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Our Mission
Save money. Live better.



Our Basic Beliefs

Strive for
Excellenc

e

Respect 
the

Individual

Serve 
the

Custome
r

Act with
Integrity



Walmart Scale

11K 
stores worldwide

265M
weekly customers

2.2M
associates



Point of Sale - Checkout



Provide a seamless, 
consistent checkout 
experience… even under 
non-ideal situations



Legacy Point of Sale checkout

Started couple of decades ago 
and going strong. Checkout service

Home office Data 
Center

POS 
Data

In-Store Server

Legacy App

POS 
Data

Busines
s

Data

Sales
Transactio

n
Data

POS Checkout 
Register



Cloud Native Point of Sale

Rolled out 4 years ago
App Server App Server

Checkout App Business 
Data

Cloud

POS Checkout 
Register



POS-Checkout In Cloud - Architecture

App



Limitations of just staying on cloud

App is remotely accessed over network.
App



Business impacted by

• Regional network issue 
• Bad changes App



Latency

Normal connection 
to cloud

Delayed response

Fails over to satellite

App



Solution Approach
Take app closer to customer at Edge



What is Edge

Closer to 
the

customers

Connec
t

Autonomou
s

Working 
with

and without
the cloud



Introducing Edge

Started around 2 years ago 
to extend Cloud based POS 
System to the edge. 

App Server App Server

Checkout App Business 
Data

Cloud

Checkout

In-Store

Checkout App

POS Checkout 
Register



POS-Checkout Edge & Cloud - 
Architecture

Business 
Data

App

App App App App App App App App



During impact 

Business 
Data

App

App App App App App App App App



Edge is still functional

Business 
Data

App

App App App App App App App App



Challenges with the Approach



Challenges

Resiliency

?

Deployment

Secure

Time to
Market

Manage &
OrchestrateScalabilityConfiguration

Fault 
Isolation

Productivity

Data



Solution – Microservice + Kubernetes

Time to 
Market

Scalability

Isolated

Data

Productive 
/Easier to 

Build

Resiliency

Secure

Manage &
Orchestrate

Configuration

Deployment

Microservic
e

Kubernetes



Journey

Simplifying 
consumption
and operationalizing

POC – data 
availability
and configuration

Logging 
and
observabilit
y

Integration – security, 
bandwidth 
concerns, and management

Resiliency 
– 
Servicemes
h
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Data availability at edge

Data

Store

Data Sync

Checkout service
Checkout service

Checkout service

Data

Business 
service 

Cloud

e.g. Item/Price

e.g. Item/Price



Journey
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Simplifying consumption of Kubernetes 

GitOps 
based

App Code
Dockerfile

Deployment.yml

Custom 
Jenkins CI 

pipeline

Custom CD 
pipeline

Get deployment.yml

Custom 
Orchestrator
Create & reserve
namespace and 

deploy app

Custom Image 
Repo

Lab cluster

Dev/Stage cluster

Prod cluster

Push Image

Notifications
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Observability

Custom Notification 
bridge

. . .

System Agent

or

Cold Storage

Aggregated logging UI
cluster

Federated metrics
backend

Dashboard

APM
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Security – Secrets & Certificate 

Namespace

secrets
operator

Certificate
object

Certificate
secret

Save Secret

Request Secret

Enable https

Business
Application

Walmart Certificate 
Issuer API

Custom Cert
Manager

Fetch namespace secrets



Bandwidth limitation

Docker Pull
Docker Proxy

(NGINX with 
RATE LIMIT)

Proximity
RegistriesProximity

RegistriesImage
Registry

PV

Via 
HTTPS_PROXY

k8s Clusters



Managing fleet of Cluster
Inventory

Management

Namespace
Reservation

App Lifecycle
Management

Cluster
Assignment

Cluster Lifecycle
Management

Cluster
Grouping

DNS/Infoblox

Namespace
Controller

LB/GSLB

Status Aggregator
Policy 

Enforcer

CRDs

Cloud 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

K8s 
Clusters

Edge 
Clusters

Federated 
Control Plane



Journey
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availability
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Resiliency across edge and cloud

Checkout service
Checkout service

Checkout service

Store

Checkout service
Checkout service

Checkout service

Clou
d

Client side
Failover

POS Checkout 
Register



Resiliency – Service Mesh

Service A Service B

Service A

Envoy 
Sidecar

Service B

Store

Cloud

POS Checkout 
Register

POWERED BY

ISTIO



Resiliency – Service Mesh
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Resiliency – Service Mesh

Service A Service B

Service A

Envoy 
Sidecar

Service B

Store
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Walmart K8s Platform
Inventory

Management
Policy 

Enforcer
App Lifecycle
Management

Cluster
Grouping

DNS/Infoblox
CRD

Namespace
Controller

Status
Aggregator

Federated k8s control plane

Edge k8s cluster

Proprietary Walmart toolsStandard opensource tools

In-home centralized
monitoring

In-home
APM tools

IAM/SSO

In-home
CCM

In-home
GSLB

Legacy
Monitoring

Orchestrator

Custom Image 
Repository

Custom CI/CD 
Pipeline



Key Takeaways

Data needs to follow the services

Integration is time 
consuming

Strategies and/or platform components will vary for edge

Lift and shift isn’t always the right answer, even for mundane 
services

Make best practices default

Automate common 
workflows

Prepare for unexpected on edge



Open Challenges

Data 
persistence

Regionalize
d 

deployment

Reducing 
compute
footprint



Thanks!
We are hiring


