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A data warehouse is like a 
highly organized library.

DB

DB DB

DW
ETL

1960 1980

1980
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Data lake

A data lake is a centralized repository 
designed to store, process, and secure large 
amounts of structured, semistructured, and 
unstructured data. It can store data in its 
native format and process any variety of it, 
ignoring size limits.

Structured data01

Semistructured data02

Unstructured data03

2010
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Raw data

Replicate
(ELT)

Other systems 
and apps

RDBMS Offline files

Spreadsheets

Data lake

A data lake brings together data from across the 
enterprise into a single location
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Data warehouse vs. data lake

Traditional data storage

● Data warehouse: Ideal for structured, 
organized data used for business insights.

● Data lake: A cost-effective place for huge 
amounts of raw data in any format.

Challenges of separation

● Data silos: Hard to analyze different data types 
together.

● Complex extract, transform, load (ETL): 
Required moving and duplicating data, 
increasing costs and delays.

● Governance Issues: Managing security and 
access across two systems was complicated.
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Data lakehouse architecture

01
Combines low-cost, 
flexible data lake 
storage.

02
Offers powerful querying, 
transaction management, 
and governance features of 
a data warehouse.

03
Delivers a single, unified 
system for modern data 
architecture.

BigLake

2020
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AnalyzeStoreProcessIngest Activate

Data analytics lifecycle

→ It’s an iterative process. You will often go back and forth.

Governance
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Data analytics lifecycle: Ingest

AnalyzeStoreProcessIngest Activate

Governance

Objective: Breakdown data silos, make all data reliably accessible when needed.
This layer focuses on:

● Latency requirements (real-time vs near real-time vs batch)
● Data completeness and delivery guarantees
● Replayability and backfill capability
● Source reliability and failure handling

Related Tools: 
● Pub/Sub
● Dataproc
● Dataflow
● Cloud Storage
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Data analytics lifecycle: Ingest

Pub/Sub
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Data analytics lifecycle: Ingest

Pub/Sub

No provisioning is required

APIs are open

Ensures at-least-once delivery

Global by default

Offers end-to-end encryption
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Data analytics lifecycle: Ingest/Store

Cloud Storage Qualities of Cloud Storage:

Persistence

Durability

Strong consistency

Availability

High throughput
Bucket

Object
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Bucket

ObjectObjects

● Immutable

● Maximum object size: 5 TiB

● Object versioning

● Object Lifecycle Management

● Access by URL

Buckets

● Global unique name

● Zone/Region/Dual-region/Multi-region

● Storage class: Standard/Nearline/Coldline/Archive

● Autoclass

Cloud Storage is an object storage service
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Application data

Cloud Storage holds your structured/unstructured 
data

Once every 90 daysOnce per month Hot data Once a year

Coldline storageNearline storageStandard storage Archive storage

Database backups
Log files
Compliance data

Reliability and scalability

Retrieved by object name

Accessed by HTTP request



Proprietary + Confidential

Use cases & key features

Use cases:

● Website content
● Storing data for archiving and disaster 

recovery
● Distributing large data objects to users 

via direct download

Key features:

● Scalable to exabytes
● Time to first byte in milliseconds
● Very high availability across all 

storage classes
● Single API across storage classes
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Demo: Cloud Storage
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Data analytics lifecycle: Process

AnalyzeStoreProcessIngest Activate

Governance

Objective: Convert raw data into governed, modeled datasets.
This layer focuses on:

● Data cleaning
● Transformation logic 
● Develop & Maintenance of data processing pipelines
● Business logic traceability

Related Tools: 
● Dataproc
● Dataflow
● Data Fusion
● BigQuery
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Data FusionDataproc Dataflow

Data analytics lifecycle: Process
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Data analytics lifecycle: Process

Dataproc

Manager - Worker architecture

Process based on MapReduce model 

Managed Hadoop (Spark, Hive, Pig, etc)

Reliable auto scaling

Various templates
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Data analytics lifecycle: Process

Dataflow

Handles both batch and streaming data

Reliable auto scaling

Managed Apache Beam 

Serverless

Various templates
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Apache Beam is a popular solution for pipeline design

An open source, unified programming 
model to define and execute data 
processing pipelines, including ETL, 

batch, and stream processing.

Supports Java, Python, and Go SDKs.
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Batch programming and data processing used to be two 
very separate and different things

Data processingBatch programming

Different tools, different platforms, different concepts, different methods.

"Batch" originally 
referred to a batch or 
box of punch-cards

"Flow", "stream", and 
"pipeline" were fluid 
analogies

Flow diagrams

1940's 1970's

code data

st
re

am

gate
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Apache BEAM = Batch + strEAM

PTransforms Pipeline

Pipeline 
runners

PCollections
PCollections are immutable

Transforms OutputsInputs

DataData

Backend system
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All data types are stored 
as serialized byte strings

A PCollection represents batch or stream data

Element

Bounded PCollection Unbounded PCollection

Element

Note: Bounded means the data has a 
fixed size not that the PCollection size is 
limited. A PCollection can be any size 
and be distributed across many workers. 
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A pipeline is a directed graph of steps
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How to construct a simple pipeline

PCollection_out = (PCollection_in | PTransform_1
              | PTransform_2
              | PTransform_3)

PCollection_out = PCollection_in.apply(PTransform_1)
.apply(PTransform_2)
.apply(PTransform_3)

PCollection_outPCollection_in PTransform_1 PTransform_2 PTransform_3

Python
Python overloads 
the pipe operator

Java
Java uses the 

.apply method

Intermediate 
PCollection

Intermediate 
PCollection

Intermediate 
PCollection
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How to construct a branching pipeline 

PCollection_out_1 = PCollection_in.apply(PTransform_1)
PCollection_out_2 = PCollection_in.apply(PTransform_2)

PCollection_out_1PCollection_in

PTransform_2

PTransform_1

PCollection_out_1 = PCollection_in | PTransform_1
PCollection_out_2 = PCollection_in | PTransform_2Python

Java

PCollection_out_2
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Cross language pipeline

https://oneuptime.com/blog/post/2026-02-17-how-to-implement-cross-language-pipelines-in-dataflow-using-multi-sdk-support/view


Proprietary + Confidential

How does Dataflow work?

bounded

unboundedSO
UR

C
E

SI
N

K

work scheduler

resource 
auto-scaler

graph 
optimization

dynamic work 
rebalancer

monitoring

intelligent 
watermarking

auto-healing

log collection

resource management

compute and storage

Dataflow Service

Dataflow constantly rebalances the work.
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Why customers value Dataflow: Fully-managed and 
auto-configured

Deploy Schedule & Monitor
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Why customers value Dataflow: Graph is optimized for 
best execution path

C D

C+D

C D

C+D

A GBK + B

A+ GB
K + B

● It optimize the pipeline execution steps
● It doesn’t wait for a previous step to 

finish before starting a new step
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Why customers value Dataflow: Autoscaling mid-job

800 RPS 1200 RPS 5000 RPS 50 RPS
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Why customers value Dataflow: Dynamic work 
rebalancing mid-job

100 mins 65 mins

versus
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Demo: Dataflow
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Data analytics lifecycle: Process

Data Fusion

Designed for data integration

GUI-based, code-free deployment

Managed CDAP for pipeline portability

Broad library of preconfigured connectors 
and transformations
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Dataflow versus Dataproc

Dataflow Dataproc

Recommended for: New data processing pipelines, unified 
batch  and streaming

Existing Hadoop/Spark applications, 
machine learning/data science ecosystem, 
large-batch jobs, preemptible VMs

Serverless: Yes No

Auto-scaling: Yes, transform-by-transform (adaptive) Yes, based on cluster utilization (reactive)

Expertise: Apache Beam Hadoop, Hive, Pig, Apache Big Data 
ecosystem, Spark, Flink, Presto, Druid
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Choosing between Dataflow and Dataproc

No

DevOps or 
Serverless 
approach?

One code for 
both batch and 

streaming?

Dependencies

One code

Serverless

Dataproc Dataflow

DevOps

Not a concern

Prepare for the 
future?

Apache  
Hadoop/Spark 
dependencies?

Not now Yes
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Data analytics lifecycle: Store

AnalyzeStoreProcessIngest Activate

Governance

Objective: Data scales with company growth without cost or performance risk.
This layer focuses on:

● Scalable storage architecture
● Cost and performance optimization
● Data organization and discoverability
● Layered storage (landing, cleansed, curated layer)

Related Tools: 
● Cloud Storage
● Cloud SQL
● Spanner
● AlloyDB
● Firestore
● Bigtable
● BigQuery
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Data can have different formats

Structured

Tables
Rows
Columns

Unstructured

Documents
Images
Audio files

Data type

Business need

Storage/process data
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Storage and database services

Good for:
Binary or 
object data

Such as:
Images, 
media 
serving, 
backups

Good for:
Web 
frameworks

Such as:
CMS, 
eCommerce 

Good for:
RDBMS + 
scale, HA, 
HTAP

Such as:
User 
metadata, 
Ad/Fin/
MarTech

Good for:
Enterprise 
data 
warehouse

Such as:
Analytics, 
dashboards

Relational

Good for:
Hierarchical
, mobile, 
web

Such as:
User 
profiles,
game state

Object

Cloud 
Storage

Cloud 
SQL Spanner

Good for:
Heavy read 
+ write, 
events, 

Such as:
AdTech, 
financial, 
IoT

Non-relational Warehouse

BigQuery

Good for:
Network 
Attached 
Storage 
(NAS)

Such as:
Latency 
sensitive 
workloads 

File

Firestore BigtableFilestore AlloyDB

Good for:
Hybrid 
transactional 
and 
analytical 
processing

Such as:
Machine 
learning, 
Generative 
AI

Redis

Memorystore

Good for:
Automating 
complex 
Redis and 
Memcached 
tasks

Such as:
Enabling 
high 
availability, 
failover, 
patching
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Options for storing unstructured data

Bucket

Object

Cloud Storage
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Options for storing structured data

Structured
Global scalability

SQL

NoSQL

NoSQL

SQL

Cloud 
Spanner

Cloud SQL

Firestore

Cloud 
Bigtable

BigQuery

Transactional
workload

Analytical
workload

Local/regional 
scalability

AlloyDBHigh PostgreSQL 
scalability

OLTP

OLAP
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Storage and database services

Good for:
Binary or 
object data

Such as:
Images, 
media 
serving, 
backups

Good for:
Web 
frameworks

Such as:
CMS, 
eCommerce 

Good for:
RDBMS + 
scale, HA, 
HTAP

Such as:
User 
metadata, 
Ad/Fin/
MarTech

Good for:
Enterprise 
data 
warehouse

Such as:
Analytics, 
dashboards

Relational

Good for:
Hierarchical
, mobile, 
web

Such as:
User 
profiles,
game state

Object

Cloud 
Storage

Cloud 
SQL

Spanner

Good for:
Heavy read 
+ write, 
events, 

Such as:
AdTech, 
financial, 
IoT

Non-relational Warehouse

BigQuery

Good for:
Network 
Attached 
Storage 
(NAS)

Such as:
Latency 
sensitive 
workloads 

File

Firestore BigtableFilestore AlloyDB

Good for:
Hybrid 
transactional 
and 
analytical 
processing

Such as:
Machine 
learning, 
Generative 
AI

Redis

Memorystore

Good for:
Automating 
complex 
Redis and 
Memcached 
tasks

Such as:
Enabling 
high 
availability, 
failover, 
patching
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● Virtually unlimited database

● powers planet-scale applications like Gmail, YouTube, and Google Ads

● Strong consistency (global)

● High availability

● Used for financial and inventory applications

Spanner combines the benefits of relational 
database structure with non-relational 
horizontal scale Spanner
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Characteristics

Spanner Relational DB Non-Relational DB

Schema Yes Yes No

SQL Yes Yes No

Consistency Strong Strong Eventual

Availability High Failover High

Scalability Horizontal Vertical Horizontal

Replication Automatic Configurable Configurable
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Spanner

http://www.youtube.com/watch?v=RunwI3gYLAE
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Use Case

1. Knowledge Graph
2. Recommendation Engine
3. Financial Fraud Detection

1

2

3
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Use Case: Palo Alto

http://www.youtube.com/watch?v=qiVVCKEwF7w
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● Petabyte-scale 

● Support high read/write throughput at sub-10ms latency

● Learns and adjusts to access patterns

● Ideal for Ad Tech, Fintech, and IoT

● Storage engine for ML applications

● Easy integration with open source big data tools

Bigtable is a NoSQL big data database service

Bigtable



Intro to BigTable

http://www.youtube.com/watch?v=P4q4nqJAamo
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Follows

Row Key gwashington jadams tjefferson wmckinley
gwashington 1

jadams 1 1

tjefferson 1 1 1

wmckinley 1

multiple versions

"follows" column family

Bigtable storage model
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Data analytics lifecycle: Analyze

AnalyzeStoreProcessIngest Activate

Governance

Objective: Get insights from data.
This layer focuses on:

● Query performance
● Self-service analytics capability
● Insight reliability
● Consistent metric definitions

Related Tools: 
● BigQuery
● Looker
● Looker Studio
● AI Agents
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Introduction to BigQuery





BigQuery stores your data for analysis and reporting

Extract,
Transform,
Load (ETL)

Cloud Storage BigQuery

Sensors OLTP

On-premises User activity

Data Sources

Raw data Data lake
Data

warehouse

ML Model Training

Analysis and 
reporting

Other teams’ data 
warehouses
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BigQuery Architecture
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What is shuffle?

The process of redistributing the 
intermediate data that the slots have 
processed.

"GROUP BY"

"JOIN"



Hadoop MapReduce

Reduce() will wait until map() is all finished. Pull mode approach.
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BigQuery 
Resource Hierarchy & Data Access Control



● In Google Cloud, you create projects
○ Projects have datasets

■ Datasets have tables (and some other 
objects)

● Users are granted permissions to datasets 
and/or tables

● The BigQuery service must be enabled within a 
project to use it
○ There is no need to provision a cluster or 

create a database

BigQuery resource hierarchy

Project

Datasets

Tables



● The word “schema” is used differently in BigQuery 
than it is in Snowflake
○ In Snowflake, a schema is a collection of tables that 

users can query
● In BigQuery, a schema describes the fields and data 

types within a table

In BigQuery, tables have a schemas



● Can share data at any level of the 
project hierarchy

● Add one or more principals
○ Emails
○ Groups
○ Service accounts

● Assign a BigQuery data role
○ BigQuery Data Viewer
○ BigQuery Data Editor
○ BigQuery Data Owner

Use Identity Access Management (IAM) to share 
datasets, tables, or views 

Project

DatasetDataset



● Click the action menu next to the dataset and select Share
● Add principal(s) and role(s)

Sharing datasets



You can make data public if you like

● Add the principal allAuthenticatedUsers
● Assign the BigQuery Data Viewer role



● Added using a DDL statement

Row-level security allows access to specific rows in a 
based on qualifying user conditions

CREATE ROW ACCESS POLICY
  dog_filter
ON
  animals_dataset.pets 
GRANT TO ('user:noir@example.com')
FILTER USING (type = 'Dog');

CREATE ROW ACCESS POLICY
  cat_filter
ON
  animals_dataset.pets 
GRANT TO ('group:cat-people@example.com')
FILTER USING (type = 'Cat');



● Suppose you want to make some columns in a table public, but keep other columns private

Column-level security can be done using authorized 
views 

1. Create a second dataset and make it public
2. Create a view in the public dataset that selects the 

columns you want to be public
3. Add the view as an Authorized view in the private 

dataset
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Demo

BigQuery Studio
1. Querying External Data Sources or Public Datasets 
2. Control access with Policy Tag 
3. Building Pipelines in BigQuery - from low-code to coding method  
4. Visualization & Business Intelligence with Looker & Looker Studio 
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Demo

BigQuery Studio
1. Querying External Data Sources or Public Datasets 
2. Control access with Row Policy, Authorized View, & Policy Tag 
3. Building Pipelines in BigQuery - from low-code to coding method  
4. Visualization & Business Intelligence with Looker & Looker Studio 









Query data directly from Google 
Sheets in BigQuery

SCHEMA DETAILS LINEAGE ...

Table Info

External Data Configuration

Table ID your-project-id.sheets.sheets_table

...

Source URI(s) https://docs.google.com/spreadsheets
/…

Source format GOOGLE_SHEETS

# Query the Google Sheets table
SELECT ...

FROM
  
`your-project-id.sheets.sheets_table`;

No query cost estimation, table preview, or 
query caching available.

Performance is slower than querying a 
permanent table in BigQuery.



A BigLake table behaves the same 
way as a permanent table

SCHEMA DETAILS LINEAGE ...

Table Info

External Data Configuration

Table ID your-project-id.biglake.csv_table

...

Source URI(s) gs://your-bucket/your_file.csv

...

# Query the Biglake table
SELECT ...

FROM
  
`your-project-id.biglake.csv_table`;

No query cost estimation or table preview.

Use BigLake if loading data into BigQuery 
isn’t an option for your use case.

Queries are performant due to metadata 
caching.



Query your data directly from your 
data lake using BigLake tables

Managed storage

Permanent 
table

External connection

BigLake 
table

Data Lake

Cross-cloud 
object storage

Cloud 
Storage

User query Amazon 
S3

Supported formats:

● Avro

● CSV

● Delta Lake

● Iceberg

● JSON

● ORC

● Parquet



Non-BigLake Table (Creation) BigLake Table (Creation)



BigLake Table (Creation)

Grant BQ Service Account 
access in GCS



BigLake TableNon-BigLake Table

Task: Find the difference
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Demo

BigQuery Studio
1. Querying External Data Sources or Public Datasets 
2. Control access with Row Policy, Authorized View, & Policy Tag 
3. Building Pipelines in BigQuery - from low-code to coding method  
4. Visualization & Business Intelligence with Looker & Looker Studio 
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Demo

BigQuery Studio
1. Querying External Data Sources or Public Datasets 
2. Control access with Row Policy, Authorized View, & Policy Tag 
3. Building Pipelines in BigQuery - from low-code to code method  
4. Visualization & Business Intelligence with Looker & Looker Studio 
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Demo

BigQuery Studio
1. Querying External Data Sources or Public Datasets 
2. Control access with Row Policy, Authorized View, & Policy Tag 
3. Building Pipelines in BigQuery - from low-code to code method  
4. Visualization & Business Intelligence with Looker & Looker 

Studio 
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Data analytics lifecycle: Analyze

Looker & 
Looker Studio

The Looker family (Looker, Looker Studio)

Supports modeling (LookML)

Unified Business Intelligence platform

Easy integration and connection
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Looker 



Looker Studio



Looker Studio (editor mode)



LookML - Define the dimensions & measures 
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Data analytics lifecycle

AnalyzeStoreProcessIngest Activate

Governance

Objective: Leverage AI to make data-driven decision
This layer focuses on:

● ML and prediction serving
● Automation and decision triggering
● Feedback loops for continuous improvement

Related Tools: 
● Vertex AI custom 

model or AutoML
● BigQuery ML
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Data analytics lifecycle: Analyze

Agent

BigQuery Agent

Gemini App / Gemini Enterprise

Conversational Analytics

Google Workspace with Gemini 
(Google Sheets)
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BigQuery
Agent
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Gemini Enterprise
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Google Workspace with Gemini
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Options for ML models on Google Cloud

AutoML Cloud 
Translation API

Vision API Speech-to-Text 
API

Cloud Natural 
Language API

Video
Intelligence API

Text-to-Speech 
API

Data Loss 
Prevention API

Dialogflow

Dataproc

Compute Engine

Google Kubernetes 
Engine

Cloud TPUs

Vertex AI BigQuery ML

Build a Custom Model Build Custom Model 
(codeless) Call a Pretrained Model
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For common ML tasks, consider pretrained APIs

AutoML Cloud 
Translation API

Vision API Speech-to-Text 
API

Cloud Natural 
Language API

Video
Intelligence API

Text-to-Speech 
API

Data Loss 
Prevention API

Dialogflow

Dataproc

Compute Engine

Google Kubernetes 
Engine

Cloud TPUs

Vertex AI BigQuery ML

Build a Custom Model Build Custom Model 
(codeless) Call a Pretrained Model
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Most business data is unstructured data, and mainly text

HTML

TEXT

Logs

Email Images AudioVideo
Text

Messaging

Collaboration
Chat

Meetings
Conferencing

Comments

Articles and 
publications

Web pages

Text and code

PDFs
Most 

spreadsheets

DocumentsPresentations

Data outside of a database 
without a predefined data 

model.
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You process unstructured data by labeling it with AI

Cloud Natural 
Language API

Vision API

Images

Speech-to-Text

Audio

Video Intelligence 
API

Video

HTML TEXT
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Demo: Cloud Natural Language API
Use cases:

● Entity Analysis
● Sentiment Analysis
● Moderation
● Content Classification

Basic Example: Natural Language AI 

https://cloud.google.com/natural-language?hl=en#:~:text=Natural%20Language%20API%20demo
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Sentiment analysis labels feelings in text

Positive Negative

Sentiment Magnitude
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Demo: Document API
Use cases:

● Extract data from documents (digitize)
● Summarize documents 
● Classify documents

Basic Example: Document AI | Google Cloud
Example Architecture: Generative AI Document Summarization. 

https://cloud.google.com/document-ai?hl=en#:~:text=Try%20Document%20AI%20in%20your%20environment
https://console.cloud.google.com/products/solutions/details/aiml-image-processing-on-cloud-functions?hl=en_US&project=paggie-svc-project
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Demo: Vision API
Use cases:

● image recognition and classification

Basic Example: Vision AI: Image and visual AI tools | Google Cloud 
Example Architecture: AI/ML Image Processing on Cloud Functions. 

https://cloud.google.com/vision?hl=en#:~:text=See%20how%20computer%20vision%20works%20with%20your%20own%20files
https://console.cloud.google.com/products/solutions/details/aiml-image-processing-on-cloud-functions?hl=en_US&project=paggie-svc-project
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Create and deploy custom models with Vertex AI AutoML

Cloud 
Translation API

Vision API Speech-to-Text 
API

Cloud Natural 
Language API

Video
Intelligence API

Text-to-Speech 
API

Data Loss 
Prevention API

Dialogflow

Dataproc

Compute Engine

Google Kubernetes 
Engine

Cloud TPUs

Vertex AI BigQuery ML

Build a Custom Model Build Custom Model 
(codeless) Call a Pretrained Model

Vertex AI 
AutoML
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Data analytics lifecycle: Activate

Vertex AI

Two training mode: Custom, AutoML

Vertex AI Studio for Generative AI

Supports end-to-end ML lifecycle

Unified AI development platform

Dataset, Model development, Deployment
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Training high-quality, custom ML models requires a lot of 
effort and expertise

Time Expertise

Math
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Data analytics lifecycle: Activate

Auto ML

Supports various types of models

High-quality custom model with minimal effort

Supported ObjectivesData type

Image Data Classification, Object detection

Video Data Action recognition, Classification, Object tracking

Text Data Classification, Entity extraction, Sentiment analysis

Tabular Data Classification/regression, Forecasting

Data type Supported Objectives

Image data Classification, Object detection

Video data Action recognition, classification, object 
tracking

Text data Classification, Entity extraction, Sentiment 
analysis
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AutoML follows a standard procedure that is divided into 
train, deploy, and serve phases

Train Deploy Serve

Dataset preparation
Readiness analysis
Train
Test and evaluate

Predict 
Classify

Manage
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AutoML uses a Prepared Dataset to train a Custom Model

Train Serve

Source FilesLabels

CSV 
file

 TRAIN

 VALIDATION

 TEST

optional
column

Deploy
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AutoML performs basic checks and a preliminary analysis of 
the Prepared Dataset to determine if there is enough 
information and if it is properly organized

Train ServeDeploy

Analysis TrainingPrepared 
Dataset

Start Training

Trained Custom
Model
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Deploy 
your 
model
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Make predictions

● Allows you to make many prediction 
requests at once. 

● Is asynchronous.

● Deploy your model to make it available 
for prediction requests using a REST 
API. 

● Is synchronous (the model will quickly 
return a prediction, but only accepts 
one prediction request per API call).

● This is useful if parts of your system 
are dependent on a quick prediction 
turnaround.

Batch prediction Online prediction
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Demo: AutoML

1. Prepare the dataset and 
assign labels
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Demo: AutoML

2. Train the model
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Demo: AutoML

3. Deploy and test the model
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BigQuery ML is a way to build custom models

AutoML Cloud 
Translation API

Vision API Speech-to-Text 
API

Cloud Natural 
Language API

Video
Intelligence API

Text-to-Speech 
API

Data Loss 
Prevention API

Dialogflow

Dataproc

Compute Engine

Google Kubernetes 
Engine

Cloud TPUs

Vertex AI BigQuery ML

Build a Custom Model Build Custom Model 
(codeless) Call a Pretrained Model
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Working with BigQuery ML - Train your own model 

Dataset Create/train

CREATE MODEL `bqml_tutorial.sample_model`
OPTIONS(model_type='logistic_reg') AS
SELECT

Evaluate Predict/classify

FROM
  ML.EVALUATE(MODEL 
`bqml_tutorial.sample_model`,
    TABLE eval_table)

FROM
    ML.PREDICT(MODEL 
`bqml_tutorial.sample_model`,
      table game_to_predict) ) AS 
predict

1 2 3 4
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Demo BQML–Predict NYC taxi fares using BQML
In this demo, we'll build a model to predict taxi fares in NYC using one of 
BigQuery's public datasets nyc-tlc.yellow.trips. 

Category Key Columns Description

Time pickup_datetime, dropoff_datetime The precise date and time when the meter was engaged and 
disengaged.

Location pickup_longitude, pickup_latitude / 
PULocationID

The longitude/latitude (older data) or TLC Taxicab Boundary Zone 
(newer data) where the trip began/ended.

Fare fare_amount, tip_amount, tolls_amount The cost components: base fare, credit card tips, and bridge/tunnel 
tolls.

Trip 
Details

passenger_count, trip_distance The number of passengers (driver-entered) and the elapsed trip 
distance reported by the taximeter.

Payment payment_type A numeric code signifying how the passenger paid (e.g., 1=Credit 
Card, 2=Cash).
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Demo BQML

1. Create dataset
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Demo BQML

2. Create/train model
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Demo BQML

3. Evaluation

Metric Definition & Meaning

Mean 
absolute 
error (MAE)

The average of the absolute differences between the predicted 
fare and the actual fare. On average, your predictions are off by 
$2.53.

Mean 
squared 
error (MSE)

The average of the squared differences. Because it squares the 
error, it penalizes large outliers more heavily than MAE.

Mean 
squared log 
error

Measures the relative error between the log of the predicted and 
actual values. It is useful when the target values have a wide 
range.

Median 
absolute 
error

The median of all error magnitudes. 50% of your predictions have 
an error of less than $2.01. It is more robust to outliers than MAE.

R squared The "Coefficient of Determination". It indicates that 82.04% of 
the variance in the taxi fare is explained by your model. Closer to 
1.0 is better.
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Demo BQML

4. Predict
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Working with BigQuery ML - Inference function

Link 

https://docs.cloud.google.com/bigquery/docs/reference/standard-sql/bigqueryml-syntax-ai-generate


Agenda

01 The Data Analytics Lifecycle Overview

02 Ingest

03 Process

04 Store

05

Analyze
Introduction to BigQuery
Querying External Data Sources or Public Datasets Demo
Control access with Policy Tag Demo
Building Pipelines in BigQuery - from low-code to coding method  Demo
Visualization & Business Intelligence with Looker & Looker Studio Demo
Derive insights from your data in BigQuery (Agent, Gemini Enterprise)  Demo

06
Activate
Introduction AI on Google Cloud 
BigQuery ML Demo

07 Governance
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Data analytics lifecycle

AnalyzeStoreProcessIngest Activate

Governance

Objective: Data is safe, compliant, and reliable across the enterprise.
This layer focuses on:

● Data access control and security
● Data Catalog
● Data quality monitoring
● Policy enforcement and compliance

Related Tools: 
● BigQuery
● Dataplex



● Search and filter by:
○ Projects
○ Data sources
○ Lakes and zones
○ Tags
○ Metadata
○ Etc.

● Favorites allow for quick access 
to known datasets

Dataplex Universal Catalog allows you to discover data 
across your organization



● Automatically profile data assets
● Scan data for quality issues and PII
● Track lineage of data assets over time

Intelligent scanning allows schedule scans to ensure data 
quality over time
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Database, Data lake, Data Warehouse, Data 
Lakehouse

Data analytics lifecycle, including which Google 
Cloud products are best suited for each step




