
 Planning to start Data Engineer Training with a focus on

➡️ SQL (core skill)
➡️ Teradata
➡️ ETL tools
➡️ GCP (Google Cloud Platform)
➡️ Python
 complete step-by-step roadmap (practical + industry-aligned) for you.
This will take you from foundation → advanced → real project level.
 DATA ENGINEER TRAINING ROADMAP (2025 EDITION)
PHASE 1 — Core Foundations (15 days )
🔹 Goal: Understand data, databases, and SQL inside-out.
🔸 Topics
1. Database Fundamentals
· RDBMS concepts, normalization, keys, indexing, constraints
· Data modeling basics (Star, Snowflake schema)
2. SQL Mastery (Most Important)
· DDL, DML, DCL, TCL
· Joins, Subqueries, Views, CTEs
· Window Functions (RANK, ROW_NUMBER, SUM OVER, etc.)
· Aggregate & Analytic Functions
· Query optimization & execution plans
3. Teradata SQL
· Teradata architecture (AMPs, nodes, BYNET)
· Primary Indexes, PI/UPI/NUPI, PPI
· Teradata SQL extensions
· Query tuning and explain plans
 Practice
· Use Teradata Express or Google Big Query sandbox.
· Build 10–15 SQL challenges (joins, aggregations, transformations).

PHASE 2 — ETL / Data Processing (20-25 Days)
🔹 Goal: Learn to extract, transform, and load data efficiently.
🔸 Topics
1. ETL Concepts
· What is ETL vs ELT
· Staging → Cleansing → Transformation → Load
· Incremental load vs full load
2. Hands-On with ETL Tools
· Talend, Informatica, or Apache NiFi (pick one)
· Build sample pipelines: CSV → SQL → Dashboard
3. Data Quality & Error Handling
· Handling nulls, deduplication, audit tables, and logging
 Practice
· Create 3 end-to-end ETL pipelines (source → transformation → target).
· Example: Customer data → cleaned table → analytics-ready table.
PHASE 3 — Python for Data Engineers (15 days )
🔹 Goal: Automate data handling and processing.
🔸 Topics
1. Python basics (syntax, loops, functions, OOP)
2. Data libraries:
· pandas → data manipulation
· numpy → numerical operations
· sqlalchemy → database connectivity
3. File handling:
· JSON, CSV, Parquet, Excel
4. Automation:
· Scripting ETL jobs
· Scheduling jobs (cron, Airflow intro)
 Practice
· Build a Python script to read CSV → clean data → push to SQL → log summary.
· Try pandas + Big Query integration.

PHASE 4 — Cloud Data Engineering (15 Days )
🔹 Goal: Work with modern data pipelines on GCP.
🔸 GCP Core Services
1. GCP Basics
· IAM, Projects, Billing, Cloud Console
· gcloud CLI basics
2. Data Engineering Tools
· BigQuery → SQL warehouse
· Cloud Storage (GCS) → raw data lake
· Cloud Composer (Airflow) → orchestration
· Dataflow (Apache Beam) → streaming/batch
· Pub/Sub → messaging
· Looker Studio → dashboards
3. Infrastructure as Code (IaC)
· Terraform basics or gcloud deployment
 Practice
· Project: Data from GCS → transform in Dataflow → store in BigQuery → visualize in Looker.
· Add scheduling/orchestration via Composer.

PHASE 5 — Advanced / Real-Time Data Engineering (1 Week )
🔹 Goal: Handle big & streaming data.
🔸 Topics
· Kafka or Pub/Sub streaming pipelines
· Data partitioning, clustering, schema evolution
· Data versioning (Delta Lake / BigLake concepts)
· Monitoring & logging (Stackdriver, Cloud Logging)
Project
· Real-time log ingestion → Pub/Sub → Dataflow → Big Query dashboard.
PHASE 6 — Projects + Resume Building 
🔹 Goal: Build portfolio-ready real projects.
🧩 Sample Projects
1. Retail Sales Data Pipeline
· Source: CSV from GCS → transform → BigQuery → dashboard
2. IoT Sensor Stream
· Pub/Sub → Dataflow → BigQuery
3. ETL Audit Framework
· Python + SQL + Airflow to manage multiple data loads
🧰 Deliverables
· GitHub repository
· Resume with 2–3 project summaries
· Demo video (optional but powerful)

PHASE 7 — Interview Preparation (Final)
🔹 SQL query challenges
🔹 GCP architecture diagrams
🔹 Data modeling questions
🔹 Python data processing tasks
🔹 Scenario-based ETL debugging & optimization

⚙️ Optional Add-ons (to stand out)
· Airflow – Orchestration
· [bookmark: _GoBack]DBT (Data Build Tool) – Modern data transformations
· Docker – For deployment
· Git/GitHub – Version control

