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What This Talk Is About

Evolving the paradigm for infrastructure provisioning
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Agenda

Declarative vs Imperative Infrastructure Composition

Infrastructure as Software - Programmatically creating cloud resources

Pulumi Deep Dive

AWS CDK Deep Dive
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Infrastructure Provisioning

Idempotency

Source of truth

Desired vs observed state

Reconciler pattern

Versioned

Auditable

Testable
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Infrastructure Provisioning

aws cloudformation
The first-party tool for Desired State Configuration management from Amazon. CloudFormation templates 

use YAML to describe all the infrastructure resources of AWS.

terraform
An open source tool to define infrastructure in declarative configuration files. It has a pluggable 

architecture, so the tool supports all major clouds and even hybrid scenarios.
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But...
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YAML & DSLs

Verbose

Cognitive overhead

Lack of features
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Declarative vs Imperative

Imperative
Saying how to do it

CDK, Troposhere, GoFormation, Pulumi, 
Cloud SDKs

Added flexibility through feature rich 
language experiences

Static Analysis

Testability

Declarative
Saying what you want

YAML/JSON/DSLs

Limited on features
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Evolving the paradigm
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Infrastructure as Software

Programmatically defining infrastructure using modern programming 
languages
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Infrastructure as Software

Leverages software principles in infrastructure composition

Testable infrastructure code

Facilitates more robust governance of infrastructure code

Tighter cohesion between infrastructure and application code
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Infrastructure as Software

Moving developers down the stack

Moving operations up the stack
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Existing solutions

• Troposphere
The Troposphere library allows for easier creation of AWS CloudFormation by writing Python code to describe the AWS 
resources.

• goformation

GoFormation is a Go library for working with AWS CloudFormation / AWS Serverless Application Model (SAM) templates.



@paulwilljones

Existing solutions

Cloud SDKs
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Pulumi

Delivering Cloud Native Infrastructure as Code

Pulumi is a platform for building and deploying cloud infrastructure and 
applications in your favourite language on any cloud

Multi-Language Runtime Multi-Cloud Multi-Technology Scope

Abstraction and reuse
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Pulumi
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Pulumi - Architecture
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Pulumi comparisons

Terraform
● Language features
● Kubernetes native support

CloudFormation
● Multi-cloud
● Language features

Cloud SDKs
● Orchestration of provisioning and state management
● Reconciler pattern
● Concurrency management
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Pulumi Cloud

Pulumi's multi-cloud framework for building modern 
container and serverless cloud applications

Offers interoperability for cloud resource composition
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Pulumi Cloud
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Pulumi Kubernetes

API-compatible with Kubernetes

Pulumi exposes a Kubernetes SDK to compose K8s deployments in 
general purpose programming languages

Interoperable with kubectl

Integration with managed Kubernetes offerings

Compatible with Kubernetes YAML and Helm charts
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Pulumi Kubernetes Deployments
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Pulumi Kubernetes Deployments
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Pulumi Kubernetes Abstractions
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Pulumi Kubernetes Abstractions
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Pulumi Kubernetes Abstractions
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Pulumi Kubernetes Abstractions



@paulwilljones

Pulumi Kubernetes Abstractions
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Pulumi Kubernetes Clusters - EKS
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Pulumi Kubernetes Clusters - GKE
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Pulumi Kubernetes Clusters
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Pulumi Helm
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Pulumi Helm
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Pulumi Istio
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Pulumi Serverless

Adopting real languages for infrastructure code facilitates a path to a 
coexistence of infrastructure and application code 

Serverless platform integrations can just be written in real languages, 
offering a flexible and simple path to serverless

We can create resources, and then wire up event handlers, just like 
normal event-driven programming
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Pulumi Serverless



@paulwilljones

Infrastructure Testing

Prove that infrastructure works as intended

Prove the infrastructure is functioning correctly between changes

Prove that infrastructure conforms to predetermined specifications
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Infrastructure Testing

Unit testing

moto

Linting / Static Analysis

cfn_nag / cfn-lint / cfripper / Terrascan / TFLint

Mocking

localstack

Infrastructure Assertions

bats

awspec / serverspec

goss
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Pulumi Testing
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Pulumi Testing
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Pulumi Testing
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Pulumi Testing
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Pulumi Findings

Cloud agnosticism provides flexibility and portability

Significant boilerplate reduction

Abstraction aids standardisation

SDK feature parity
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AWS CDK
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AWS CDK

The AWS CDK Toolkit is a command-line tool for interacting with CDK apps. It 
allows developers to synthesize stacks into CloudFormation Templates, then 
deploy stacks to development AWS accounts and "diff" against a deployed stack 
to understand the impact of a code change.

The AWS Construct Library includes a module for each AWS service with 
constructs that offer rich APIs that encapsulate the details of how to use AWS. 
The AWS Construct Library aims to reduce the complexity and glue-logic 
required when integrating various AWS services to achieve your goals on AWS.

https://docs.aws.amazon.com/CDK/latest/userguide/tools.html
https://docs.aws.amazon.com/CDK/latest/userguide/aws_construct_lib.html
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AWS CDK



@paulwilljones

AWS CDK



@paulwilljones

AWS CDK - Multi Language Support
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AWS CDK
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AWS CDK
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AWS CDK
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AWS CDK
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AWS CDK Testing
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AWS CDK Serverless
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AWS CDK Serverless
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AWS CDK Serverless
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AWS CDK Testing
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AWS CDK Testing
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AWS CDK Testing
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AWS CDK EKS - Control Plane
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AWS CDK EKS - Worker Nodes
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AWS CDK EKS Testing
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AWS CDK - Recap

Multi language AWS infrastructure composition

Reduce boilerplate through Construct Library

Build highly reliable, highly scalable, 
cost-effective applications in the cloud without 

worrying about creating and configuring the 
underlying AWS infrastructure.

State handled via CloudFormation and Change 
Sets
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AWS CDK - Links

● https://cdkworkshop.com

● https://docs.aws.amazon.com/cdk/api/latest/

● https://github.com/awslabs/aws-cdk

● https://gitter.im/awslabs/aws-cdk

https://cdkworkshop.com
https://docs.aws.amazon.com/cdk/api/latest/
https://github.com/awslabs/aws-cdk
https://gitter.im/awslabs/aws-cdk
http://www.youtube.com/watch?v=Lh-kVC2r2AU
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Cultural Readiness

Is your organisation ready to adopt the codification of 
infrastructure?

Consolidating infrastructure and application concerns may be 
incompatible with discipline silos
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Cultural Readiness
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Wrap Up

Evolve the paradigm of infrastructure composition

Facilitate a coexistence of application and infrastructure code

Develop more testable infrastructure code

Reduce the cognitive overhead of YAML/DSL development

Leverage modern language features by programmatically defining 

cloud resources
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