
COMPOSABLE CLOUD
ARCHITECTURE: THE
FUTURE OF ON-DEMAND
INFRASTRUCTURE 
INTRODUCTION
Composable Cloud Architecture (CCA) is a
modern approach to cloud infrastructure and
application design that focuses on creating
flexible, modular, and scalable systems. It
enables enterprises to build and manage
their IT environments by dynamically and
adaptively composing various services,
resources, and applications.

CCA treats infrastructure resources as fluid pools,
which can be composed and reconfigured to align
with operational needs, whether on-premises, in
the cloud, or hybrid environments. The architecture
supports automation, integration, and unified
management across heterogeneous environments,
making it ideal for modern enterprises focused on
flexibility and resource optimization. 

White Paper
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The Evolution of Cloud Platforms
Toward Composable Infrastructure

Key Components of Composable Cloud Architecture:

Key Benefits for Business 
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Traditional cloud platforms have predominantly focused on virtualization and static resource allocation. While
effective, these models often need help to meet modern businesses' dynamic and diverse workload demands.
Composable infrastructure addresses this limitation by treating compute, storage, and network resources as fluid
pools that can be dynamically configured to match workload requirements. 

Modular Components: Composable cloud
architecture decomposes infrastructure,
applications, and services into independent,
reusable, and flexible building blocks.

Self-Service: It allows teams to select and
provision only the resources they need, based on
requirements, with minimal dependencies.

Orchestration and Automation: Orchestration
tools and automation frameworks help dynamically
assemble, deploy, and scale various services.

Service Abstraction: This abstraction layer
enables integration with various service providers,
allowing businesses to avoid lock-in and easily
switch between providers.

API-First Approach: It relies on APIs for
communication between modules, ensuring that
the components can work together seamlessly.

Scalability: The architecture is designed to grow
dynamically with business needs, allowing easy
scaling of resources without impacting other
system parts.

On-Demand Resource Allocation: Resources can
be allocated and de-allocated based on demand,
optimizing costs and improving performance.

Flexibility

Businesses can quickly adapt by
swapping or adding components
based on changing needs or
innovations in cloud technology. 

Avoid Vendor Lock-In

Organizations can mix and
match services from different

providers, ensuring they’re not
tied to one vendor.

Cost Optimization

Only pay for what’s needed and
scale resources dynamically,
leading to cost savings.

Scalability

Seamlessly scale up or down
based on workload demands.

Faster Time to Market

With modular building blocks,
new applications or features
can be launched faster. 

Unified Management

Centralized control across
heterogeneous environments.



On-Premises
• Use Case: High-performance workloads requiring low latency.
• Tools: HPE Synergy, Cisco UCS. 

Cloud
• Use Case: Elastic workloads with fluctuating resource demands.
• Tools: AWS Outposts, Azure Stack.

Hybrid
• Use Case: Workloads requiring both cloud scalability and on-prem security.
• Tools: VMware Cloud on AWS, Anthos by Google

Composable infrastructure is versatile and can be implemented across various environments: 

Resource Pooling and Management: IT Infrastructure On-Premises, Cloud and Hybrid
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A robust ecosystem of tools underpins the implementation of composable infrastructure. These tools enable
resource pooling, orchestration, monitoring, and automation across multiple environments. Additionally, Chaos
Engineering tools are pivotal in ensuring system resilience and mitigating unforeseen vulnerabilities.

Ecosystem of Tools for Composable Infrastructure 

Key Tools

• Kubernetes: Container orchestration for workload deployment.
• Terraform: Infrastructure as Code (IaC) for provisioning and managing resources.
• Ansible: Automation of repetitive tasks across environments.

Orchestration and Automation

• Prometheus & Grafana: Real-time monitoring and visualization.
• Dynatrace: AI-driven observability for performance monitoring.
• Splunk: Comprehensive log management and analytics. 

Monitoring and Analytics 

• API Gateways: Tools like Kong and AWS API Gateway for seamless service.
• Service Mesh: Solutions like Istio for managing microservice interactions. 

Integration Tools

• Gremlin: Facilitates controlled chaos experiments to test system reliability.
• LitmusChaos: Open-source tool for practicing Chaos Engineering in Kubernetes environments.
• Chaos Monkey: A Netflix tool for simulating failures in cloud environments to improve resilience. A 
   robust ecosystem of tools underpins the implementation of composable infrastructure. These tools
   enable resource pooling, orchestration, monitoring and automation across multiple environments.

Chaos Engineering 



Monitoring: Implement robust monitoring tools for real-time insights.

Feedback Loops: Continuously optimize based on performance data.

Training: Upskill teams to manage and maintain composable setups.

Phase 4: Optimization and Sustenance

Resource Pooling: Establish fluid pools for computing, storage, and networking.

Integration: Integrate with existing systems, including CI/CD pipelines.

Workload Migration: Gradually migrate workloads to the new architecture.

Phase 3: Deployment and Scaling

Workload Analysis: Identify workloads suitable for composable infrastructure.

Resource Inventory: Assess existing compute, storage, and network resources.

Define Objectives: Set clear goals, including cost savings, scalability, and agility.

Phase 1: Assessment and Planning

Blueprint Design: Create a blueprint of the composable infrastructure architecture.

Tool Selection: Choose tools based on compatibility and workload requirements.

Pilot Deployment: Implement a small-scale prototype to validate design assumptions.

Phase 2: Design and Prototyping
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A phased approach ensures a seamless transition to composable infrastructure while minimizing risks and disruptions. 

Phased Approach to Implementation
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Organizations must focus on operational excellence, workforce readiness, continuous improvement and
integrating advanced capabilities such as Chaos Engineering and GenAIOps tools or strategies to sustain
a composable infrastructure.

Building Capability to Sustain and
Maintain Composable Cloud Architecture 

Automated Scaling: Implement self-healing and auto-scaling mechanisms.
Policy-Driven Management: Enforce resource allocation policies for efficiency. 

Operational Excellence

Feedback Mechanisms: Leverage insights from monitoring tools to refine operations.
Emerging Technologies: Explore and adopt innovations like Chaos Engineering to test system
resilience under controlled disruptions.
GenAIOps Integration: Use AI for predictive maintenance, scaling, and monitoring while ensuring
operational excellence and continuous improvement.

Continuous Improvement

Upskilling: Provide training on orchestration tools, composable concepts and GenAIOps strategies.
Cross-Functional Teams: Build teams with expertise across computing, storage, networking and
AI-driven operations.

Workforce Readiness 

Challenge: A financial services company must ensure business continuity during outages without relying on manual,
resource-intensive disaster recovery setups.

Solution with CCA: The company deploys modular components (compute, storage, and networking) across multiple
cloud regions using Composable Cloud Architecture. Orchestration tools automatically replicate resources to
secondary locations upon failure:

Compute: VMs are replicated to a backup region.
Storage: Data is synchronized between primary and secondary locations.
Networking: Global load balancers redirect traffic to the backup site.

Outcome: Automatic failover ensures uninterrupted service with minimal downtime, optimizing resources for cost
and performance and reducing recovery time (RTO) and data loss (RPO) while maintaining SLAs.

Use Case: Disaster Recovery with
Composable Cloud Architecture (CCA)
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Scenario: A data analytics firm needs to process and analyze petabytes of data from multiple sources,
but the workload fluctuates over time.

Solution: Using composable cloud architecture, the firm can dynamically allocate computing resources
based on the workload:

Amazon EC2 instances are used for batch processing during peak load times.
Google Kubernetes Engine (GKE) is employed to run containerized data processing jobs.
The system can automatically scale the resources based on current processing needs, ensuring
efficient resource use without manual intervention.

Outcome: The firm reduces costs by only paying for the resources it uses and gains flexibility in
managing data processing jobs.

Elastic Compute Resources for a Big Data Project: 

Scenario: An e-commerce company must manage large volumes of customer data, product catalogues, and
transactional data.

Solution: With composable cloud, the company can choose modular components from different cloud
providers for specific purposes: • Amazon S3 is used for object storage, Azure Blob Storage is used for
structured data, and Google Cloud BigQuery is used for analytics. • These modules can be connected and
managed via APIs, allowing the business to switch between providers or add new storage solutions as
needed without disrupting the entire system.

Outcome: The company gets a flexible, scalable, and cost-efficient storage solution tailored to its needs
without relying on a single cloud provider.

Modular Data Storage in a Multi-Cloud Environment:

How Composable Cloud Works in Real-Time?



Cloud Management Platforms like Morpheus or CloudBolt allow businesses to
manage and orchestrate resources across multi-cloud environments, implementing
composable architecture principles.

Kubernetes and Docker are for containerized applications, enabling composable
microservices that scale dynamically.

HashiCorp Terraform allows infrastructure as code (IaC), making it easier to
provision, manage and automate cloud services in a composable way.

Composable Cloud Architecture represents the future of on-demand infrastructure, offering unparalleled agility,
scalability, and efficiency. Organizations can unlock the full potential of composable infrastructure by adopting
a phased approach, leveraging a robust ecosystem of tools, and investing in workforce readiness. Whether
on-premises, cloud, or hybrid, the ability to dynamically assemble and reconfigure resources will redefine
how enterprises operate in the digital age.

Real-Time Examples of Composable
Cloud Providers and Technologies:

Challenge: Unpredictable failures and weaknesses in distributed systems.
Mitigation: Incorporate Chaos Engineering principles to simulate real-world disruptions,
identify vulnerabilities and validate system resilience under controlled conditions.

Identifying and Mitigating Unforeseen System Vulnerabilities 

Compatibility Issues: Legacy systems may not support composable models.
Mitigation: Use integration tools like APIs and service mesh.

Data Migration: Complexities in moving data across environments.
Mitigation: Plan incremental migrations with robust testing.

Integration Challenges

Challenge: Limited expertise in composable tools.
Mitigation: Conduct regular training and workshops.

Skill Gaps

Challenge: Unforeseen expenses during implementation. 
Mitigation: Adopt a phased approach and monitor costs continuously.

Cost Management

Challenges and Mitigation

Conclusion
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