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Rewrite:

Rewrite and make better: Act as my guide to to solve the EHR case. | am a retired technical person at age 60. | have the
money and time. | have a GCP account for 2 months now running my dockerlab 4vcpu, T6GBRAM, 80GB HDD, Cloudflare
domain (gravelcloud.com) and has various docker deployed app NPM, Portainer, OpenEMR, OpenProject, Zammad, Docmost,
Wordpress, Postgres-shared, MariaDB-shared, pgAdmin, PHPMyadmin, Inventree inside the docker network dockerlab-
network. | have the top books in pdf Google Cloud Certified Professional Cloud, Official Google Cloud Certified Professional,
Professional Cloud Architect, Ultimate Google Cloud Architech which | have not read yet. | was able to deploy all the docker
applications mentioned but | need guidance on how to structure to solve the case study on EHR. | have all the time | need, |
have triple monitor in my Windowss PC with VS Code. | passed the infrastructure phase (I think). Create a comprehensive
strategy, plan, tasks to be able to solve the EHR case using OpenEMR with comprehensive deployment and disaster recovery

measures to sustain the EHR with no issues.

ChatGPT Rewrite:

I want you to act as my guide to help me fully solve an end-to-end EHR case study using OpenEMR on Google Cloud
Platform. I'm a retired technical professional (age 60) with time, resources, and a working GCP environment. | already have a
GCP VM running Docker (4 vCPU, 16 GB RAM, 80 GB disk) with a Cloudflare domain (gravelcloud.com) and multiple
applications deployed inside a shared Docker network (dockerlab-network): NPM, Portainer, OpenEMR, OpenProject, Zammad,
Docmost, WordPress, Postgres, MariaDB, pgAdmin, phpMyAdmin, Inventree.

I also have several Google Cloud Architect certification books, though | haven't read them yet. | believe I've completed the
infrastructure phase, but | need expert guidance on how to structure, architect, and execute a complete EHR solution
using OpenEMR — including high availability, backups, disaster recovery, security, compliance, and long-term

sustainability.

Create a comprehensive strategy, architecture plan, and task roadmap that will allow me to successfully complete the
EHR case study with confidence.

Yes. | would treat this as a real cloud-architecture capstone, not simply an OpenEMR installation exercise.

Your uploaded case study gives us a strong enterprise target: 99.9% availability, centralized observability, regulatory
compliance, hybrid connectivity, containerized workloads, dynamic scaling, legacy integrations, lower

administration cost, and analytics/data insights.

Your existing GCP/Docker environment is a useful Phase 0 lab foundation, but | would not call the EHR architecture

complete yet. The key is to separate:

1. Your current learning/lab environment
2. The target production architecture
3. The case-study requirements

4. The implementation/evidence needed to prove each requirement
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1. The End Goal

Al-04649 Project-GravelCloud Lab and Beyond

| recommend that we build the case study around this target:

Design and implement a secure, highly available, observable, backup-capable, disaster-recoverable OpenEMR

healthcare platform on Google Cloud, while maintaining a path for hybrid/legacy integrations and future

analytics.

Think of the project as 10 architecture layers:

USERS / PATIENTS

Providers / Staff / API |

HTTPS / Identity

EDGE / SECURITY
DNS / CDN / WAF / TLS

4 — —

APPLICATION PLATFORM
OpenEMR / Containers

Kubernetes / Services

EHR Database
MySQL

|
|
|
|

v

File/Object
Storage

v
Integration

| 1
| |
| services |
[ |

4 — —

DATA / INTEGRATION LAYER
APIs / HL7 / FHIR / Insurance / Legacy Systems |

-
v

4 — —

| ANALYTICS / REPORTING |

| warehouse / BI / ML

SECURITY / IAM / LOGGING / MONITORING / AUDIT
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BACKUP / DR / REPLICATION / RECOVERY

That architecture becomes our north star.

2. First Important Distinction: Your Current DockerLab #
Production EHR

Your current VM:

» 4vCPU

» 16 GB RAM

» 80 GB disk

» Docker

» NPM

» Portainer

» OpenEMR

» MariaDB/Postgres
» other applications
» Cloudflare

» shared Docker network
is excellent for learning and prototyping.

But it has several characteristics that prevent us from calling it an enterprise HA architecture:

Current architecture

Internet

Cloudflare
v
GCP Single WM
4 vCPU / 16 GB / 80 GB

Docker Engine

|
[ I 1

OpenEMR Database Other Apps

|

The fundamental problem is:

One VM is a single point of failure.
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If the VM disappears, the applications disappear.

If Docker breaks, the applications disappear.

If the disk becomes corrupted, the applications may disappear.
If the database is corrupted, OpenEMR is effectively down.

So we will use this environment as the laboratory, while designing the production architecture separately.

3. Map the Case Study to Architecture

The uploaded case study essentially gives us our grading rubric.

99.9% availability

Rapid arowth
Case-study requirement

—_—————— Al Tl o e

Multiple container environments
Hybrid connectivity

Legacy insurance interfaces
Centralized monitoring
Centralized logging
Proactive alerts

Regulatory compliance
Reduce administration
Dynamic environments
Disaster recovery
Healthcare analytics

Future provider onboarding

Consistent deployment

The case specifically calls for a consistent way to manage container-based customer-facing applications and multiple

Multi-zone application architecture

Container orchestration + autoscalina
Our architecture response

.............. g mm—— = g ———

GKE

Cloud VPN / Interconnect architecture
Integration layer

Cloud Monitoring

Cloud Logging

Monitoring + alert policies

IAM + encryption + audit + logging + controls
Managed GCP services

laC + GKE

Backups + replication + restore testing
Data pipeline / warehouse
APl/integration architecture

Cl/ch

container environments, which makes GKE a much more appropriate target architecture than simply expanding your

current Docker VM.

4. Recommended Project Phases

| would execute this as 12 phases.

Phase 0 — Existing Infrastructure Assessment
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Goal: Document what you already have.
You already have substantial infrastructure.
We will inventory:

» GCP project

» VPC

» subnets

» firewall rules

» VM

» Docker

» Docker networks
» NPM

» Cloudflare

» DNS

» OpenEMR

» MariaDB

» PostgreSQL

» Portainer

» persistent volumes
» SSL/TLS

» backups

» monitoring

» |IAM

» service accounts
» billing

Deliverable
Current-State Architecture Diagram
and

Current-State Infrastructure Inventory

5. Phase 1 — Define the EHR Business Architecture

Before touching Kubernetes, we need to understand the healthcare workflow.

We will model:

Actors
» Patient
» Physician
» Nurse
» Front desk

» Billing staff
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Administrator
Insurance provider
Laboratory
Pharmacy

External healthcare system

Core workflows

For example:

Patient
|
v

Registration

v

Appointment

v
Encounter
— vital signs
— Diagnosis
— clinical Notes
}— Orders
}— Medication
L— Procedures
v
Billing
v

Insurance

Al-04649 Project-GravelCloud Lab and Beyond

This is important because an EHR isn't fundamentally a Docker application.

It is a healthcare information system.

6. Phase 2 — OpenEMR Functional Architecture

Next we map OpenEMR itself.

We need to understand:

Clinical

patients
encounters

providers
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» diagnoses
» medications
» allergies
» vitals
» documents

» clinical notes

Administrative
» scheduling

» registration

» demographics
» insurance

» billing

Interoperability

» HL7

» FHIR

» APIs

» external systems

» laboratory interfaces

» insurance interfaces

Security

» users

» roles

» permissions
» audit trails

» authentication

» session management

This becomes the application architecture document.

7. Phase 3 — Build the Secure GCP Foundation

Now we move from application design to cloud architecture.

| would establish:

GCP Organization

— Production
— Development

I— Test

L— security / Logging
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For a serious case study, eventually separate environments are preferable to putting everything in one project.

At minimum:

ehr-dev
ehr-test

ehr-prod

And potentially:

ehr-security

ehr-logging

8. Phase 4 — Network Architecture

The network should become something like:

Internet

Cloudflare

Google Cloud LB

Cloud Armor / WAF

-
v

GKE

Private Cluster

OpenEMR Services Integration

v

Private Database

And separately:

On-Premises

| veN

v
GCP VPC
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This directly addresses the case-study requirement for secure connectivity between on-premises systems and Google

|
— GKE

F—— Database
— Integration
L Management

Cloud.

Al-04649 Project-GravelCloud Lab and Beyond

9. Phase 5 — Container Platform

This is where your Google Cloud Architect studies become extremely useful.

Your current Docker deployment teaches:

containers
images
networks
volumes
reverse proxies
TLS

databases

Then we graduate to:

GKE

You should learn:

Docker
{

Container image
{

Artifact Registry
{

GKE
{

Deployment
{

Service
{

Ingress / Load Balancer

Then:

GitHub
{

CI/CD
{
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Build
!

Artifact Registry
l

GKE
!

OpenEMR

Al-04649 Project-GravelCloud Lab and Beyond

That directly addresses the case study's requirement for consistent management and continuous deployment of container-

based applications.

10. Phase 6 — Database Architecture

This is one of the most important parts.

Do not treat the OpenEMR database as just another Docker container.

We should evaluate:

Development

Docker MariaDB

Production

Potentially:

OpenEMR

v
Cloud SQL
|
— HA
— automated backups
— point-in-time recovery
I— encryption
L— monitoring

The database is the heart of the EHR.

We therefore need:

» database HA
» backups

» PITR

» retention

» encryption

» access controls
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» monitoring

» recovery testing

11. Phase 7 — High Availability

We need to prove the 99.9% requirement, rather than merely claiming it.

The architecture should eliminate major single points of failure.

Application

Instead of:

OpenEMR x 1

we want conceptually:

Load Balancer

]
[ I 1

v v v
OpenEMR OpenEMR OpenEMR
Pod Pod Pod
o
v
Database

Distributed across zones.

Database

Use an HA-capable managed database architecture rather than a single database container.

Supporting services

We evaluate every component for:

» redundancy

» failover

» dependency failure
» scaling

» recovery

12. Phase 8 — Backup & Disaster Recovery

This deserves its own project.

We establish:
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Backup policy

Daily
!
Database backup

Continuous
{

Transaction/PITR capability

Periodic
{

Full application/data backup

Long-term
{

Archive

But backup isn't DR.

We also need:

Recovery scenarios

Scenario A
GKE cluster destroyed.
Can we recreate it?

Scenario B

OpenEMR database corrupted.

Can we recover to a previous point?

Scenario C

Entire GCP region unavailable.

What happens?

Scenario D

Administrator accidentally deletes patient records.

Can we restore?

Scenario E

Ransomware/security incident.

Can clean data be recovered?

13. Define RPO and RTO

Al-04649 Project-GravelCloud Lab and Beyond
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We should explicitly establish:

RPO

Recovery Point Objective
How much data can we afford to lose?
Example:

RPO = 15 minutes

RTO

Recovery Time Objective
How long can the EHR be unavailable?
Example:

RTO = 1 hour

Then design the architecture around those numbers.

This turns:
"We have backups."

into:

Al-04649 Project-GravelCloud Lab and Beyond

"The system can recover within the defined business requirements."

14. Phase 9 — Security & Compliance

This is where the project becomes a healthcare architecture rather than simply a cloud application.

We need a security model covering:

Identity

» 1AM

» least privilege
» service accounts
» MFA

» role separation

Network

» private services

» firewall rules

» segmentation

» controlled ingress

» controlled egress

Data

» encryption at rest
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» encryption in transit
» database security

» secret management

Application
» authentication
» authorization
» session security

» audit logging

Operations

» administrative access
» logging

» monitoring

» incident response

» vulnerability management

Compliance

We should explicitly map controls to applicable healthcare/security requirements rather than simply declaring the
environment "HIPAA compliant.”

That's an important distinction.

15. Phase 10 — Observability

The case study explicitly identifies monitoring problems and says alerts are often ignored.

So we should build:

Observability

Logs Metrics Traces

v

Cloud Monitoring

Alert Policies

Warning Critical

Monitor:
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Infrastructure

CPU
memory
disk

network

Kubernetes

pod health

restart count
deployment health
node health

OpenEMR

HTTP errors
latency
application errors

authentication failures

Database

CPU
memory
connections
storage
replication

query performance

Security

» authentication anomalies

suspicious access

privilege changes

Al-04649 Project-GravelCloud Lab and Beyond

16. Phase 11 — Integration Architecture

This is particularly important because the case study explicitly requires legacy insurance interfaces and connectivity to both

on-premises and cloud providers.

Don't directly connect everything to OpenEMR.

Instead:

Integration API

OpenEMR

v

|

I
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HL7 FHIR REST/API
v v v
Laboratory Partners Insurance

For legacy systems:

On-Prem Legacy

| veN
v

GCP Integration Layer

v
OpenEMR / APIs

This creates an abstraction layer that makes future provider onboarding easier.
That directly supports one of the business goals:

onboard new insurance providers as quickly as possible.

17. Phase 12 — Data & Analytics

The case study doesn't stop at EHR operations.
It wants:

» healthcare trend insights
» predictions
» industry reports

» provider data analysis

So eventually:

OpenEMR

v

Operational DB

v

Data Pipeline

v

Data Warehouse

|
I—I—|

v v
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Reporting Analytics
v
ML / AT

We should not start here.

Analytics comes after the operational EHR is stable.

18. The Development Progression | Recommend
Don't jump directly from your Docker VM into a huge enterprise GKE deployment.

Use this progression:

LEVEL 1
Current Docker OpenEMR

LEVEL 2
Hardened Docker OpenEMR
v
LEVEL 3
Containerized OpenEMR + Artifact Registry

v

LEVEL 4

GKE OpenEMR
v

LEVEL 5

GKE + Managed Database
v

LEVEL 6

HA GKE + HA Database

LEVEL 7

Security + Monitoring + Backup

v
LEVEL 8
CI/CD + IaC

v
LEVEL 9
Hybrid Integration
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v
LEVEL 10

Analytics / DR / Enterprise Architecture

Al-04649 Project-GravelCloud Lab and Beyond

This is much more educational than simply giving you a Terraform script.

19. Your Google Cloud Architect Books Become Part of the Lab

Since you have the certification books, | recommend we use them against the project, rather than reading them cover-to-

cover first.

For every major architecture decision, we'll ask:

What Google Cloud architecture principle does this demonstrate?

For example:

VPC

IAM

Project

Cloud SQL
Load Balancer
Cloud Armor
Cloud Monitoring
Cloud Logging
Artifact Registry
Cloud VPN
Terraform
Cl/CDh

BigQuery

DR

Multi-zone

This turns your EHR project into a hands-on Professional Cloud Architect laboratory.

20. The Master Project Backlog

Networking

Securitv

GCP concept
Managed databases
Networking

Security

Operations
Observability
Software supply chain
Hybrid architecture
Infrastructure as Code
DevOps

Analytics

Reliability

Availability

| would eventually turn the project into approximately these workstreams:

A. Architecture
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Requirements analysis

Current-state architecture

Target-state architecture

ADRs

Architecture diagrams
Capacity model
Availability model

B. GCP Foundation

Project structure
IAM

VPC

subnetting
firewall

service accounts
secrets

DNS

C. OpenEMR

Installation
Configuration
Users

Roles

Clinics
Providers
Patients
Scheduling
Encounters
Billing

Documents

D. Containerization

Docker image
image hardening
Artifact Registry
versioning

deployment manifests

E. Kubernetes

GKE
namespaces
deployments
services

ingress

Al-04649 Project-GravelCloud Lab and Beyond
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secrets

persistent storage
autoscaling
health checks

multi-zone architecture

. Database

MariaDB architecture
Cloud SQL evaluation
migration

HA

backup

PITR

restore

G. Security

IAM

least privilege

MFA

network segmentation
TLS

secrets

audit logging

vulnerability scanning

H. Observability

logs

metrics

dashboards

alerts

uptime monitoring
database monitoring

application monitoring

.DR

RPO

RTO

backup policy
restore procedure
regional failure plan
disaster simulation

recovery documentation

. Integration

Al-04649 Project-GravelCloud Lab and Beyond
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REST API

FHIR

HL7

insurance interface
legacy integration
VPN

K. DevOps

L. Infrastructure as Code

GitHub
branching

cl

image build
security scan
deployment

rollback

Terraform

GCP resources
GKE

IAM
networking
environments

state management

M. Analytics

data extraction
data pipeline
warehouse
dashboards
trend analysis

predictive analytics

Al-04649 Project-GravelCloud Lab and Beyond

21. The Most Important Principle

| would not start by installing more software.

Your existing environment already demonstrates that you can deploy software.

Your next skill is:

For every component, we should be able to answer:

Architecture.

Why is it here?

What requirement does it satisfy?
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What happens if it fails?

How is it secured?

How is it monitored?

How is it backed up?

How is it restored?

How does it scale?

How much does it cost?

How would I replace it?

Those questions will turn this from a Docker project into a genuine cloud architecture case study.

22. Our Definition of "Done"

| suggest we don't declare the project complete merely because OpenEMR opens in a browser.

The final acceptance test should look something like:

Al-04649 Project-GravelCloud Lab and Beyond

EHR CASE STUDY — DONE

N N N N O NS S O O S O O N O S N S SRS

<

OpenEMR operational
Secure authentication
Role-based access
Database HA
Application HA
Multi-zone

TLS

Backup

Point-in-time recovery
Disaster recovery
RPO/RTO demonstrated
Centralized logging
Centralized monitoring
Alerting

Security controls
Audit trail

CI/CD

Infrastructure as Code

Hybrid connectivity design

Insurance integration
FHIR/HL7 architecture
Analytics architecture
Cost model

Architecture documentation

Disaster exercise
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| v Recovery exercise |

| v Final case-study presentation |

23. How | Recommend We Work Together
| can act as your technical architect + instructor + project manager throughout the build.
Rather than giving you 200 commands at once, we'll work in gated phases.

For each phase I'll provide:

1. Architecture objective

2. Why we're doing it

3. GCP concepts being learned

4. Architecture diagram

5. Exact tasks

6. Commands/configuration

7. Security considerations

8. Validation tests

9. Failure scenarios
|0. Documentation/evidence
| 1. Case-study requirement satisfied

|2. What you learned for the PCA exam

And importantly, we won't move to the next phase until the current phase passes its acceptance test.

24. Recommended Starting Point
Do not rebuild anything yet.
Our first step should be an EHR Case Study Architecture Assessment.

We'll take your current environment and produce:

Deliverable 1 — Current State

GCP
L— wm
L— Docker
F— NPM
— OpenEMR
|— MariaDB

|— PostgreSQL
— Portainer

— OpenProject

|— Zammad
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I— Docmost

— WordPress
I_ R

Deliverable 2 — Target State

Cloudflare

HTTPS

Google Cloud Edge

Load Balancer / WAF

GKE

——
| |

OpenEMR Integration

v
Cloud SQL

v
Backup / DR

Deliverable 3 — Gap Analysis
We'll identify:
Current capability — Required capability — Gap — Solution — GCP service — Implementation task — Validation test

That becomes our master project plan.

Bottom line
You are actually in a good position to do this.

Your existing DockerLab gives you the hands-on infrastructure foundation. The case study supplies the enterprise
requirements. Your GCP certification books supply the architecture theory. The missing piece is a disciplined progression

from single-VM Docker — production-grade cloud architecture.
And | would deliberately make the project serve two purposes simultaneously:

Build a credible OpenEMR EHR architecture AND use the project as your hands-on Google Cloud Professional
Cloud Architect laboratory.

The uploaded case study is concise—only two pages—but it gives us enough business and technical requirements to
establish the architecture's backbone.

Next, | recommend we start with Phase 0: a detailed assessment of your existing GCP/DockerLab environment and

build the Current-State — Target-State architecture and gap matrix before changing anything.
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