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Watch separately - fluff piece on what Al is
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ML uses standard algorithms to derive predictive
insights from data and make repeated decisions

@ -

Algorithm Predictive insight Decision

Google Cloud
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ML uses standard algorithms
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Model training requires examples

Examples of tax filings Examples of trips

Google Cloud
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Train an ML model with examples

Labels

good fractured

Algorithm Trained model
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Inputs
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Predict with a trained model
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New image

Trained model
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Standard algorithm use cases

a Detect a pattern in an image.

9 Predict the future of a time series.

3 Understand or transcribe human speech or text.

Google Cloud
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A standard algorithm for image classification

Trained ResNet
Image

model

Google Cloud
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The same algorithm applied to other data yields a
different model

Standard
algorithm

Trained
ResNet
model

Standard
algorithm

Google Cloud
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The algorithm is the same, but the trained model
is different

= Image model
(trained)

¥ ¥

Water lily Fractured part
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What data do you need?

Parts in good
condition

-

Parts in fractured
condition

Google Cloud
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ML is a type of Al

Artificial
Intelligence

Machine
Learning

Deep
Learning

Website.
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The impact of ML is scale

X v/

s 55 O ek

Not about saving money But about doing it at greater scale

Google Cloud
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Barriers to entry have now fallen

Algorithm

Hardware
Software

Google Cloud
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How does this translate to building an ML model to
identify diseased leaves?

Dataset AutoML Generate predictions
with a REST API

o - ~<J>

Google Cloud
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The Google Cloud machine learning spectrum

Pre-trained ML models AutoML ML frameworks
Ready to go Bring your own data More control for advanced users
- ,
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Vision
y-A [ ] ﬁ' Video Intelligence

_ Natural language
Cloud Cloud Natural Video .
Translation

Translation Language Intelligence Vertex Al
API API API Data tables
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Having fun with ML: Quick, Draw
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Modern Al applications use deep learning
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For the experts!

Pre-trained ML models
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ML frameworks
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More control for advanced users

TensorFlow

Google Cloud
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Create custom ML models with TensorFlow

TensorFlow

Google Cloud


https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms

Website.

How TensorFlow
works

SGD Trainer

Nodes
{ . represent
Learning_rate = [0.01] Gradients m ath em at| c al
NN Cjass Labels operations
classes = [10]

Logit Layer m

G ciges

arrays of data

ReLuLayer Rectified Linear

BiasAdd
G )

m m Reshape «+——e shape =[784,1]

Google Cloud
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A tensor is an N-dimensional array of data

L]

Rank 0 Tensor Rank 1 Tensor Rank 2 Tensor Rank 3 Tensor Rank 4 Tensor
scalar vector matrix

Google Cloud
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TensorFlow graphs are portable between
different devices

SGD Trainer
GO oo

UpdateW,, Updateb,, UpdateW,, Updateb,
Learning_rate = [0.01] Cross Entropy Gradients
- CID e
=ho]

Logit Layer m

(., ] BiasAdd
™

RelLulayer Rectified Linear

m BiasAdd
™

m [EIET R o shape = [784,1]

Train on cloud.

Run inference on
i0S, Android,
Raspberry Pi, etc.

Google Cloud
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TensorFlow contains multiple abstraction layers

Keras High-level APIs for
Models building custom models

) - sequential
Estimator APIs - functional

Premade
Estimators

Data input pipeline

layers, losses, metrics, Keras ML Ingredients

optimizers, etc.

. Frontend SDKs
C++, Python, R, GO, Java, Swift, ... [ s for full control
Accelerate Linear TensorFlow Core APIs <——— Do anything
Algebra (XLA) S Highly efficient C++

compilation framework Distributed Execution Engine -—

I ___________________ ~
XLA i i 1 .
| _ 'R ) (5 Runs on different
|‘ CPU Raspberry Pl : hardware

implementation

Google Cloud
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Keras is a friendly high-level APl for DNNs

CAT DOG
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from keras.layers import Dense

model.add(Dense(units=64, activation='relu', input_dim=100))
model.add(Dense(units=10, activation='softmax"))

Google Cloud
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As your data size increases, batching and distribution
become important

Inputs — Train Model
model

Train
Inputs — Model
@ P model @ Ten:gow

Google Cloud
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ML code needs to scale
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Preprocessing may be required
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Vertex Al: Repeatable, scalable, tuned
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@ Inputs == o processing o creation o model @ Ten:gow Model

Same Deploy
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‘ Clients - > @ Vertex Al
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(
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Vertex Al and the ML workflow

Source and prepare
your data

-0

Code your model
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&

Train, evaluate, and
tune your model

-0
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<&

Deploy your trained

model

&

Get predictions from
your model

A

-0
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<&

Monitor the ongoing
predictions

-0

A

&

Manage your models
and versions

Website.
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Lab Intro
Al Platform: Qwik Start

Train and deploy a TensorFlow model to Al
Platform for serving (prediction).

TFhelob-eantefewnd- -



https://google.qwiklabs.com/focuses/581?parent=catalog&qlcampaign=77-718-cloud-17
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(If you want to play
with TF)

Machine Learning
with TensorFlow in
Vertex Al

https://www.cloudskillsboost.goodl
elfocuses/33917catalog_rank=%/B

%22rank%22%3A6%2C%22num filt
ers%22%3A0%2C%22has search%
22%3Atrue%/D&parent=¢atalog&s
earch_id=39816913 ¢
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Website.

Lab objectives (1/2)

Create a TensorFlow training application
and validate it locally.

Run your training job on a single worker
instance in the cloud.

Run your training job as a distributed
training job in the cloud.

Optimize your hyperparameters by using
hyperparameter tuning.

AR YRR

Deploy a model to support prediction. m: >

Google Cloud
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Lab objectives (2/2)

Request an online prediction and see the
response.

Request a batch prediction.

Google Cloud


https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms

Pance with the terms of use set forth on the program Website.

Lab Intro

Scikit-learn Model Serving with
Online Prediction Using Al Platform
(Alternative)

Train a simple scikit-learn model, deploy the
model to Al Platform Prediction, and make
online predictions against that model.

The lab can be found here.



https://run.qwiklabs.com/focuses/1789?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Create and save a model to a file.

Upload a saved model to Google Cloud
Storage.

Create a model resource in Al Platform.

Create a model version (linking your
scikit-learn model).

AR YRR

Make an online prediction.

Google Cloud
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Machine learning for the masses!

Pre-trained ML models AutoML
Ready to go Bring your own data
—
< i Q ')
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API Text API Solution API
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_ Natural language
Cloud Cloud Natural Video

Translation Language Intelligence Translation
API API API Data tables

Website.

ML frameworks
More control for advanced users
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What's required to solve an ML problem?

Training & serving
infrastructure

Time

Model code

Google Cloud
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What's required when using a managed service?

Training & serving
infrastructure

Time

Model code

Google Cloud
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What's required when using AutoML?

Model code

Training & serving
infrastructure

Time

Google Cloud
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AutoML simplifies the process

Google Cloud
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Use AutoML for what you can see

Al
o087

@QQ‘Q X
""‘%’.@Q 5

AutoML Vision AutoML Video Intelligence

Derive insights from images in the Enable powerful content discovery
cloud or at the edge. and engaging video experiences.

Google Cloud
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Use AutoML for what you can hear

AutoML Natural Language AutoML Translation

Reveal the structure and meaning of Dynamically translate between
text through machine learning. languages.

Google Cloud
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Use AutoML to turn structured data into predictive
insights
.8

oo?..

AutoML Tables

Automatically build and deploy state-of-the-art
machine learning models on structured data.

Google Cloud
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Agenda (1/3)

Introduction to Machine Learning
in the Cloud

Building Bespoke Machine T
Learning Models with Vertex Al

Lab: Al Platform Qwik Start 3,\
AutoML

Google’s Pre-trained Machine « .
Learning APIs

Google Cloud
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Access pre-trained ML APIs for common applications

Pre-trained ML models AutoML ML frameworks
Ready to go Bring your own data More control for advanced users
- ,
< Wl Q r +
V,i;li;?n SF?:xcfchA-Ptlo _ ggﬂﬂ;? I/fgf  { TensorFlow

Vision
yA [ ] ﬁ' Video Intelligence

Natural language

e

Cloud Cloud Natural Video T lati
Translation Language Intelligence ranstation Vertex Al
API API API Data tables

Google Cloud
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Use the Vision API to understand image content

(SE R )S fo)
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Detect and label Extract text |dentify entities

Google Cloud
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Convert speech to text and vice versa

0 = “Illlihello

E

Text-to-Speech Speech-to-Text

Google Cloud
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Dynamically translate between languages using the
Cloud Translation API

—

Source Language - Target Language

French (fr) v English (en) v
Sample text. Enter your own text to translate There must be no regrets for the past, no remorse for the
Il ne faut avoir aucun regret pour le passé, aucun remords present, and unshakable confidence for the future.

pour le présent, et une confiance inébranlable pour -

Website.

Google Cloud
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http://www.youtube.com/watch?v=1J7YexK6rwY
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Derive insights from unstructured text with the Cloud
Natural Language API

The powerful pre-trained models of the Natural Language API let developers work
with natural language understanding features including sentiment analysis, entity
analysis, entity sentiment analysis, content classification, and syntax analysis.

See supported languages

Dependency P

Entities

The powerful  pre-

DET

ADJ

trained

ADJ
tense=PAST

Sentiment

models

model
NOUN
number=PLURAL

- -
of the
ADP DET

Syntax

Natural

NOUN
number=SINGULAR
proper=PROPER

se label Part of speech Lemma Morphology

Language

NOUN
number=SINGULAR
proper=PROPER

O RESET

Categories

API

NOUN

number=SINGULAR  moo!

proper=PROPER

te

>

Google Cloud
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Make your media more discoverable with the
Video Intelligence API

Labels Shots Explicit Content API

Video Labels

Detect and label entitie: ch as dogs, flowers, and people,

throughout the entire video

dinosaur 809

vehicle 9

tree 409

plant

bicycle

land vehicle

venicie

Note: shot-level label annotations are present on the shots tab.

Google Cloud
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Agenda

Lab: Cloud Natural Language API:
Qwik Start

Lab: Google Cloud Speech API: —
Qwik Start

Lab: Video Intelligence: Qwik Start

31

Lab: Reinforcement Learning:
Qwik Start

Quiz [ | — -

Summary

Google Cloud
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Lab Intro

Cloud Natural Language API:
Qwik Start

Apply the analyze-entities method to ask the
Cloud Natural Language API to extract
"entities" from a snippet of text.

You can find the lab here.



https://run.qwiklabs.com/focuses/582?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Create an API key.

Make an entity analysis request.

AR YRR

Google Cloud
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Lab Intro

Entity and Sentiment Analysis with
the Natural Language API
(Alternative)

Use the Natural Language API to analyze
entities, sentiment, and syntax.

You can find the lab here.



https://run.qwiklabs.com/focuses/1843?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Create a Natural Language API request
and call the API with curl.

Extract entities and run sentiment
analysis on text with the Natural
Language API.

Perform linguistic analysis on text with
the Natural Language API.

AR YRR

Create a Natural Language API request in
a different language.

Google Cloud
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Agenda

Lab: Cloud Natural Language API:
Qwik Start

Lab: Google Cloud Speech API: —
Qwik Start

Lab: Video Intelligence: Qwik Start

31

Lab: Reinforcement Learning:
Qwik Start

Quiz (| —— -

Summary

Google Cloud
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Lab Intro

Google Cloud Speech API:
Qwik Start

Create and call a Cloud Speech API request.

The lab can be found here.



https://www.qwiklabs.com/focuses/588?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Create an API key.

Create a Speech API request.

Call the Speech API request.

AR YRR

Google Cloud
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Lab Intro

Speech to Text Transcription with
the Cloud Speech API (Alternative)

Send an audio file to the Cloud Speech API for
transcription.

The lab can be found here.



https://run.qwiklabs.com/focuses/2187?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Create a Speech API request and calling
the API with curl.

Call the Speech API with audio files in
different languages.

AR YRR

Google Cloud
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Agenda

Lab: Cloud Natural Language API:
Qwik Start

Lab: Google Cloud Speech API: —
Qwik Start

Lab: Video Intelligence: Qwik Start

31

Lab: Reinforcement Learning:
Qwik Start

Quiz (| —— -

Summary

Google Cloud
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Lab Intro
Video Intelligence: Qwik Start

Make an annotate video request using the
Video Intelligence API.

The lab can be found here.



https://run.qwiklabs.com/focuses/603?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Enable the Video Intelligence API.

Set up authorization.

Make an annotate video request.

AR YRR

Google Cloud
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Lab Intro

Scanning User-generated Content
Using the Cloud Video Intelligence
and Cloud Vision APIs (Alternative)

Deploy a set of Cloud Functions in order to
process images and videos with the Vision
APl and Video Intelligence API.

The lab can be found here.



https://www.qwiklabs.com/focuses/1831?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms
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Lab objectives

Deploy four Cloud Functions.

Create the supporting Cloud Storage
buckets, Pub/Sub topics, and Cloud
Storage Pub/Sub Notifications.

Create the supporting BigQuery dataset
and table.

AR YRR

Google Cloud
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Agenda

Lab: Cloud Natural Language API:
Qwik Start

Lab: Google Cloud Speech API: —
Qwik Start

Lab: Video Intelligence: Qwik Start

31

Lab: Reinforcement Learning:
Qwik Start

Quiz (| —— -

Summary
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Lab Intro

Reinforcement Learning:
Qwik Start

Learn the basics of reinforcement learning by
building a simple game.

The lab can be found here.



https://google.qwiklabs.com/focuses/10284?parent=catalog
https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms

Website.

Lab objectives

Understand the fundamental concepts of
reinforcement learning.

Create an Al Platform Tensorflow 2.1
Notebook.

Clone the sample repository from the
training data analyst repo found on
Github.

AR YRR

Read, understand, and run the steps
found in the notebook.
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Scenario #1

Question

Which machine learning tool would be the best option for someone that wants a custom
model but has limited application development or data science skills?

A. Vertex Al
B. AutoML
C. Tensorflow
D. Speech API
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Scenario #1

Answer

Which machine learning tool would be the best option for someone that wants a custom
model but has limited application development or data science skills?

A. Vertex Al
B. AutoML
C. Tensorflow
D. Speech API
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Scenario #2

Question

What Google machine learning API can be used to gain meaning and sentiment from text?

A. Natural Language API
B. Speech-to-Text API
C. Vision API

D. Video Intelligence API
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Scenario #2

Answer

What Google machine learning API can be used to gain meaning and sentiment from text?
A. Natural Language API

B. Speech-to-Text API

C. Vision API

D. Video Intelligence API
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Scenario #3

Question

Which machine learning service can run Tensorflow at scale?
A. Pre-trained machine learning APls

B. AutoML
C. Vertex Al
D

. Tensorflow
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Scenario #3

Answer

Which machine learning service can run Tensorflow at scale?
A. Pre-trained machine learning APls

B. AutoML
C. Vertex Al
D

. Tensorflow
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Summary (1/2)

e ML is a way to get predictive insights from data to make repeated decisions.
e ML uses standard algorithms.

e Model training requires examples.

e Trained ML models can be used to make predictions.

e An algorithm can be applied to other data to yield a different model.

e ML models need good data.

Google Cloud


https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms

Website.

Summary (2/2)

e TensorFlow was developed by Google and has become the leading open-source
tool for building ML models.

e Vertex Al allows you to train, evaluate, and tune your model, deploy your trained
model and get predictions, and monitor predictions on an ongoing basis.

e AutoML allows you to train high-quality custom machine learning models with
minimal effort or machine learning expertise.

e Google has arange of pre-trained ML APlIs that can be used for common
applications.
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What is Generative Al but a wild application of
machine learning

https://cloud.google.com/ai/generative-ai

and

https://cloud.google.com/vertex-ai/generative-ai/docs/learn/overview



https://cloud.google.com/ai/generative-ai
https://cloud.google.com/vertex-ai/generative-ai/docs/learn/overview

Seems like fun

Build an Al Image Generator app using Imagen on Vertex Al

https://www.cloudskillsboost.google/focuses/967922catalog_rank=%/B%22rank%2
2%3A4%2C%22num_filters%22%3A0%2C%22has_search%22%3Atrue%/D&parent
—catalog&search_id=39778861



https://www.cloudskillsboost.google/focuses/96792?catalog_rank=%7B%22rank%22%3A4%2C%22num_filters%22%3A0%2C%22has_search%22%3Atrue%7D&parent=catalog&search_id=39778861
https://www.cloudskillsboost.google/focuses/96792?catalog_rank=%7B%22rank%22%3A4%2C%22num_filters%22%3A0%2C%22has_search%22%3Atrue%7D&parent=catalog&search_id=39778861
https://www.cloudskillsboost.google/focuses/96792?catalog_rank=%7B%22rank%22%3A4%2C%22num_filters%22%3A0%2C%22has_search%22%3Atrue%7D&parent=catalog&search_id=39778861

If you want to play with a RAG
Multimodal Retrieval Augmented Generation (RAG) using the Vertex Al Gemini API

https://www.cloudskillsboost.google/focuses/85643?catalog_rank=%/B%22rank%2
2%3A2%2C%22num_filters%22%3A0%2C%22has_search%22%3Atrue%/D&parent

=catalog&search _id=39817455
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