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Infrastructure as Microservices: A
Modern Approach to Infrastructure as
Code

Executive Summary

Traditional Infrastructure as Code (IaC) practices have led organizations into a maintenance crisis.
Teams write thousands of lines of custom infrastructure code for each project, creating technical debt
that grows faster than their ability to manage it. As a result, the majority of engineering time is spent
on maintenance, new infrastructure deployments take weeks instead of hours, and costs scale linearly
with project counts.

This whitepaper presents a proven alternative: treating infrastructure code like application
microservices. By building small, focused, reusable, remotely hosted modules that compose into
complete infrastructure solutions, organizations can achieve:

o Significant reduction in infrastructure code through systematic reuse
o Faster deployment times (weeks to hours)

e Costsavings through optimization and consolidation

e Dramaticimprovements in team productivity and satisfaction

Drawing from real-world implementations, this paper demonstrates that the microservices revolution
that transformed application development can - and should - be applied to infrastructure code.

The Problem: Monolithic Infrastructure as Code

How We Got Here

When organizations first adopt IaC, they typically follow a seemingly logical pattern: create a
comprehensive configuration that provisions everything a project needs - networking, compute,
databases, storage, monitoring - all in one place.

This monolithic approach feels natural initially:
e Everythingis co-located.

e Dependencies are visible.
e It"just works" for the first few projects
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But as organizations scale, this pattern breaks down catastrophically.
The Symptoms of Failure

Unmanageable Drift: Every project implements the same infrastructure patterns differently. Your
organization might have 50 web applications with 50 different nuanced implementations of
networking, load balancing, and security. Configuration drifts from code. Environments drift from
each other. Standards evolve, but old infrastructure remains unchanged.

Linear Cost Scaling: Each new project requires custom infrastructure code, even when it's
fundamentally similar to existing projects. Engineers copy previous implementations and modify
them, creating new codebases that need independent maintenance. The maintenance burden grows
linearly with project count, resulting in a direct relationship between number of projects supported
and engineers needed.

The Reusability Illusion: In theory, infrastructure code should be reusable across environments. In
practice, environment-specific assumptions get baked into the code. Conditional logic branches
based on environment names. Resource configurations are hardcoded. The code works for its original
use case but breaks when adapted resulting in duplicated codebases for each project.

Knowledge Silos: Complex, project-specific infrastructure implementations trap knowledge with
individuals. When engineers leave, their expertise leaves with them. New team members spend weeks
to months learning the idiosyncrasies of each project's infrastructure.

The Inevitable Crisis

Organizations following traditional 1aC patterns typically find that, per DevOps engineer, they hit a
critical threshold around 2-3 significant projects. At this point:

e Maintenance burden exceeds capacity

e Infrastructure requests pile up in backlogs

e Security and compliance updates become unmanageable

e Technical debt accumulates faster than it can be addressed

The typical response - hiring more engineers - doesn't solve the problem. Coordination overhead
increases, knowledge silos deepen, and the underlying problems persist.

The Solution: Infrastructure as Microservices

Learning from Application Development
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Application developers faced similar challenges with monolithic architectures. Large, tightly-coupled
codebases became unmaintainable as organizations scaled. Two decades ago, the microservices
solution was introduced. This meant breaking monolithic applications into small, independent
services with clear boundaries and interfaces.

This architectural shift transformed software development:

e Teams could work independently

e Services could be deployed frequently

e Systems could scale precisely

e Technology choices could match specific functional needs

The same principles apply to laC.
What Are Infrastructure Microservices?

Infrastructure microservices are small, focused, reusable, remotely hosted modules that provision
specific infrastructure components. Instead of one massive configuration defining entire
environments, you have:

e AVPC module that creates network infrastructure

e Aload balancer module that provisions application load balancers
e A compute module that manages EC2 instances or containers

e Adatabase module that sets up RDS instances

e Astorage module for S3 buckets

e A monitoring module for CloudWatch dashboards and alarms

Each moduleiis:

e Remotely Hosted - Each module lives in its own remote repository

o Self-contained - Provisions everything needed for its specific purpose

e Well-documented - Clear inputs, outputs, and usage examples

e Thoroughly tested - Automated testing ensures reliability

e Input validation - Input validation prevents inappropriate parameter values

e Independently versioned - Can evolve without breaking existing deployments

e Natively interoperable - Works seamlessly with other modules through clean interfaces

The Composition Pattern

Instead of writing infrastructure code from scratch, teams compose existing modules into templates:

# Complete web application infrastructure in ~50 lines

module "vpc" {
source  ="internal/vpc?ref=v2.1.0"
project_name =var.project_name
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env =var.env
base_url =var.base_url

}

module "alb" {
source  ="internal/aws-loadbalancer?ref=v1.5.0"
project_name =var.project_name
env =var.env

base_url =var.base_url

vpc_id =module.vpc.vpc_id
subnet_ids ~ =module.vpc.public_subnet_ids
security_group_ids = [module.vpc.application_security_group_id]

}

module "compute" {
source  ="internal/ec2?ref=v3.0.0"
project_name =var.project_name
env =var.env
base_url =var.base_url

ami_id =module.ami.ami_id

subnet_id =module.vpc.public_subnet_1_id

security_group_ids = [module.vpc.ssh_security_group_id,
module.vpc.application_security_group_id]

}

module "database" {
source  ="internal/rds-postgres?ref=v3.2.0"
project_name =var.project_name
env =var.env
base_url =var.base_url

vpc_id =module.vpc.vpc_id
subnet_ids = module.vpc.database_subnet_ids

This is infrastructure as composition, not infrastructure as construction.

Creating composition templates allows for rapid deployment for new projects without new laC
development.

Core Principles of Modular Infrastructure

Principle 1: Native Interoperability

Modules must work together seamlessly without custom integration code. This is achieved through
clean interfaces using outputs and inputs.
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Well-designed module outputs:

#VPC Module Outputs

output "vpc_id" {
description ="ID of the VPC"
value =aws_vpc.main.id

}

output "public_subnet_ids" {
description = "List of all public subnet IDs"
value =[aws_subnet.public_l.id, aws_subnet.public_2.id]

}

output "application_security_group_id" {
description ="ID of the security group for application traffic"
value  =aws_security_group.application.id

}

Direct consumption by other modules:
module "compute" {
source ="internal/ec2?ref=v1.0.0"

# Direct use of VPC outputs - no transformation needed
subnet_id =module.vpc.public_subnet_ids
security_group_ids = [module.vpc.application_security_group_id]

}

No mapping logic. No conditional transformation. Outputs from one module directly satisfy
requirements of another.

Principle 2: Full Parameterization with Sensible Defaults

Every configurable aspect of infrastructure should be exposed as a variable, but every parameter that
can have a reasonable default should have one.

This balance makes modules both flexible and easy to use.

Basic usage requires minimal configuration:

module "web_servers" {

source  ="internal/ec2?ref=v1.0.0"
project_name = var.project

env =var.env

ami_id =module.ami.ami_id
subnet_id =module.vpc.subnet_id

Advanced usage allows customization:

module "web_servers" {
source  ='"internal/ec2?ref=v1.0.0"
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project_name =var.project

env =var.env

ami_id =module.ami.ami_id
subnet_id =module.vpc.subnet_id

# Override defaults for specific needs
instance_type ="c5.xlarge"
volume_size =100

monitoring =true

ebs_optimized = true

The module adapts without requiring code changes.

Principle 3: Minimal Required Configuration

Deploy complete infrastructure with the least number of necessary essential values, for example:
Project name - What is this infrastructure for?

Environment - What deployment stage? (dev, stage, prod)

Base URL - The base URL to be used by the application (portal.company.com)
Configuration location - Where is state stored?

W

All other configurations should use sensible defaults or be derived from these core values.

Example of minimal configuration:

project_name = "customer-portal"
env ="prod"
base_url ="portal.company.com"

From these three values, modules automatically configure:

e Resource naming (customer-portal-prod-vpc)

e Tagging (Project, Environment, ManagedBy)

e Appropriate resource sizing for the environment

e Standard security controls

e Environment-appropriate monitoring and logging
e Basic security controls

Principle 4: Clear Override Mechanisms

While defaults enable easy deployment, teams must be able to override any default when specific use
cases require it.

Documentation should make overrides obvious:

## Basic Usage
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Minimal configuration for standard deployments:
[example code]

## Advanced Configuration

### High-Performance Computing
For CPU-intensive workloads:
[example with instance_type override]

### High-Traffic Applications
For applications requiring extensive scaling:
[example with scaling overrides]

### Custom Networking
For non-standard network requirements:
[example with networking overrides]

Principle 5: Versioning and Evolution
Modules are independently versioned using semantic versioning (major.minor.patch):

e Patch versions (v1.0.1): Bug fixes, no behavior changes
e Minor versions (v1.1.0): New features, backward compatible
e Major versions (v2.0.0): Breaking changes, require migration

This enables controlled evolution:

# Project A: Using stable version
module "vpc" {
source = "internal/vpc?ref=v1.2.3"
#...

}

# Project B: Testing new features
module "vpc" {
source ="internal/vpc?ref=v1.3.0"
#...

}

Projects upgrade on their timeline, not forced by module updates. Teams can test new versions in
lower environments before production adoption.

Principle 6: Testing at the Module Level

Every remote module should have automated testing. Automated tests in CI/CD ensure modules
conform to standards prior to releasing a new version. Automated module tests should include:

e Test basic usage with default values
e Testadvanced usage with custom configurations
e Testerror conditions and validation
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o Verify outputs are correct
e Ensure proper resource tagging
e Validate security configurations

This level of automated module testing ensures consuming teams won’t need to deal with common
bugs and errors in their implementation. Catching bugs early in the development process will
significantly reduce the cost of implementation for 1aC across the organization.

Implementation Architecture

Module Registry
Store modules in a central registry that supports versioning:
Options:

e Terraform Cloud/Enterprise private registry

e Gitrepositories with tags (GitHub, GitLab, Bitbucket)
e Artifactory or similar artifact repositories

e Cloud-provider module registries (AWS, Azure, GCP)

Requirements:

e Version control (immutable versions)

e Access control (who can publish/consume)
e Documentation hosting

e Search and discovery capabilities

Module Structure

Every module follows consistent structure:

module-name/
F—— main.tf # Resource definitions
——variables.tf  # Input parameters
F——outputs.tf  # Output values
F——locals.tf # Local values and computed data
F——versions.tf  # Provider version constraints
F——README.md  # Documentation
F—— examples/ # Usage examples
|  F——nbasic/
| L——advanced/
L— tests/ # Automated tests

L—— module_test.go
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Standard Variables

All modules include standard organizational variables:

variable "project_name" {
description = "Name of the project for resource identification"
type  =string
validation {
condition = can(regex(""[a-z0-9-]+$", var.project_name))
error_message = "Must contain only lowercase letters, numbers, hyphens"
}
}

variable "env" {
description = "Environment designation (dev, qa, stage, prod)"
type  =string
validation {
condition =contains(["dev", "qa", "stage", "prod"], var.env)
error_message = "Must be: dev, qa, stage, or prod"
}
}

variable "base_url" {
description = "The base URL/domain for the project"
type  =string

}

variable "tags" {
description = "Additional tags to apply to all resources"
type  =map(string)
default ={}

}

These standard variables enable consistent naming, tagging, and identification across all
infrastructure.

Input Validation

Wherever possible, validate the inputs of variables. Use clear error messages to indicate constraints
while ensuring standards are followed.

variable "env" {
description = "Environment designation (dev, qa, stage, prod)"
type  =string
validation {
condition =contains(["dev", "qa", "stage", "prod"], var.env)
error_message = "Must be: dev, qa, stage, or prod"

}

Naming Conventions
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Standardized resource naming following pattern:
{project_name}-{env}-{resource_type}-{identifier}
Examples:

e  customer-portal-prod-vpc-01

e  customer-portal-prod-alb-01

e  customer-portal-prod-ec2-web-01

e customer-portal-prod-rds-postgres-01

This naming pattern provides:

e Instantidentification of resource purpose

e Clearenvironment designation

e Easy grouping and filtering

e Consistent cost allocation tagging

e Collision resistance when unique naming is required

Module Development Workflow

1. Identify the Pattern
Before building a module, identify the infrastructure pattern it addresses:
Questions to answer:

e What infrastructure components does this provision?

e What are the natural boundaries of this module?

e  What will commonly vary between uses?

e Whatshould always be the same?

¢ What other modules will this interact with?
2. Design the Interface
Define inputs and outputs before writing resource definitions:
Inputs:

e Required parameters (not able to use sensible defaults)

e Common optional parameters (frequently customized, has sensible defaults)
e Advanced optional parameters (rarely customized, has sensible defaults)
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Outputs:
e Resource identifiers needed by other modules
e Endpoints or connection strings
e Computed values for reference

3. Implement Resources

Write resource definitions following best practices:

# Use locals for computed values

locals{
common_tags = merge(
{
Name  ="${var.project_name}-${var.env}-vpc"

Project =var.project_name
Environment = var.env
ManagedBy ="Terraform"

L

var.tags
)
}

# Resource with computed naming and tagging
resource "aws_vpc" "main" {
cidr_block =var.vpc_cidr
enable_dns_hostnames = var.enable_dns_hostnames
enable_dns_support =var.enable_dns_support

tags = local.common_tags

}

4. Write Documentation

Document the module thoroughly:

# Module Name

## Purpose
[Clear description of what this module provisions]

## Prerequisites
[Dependencies and requirements]

## Basic Usage
[Minimal example]

## Inputs
[Table of all variables with descriptions, types, defaults]

## Outputs
[Table of all outputs with descriptions]
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## Advanced Usage
[Examples of common customizations]

## Notes and Considerations
[Important operational information]

5. Create Tests
Implement automated testing at multiple levels:

Unit tests (fast, no infrastructure):

// Test variable validation

func TestVariableValidation(t *testing.T) {
// Test that invalid env values are rejected
// Test that naming patterns are enforced

}
Integration tests for composed templates (medium speed, minimal infrastructure):

func TestVPCModule(t *testing.T) {
terraformOptions := terraform.WithDefaultRetryableErrors(t, &terraform.Options{
TerraformDir: "../examples/basic",
1
defer terraform.Destroy(t, terraformOptions)
terraform.InitAndApply(t, terraformOptions)

// Validate VPC was created
vpclD :=terraform.Output(t, terraformOptions, "vpc_id")
assert.NotEmpty(t, vpcID)

6. Publish and Version

Release the module with semantic versioning:

# Tag the release
git tag-a v1.0.0 -m "Initial release: VPC module with basic functionality"
git push origin v1.0.0

# Document in CHANGELOG

##[1.0.0] - 2025-01-15

### Added

- Initial VPC module implementation

- Support for public and private subnets

- Internet Gateway and NAT Gateway configuration
- Security group management

7. Iterate Based on Usage
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Monitor module usage and gather feedback:

e What parameters are frequently overridden? (Should defaults change?)
e What features are requested? (Plan minor version updates)

e What bugs are discovered? (Release patch versions)

e What breaking changes are needed? (Plan major version)

Real-World Example: VPC Module

Let's examine a complete, production-ready module implementation.
Module: vpc-standard

Purpose: Provisions a standard VPC with public and private subnets across availability zones,
including routing, NAT gateways, and base security groups.

Interface Design:

Required inputs:
e project_name: Project identifier
e env: Environment designation
e base_url: Domain for the project

Common optional inputs:

e vpc_cidr: CIDR block for VPC (default: calculated)

e availability_zones: Which AZs to use (default: first 3 in region)

e enable_nat_gateway: Create NAT gateways (default: true for prod, false for dev)

e https_enabled: Create TLS certificate and route all HTTP traffic to HTTPS endpoints (default:
true for prod, false for dev)

Advanced optional inputs:
e enable_dns_hostnames: Enable DNS hostnames (default: true)
e enable_flow_logs: Enable VPC flow logs (default: true)
e single_nat_gateway: Use one NAT gateway instead of per-AZ (default: false)

Key outputs:

e vpc_id: VPCidentifier
e public_subnet_ids: List of public subnet IDs
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e private_subnet_ids: List of private subnet IDs
o default_security_group_id: Security group for default traffic
e ssh_security_group_id: Security group for SSH access

Implementation Highlights

Smart defaults based on environment:

locals{

# Production gets NAT gateway per AZ for redundancy

# Dev/staging share single NAT gateway for cost savings

nat_gateway_count =var.enable_nat_gateway ? (var.single_nat_gateway || var.env !="prod" ? 1:
length(var.availability_zones)

):0

# Production gets larger CIDR blocks
vpc_cidr=var.vpc_cidr !="" ? var.vpc_cidr: (
var.env =="prod" ? "10.0.0.0/16" : "10.1.0.0/24"
)
}

Comprehensive tagging:

locals{
common_tags = merge(
{
Name  ="${var.project_name}-${var.env}-vpc"

Project =var.project_name
Environment = var.env
ManagedBy ="Terraform"
Repository ="github.com/company/vpc-module”
}5
var.tags
)
}

Security by default:

resource "aws_security_group" "application" {

name  ="${var.project_name}-${var.env}-application-sg"
description = "Security group for application traffic"

vpc_id =aws_vpc.main.id

# Application ports from variable
dynamic "ingress" {
for_each =var.allowed_application_ports

content {
description  =ingress.value.description
from_port  =ingress.value.from_port
to_port =ingress.value.to_port
protocol  =ingress.value.protocol
cidr_blocks =ingress.value.cidr_blocks
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}
}

# Default allow all egress (can be restricted via variables)
egress {

description  ="Allow all outbound traffic"

from_port =0

to_port =0

protocol ="-1"

cidr_blocks =["0.0.0.0/0"]
}

tags = merge(local.common_tags, {
Name = "${var.project_name}-${var.env}-application-sg"
)
}

Usage Examples

Basic production deployment:

module "vpc" {

source  ="github.com/company/modules/vpc?ref=v2.1.0"
project_name = "customer-portal"
env ="prod"
base_url ="portal.company.com"
}

This minimal configuration automatically provisions:

e VPCwith /16 CIDR block

e Public and private subnets across 3 AZs
e NAT gateway in each AZ for redundancy
e Internet gateway

e Route tables and associations

e Security groups with standard rules

e VPC flow logs to S3

e Complete tagging

Cost-optimized development:

module "vpc" {

source  ="github.com/company/modules/vpc?ref=v2.1.0"
project_name = "customer-portal"

env ="dev"

base_url ="portal.company.com"

# Override for cost savings
single_nat_gateway =true # Share one NAT gateway
enable_flow_logs =false # Disable flow logs in dev

}
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Custom networking requirements:

module "vpc" {

source  ="github.com/company/modules/vpc?ref=v2.1.0"
project_name = "data-pipeline"

env ="prod"

base_url ="pipeline.company.com"

# Custom CIDR and AZs
vpc_cidr ="10.10.0.0/16"
availability_zones =["us-west-2a", "us-west-2b"]
# Custom security rules
allowed_application_ports =
{

description = "Custom application port"

from_port =8443

to_port =8443

protocol ="tcp"

cidr_blocks ={"10.0.0.0/8"]

The module adapts to all these use cases without code changes.

The Compound Benefits

Benefit 1: Dramatic Code Reduction

Traditional approach: 1,000-1,500 lines per project
Modular approach: 50-150 lines per project with 1000-1500 lines written once in the remotely hosted
module

The reduction comes from:
e No repeated resource definitions
e No boilerplate code
e Noduplicated logic
e Just module composition and parameter configuration

Benefit 2: Deployment Velocity

Traditional approach: 2-4 weeks to deploy net new project infrastructure
Modular approach: 2-4 hours to deploy net new project infrastructure
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Speed comes from:

e No writing new code

e Pre-tested, reliable modules

e Clear patterns and examples

e Automated testing catches issues early

Benefit 3: Consistency and Quality
Every deployment uses the same proven patterns:
e Security controls are standardized
e Monitoringis builtin
e Backups are automatic
e Complianceisinherent
No more "is encryption enabled for that application?" - it's in the module.
Benefit 4: Maintenance Efficiency
Update once, benefit everywhere:
e Security patch in VPC module affects all downstream VPCs consuming the module
e Performance improvement benefits all users
e New features available to all projects
e Bugfixes propagate automatically (with version updates)
Benefit 5: Knowledge Distribution
Instead of knowledge trapped in individuals:
e Expertise is embedded in modules
e Documentation is comprehensive
e Patterns are discoverable
e New engineers are productive quickly
Benefit 6: Cost Optimization
Modular infrastructure enables cost savings:
e Right-sizing becomes systematic.
e Unused resources are identified easily.

e Environment-appropriate default configurations.
e Consolidation opportunities are obvious.
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Benefit 7: Multi-Cloud Capability

The same patterns work across cloud providers:

#AWS VPC

module "aws_network" {
source = "internal/aws-vpc?ref=v2.0.0"
#...

}

# Azure VNet

module "azure_network" {
source ="internal/azure-vnet?ref=v2.0.0"
#...

}

Consistent interfaces across different underlying platforms. This allows quick pivoting from one cloud
to another as the interfaces of the modules are standardized across all remote modules. No new logic
required by projects. No additional code needed by a project team in Azure vs AWS. Projects
compose an AWS template and an Azure template allowing deployment of software to either.

Migration Strategy: From Monolith to Modules

Phase 1: Foundation
Establish organizational prerequisites:

1. Document current state
o Inventory allinfrastructure
o Map business applications to infrastructure
o Identify ownership and responsibilities
2. Create style guide
o Module structure standards
o Naming conventions
o Security requirements
o Documentation expectations
3. Build decision framework
o Who can make what decisions
o Timeline expectations
o Escalation procedures
4. Segmentinfrastructure
o Group by pattern (web apps, APIs, data pipelines)
o Group by technology (databases, serverless, containers)
o Prioritize by business value
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Phase 2: Module Library Development
Build reusable module library:

1. Identify core patterns
o What infrastructure types are most common?
o What gets deployed repeatedly?
o Where is the most duplication?
2. Develop first modules
o Start with networking (VPCs, load balancers)
o Add compute (EC2, containers, serverless)
o Include data stores (RDS, ElastiCache, S3)
o Build monitoring and security modules
3. Pilot transformation
o Select non-critical production service
o Deploy parallel infrastructure using modules
o Validate functionality
o Migrate traffic gradually
o Document lessons learned
4. Refine modules
o Update based on pilot feedback
Add missing parameters
Improve documentation
Enhance error messages
5. Compose templates
Identify common deployment patterns
Compose templates with minimal configuration to meet deployment patterns
Integration test templates in Cl/CD pipelines
Version and release templates for consumption by project teams

o O O

o O O O

Phase 3: Scaled Transformation
Transform infrastructure systematically:

1. Transform high-priority groups

o Apply to groups identified in Phase 1

o Use proven modules from Phase 2

o Build new modules as needed

o Maintain aggressive reuse targets (60-80%)
2. Measure and communicate

o Track deployment velocity improvements
o Monitor cost reductions
o Documentincident reductions
o Report to stakeholders regularly
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Phase 4: Optimization and Sustainability
Complete transformation and establish ongoing practices:

1. Finish remaining infrastructure

o Complete lower-priority groups.

o Address edge cases.

o Consolidate remaining duplications.
2. Build sustainability practices.

o Module maintenance procedures

o Version upgrade processes

o New module development workflow

o Adjust documentation standards as necessary
3. Enable self-service

Templates for common patterns

o Internal documentation portal
o Training materials
o Office hours for support

Managing the Transition

Parallel infrastructure approach: Deploy new modular infrastructure alongside existing
infrastructure. Validate thoroughly before traffic migration. Maintain rollback capability throughout.

Gradual rollout: Start with development environments, move to staging, finally to production. Build
confidence with each successful migration.

Celebrate milestones: Each transformed application is a victory. Recognize team effort and
communicate progress.

Expect adaptation: Business priorities shift. Technical challenges emerge. Remain flexible while
maintaining core principles.

Measuring Success

Technical Metrics
Deployment Velocity:
e Time to deploy new infrastructure
e Frequency of infrastructure changes

e Timeto replicate environments
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Code Quality:

e Lines of infrastructure code per service
e Module reuse percentage

e Testcoverage

e Security scan pass rate

Reliability:

e Infrastructure-related incidents
e Mean time to recovery
e Configuration drift occurrences

Business Metrics
Cost Efficiency:

e Totalinfrastructure spend

e Cost per service/application

e Orphaned resource identification
e Right-sizing opportunities

Team Productivity:

e Time spent on maintenance vs. new capabilities
e Time to productivity for new engineers

e Team satisfaction scores

e Voluntary turnover rate

Business Enablement:

e Features delayed by infrastructure constraints
e Time to market for new capabilities

e Compliance and security posture

e New application integration speed

Target Outcomes
Based on real-world implementations, organizations should expect:

e Reduction in infrastructure code through systematic module reuse

e Faster deployment for net-new infrastructure (weeks - hours)

e Cost savings from optimization and consolidation

e Reduction inincidents (from use of thoroughly tested remote modules)
e Increase in team productivity (measured in capacity for new work)
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o Significant improvements in team satisfaction

Conclusion: The Path Forward

The Problem Is Clear

Traditional laC practices don't scale. Monolithic codebases create maintenance burden that grows
faster than teams can manage. The result: organizations drowning in technical debt, unable to move
at the pace their business requires.

The Solution Is Proven

Treating infrastructure code like application microservices works. Small, focused, reusable modules
dramatically reduce complexity while accelerating delivery. Organizations that adopt this approach
achieve significant, measurable improvements in cost, velocity, quality, and team satisfaction.

The Principles Are Universal
Regardless of your cloud provider, 1aC tool, or organizational size, these principles apply:

1. Build organizational foundations first - Structure, standards, and processes enable
technical excellence

2. Think modularly from the start - Breaking infrastructure into reusable components is
fundamental

3. Design for reuse - Native interoperability, sensible defaults, minimal required configuration

Version and evolve - Independent module versions enable controlled change

5. Measure continuously - Track metrics to demonstrate value and guide improvements

>

The Time Is Now

Infrastructure technical debt isn’t a fine wine, it doesn't improve with age. Organizations that delay
transformation fall further behind competitors who take action. The investment in modular
infrastructure practices pays back quickly and delivers recurring benefits.

The Opportunity
Modern DevOps isn't about tools or buzzwords. It's about building infrastructure that enables

business success rather than constraining it. The microservices revolution transformed application
development. The same principles can - and will - transform infrastructure code.
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About This Whitepaper

This whitepaper synthesizes proven practices from organizations that have successfully transformed
their 1aC practices through consultation work with Yahara Software. The patterns, principles, and
outcomes documented here are based on real-world implementations across multiple organizations
and scales. Our goal is to help ensure that all clients are operating at peak efficiency without
overcomplicating their workflows. We have the team and the expertise to help ensure that a
successful transformation of IaC practices can occur with minimal interruption and change to existing
workflows.

For organizations serious about DevOps transformation, these practices provide a guide to developing
laC modules for truly reusable, maintainable infrastructure that enables rather than constrains
business growth. If you have questions about how to update your infrastructure to be microservice-
based, please contact us. We are ready to work with you to outline and implement a plan that works
for your organization.
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