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Accelerating Healthcare Al
Communications with a Reusable
FLAMR Infrastructure

Empowering R&D teams with an adapter-based, serverless
infrastructure on AWS to standardize complex clinical commmunication
flows and slash FLAMR platform development effort by 60%.




Overview

We engineered a highly scalable, event-driven infrastructure framework
utilizing AWS SNS and Amazon SQS to handle bidirectional, multi-channel
messaging workloads.

» Implemented the structural Adapter Pattern, allowing developers to build
domain-specific communication apps or plug in Al engines by modifying only
the business logic layer without altering core cloud configurations.

» Reduced infrastructure development effort for the health system’s R&D team
by 60%, shifting their focus entirely away from cloud complexities and onto
clinical value.

Client Profile

This prominent US academic health
system operates multiple inpatient
facilities and specialized outpatient
centers. Driven by a large workforce of

healthcare professionals, researchers,
and educators, the organization

leverages technology-driven innovation
to establish cutting-edge benchmarks
for medical workflows and patient-

centered hospitality.

Challenges: Infrastructure Replication and
Integration Friction

Building specialized digital health commmunication platforms from scratch
introduced significant technical debt and delay:

¢ Repetitive Architectural Setup: Developers were forced to waste valuable
sprint cycles configuring core cloud resources and messaging hooks for every
new clinical application.



¢ Rigid Code Coupled to Cloud Pipelines: The absence of a decoupled
blueprint made it complex to swap business logic or introduce custom Al
plugins without fracturing the underlying communication pipelines.

e Data Instability Across Pipelines: Lack of structured, centralized data
validation exposed event-driven message queues to payload-formatting errors.

e Testing Infrastructure Contentions: Traditional staging systems led to
shared-environment gridlock, blocking developers from dynamically validating
new configuration changes in isolation.

Solution: Pluggable Serverless FLAMR Architecture

QBurst designed and engineered a pluggable, cloud-native backend template
built on an event-driven serverless mesh to support the FLAMR messaging
platform. By applying software design patterns to abstract infrastructure, we
delivered an enterprise template that developers can clone to spin up standard,
secure, and production-grade messaging channels instantly.

e Pluggable Adapter Core: Incorporates structured adapter patterns. When a
developer builds a specialized tool, they write or update only the custom
business logic within the Adapter layer, completely bypassing the underlying
communication and configuration code.

e Modular Communication Microservices: Supplies a robust suite of reusable,
generic services ready for out-of-the-box extension, extending core platform
capabilities into Patient Service, Engagement Service, Campaign Service,
Preference Service, Al Service, and Communication Service.

e Automated Ephemeral Testing Stacks: Integrates an infrastructure-as-code
pipeline that provisions a dedicated, isolated cloud stack for every pull request
(PR). These ephemeral stacks allow dynamic, real-time testing of
infrastructure configurations alongside active development.

e Centralized Schema Catalog: Packages a catalog repository loaded with
schemas for all events published and consumed within the framework,
enabling developers to perform programmatic validation prior to event
publication.



Technical Highlights

Decoupled SNS/SQS Pub-Sub Mesh: Leveraged Amazon SNS for fan-out
message distribution and Amazon SQS to ensure reliable, ordered, and
asynchronous message delivery.

Serverless Execution Engine: Entirely powered by AWS Lambda to guarantee
cost-efficient horizontal scaling for background processes without
maintaining active, idle servers.

Built-In Fault Isolation: Configured dedicated Dead Letter Queues (DLQS)
within Amazon SQS to capture and isolate faulty payloads safely, preventing
pipeline lockups.

End-to-End Visual Tracing: Fully instrumented with Amazon CloudWatch and
AWS X-Ray to give engineering leaders complete observability over distributed
transactions.

Impact

60% Reduction in Development Overhead: Eliminated core infrastructure setup,
allowing teams to focus entirely on medical and conversational business logic.

Frictionless Plug-and-Play Al Scaling: Enabled seamless integration of new
predictive analytics and NLP models without re-engineering message pipelines.

Accelerated Time-to-Market: Standardized templates and automated PR
testing slashed deployment latencies for new domain-specific messaging
products.

Cost-Efficient Elastic Footprint: Shifting to a highly resilient, serverless
foundation means the medical center pays only for processed messages,
completely eliminating fixed server overheads.

Standardized Enterprise Safety: The centralized schema catalog and built-in
fault tolerance insured all clinical communications against packet-dropped
errors, protecting patient data integrity across the system.
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