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Abstract: 

Enterprises are moving from “single cloud first” to multi-cloud by design to mitigate vendor lock-in, 

meet data-residency mandates, and strengthen business continuity. This article proposes a pragmatic 

reference architecture that uses AWS for foundational landing zones and storage, Snowflake for cross-

cloud analytics and data mobility, and Terraform for consistent, policy-enforced provisioning. It 

outlines design principles, a step-by-step implementation blueprint, reliability and DR patterns 

(including Snowflake replication/failover and client redirect), and FinOps guardrails that embed cost 

accountability into day-0 design. 

 

I. Why Multi-Cloud (and Why Now) 

A well-reasoned multi-cloud data strategy can improve resiliency (bounded RTO/RPO and blast-radius 

isolation), regulatory alignment (regionalization and sovereignty), and cost control (right-sizing workloads 

where each provider excels). The AWS Well-Architected Reliability Pillar frames availability and recovery 

objectives (RTO/RPO, fault isolation, DR trade-offs) that any design should make explicit [1]. At the 

organization layer, multi-account patterns reduce risk and simplify governance—an approach that translates 

cleanly to multi-cloud landing zones [2], while AWS Control Tower accelerates a governed baseline (OUs, 

guardrails, logging) [3], [4]. On the analytics plane, Snowflake Snowgrid enables governed, cross-

region/cross-cloud replication, failover, and secure data sharing, which is central to business continuity 

and global data distribution [5]–[8]. 

 

II. Design Principles 

1. Cloud-agnostic control plane. Treat provisioning, policy, and budgets as code with Terraform and 

policy-as-code. Avoid per-cloud one-offs that erode portability [9], [10]. 

2. Separation of planes. Use Terraform (and HCP Terraform) for the control plane; use AWS/Snowflake 

for the data plane (ingest, storage, compute, sharing). 

3. Zero-trust & least privilege. Centralize workforce SSO and enforce org-level guardrails for consistent 

permissions and prevention of privilege escalation [18], [19]. 

4. Reliability by design. Engineer cross-region/cross-cloud failover paths and continuously validate them 

with game days and automated assessments [1], [15]. 

5. Financial accountability. Bake FinOps allocation and unit economics into day-1 patterns so teams 

understand cost per outcome (e.g., per 1K queries, per TB processed) [13], [14]. 

 

III. Reference Architecture 

• Edge & Routing. A global traffic manager (DNS + anycast load balancer) steers users and data endpoints 

across clouds with health checks, latency steering, and automatic failover [17]. 

• Landing Zones. Each cloud (AWS and others) has a governed landing zone with separate prod/non-prod 

OUs/accounts and baseline controls (centralized logging, tagging, encryption, detective/preventive 

guardrails) [2]–[4]. 

• Data Plane. Snowflake accounts in multiple clouds/regions participate in Snowgrid; critical databases 

and objects are organized into replication/failover groups with scheduled refresh and Client Redirect 

to minimize cutover during incidents [5], [6]. 

https://www.ijirmps.org/


 Volume 13 Issue 5                                     @ Sep-Oct 2025 IJIRMPS | ISSN: 2349-7300        

 

IJIRMPS2505232723          Website: www.ijirmps.org Email: editor@ijirmps.org 2 

 

• Storage & Ingest. Region-local object storage (e.g., Amazon S3) fronted by Multi-Region Access 

Points (MRAP) provides a single global hostname with proximity routing and controlled failover for 

object workloads [16]. 

• Control Plane. Terraform manages AWS and Snowflake via version-pinned providers, remote state, and 

policy-as-code enforcement in the run pipeline [9]–[12], [20], [21]. 

• Observability & FinOps. Usage, spend, and SLOs flow into a FinOps analytics layer; cost allocation 

tags and unit-economics KPIs are first-class deliverables [13], [14]. 

IV. Data Mobility & Business Continuity with Snowflake 

Snowflake natively supports replication and failover/failback across regions and cloud providers. You group 

objects into replication/failover groups, schedule refreshes, and—during a disruption—promote a secondary 

and optionally use Client Redirect so applications don’t need to change connection settings [5], [6]. For 

cross-region/cross-cloud collaboration, secure data sharing and cross-cloud auto-fulfillment streamline 

distribution while preserving governance [7], and Snowgrid provides the connective tissue at a global scale 

[8]. 

 

V. Provisioning & Governance with Terraform 

Providers & modules. Use multiple provider aliases (e.g., aws.us_east_1, aws.eu_west_1, and snowflake) 

with version-pinned modules for repeatable stacks and clear environment/region separation [10], [11]. 

Remote state. Use the S3 backend with bucket versioning. In Terraform v1.12+, state locking is opt-in for 

the S3 backend and can be enabled via S3 or DynamoDB; DynamoDB-based locking is deprecated and 

slated for removal in a future minor version—plan and document your migration path [12]. 

Workspaces & environments. Workspaces provide multiple states per configuration but are not isolation 

boundaries; prefer separate accounts and provider aliases for prod/non-prod and each region/cloud [10], [18], 

[19]. 

Policy-as-Code. Enforce guardrails in CI/CD with Sentinel (HCP Terraform) to block noncompliant changes 

before they reach the cloud; start from the official quick start and pre-built policy sets for rapid adoption [20], 

[21]. 

 

VI. Identity, Access, and Org-Level Guardrails (AWS) 

Adopt IAM Identity Center for workforce SSO and permission sets across accounts; use delegated 

administration to scale access management [18]. Constrain the blast radius with Service Control Policies 

(SCPs) and related org policies so baseline controls (e.g., mandatory tags, restricted regions) are enforced 

program-wide [19]. 

 

VII. Networking & Global Access 

For public services and data endpoints, a global load-balancing layer provides health-based failover and 

geographic steering across providers [17]. For object workloads, Amazon S3 MRAP exposes a single global 

hostname with active-active or active-passive routing and explicit failover controls—useful for cross-region 

pipelines and read-optimized analytics paths [16]. 

 

VIII. Security, Privacy & Data Governance 

At the data layer, apply row access policies/masking in Snowflake for attribute-based access control; consider 

Tri-Secret Secure and external tokenization patterns for stronger key ownership (feature availability varies 

by edition—review product docs). Pair this with org-level guardrails in AWS plus policy checks at deploy 

time to sustain least-privilege at scale [5], [7], [19], [20]. 

 

IX. FinOps: Cost Visibility and Accountability 

Implement allocation via tags/account structure/metadata so charges roll up cleanly to teams or products. 

Track unit-economics (e.g., cost per 1K queries, per TB processed) to guide warehouse sizing and 

storage/egress decisions. The FinOps Framework (2025) formalizes these practices and introduces Scopes 

to extend stewardship across cloud + SaaS/GenAI spend [13], [14]. 
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X. Reliability Engineering & DR Playbooks 

Design for failure and test it. In AWS, set explicit RTO/RPO targets, choose appropriate DR patterns 

(backup/restore, pilot-light, warm standby, multi-site active/active), and validate continuously with Resilience 

Hub [1], [15]. For Snowflake, test scheduled replication, role/grant propagation, and failover-group 

promotion; document Client Redirect procedures and rehearse twice per year [5], [6]. Combine platform-

level drills with global LB failover tests to ensure end-to-end continuity [17]. 

XI. Implementation Blueprint (Step-by-Step) 

1. Bootstrap landing zones. Establish multi-account governance with AWS Control Tower/LZA; enable 

Identity Center and baseline SCPs [3], [4], [18], [19]. 

2. Stand up Terraform. Create shared modules (networking, security, data), pin provider versions (AWS + 

Snowflake), enable remote state (S3 backend + versioning + locking), and integrate Sentinel policies 

in HCP Terraform [9]–[12], [20], [21]. 

3. Provision Snowflake. Use the Snowflake Terraform provider to create roles, warehouses, DBs, and 

grants; configure Snowgrid replication/failover groups and Client Redirect across regions/clouds [5], 

[6], [11]. 

4. Edge & routing. Configure global LB and health monitors; define steering and failover policies across 

cloud endpoints [17]. 

5. Observability & FinOps. Ship usage and cost to an analytics layer, enforce tagging, and publish unit-

economics scorecards per product/tenant [13], [14]. 

6. Prove resilience. Execute DR game-days covering Snowflake failover, S3 MRAP routing changes, and 

app retries; capture lessons and tighten policies with Resilience Hub recommendations [15], [16]. 

 

XII. Limitations & Trade-offs 

Multi-cloud increases platform complexity, introduces cross-provider eventual consistency during 

replication/failover, and can add egress costs for certain flows. Policy layers reduce risk but add operational 

overhead. Treat these as engineered constraints, offset by automation, clear SLOs, and continuous drills. The 

AWS prescriptive guidance on multi-Region fundamentals is helpful for deciding where multi-Region truly 

adds value versus where multi-AZ suffices [21]. 

 

XIII. A Quick-Start Checklist 

• Stand up Control Tower; enable Identity Center; publish baseline SCPs [3], [18], [19]. 

• Create Terraform foundations: remote state (S3 + versioning + locking), provider aliases (AWS per 

region + Snowflake), and Sentinel checks in CI/CD [10]–[12], [20]. 

• In Snowflake, configure Snowgrid replication/failover groups and Client Redirect; test 

failover/failback [5], [6]. 

• Configure global load balancing and active health monitors for app/data endpoints [17]. 

• Implement FinOps allocation and unit-economics dashboards tied to release gates [13], [14]. 

 

XIV. Conclusion 

By pairing AWS landing-zone governance and multi-Region primitives with Snowflake Snowgrid for 

cross-cloud data mobility and Terraform for policy-enforced provisioning, organizations can deliver a 

resilient, governed, and economically transparent multi-cloud data platform. The key is to codify 

everything—topology, policies, and budgets—and then continuously test both resilience and cost health 

against explicit SLOs. 
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