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Course Introduction

Thisintensive training course provides a comprehensive deep dive into Geospatial Database

M anagement leveraging the power of PostGI S within the highly scalable and reliable AWS
Relational Database Service (RDS). Participants will gain practical expertise in designing,
implementing, and managing robust spatial data infrastructuresin the cloud, crucial for modern
Gl S applications and location intelligence initiatives. Well explore core concepts of cloud-native
geospatial data, covering everything from setting up your PostgreSQL with PostGlISon AWS
RDS instance to advanced spatial querying, performance optimization, and integration with GI S
tools.

Training Course on Geospatial Databases in the Cloud is meticulously designed to equip
professionals with the skills to harness cloud computing for geospatial analytics. By focusing on
real-world case studies and hands-on exer cises, this course ensures participants can immediately
apply their newfound knowledge to build scalable geospatial solutions, manage big spatial data,
and contribute to data-driven decision-making in diverse sectors. Master the convergence of
geospatial technology and cloud infrastructur e to unlock unprecedented capabilities in spatial
data science.

Programme Curriculum

Geospatial Databases in the Cloud Training Course
Introduction

This intensive training course provides a comprehensive deep dive into Geospatial Database

M anagement leveraging the power of PostGI S within the highly scalable and reliable AWS
Relational Database Service (RDS). Participants will gain practical expertise in designing,
implementing, and managing robust spatial data infrastructuresin the cloud, crucial for modern
Gl S applications and location intelligence initiatives. We'll explore core concepts of cloud-native
geospatial data, covering everything from setting up your PostgreSQL with PostGlISon AWS
RDS instance to advanced spatial querying, performance optimization, and integration with GI S



tools.

Training Course on Geospatial Databases in the Cloud is meticulously designed to equip
professionals with the skillsto harness cloud computing for geospatial analytics. By focusing on
real-world case studies and hands-on exer cises, this course ensures participants can immediately
apply their newfound knowledge to build scalable geospatial solutions, manage big spatial data,
and contribute to data-driven decision-making in diverse sectors. Master the convergence of
geospatial technology and cloud infrastructur e to unlock unprecedented capabilities in spatial
data science.

CourseDuration

10 days

Course Objectives

Upon completion of this course, participants will be able to:

« Design and Architect scalable geospatial databases on AWS RDS.

« Deploy and Configure PostgreSQL with PostGI S extensions in the cloud environment.

» Manage Geospatial Data efficiently, including vector and raster data types.

« Perform complex spatial queries and geospatial analysis using SQL and PostGI S functions.

« Optimize database performance for large-scale spatia datasets.

« Implement data security and compliance best practices for cloud geospatial data.

« Integrate cloud geospatial databases with popular GIS software and web mapping
applications.

« Understand AWS services relevant to geospatial data storage and processing.

« Develop robust ETL pipelinesfor spatial dataingestion into PostGIS on RDS.

 Troubleshoot common issues related to PostGIS and AWS RDS deployments.

« Leverage cloud-native features like Multi-AZ deployments and Read Replicas for high
availability and scalability.

« Apply spatial indexing techniques for accelerated query performance.

« Explore advanced PostGIS capabilities for network analysis and geocoding.

Organizational Benefits

» Seamlessly handle exponentially growing geospatial datasets without traditional
infrastructure limitations.

« Streamline geospatial wor kflows and automate time-consuming database administration
tasks, freeing up valuable resources.

« Enable real-time, secure access to spatial data for distributed teams, fostering better
collaboration and reducing data silos.

« Optimize IT expenditure by leveraging AWS RDS's managed ser vices and pay-as-you-go
model, eliminating upfront hardware investments.

» Ensure business continuity with Multi-AZ deployments and robust backup/recovery
options provided by AWS RDS.

« Empower developers and analysts to rapidly prototype and deploy location-awar e
applications and spatial intelligence solutions.

« Implement industry best practicesfor data encryption, access control, and compliance in
the cloud.

« Leverage advanced geospatial analyticsto derive deeper insights, optimize resource
allocation, and make more informed strategic decisions.

Target Audience



» GISProfessionals.

 Database Administrators (DBAS)

« Geogspatial Developers building location-aware applications and services.
« Data Engineersresponsible for ETL pipelines and spatial data integration.
« Cloud Architects designing geospatial solutions on AWS.

o GISAnalysts.

« Project Managers overseeing geospatial projectsin cloud environments.

« Anyoneinvolved in spatial data science or location intelligence initiatives.

Course Outline
Module 1: Introduction to Geospatial Databases and Cloud Concepts

« Understanding Geospatial Data: Vector vs. Raster, common formats (Shapefile, GeoJSON,
KML).

« Relational Database Fundamentals: SQL basics, normalization, indexing.

« Introduction to PostGIS: What it is, why it's used for spatial data.

» Cloud Computing Basics. |aaS, PaaS, SaaS, benefits of cloud for GIS.

« AWS Overview: Key services relevant to databases (EC2, S3, VPC, RDS).

» Case Study: Examining a public sector agency's transition from on-premise GIS serversto a
cloud-based geospatial data warehouse.

Module2: AWS RDS for PostgreSQL Setup

« Creating an AWS RDS Instance: Choosing engine, instance type, storage, and region.

« Networking Configuration: VPC, subnets, security groups for secure access.

« Database Parameter Groups: Customizing PostgreSQL settings for performance.

« Connecting to RDS: Using pgAdmin, command line tools, and client applications.

« Security Best Practices. IAM roles, encryption at rest and in transit.

« Case Study: Setting up a development environment for a startup building a property
management platform using PostGIS on AWS RDS.

Module 3: PostGl S Installation and Basic Spatial Data M anagement

« Enabling PostGIS Extension: CREATE EXTENSION postgis, and common errors.

« Spatial Data Types. GEOMETRY, GEOGRAPHY, and their uses.

o Creating Spatial Tables: Defining geometry columns and SRID.

 Importing Spatial Data: Using shp2pgsqgl, ogr2ogr, and raw SQL.

« Basic Spatial Queries: ST_GeomFromText, ST _AsText, ST X, ST_Y.

» Case Study: Migrating alocal shapefile dataset of administrative boundariesinto a new
PostGIS on RDS database for aregional planning authority.

Module 4: Advanced Spatial Querying with PostGIS

« Spatial Relationships: ST_Intersects, ST_Contains, ST_Within, ST_DWithin.

« Spatial Operations: ST_Union, ST_Buffer, ST_Transform.

« Spatia Joins. Combining spatial and non-spatial datafor rich analysis.

« Aggregate Functions: ST_Collect, ST_Extent, ST_Area, ST_Length.

« Indexing for Performance: Understanding GiST indexes and their importance.

« Case Study: Performing a site suitability analysis for aretail chain expansion, identifying
optimal locations based on proximity to demographics and competitors using advanced
spatial queries.

Module 5: Performance Optimization and Monitoring



» Query Optimization Techniques: EXPLAIN ANALY ZE, index usage, query rewrites.

« RDS Performance Insights: Monitoring CPU, memory, 10PS, and network usage.

« Scaling RDS: Vertical and horizontal scaling (Read Replicas).

» Vacuuming and Maintenance: Keeping your PostGI S database healthy.

« Troubleshooting Common Issues. Slow queries, connection problems.

« Case Study: Diagnosing and resolving performance bottlenecks in areal-time vehicle
tracking application using RDS Performance Insights and query tuning.

Module 6: Data Loading, ETL, and Data Pipelines

» Automated Data Ingestion: Leveraging AWS Lambda and S3 for triggered loads.

« ETL Toolsfor Spatial Data: Using FME, GeoKettle, or custom scripts.

« Batch Processing: Efficiently inserting large volumes of spatial data.

« Data Validation and Quality Control: Ensuring integrity of imported data.

« Managing Data Versions: Strategies for updating and maintaining historical spatial data.

» Case Study: Designing an automated pipeline to ingest daily weather data from athird-party
APl into PostGIS on RDS for a precision agriculture company.

Module 7: High Availability and Disaster Recovery

« Multi-AZ Deployments: Understanding synchronous replication and automated failover.

» Automated Backups and Point-in-Time Recovery: RDS snapshot and restore.

« Cross-Region Replication: Disaster recovery strategies.

» Read Replicas for Scalability: Offloading read workloads.

« Monitoring and Alerting: Setting up CloudWatch alarms for critical metrics.

« Case Study: Implementing a highly available architecture for a critical infrastructure
mapping system to ensure minimal downtime during outages.

Module 8: Integrating PostGISwith GIS Applications

» Connecting QGIS to PostGIS on RDS: Visualizing and editing spatia data.

« Web Mapping Libraries: Leaflet.js, OpenLayers, Mapbox GL JS with PostGI S backend.

» Geoserver and MapServer Integration: Publishing OGC services from PostGIS.

o API Development for Spatial Data: Exposing PostGIS data via RESTful APIs.

« Jupyter Notebooks with PostGIS: Spatial analysis using Python libraries (GeoPandas,
Psycopg2).

« Case Study: Developing a dynamic web mapping application displaying real-time sensor
data stored in PostGIS on RDS, accessible to field technicians.

Module 9: Advanced PostGI S Functions and Use Cases

« Topology Functions: ST_MakeValid, ST_SnapToGrid, ST_Simplify.

« Routing and Network Analysis: pgRouting introduction and basic examples.

« Geocoding and Reverse Geocoding: Integrating with external services or PostGIS
capabilities.

« Raster Data Management: Storing and querying rasters with PostGIS Raster.

« 3D Spatial Data: Basic concepts and ST_Z functions.

« Case Study: Building abasic vehicle routing optimization model for alogistics company
using pgRouting on their cloud-based PostGI S database.

Module 10: Security and Compliance for Cloud Geospatial Data

« |IAM Policiesfor RDS Access Control: Granular permissions for users and applications.
« Encryption at Rest (KMS) and Encryption in Transit (SSL/TLS).



« Auditing and Logging: CloudTrail and RDS logs for security monitoring.

» Data Masking and Redaction: Protecting sensitive spatial information.

o Compliance Frameworks: GDPR, HIPAA, and their implications for geospatial data.

» Case Study: Designing and implementing a secure data access model for a healthcare
organization managing patient location datain a PostGIS on RDS environment.

Module 11: Cost Optimization and Resour ce M anagement

« Understanding RDS Pricing: Instance types, storage, data transfer costs.

 Reserved Instances vs. On-Demand: Strategic purchasing for cost savings.

« Storage Optimization: Efficient data modeling and compression.

« Automated Shutdown/Startup: Managing non-production environments.

» Tagging and Cost Allocation: Tracking expenditure for geospatial resources.

o Case Study: Analyzing and optimizing the AWS RDS expenditure for amid-sized urban
planning firm, reducing their monthly cloud bill by 20%.

Module 12: Serverless Geospatial Architectures

o AWS Lambda for Geospatial Processing: Triggering functions on S3 events.

» APl Gateway for Spatial Microservices: Exposing PostGI S data via serverless APIs.
« Event-Driven Architectures: Real-time geospatial data processing.

» Aurora Serverless for PostGIS: When and why to use it.

« Integrating with other AWS ServicesUpcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200
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