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Introduction

- Fletcher Easton

- Full-Stack Engineer on Reporting

- Joined September 26, 2023

- Previously at ROSALIND

- Large-scale bioinformatics

- Created and managed our 
FedRAMPʼd platform for COVID19 
assay analysis (before GCPʼs guide)

https://marketplace.fedramp.gov/products/FR2204842850
https://marketplace.fedramp.gov/products/FR2204842850
https://cloud.google.com/architecture/fedramp-implementation-guide
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Agenda

Run Code

- Compute Engine
- GKE
- Cloud Run

- Services
- Functions
- Jobs

Store Data

- Cloud Storage
- Firestore
- Cloud SQL
- AlloyDB
- Cloud Spanner

Misc.

- Artifact Registry
- BigQuery
- Cloud Build
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Run Code – Compute Engine

What is it?

- Managed Virtual Machines
- Control the OS, vCPUs, RAM, 

Storage, etc.
- Run whatever you want

What are the costs*?

- Fixed cost for having the VM on
- # of vCPUs
- Amount of RAM

- Fixed cost for having the VM
- Storage capacity and type

- Optional costs
- “Premiumˮ images
- Sole-tenancy

https://cloud.google.com/compute/disks-image-pricing#premiumimages
https://cloud.google.com/compute/docs/nodes/sole-tenant-nodes
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Run Code – Compute Engine

Standard VMs

- VM runs when you choose

Spot VMs

- Compute Engine “excess capacityˮ
- 6090% discount for most 

configurations
- Great for fault-tolerant workloads
- Use in a managed instance group

https://cloud.google.com/compute/docs/instances/spot
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Run Code – GKE

What is it?

- Clusters > Node Pools > Nodes > Pods
- Manages Compute Engine instances 

for your workloads
- Pods run workloads
- Pods run on Nodes
- Nodes run in Node Pools
- Node Pools specify Node config

What are the costs*?

- $0.10 / cluster / hour
- Costs for Compute Engine
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Run Code – Cloud Run Services

What is it?

- Manages containerized web applications
- Provide a container that listens to $PORT
- Cloud Run handles the rest

- Based on knative
- Fast autoscaling
- Easy traffic management
- Easy rollouts/rollbacks
- Low operational overhead

What are the costs*?

- Per-request resource-based 
billing

https://cloud.google.com/run/docs/migrate/from-kubernetes#side-by-side
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Run Code – Cloud Run Services

- Sidecar
- Built-in metrics
- Secret access
- Service IAM Identity
- Rollbacks, rollouts, and traffic 

management
- GPU access (public preview)

- VPC networking
- Simple Cloud SQL connection
- Health checks
- HTTP/2
- WebSockets
- gRPC

https://cloud.google.com/blog/products/serverless/cloud-run-now-supports-multi-container-deployments
https://cloud.google.com/run/docs/monitoring
https://cloud.google.com/run/docs/configuring/services/secrets
https://cloud.google.com/run/docs/configuring/services/service-identity
https://cloud.google.com/run/docs/rollouts-rollbacks-traffic-migration
https://cloud.google.com/run/docs/rollouts-rollbacks-traffic-migration
https://cloud.google.com/run/docs/configuring/services/gpu
https://cloud.google.com/run/docs/securing/private-networking
https://cloud.google.com/sql/docs/postgres/connect-run#configure
https://cloud.google.com/run/docs/configuring/healthchecks
https://cloud.google.com/run/docs/configuring/http2
https://cloud.google.com/run/docs/triggering/websockets
https://cloud.google.com/run/docs/triggering/grpc
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Run Code – Cloud Run Functions

What is it?

- Equivalent to AWS Lambda
- Cloud Run Services, but… 

- Provide code, specify runtime
- Respond to events

What types of events?

- HTTP requests
- Eventarc
- Pub/Sub
- Cloud Storage
- Cloud Firestore
- Cloud Audit Logs

https://cloud.google.com/functions/docs/concepts/execution-environment
https://cloud.google.com/functions/docs/calling/http
https://cloud.google.com/functions/docs/calling/eventarc
https://cloud.google.com/functions/docs/calling/pubsub
https://cloud.google.com/functions/docs/calling/storage
https://cloud.google.com/functions/docs/calling/cloud-firestore
https://cloud.google.com/functions/docs/tutorials/cloud-audit-logs
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Run Code – Cloud Run Services/Functions

Active when serving requests

- $0.0000240 / vCPU-second
- First 50 hours a month free

- $0.0000025 / GiB-second
- First 100 hours a month free

- $0.40 / million requests
- First 2 million requests a month free

Always active

- $0.0000180 / vCPU-second
- First 66.67 hours a month free

- $0.0000020 / GiB-second
- First 125 hours a month free

Billed at 100ms increments
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Run Code – Cloud Run Services/Functions

Pricing Calculator

https://cloud.google.com/products/calculator?hl=en&dl=CjhDaVJpTURrNVpUZ3pPUzFsTXpBekxUUXhNakl0WW1FMU9TMDJNalpoT0Rkall6RXpOMllRQVE9PRAcGiQ1NTBGODk4Qy01NUNGLTRCOEQtQTIwOC0wNjc1NUNCMkMwREM
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Run Code – Cloud Run Jobs

What is it?

- Manages containerized 
data-processing applications

- Jobs can be executed…
- On a schedule using Cloud Scheduler
- Programmatically with arguments

What are the costs?

- Same pricing as Cloud Run Services
- Minimum billing period of 1 minute

- Prefer batch processing when possible

https://cloud.google.com/run/docs/execute/jobs-on-schedule
https://cloud.google.com/scheduler/docs/overview
https://cloud.google.com/run/docs/configuring/services/containers#configure-entrypoint-services
https://cloud.google.com/run/pricing#:~:text=Cloud%20Run%20jobs%20are%20billed,a%20minimum%20of%201%20minute
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Run Code – Cloud Run Jobs

Pricing Calculator

https://cloud.google.com/products/calculator?hl=en&dl=CjhDaVF5WVdNMU0ySXhaUzB5WWpZM0xUUTVaVGN0T0RGallpMW1aV1E1T1RCbE56RTJNamdRQVE9PRAcGiQ4NjQ4RkQ3RS1DN0EwLTQwNTYtQkJBRC03QTlEOTY1NjNFNzU
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GCP Blog

Where should I run my stuff?

https://cloud.google.com/blog/topics/developers-practitioners/where-should-i-run-my-stuff-choosing-google-cloud-compute-option
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Where should I run my stuff?
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Agenda

Run Code

- Compute Engine
- GKE
- Cloud Run

- Services
- Functions
- Jobs

Store Data

- Cloud Storage
- Firestore
- Cloud SQL
- AlloyDB
- Cloud Spanner

Misc.

- Artifact Registry
- BigQuery
- Cloud Build
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Store Data – Cloud Storage

What is it?

- Managed blob storage
- Equivalent to AWS S3
- 99.999% uptime
- Storage classes that 

determine cost and access
- Misc. features

- Autoclass
- Object versioning

What are the costs?

- Storage billing by class
- Standard: $0.0200 / GB / month
- Nearline: $0.0100 / GB / month
- Coldline: $0.0040 / GB / month
- Archive:  $0.0012 / GB / month

- Operations and data access by class

https://cloud.google.com/storage/docs/autoclass
https://cloud.google.com/storage/docs/object-versioning
https://cloud.google.com/storage/docs/storage-classes#standard
https://cloud.google.com/storage/docs/storage-classes#nearline
https://cloud.google.com/storage/docs/storage-classes#coldline
https://cloud.google.com/storage/docs/storage-classes#archive
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Store Data – Firestore

What is it?

- Managed, serverless NoSQL 
document database

- Allows access to the database 
from the client with live 
updates and offline mode

What are the costs*?

- Storage: $0.15 / GB / month
- Writes:  $0.09 / 100k
- Reads:   $0.03 / 100k
- Deletes: $0.01 / 100k
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Store Data – Cloud SQL

What is it?

- Managed SQL database
-  Postgres
-  MySQL
-  SQL Server

- Automated backups, replicas, 
maintenance, etc.

- Approved extensions

What are the costs*?

- Pay per instance
- vCPU:    $30.149 / vCPU / month
- RAM:     $5.11 / GB/ month
- Storage: $0.17 / GB/ month

- High-availability virtually doubles 
your cost

https://cloud.google.com/sql/docs/postgres/extensions
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Store Data – AlloyDB

What is it?

- “Disaggregated storage and 
computeˮ

- Cloud SQL Postgres but better
- Twice the performance of 

Postgres for same specs
- Good at both transactional 

and analytical workloads
- Vertex AI integration

What are the costs*?

- Pay per instance
- vCPU:    $48.2384 / vCPU / month
- RAM:     $8.176 / GB/ month
- Storage: $0.299957 / GB/ month

- High-availability virtually doubles 
your cost

- AlloyDB Omni runs anywhere

https://cloud.google.com/blog/products/databases/alloydb-vs-self-managed-postgresql-a-price-performance-comparison
https://cloud.google.com/blog/products/databases/alloydb-vs-self-managed-postgresql-a-price-performance-comparison
https://www.youtube.com/watch?v=eYZ-dXPhGqU
https://cloud.google.com/alloydb/omni
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Store Data – Spanner

What is it?

- Relational, graph, key-value, 
and search database on a 
global scale

- PostgreSQL interface
- Wide variety of data types
- Very expensive but 

enormously simplifies 
global-scale databases

What are the costs*?

- Pay for dedicated compute nodes
- Compute capacity and storage

- “Data Boostˮ for on-demand 
workloads

https://cloud.google.com/spanner/docs/postgresql-interface
https://cloud.google.com/spanner/docs/reference/standard-sql/data-types
https://cloud.google.com/blog/topics/developers-practitioners/how-pokemon-go-scales-millions-requests
https://cloud.google.com/spanner/docs/compute-capacity
https://cloud.google.com/spanner/docs/databoost/databoost-overview
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Misc. – Artifact Registry

What is it?

- Artifact storage Docker, 
custom packages, etc.)

- Standard and remote modes
- Built-in vulnerability scanning 

(optional)
- Cleanup policies

What are the costs*?

- Storage:  $0.10 / GB / month
- Scanning: $0.26 / image
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Misc. – BigQuery

What is it?

- Massive data analysis
- Queries are split across 

hundreds of compute nodes
- Serverless or dedicated 

compute
- GoogleSQL

- SQLAlchemy plugin

What are the costs*?

- $0.023 / active GB / month
- $0.016 / inactive GB / month

Serverless:

- 2,000 slots available
- $6.25 / TB scanned

Dedicated compute:

- $0.04 / slot / hour

https://cloud.google.com/bigquery/docs/introduction-sql
https://github.com/googleapis/python-bigquery-sqlalchemy
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Misc. – BigQuery

Query data in…

- BigQuery
- BigTable
- Cloud Storage
- AWS S3
- Azure Blob Storage
- Google Drive
- Cloud SQL
- AlloyDB
- Spanner

Replicate data into BigQuery via 
Datastream

1. Address any known limitations
2. Set up a Datastream connector to 

your Cloud SQL database
3. Set up logical decoding in Postgres
4. Import schemas into BigQuery
5. Backfill data into BigQuery
6. Sit back and enjoy your CDC system

https://cloud.google.com/bigquery/docs/cloud-sql-federated-queries
https://cloud.google.com/bigquery/docs/alloydb-federated-queries
https://cloud.google.com/bigquery/docs/spanner-federated-queries
https://cloud.google.com/datastream-for-bigquery
https://cloud.google.com/datastream-for-bigquery
https://cloud.google.com/datastream/docs/sources-postgresql#postgresqlknownlimitations
https://www.postgresql.org/docs/current/logicaldecoding-explanation.html
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Misc. – Cloud Build

What is it?

- GitHub Actions but in GCP
- Enable Cloud Build app in GitHub
- Connect your repo to Cloud Build
- Create a cloudbuild.yaml file
- Create a trigger in Cloud Build

- Runs under a service account
- Access to private GCP services
- Build artifacts can be shared 

between jobs

What are the costs*?

- Standard workers
- $0.003 / minute 1 vCPU, 4GB RAM
- $0.006 / minute 2 vCPUs, 8GB RAM

- 2,500 minutes free per month
- $0.016 / minute 8 vCPUs, 8GB RAM
- $0.064 / minute 32 vCPUs, 32GB RAM

- Private pools
- $0.00317 / vCPU / minute
- $0.00042 / GB RAM / minute

https://cloud.google.com/build/pricing
https://cloud.google.com/build/pricing#private_pools_pricing


For Radiologists, by Radiologists

Agenda

Run Code

- Compute Engine
- GKE
- Cloud Run

- Services
- Functions
- Jobs

Store Data

- Cloud Storage
- Firestore
- Cloud SQL
- AlloyDB
- Cloud Spanner

Misc.

- Artifact Registry
- BigQuery
- Cloud Build



For Radiologists, by Radiologists

Thank you!
Check out more GCP services here:

cloud.google.com/products

https://cloud.google.com/products

