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1 From Outages to Peak-Ready: Scaling an
E‑Commerce Platform for Black Friday with
Kubernetes and a Global CDN

1.1 Executive Summary

A fast-growing e-commerce retailer faced repeated outages and slowdowns during
Black Friday and flash sales. Heavy traffic overwhelmed their monolithic application
and centralized infrastructure, leading to lost revenue and customer frustration. We
rebuilt their platform using a microservices architecture, deployed on Kubernetes,
and implemented a global CDN strategy—backed by continuous monitoring and
site reliability best practices. The result: 99.99% uptime during peak sales periods,
60% faster page load times across 15 countries, and the ability to handle 10x normal
traffic without manual intervention.

1.2 The Challenge

The client’s monolithic web application, serving a global customer base, struggled
with:

• Limited scalability: Vertical scaling topped out quickly, and scaling decisions
required manual intervention and downtime.

• Global latency: Customers in regions far from the origin experienced slow page
loads due to distance and congested routes.

• Cache thrashing: Unoptimized caching for product pages and dynamic cart
data led to origin overload during spikes.

• Release risk: Deployments required coordinated maintenance windows; roll-
backs were slow and error-prone.
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• Observability gaps: Lack of end-to-end visibility made it difficult to pinpoint
bottlenecks during peak load.

• Single points of failure: Concentrated services and a single write-heavy
database instance created cascading failures during traffic surges.

These issues culminated in outages under 3–5x normal traffic, with the checkout
flow especially vulnerable to elevated latency and errors.

1.3 Our Approach

We designed a cloud-native, globally performant platform centered on resilience,
elasticity, and speed:

• Decompose the monolith into domain-aligned microservices (catalog, search,
pricing, cart, checkout, payments, orders, inventory, user, content) with well-
defined APIs.

• Host microservices on a managed Kubernetes foundation with horizontal au-
toscaling, multi-AZ redundancy, and safe deployment strategies.

• Front the application with a global CDN optimized for static assets, dynamic
edge caching for product/catalog pages, and image optimization.

• Establish an SRE operating model with clear SLIs/SLOs, automated alerting,
synthetic and real-user monitoring, and error budgets to guide release velocity.

• Implement a robust CI/CD pipeline and GitOps workflow for repeatable, audited
deployments and fast rollback.

• Apply performance engineering, load testing, and chaos experiments to vali-
date scale and failure modes before peak events.

1.4 Implementation

Our delivery spanned architecture, application refactoring, infrastructure automa-
tion, and operational excellence.

• Web development and application refactor:

– Split the monolith into microservices aligned to business capabilities, ex-
posing REST/GraphQL endpoints via an API gateway. We introduced a thin
server-side rendering layer for SEO-critical pages and client-side hydration
for rich interactions.

– Implemented idempotent checkout and payment flows to avoid double
charges under retries, with consistent hashing for session stickiness where
necessary and tokenization to minimize PCI DSS scope.

– Introduced caching at multiple layers: edge cache for catalog and content
with smart cache keys, Redis for session and cart data, and application-
level response caching with cache-control, stale-while-revalidate, and
ETags.
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• Cloud-native development:

– Standardized services in containers with clear resource requests/limits
and health probes (liveness/readiness/startup).

– Employed a service mesh for mTLS, traffic shaping, circuit breaking, and
observability through distributed tracing.

– Adopted resilience patterns—timeouts, retries with jitter, bulkheads—to
protect upstream dependencies.

• Kubernetes hosting:

– Deployed production clusters across multiple availability zones with pod
anti-affinity and topology spread constraints to avoid colocation risk.

– Enabled horizontal pod autoscaling (HPA) on CPU and p95 latency metrics;
cluster autoscaler added nodes during surges. Pod Disruption Budgets
ensured continuity during maintenance.

– Used blue/green and canary releases with automated rollback based on
error rate and latency guardrails.

– Isolated critical paths (checkout, payments) in dedicated node pools with
priority classes and resource quotas to prevent noisy-neighbor effects.

• Data and state management:

– Optimized the relational database with read replicas for catalog/query-
heavy operations, connection pooling, and query tuning. Write paths were
streamlined for checkout with transactional guarantees.

– Implemented Redis as a high-availability cache tier and session store with
persistence for rapid recovery.

– Deployed a message broker for order, inventory, and notification events
to decouple spikes in user traffic from back-office processing.

– Search workloads were separated into a dedicated, scalable index to of-
fload complex queries.

• CDN services and global performance:

– Configured a global CDN with Anycast routing, TLS 1.3, HTTP/2/3, and ori-
gin shielding to protect the backend.

– Tuned edge caching rules: long TTLs for static assets with cache busting
via content hashes; short TTLs plus SWR for product pages; device- and
geo-aware variants for images and pricing displays.

– Implemented on-the-fly image optimization (WebP/AVIF, responsive sizes)
and prefetch hints to reduce Largest Contentful Paint.

– Deployed aWAF, rate limiting, and bot management at the edge to deflect
abusive traffic before it reached origin.

• CI/CD and infrastructure as code:

– Built a pipeline with automated unit/integration tests, container image
scanning, IaC validation, and progressive delivery approvals.
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– Used infrastructure as code for cluster, network, and CDN configuration,
enabling repeatable environments and rapid disaster recovery.

– Secrets were managed via a secure vault and KMS integrations, with short-
lived credentials rotated automatically.

• Continuous monitoring and reliability:

– Defined SLIs and SLOs (availability, p95 latency, error rate) for critical user
journeys. Dashboards provided per-region views and business KPIs (e.g.,
checkout success rate).

– Implemented end-to-end observability: metrics (Prometheus), logs, traces
(OpenTelemetry), synthetic checks, and real-user monitoring across key
markets.

– Alerting integrated with on-call workflows, using multi-signal correlation
to reduce noise and speed MTTR.

– Load tested with realistic, peak-plus traffic models and introduced con-
trolled failure injection (e.g., node loss, dependency latency) to validate
resilience.

1.5 Results & Impact

The replatformed solution delivered measurable, high-value outcomes:

• 99.99% uptime during peak sales periods, including Black Friday and Cyber
Monday, with zero unplanned maintenance windows.

• 60% faster page load times across 15 countries, driven by edge caching, image
optimization, and reduced server time. Core Web Vitals improved materially
for LCP and TTFB.

• Seamless elasticity to 10x normal traffic without manual intervention. Au-
toscaling expanded capacity within minutes, and critical services maintained
low error rates under sustained spikes.

• Checkout stability under load: idempotent flows and database optimization
reduced cart and payment error rates, improving conversion and preserving
revenue during the most important sales windows.

• Safer, faster releases: canary/blue-green deployments and automated roll-
backs mitigated risk, enabling frequent updates even during high-traffic pe-
riods.

• Greater operational confidence: comprehensive monitoring and clear SLOs
gave the team real-time insight into performance by region and service, short-
ening detection and recovery cycles.

Beyond performance and availability, the client gained a future-proof foundation:
microservices that map to business domains, repeatable deployments, and a glob-
ally optimized edge strategy that scales with growth.
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1.6 Technologies & Services Used

• Services:

– web-development
– cloud-native-development
– kubernetes-hosting
– cdn-services
– continuous-monitoring

• Key technologies and practices:

– Microservices architecture, API gateway, service mesh
– Kubernetes (multi-AZ), HPA, cluster autoscaler, PDBs, readiness/liveness
probes

– CI/CD pipelines, blue/green and canary deployments, GitOps
– Edge and origin caching, image optimization, HTTP/2/3, TLS 1.3, origin
shielding

– Redis caching/session store, relational DB with read replicas, message bro-
ker for async processing

– WAF, rate limiting, secrets management, least-privilege IAM
– Observability: metrics, logs, traces, synthetic and real-user monitoring,
SLO-driven alerting

– Load testing and chaos engineering for resilience validation
– Infrastructure as code for consistent, auditable environments

1.7 Conclusion

By re-architecting the client’s platform around microservices, Kubernetes, and
a global CDN—anchored by rigorous continuous monitoring—we transformed an
outage-prone system into a resilient, high-performing commerce engine. The
retailer now sustains 99.99% uptime during peak events, delivers 60% faster page
loads across 15 countries, and scales to 10x traffic without human intervention.
The solution not only protected Black Friday revenue but also established a scalable,
observable foundation for ongoing innovation and international growth.
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About The Origami Corporation

The Origami Corporation is a leading technology consulting firm specializing in cloud
migration, DevSecOps, cybersecurity, and digital transformation. We help organi-
zations navigate complex technological challenges and achieve their business ob-
jectives through innovative, secure, and scalable solutions.

Connect With Us

Follow Us Online

LinkedIn: The Origami Corporation

Facebook: @theorigamicorporation

X (Twitter): @OrigamiGlobal

Telegram: @theorigamicorporation

Contact Information

Europe & Americas

• Email: office@theorigamicorporation.com
• Phone: +359 878 686 627

Asia-Pacific, Middle East & Africa (APMEA)

• Email: office.apmea@theorigamicorporation.com
• Phone: +41 77 924 2245

Ready to Get Started?

SCHEDULE A MEETING

Ready to transform your technology infrastructure? Contact us today to discuss
how we can help your organization achieve similar results.

The Origami Corporation
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