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Abstract: 

Cloud computing has fundamentally transformed the way modern software systems are designed, 

deployed, and operated. Among the leading cloud service providers, Amazon Web Services (AWS) has 

established itself as a dominant platform offering a comprehensive suite of services that enable 

organizations to build and manage microservices-based architectures at scale. This paper presents a 

detailed study of basic AWS cloud operations and their role in supporting microservices architecture. The 

study examines core AWS services including Amazon Elastic Compute Cloud (EC2), AWS Lambda, 

Amazon Elastic Container Service (ECS), Amazon Elastic Kubernetes Service (EKS), Amazon API 

Gateway, and supporting infrastructure services such as Amazon Virtual Private Cloud (VPC), Elastic 

Load Balancing (ELB), and AWS Identity and Access Management (IAM). The paper analyzes the best 

features and practices for designing, deploying, monitoring, and securing microservices on AWS. A 

comparative analysis of container-based and serverless microservices deployment models is presented, 

along with a discussion of inter-service communication patterns, observability strategies, and cost 

optimization techniques. The findings indicate that AWS provides a mature and feature-rich ecosystem 

that significantly reduces the operational complexity of microservices while offering high availability, 

fault tolerance, and elastic scalability. This paper serves as a reference for practitioners and researchers 

seeking to understand the intersection of AWS cloud operations and microservices architecture. 

 

Keywords: Amazon Web Services, Cloud Computing, Microservices Architecture, Serverless 

Computing, Containerization, AWS Lambda, DevOps, Cloud Operations, Elastic Scalability, API 

Gateway. 

 

1. INTRODUCTION 

The evolution of software architecture over the past two decades has witnessed a significant paradigm 

shift from monolithic application designs to distributed microservices-based systems. Monolithic 

architectures, while simpler to develop initially, present substantial challenges in terms of scalability, 

maintainability, and deployment agility as applications grow in complexity [1]. Microservices 

architecture addresses these limitations by decomposing applications into small, independently 

deployable services, each responsible for a specific business capability [2]. 

Cloud computing has emerged as the natural hosting environment for microservices, providing on-

demand infrastructure, managed services, and pay-as-you-go pricing models that align well with the 

distributed nature of microservices [3]. Among the major cloud providers, Amazon Web Services (AWS) 

holds the largest market share in the global cloud infrastructure services market, commanding 

approximately 31% of the market as of early 2025 [4]. AWS offers over 200 fully featured services 

spanning compute, storage, database, networking, analytics, machine learning, and application 

integration, making it a comprehensive platform for building microservices. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 

 
E-ISSN: 2582-2160   ●   Website: www.ijfmr.com   ●   Email: editor@ijfmr.com 

 

IJFMR250476708 Volume 7, Issue 4, July-August 2025 2 

 

The objective of this paper is to provide a thorough examination of basic AWS cloud operations relevant 

to microservices architecture. The study covers the foundational AWS services that form the building 

blocks of microservices deployments, analyzes the best features offered by AWS for this purpose, and 

discusses operational best practices. The paper is organized as follows: Section 2 reviews related 

literature; Section 3 describes the research methodology; Section 4 presents the core AWS services for 

microservices; Section 5 discusses microservices design patterns on AWS; Section 6 covers operational 

best practices; Section 7 provides a comparative analysis; Section 8 discusses the findings; and Section 9 

concludes the paper with future directions. 

 

2. LITERATURE REVIEW 

2.1 Evolution of Cloud Computing 

Cloud computing, as defined by the National Institute of Standards and Technology (NIST), is a model 

for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable 

computing resources [5]. The three primary service models — Infrastructure as a Service (IaaS), Platform 

as a Service (PaaS), and Software as a Service (SaaS) — provide varying levels of abstraction and 

management responsibility [6]. AWS, launched in 2006, pioneered the commercial cloud computing 

market and has continuously expanded its service portfolio to address diverse computing needs. 

2.2 Microservices Architecture 

The term “microservices” was popularized around 2014 by Martin Fowler and James Lewis, who 

described it as an approach to developing a single application as a suite of small services, each running 

in its own process and communicating with lightweight mechanisms [2]. Key characteristics of 

microservices include single responsibility, autonomous deployment, decentralized data management, 

and technology heterogeneity [7]. Newman (2021) further elaborated on the organizational and technical 

patterns that enable successful microservices adoption [8]. 

2.3 AWS and Microservices 

Several studies have examined the use of AWS for microservices. Villamizar et al. (2015) conducted an 

empirical comparison of monolithic and microservices architectures deployed on AWS, finding that 

microservices offered superior scalability characteristics [9]. Balalaie et al. (2016) explored the migration 

of legacy systems to microservices on cloud platforms, highlighting the role of containerization and 

orchestration services [10]. More recently, Waseem et al. (2021) conducted a systematic mapping study 

on microservices architecture in DevOps, identifying AWS as one of the most frequently used platforms 

[11]. 

2.4 Research Gap 

While existing literature covers individual aspects of AWS services or microservices patterns, there is a 

need for a consolidated study that maps basic AWS cloud operations to microservices best practices in a 

practitioner-friendly manner. This paper aims to fill that gap by providing an integrated view of AWS 

services, microservices patterns, and operational best practices. 

 

3. RESEARCH METHODOLOGY 

This study adopts a descriptive and analytical research methodology based on secondary data sources. 

The research draws upon: 

1. Official AWS documentation and whitepapers — including the AWS Well-Architected Framework, 

AWS microservices whitepapers, and service-specific documentation. 

2. Peer-reviewed academic literature — sourced from IEEE Xplore, ACM Digital Library, Springer, 

and Google Scholar. 

3. Industry reports and case studies — from Gartner, Synergy Research Group, and published AWS 

customer case studies. 

4. Technical benchmarks and comparative analyses — evaluating service capabilities, performance 

characteristics, and cost models. 
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The study focuses on AWS services and features available as of June 2025. The analysis is structured 

around three dimensions: (a) core compute and deployment services, (b) supporting infrastructure and 

integration services, and (c) operational and observability services. 

 

4. CORE AWS SERVICES FOR MICROSERVICES 

Figure 1 illustrates a high-level reference architecture for microservices on AWS, showing how the core 

services discussed in this section interconnect. 

 

 
 

Figure 1: High-level AWS microservices reference architecture showing the flow from client requests 

through API Gateway, load balancing, compute services (ECS, EKS, Lambda), data stores, and 

asynchronous messaging, all within an Amazon VPC boundary. 

 

4.1 Compute Services 

4.1.1 Amazon Elastic Compute Cloud (EC2) 

Amazon EC2 provides resizable virtual servers (instances) in the cloud, offering complete control over 

the computing environment [12]. EC2 serves as the foundational compute service on AWS and supports 

microservices deployment through: 

• Instance diversity: Over 600 instance types optimized for compute, memory, storage, and 

accelerated computing workloads. 

• Auto Scaling: EC2 Auto Scaling automatically adjusts the number of instances based on demand, 

ensuring that microservices can handle traffic spikes without manual intervention. 

• Placement Groups: Allow strategic placement of instances to achieve low-latency inter-service 

communication. 

• Spot Instances: Enable cost savings of up to 90% compared to On-Demand pricing for faulttolerant 

microservices workloads. 
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4.1.2 AWS Lambda 

AWS Lambda is a serverless compute service that executes code in response to events without requiring 

server provisioning or management [13]. Lambda is particularly well-suited for microservices because: 

• Event-driven execution: Functions are triggered by events from over 200 AWS services and SaaS 

applications. 

• Automatic scaling: Lambda scales automatically from zero to thousands of concurrent executions. 

• Sub-second billing: Charges are based on the number of requests and compute duration measured 

in milliseconds. 

• Runtime support: Supports multiple programming languages including Python, Node.js, Java, Go, 

.NET, and Ruby. 

• Provisioned Concurrency: Reduces cold start latency for latency-sensitive microservices. 

4.1.3 AWS Fargate 

AWS Fargate is a serverless compute engine for containers that works with both Amazon ECS and 

Amazon EKS [14]. Fargate eliminates the need to provision and manage servers for container workloads, 

allowing teams to focus on application design. Key features include: 

• No cluster management: Removes the operational overhead of managing EC2 instances for 

container hosting. 

• Task-level resource allocation: Enables precise CPU and memory allocation for each 

microservice. 

• Integration with ECS and EKS: Provides flexibility to use either AWS-native or Kubernetesbased 

orchestration. 

4.2 Container Orchestration Services 

4.2.1 Amazon Elastic Container Service (ECS) 

Amazon ECS is a fully managed container orchestration service that simplifies the deployment, 

management, and scaling of containerized applications [15]. ECS is tightly integrated with the AWS 

ecosystem and offers: 

• Task Definitions: Declarative JSON templates that specify container images, resource 

requirements, networking, and logging configurations for microservices. 

• Service Discovery: Built-in integration with AWS Cloud Map for automatic service registration 

and DNS-based discovery. 

• Blue/Green Deployments: Native support through AWS CodeDeploy for zero-downtime 

deployments. 

• Deep AWS Integration: Seamless connectivity with IAM, CloudWatch, VPC, ALB, and other 

AWS services. 

4.2.2 Amazon Elastic Kubernetes Service (EKS) 

Amazon EKS is a managed Kubernetes service that runs the Kubernetes control plane across multiple 

Availability Zones [16]. EKS is suitable for organizations that prefer Kubernetes-native tooling: 

• Managed Control Plane: AWS manages the Kubernetes API servers and etcd cluster, ensuring high 

availability. 

• Kubernetes Ecosystem Compatibility: Full compatibility with standard Kubernetes tooling, Helm 

charts, and operators. 

• EKS Anywhere: Extends EKS to on-premises environments for hybrid microservices 

deployments. 

• Add-ons Management: Simplified management of essential Kubernetes add-ons such as 

CoreDNS, kube-proxy, and VPC CNI. 
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4.3 Networking and API Management 

4.3.1 Amazon API Gateway 

Amazon API Gateway is a fully managed service for creating, publishing, maintaining, and securing APIs 

at any scale [17]. It serves as the front door for microservices: 

• REST and WebSocket APIs: Supports both RESTful and real-time communication patterns. 

• HTTP APIs: A cost-optimized option for simple API proxy and Lambda integration use cases. 

• Request throttling and caching: Protects backend microservices from traffic surges and reduces 

latency. 

• Authorization integration: Supports AWS IAM, Amazon Cognito, and custom Lambda 

authorizers. 

• Usage plans and API keys: Enable monetization and access control for API consumers. 

4.3.2 Elastic Load Balancing (ELB) 

Elastic Load Balancing distributes incoming traffic across multiple targets such as EC2 instances, 

containers, and Lambda functions [18]. The three types of load balancers serve different microservices 

needs: 

• Application Load Balancer (ALB): Operates at Layer 7 (HTTP/HTTPS) and supports path-based 

and host-based routing, making it ideal for routing requests to different microservices. 

• Network Load Balancer (NLB): Operates at Layer 4 (TCP/UDP) and handles millions of requests 

per second with ultra-low latency. 

• Gateway Load Balancer (GWLB): Facilitates deployment of third-party virtual network 

appliances for traffic inspection. 

4.3.3 Amazon Virtual Private Cloud (VPC) 

Amazon VPC enables the creation of logically isolated network environments within the AWS cloud [19]. 

VPC is fundamental to microservices security and network architecture: 

• Subnets and route tables: Enable network segmentation for different microservices tiers (public, 

private, isolated). 

• Security Groups and NACLs: Provide instance-level and subnet-level firewall rules for controlling 

inter-service traffic. 

• VPC Endpoints: Allow private connectivity to AWS services without traversing the public 

internet. 

• VPC Peering and Transit Gateway: Enable communication between microservices deployed 

across multiple VPCs or AWS accounts. 

4.4 Data and Messaging Services 

4.4.1 Amazon DynamoDB 

Amazon DynamoDB is a fully managed NoSQL database service that delivers single-digit millisecond 

performance at any scale [20]. It aligns well with the microservices principle of decentralized data 

management: 

• Serverless operation: No capacity planning or server management required. 

• Global Tables: Multi-region, multi-active replication for globally distributed microservices. 

• DynamoDB Streams: Captures item-level changes for event-driven architectures and data 

synchronization between microservices. 

• On-demand and provisioned capacity modes: Flexible pricing models based on workload patterns. 

4.4.2 Amazon Simple Queue Service (SQS) 

Amazon SQS is a fully managed message queuing service that enables asynchronous communication 

between microservices [21]: 

• Standard and FIFO queues: Standard queues offer maximum throughput; FIFO queues guarantee 

exactly-once processing and message ordering. 

• Dead-letter queues: Capture messages that cannot be processed for debugging and reprocessing. 
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• Long polling: Reduces empty responses and lowers costs. 

4.4.3 Amazon Simple Notification Service (SNS) 

Amazon SNS is a fully managed pub/sub messaging service for event-driven microservices 

communication [22]: 

• Topic-based fan-out: A single message published to a topic can be delivered to multiple 

subscribing microservices simultaneously. 

• Message filtering: Subscribers can define filter policies to receive only relevant messages. 

• Cross-account and cross-region delivery: Supports distributed microservices architectures 

spanning multiple AWS accounts. 

4.4.4 Amazon EventBridge 

Amazon EventBridge is a serverless event bus that connects application data from various sources 

[23]: 

• Schema Registry: Automatically discovers and stores event schemas for type-safe inter-service 

communication. 

• Event rules and targets: Route events to over 20 AWS service targets based on pattern matching. 

• Archive and replay: Store events and replay them for debugging or reprocessing scenarios. 

4.5 Security and Identity Services 

4.5.1 AWS Identity and Access Management (IAM) 

AWS IAM provides fine-grained access control across all AWS services [24]. For microservices, IAM 

enables: 

• Service roles: Each microservice can assume a dedicated IAM role with least-privilege permissions. 

• Policy-based access control: JSON-based policies define what actions each microservice can perform 

on which resources. 

• Cross-account access: IAM roles enable secure communication between microservices deployed in 

different AWS accounts. 

4.5.2 AWS Secrets Manager 

AWS Secrets Manager helps protect access to applications, services, and IT resources by managing secrets 

such as database credentials, API keys, and tokens [25]: 

• Automatic rotation: Secrets can be rotated automatically on a configurable schedule. 

• Fine-grained access control: IAM policies control which microservices can access which secrets. 

• Encryption: All secrets are encrypted at rest using AWS Key Management Service (KMS). 

 

5. MICROSERVICES DESIGN PATTERNS ON AWS 

5.1 API Gateway Pattern 

The API Gateway pattern provides a single entry point for all client requests, routing them to appropriate 

backend microservices [26]. On AWS, this is implemented using Amazon API Gateway in combination 

with ALB or AWS App Mesh. The gateway handles cross-cutting concerns such as authentication, rate 

limiting, request transformation, and response caching, freeing individual microservices from these 

responsibilities. 

5.2 Service Discovery Pattern 

Service discovery enables microservices to locate and communicate with each other dynamically. AWS 

provides two primary mechanisms: 

• AWS Cloud Map: A cloud resource discovery service that allows applications to define custom 

names for resources and maintains the updated location of dynamically changing resources [27]. 

• ECS Service Discovery: Integrates with Route 53 Auto Naming to automatically register and 

deregister container instances. 
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5.3 Event-Driven Architecture Pattern 

Event-driven architecture decouples microservices by using events as the primary communication 

mechanism. AWS supports this pattern through a combination of SNS, SQS, EventBridge, and Lambda. 

Figure 2 illustrates the choreography-based event-driven communication flow. 

 

 
Figure 2: Event-driven microservices communication pattern on AWS. The Order Service publishes 

events to SNS and EventBridge. Messages are fanned out to SQS queues for asynchronous consumption 

by downstream services. DynamoDB Streams enable further event propagation from data changes. 

 

• Choreography: Microservices publish events to SNS topics or EventBridge, and interested 

services subscribe and react independently. 

• Event sourcing: DynamoDB Streams or Kinesis Data Streams capture state changes as an 

immutable sequence of events. 

5.4 Circuit Breaker Pattern 

The circuit breaker pattern prevents cascading failures in distributed microservices systems. On AWS, 

this can be implemented through: 

• AWS App Mesh: A service mesh that provides application-level networking with built-in retry 

policies, timeouts, and circuit breaking through Envoy proxy sidecars [28]. 

• Custom implementation: Using Lambda Powertools or application-level libraries integrated with 

CloudWatch alarms. 

5.5 Saga Pattern for Distributed Transactions 

The saga pattern manages data consistency across microservices without distributed transactions. AWS 

Step Functions provides a natural implementation mechanism: 

• Orchestration-based sagas: Step Functions coordinates a sequence of local transactions across 

microservices, with compensating transactions for rollback [29]. 

• Visual workflow designer: Enables graphical design and monitoring of complex multi-service 

workflows. 

• Error handling: Built-in retry, catch, and fallback mechanisms for handling partial failures. 

5.6 Strangler Fig Pattern 

The strangler fig pattern enables incremental migration from monolithic to microservices architecture. On 

AWS, this is achieved by: 

• Using API Gateway or ALB to route traffic between the legacy monolith and new microservices. 

• Gradually redirecting functionality to microservices while the monolith continues to handle 

remaining features. 

• Leveraging AWS Migration Hub for tracking migration progress. 
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6. OPERATIONAL BEST PRACTICES 

6.1 Infrastructure as Code (IaC) 

Infrastructure as Code is essential for managing microservices infrastructure consistently and 

reproducibly. AWS provides several IaC tools: 

• AWS CloudFormation: A native IaC service that uses JSON or YAML templates to define and 

provision AWS resources [30]. 

• AWS Cloud Development Kit (CDK): Enables defining cloud infrastructure using familiar 

programming languages such as TypeScript, Python, Java, and C# [31]. 

• Terraform compatibility: AWS resources can also be managed using HashiCorp Terraform for multi-

cloud scenarios. 

6.2 CI/CD Pipeline 

Continuous Integration and Continuous Deployment (CI/CD) pipelines automate the build, test, and 

deployment process for microservices: 

• AWS CodePipeline: Orchestrates the end-to-end release pipeline. 

• AWS CodeBuild: Compiles source code, runs tests, and produces deployment artifacts. 

• AWS CodeDeploy: Automates deployments to EC2, ECS, Lambda, and on-premises servers with 

blue/green and canary deployment strategies. 

6.3 Observability and Monitoring 

Observability is critical for operating microservices at scale. AWS provides a comprehensive 

observability stack: 

• Amazon CloudWatch: Collects metrics, logs, and traces from all AWS services and custom 

applications [32]. CloudWatch Logs Insights enables interactive log analysis using a purpose-built 

query language. 

• AWS X-Ray: Provides distributed tracing to analyze and debug microservices applications, 

visualizing the complete request flow across services [33]. 

• Amazon CloudWatch Container Insights: Delivers monitoring and troubleshooting for containerized 

microservices on ECS and EKS. 

• AWS Distro for OpenTelemetry: An AWS-supported distribution of the OpenTelemetry project for 

collecting metrics and traces using open standards. 

6.4 Security Best Practices 

Securing microservices on AWS requires a defense-in-depth approach: 

• Least privilege access: Each microservice should have an IAM role with only the permissions it 

needs. 

• Encryption in transit and at rest: Use TLS for all inter-service communication and AWS KMS for 

data encryption. 

• Network segmentation: Deploy microservices in private subnets with controlled access through 

security groups and NACLs. 

• AWS WAF and Shield: Protect public-facing APIs from common web exploits and DDoS attacks. 

[34]. 

• Amazon GuardDuty: Provides intelligent threat detection by continuously monitoring for malicious 

activity and unauthorized behavior. 

6.5 Cost Optimization 

Cost management is a key operational concern for microservices on AWS: 

• Right-sizing: Use AWS Compute Optimizer to identify optimal instance types for each microservice. 

• Savings Plans and Reserved Instances: Commit to consistent usage for predictable workloads to 

achieve significant discounts. 

• Spot Instances: Use for fault-tolerant and stateless microservices to reduce compute costs. 

• Serverless-first approach: Leverage Lambda and Fargate to eliminate idle resource costs. 

• AWS Cost Explorer and Budgets: Monitor spending patterns and set alerts for cost anomalies. 
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7. COMPARATIVE ANALYSIS 

7.1 Container-Based vs. Serverless Microservices on AWS 

Table 1 presents a comparative analysis of the two primary deployment models for microservices on AWS. 

Table 1: Comparative analysis of container-based and serverless microservices deployment models 

on AWS 

Criterion Container-Based (ECS/EKS) Serverless (Lambda/Fargate) 

Operational 

overhead 

Medium — requires cluster and 

task management 

Low — fully managed by AWS 

Scaling granularity Task/pod level Function/request level 

Cold start latency Minimal (containers are warm) Possible cold starts (mitigated by 

Provisioned Concurrency) 

Max execution 

duration 

Unlimited 15 minutes (Lambda) 

Cost model Per-hour (EC2) or per-second 

(Fargate) 

Per-request and per-millisecond 

Portability High (Docker/Kubernetes 

standards) 

Lower (AWS-specific runtime) 

State management Supports stateful workloads Best for stateless workloads 

Ecosystem maturity Extensive Kubernetes ecosystem Growing AWS-native ecosystem 

Best suited for Long-running, complex services Event-driven, short-duration tasks 

 

7.2 AWS vs. Other Cloud Providers for Microservices 

While a detailed multi-cloud comparison is beyond the scope of this paper, it is worth noting that AWS 

differentiates itself through: 

• Breadth of services: Over 200 services providing the most comprehensive microservices toolkit. 

• Global infrastructure: 33 geographic regions with 105 Availability Zones as of early 2025, 

enabling low-latency global deployments [35]. 

• Maturity and ecosystem: The longest-running major cloud platform with the largest partner and 

community ecosystem. 

• Serverless leadership: AWS Lambda was the first major serverless compute offering and continues 

to lead in features and integrations. 

 

8. DISCUSSION 

The analysis presented in this paper demonstrates that AWS provides a comprehensive and mature 

platform for building and operating microservices architectures. Several key findings emerge from this 

study: 

Finding 1: AWS enables multiple microservices deployment models. Organizations can choose from EC2-

based, container-based (ECS/EKS), or serverless (Lambda/Fargate) deployment models based on their 

specific requirements. This flexibility allows teams to adopt a polyglot deployment strategy where 

different microservices within the same application use different compute models based on their workload 

characteristics. 

Finding 2: Managed services reduce operational complexity. AWS managed services such as DynamoDB, 

SQS, SNS, and EventBridge eliminate significant operational overhead associated with running 

distributed infrastructure. This allows development teams to focus on business logic rather than 

infrastructure management, which is particularly valuable for smaller teams adopting microservices. 

Finding 3: The AWS Well-Architected Framework provides structured guidance. The five pillars of the 

Well-Architected Framework — Operational Excellence, Security, Reliability, Performance Efficiency, 
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and Cost Optimization — provide a systematic approach to evaluating and improving microservices 

architectures on AWS [36]. 

Finding 4: Observability remains a challenge. Despite the availability of CloudWatch, XRay, and 

OpenTelemetry, achieving comprehensive observability across a large number of microservices requires 

careful instrumentation and can incur significant costs. Organizations must balance observability depth 

with cost considerations. 

Finding 5: Security requires a shared responsibility model. AWS operates under a shared responsibility 

model where AWS secures the cloud infrastructure and customers are responsible for security in the cloud 

[37]. For microservices, this means organizations must actively manage IAM policies, network 

configurations, encryption, and application-level security. 

8.1 Limitations 

This study has several limitations. First, it is based on secondary data sources and does not include primary 

experimental benchmarks. Second, the analysis focuses on AWS services available as of June 2025 and 

may not reflect subsequent service updates. Third, the study does not provide detailed cost modeling for 

specific workload scenarios, as costs are highly dependent on usage patterns. 

 

9. CONCLUSION 

This paper has presented a comprehensive study of AWS cloud operations for microservices architecture, 

covering core compute services, container orchestration, networking, data management, security, and 

operational best practices. The analysis demonstrates that AWS offers a feature-rich ecosystem that 

supports the full lifecycle of microservices — from development and deployment to monitoring and 

optimization. 

The key contributions of this paper include: (a) a structured mapping of AWS services to microservices 

architectural components, (b) an analysis of microservices design patterns and their AWSspecific 

implementations, (c) a comparative evaluation of container-based and serverless deployment models, and 

(d) a compilation of operational best practices for running microservices on AWS. 

For practitioners, the paper recommends adopting a serverless-first approach for new microservices where 

workload characteristics permit, leveraging Infrastructure as Code for all deployments, implementing 

comprehensive observability from the outset, and following the principle of least privilege for all inter-

service access controls. 

Future research directions include empirical performance benchmarking of different AWS microservices 

deployment models, cost optimization modeling for various workload patterns, and investigation of multi-

cloud microservices strategies that leverage AWS alongside other cloud providers. 
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