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Data Technologies Introduction for DBAs

e Introduction to NextGen DBA
o History of Database Systems and the traditional on-premise RDBMS
o What has changed and why

e 0SS and Open Source databases
o MysSQl, PostgreSQL and others

e Big Data and the Internet of Things
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Introduction to Big Data technologies

Apache Hadoop — Core and Ecosystem
NoSQL Databases — Key/Value, Wide-column, Object and Graph
Leading NoSQL technologies — Redis, Cassandra, MongoDB and Neo4,.

O O O O

o Search engines and Elasticsearch
e Cloud computing
o Concepts and service models
o Leading cloud providers — Amazon, Google and Microsoft
o Core cloud technologies and services

Module | — Preparation Module — RDBMS DBA and Linux

e Application DBA core concepts

ERD and Schema design concepts — Tables, data types and constraints
Advanced table design — Partitions, compression and storage structures
Advanced SQL tools and techniques (Including analytical functions)

SQL Statement tuning

Using Indexes to increase performance

O O O O O O

The optimizer and execution plans
o Database programming and code objects - Procedures, Functions and Triggers
¢ Infrastructure DBA core concepts (Overview)
o Security - Users, privileges, roles and encryption
o Automation - Jobs and alerts
o Backup and Recovery - tools and techniques
o Performance monitoring and tuning - tools and techniques
o High availability - tools and techniques
e Basic Linux
o History & introduction
Connection & Man Pages
Files & Directories
Files Contents
Commands and Arguments
Shell Variables
Introduction to vi
Bash Scripting

o O 0O O O O O O

Pipes and Commands
e Using Dockers and Containers, including Kubernetes
o Understanding Dockers and Containers architecture and usage
o Common use-cases for Dockers and Containers
o Common operations with Dockers and Containers
o Working with Kubernetes

Module Il — Open Source Databases and MySQL

¢ Introduction to OSS (Open Source Software)
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e MySAQL - General Overview and Basic Elements
o Overview

=  Qverview

AUTHORIZED TRAINING CENTER

= Real Examples and Use Cases of Customers Using MySQL Database

o Architecture Overview
= Sever
= (Client
o Storage Engines
= Engines Types
= Engines Characteristics

®= |nnoDB and MyISAM Extensive Overview

o Networking and Security
= QOperating System
=  File System Security
= Network Security
o MySQL with Linux Overview
= Basic Commands
o Installation (Linux Only)
= Linux RPM Installation
= Linux Binary Installation
= Source Installation
o Users Management
= User Account Management
= User Privileges
=  Administrative Privileges
= Database Access Privileges
e Managing MySQL databases
o Database Management
= System Variables

= Altering Database Variables at Session / Global Level

o Configuration File Best Practices (my.cnf)
= |nnoDB Memory Buffers
= Logfile size and log buffer
= Memory Consumption
=  Memory Limitations
o Using MySQL Built-In Tools
=  MySQLAdmin
=  MySQLBinlog
=  MySQLDump
= MySQLImport
o Table Maintenance
= Analyze Table
= Check Table
= Checksum Table
= Optimize Table
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Repair Table
Moving Tables between Schemas / Servers / Tablespaces

Locking in MySQL

MySQL Locking Overview
Table Level Locking

Row Level Locking
Internal / External Locking
Dead Locks

Backup and Recovery

MySQL Backup

MySQL Backup Types

MySQL Backup and Recovery Tools
Load data infile & select into outfile

Basic Replication

Replication Architecture
Replication Basics

Replication Types

Master-Slave Replication Setup
Master-Slave Replication Filters

MariaDB and Galera Replication Architecture

Master-Master Replication

Upgrading

Pre Upgrade Steps
Upgrade Steps and Check List
Post Upgrade Commands

e Monitoring and performance tuning in MySQL

O

0]

o

Monitoring Database Activity

Working with Information Schema and Performance Schema

Various Logs in MySQL

Error Log

Query Log

Slow Query Log
Binary Log

Relay Log

General Query Log

Identifying Slow Queries

Slow-Query-Log
ProcessList
InnoDB_TRX

Using Show Warnings

Optimizing Queries

Explaining the EXPLAIN
Server Variables Check

Development

Basic MySQL Queries
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Join / Sub-Query / Union

Build-In Functions
User Defined Functions
Procedures

e MySQL 8.0 —Selected New Features
o Document Store (NoSQL)
o InnoDB Clusters

o Additional new features for better usability and performance

e Managing PostrgreSQL databases — Extended Overview
o Introduction to PostgreSQL

o Administrating PostgreSQL

o Programming in PostgreSQL

Module Ill - Big Data and NoSQL Technologies for DBAs
e Apache Hadoop — Core, ecosystem and analytics

o

o

o

o

o

Hadoop core — Distributed storage (HDFS) and processing (MapReduce/Spark)
Ingesting data into Hadoop

Using Flume to ingest data from various sources in real time
Using Sqoop to ingest data from Relational databases

Using Hive to query HDFS data with SQL

Designing Hive tables

Using HQL (Hive SQL language)

File types and storage options

Using SerDes and Querying unstructured data
Implementing partitioned tables

Using Impala to query HDFS data with SQL
Additional ecosystem technologies — Overview

Using Cloudera Data Flow (Apache Nifi) to integrate data from various sources
Using Apache Kafka to stream data into Hadoop

Implementing Kudu as a columnar storage solution

Using Oozie as a workflow manager and job scheduler

e Administrating a Hadoop cluster

o Hadoop Cluster Installation (Overview)

Working with Cloudera Manager — the leading Hadoop cluster management tool
Deploying a Cloudera Hadoop cluster — Steps and best practices

o The Hadoop Distributed File System (HDFS)

HDFS architecture

Main components of HDFS

Working with HDFS, including WebUIs and the Hadoop File Shell.
HDFS Security (Overview)

HDFS High Availability

o MapReduce and Spark on YARN

Understanding Hadoop’s computation frameworks
MapReduce — core concepts and architecture
Apache Spark — core concepts and architecture
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=  Working with YARN: Hadoop’s resource

manager
Hadoop Configuration and parameters

(0]

=  Finding parameters and applying configuration changes
= Understanding services, roles, role instances and role groups
= |mportant parameters to know about
o Hadoop Security (Overview)
=  Core security concepts in Hadoop
= Applying authentication using Kerberos
=  Authorization using ACLs and roles
o Managing Cluster Resources
=  Prioritizing tasks and groups for cluster resources
= The Fair Scheduler
=  Static service pools and Dynamic Resource Pools
o Cluster Maintenance
=  Checking HDFS and node status
= Entering and leaving SafeMode
= Rebalancing the cluster
=  Upgrading to cluster
o Backup and recovery
=  Copying Data Between Clusters
=  Working with HDFS snapshots
=  HDFS Replication
o Cluster Monitoring
=  Monitoring Hadoop Clusters
= Health and configuration alerts
= Cloudera manager monitoring tools — dashboards, charts and metrics
e MongoDB Document store (NoSQL databases)
Introduction to MongoDB and use cases
Understand documents and collections
Querying MongoDB database
Creating, Reading and Updating Data (CRUD)
Understanding MongoDB replication and sharding
Performance monitoring and tuning
Scalability
Backup and Recovery

O O O 0O O O O O

e Apache Cassandra wide-column store (NoSQL databases)
o Introduction to Cassandra and wide-column stores
= Use cases for Cassandra
= Apache Cassandra vs. DataStax Cassandra
o Cassandra architecture and configuration
= The Cassndra cluster (ring)
=  Sharding and replication in Cassandra
=  Memtables, SSTables and Compaction
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=  Configuration files and main settings

o Cassandra Schema design
= Keyspaces and tables
=  Primary keys, Partition keys and Clustering columns
=  Single-row and multi-row partitions
= Design principals and Chebotko diagrams
Creating, Reading and Updating Data (CRUD)
= CQL (Cassandra Query Language)
= Inserting, updating and deleting rows

o

= Consistency levels and eventual consistency
=  Using Light-Weight transactions
o Performance monitoring and tuning
=  Monitoring performance statistics
= Bloom filters
=  Secondary indexes
=  Materialized views
Cassandra Tools
= Nodetool CLI
=  GUIltools
e Elasticsearch and the Elastic Stack (Search Engines)
o Introduction to search engines and Elastic Stack overview

O

= Apache Lucene and search engines
= Elasticsearch and the Elastic Stack
= Real-world use-cases
o Basic setup and configurations
= |nstalling Elasticsearch
= Configuring Elasticsearch
=  Securing Elasticsearch
o Elasticsearch architecture
= Node types — Master and Data nodes
= Sample architectures
= Shards
= Distributed writes and search
o Schema design
= Using Lucene indexes
= Text analysis and custom mapping configurations
= Understanding Analyzers and Filters
o Querying Elasticsearch
= APIs
= Simple queries and complex queries
= Using Aggregations
= Tips and tricks for better search performance
o Troubleshooting Elasticsearch
=  Monitoring and diagnosing cluster health
= Diagnosing Shard issues
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= Best practices

o The Elastic Stack - Overview
= Using Logstash to ingest data into Elasticsearch
= Using Kibana to visualize data
= Using Beats for send data from edge machines
e Apache Kafka
Introduction to Kafka
Installation & configuration
Kafka components — Consumer, Producer and Brokers
Configuring Kafka operations on topics
Kafka integration with various consumers
Kafka APIs
Kafka cluster configuration and balancing

O O O O O O O

Module IV - Cloud Technologies for DBAs
e Cloud Computing — Core concepts
o Introduction to cloud technologies
Service models (laas, Paas, Saas)
Leading public cloud vendors — Amazon Web Services, Microsoft Azure and Google Cloud Platform.

O O O

Decoupling Storage and Compute
e Amazon Web Services (AWS)
Introduction to AWS
Introduction to AWS Products
Networking and security in AWS
AWS RDS & Aurora

Amazon Redshift

Amazon EMR

Amazon Athena

o O O O O O O

o Migrating on-premise databases to the cloud using Amazon SCT and DMS
e Cloud migration

o Migrating database from on-premise to the public cloud

o Tools, techniques, methodologies and best practices
o Real-world examples and projects
o

Naya Technologies’ MigVisor and Amazon SCT/DMS (Schema Conversion Tool & Data
Migration Service)

¢ Google Cloud Platform (GCP) and Microsoft Azure — Overview
o ldentify parallel (similar) services
o Map main differences and advantages of different cloud providers

Module V - Additional technologies and skills

e Data Engineer

Concepts, methodologies and tools

Building data pipelines between various data sources
Leveraging Python for Data Engineering

O O O O

Cloudera Data Flow and Apache NiFi
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o Leading technologies and best practices

o Real world examples
e Data Architect
o Concepts, methodologies and tools
o Designing a complex next-generation systems
o Analyzing needs, requirements and limitations to design an optimal architecture
o Best practices and real-world examples
e Big Data Developer
o Concepts, methodologies and tools
o Using Apache Spark for distributed processing and cloud processing
o Python, Java, R and Scala
o CI/CD - Continuous Integration / Continuous Deployment
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