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Introduction 

 

The project is based on creating a lab to demonstrate the capabilities of Spark. In order to achieve 

the goal, we are going to perform the following activities.  

• Develop the environment  

o Installation of docker engine  

o Download the Hadoop docker container from cloudera  

o Setup docker environment  

• Import our dataset into the environment  

• Develop a list of commands for Spark  

• Implement these commands over dataset and record the result 

 

 

Spark provides an interface for programming entire clusters with implicit data 

parallelism and fault tolerance 
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Data Set 

In order to develop the report and show the power of Spark, we have selected the dataset from 

Kaggle. It belongs to the Crypto Finance. Crypto currencies are emerging concept. A cryptocurrency is 

a digital asset designed to work as a medium of exchange wherein individual coin ownership records 

are stored in a ledger existing in a form of computerized database using strong security mechanism in 

de-centralized manner.  

 

Our dataset is based on the crypto currency exchange (bitfinex) that holds the historical data the price 

of 321 different currencies at 1-minute(s) resolution, from the year 2013 to the date of download.  

Dataset link : https://www.kaggle.com/tencars/392-crypto-currency-pairs-at-minute-resolution  

 

(The data in the CSV files is the raw output of the Bitfinex API. This means, there are no timestamps 

for time periods in which the exchange was down. Also, if there were time periods without any 

activity or trades there will be no timestamp as well.) 

 

OHLC (Open, High, Low, Close)  

These terms are used in exchange to describe the price during a time-period, open and close 

represent the price at the start and end respectively, whereas low and high represents Nadir and Apex 

during that time-period.  

 

Data format  

The data is presented into CSV files, for file for each currency pair. Files have following columns:  

• Time: the start time of the transaction duration (one minute)  in integral format, the number of 

milliseconds elapsed since Jan 1, 1970.  

• Open: the price at the start of transaction period  

• Close: the price at the end of transaction period  

• Low: the lowest price during the transaction period  

• High: the highest period during the transaction period  

• Volume: total number of units exchange during the transaction period  

 

 

 

 

 

 

 

https://www.kaggle.com/tencars/392-crypto-currency-pairs-at-minute-resolution
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Snapshot of a CSV file  

 

The following snapshot of Zilliqa-USD pair  
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Environment  

 
Installation of Docker Engine and Cloudera QuickStart  

Installation of Docker  

• Access docs.docker.com  

• Click on Install Docker  

• Select Docker for Linux (https://docs.docker.com/get-docker/ ) 

• Select Ubuntu from menu (https://docs.docker.com/engine/install/)  

 
 

To install Docker Engine, you need the 64-bit version of one of these Ubuntu versions:   

• Ubuntu Focal 20.04  

• Ubuntu Eoan 19.10  

• Ubuntu Bionic 18.04 (LTS)  

• Ubuntu Xenial 16.04 (LTS) 

 

To check dependencies, you can run the following command  

cat /etc/*release*  

https://docs.docker.com/get-docker/
https://docs.docker.com/engine/install/
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uninstall older versions: Older versions of Docker were called docker, docker.io, or docker-engine. 

Uninstall them. New version is docker-ce  

sudo apt-get remove docker docker-engine docker.io containerd runc 

 

To uninstall previously installed docker-ce, use:  

sudo apt-get purge docker-ce docker-ce-cli containerd.io  

 

Images, containers, volumes, or customized configuration files on your host are not automatically 

removed. To delete all images, containers, and volumes:  

sudo rm -rf /var/lib/docker  

 

Execute the following commands to setup the repository 

sudo apt-get update  
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sudo apt-get install \ 

    apt-transport-https \ 

    ca-certificates \ 

    curl \ 

    gnupg-agent \ 

    software-properties-common 

 

sudo apt-key fingerprint 0EBFCD88 

 

Now, Install using the convenience script:  

curl -fsSL https://get.docker.com -o get-docker.sh  

sudo sh get-docker.sh 

 

Now make sure the docker is running properly; by running following command; 

sudo docker run hello-world 

 

 

Installation of Cloudera Quick Container   

Please run the command;  

docker pull cloudera/quickstart:latest 

it would start the downloading, the total size of container is 4.5GB so it will take time.  

 

Star the clouders-quickstart container using following command;  

sudo docker run --hostname=quickstart.cloudera --privileged=true -t -i -p 8888:8888 -p 7180:7180  

cloudera/quickstart  /usr/bin/docker-quickstart  

Option Description 

--hostname=quickstart.cloudera  Required: Pseudo-distributed configuration assumes this 

hostname. 

--privileged=true  Required: For HBase, MySQL-backed Hive metastore, Hue, Oozie, Sentry, and 

Cloudera Manager.  

-t  Required: Allocate a pseudoterminal. Once services are started, a Bash shell takes over. This 

switch starts a terminal emulator to run the services. 

-i  Required: If you want to use the terminal, either immediately or connect to the terminal later. 

-p 8888:8888  Recommended: Map the Hue port in the guest to another port on the host. 

 



 

 

8 
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Now start the Hue, into web browser; via following URL  

http://localhosr:8888  

http://localhosr:8888/
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Use credentials as username=cloudera, password=cloudera. If you logged in successfully means the 

cloudera-quickstart container has been installed and configured successfully.  

 

 

Installation of Cloudera Manager 

Cloudera Manager is an application that manages Cloudera deployments and clusters. 

It improves performance, efficiency and reduce administrative costs. The command to 

install Cloudera Manager is;  

sudo /home/cloudera/cloudera-manager --express  

Note: In order to install cloudera manager (the recommended processors at least 2 if you are using a 

VM and) the RAM should be 8GB  
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Now goto to the URL http://localhost:7180, it will open the login window, again use the same 

credentials username=cloudera, password=cloudera  

 

http://localhost:7180/
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Updating Cloudera Distribution Hadoop (CDH) 

 
Updating CDH to the latest version is a mandatory step to run Apache Spark on 

Cloudera docker without any errors. The steps to update CDH are listed below: 

Open up the Cloudera Manager and go to Parcels.  
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Click on download. When the download is complete, click on distribute and then activate.  

 
 

Now from the home page of cloudera manager, start HDFS, YARN and SPARK.  
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Now all is set, our HDFS and Spark are running perfectly. Next is to load data.  
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Data Analysis using Apache Spark 

 
After setting up the environment, the next step is to start the spark job on cloudera cluster. As our 

project involves doing some analysis on the dataset, we have utilized ‘Sublime’ editor (personal 

choice) to create a pyspark script.  

 

The above snippet of code written on sublime text editor shows calling of important libraries which 

will be used further in the analysis. The ‘udf’ or (user defined function) will help us to create 

personalized functions which can then be deployed for further analysis. 

Our analysis is six folds: 

1- Round off open, close, high, low and volume column's values 

2- Calculating the min max and average of the volume 

3- Dropping duplicate rows (if any) from the data set 

4- Create a new column that has sum of open and close, divided by volume as defined by the 

formula: (open + close) / close 

5- Create two new files, one that has data set where the volume value is less than the average 

value of volume and vice versa 

6- Sort the data based on Time 

 

To achieve task one and four, some user defined functions ‘udf’ are made. The code snippet showing 

the functions is given below: 

 

The ‘udf’ ‘round_off’ outputs rounded values of the dataset to the fourth decimal place and function 

‘calculations’ returns the effect of column values of ‘open’ on ‘close’. 

Spark context is built by the name ‘Ibrahim’ which helps it to recognize the session without needing to 

initialize it every time. To call the session, the context name ‘Ibrahim;’ can be used to reference the 

spark session. Furthermore spark, by default reads the data from a csv file and stores it as ‘string’. It 

doesn’t retain the original data types of the dataset. Hence it is imperative to make a schema defining 

all the data types of the dataset under consideration. As in this case, the dataset of Zilliqa-USD 

currency pair, all values are large and numeric. Hence, they are given ‘DoubleType’ as the data type. 



 

 

16 

 

The only exception being the column ‘date’ which is given a string datatype. The following code 

snippet shows the making of the spark session and the required schema: 

 

 

The next step is to register the UDFs to use them in the code later. Furthermore, data is being read 

from the csv file with the schema defined in the above snippet and saved into variable ‘df’ 

 

 

After the data is stored into ‘df’ variable, its time to analyze and perform functions on the dataset. The 

first task is to roundoff the values of the dataset to the fourth decimal point as shown in the below 

snippet: 

 

The output of the above code is shown on the command window as below: 
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The table shows the values of all columns of the dataset rounded off to the fourth decimal place. 

 

The next step is to do statistical analysis (min, max and average) of ‘volume’ column of the dataset. 

The task is achieved by the following lines of codes: 

 

The output of the above snippet is shown below: 

 

The output shows the minimum, maximum and average from the volume column of the dataset. 

 

Duplicate rows must be deleted from the dataset for correct analysis. The following screenshot shows 

the code used to remove any duplicate rows from the dataset. 
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The resultant dataset after dropping duplicate rows is shown below: 

 

 

Moving along the analysis, the next step is to calculate the ‘open’ column as a rate of ‘close’ column 

values. It is achieved by the following code snippet. A new column named ‘calculations’ is made 

automatically to store the result of each calculation. 

 

The output dataset is shown below: 
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As its seen by the output, a new column named ‘Calculations’ is added into the dataset which houses 

all the output received by executing the above lines of code. 

 

An additional analysis step is done which sorts the values of the dataset based on values of the 

column ‘volume’. The result is achieved by the following lines of code: 

 

The sorted resultant dataset is shown below: 
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As it is seen from the above table, the all the values of the dataset are sorted based on column 

‘volume’. 

 

The final step of the analysis is to divide the dataset into two parts. Each containing the values either 

less than the average value of column ‘volume’ or grater than the average value of column ‘volume’. 

By executing the below snippet of code, we get two datasets. One having all the values less than the 

average value of the column ‘volume’ and the other one having all the values greater than or equal to 

the average value of the column ‘volume. 

 

The results of the above division are stored in separate csv files. The output of Spark dictates the csv 

files to be stored in separate folders automatically. Spark creates two sperate folders to save two csv 

files. The names of the folders are same as the name of the files. Spark creates folders at the output 

since it works on threads. Each thread carrying some part of the workload. Whenever a command is 

executed, the load is divided into different threads. This division is arbitrary and sometimes unequal. 

This gives spark its popular speed. Whenever a thread finishes its part of the work; the result is 

dropped into a file saved in a folder. As each thread finishes off its work, it drops the output into a file 

which is saved into a folder. This makes the threads available for further analysis and increases up the 

speed of the execution. This spark specialty makes it the popular choice for the analysts who look for 

speed and efficiency.  

Note: To execute the pyscript use the command python3 PySpark.py or spark-submit PySpark.py 

depending upon your system configuration. Furthermore, along with project report, the spark script 

and dataset are also included for reproducibility.  
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