4d46-8bcc-74261ade5826 

 

  

http://radacad.com/wp-content/uploads/2017/06/sample6.png
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Chapter 10: Create Web service from Models  

Published Date: February 27, 2019 

In previous Chapters, I have explained how to create a machine learning scenario using Azure ML 

Studio components. 

One of the main advantages of using Azure ML Studio is the ability to create a web service from it. 

That means the created model can be used in other services via an API URL and Password. 

In this chapter, I will show how to create an API for a predictive model. 

In this chapter, we are going to use Titanic dataset for the aim of creating a web service. 

We have a dataset about Titanic, that has information such as passenger class, age, gender and 

people survived or not. Also, there is some other information such as passenger name and ID 

exists which we do not need them at this stage. 

To access the Titanic Dataset, you can find it in all machine learning weblog and website such as 

Kaggle [1]. 

Import the dataset and create the below model in Azure ML Studio Studio Experiment. 

http://radacad.com/azure-ml-part-9-cross-validation-machine-learning-prediction-6
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As you can see in the above picture, there is a need to select only Survived, Age, Sex, and PClass 

from all column list and for train model just Survived Column. 

  

http://radacad.com/wp-content/uploads/2019/02/1.png
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after creating the model, you need to run it, then click on the Predictive Web Service to access the 

web service. Next, (as you can see in the below picture, two different tabs exists one for 

experiment and the other one for Predictive experiment. And we have two extra nodes one for the 

input web service and another one for the output web service. 

http://radacad.com/wp-content/uploads/2019/02/4.png
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run the experiment, however, there is a need to change the input and output of the web services. 

Input Web service needs to get the input from users that is Age, Gender, and their PClass. For the 

output is the same, end users need to see the prediction results which is Score and Score 

Probabilities.  

As a result, we need to change the model before creating the web service, remove the connection 

between input web service and connect it to the input of the Score model, then customized the 

select column node and remove the Survived column from the list (because for the input of the 

web service, user just need to provide age, gender, and passenger class, not the survived 

condition) 

http://radacad.com/wp-content/uploads/2019/02/5.png
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Next, you need to modify the connection for the output as well, so delete the current connection 

between the output node and, then add a new Column Selector node which selects only Score and 

Score Probability. Then connect the input of the output web service to it (as shown in the below 

picture). Then run the experiment again and click on the deploy web service at the bottom of the 

page 

 

http://radacad.com/wp-content/uploads/2019/02/6.png
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Now, a new page will show that provide some detail information about the web service. 

In the new page you able to see the API code, the request and response link that shows how to set 

up web service and also the Test button to see how web service work. 

 

click on the Test and see the result 

http://radacad.com/wp-content/uploads/2019/02/7.png
http://radacad.com/wp-content/uploads/2019/02/8.png
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as you can see in the above picture, you need to provide some information and at the bottom of 

the page the result will show up. 

In the next step, you able to analyze the data in Excel by clicking on the Excel 2013 or later. By 

clicking a new Excel file with sample data will be download, enable the file and then click on the web 

service name  

  

http://radacad.com/wp-content/uploads/2019/02/9.png
http://radacad.com/wp-content/uploads/2019/02/10.png
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http://radacad.com/wp-content/uploads/2019/02/12.png
http://radacad.com/wp-content/uploads/2019/02/13.png
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select the Use Sample Data, then under the input 1, choose the data range, then identify the 

output range click on the Got it, Auto-predict and then Predict option to see the results. 
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http://radacad.com/wp-content/uploads/2019/02/13-1.png
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[1] Kaggle: https://www.kaggle.com/francksylla/titanic-machine-learning-from-disaster/data  

  

  

 

 

 

 

 

https://www.kaggle.com/francksylla/titanic-machine-learning-from-disaster/data
http://radacad.com/wp-content/uploads/2019/02/14.png
http://radacad.com/wp-content/uploads/2019/02/15.png
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Upcoming Training Courses 

 
Leila runs different Microsoft Machine Learning training courses both online and in 

person. RADACAD also runs Power BI and SQL Server courses ran by Reza Rad. Our 

courses run both online and in person in major cities and countries around the 

world. Check the schedule of upcoming courses here: 

 

 http://radacad.com/events  

 

http://radacad.com/advanced-analytics-training  
 

http://radacad.com/events
http://radacad.com/advanced-analytics-training

