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Course Introduction

In today's interconnected world, geospatial data has become an indispensable asset across diverse
industries, from urban planning and logistics to environmental monitoring and disaster response.
The ability to efficiently access, process, and share thisrich spatia information is paramount for
data-driven decision-making and the development of innovative location-based services. This
training course provides arobust foundation in designing, developing, and deploying REST ful
Geospatial API's, empowering participants to unlock the full potential of spatial data through
scalable, interoperable, and secure web services. We delve into core APl development principles,
geospatial web services standards, and practical implementation using moder n web technologies
and geospatial libraries.

Training Course on Building RESTful Geospatial APIs goes beyond theoretical concepts, offering
hands-on experience in building high-per for mance geospatial API s that seamlessly integrate with
various applications and platforms. Participants will learn to leverage open-sour ce geospatial tools
, manage spatial databases, and implement authentication and authorization mechanismsto
ensure data security. By the end of this course, you'll be equipped with the skills to transform raw
geospatial datainto accessible and actionable resources, driving innovation in areas like smart
cities, precision agriculture, and real-time mapping.
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data-driven decision-making and the development of innovative location-based services. This
training course provides arobust foundation in designing, developing, and deploying REST ful
Geogpatial API's, empowering participants to unlock the full potential of spatial data through
scalable, interoperable, and secure web services. We delve into core APl development principles,
geospatial web services standards, and practical implementation using moder n web technologies
and geospatial libraries.

Training Course on Building RESTful Geospatial APIs goes beyond theoretical concepts, offering
hands-on experience in building high-per for mance geospatial API s that seamlessly integrate with
various applications and platforms. Participants will learn to leverage open-sour ce geospatial tools
, manage spatial databases, and implement authentication and authorization mechanismsto
ensure data security. By the end of this course, you'll be equipped with the skills to transform raw
geospatial data into accessible and actionable resources, driving innovation in areas like smart
cities, precision agriculture, and real-time mapping.

Course Duration
5 days
Course Objectives

1. Grasp the core concepts of Representational State Transfer (REST) and its application in
web service design.

Plan and design scalable and efficient API structuresfor managing spatial data.
Develop robust endpoints for CRUD oper ations on geographic features.

Handle and process datain formats like GeoJSON, KML, and WKT.

Interact with and query PostGI S and other geospatial databases.

Leverage tools like GDAL/OGR and Shapely for spatial data processing.

Secure geospatial APIs using industry-standard security protocols (OAuth2, APl Keys).
Develop advanced queries for geospatial analysis and filtering.

Apply techniques for caching, pagination, and data compression to enhance API speed.
Create clear and comprehensive APl documentation using OpenAPI Specification
(Swagger).

11. Understand deployment strategies for cloud platforms and on-premise servers.

12. ldentify and resolve common problemsin geospatial APl development.

13. Gaininsightsinto OGC standards (WFS, WMS) and geospatial microser vices.
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Organizational Benefits

« Enhanced Data Accessibility: Enables seamless access to critical geospatial data across
departments and applications, fostering better collaboration and data utilization.

« Accelerated Application Development: Equips development teams with the skills to rapidly
build and integrate location-aware features into new and existing products.

« Improved Decision-M aking: Provides the infrastructure for real-time spatia analytics,
leading to more informed and agile business decisions.

« Increased Inter operability: Promotes data exchange with external systems and partners
through standardized API interfaces, breaking down data silos.

» Cost Efficiency: Leverages open-source technologies, reducing licensing costs and offering
flexible, customizable solutions.

« Scalability and Performance: Ensures that geospatial services can handle growing data
volumes and user demands efficiently.



« Competitive Advantage: Positions the organization at the forefront of location intelligence,
enabling the development of innovative and impactful geospatial solutions.

Target Audience

Software Developers.

GIS Professionals.

Data.

Database Administrators (DBAS)

Urban Planners & Researchers

loT Developers.

Computer Science Students.

Anyone interested in Location-Based Services.
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Course Content Modules
Module 1: Introduction to RESTful APIs & Geospatial Concepts

» Understanding REST Architecture: Principles of REST, HTTP methods (GET, POST,
PUT, DELETE), statelessness.

« Basics of Web Services: JSON and XML dataformats, APl endpoints, request/response
cycles.

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

« Fundamentals of Geographic Information Systems (GIS): Coordinate systems,
projections, spatial relationships.

« Setting up the Development Environment: Python (Flask/Django REST) or Node.js
(Express), PostGI S installation.

» Case Study: Analyzing a public transit agency's existing data to identify opportunities for
exposing bus stop locations and real-time arrival data through a RESTful API.

Module 2: Designing Geospatial APl Endpoints

« Resource Modeling for Spatial Data: Designing resources for points, lines, polygons, and
gpatial entities.

« URL Structure and Naming Conventions: Best practices for intuitive and consistent API
endpoints.

» Request and Response Design: Crafting clear and efficient request payloads and response
bodies.

« Versioning APIs: Strategies for managing API evolution without breaking existing clients.

« Error Handling and Status Codes: Implementing informative error messages and
appropriate HTTP status codes.

» Case Study: Designing the API endpoints for a property management system to retrieve
properties within a specified radius or by specific geographic features.

Module 3: Implementing Geospatial APIswith Python (Flask/Django REST)

« Introduction to Flask/Django REST Framework: Building basic web services.

« Integrating PostGl Swith Python: Connecting to spatial databases and performing basic
Spatial operations.

« Serializing Geospatial Data: Converting spatial objectsto GeoJSON for API responses.

» Handling Geospatial Input: Parsing GeoJSON and other spatial data from client requests.



« Basic CRUD Operationsfor Spatial Features: Creating, reading, updating, and deleting
geographic data.

« Case Study: Developing an API for areal estate platform that alows usersto search for
properties based on location, property type, and proximity to amenities.

Module 4: Advanced Geospatial Data Handling & Queries

» Spatial Relationships and Analysis: Implementing functions for intersection, containment,
distance calculations.

o Complex Spatial Querieswith PostGI S: Leveraging advanced PostGI S functions
(ST_Within, ST_Intersects, ST_DWithin).

« Geocoding and Rever se Geocoding: Integrating with external geocoding services or
building internal solutions.

« Data Validation for Spatial Data: Ensuring the integrity and validity of incoming geospatial
data.

 Pagination and Filtering for Large Datasets: Efficiently serving large volumes of spatial
data.

» Case Study: Building an API for alogistics company that calculates optimal delivery routes
and identifies the nearest available delivery trucks using real-time location data.

Module5: API Security and Authentication

« Introduction to API Security: Common vulnerabilities and threats to web APIs.

« Authentication M echanisms. Implementing APl Keys, Basic Authentication, and Token-
based authentication (JWT).

« Authorization and Access Control: Defining roles and permissions for different APl users.

« HTTPS/SSL Configuration: Ensuring secure communication for all API interactions.

« Rate Limiting and Throttling: Protecting APIs from abuse and ensuring fair usage.

« Case Study: Securing a public-facing API for an environmental monitoring agency, ensuring
only authorized users can upload new sensor data while general public can only query.

Module 6: APl Documentation and Testing

« Importance of API Documentation: Why clear and concise documentation is crucial.

« OpenAPI Specification (Swagger): Generating interactive APl documentation.

« Postman for API Testing: Sending requests, inspecting responses, and automating tests.

« Unit and Integration Testing for APIs: Writing tests to ensure APl functionality and
reliability.

« Continuous I ntegration/Continuous Deployment (CI/CD) for APIs. Automating the
deployment pipeline.

» Case Study: Documenting a newly developed "points of interest” API for atourism
application, making it easy for third-party developersto integrate.

Module 7: Deployment and Scalability

« Deployment Strategies: Options for deploying APIs (on-premise, cloud platforms like AWS,
Azure, Google Cloud).

« Containerization with Docker: Packaging APIs for consistent deployment across
environments.

» Orchestration with Kubernetes (Optional Overview): Managing containerized
applications at scale.



« Load Balancing and Scaling: Strategies for handling increased traffic and improving
performance.

« Monitoring and L ogging: Tools and techniques for tracking API health and identifying
ISsues.

« Case Study: Deploying ageospatial API that serves real-time traffic data for aride-sharing
application, ensuring high availability and scalability during peak hours.

Module 8: Advanced Topics& Emerging Trends

» Geospatial Microservices: Designing modular and independent geospatial services.

» WebSockets for Real-time Geospatial Updates: Pushing live spatial datato clients.

e Introduction to OGC Standards (WFS, WM S, WCS): Understanding industry standards
for geospatial web services.

« Serverless Geospatial Functions: Exploring services like AWS Lambdafor event-driven
gpatial processing.

» Graph Databases for Spatial Relationships (Optional): Neo4j or similar for complex
gpatial networks.

» Case Study: Exploring the development of a microservices architecture for a smart city
platform, where each service (e.g., parking availability, public transport, air quality) exposes
its own geospatial API.

Training M ethodology

« Instructor-Led Sessions.

« Live Coding Demonstrations.

« Hands-on Labs.

o Case Study Analysis.

o Group Discussions & Peer Learning
e Q&A Sessions.

» Code Review.

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized
certificate.

Tailor-Made Course
We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.


mailto:info@fineskilltrainingcenter.com

b. Upon completion of training the participant will be issued with an Authorized Training
Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A
Certificate upon successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL
TRAINING CENTER account, asindicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location

10 Aug 2026 14 Aug 2026 Online $1,100
17 Aug 2026 21 Aug 2026 Online $1,100
24 Aug 2026 28 Aug 2026 Online $1,100
31 Aug 2026 04 Sep 2026 Online $1,100
07 Sep 2026 11 Sep 2026 Online $1,100
14 Sep 2026 18 Sep 2026 Online $1,100
21 Sep 2026 25 Sep 2026 Online $1,100
28 Sep 2026 02 Oct 2026 Online $1,100

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-building-restful-geospatial-apis

