Cloud Platform Architecture & Infrastructure Specification
1. Architecture Overview
The NexaScale Cloud Platform is designed as an active-active, multi-region distributed system deployed across AWS (us-east-1 and us-west-2) and Google Cloud Platform (us-central1). The architecture adheres to the 12-factor application methodology and leverages Kubernetes (EKS and GKE) for stateless workload container orchestration. Ingress traffic is managed via Cloudflare Enterprise with Anycast routing and automated DDoS mitigation.
2. Network Topography and Interconnects
VPCs in us-east-1 use the CIDR block 10.100.0.0/16, while us-west-2 utilizes 10.101.0.0/16. GCP VPC networks use the 10.200.0.0/16 address space. Hybrid cloud and cross-cloud communications are facilitated through dual redundant AWS Direct Connect 10 Gbps dedicated circuits and Google Cloud Interconnect partner attachments. Cross-VPC routing within AWS utilizes AWS Transit Gateway with full route segmentation separating production, staging, and management VPCs.
3. Database Tier and Caching Layer
The transactional persistence layer is powered by Amazon Aurora PostgreSQL (Serverless v2) configured in Multi-Region Global Database mode. Write operations are directed to the primary cluster in us-east-1, while read operations are served locally by read replicas in us-west-2 and us-central1 with an average replication lag of less than 12 milliseconds. For high-speed low-latency caching, Redis Cluster (v7.2) is deployed with cluster mode enabled across 6 shards (3 primary, 3 replica). The cache invalidation strategy employs event-driven Kafka message streams with a time-to-live (TTL) of 3600 seconds on user sessions.
4. Service Level Objectives (SLO) Specification
The platform engineering team commits to the following Service Level Objectives (SLOs) and error budgets:
	Metric / Objective
	Target SLA/SLO
	Measurement Window
	Error Budget

	API Latency (p99)
	< 120 ms
	Rolling 30 days
	0.1% requests > 120ms

	API Latency (p50)
	< 25 ms
	Rolling 30 days
	0.5% requests > 25ms

	Platform Availability
	99.99%
	Calendar Quarter
	13.14 minutes downtime

	MTTR (Mean Time to Recover)
	< 15 minutes
	Per P1 Incident
	Max 3 breaches / year

	Recovery Point Objective (RPO)
	< 1 minute
	Disaster Recovery
	Zero committed data loss

	Recovery Time Objective (RTO)
	< 30 minutes
	Cross-Region Failover
	Validated semi-annually


5. Disaster Recovery and Failover Automation
In the event of a catastrophic regional failure in us-east-1, failover procedures are initiated through Amazon Route 53 Application Recovery Controller (ARC). Health checks evaluate synthetic canary probes every 10 seconds. If 3 consecutive probes fail, ARC shifts global DNS routing to us-west-2. Aurora Global Database failover is automated via AWS Step Functions, promoting the secondary us-west-2 cluster to primary within 8 minutes. Total regional Recovery Time Objective (RTO) is guaranteed under 30 minutes with an RPO under 60 seconds.




