		              HOW DELTA LAKE ACCESS THROUGH DBEAVER

Overview
Delta Lake is a storage layer that brings ACID transactions to Apache Spark and big data workloads. Once the data has been ingested into Delta Lake through Apache NiFi, and utilize Apache Spark Thrift Server to enable JDBC connectivity for SQL querying in DBeaver.
Delta Lake enhances data reliability and performance by providing ACID transactions and schema enforcement over data lakes. By integrating Delta Lake with DBeaver, users can visually query, inspect, and analyze Delta tables using familiar SQL interfaces.
Requirements
1. Apache NiFi (Version 1.28.1) – used for data ingestion
2. Apache Spark (Version 3.4.4) – used for delta lake integration
3. Delta lake (Version 2.4.0) – compatible with Apache Spark
4. Java (JDK - 17 used)
5. DBeaver (Stable) – database GUI

Steps – 
1. The data is ingested through Apache NiFi and stored in Delta lake for reliable and structured storage. Delta lake tables are organized into layered architecture.

Delta lake storage directory –
C:\EPIFOM\Bronze_table\	(raw or minimally processed data)
C:\EPIFOM\Silver_table\	(cleansed and transformed data)
C:\EPIFOM\Gold_table\	(aggregated or business level curated data)

Each directory represents a Delta Lake table and contains a _delta_log folder along with Parquet files, ensuring version control and transactional integrity.

2. Navigate to the Spark bin directory and run the following command to start the Spark Thrift Server with Delta Lake support, enabling JDBC access to Delta tables from tools such as DBeaver.

>>spark-submit --packages io.delta:delta-core_2.12:2.4.0 ^
--conf "spark.sql.extensions=io.delta.sql.DeltaSparkSessionExtension" ^
--conf "spark.sql.catalog.spark_catalog=org.apache.spark.sql.delta.catalog.DeltaCatalog" ^
--class org.apache.spark.sql.hive.thriftserver.HiveThriftServer2

3. Open the terminal and run the following command to start the Spark Master.

>>spark-class org.apache.spark.deploy.master.Master
This command initiates the Spark Master process, which coordinates resources and manages job execution across the Spark cluster.

4. Open the terminal and run the following command to start a Spark Worker and connect it to the Spark Master.

>>spark-class org.apache.spark.deploy.worker.Worker spark://10.176.15.18:7077

This command launches a Spark Worker process that registers itself with the specified Spark Master. The worker node provides computational resources (CPU and memory) for executing Spark jobs.

5. Run the following command in the terminal to start the Spark Thrift Server, connecting it to the existing Spark Master.

>>spark-submit --class org.apache.spark.sql.hive.thriftserver.HiveThriftServer2 --master spark://10.176.15.18:7077

This command starts the Spark Thrift Server, which enables JDBC access to Spark SQL and Delta Lake tables. It connects to the Spark standalone cluster via the master at spark://10.176.15.18:7077, allowing external tools like DBeaver to execute SQL queries over Delta Lake data.

6. Connect DBeaver to Delta Lake via Spark Thrift Server
· Lauch the installed DBeaver application.
· Create a new database connection – 
1. Navigate Database - > New Database Connection.
2. In the connection type list, search for and select Apache Spark.
3. Click Next.
· Configure Connection Settings –
Host : IP address 
Port : 10000
Database : default
Url : jdbc:hive2://10.176.15.18:10000/default
· Click Test Connection to validate the connectivity.
· If successful, then click Finish to save the connection.

7. Once connected, execute SQL queries directly in DBeaver to retrieve data from Delta Lake tables. 
SELECT * FROM delta.`C:\EPIFOM\Bronze_table`;	
SELECT * FROM delta.`C:\EPIFOM\Silver_table`;
SELECT * FROM delta.`C:\EPIFOM\Gold_table`;

