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Task 1: Cloud Vendor Evaluation (Theoretical Evaluation) 

Question 1: Comparative Evaluation: Microsoft Azure vs. Amazon Web 

Services (AWS) 

Big Data and Analytics Capabilities 

• Both Microsoft Azure and AWS offer mature big data and analytics services, but they differ 
in how seamlessly these services work together. From my learning and hands-on experience 
during this project, Azure provides a well-connected analytics ecosystem that includes Azure 
Data Factory, Azure Data Lake Storage Gen2, Azure Databricks, and Azure Synapse Analytics. 
I found that these services were easier to connect and manage together when building an 
end-to-end data pipeline. These services are designed to work together, which reduces 
setup complexity and learning overhead. 

• AWS offers equivalent services such as Amazon S3, AWS Glue, Amazon EMR, and Amazon 
Redshift. While these services are powerful and widely used, they often require additional 
configuration and integration effort to achieve the same end-to-end workflow that Azure 
provides more naturally. From a learning and implementation perspective, Azure felt more 
structured and easier to manage for a complete data pipeline. 

Integration with Business Intelligence (BI) Tools 

• Integration with BI tools is a key requirement for analysing and presenting insights from the 
Tokyo Olympic dataset. Azure integrates natively with Power BI, which I found particularly 
useful as it allows simple connectivity and real-time data visualisation without requiring 
complex additional configuration. Since Power BI is part of the Microsoft ecosystem, it 
works smoothly with Azure services without additional connectors or complex 
configurations. 

• AWS supports BI tools such as Amazon QuickSight and Tableau. While these tools are 
effective, integration with Power BI is less direct and often requires extra setup. For 
organisations already using Microsoft products, Azure offers a more seamless and user-
friendly BI experience. 

Cost Structures and Pricing Comparison 

• Azure provides flexible pricing models such as pay-as-you-go, reserved capacity, and 
serverless options. Azure Data Lake Storage Gen2 offers low-cost storage for large datasets, 
and Azure Synapse serverless SQL allows querying data without provisioning dedicated 
resources, which helps control costs. Azure Databricks also allows scaling compute 
resources only when required. 

• AWS offers similar pricing models for Amazon S3 and EMR; however, EMR clusters can 
become expensive if not carefully managed. In comparison, Azure’s serverless and 
consumption-based services provide better cost transparency for smaller projects and 
student-level environments. 
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Scalability and Automation 

• Both platforms support scalability and automation through Infrastructure as Code. Azure 
supports automation through ARM templates, which helped me understand how 
infrastructure can be deployed in a repeatable and consistent way without manually 
creating each resource through the Azure Portal. AWS uses CloudFormation, which provides 
similar functionality but has a steeper learning curve. 

• Azure’s automation tools felt easier to understand and implement, especially when 
deploying multiple resources such as storage, data factory, and analytics services together. 

 

Vendor Selection Report 

• Microsoft Azure was selected as the preferred cloud platform due to its strong integration 
across analytics services, native compatibility with Power BI, flexible cost structure, and 
robust automation capabilities using ARM templates. Azure aligns well with data analytics 
workloads and the Microsoft ecosystem, making it a practical and efficient choice for 
building a scalable and cost-effective data engineering solution. 
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Task 2: Dataset Acquisition and Azure Resource Deployment Using IaC 

Azure Resource Deployment Using ARM Template 

• In this task, core Azure infrastructure was deployed using an Azure Resource Manager 
(ARM) template to ensure consistency, repeatability, and cost control. 

• A resource group named geni_Cloud_RG was created. Within this resource group, an Azure 
Data Lake Storage Gen2 account named geniadls was deployed. The storage account was 
configured with the StorageV2 type and hierarchical namespace enabled to support big data 
analytics. 

• Resource tagging was applied to support cost governance and resource tracking. 
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Using an ARM template for this task helped me better understand the importance of Infrastructure 
as Code, especially how it ensures consistent deployments and reduces manual configuration 
errors. 
 

Tokyo Olympic Dataset Acquisition 

• The Tokyo Olympic dataset was downloaded from the GitHub repository provided by the 
tutor. The dataset contains multiple files related to athletes, medals, teams, coaches, and 
gender participation. 

• The files were reviewed to understand their structure, file formats, and key fields before 
ingestion into Azure. 
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File Name File Type Description 

athletes CSV Athlete details and country information 

medals CSV Medal counts by country 

teams CSV Team and discipline details 

coaches CSV Coach information 

entriesgender CSV Gender participation by discipline 
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Task 3: Data Ingestion Using Azure Data Factory 

Data Ingestion Pipeline Design 

• Azure Data Factory was used to automate the ingestion of data from Azure Data Lake 
Storage into the /raw folder. The Copy Data activity was configured using ADLS Gen2 as 
both the source and sink to preserve the original data format. 

• The pipeline ensured that data ingestion was repeatable and scalable. 
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Source and Sink Configuration 

• The source dataset pointed to the /source folder in the Data Lake, while the sink dataset 
wrote the ingested data to the /raw folder. Linked services were configured using managed 
identity authentication. 
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Pipeline Validation and Verification 

• The pipeline was validated and executed successfully. After execution, the /raw folder was 
checked to confirm that all files were ingested correctly. 
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Pipeline Summary Report 

Purpose of the Pipeline 

• The main purpose of the Azure Data Factory pipeline was to automate the ingestion of the 
Tokyo Olympic dataset into Azure Data Lake Storage Gen2 in a structured and repeatable 
way. Instead of manually uploading files every time, the pipeline ensures that raw data is 
consistently moved into the /raw folder, where it can later be used for transformation and 
analysis. This approach follows real-world data engineering practices, where raw data must 
be preserved in its original format before any processing is applied. 

• The pipeline also supports scalability. If more Olympic datasets or updated files are added in 
the future, the same pipeline can be reused without redesigning the entire process. This 
reduces manual effort and helps maintain data integrity across the project. 

 

Data Flow (Source to Sink) 

• The data flow begins with the Tokyo Olympic dataset stored in Azure Data Lake Storage 
Gen2. Initially, the files were uploaded manually into a /source folder in the data container. 
Azure Data Factory was then configured to use this folder as the source location. 

• Within the pipeline, a Copy Data activity was used. The source dataset pointed to the ADLS 
Gen2 /source directory, and the sink dataset wrote the data into the /raw directory within 
the same storage account. Using ADLS Gen2 for both source and sink ensured that the data 
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transfer was secure, efficient, and compatible with downstream services such as Azure 
Databricks and Azure Synapse Analytics. 

• The pipeline was validated and tested using the Debug option. After successful execution, 
the /raw folder was checked in the Azure Portal to confirm that all files were transferred 
correctly. This verification step was important to ensure that the data ingestion process 
worked as expected before moving to the transformation stage. 

 

Challenges and Observations During Implementation 

• Several challenges were encountered during the implementation of the pipeline, which 
helped improve understanding of real-world cloud data engineering issues. 

• One of the main challenges was related to permissions and authentication. Initially, the 
pipeline failed with “Forbidden” and “AuthorizationPermissionMismatch” errors. This 
occurred because Azure Data Factory did not have sufficient permissions to access the Data 
Lake Storage account. The issue was resolved by enabling the system-assigned managed 
identity for Data Factory and assigning the Storage Blob Data Contributor role at the 
storage account level. 

• Another challenge was confusion around using a local file system dataset. At first, a local 
(File System) dataset was configured as the source, which resulted in connection errors 
because Azure Data Factory cannot directly access files from a personal computer without a 
self-hosted integration runtime. This was resolved by uploading the files to ADLS Gen2 and 
using an ADLS-based dataset instead. 

• Additionally, sink configuration errors occurred due to missing parameters and file paths. In 
some cases, leaving the file name empty in the sink dataset caused null reference errors 
during pipeline execution. Carefully reviewing dataset settings and explicitly defining 
directory paths helped resolve this issue. 

• Overall, these challenges highlighted the importance of correct identity configuration, 
understanding how cloud services access data, and carefully validating pipeline settings. 
Resolving these issues provided valuable hands-on experience that closely reflects real 
industry scenarios. 

 
 

  



 

 
CCC602 | Assessment-3 | Level 6: Diploma in Cloud Computing and Cyber Security | Student ID: 27085022  Page 30 of 61 

 

Task 4: Create an Azure Databricks Workspace and perform data 
transformation using code to automate the process. 

Azure Databricks Workspace and Cluster Setup 

• An Azure Databricks workspace was created within the same resource group. A single-node 
cluster was configured with auto-termination enabled to minimise costs. 
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Secure Data Access and Authentication 

• An Azure App Registration was created to allow Databricks to securely access Azure Data 
Lake Storage Gen2. The app was granted the Storage Blob Data Contributor role. 
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Data Transformation Using PySpark 

• PySpark code was used to read data from the /raw folder, perform transformations such as 
data type casting and aggregation, and write the processed data to the /transformdata 
folder. 

• This step ensured that data was cleaned and optimised for analytics. 
 

Databricks notebook with transformation code 

 

from pyspark.sql.functions import col 

from pyspark.sql.types import IntegerType 

 

storage_account = "geniadls" 

container = "data" 

 

account_key = " <storage-account-key-masked>" 
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try: 

    dbutils.fs.mount( 

        source=f"abfss://{container}@{storage_account}.dfs.core.windows.net/", 

        mount_point=mount_point, 

        extra_configs={f"fs.azure.account.key.{storage_account}.dfs.core.windows.net": account_key} 

    ) 

    display(dbutils.fs.ls(mount_point)) 

except Exception as e: 

    print(str(e)) 

 

base_path = f"abfss://{container}@{storage_account}.dfs.core.windows.net" 

raw_path = f"{base_path}/raw" 

transform_path = f"{base_path}/transformdata" 

 

def read_csv(path): 

    return (spark.read 

            .format("csv") 

            .option("header", "true") 

            .option("inferSchema", "true") 

            .option(f"fs.azure.account.key.{storage_account}.dfs.core.windows.net", account_key) 

            .load(path)) 

 

def write_parquet(df, path, mode="overwrite"): 

    (df.write 

     .format("parquet") 

     .mode(mode) 

     .option(f"fs.azure.account.key.{storage_account}.dfs.core.windows.net", account_key) 

     .save(path)) 

 

athletes = read_csv(f"{raw_path}/Athletes.csv") 
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coaches = read_csv(f"{raw_path}/Coaches.csv") 

entriesgender = read_csv(f"{raw_path}/EntriesGender.csv") 

medals = read_csv(f"{raw_path}/Medals.csv") 

teams = read_csv(f"{raw_path}/Teams.csv") 

 

print(f"Athletes: {athletes.count()} rows") 

print(f"Coaches: {coaches.count()} rows") 

print(f"Entries Gender: {entriesgender.count()} rows") 

print(f"Medals: {medals.count()} rows") 

print(f"Teams: {teams.count()} rows") 

 

display(athletes.limit(5)) 

display(medals.limit(5)) 

 

entriesgender_transformed = (entriesgender 

    .withColumn("Female", col("Female").cast(IntegerType())) 

    .withColumn("Male", col("Male").cast(IntegerType())) 

    .withColumn("Total", col("Total").cast(IntegerType())) 

) 

 

top_gold = medals.orderBy(col("Gold").desc()).select("TeamCountry", "Gold") 

display(top_gold.limit(10)) 

 

average_entries_by_gender = (entriesgender_transformed 

    .withColumn("Avg_Female", col("Female") / col("Total")) 

    .withColumn("Avg_Male", col("Male") / col("Total")) 

) 

 

display(average_entries_by_gender.limit(10)) 
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write_parquet(athletes, f"{transform_path}/athletes") 

write_parquet(coaches, f"{transform_path}/coaches") 

write_parquet(entriesgender_transformed, f"{transform_path}/entriesgender") 

write_parquet(medals, f"{transform_path}/medals") 

write_parquet(teams, f"{transform_path}/teams") 

 

print("Data written to /transformdata/") 

 

medals_out = (spark.read 

              .format("parquet") 

              .option(f"fs.azure.account.key.{storage_account}.dfs.core.windows.net", account_key) 

              .load(f"{transform_path}/medals")) 

 

display(medals_out.limit(5)) 

 

 

Code output 
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Task 5: Azure Synapse Analytics and Automated Data Integration 

Azure Synapse Analytics Workspace Creation 

• An Azure Synapse Analytics workspace was created in the same resource group and region. 
The workspace was linked to the Azure Data Lake Storage Gen2 account to enable direct 
access to transformed datasets. 
 

 



 

 
CCC602 | Assessment-3 | Level 6: Diploma in Cloud Computing and Cyber Security | Student ID: 27085022  Page 48 of 61 

 

 



 

 
CCC602 | Assessment-3 | Level 6: Diploma in Cloud Computing and Cyber Security | Student ID: 27085022  Page 49 of 61 

 

 
 

Data Integration Pipeline 

• A Synapse pipeline was designed to automate the data integration process between Azure 
Data Lake Storage Gen2 and Synapse Analytics. The pipeline was validated and executed 
successfully. 
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External Table Creation Using SQL 

• External tables were created in Synapse using SQL scripts. These tables reference data 
stored in the /transformdata folder, allowing serverless querying without data duplication. 
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Data Analysis Using SQL 

Several SQL queries were executed to analyse the dataset: 
• Number of athletes by country 

 
• Total medals by country 
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• Average gender participation by discipline 

 
 

These queries provided insights into Olympic performance and participation trends. 
Working with external tables in Azure Synapse helped me understand how large datasets can be 
analysed directly from the data lake without moving or duplicating data. The visualisations made it 
easier to identify trends, such as medal distribution across countries, which would be harder to see 
using raw query results alone. 
 

Data Visualisation 

Charts were created within Synapse Studio to visually represent the query results. These 
visualisations help interpret the data more effectively. 
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