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Abstract

As cloud adoption accelerates across industries, effective cost
management has become a critical competency for Technical Program
Managers (TPMs) overseeing software development initiatives. This article
presents a comprehensive framework for cloud cost optimization, integrating
financial governance with technical best practices. We explore key strategies
including granular cost visibility, resource rightsizing, policy enforcement, and
performance-cost balancing. Our findings, based on real-world case studies and

Keywords: - ca onreal ! !
empirical data, demonstrate how TPMs can drive significant cost savings while

Cloud Computing; maintaining innovation velocity and service quality. We propose a maturity

Cost Optimization; model for cloud financial operations (FinOps) and outline future research

FinOps; directions in this rapidly evolving domain.

SoftwareEngineering Economics;

Technical Program Management. Copyright © 2025 International Journals of Multidisciplinary Research

Academy. All rights reserved.

Author correspondence:

Saumen Biswas,

Senior Software Engineer
Upstart, California, USA
Email: saubiswal@gmail.com

1. Introduction

The shift to cloud-native architectures has fundamentally changed the economics of software development
and deployment. Gartner forecasts worldwide end-user spending on public cloud services to grow 23.1% in
2021 to total $332.3 billion, up from $270 billion in 2020 [1]. This rapid growth, while enabling unprecedented
scalability and agility, has also introduced new challenges in cost management and optimization.

Technical Program Managers (TPMs) play a pivotal role in bridging the gap between engineering teams
focused on feature delivery and finance teams concerned with cost control. This article synthesizes best
practices and emerging methodologies to equip TPMs with the knowledge and tools necessary to drive cloud
cost efficiency without compromising on innovation or quality.

2. Cloud Cost Visibility and Attribution

A. The Challenge of Distributed Architectures

One of the most fundamental challenges in managing cloud costs is gaining clear visibility into spending
across complex, distributed systems. Microservices architectures, while offering significant benefits in terms
of scalability and maintainability, can obfuscate the true cost of individual features or product components.

B. Implementing Robust Tagging Strategies
TPMs should collaborate with finance and engineering teams to implement comprehensive cost allocation
tagging strategies. This enables accurate cost attribution to specific teams, projects, environments, and even
individual features. Key considerations include:
1) Standardizing tag nomenclature across the organization
2) Automating tag enforcement through infrastructure-as-code and CI/CD pipelines
3) Regularly auditing and updating tags to reflect organizational changes
C. Leveraging Cost Management Platforms
Leading cost management platforms such as CloudZero [2] and Vantage [3] can ingest cloud billing data
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and provide customizable dashboards for tracking spending trends. These tools also enable anomaly detection
to quickly identify cost spikes. Key metrics to monitor include:

1) Month-over-month and year-over-year cost changes

2) Cost per customer or transaction

3) Infrastructure utilization rates

4) Costs by service or resource type

D. Case Study: A Fintech’s Cost Attribution Journey
A financial technology company implemented comprehensive cost attribution system using CloudZero’s
Cost Formation capabilities. By mapping billing data to internal cost centers and teams, they achieved granular
visibility into spending patterns. However, challenges emerged:
1) Manual tagging errors and omissions
2) Difficulty in attributing shared resources like Reserved Instances
3) Delays in marketplace purchase attribution
To address these issues, the fintech implemented:
1) Policy-based tag enforcement at the cloud platform level
2) Integration with their infrastructure-as-code system for automated tagging
3) A custom script to distribute Reserved Instance costs based on actual usage
4) A new process for real-time marketplace purchase attribution
These improvements led to a 15% reduction in unattributed costs and enabled more accurate forecasting
and team-level accountability.

Figure 1. how to manage complexity in
multi-cloud cost management dashboard in
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3. Rightsizing and Optimizing Cloud Resources

A. Identifying and Eliminating Waste

A significant source of cloud waste is over-provisioned or idle resources. TPMs can partner with
infrastructure teams to implement automated rightsizing tools that analyze usage patterns and recommend
optimal instance types and sizes.

B. Leveraging Al-Driven Optimization
Tools like ProsperOps [4] use machine learning algorithms to continuously optimize Reserved Instance and
Savings Plan purchases, potentially yielding 15-40% cost savings compared to manual management.

C. Embracing Cloud-Native Architectures

TPMs should advocate for cloud-native architectures like containerization and serverless computing, which
enable more granular scaling to match actual demand. Case studies have shown that migrating monolithic
applications to containerized microservices can yield 20-50% cost savings through improved resource
utilization [5].

D. Automated Instance Purchasing

Implementing automated reserved instance purchasing services like ProsperOps can significantly reduce
costs. These tools use Al to analyze usage patterns and automatically purchase the most cost-effective mix of
reserved instances and savings plans.
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E. Case Study: Ephemeral Environment Optimization

In a recent optimization effort for ephemeral environments, an organization reduced idle costs from 71.3%
to 37% by rightsizing clusters. This not only saved money but also improved performance, reducing processing
time for certain workloads by 3-4 hours.

4. Enforcing Cost Governance
A. Implementing Guardrails and Approval Workflows
As cloud usage grows, implementing guardrails and approval workflows becomes essential. TPMs can
work with finance and engineering leadership to define and enforce cost policies, such as:
1) Requiring business justification for high-cost resources
2) Automating shutdown of non-production environments outside business hours
3) Implementing budget alerts and spend limits by team or project

B. Leveraging Policy Engines

Platforms like CloudHealth [6] and Cloudability [7] provide policy engines to codify and enforce these
rules effectively. These tools can automatically take action when thresholds are exceeded, such as shutting
down resources or notifying stakeholders.

C. Fostering a Culture of Cost Awareness

TPMs play a crucial role in cultivating a cost-conscious engineering culture. Strategies include:
1) Including cost KPIs in engineering team OKRs
2) Recognizing and rewarding cost-saving initiatives
3) Facilitating knowledge sharing on cost optimization best practices

D. Case Study: Launch Darkly Flag Deprecation

One organization implemented a campaign to deprecate unused feature flags in their Launch Darkly system.
By setting a goal to remove 60% (770) of flags, they reduced their Launch Darkly licenses to 100, saving
approximately $130,000 annually. This initiative required close collaboration between engineering teams and
careful management of remaining licenses.

5. Driving Continuous Optimization
A. Establishing a FinOps Practice
Cost management is not a one-time effort but an ongoing process. TPMs should advocate for establishing
a formal FinOps (Cloud Financial Operations) practice within the organization. This cross-functional team can:

1) Monitor and analyze cloud spending trends

2) ldentify and prioritize optimization opportunities

3) Develop and enforce cost management policies

4) Provide training and resources to engineering teams

B. Leveraging Cloud Provider Cost Optimization Tools
Major cloud providers offer native cost optimization tools that TPMs should leverage:
1) AWS Cost Explorer and Trusted Advisor

2) Azure Cost Management and Advisor

3) Google Cloud's Recommender and Cost Management

C. Implementing Automated Cost Saving Measures

TPMs should work with infrastructure teams to implement automated cost-saving measures, such as:
1) Scheduling start/stop times for non-production resources
2) Automated deletion of unused snapshots and volumes
3) Rightsizing underutilized database instances

D. Case Study: S3 Bucket Lifecycle Policies

By implementing S3 bucket lifecycle policies to automatically transition infrequently accessed data to
cheaper storage tiers, one organization achieved annual savings of over $100,000 on their top 10 largest
buckets.
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6. Balancing Cost and Performance

A. Defining the Right Metrics

While controlling costs is important, it should never come at the expense of performance and reliability.
TPMs must collaborate with Site Reliability Engineering (SRE) teams to define and track metrics that balance

cost and performance. Key considerations include;
1) Service Level Objectives (SLOs) and error budgets

2) Cost per transaction or API call
3) Resource utilization vs. response time curves

B. Implementing Performance-Aware Autoscaling
Traditional autoscaling based solely on CPU or memory utilization can lead to over-provisioning. TPMs

should advocate for more sophisticated autoscaling algorithms that consider application-specific metrics and

historical patterns.
C. Leveraging Observability Tools
Tools like Datadog [8] and New Relic [9] can correlate cost data with performance metrics, enabling data-
driven decisions on capacity planning. This approach ensures that cost trade-offs align with business priorities

and Service Level Objectives (SLOs).

D. Case Study: Machine Learning Model Optimization
An organization optimized its machine learning infrastructure, targeting $800,000 in annual savings. Key

strategies included:
1) Optimizing data loading processes for ML training

2) Utilizing smaller instance sizes where possible

3) Implementing automated shutdown of resources during off-hours
This effort not only reduced costs but also improved training performance, demonstrating the synergy

between cost optimization and operational efficiency.

7. Cloud Migration and Modernization

A. Assessing Total Cost of Ownership (TCO)
When migrating from on-premises or legacy cloud environments, TPMs must conduct thorough TCO

analyses. This should include:
1) Direct infrastructure costs

2) Licensing and support fees
3) Operational costs (e.g., personnel, training)
Migration and potential downtime costs

B. Leveraging Cloud-Native Services
TPMs should encourage teams to leverage cloud-native services where appropriate, as these often provide

better cost-efficiency than "lift-and-shift" approaches. Examples include:
1) Replacing self-managed databases with managed database services

2) Utilizing serverless computing for sporadic workloads
3) Adopting container orchestration platforms for improved resource utilization

C. Case Study: ROSA to EKS Migration
One organization undertook a major migration from Red Hat OpenShift Service on AWS (ROSA) to

Amazon Elastic Kubernetes Service (EKS). Key outcomes included:
1) Elimination of ROSA licensing fees (approximately $900,000 annually)
Improved resource utilization through Kubernetes' native scaling capabilities

2)
3) Reduced operational overhead by leveraging AWS-managed control plane
The project achieved 60% migration of deployments within the first phase, with 84% of services running

on EKS in production. This demonstrates the potential for significant cost savings through strategic cloud
service selection and migration.

8. Vendor Management and Contract Optimization

A. Leveraging Enterprise Discount Programs
For organizations with significant cloud spend, negotiating Enterprise Discount Programs (EDPS) can yield

substantial savings. TPMs should work closely with procurement teams to:

1) Analyze historical and projected cloud usage
2) Identify opportunities for volume-based discounts
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3) Negotiate flexible terms that accommodate growth and fluctuations

B. Optimizing Software Licensing
TPMs should regularly review software licensing arrangements, particularly for tools integrated with cloud
services. Strategies include:
1) Consolidating licenses across teams or projects
2) Exploring open-source alternatives where appropriate
3) Negotiating usage-based pricing models

C. Case Study: Multi-Vendor Cost Optimization

An organization implemented a comprehensive vendor management strategy, yielding significant savings:
1) Datadog: Corrected a $1.1M billing error and negotiated a new contract
2) LaunchDarkly: Reduced licenses, saving $130,000 annually
3) FullStory to Datadog Session Replay migration: Saved $150,000 annually while improving

functionality
This demonstrates the importance of proactive vendor management and the potential for cost savings
through strategic tool selection and contract negotiation.

9. Building a Cost-Aware Engineering Culture
A. Education and Training
TPMs play a crucial role in educating engineering teams about the financial implications of their technical
decisions. Strategies include:
1) Organizing "Cloud Economics 101" training sessions
2) Sharing case studies of successful cost optimizations
3) Providing guidelines for cost-efficient architecture and development practices

B. Gamification and Incentives

Implementing gamification elements can drive engagement with cost optimization efforts:
1) Leaderboards for teams achieving the highest cost savings

2) Rewards or recognition for innovative cost-saving ideas

3) "Cost Optimization Hackathons" to uncover new opportunities

C. Integrating Cost Awareness into the Development Lifecycle

TPMs should work to embed cost considerations throughout the software development lifecycle:
1) Including cost estimates in feature planning and prioritization
2) Implementing cost checks in CI/CD pipelines
3) Conducting regular "cost retrospectives" alongside traditional sprint retrospectives

D. Case Study: Engineering OKRs for Cost Optimization
One organization successfully integrated cost awareness into their engineering culture by:
1) Including team-level cost optimization targets in OKRs
2) Providing real-time cost dashboards to all engineers
3) Celebrating and sharing cost optimization wins in company-wide forums
This approach led to a 20% reduction in cloud costs over six months, driven primarily by engineer-led
optimizations.

10. Future Trends and Research Directions
A. Al-Driven Cost Optimization
As artificial intelligence and machine learning capabilities advance, we anticipate more sophisticated,
automated approaches to cloud cost optimization. Future research should explore:
1) Predictive analytics for proactive resource provisioning
2) Al-driven workload placement across multi-cloud environments
3) Automated refactoring of applications for cost efficiency

B. FinOps Maturity Models
There is a need for standardized maturity models specific to cloud financial operations. Research in this
area could focus on:
1) Defining key capabilities and metrics for each maturity level
2) Developing assessment tools for organizations to benchmark their FinOps practices
3) Identifying best practices for progressing through maturity levels
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C. Sustainability and Cost Optimization
As organizations increasingly focus on environmental impact, future research should explore the
intersection of cost optimization and sustainability in cloud computing:
1) Quantifying the carbon footprint of cloud workloads
2) Developing optimization strategies that balance cost, performance, and environmental impact
Exploring the role of renewable energy in cloud cost models

11. Conclusion

As cloud costs continue to grow as a percentage of overall IT spending, TPMs have a strategic opportunity
to drive business value through effective cost management. By combining technical expertise with financial
acumen, TPMs can help organizations strike the right balance between innovation and cost efficiency in the
cloud era.

Those who develop expertise in areas like cost visibility, resource optimization, and financial governance
will be well-positioned as cloud financial management becomes an increasingly critical discipline. The most
successful TPMs will be those who can speak the language of both engineering and finance—translating
between bits and bytes and dollars and cents.

The strategies and case studies presented in this article provide a foundation for TPMs to lead cost
optimization efforts. However, this field is rapidly evolving, and ongoing research and knowledge sharing will
be crucial to staying ahead of the curve. As cloud technologies and financial models continue to advance, the
role of the TPM in cost management will only grow in importance.
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12. Appendix: Cloud Cost Optimization Checklist for TPMs

To assist Technical Program Managers in implementing the strategies discussed in this article, we provide
a comprehensive checklist of key actions and considerations:

A. Cost Visibility and Attribution

o Implement a standardized tagging strategy across all cloud resources

O Set up cost allocation reports in your cloud provider's billing dashboard

o Implement a third-party cost management tool for advanced analytics

o Establish a process for regular cost reviews with engineering and finance teams

o Create dashboards for team-level cost visibility
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B. Resource Optimization

o Implement automated instance right-sizing recommendations
0 Set up scheduled start/stop times for non-production resources
o Utilize auto-scaling groups for variable workloads

o Implement lifecycle policies for object storage (e.g., S3)

o Review and optimize database instance sizes and storage

o Implement caching strategies where appropriate

C. Architecture and Development Practices

o Promote the use of serverless architectures for appropriate workloads

o Implement containerization and container orchestration (e.g., Kubernetes)

o Utilize managed services where cost-effective (e.g., managed databases, load balancers)
o Implement efficient data storage and retrieval patterns

o Optimize application code for resource efficiency

D. Financial Management

o0 Implement budget alerts and automated actions for overspend

o Utilize reserved instances or savings plans for predictable workloads

o Regularly review and optimize software licensing

0 Negotiate volume discounts with cloud providers and vendors

o Implement chargeback or showback mechanisms for internal cost allocation

E. Governance and Policy

o Establish a cloud center of excellence or FinOps team
o Develop and enforce cloud usage policies

o0 Implement approval workflows for high-cost resources
0 Conduct regular cloud spend audits

o Establish KPIs for cost efficiency and monitor trends

F. Performance and Reliability

o Define and monitor Service Level Objectives (SLOs)

o Implement advanced auto-scaling based on application-specific metrics

o Utilize content delivery networks (CDNs) for improved performance and cost efficiency

o Implement proper error handling and retry mechanisms to prevent unnecessary resource consumption
o Regularly review and optimize database queries and indexes

G. Security and Compliance

o Implement least-privilege access controls

0 Encrypt data at rest and in transit

0 Regularly review and rotate access keys

o0 Implement network segmentation and security groups

0 Ensure compliance with relevant industry standards (e.g., GDPR, HIPAA)

H. Continuous Improvement

o Conduct regular cost optimization workshops with engineering teams

o Stay informed about new cloud provider offerings and pricing models

0 Benchmark your cloud costs against industry standards

o Encourage and reward cost-saving initiatives from team members

o Regularly update cost management strategies based on changing business needs and technologies

By systematically addressing these areas, TPMs can establish a comprehensive approach to cloud cost
optimization that balances efficiency, performance, and innovation. This checklist should be adapted and
expanded based on the specific needs and context of each organization.
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