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Promuex Inc. (Canada) Global Professional Certificate. 

"Preparing for the Promuex Inc. Global Professional Certificate: Essential Knowledge and Skills Checklist"
Overview: The Promuex Inc. (Canada) Global Professional Certificate recognizes expertise across specialized fields like AI, cybersecurity, healthcare, and finance. To excel, you’ll need foundational skills, knowledge of industry tools, and practical experience. Here’s what to focus on before certification:
Instruction plan for Database Management & Big Data
1. Learning Objectives
By the end of this course, learners will:
· Master Advanced SQL and Data Modeling: Write and optimize complex SQL queries, manage relational database structures, and apply effective data modeling principles.
· Develop Database Administration Skills: Manage and maintain MySQL and PostgreSQL databases with skills in configuration, backup, restoration, and performance tuning.
· Gain Proficiency in NoSQL Databases: Understand and implement NoSQL database solutions using MongoDB and Cassandra, focusing on scalability and performance for unstructured data.
· Build Big Data Foundations with Hadoop: Comprehend big data concepts and apply Hadoop for distributed storage and processing, utilizing the Hadoop ecosystem (HDFS, MapReduce, Hive).

2. Course Structure
Module 1: Advanced SQL and Data Modeling
· Content:
· Complex SQL Queries: Writing advanced queries using inner and outer joins, cross joins, subqueries, and complex aggregate functions for multi-table data retrieval and manipulation.
· Window Functions and Analytical Queries: Using window functions (e.g., RANK, ROW_NUMBER, PARTITION BY) for data ranking, cumulative calculations, and data windowing.
· Data Modeling Principles: Designing efficient data models, normalizing and denormalizing data, and using ER diagrams to visually map relationships.
· Performance Optimization in SQL: Techniques such as indexing, query optimization strategies, caching, and data partitioning to enhance SQL performance on large datasets.
· STAR Example:
· Situation: A retail company needs insights into product performance across different regions and customer demographics.
· Task: Design a database model that captures multi-dimensional data and write complex SQL queries to analyze sales trends.
· Action: Built an ER diagram, normalized tables, created a star schema for analytical queries, and wrote SQL scripts to identify top-performing products by region and age group.
· Result: Delivered detailed reports, enabling data-driven marketing strategies and increasing targeted sales by 25%.
· Assessment: Create a database model and develop a series of SQL queries for comprehensive data analysis, including joins, window functions, and aggregation.
Module 2: Database Administration (MySQL, PostgreSQL)
· Content:
· Database Installation and Configuration: Steps for installing and configuring MySQL and PostgreSQL, with hands-on exercises for setting up users, roles, permissions, and database structures.
· Backup and Recovery Strategies: Full, incremental, and differential backups; restoration techniques using tools like pg_dump and MySQL Workbench.
· Performance Monitoring and Tuning: Using performance monitoring tools (e.g., pgAdmin, MySQL Monitor) to track slow queries, manage indexing, and optimize queries.
· Security and Access Control: Setting up secure access, encryption methods, and best practices for data protection within MySQL and PostgreSQL environments.
· STAR Example:
· Situation: A financial institution faces challenges in database performance and security due to increased transaction loads and data sensitivity requirements.
· Task: Optimize database performance and strengthen security protocols.
· Action: Configured indexing for faster query retrieval, implemented SSL for secure data access, and established routine backups for disaster recovery.
· Result: Improved query speeds by 40% and minimized data breach risks, ensuring compliance with security standards.
· Assessment: Install and configure a MySQL or PostgreSQL database, perform backup and recovery tasks, and optimize database queries for performance.
Module 3: NoSQL Databases (MongoDB, Cassandra)
· Content:
· Introduction to NoSQL Databases: Overview of NoSQL database types, including document, column, key-value, and graph databases, and when to use each type.
· MongoDB Fundamentals: Document-oriented database structure, CRUD operations, indexing, aggregation framework, and MongoDB query language.
· Cassandra Fundamentals: Column-family database model, Cassandra Query Language (CQL), partitioning and clustering for data distribution, and replication for fault tolerance.
· NoSQL Use Cases and Comparisons: Understand the key differences between NoSQL and SQL databases, exploring use cases where NoSQL databases offer advantages in scalability and performance.
· STAR Example:
· Situation: An e-commerce company with a rapidly growing customer base needs a database solution that can scale to handle high-volume transactions.
· Task: Design a database solution using NoSQL to support large-scale, distributed data storage.
· Action: Implemented MongoDB for unstructured user data storage and Cassandra for product catalog with high-availability needs, leveraging replication and sharding.
· Result: Achieved high scalability and low-latency data retrieval, supporting increased user traffic without downtime.
· Assessment: Create and configure MongoDB and Cassandra databases, execute basic and advanced queries, and demonstrate data replication and partitioning techniques.
Module 4: Big Data Foundations with Hadoop
· Content:
· Introduction to Big Data and Hadoop: Understanding the characteristics of big data (volume, velocity, variety, veracity) and how Hadoop addresses these challenges with distributed computing.
· Hadoop Ecosystem and Components: Overview of core Hadoop components including HDFS for distributed storage, MapReduce for processing, and YARN for resource management.
· Data Storage in HDFS: Working with HDFS, uploading and managing large files, replication, fault tolerance, and accessing HDFS data.
· Data Processing with MapReduce: Basics of MapReduce programming model, creating and running MapReduce jobs, and optimizing job execution.
· Introduction to Hive and Pig: Using Hive for SQL-like querying on Hadoop and Pig for data analysis with a scripting language.
· STAR Example:
· Situation: A telecom company needs to process call records for millions of users to analyze customer behavior and identify usage patterns.
· Task: Implement a big data solution using Hadoop for scalable storage and processing.
· Action: Configured HDFS for data storage, wrote MapReduce jobs to process call records, and used Hive to perform SQL-like queries on processed data.
· Result: Processed large datasets 60% faster than traditional methods, enabling the company to create targeted customer plans based on behavior insights.
· Assessment: Set up a Hadoop environment, perform data storage operations in HDFS, and execute data processing tasks using MapReduce and Hive.
Module 5: Capstone Project
· Objective: Integrate skills from SQL, database administration, NoSQL, and big data modules to design and implement a comprehensive data storage, management, and processing solution.
· Requirements:
· Design and develop a relational database with complex queries and data modeling.
· Configure a MySQL or PostgreSQL database with backup, recovery, and security protocols.
· Implement a NoSQL solution for unstructured data and demonstrate scalability features.
· Process a large dataset using Hadoop and MapReduce, with data analysis in Hive.
· Expected Outcomes: Showcase full-cycle data management and processing skills, applying both SQL and NoSQL databases alongside big data frameworks.
· Evaluation: Present the final project design, implementation strategies, and data insights derived from analysis, with peer and instructor feedback.

3. Support Resources
· Core Readings and Tutorials:
· Advanced SQL and Data Modeling:
· SQL for Data Analysis by Mode Analytics - Tutorials on advanced SQL techniques.
· Database Design & Modeling by Vertabelo - Articles on data modeling and database design.
· Database Administration (MySQL, PostgreSQL):
· MySQL Documentation and PostgreSQL Documentation - Comprehensive guides for database setup, management, and tuning.
· DigitalOcean’s Database Tutorials - Step-by-step database management tutorials.
· NoSQL Databases (MongoDB, Cassandra):
· MongoDB University - Free courses on MongoDB basics and advanced topics.
· DataStax Academy for Cassandra - Training on Cassandra basics, CQL, and data replication.
· Big Data Foundations with Hadoop:
· Hadoop Documentation - Official Hadoop documentation for HDFS, MapReduce, and ecosystem tools.
· Big Data Specialization on Coursera - A course covering big data basics and Hadoop fundamentals.
· Hands-on Practice and Labs:
· SQL Labs: SQL exercises on LeetCode for complex queries, joins, and analytical functions.
· Database Administration Labs: Practice MySQL and PostgreSQL setup and administration on DigitalOcean using its tutorials.
· NoSQL Labs: MongoDB exercises on MongoDB Atlas and Cassandra on DataStax Astra.
· Hadoop Labs: Use [Hortonworks Sandbox](https://www.cloudera.com/downloads/hortonworks-sandbox
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