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Preface


Chapter 1: Introduction to GCP and ML

This chapter builds a foundational understanding of Google Cloud Platform (GCP) and its essential role in modern Machine Learning (ML). You will explore core cloud computing concepts, identify key GCP services such as BigQuery and Cloud Storage, and revisit fundamental ML algorithms linked directly to cloud applications. Through the "Innovate Solutions" case study, you will learn to navigate the initial complexities of setting up a GCP project, managing interfaces like the CLI, and utilizing the Vertex AI platform for model training and deployment.

Chapter 2: Data Engineering and Preparation for Machine Learning

This chapter provides a roadmap for building a scalable machine learning foundation by addressing the "data chaos" often faced by growing organizations. You will explore multi-layered architectures focused on reliable ingestion and unified storage using Cloud Pub/Sub, Dataflow, and BigQuery. Through the "InnovateRetail" case study, you will learn techniques for systematic data preparation, feature engineering with BigQuery ML, and ensuring regulatory compliance by masking sensitive information with Cloud DLP.

Chapter 3: Prototyping, Experimentation, and Collaboration

This chapter addresses the transition from data engineering to the critical prototyping and experimentation phase. It provides a strategic roadmap to navigate the "GenAI Maze" by leveraging managed Jupyter environments such as Vertex AI Workbench and Colab Enterprise. Using the "Project Aura" case study at Innovatech, you will explore systematic experiment tracking, training visualization via TensorBoard, and the orchestration of automated workflows through Vertex AI Pipelines.

Chapter 4: Vertex AI Custom Model Training and Scaling

This chapter focuses on the transition from manageable prototypes to large-scale, production-ready custom models. It provides a technical roadmap for overcoming the "scaling wall" through managed training infrastructure, and strategic hardware selection of CPUs, GPUs, or TPUs. Through the "ChicStyle" case study, you will examine distributed training strategies, intelligent optimization with Vertex AI Vizier, and practical pathways for fine-tuning foundational models.

Chapter 5: Leveraging Pre-Built Models, AutoML, and Low-Code AI Solutions

This chapter addresses the "AI implementation gap" by exploring how organizations can rapidly deploy intelligent solutions with minimal specialized expertise. You will learn to utilize Vertex AI pre-trained APIs for vision and language tasks, AutoML for accelerated custom development, and BigQuery ML for building models directly within the data warehouse. Using the "InnovateNow Corp" case study, the chapter introduces low-code AI solutions like Vertex AI Agent Builder and Retrieval Augmented Generation (RAG).

Chapter 6: Specialized Machine Learning Techniques and Responsible AI

This chapter explores the delicate balance between advanced ML techniques and the foundational principles of Responsible AI. You will examine time series analysis for demand forecasting, recommendation systems, and the transformative potential of Large Language Models (LLMs). Through the "InnovateEdge" case study, the chapter provides rigorous frameworks for bias mitigation, model explainability (XAI), and addressing unique AI security risks.

Chapter 7: Model Deployment, Serving, and Scaling

This chapter addresses the complex transition to production-ready deployment, focusing on effective serving and scaling strategies. You will learn to use the Vertex AI Model Registry as a centralized source of truth for versioning and governance. Using the "InnovateRetail" case study, you will evaluate various deployment options, including Vertex AI Endpoints for real-time predictions, batch prediction for massive datasets, and alternative serving targets like GKE or Cloud Functions.

Chapter 8: MLOps: Automating and Orchestrating Machine Learning Pipelines

This chapter focuses on the foundational principles of MLOps and the role of pipeline orchestration in building robust, reproducible systems. You will explore frameworks like Vertex AI Pipelines, Kubeflow (KFP), and TFX to transform fragmented efforts into repeatable workflows. Through the "StyleSphere" case study, the chapter details automated data and model validation, compute resource management, and meticulous lineage tracking to ensure auditable processes.

Chapter 9: Model Monitoring, Maintenance, and Governance

This chapter explores the critical post-deployment phase, focusing on model monitoring, maintenance, and governance. You will learn to detect model decay caused by training-serving skew, data drift, and concept drift using Vertex AI Model Monitoring. Through the "FinCredit" case study, the chapter provides a roadmap for logging and alerting, dynamic retraining strategies, and implementing data and model lineage for regulatory compliance.

Chapter 10: Practice Questions and Mock Exams

This chapter transitions from theoretical study to practical exam execution for the Professional Machine Learning Engineer certification. You will engage with domain-specific practice questions and full-length mock exams designed to simulate real testing conditions. Through the "Innovatech Solutions" case study, you will learn to analyze performance scores, leverage detailed answer rationales to bridge knowledge gaps, and improve test-taking speed and accuracy.

Chapter 11: Exam Strategies and Tips

This final chapter provides a strategic roadmap for transforming months of technical study into successful certification results. It addresses the psychological and tactical challenges of the "certification gauntlet," including time management and complex case study analysis. Through the "Innovate Solutions" case study, you will master active learning techniques, manage exam-day logistics and anxiety, and utilize a roadmap for last-minute consolidation.





DID YOU KNOW

Did you know that Orange Education Pvt Ltd offers eBook versions of every book published, with PDF and ePub files available? You can upgrade to the eBook version at www.orangeava.com and as a print book customer, you are entitled to a discount on the eBook copy. Get in touch with us at: info@orangeava.com for more details.

At www.orangeava.com, you can also read a collection of free technical articles, sign up for a range of free newsletters, and receive exclusive discounts and offers on Books and eBooks.

PIRACY

If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at info@orangeava.com with a link to the material.

ARE YOU INTERESTED IN AUTHORING WITH US?

If there is a topic that you have expertise in, and you are interested in either writing or contributing to a book, please write to us at business@orangeava.com. We are on a journey to help developers and tech professionals to gain insights on the present technological advancements and innovations happening across the globe and build a community that believes Knowledge is best acquired by sharing and learning with others. Please reach out to us to learn what our audience demands and how you can be part of this educational reform. We also welcome ideas from tech experts and help them build learning and development content for their domains.

REVIEWS

Please leave a review. Once you have read and used this book, why not leave a review on the site that you purchased it from? Potential readers can then see and use your unbiased opinion to make purchase decisions. We at Orange Education would love to know what you think about our products, and our authors can learn from your feedback. Thank you!

For more information about Orange Education, please visit www.orangeava.com.







Table of Contents


1. Introduction to GCP and ML

Introduction

Structure

Business Use Case

Overview of Google Cloud Platform (GCP)

Understanding Cloud Computing

Defining Google Cloud Platform (GCP)

Role of GCP in Machine Learning

Key GCP Services for Machine Learning

Compute Engine (IaaS)

Cloud Storage (Object Storage)

BigQuery (Data Warehouse and Analytics)

Fundamental Machine Learning Concepts

Supervised Learning

Unsupervised Learning

Reinforcement Learning

Types of Machine Learning Problems

Classification

Regression

Clustering

Common Machine Learning Algorithms

Linear Regression

Logistic Regression

Decision Trees

The Machine Learning Workflow

Data Collection

Data Preprocessing

Model Training

Model Evaluation

Model Deployment

Setting up a GCP Project and Development Environment

GCP Projects, Billing, and IAM

Development Environment Options

Introduction to the Google Cloud Console and CLI

Google Cloud Console (Web UI)

Google Cloud Command Line Interface (CLI - gcloud)

Overview of Vertex AI

Understanding Vertex AI

Key Components and Capabilities

Simplifying the ML Workflow

Conclusion

2. Data Engineering and Preparation for Machine Learning

Introduction

Structure

Case Study Title: AI Ambitions of InnovateRetail Stalled by Data Chaos

Business Case Study

Data Ingestion and Storage on GCP: Laying the Foundation of InnovateRetail

Cloud Storage: The Versatile Data Lake and Staging Area

Streaming Data Ingestion: Taming the Real-Time Flow

BigQuery: The Scalable Data Warehouse for Analytics and ML

Managing Structured Transactional Data: Cloud SQL and Cloud Spanner

Synthesizing the Ingestion and Storage Strategy for InnovateRetail

Data Preprocessing and Feature Engineering

Data Cleaning: Laying the Foundation for Reliable Models

Data Transformation: Shaping Data for ML Consumption

Feature Engineering: Crafting Predictive Signals

BigQuery ML: Streamlining Preprocessing and Feature Engineering

Using the TRANSFORM Clause in BigQuery ML

Addressing Data Usability and Scalability of InnovateRetail

Data Validation and Quality: TFDV and Vertex AI Datasets

TensorFlow Data Validation (TFDV): Your First Line of Defense against Data Issues

Vertex AI Datasets: Managing Curated Data for Machine Learning

A Systematic Approach for InnovateRetail

Scalable Data Processing with Dataflow and Dataproc

The Need for Scalable Processing at InnovateRetail

Cloud Dataflow: Unified Stream and Batch Data Processing

Cloud Dataproc: Managed Spark and Hadoop

Choosing between Dataflow and Dataproc: Guidance for InnovateRetail

Building Scalable and Resilient Data Pipelines

Feature Management with Vertex AI Feature Store

Understanding Vertex AI Feature Store: A Central Hub for ML Features

Solving Feature Management Crisis of InnovateRetail

Key Benefits for the Recommendation Engine and beyond InnovateRetail

Implementing Vertex AI Feature Store at InnovateRetail: A Practical Approach

Considerations for the GCP ML Engineer Exam

Data Privacy and Security Best Practices: Safeguarding Customer Trust of InnovateRetail

Understanding PII and PHI in Context of InnovateRetail

The Challenge of Text Data Ingestion and Sensitive Information

GCP Solutions for Robust Data Privacy and Security

Step 1. Cloud Data Loss Prevention (DLP) API: Discover, Classify, and De-identify

Step 2. Identity and Access Management (IAM)

Step 3. Comprehensive Encryption

Step 4. VPC Service Controls

Step 5. Security Command Center

Step 6. Data Governance: Data Catalog and Cloud Audit Logs

Best Practices for Data Privacy and Security Strategy of InnovateRetail

Addressing the Concerns of David Miller Systematically

Conclusion

3. Prototyping, Experimentation, and Collaboration

Introduction

Structure

Case Study Title: GenAI Maze of Innovatech — A Crisis of Collaboration and Experimentation

Selecting and Securing Jupyter Environments

The Imperative for Standardized and Secure Jupyter Environments

The Managed Jupyter Solutions of Google Cloud: A Lifeline for Innovatech

Vertex AI Workbench: The Integrated ML Development Environment

Colab Enterprise: Secure, Collaborative Notebooks at Scale

Dataproc Hub (Jupyter on Dataproc): Powering Spark-Based Preprocessing

Making the Right Choice and Implementing Governance for Innovatech

Securing Jupyter Environments on Google Cloud: A Unified Approach

Laying a Secure Foundation for Project Aura

Notebook Integration: Spark Kernels, Source Control, and Model Garden

Integrating Spark Kernels for Scalable Data Processing

Solution for Innovatech

Implementing Robust Source Control for Notebooks

Solution for Innovatech

Leveraging Model Garden for Accelerated Prototyping

Solution for Innovatech

Bringing It All Together for the Project Aura of Innovatech

Experiment Tracking and Visualization with Vertex AI

Vertex AI Experiments: Bringing Order to the Experimental Maze of Innovatech

Key Capabilities and Benefits for the Project Aura of Innovatech

Setting up and Using Vertex AI Experiments (Conceptual)

Vertex AI TensorBoard: Visualizing the Path to Success for Project Aura

Solving Crisis of Innovatech: A Practical Application Workflow

Enhancing Collaboration and MLOps at Innovatech

Exam Relevance

Experimentation Workflows with Kubeflow Pipelines

The Need for Orchestrated Experimentation

Introducing Kubeflow Pipelines

Kubeflow Pipelines as a Solution for the Workflow Challenges of Innovatech

Designing an Experimentation Pipeline for “Aura” Project of Innovatech

Implementation with Vertex AI Pipelines

A Snippet of Kubeflow Pipeline DSL (Illustrative)

Evaluating Generative AI Solutions

The Unique Challenge of Evaluating Generative AI

A Multi-Faceted Evaluation Framework for Project Aura

Quantitative Metrics: The First Pass

Human-in-the-Loop (HITL) Evaluation: Assessing Nuance and Quality

Adversarial Testing and Red Teaming: Ensuring Safety and Robustness

Model-Assisted Evaluation: Leveraging AI for Assessment

Benchmarking: Setting Standards for Aura

Continuous Monitoring and Iterative Feedback Loops

Integrating Evaluation into MLOps Workflow of Innovatech

Collaboration Best Practices in ML Development

Establishing Standardized and Secure Development Environments

Implementing Robust Version Control for All Artifacts

Leveraging Centralized MLOps Platforms for Experimentation and Workflow Management

Fostering Clear Communication and Well-Defined Roles

Prioritizing Comprehensive Documentation

Instituting Effective Notebook Management Practices

Cultivating Shared Knowledge Repositories and Learning Culture

Conclusion

4. Vertex AI Custom Model Training and Scaling

Introduction

Structure

Case Study Title: ChicStyle’s Personalization Predicament: When AI Ambitions Hit a Scaling Wall

Custom Model Training on Vertex AI

Simplifying Training Configuration with Vertex AI

Strategic Hardware Selection for Optimal Performance and Cost

Machine Types (CPUs and Memory)

Accelerators (GPUs and TPUs)

Training Models for Edge Devices

Cloud-Powered Training for Edge-Bound Models

Experiment Tracking for Edge Variants

Frameworks and Distributed Training Strategies

Understanding Core AI Frameworks for Scalable Training

TensorFlow and tf.distribute.Strategy

PyTorch and DistributedDataParallel (DDP)

Scaling to Large Datasets through Distributed Training

Primary Distributed Training Strategies

Simplifying Distributed Training with Horovod

Understanding Horovod

The Role of Reduction Server and All-Reduce Operations

Vertex AI: Orchestrating Distributed Training for ChicStyle

Addressing the Framework and Scaling Concerns of ChicStyle

Hyperparameter Tuning with Vertex AI Vizier

Introducing Vertex AI Vizier: Intelligent Hyperparameter Optimization

Key Concepts in Vertex AI Vizier

The Vertex AI Vizier Workflow: Solving the Tuning Problem of ChicStyle

Benefits for ChicStyle and Beyond

Managing Training Jobs and Experiments

The Perils of Ad-Hoc Experiment Management

Core Components of Effective Experiment Management

Leveraging Vertex AI for Robust Experiment and Job Management

Vertex AI Experiments

Managing Training Jobs with Vertex AI Training

Vertex AI Pipelines for Orchestrating Experiments

Solving the Specific Experiment Management Challenges of ChicStyle

Best Practices for Managing Training Jobs and Experiments on Vertex AI

Fine-tuning Foundational Models

What are Foundational Models

The Power of Fine-tuning for ChicStyle

Addressing the Concerns of Priya: The Fine-tuning Process on Vertex AI

Key Challenges in Fine-tuning and Mitigation Strategies

Efficient Fine-tuning Techniques for the Scale of ChicStyle

Fine-tuning on Vertex AI: A Practical Path for ChicStyle

Illustrative Example for ChicStyle: Fine-tuning a PaLM 2 Model for Product Descriptions

Advanced Training Environments and Model Evaluation

Leveraging Kubeflow on GKE for Scalable and Flexible ML Operations

Addressing the Infrastructure and Operational Challenges of ChicStyle

Comprehensive Model Evaluation for Hyper-Personalization

Conclusion

5. Leveraging Pre-Built Models, AutoML, and Low-Code AI Solutions

Introduction

Structure

Case Study Title: The AI Bottleneck —”InnovateNow Corp” Struggles to Scale Intelligence

Utilizing Vertex AI Pre-Trained APIs and Model Garden

The Power of Pre-Trained Models: Quick Wins for InnovateNow

Vertex AI Vision API: Automating Image Analysis for Operations and Marketing

Vertex AI Natural Language API and Translation API: Understanding Customer Communications

Vertex AI Document AI: Streamlining Invoice Processing

Vertex AI Retail API (Brief Mention for Future Potential)

Solving “AI Implementation Gap” of InnovateNow

Accelerated Model Development with AutoML

Vertex AI AutoML: A Strategic Enabler for InnovateNow Corp

AutoML Tabular: Solving the Predictive Modeling Bottleneck of Priya

AutoML Vision: Automating Image-Based Tasks for Operations and Marketing

AutoML NLP: Enhancing Understanding of Customer Communications

AutoML Time Series Forecasting: Predicting Demand for Custom Components

Benefits of AutoML for InnovateNow Corp Summarized

Building and Managing Models with BigQuery ML

Supported Model Types in BigQuery ML

Feature Engineering with BigQuery ML

Prediction with BigQuery ML

Model Management and Evaluation in BigQuery ML

BigQuery ML: Resolving AI Development Bottlenecks at InnovateNow

Introduction to Low-Code AI Solutions

Vertex AI Agent Builder: Empowering Conversational AI

Addressing Customer Experience Challenge of InnovateNow

Retrieval-Augmented Generation: Grounding AI in Factual Knowledge

Synergy and Broader Implications for InnovateNow

Evaluation of Pre-Built, AutoML, and BQML Models

Core Evaluation Criteria for AI Solutions at InnovateNow

Evaluating Pre-trained APIs for Challenges of InnovateNow

Evaluating AutoML for the Custom Modeling Needs of InnovateNow

Evaluating BigQuery ML (BQML) for the Data-Centric AI of InnovateNow

A Comparative Framework for the Decision-Making of InnovateNow

Beyond Functional Fit: Critical Non-Functional Considerations

Making the Decision: A Scenario-Based Thought Process for InnovateNow

Deployment Strategies and Decision Criteria for Different AI Approaches

Core Decision Criteria: A Framework for InnovateNow

Nature of the Business Problem

Data Availability, Quality, and Quantity

Required Accuracy and Performance

In-house Expertise and Resources

Development Time and Time-to-Market

Budget and Cost Considerations

Scalability Requirements

Interpretability and Explainability

Integration with Existing Systems

Mapping AI Approaches to the Challenges of InnovateNow

The Operational Challenges of Mark (Operations Team)

Data Science Challenges Faced by Priya (Data Science Team)

David’s Customer Experience Overload (Customer Experience Team)

Deployment Strategies for InnovateNow

Key Deployment Considerations for InnovateNow

Continuous Evaluation and Iteration: Beyond Initial Deployment

Conclusion

6. Specialized Machine Learning Techniques and Responsible AI

Introduction

Structure

Case Study Title: The Algorithmic Tightrope — AI Ambitions and Mounting Perils of InnovateEdge

Advanced Machine Learning Algorithms

Time Series Analysis: Navigating the Ebbs and Flows of Business Data

The InnovateEdge Dynamic Pricing Dilemma

Addressing the Pricing Challenges of InnovateEdge with Robust Time Series Analysis

Recommendation Systems: Guiding Choices or Creating Confusion

Refining “ServicePlus” Recommendation System of InnovateEdge

Generative AI Concepts and Large Language Models

Understanding Generative AI

Large Language Models: The Engine of Modern Text Generation

The LLM Pilot of InnovateNow: Deconstructing the Challenges

Addressing Off-Brand Communication: Fine-Tuning and Prompt Engineering

Combating Factual Inaccuracies and “Hallucinations”

Preventing Misinterpretation of Complex Contractual Clauses

Ethical Considerations and Responsible Deployment

Operational Considerations for InnovateEdge

AI Security Risks for LLMs: A New Frontier for InnovateEdge

Establishing Governance and Clear Guidelines

Relevance to the Google Cloud Professional Machine Learning Engineer Exam

Responsible AI Principles and Practices

Core Principles of Responsible AI: A Blueprint for InnovateEdge

Fairness and Bias Mitigation

Transparency and Explainability (XAI)

Accountability

Privacy

Security and Robustness

Reliability and Safety:

Human Oversight

Implementing Responsible AI Practices at InnovateEdge

Addressing Specific AI Technologies of InnovateEdge Responsibly

Fairness and Bias Mitigation in Machine Learning

Understanding Fairness and Bias in Machine Learning

Sources and Types of Bias in Machine Learning Systems

Identifying and Measuring Bias

Fairness Metrics

Applying Metrics to InnovateEdge

Tools and Techniques for Bias Detection

Bias Mitigation Strategies

Fairness, Bias Mitigation, and the Google Cloud Professional Machine Learning Engineer Exam

Model Explainability

The Pressing Need for Explainability at InnovateEdge

Core Concepts and Goals of XAI

Key XAI Techniques and Their Applications at InnovateEdge

Local Explanations: Understanding Individual Predictions

Global Explanations: Understanding Overall Model Behavior

Implementing XAI at InnovateEdge: A Strategic Imperative

Benefits and Limitations of XAI

XAI and the Google Cloud Professional Machine Learning Engineer Exam

AI Security Risks and Considerations

Adversarial Machine Learning: The Art of Deception

Data Poisoning: Corrupting the Core

Model Theft: Stealing the “Secret Sauce”

Amplified Risks with Generative AI and LLMs

Addressing AI Security Risks at InnovateEdge: A Proactive Stance

Conclusion

7. Model Deployment, Serving, and Scaling

Introduction

Structure

Case Study Title: The Mounting Model Mayhem of InnovateRetail

Vertex AI Model Registry and Deployment Options

Vertex AI Model Registry: Bringing Order to Model Chaos of InnovateRetail

Vertex AI Endpoints and Online Prediction: Powering Real-Time Decisions

Vertex AI Batch Prediction: Handling Large-Scale Offline Inference

Choosing the Right Deployment Option for the Diverse Needs of InnovateRetail

Alternative Model Serving Targets

Google Cloud Functions: Serverless Agility for Low-Latency Predictions

Google Kubernetes Engine (GKE): Power and Flexibility for Complex Deployments

Google Cloud Dataflow: Scalable Batch Predictions and Preprocessing

BigQuery ML: In-Database Machine Learning and Serving

Google Cloud Dataproc: Managed Spark and Hadoop for Large-Scale ML

Choosing the Right Alternative Target for InnovateRetail

Deployment to Edge Devices and Framework-Specific Serving

Deployment to Edge Devices: Bringing Intelligence to the Smart Shelves of InnovateRetail

Google Cloud Solutions for Edge Deployment

Framework-Specific Serving: Optimizing for PyTorch and XGBoost

Serving PyTorch Models on Google Cloud

KServe and Customization

Model Versioning, A/B Testing, and Feature Store for Serving

Taming the Chaos: Model Versioning with Vertex AI Model Registry

Mitigating Risk: A/B Testing for Confident Model Rollouts

Ensuring Consistency: The Role of a Feature Store in Serving

Scaling Model Serving

Understanding the Scaling Imperative at InnovateRetail

Core Principles for Scalable and Highly Available Model Serving

Leveraging Vertex AI Endpoints for Built-in Scalability and HA

Load Balancing Techniques in Detail

Ensuring High Availability: Beyond Single Points of Failure

Addressing the Broader Scaling Needs of InnovateRetail

Scaling with Google Kubernetes Engine (GKE) for Advanced Control

Monitoring: The Eyes and Ears of a Scaled System

Summary: From Mayhem to Mastery in Model Scaling

Performance and Cost Optimization for Model Serving

Understanding Key Performance and Cost Metrics

Strategies for Performance Optimization

Strategies for Cost Optimization

Balancing Performance and Cost: The Business Alignment

Role in Optimization in Vertex AI

Continuous Monitoring and Iteration: The MLOps Approach

Conclusion

8. MLOps: Automating and Orchestrating Machine Learning Pipelines

Introduction

Structure

Case Study Title: The Recommendation Engine Gridlock at StyleSphere

MLOps Introduction and Orchestration Frameworks

The Imperative of MLOps and Orchestration

Vertex AI Pipelines: Managed Machine Learning Orchestration on Google Cloud

Conceptual Example for StyleSphere

Kubeflow Pipelines: Open-Source Machine Learning Orchestration

Cloud Composer: General-Purpose Workflow Orchestration with Apache Airflow

Choosing the Right Framework(s) for StyleSphere

Defining and Building Machine Learning Pipelines

The Anatomy of a Machine Learning Pipeline: Components and Parameters

Components: The Building Blocks of Reproducibility

Parameters: Enabling Flexibility and Experimentation

Frameworks for Defining and Building Machine Learning Pipelines

TensorFlow Extended (TFX): An End-to-End Platform

Kubeflow Pipelines DSL: Flexibility and Portability

How Pipelines Solve the Core Challenges of StyleSphere

Pipeline Automation and Resource Management

Automating Pipeline Execution with Triggers

Managing Compute Resources in Automated Pipelines

Key Aspects of Compute Resource Management

Applying Resource Management at StyleSphere

The Path Forward for StyleSphere

Data and Model Validation within Pipelines

The Imperative of Data Validation in ML Pipelines

Key Aspects of Automated Data Validation

Implementing Data Validation with Google Cloud Tools

The Necessity of Model Validation in ML Pipelines

Key Aspects of Automated Model Validation

Implementing Model Validation with Google Cloud Tools

Benefits of Integrated Validation for StyleSphere

Connecting to Vertex ML Metadata

Ensuring Consistency, Tracking Metadata and Lineage: Vertex ML Metadata

The High Cost of Untracked Machine Learning Operations at StyleSphere

Introducing Vertex ML Metadata: Your System of Record for ML Artifacts

Core Components of Vertex ML Metadata

The Power of Lineage Tracking

Solving the Gridlock of StyleSphere with Vertex ML Metadata

Practical Integration: Logging Metadata in the Workflow of StyleSphere

Simplified Example: Logging Recommendation Model Training Metadata

Benefits for the Future of StyleSphere

Exam Relevance

Advanced MLOps Considerations: Scaling Innovation at StyleSphere

Integrating Third-Party Pipelines and Components

Addressing StyleSphere’s Challenges

Orchestration is the Key

CI/CD for Machine Learning: The Engine of Agility and Reliability

Solving the “Fundamental Bottleneck” of StyleSphere

Hybrid and Multicloud Strategies: Flexibility with Consistency

The MLOps Challenge: Mitigating “Environment Inconsistency”

Conclusion

9. Model Monitoring, Maintenance, and Governance

Introduction

Structure

Case Study Title: The Unseen Erosion — AI of FinCredit in Troubled Waters

Importance of Model Monitoring and Key Concepts

Training-Serving Skew

Common Causes and Examples for FinCredit

Data Drift

Common Causes and Examples for FinCredit

Concept Drift

Feature Attribution Drift

Common Causes and Examples for FinCredit:

Using Vertex AI Model Monitoring and Baselines

The Core Problem at FinCredit: Lack of a Performance Benchmark

Establishing Baselines with Vertex AI Model Monitoring

Configuring Vertex AI Model Monitoring for LoanSwift

Detecting Key Issues Faced by FinCredit

Actionable Insights and Alerting for FinCredit

Logging, Alerting, and Debugging Machine Learning Systems

The Foundation: Comprehensive Production Logging

Implementing Logging on Google Cloud

Proactive Vigilance: Machine Learning Alerting Systems

Implementing Alerting on Google Cloud

Navigating the Maze: Debugging Machine Learning Systems

The Role of Explainable AI in Debugging

Conclusion: From Reactive Fire Drills to Proactive Management

Model Retraining Strategies

Why Retrain — Addressing the Core Issues of FinCredit

Types of Model Retraining Strategies

How to Retrain: Key Considerations for FinCredit

Connecting Retraining to Governance and Compliance

Leveraging Vertex AI for Retraining Strategies

Model Maintenance Best Practices

Continuous and Comprehensive Monitoring (Beyond Basic Accuracy)

Proactive and Trigger-Based Model Retraining

Robust Model Versioning and Rollback Capabilities

Comprehensive Production Logging and Explainability

Data and Model Lineage for Governance and Auditing

Automated Alerting and Incident Response Plan

Integrating Best Practices into an MLOps Framework

Model and Data Lineage for Governance

Understanding Data Lineage: Tracing the Journey of Information

Implementing Data Lineage

Understanding Model Lineage: Tracking the Evolution of Intelligence

Implementing Model Lineage

The Synergy: Data and Model Lineage for Comprehensive Governance

Implementing Lineage with Google Cloud Vertex AI

Benefits beyond Compliance

Conclusion

10. Practice Questions and Mock Exams

Introduction

Structure

The Certification Gauntlet — Navigating the Final Hurdle

Practice Questions for All Exam Domains

The Imperative of Domain-Specific Practice

Characteristics of High-Quality Practice Questions for Each Domain

Illustrative Examples of Domain-Specific Practice Questions

Domain: MLOps

Integrating Practice Questions into the Study Cycle

Full-Length Mock Exams

Simulating the Real Exam Experience: Addressing the Unease of Maria

Mastering Question Types and Time Management: Solving the Dilemma of David

Enabling Performance Analysis and Targeted Improvement: Guiding the Strategy of Chloe

Key Characteristics of Effective Full-Length Mock Exams for the Team of Innovatech

Detailed Rationales for Answers

The Indispensable Role of Detailed Rationales

Transforming the Challenges at Innovatech into Learning Opportunities

Illustrative Example: Practice Question with Detailed Rationale

Leveraging Rationales for Maximum Impact in Your Preparation

Understanding Exam Formats and Question Types

General Exam Format

Key Question Types You Will Encounter

The Strategic Necessity of Mastering Exam Formats and Question Types

Analyzing Performance and Identifying Weaknesses

Beyond the Raw Score: The “Why” behind Your Performance

A Systematic Approach to Performance Dissection

Tools and Techniques for Effective Analysis

From Analysis to Action: Addressing Identified Weaknesses

Strategies for Improving Test-Taking Speed and Accuracy

Mastering Time Management: The Art of Pacing

Enhancing Accuracy: Precision under Pressure

Building Mental Fortitude: Managing Exam Anxiety

Applying Strategies at Innovatech Solutions

Conclusion

11. Exam Strategies and Tips

Introduction

Structure

Case Study Title: The Certification Gauntlet — High-Stakes Exam Challenge of Innovate Solutions

Effective Study Techniques

Deconstructing the Challenge: Understanding the Exam Blueprint

Crafting a Personalized and Structured Study Plan

Embracing Active Learning Techniques

The Power of Practice: Mock Exams and Question Deconstruction

Effective Note-Taking and Information Synthesis

Leveraging Case Studies for Practical Applications

Understanding Personal Learning Habits

Time Management during the Exam

Establishing an Overall Pacing Strategy

The “Triage” Approach: Tackle Confident Questions First

The “Mark and Move On” Technique for Difficult Questions

Strategic Time Allocation for Case Studies

The Crucial Final Review Buffer

Practicing Time Management: The Role of Mock Exams

Approaching Different Question Types

Tackling Multiple-Choice and Multiple-Select Questions

Mastering the Case Study Questions: The Cornerstone of Practical Assessment

Illustrative Mini-Scenario Application

Bridging the Gap for Innovate Solutions

The Importance of Practice

Exam Day Expectations

Pre-Exam Logistics: Setting the Stage for Success

The Testing Environment: A Controlled Setting

Exam Structure and Interface: Navigating the Digital Gauntlet

During the Exam: Rules of Conduct

Post-Exam Procedures: The Immediate Aftermath

Managing Exam Anxiety and Staying Focused

Understanding Exam Anxiety: The Unseen Opponent

Strategies for Managing Exam Anxiety

Strategies for Staying Focused

Applying These Strategies to Innovate Solutions

Last-Minute Preparation and Resource Navigation

The “Don’ts” of Last-Minute Preparation: Avoiding Common Pitfalls

The “Do’s” of Last-Minute Preparation: Calm Consolidation and Strategic Review

Navigating Key Resources Effectively in the Final Stretch

Pre-Exam Logistics and Mental Preparation: Setting the Stage for Success

During the Exam: Leveraging In-Exam Resources

Conclusion

Index


OEBPS/nav.xhtml




Table of Contents





		Cover Page



		Title Page



		Copyright Page



		Get a Free eBook



		Enjoy 1 Month of Free Access to AVA SkillShelf!



		Errata



		About the Technical Reviewers



		Preface



		Table of Contents



		1. Introduction to GCP and ML



		Introduction



		Structure



		Business Use Case



		Overview of Google Cloud Platform (GCP)



		Understanding Cloud Computing



		Defining Google Cloud Platform (GCP)



		Role of GCP in Machine Learning







		Key GCP Services for Machine Learning



		Compute Engine (IaaS)



		Cloud Storage (Object Storage)



		BigQuery (Data Warehouse and Analytics)







		Fundamental Machine Learning Concepts



		Supervised Learning



		Unsupervised Learning



		Reinforcement Learning







		Types of Machine Learning Problems



		Classification



		Regression



		Clustering







		Common Machine Learning Algorithms



		Linear Regression



		Logistic Regression



		Decision Trees







		The Machine Learning Workflow



		Data Collection



		Data Preprocessing



		Model Training



		Model Evaluation



		Model Deployment







		Setting up a GCP Project and Development Environment



		GCP Projects, Billing, and IAM



		Development Environment Options







		Introduction to the Google Cloud Console and CLI



		Google Cloud Console (Web UI)



		Google Cloud Command Line Interface (CLI - gcloud)







		Overview of Vertex AI



		Understanding Vertex AI



		Key Components and Capabilities



		Simplifying the ML Workflow







		Conclusion







		2. Data Engineering and Preparation for Machine Learning



		Introduction



		Structure



		Case Study Title: AI Ambitions of InnovateRetail Stalled by Data Chaos



		Business Case Study







		Data Ingestion and Storage on GCP: Laying the Foundation of InnovateRetail



		Cloud Storage: The Versatile Data Lake and Staging Area



		Streaming Data Ingestion: Taming the Real-Time Flow



		BigQuery: The Scalable Data Warehouse for Analytics and ML



		Managing Structured Transactional Data: Cloud SQL and Cloud Spanner



		Synthesizing the Ingestion and Storage Strategy for InnovateRetail







		Data Preprocessing and Feature Engineering



		Data Cleaning: Laying the Foundation for Reliable Models



		Data Transformation: Shaping Data for ML Consumption



		Feature Engineering: Crafting Predictive Signals



		BigQuery ML: Streamlining Preprocessing and Feature Engineering



		Using the TRANSFORM Clause in BigQuery ML



		Addressing Data Usability and Scalability of InnovateRetail







		Data Validation and Quality: TFDV and Vertex AI Datasets



		TensorFlow Data Validation (TFDV): Your First Line of Defense against Data Issues



		Vertex AI Datasets: Managing Curated Data for Machine Learning



		A Systematic Approach for InnovateRetail







		Scalable Data Processing with Dataflow and Dataproc



		The Need for Scalable Processing at InnovateRetail



		Cloud Dataflow: Unified Stream and Batch Data Processing



		Cloud Dataproc: Managed Spark and Hadoop



		Choosing between Dataflow and Dataproc: Guidance for InnovateRetail



		Building Scalable and Resilient Data Pipelines







		Feature Management with Vertex AI Feature Store



		Understanding Vertex AI Feature Store: A Central Hub for ML Features



		Solving Feature Management Crisis of InnovateRetail



		Key Benefits for the Recommendation Engine and beyond InnovateRetail



		Implementing Vertex AI Feature Store at InnovateRetail: A Practical Approach



		Considerations for the GCP ML Engineer Exam







		Data Privacy and Security Best Practices: Safeguarding Customer Trust of InnovateRetail



		Understanding PII and PHI in Context of InnovateRetail



		The Challenge of Text Data Ingestion and Sensitive Information



		GCP Solutions for Robust Data Privacy and Security



		Step 1. Cloud Data Loss Prevention (DLP) API: Discover, Classify, and De-identify



		Step 2. Identity and Access Management (IAM)



		Step 3. Comprehensive Encryption



		Step 4. VPC Service Controls



		Step 5. Security Command Center



		Step 6. Data Governance: Data Catalog and Cloud Audit Logs



		Best Practices for Data Privacy and Security Strategy of InnovateRetail



		Addressing the Concerns of David Miller Systematically







		Conclusion







		3. Prototyping, Experimentation, and Collaboration



		Introduction



		Structure



		Case Study Title: GenAI Maze of Innovatech — A Crisis of Collaboration and Experimentation



		Selecting and Securing Jupyter Environments



		The Imperative for Standardized and Secure Jupyter Environments



		The Managed Jupyter Solutions of Google Cloud: A Lifeline for Innovatech



		Vertex AI Workbench: The Integrated ML Development Environment



		Colab Enterprise: Secure, Collaborative Notebooks at Scale



		Dataproc Hub (Jupyter on Dataproc): Powering Spark-Based Preprocessing







		Making the Right Choice and Implementing Governance for Innovatech



		Securing Jupyter Environments on Google Cloud: A Unified Approach



		Laying a Secure Foundation for Project Aura











		Notebook Integration: Spark Kernels, Source Control, and Model Garden



		Integrating Spark Kernels for Scalable Data Processing



		Solution for Innovatech



		Implementing Robust Source Control for Notebooks



		Solution for Innovatech







		Leveraging Model Garden for Accelerated Prototyping



		Solution for Innovatech



		Bringing It All Together for the Project Aura of Innovatech







		Experiment Tracking and Visualization with Vertex AI



		Vertex AI Experiments: Bringing Order to the Experimental Maze of Innovatech



		Key Capabilities and Benefits for the Project Aura of Innovatech



		Setting up and Using Vertex AI Experiments (Conceptual)



		Vertex AI TensorBoard: Visualizing the Path to Success for Project Aura



		Solving Crisis of Innovatech: A Practical Application Workflow



		Enhancing Collaboration and MLOps at Innovatech



		Exam Relevance







		Experimentation Workflows with Kubeflow Pipelines



		The Need for Orchestrated Experimentation



		Introducing Kubeflow Pipelines



		Kubeflow Pipelines as a Solution for the Workflow Challenges of Innovatech



		Designing an Experimentation Pipeline for “Aura” Project of Innovatech



		Implementation with Vertex AI Pipelines



		A Snippet of Kubeflow Pipeline DSL (Illustrative)







		Evaluating Generative AI Solutions



		The Unique Challenge of Evaluating Generative AI



		A Multi-Faceted Evaluation Framework for Project Aura



		Quantitative Metrics: The First Pass



		Human-in-the-Loop (HITL) Evaluation: Assessing Nuance and Quality



		Adversarial Testing and Red Teaming: Ensuring Safety and Robustness



		Model-Assisted Evaluation: Leveraging AI for Assessment



		Benchmarking: Setting Standards for Aura



		Continuous Monitoring and Iterative Feedback Loops



		Integrating Evaluation into MLOps Workflow of Innovatech







		Collaboration Best Practices in ML Development



		Establishing Standardized and Secure Development Environments



		Implementing Robust Version Control for All Artifacts



		Leveraging Centralized MLOps Platforms for Experimentation and Workflow Management



		Fostering Clear Communication and Well-Defined Roles



		Prioritizing Comprehensive Documentation



		Instituting Effective Notebook Management Practices



		Cultivating Shared Knowledge Repositories and Learning Culture







		Conclusion







		4. Vertex AI Custom Model Training and Scaling



		Introduction



		Structure



		Case Study Title: ChicStyle’s Personalization Predicament: When AI Ambitions Hit a Scaling Wall



		Custom Model Training on Vertex AI



		Simplifying Training Configuration with Vertex AI



		Strategic Hardware Selection for Optimal Performance and Cost



		Machine Types (CPUs and Memory)



		Accelerators (GPUs and TPUs)



		Training Models for Edge Devices



		Cloud-Powered Training for Edge-Bound Models



		Experiment Tracking for Edge Variants







		Frameworks and Distributed Training Strategies



		Understanding Core AI Frameworks for Scalable Training



		TensorFlow and tf.distribute.Strategy



		PyTorch and DistributedDataParallel (DDP)



		Scaling to Large Datasets through Distributed Training



		Primary Distributed Training Strategies



		Simplifying Distributed Training with Horovod



		Understanding Horovod



		The Role of Reduction Server and All-Reduce Operations



		Vertex AI: Orchestrating Distributed Training for ChicStyle



		Addressing the Framework and Scaling Concerns of ChicStyle







		Hyperparameter Tuning with Vertex AI Vizier



		Introducing Vertex AI Vizier: Intelligent Hyperparameter Optimization



		Key Concepts in Vertex AI Vizier



		The Vertex AI Vizier Workflow: Solving the Tuning Problem of ChicStyle



		Benefits for ChicStyle and Beyond







		Managing Training Jobs and Experiments



		The Perils of Ad-Hoc Experiment Management



		Core Components of Effective Experiment Management



		Leveraging Vertex AI for Robust Experiment and Job Management



		Vertex AI Experiments



		Managing Training Jobs with Vertex AI Training



		Vertex AI Pipelines for Orchestrating Experiments



		Solving the Specific Experiment Management Challenges of ChicStyle



		Best Practices for Managing Training Jobs and Experiments on Vertex AI







		Fine-tuning Foundational Models



		What are Foundational Models



		The Power of Fine-tuning for ChicStyle



		Addressing the Concerns of Priya: The Fine-tuning Process on Vertex AI



		Key Challenges in Fine-tuning and Mitigation Strategies



		Efficient Fine-tuning Techniques for the Scale of ChicStyle



		Fine-tuning on Vertex AI: A Practical Path for ChicStyle



		Illustrative Example for ChicStyle: Fine-tuning a PaLM 2 Model for Product Descriptions







		Advanced Training Environments and Model Evaluation



		Leveraging Kubeflow on GKE for Scalable and Flexible ML Operations



		Addressing the Infrastructure and Operational Challenges of ChicStyle



		Comprehensive Model Evaluation for Hyper-Personalization







		Conclusion







		5. Leveraging Pre-Built Models, AutoML, and Low-Code AI Solutions



		Introduction



		Structure



		Case Study Title: The AI Bottleneck —”InnovateNow Corp” Struggles to Scale Intelligence



		Utilizing Vertex AI Pre-Trained APIs and Model Garden



		The Power of Pre-Trained Models: Quick Wins for InnovateNow



		Vertex AI Vision API: Automating Image Analysis for Operations and Marketing



		Vertex AI Natural Language API and Translation API: Understanding Customer Communications



		Vertex AI Document AI: Streamlining Invoice Processing



		Vertex AI Retail API (Brief Mention for Future Potential)



		Solving “AI Implementation Gap” of InnovateNow







		Accelerated Model Development with AutoML



		Vertex AI AutoML: A Strategic Enabler for InnovateNow Corp



		AutoML Tabular: Solving the Predictive Modeling Bottleneck of Priya



		AutoML Vision: Automating Image-Based Tasks for Operations and Marketing



		AutoML NLP: Enhancing Understanding of Customer Communications



		AutoML Time Series Forecasting: Predicting Demand for Custom Components



		Benefits of AutoML for InnovateNow Corp Summarized







		Building and Managing Models with BigQuery ML



		Supported Model Types in BigQuery ML



		Feature Engineering with BigQuery ML



		Prediction with BigQuery ML



		Model Management and Evaluation in BigQuery ML



		BigQuery ML: Resolving AI Development Bottlenecks at InnovateNow







		Introduction to Low-Code AI Solutions



		Vertex AI Agent Builder: Empowering Conversational AI



		Addressing Customer Experience Challenge of InnovateNow



		Retrieval-Augmented Generation: Grounding AI in Factual Knowledge



		Synergy and Broader Implications for InnovateNow







		Evaluation of Pre-Built, AutoML, and BQML Models



		Core Evaluation Criteria for AI Solutions at InnovateNow



		Evaluating Pre-trained APIs for Challenges of InnovateNow



		Evaluating AutoML for the Custom Modeling Needs of InnovateNow



		Evaluating BigQuery ML (BQML) for the Data-Centric AI of InnovateNow



		A Comparative Framework for the Decision-Making of InnovateNow



		Beyond Functional Fit: Critical Non-Functional Considerations



		Making the Decision: A Scenario-Based Thought Process for InnovateNow







		Deployment Strategies and Decision Criteria for Different AI Approaches



		Core Decision Criteria: A Framework for InnovateNow



		Nature of the Business Problem



		Data Availability, Quality, and Quantity



		Required Accuracy and Performance



		In-house Expertise and Resources



		Development Time and Time-to-Market



		Budget and Cost Considerations



		Scalability Requirements



		Interpretability and Explainability



		Integration with Existing Systems



		Mapping AI Approaches to the Challenges of InnovateNow



		The Operational Challenges of Mark (Operations Team)



		Data Science Challenges Faced by Priya (Data Science Team)



		David’s Customer Experience Overload (Customer Experience Team)



		Deployment Strategies for InnovateNow



		Key Deployment Considerations for InnovateNow



		Continuous Evaluation and Iteration: Beyond Initial Deployment







		Conclusion







		6. Specialized Machine Learning Techniques and Responsible AI



		Introduction



		Structure



		Case Study Title: The Algorithmic Tightrope — AI Ambitions and Mounting Perils of InnovateEdge



		Advanced Machine Learning Algorithms



		Time Series Analysis: Navigating the Ebbs and Flows of Business Data



		The InnovateEdge Dynamic Pricing Dilemma



		Addressing the Pricing Challenges of InnovateEdge with Robust Time Series Analysis



		Recommendation Systems: Guiding Choices or Creating Confusion



		Refining “ServicePlus” Recommendation System of InnovateEdge







		Generative AI Concepts and Large Language Models



		Understanding Generative AI



		Large Language Models: The Engine of Modern Text Generation



		The LLM Pilot of InnovateNow: Deconstructing the Challenges



		Addressing Off-Brand Communication: Fine-Tuning and Prompt Engineering



		Combating Factual Inaccuracies and “Hallucinations”



		Preventing Misinterpretation of Complex Contractual Clauses



		Ethical Considerations and Responsible Deployment



		Operational Considerations for InnovateEdge



		AI Security Risks for LLMs: A New Frontier for InnovateEdge



		Establishing Governance and Clear Guidelines



		Relevance to the Google Cloud Professional Machine Learning Engineer Exam







		Responsible AI Principles and Practices



		Core Principles of Responsible AI: A Blueprint for InnovateEdge



		Fairness and Bias Mitigation



		Transparency and Explainability (XAI)



		Accountability



		Privacy



		Security and Robustness



		Reliability and Safety:



		Human Oversight



		Implementing Responsible AI Practices at InnovateEdge



		Addressing Specific AI Technologies of InnovateEdge Responsibly







		Fairness and Bias Mitigation in Machine Learning



		Understanding Fairness and Bias in Machine Learning



		Sources and Types of Bias in Machine Learning Systems



		Identifying and Measuring Bias



		Fairness Metrics



		Applying Metrics to InnovateEdge



		Tools and Techniques for Bias Detection



		Bias Mitigation Strategies



		Fairness, Bias Mitigation, and the Google Cloud Professional Machine Learning Engineer Exam







		Model Explainability



		The Pressing Need for Explainability at InnovateEdge



		Core Concepts and Goals of XAI



		Key XAI Techniques and Their Applications at InnovateEdge



		Local Explanations: Understanding Individual Predictions



		Global Explanations: Understanding Overall Model Behavior



		Implementing XAI at InnovateEdge: A Strategic Imperative



		Benefits and Limitations of XAI



		XAI and the Google Cloud Professional Machine Learning Engineer Exam







		AI Security Risks and Considerations



		Adversarial Machine Learning: The Art of Deception



		Data Poisoning: Corrupting the Core



		Model Theft: Stealing the “Secret Sauce”



		Amplified Risks with Generative AI and LLMs



		Addressing AI Security Risks at InnovateEdge: A Proactive Stance







		Conclusion







		7. Model Deployment, Serving, and Scaling



		Introduction



		Structure



		Case Study Title: The Mounting Model Mayhem of InnovateRetail



		Vertex AI Model Registry and Deployment Options



		Vertex AI Model Registry: Bringing Order to Model Chaos of InnovateRetail



		Vertex AI Endpoints and Online Prediction: Powering Real-Time Decisions



		Vertex AI Batch Prediction: Handling Large-Scale Offline Inference



		Choosing the Right Deployment Option for the Diverse Needs of InnovateRetail







		Alternative Model Serving Targets



		Google Cloud Functions: Serverless Agility for Low-Latency Predictions



		Google Kubernetes Engine (GKE): Power and Flexibility for Complex Deployments



		Google Cloud Dataflow: Scalable Batch Predictions and Preprocessing



		BigQuery ML: In-Database Machine Learning and Serving



		Google Cloud Dataproc: Managed Spark and Hadoop for Large-Scale ML



		Choosing the Right Alternative Target for InnovateRetail







		Deployment to Edge Devices and Framework-Specific Serving



		Deployment to Edge Devices: Bringing Intelligence to the Smart Shelves of InnovateRetail



		Google Cloud Solutions for Edge Deployment



		Framework-Specific Serving: Optimizing for PyTorch and XGBoost



		Serving PyTorch Models on Google Cloud



		KServe and Customization







		Model Versioning, A/B Testing, and Feature Store for Serving



		Taming the Chaos: Model Versioning with Vertex AI Model Registry



		Mitigating Risk: A/B Testing for Confident Model Rollouts



		Ensuring Consistency: The Role of a Feature Store in Serving







		Scaling Model Serving



		Understanding the Scaling Imperative at InnovateRetail



		Core Principles for Scalable and Highly Available Model Serving



		Leveraging Vertex AI Endpoints for Built-in Scalability and HA



		Load Balancing Techniques in Detail



		Ensuring High Availability: Beyond Single Points of Failure



		Addressing the Broader Scaling Needs of InnovateRetail



		Scaling with Google Kubernetes Engine (GKE) for Advanced Control



		Monitoring: The Eyes and Ears of a Scaled System



		Summary: From Mayhem to Mastery in Model Scaling







		Performance and Cost Optimization for Model Serving



		Understanding Key Performance and Cost Metrics



		Strategies for Performance Optimization



		Strategies for Cost Optimization



		Balancing Performance and Cost: The Business Alignment



		Role in Optimization in Vertex AI



		Continuous Monitoring and Iteration: The MLOps Approach







		Conclusion







		8. MLOps: Automating and Orchestrating Machine Learning Pipelines



		Introduction



		Structure



		Case Study Title: The Recommendation Engine Gridlock at StyleSphere



		MLOps Introduction and Orchestration Frameworks



		The Imperative of MLOps and Orchestration



		Vertex AI Pipelines: Managed Machine Learning Orchestration on Google Cloud



		Conceptual Example for StyleSphere



		Kubeflow Pipelines: Open-Source Machine Learning Orchestration



		Cloud Composer: General-Purpose Workflow Orchestration with Apache Airflow



		Choosing the Right Framework(s) for StyleSphere







		Defining and Building Machine Learning Pipelines



		The Anatomy of a Machine Learning Pipeline: Components and Parameters



		Components: The Building Blocks of Reproducibility



		Parameters: Enabling Flexibility and Experimentation



		Frameworks for Defining and Building Machine Learning Pipelines



		TensorFlow Extended (TFX): An End-to-End Platform



		Kubeflow Pipelines DSL: Flexibility and Portability



		How Pipelines Solve the Core Challenges of StyleSphere







		Pipeline Automation and Resource Management



		Automating Pipeline Execution with Triggers



		Managing Compute Resources in Automated Pipelines



		Key Aspects of Compute Resource Management



		Applying Resource Management at StyleSphere



		The Path Forward for StyleSphere







		Data and Model Validation within Pipelines



		The Imperative of Data Validation in ML Pipelines



		Key Aspects of Automated Data Validation



		Implementing Data Validation with Google Cloud Tools



		The Necessity of Model Validation in ML Pipelines



		Key Aspects of Automated Model Validation



		Implementing Model Validation with Google Cloud Tools



		Benefits of Integrated Validation for StyleSphere



		Connecting to Vertex ML Metadata







		Ensuring Consistency, Tracking Metadata and Lineage: Vertex ML Metadata



		The High Cost of Untracked Machine Learning Operations at StyleSphere



		Introducing Vertex ML Metadata: Your System of Record for ML Artifacts



		Core Components of Vertex ML Metadata



		The Power of Lineage Tracking



		Solving the Gridlock of StyleSphere with Vertex ML Metadata



		Practical Integration: Logging Metadata in the Workflow of StyleSphere



		Simplified Example: Logging Recommendation Model Training Metadata



		Benefits for the Future of StyleSphere



		Exam Relevance







		Advanced MLOps Considerations: Scaling Innovation at StyleSphere



		Integrating Third-Party Pipelines and Components



		Addressing StyleSphere’s Challenges



		Orchestration is the Key



		CI/CD for Machine Learning: The Engine of Agility and Reliability



		Solving the “Fundamental Bottleneck” of StyleSphere



		Hybrid and Multicloud Strategies: Flexibility with Consistency



		The MLOps Challenge: Mitigating “Environment Inconsistency”







		Conclusion







		9. Model Monitoring, Maintenance, and Governance



		Introduction



		Structure



		Case Study Title: The Unseen Erosion — AI of FinCredit in Troubled Waters



		Importance of Model Monitoring and Key Concepts



		Training-Serving Skew



		Common Causes and Examples for FinCredit



		Data Drift



		Common Causes and Examples for FinCredit



		Concept Drift



		Feature Attribution Drift



		Common Causes and Examples for FinCredit:







		Using Vertex AI Model Monitoring and Baselines



		The Core Problem at FinCredit: Lack of a Performance Benchmark



		Establishing Baselines with Vertex AI Model Monitoring



		Configuring Vertex AI Model Monitoring for LoanSwift



		Detecting Key Issues Faced by FinCredit



		Actionable Insights and Alerting for FinCredit







		Logging, Alerting, and Debugging Machine Learning Systems



		The Foundation: Comprehensive Production Logging



		Implementing Logging on Google Cloud



		Proactive Vigilance: Machine Learning Alerting Systems



		Implementing Alerting on Google Cloud



		Navigating the Maze: Debugging Machine Learning Systems



		The Role of Explainable AI in Debugging



		Conclusion: From Reactive Fire Drills to Proactive Management







		Model Retraining Strategies



		Why Retrain — Addressing the Core Issues of FinCredit



		Types of Model Retraining Strategies



		How to Retrain: Key Considerations for FinCredit



		Connecting Retraining to Governance and Compliance



		Leveraging Vertex AI for Retraining Strategies







		Model Maintenance Best Practices



		Continuous and Comprehensive Monitoring (Beyond Basic Accuracy)



		Proactive and Trigger-Based Model Retraining



		Robust Model Versioning and Rollback Capabilities



		Comprehensive Production Logging and Explainability



		Data and Model Lineage for Governance and Auditing



		Automated Alerting and Incident Response Plan



		Integrating Best Practices into an MLOps Framework







		Model and Data Lineage for Governance



		Understanding Data Lineage: Tracing the Journey of Information



		Implementing Data Lineage



		Understanding Model Lineage: Tracking the Evolution of Intelligence



		Implementing Model Lineage



		The Synergy: Data and Model Lineage for Comprehensive Governance



		Implementing Lineage with Google Cloud Vertex AI



		Benefits beyond Compliance







		Conclusion







		10. Practice Questions and Mock Exams



		Introduction



		Structure



		The Certification Gauntlet — Navigating the Final Hurdle



		Practice Questions for All Exam Domains



		The Imperative of Domain-Specific Practice



		Characteristics of High-Quality Practice Questions for Each Domain



		Illustrative Examples of Domain-Specific Practice Questions



		Domain: MLOps



		Integrating Practice Questions into the Study Cycle







		Full-Length Mock Exams



		Simulating the Real Exam Experience: Addressing the Unease of Maria



		Mastering Question Types and Time Management: Solving the Dilemma of David



		Enabling Performance Analysis and Targeted Improvement: Guiding the Strategy of Chloe



		Key Characteristics of Effective Full-Length Mock Exams for the Team of Innovatech







		Detailed Rationales for Answers



		The Indispensable Role of Detailed Rationales



		Transforming the Challenges at Innovatech into Learning Opportunities



		Illustrative Example: Practice Question with Detailed Rationale



		Leveraging Rationales for Maximum Impact in Your Preparation







		Understanding Exam Formats and Question Types



		General Exam Format



		Key Question Types You Will Encounter



		The Strategic Necessity of Mastering Exam Formats and Question Types







		Analyzing Performance and Identifying Weaknesses



		Beyond the Raw Score: The “Why” behind Your Performance



		A Systematic Approach to Performance Dissection



		Tools and Techniques for Effective Analysis



		From Analysis to Action: Addressing Identified Weaknesses







		Strategies for Improving Test-Taking Speed and Accuracy



		Mastering Time Management: The Art of Pacing



		Enhancing Accuracy: Precision under Pressure



		Building Mental Fortitude: Managing Exam Anxiety



		Applying Strategies at Innovatech Solutions







		Conclusion







		11. Exam Strategies and Tips



		Introduction



		Structure



		Case Study Title: The Certification Gauntlet — High-Stakes Exam Challenge of Innovate Solutions



		Effective Study Techniques



		Deconstructing the Challenge: Understanding the Exam Blueprint



		Crafting a Personalized and Structured Study Plan



		Embracing Active Learning Techniques



		The Power of Practice: Mock Exams and Question Deconstruction



		Effective Note-Taking and Information Synthesis



		Leveraging Case Studies for Practical Applications



		Understanding Personal Learning Habits







		Time Management during the Exam



		Establishing an Overall Pacing Strategy



		The “Triage” Approach: Tackle Confident Questions First



		The “Mark and Move On” Technique for Difficult Questions



		Strategic Time Allocation for Case Studies



		The Crucial Final Review Buffer



		Practicing Time Management: The Role of Mock Exams







		Approaching Different Question Types



		Tackling Multiple-Choice and Multiple-Select Questions



		Mastering the Case Study Questions: The Cornerstone of Practical Assessment



		Illustrative Mini-Scenario Application



		Bridging the Gap for Innovate Solutions



		The Importance of Practice







		Exam Day Expectations



		Pre-Exam Logistics: Setting the Stage for Success



		The Testing Environment: A Controlled Setting



		Exam Structure and Interface: Navigating the Digital Gauntlet



		During the Exam: Rules of Conduct



		Post-Exam Procedures: The Immediate Aftermath







		Managing Exam Anxiety and Staying Focused



		Understanding Exam Anxiety: The Unseen Opponent



		Strategies for Managing Exam Anxiety



		Strategies for Staying Focused



		Applying These Strategies to Innovate Solutions







		Last-Minute Preparation and Resource Navigation



		The “Don’ts” of Last-Minute Preparation: Avoiding Common Pitfalls



		The “Do’s” of Last-Minute Preparation: Calm Consolidation and Strategic Review



		Navigating Key Resources Effectively in the Final Stretch



		Pre-Exam Logistics and Mental Preparation: Setting the Stage for Success



		During the Exam: Leveraging In-Exam Resources







		Conclusion







		Index











Guide





		Title Page



		Copyright Page



		Table of Contents



		1. Introduction to GCP and ML











OEBPS/images/line.jpg





OEBPS/images/tick.jpg





OEBPS/images/skill.jpg





OEBPS/images/qr1.jpg





OEBPS/images/qr.jpg





OEBPS/images/cqr.jpg





OEBPS/images/logo.jpg





OEBPS/images/cover.jpg
AVA

Exam Guide

Master Vertex Al, MLOps, Generative Al,
BigQuery ML, Dataflow, and Production
Machine Learning to Pass the
Certification Exam





