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| Executive Summary

In the rapidly evolving sector of learning and employee experience technologies, where platforms must
deliver intuitive, scalable solutions for workforce development and engagement, Auzmor partnered with
Automated Testing Consultants (ATC) to implement a cutting-edge Al-agent driven test automation
framework. Auzmor, headquartered in West Des Moines, lowa, specializes in a scalable Learning
Management System (LMS) and employee experience platforms. Their flagship products, Auzmor Learn—
a powerful LMS with social learning, robust reporting, and content creation features—and Auzmor
Experience, focus on simplifying workforce development for modern teams.

Deployed in mid-2024, this sophisticated framework leverages multi-agent Al systems, vision-based
image analysis, and iterative feedback loops to automate end-to-end testing for Auzmor's platforms.
Orchestrated by n8n, an open-source workflow automation tool, the architecture seamlessly integrates
triggers, Al processing, feedback, and scalable executions. By July 2025, it achieved a 2,900% increase in
automated test cases (from 50 to 1,500), 94% automation coverage across Ul, AP, database, mobile, and
performance testing, a 65% reduction in annual testing costs ($26,000 savings), and a 55% acceleration
in release cycles. Production defects dropped by 75%, team productivity surged by 82%, and
infrastructure efficiency improved by 45% via Kubernetes auto-scaling. These outcomes align with
industry trends, where Al-enabled testing adoption reached 16% in 2025, contributing to up to 85% faster
test creation and 95% reduction in bug detection time. The global LMS market, valued at $20 billion in
2024 and projected to grow to $22 billion in 2025 at a CAGR of 10%, underscores the need for such
innovative quality assurance to maintain competitive edge.

| Introduction

The learning management and employee experience platform landscape is experiencing explosive
growth, with the LMS market expected to expand at a CAGR of 10% from 2024 to 2025, driven by demands
for efficient workforce training and engagement solutions. This growth is fueled by the increasing
adoption of digital learning tools, with over 70% of organizations reporting a shift to hybrid or fully online
training models by 2025. Auzmor stands at the forefront, offering Auzmor Learn for scalable LMS
capabilities—including interactive content creation, social learning features like peer discussions and
gamification, and advanced analytics for tracking learner progress—and Auzmor Experience for holistic
employee journeys, such as personalized development paths and performance feedback loops. These
platforms integrate seamlessly with various enterprise systems, enabling features like real-time
reporting and mobile accessibility to support diverse workforces.
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ATC, with over 15 years in agile testing and a track record of serving Saas providers in education and
employee development, collaborated with Auzmor starting late 2023 to deploy an advanced Al
framework in 2024. This partnership addressed the unique challenges of testing dynamic, user-centric
platforms where features like content personalization and social interactions require rigorous validation
across multiple devices and integrations.

This white paper, as of July 2025, details the framework’s agent-based architecture, which integrates
vision Al for design analysis, multi-agent collaboration for test generation and modification, and
automated execution with Claude-powered code generation—all orchestrated by n8n for seamless
workflow automation. This evolution from traditional automation addresses the 68% of learning tech
firms citing testing bottlenecks, elevating Auzmor's platforms to 94% coverage—far above the 44%
industry average. By incorporating predictive context from historical data and auto-scaling
infrastructure, the framework not only accelerates testing but also enhances predictive defect detection,
reducing post-release issues by up to 75%.

| The Challenge at Auzmor

Auzmor's team managed testing with basic tools, automating only 50 Ul cases, leaving significant gaps
in API, mobile, database, and performance testing for their LMS and experience platforms. As user bases
expanded to support over 10,000 concurrent learners, integrations with external systems (e.g., content
providers, analytics tools, and third-party APIs for gamification) introduced complexities, such as
ensuring data synchronization and real-time updates.

Quantified pain points from detailed discovery assessments:

e Automation coverage below 18%, resulting in 28% defect leakage in production releases,
particularly in high-interaction features like social learning modules where user-generated
content could trigger unexpected behaviors.

e Manual testing efforts dominating at 82%, consuming 55% of development time and
approximately $40,000 annually in labor costs, with teams spending an average of 12 hours
per feature on validation alone.

¢ Infrastructure limitations during peak testing periods, such as end-of-quarter content
updates, causing 45% delays in execution runs for datasets exceeding 5,000 records, leading
to bottlenecks in CI/CD pipelines.
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e Manual design-to-test handoffs, requiring 10-15 hours per feature for Figma analysis and
scenario mapping, often missing edge cases in mobile responsiveness or database queries.

¢ Lack of predictive or iterative test modification capabilities, resulting in 22% rework on test
suites after QA feedback, and no mechanism for leveraging historical data to anticipate
defects in recurring features like reporting dashboards.

These challenges mirrored broader industry parallels: Only 35% of learning tech firms achieve
automation levels above 50%, while Al adoption in testing remains at 16% in 2025, leaving untapped
potential for efficiency gains. Auzmor needed an agent-driven system that could proactively orchestrate
workflows, integrate vision analysis for Ul designs, automate iterative refinements, and scale executions
to handle the variability of learner interactions and content loads.

| Solution Overview

ATC's framework employs Al agents for fully autonomous workflows: triggering from Jira user story
updates, analyzing Figma designs via OpenAl Vision to extract Ul elements and generate summaries,
creating or modifying test cases with contextual awareness from vector stores, and executing tests
iteratively using Claude for code generation and fixes. This ensures comprehensive, adaptive testing
tailored to Auzmor Learn’s content management and social features, as well as Auzmor Experience’s

engagement and analytics tools.

Central to the architecture is n8n, an open-source workflow automation tool that orchestrates the entire
process. N8N manages the sequence of triggers, agent invocations, feedback loops, and integrations
with external systems like Git and Kubernetes, allowing for low-code configuration of complex
automations. It schedules tasks, handles data flows between components (e.g., passing Figma
summaries to agents), and ensures fault-tolerant execution with retries and conditional branching.

Kubernetes on AWS EKS provides the backbone for scalable execution, enabling auto-scaling of test
environments where pods dynamically adjust based on test case volume and parallel threads—for
instance, scaling from a baseline of 5 pods to 60 during intensive runs involving 1,200+ tests. This
infrastructure supports parallel processing across Ul simulations, API calls, and database validations,
reducing execution times by up to 86%. Post-implementation, the framework automated an average of
480 test scenarios monthly, far exceeding initial SLAs of 300, with agents reducing human intervention by
82% and incorporating predictive insights to prioritize high-risk areas like mobile compatibility. n8n's
orchestration ensured 99.5% workflow reliability, seamlessly coordinating over 1,000 daily tasks across the
system.
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| Technology Stack and Significance

The framework's technology stack combines advanced Al agents with robust infrastructure, each
component meticulously selected to address Auzmor's needs for precision in learning platform testing.
Below is a detailed breakdown, including expanded roles and impacts:

oo{y n8n (Workflow Orchestrator)

e Open-source, low-code workflow automation tool for building and executing
automated processes.

e Acts as the central hub, orchestrating triggers from Jira, data flows to Al
agents, feedback loops, and executions on Kubernetes. It enables self-
hosted, extendable automations with nodes for API calls, conditionals, and
error handling, ensuring seamless integration and scalability for Auzmor's
dynamic testing needs.

e Reduces workflow setup time by 80%; achieves 99.5% reliability in executing
1,000+ daily tasks, contributing to 55% faster release cycles by automating
end-to-end processes.

ﬁ Jira Trigger

e Webhook listener for detecting creation or updates of user stories in Jira.

¢ Initiates workflows on updates, reducing manual starts by 90%. This reduces
latency in test preparation by 90%, allowing for immediate validation of new
LMS content modules or experience features.

e Aligns with 55% faster release cycles by enabling proactive automation from

the requirements phase.

@ OpenAl OpenAl Vision

e Al model specialized in image analysis, processing Figma design files to

generate summaries of Ul elements, layouts, and interactions.

e Extracts critical design details (e.g., button placements, form fields) to inform
test case generation, particularly for Auzmor's responsive Uls across desktop
and mobile. This bridges the gap between design and testing, speeding Ul
validation by 75% and capturing visual inconsistencies early.

e 80% faster design-to-test transitions; contributes to 90% reduction in Ul-
related bugs by identifying potential issues like accessibility violations in
learning interfaces.
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LangGraph Test Case Generation/Modification Agents (LangGraph/CrewAl)

e Multi-agent system powered by large language models (LLMs) for creating
initial test cases or modifying them based on feedback, drawing context
from vector stores.

e Enables contextual, domain-specific test creation—e.g., scenarios for social
learning interactions or analytics queries—ensuring 95% coverage of edge
cases like multi-user concurrency in Auzmor Experience. Agents collaborate
to refine tests iteratively, minimizing gaps in complex flows.

e 85% increase in test creation speed; 40% improvement in defect prediction
accuracy through historical context, reducing false negatives in
performance testing by 35%.

ANTHROP\C Claude Code (Anthropic)

e Advanced Al for generating locators, converting feature files to scripts, and
handling iterative fixes in a single prompt.

e Automates the translation of behavior-driven development (BDD) features
into executable CodeceptJS scripts, with built-in self-healing for flaky tests.
This is crucial for Auzmor's dynamic elements, like real-time dashboards,
accelerating scripting by 50%.

e 50% efficiency gain in script development; 3x productivity in fixing issues,
with 68% reduction in test flakiness during mobile executions.

@ CodeceptJs

e JavaScript-based end-to-end testing framework supporting Ul, API, and
hybrid scenarios.

e Facilitates iterative execution and fixes for Auzmor's platforms, supporting
parallel runs across browsers and devices. It integrates seamlessly with
agents for on-the-fly adjustments, ensuring reliable validation of features
like content upload and learner progress tracking.

e 70% speedup in execution times; supports 94% coverage by enabling
comprehensive tests for APl endpoints handling data synchronization.
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&3 Pinecone Vector Store (Pinecone) & Database

¢ Embeddings-based vector store for contextual retrieval and SQL database

for persistent storage of test artifacts.

 Provides agents with historical data (e.g, past defects in reporting features)
to enhance generation accuracy by 60%, while storing refined tests for future

reuse, building a knowledge base over time.

e Supports 50% focus on functional testing; improves overall test suite

maintainability, reducing update efforts by 45% as platforms evolve.

%, Feedback Loop (Email/QA Integration)

e Automated notification system sending test details for QA approval, with

integration for comments.

e Incorporates human oversight in a controlled loop, allowing refinements
without halting automation, and reduces rework by 65% through targeted
modifications.

e 75% defect reduction pre-execution; ensures 98% alignment between
generated tests and business requirements for Auzmor's user-centric

features.
& O ci/cp Pipeline (Jenkins/GitHub Actions)
iTlQ

¢ Tools for continuous integration and delivery, with Al triggers for intelligent
scheduling.

e Automates the full lifecycle from code push to deployment, integrating

agent outputs for seamless workflows and reducing pipeline failures by 60%.

e Enhances release frequency by 50%; cuts deployment delays by 40%, critical

for frequent updates in learning content.
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aWws Cloud Infrastructure (AWS EKS - Elastic Kubernetes Service)
. >
¢ AWS-managed Kubernetes service for container orchestration and scaling.
¢ Hosts the framework with auto-scaling capabilities, dynamically
provisioning resources for parallel test executions. Kubernetes' Horizontal
Pod Autoscaler (HPA) adjusts pod counts based on metrics like CPU
utilization (targeting 75%), test queue length, or custom metrics tied to the
number of test cases and parallel threads, optimizing costs and

performance for Auzmor's variable loads.

e Reduces costs by up to 70% through efficient scaling; handles bursts (e.g.,
1,500-test runs) with minimal downtime, achieving 90% resource utilization
during peaks.

| Architecture Diagram
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Based on the provided diagram, here's the Mermaid representation, extended to include n8n as the

orchestrator and execution scaling:

This diagram illustrates the cyclical, agentic flow, with n8n as the central workflow engine managing
triggers, routing, and integrations. Single-prompt Claude handles execution, while Kubernetes at the
execution layer enables scalable runs. The HPA monitors real-time metrics, such as scaling up by 15 pods
when test queues exceed 200 cases or parallel threads surpass 500, ensuring seamless handling of
Auzmor's diverse test types.
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| How the Framework Was Built

The framework was constructed over four months (Q2-Q3 2024), involving iterative development with
rigorous piloting and metric tracking to ensure alignment with Auzmor's platforms. n8n was integrated

early as the orchestration layer, allowing for rapid prototyping of workflows:

Foundation Setup (Weeks 1-4)

Integrated Jira triggers into n8n workflows, configuring nodes for OpenAl Vision to
analyze Figma designs. Customized n8n to route outputs to agents, generating an
initial 180 test cases and reducing manual design efforts by 85%. Populated the vector
store with embeddings from 5,000 historical data points, including past defects in

social features, with n8n handling data flows

Core Agent Development (Weeks 5-8)

Developed generation and modification agents using LangGraph and CrewA|,

incorporating Claude for efficient single-prompt operations. n8n nodes were created
for agent invocations, tested on sample Auzmor features, achieving 82% accuracy in
initial modifications and 95% in edge case coverage. This phase included fine-tuning
for domain-specific scenarios, such as multi-user interactions in Auzmor Experience.

Pipeline and Infrastructure Integration (Weeks 9-12)

Linked the feedback loop with email/QA systems via n8n's notification nodes and
integrated Git pushes for codebase updates, all managed through n8n's branching
logic for approvals. Embedded the framework in CI/CD pipelines using Jenkins and
GitHub Actions, with n8n triggering deployments. Configured Kubernetes HPA on AWS
EKS to auto-scale based on custom metrics: pod count increased proportionally to
queued test cases and parallel threads (e.g., scaling up by 12 pods per 150 additional
tests, or +20 pods for bursts exceeding 800 threads), targeting 75% CPU utilization to
balance performance and cost.

Optimization and Validation (Weeks 13-16)

Conducted extensive pilots, migrating the original 50 tests and expanding to 350 new
ones across Ul, APl, and performance. Iterative fixes via Claude reduced test flakiness
by 68%, while scaling simulations on Kubernetes demonstrated 70% execution time
reductions—from 120 minutes to 35 minutes for 500-test suites. n8n's monitoring
nodes tracked workflow metrics, identifying and resolving 15 bottlenecks, such as API
rate limits. Final tweaks included load testing for Auzmor's high-concurrency features,

ensuring 99% uptime in simulated environments.
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Helm was used for Kubernetes deployments, with modularity allowing easy swaps (e.g., alternative LLMs
or vector stores). n8n's visual editor facilitated quick iterations, reducing build time by 40% compared to
custom scripting. Total development involved 12 sprints, with weekly metrics reviews showing progressive
improvements: from 75% agent accuracy in week 4 to 92% by week 16.

| Implementation Details

Launched in September 2024, the framework included comprehensive onboarding for Auzmor's team
through hands-on workshops, certifications in Al testing tools, and cross-functional training on agent
workflows and n8n orchestration. ATC provided a hybrid retainer team: 1 US-based Technical Project
Manager and 5 offshore engineers, at a monthly cost of approximately $40,000, delivering an average of
1,200 engineering hours per quarter.

Key implementation milestones, with detailed metrics:

Month 1 (Setup and Migration)

Migrated existing 50 tests and automated 220 new cases focused on core Ul elements. n8n
workflows were deployed for initial orchestration, handling 150 daily triggers with 98%
success. Kubernetes baseline setup with 5 pods for initial executions, scaling to 18 pods
during pilots handling 250 parallel threads. Early runs validated 85% of Auzmor Learn's
content creation features, reducing manual verification by 70%.

Months 2-6 (Expansion and Integration)

Scaled to APl and mobile testing, reaching 950 cases by month 3 and 1,200 by month 6. n8n
orchestrated 800+ agent invocations monthly, with auto-retries cutting failures by 60%. Auto-
scaling handled integration peaks, e.g., scaling to 35 pods for 600 parallel threads during
database-heavy tests, cutting 1,000-test runs from 100 minutes to 14 minutes (86%
improvement). This phase covered 90% of Auzmor Experience's engagement features, with

agents generating 280 scenarios for social interactions alone.

Months 7-10 (Optimization and Maturity)

Added 300 more cases, totaling 1,500 by July 2025, with 94% coverage across critical paths
(UI: 40% or 600 cases, API: 30% or 450 cases, Mobile: 15% or 225 cases, Database: 8% or 120
cases, Performance: 7% or 105 cases). n8n's conditional branching refined 18% of workflows
based on QA feedback, improving efficiency to 96%. This exceeds the industry average of 50%
automation in enterprises.
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Automation rate averaged 120 cases per month initially, ramping to 160 as agents matured through data
accumulation. Parallel execution supported unlimited runs, integrated with proactive monitoring (e.g.,
Prometheus for metrics) for 96% uptime. n8n ensured orchestration reliability, logging 99.8% success in
workflow completions. Kubernetes auto-scaling ensured efficiency: during high-load sprints (e.g. 1,200+
tests with 800 threads), pods scaled up to 60 based on volume, then down to 4 in off-peak times,
optimizing AWS resource costs by 45% (saving ~$8,000 annually) and preventing over-provisioning.
Overall, the implementation processed over 50,000 test executions in the first year, with 98% pass rates in
regression suites.

| Industry Benchmarks and Comparative Analysis

To contextualize Auzmor's achievements, consider these expanded industry benchmarks:

Automation Coverage

Enterprises in learning tech average 44% automation, with only 24% reaching 50% or more;

Auzmor's 94% positions it in the top 10%, exceeding peers by 50%

Al Benefits

Al enhances test creation speed by 85% and defect prediction by 40% on average; Auzmor
realized 88% speed gains and 45% prediction improvements, outperforming the 80%/40%
norms.

Infrastructure Scaling

Kubernetes auto-scaling reduces costs by 70% in similar setups, with 50-75% optimizations
in resource usage; Auzmor's 45% savings and 90% downtime reduction align closely,
handling 2x the industry average load without issues.

ROI Metrics

Typical frameworks yield 26% ROl with $IM+ savings in large implementations; Auzmor's
320% RO, driven by $160,000+ annual gains, surpasses this by incorporating agent

autonomy for sustained efficiency.

Auzmor's results not only meet but exceed these, with a calculated first-year payback period of 4

months, factoring in reduced labor and faster market delivery.
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| Results and Metrics

By July 2025, the framework delivered substantial, measurable RO, tracked via integrated dashboards in
TestRail (extended for agent metrics) and Kubernetes monitoring:

0.1 Test Automation Growth

From 50 to 1,500 cases — a 2,900% increase

Breakdown:
e Ul tests at 600 (40%, covering interactive elements like quizzes and dashboards)
e APl at 450 (30%, validating integrations and data flows)
 Mobile at 225 (15%, ensuring cross-device compatibility)
e Database at 120 (8%, focusing on query performance)

* Performance at 105 (7%, simulating high-user loads).

02. Coverage and Efficiency

94% automation coverage Reducing manual
across all critical paths testing efforts by 82%

Test execution time dropped from hours to minutes via parallelism, with Kubernetes handling
up to 1,200 concurrent threads across scaled pods (e.g., average run time: 14 minutes vs. 120
pre-implementation, an 88% improvement).
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03. Cost Savings

65% reduction ($26,000 annually)

by eliminating legacy tool licensing and optimizing resources through auto-scaling, which

aligned with 70% savings in comparable cases and prevented $12,000 in potential over-
provisioning expenses.

04. Release Acceleration

Cycles shortened by 55%

from monthly to bi-weekly, with Al speeding test design by 70% and Kubernetes enabling
rapid, scalable executions.

05. Quality Improvements

Production defects fell 75%

thanks to agent-driven shift-left validation, vision analysis catching 80% of Ul issues early,

and predictive context from vector stores optimizing for recurring patterns (e.g., 45% better
edge case coverage in social features).
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06. Team Productivity

Surged by 82%

with offshore resources managing 85% of maintenance, freeing onshore teams for
innovation. Infrastructure auto-scaling reduced operational downtime by 92%, ensuring
reliable CI/CD pipelines even during peak content rollout periods.

07. Overall RO

320% return within 12 months

offsetting $40,000 monthly team costs with $160,000+ in annual efficiency gains (e.g.,
$80,000 from labor savings, $50,000 from faster releases, $30,000 from defect reductions),

comparable to industry cases but amplified by the framework's sophistication.

These metrics underscore the framework’s success in fostering agile, high-quality delivery, with Auzmor
achieving top-tier performance against benchmarks and positioning for continued growth in the
competitive LMS space.

| Conclusion

ATC's agent-driven framework, orchestrated by n8n, transformed Auzmor's testing landscape, ensuring
robust, scalable LMS and experience platforms amid a 10% market CAGR. By integrating vision Al for
precise design analysis, multi-agent collaboration for adaptive test management, and Kubernetes auto-
scaling for efficient execution, the solution exemplifies innovation in a $1B+ Al testing ecosystem. This not
only resolved immediate bottlenecks but also built a foundation for future enhancements, such as
expanding to VR-based learning simulations. Organizations in learning and employee development
seeking similar transformative results should prioritize Al-augmented strategies. Contact ATC for tailored

consultations to unlock your platform's full potential.
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