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INTRODUCTION 

 

The development of the digital world came with the 

massive volume of data, and making use of this data 

productively is the need of the hour. This information 

is used to drive innovation, gain insights, automate 

operations, and make real-time decisions. Here, the 

convergence of Artificial Intelligence (AI) and Big 

Data came to the rescue. It plays a transformative role 

in how well data is analysed and utilized. Google 

Cloud Platform (GCP) is one such platform striving to 

fulfill this role. It stands out for its innovation in AI 

and big data analytics. It offers a whole ecosystem, an 

integrated suite of tools for all the purposes of 

businesses. It is known for its deep business expertise 

and has the data infrastructure to support this 

revolution. 

The article discusses how GCP's key AI and Big Data 

services, particularly Vertex AI and BigQuery, 

transform how data is dealt with, provide sophisticated 

insights, and drive decision-making in businesses. 

 

BigQuery: Redefining Scalable, Real-Time Data 

Analytics 

BigQuery is the heart of GCP's Big Data capabilities, 

a fully managed, serverless data warehouse. It was 

made available to the public in November 2011. It is 

designed to handle large-scale data analytics with 

superfast speed. It allows users to run complex SQL 

queries on big datasets. 

Some of the features BigQuery provides are: 

 

Speed and Scalability 

BigQuery serves SQL queries at high speed due to its 

distributed and serverless architecture. It separates 

computation and storage. The serverless architecture 

eliminates the need for infrastructure management and 

allows for scaling dynamically large data sets and 

processing queries quickly. With on-demand pricing 

and auto-scaling, businesses have to pay only for the 

data processed, making it a cost-effective choice. It 

uses columnar storage that allows retrieval of only the 

necessary data for a query, improving speed and 

reducing processing overhead.  

It uses Dremel technology, a distributed query 

processing engine, to handle large datasets and 

complex queries. It can execute queries across billions 

of rows in seconds. A technique of materialized views 

that stores precomputed results, reducing the need for 

repeated calculations. 

 

Real-Time Insights 

BigQuery API allows businesses to support data 

streaming in real time, real-time dashboards, high-

speed queries, and a serverless architecture. High-

speed queries allow the execution of SQL statements, 

keeping businesses up to date and enabling real-time 

data processing. It allows quick data injection, 

processing, and analysis, allowing businesses to act as 

the need arises. This strategy is very useful on 

platforms like retail, e-commerce, finance, and 

logistics, where every second strategic changes are 

based on personalized recommendations, user 

behaviour, and market mood. Also, BigQuery's 

integration with other Google services like Vertex AI 

and DataFlow has advanced its capabilities in real-

time processing, predictive analysis, and personalized 

experience. 

 

Built-In Machine Learning (BigQuery ML) 

BigQuery ML uses SQL-like syntax to create, train, 

and deploy learning models within BigQuery, 

eliminating the need for extensive ML expertise and 

moving data into a separate environment. It offers 

integration with Vertex AI and Cloud AI APIs for 

advanced AI tasks. BigQuery ML supports a variety of 

other popular machine learning models such as Deep 

Neural Networks (DNNs), Linear Regression, 
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Principal Component Analysis (PCA), etc. BigQuery's 

ML integration with other Google services like Vertex 

AI and Cloud AI APIs allows the use of pre-trained 

models. It has the capability to use tools like Striim to 

enable real-time data processing for machine learning. 

BigQuery ML model provides a step-by-step 

explanation of how the model arrived at a particular 

prediction. 

 

Vertex AI: Revolutionizing Artificial Intelligence 

Vertex AI is Google Cloud’s unified platform, which 

was designed to integrate the entire ML lifecycle 

under one roof. It was launched in May 2021 with the 

aim of building, training, deploying, and monitoring 

ML models within a single interface. It enables data 

scientists to accelerate model development and 

deployment as the need of extensive code is reduced. 

 

Some of the features Vertex AI provides are: 

AutoML and Pre-trained Models 

Vertex AI offers options for pre-trained models, 

training new ML models, and AutoML models for 

automated model building, requiring minimal coding. 

It allows users to upload datasets and automatically 

train models. It has pre-trained APIs for natural 

language processing and for custom training, it 

provides framework like TensorFlow. Also, it 

provides scalable computing resources, acceleration 

units to enhance model performance and efficiency.  

 

Model Deployment 

Vertex AI has a framework that simplifies the 

deployment of trained models to several 

environments. For real time predictions it provides 

online serving and for large scale it provides batch 

serving. To ensure models are performing as expected 

and predictions it is providing can be trusted it 

provides tools for model monitoring.  

 

Vertex AI Pipelines 

Vertex AI pipeline is a system within GCP that allows 

creating, managing, automating, and orchestrating 

end-to-end machine learning (ML) workflows. It 

works in a serverless environment, allowing to build, 

train, and deploy ML models. It automates the entire 

process, creating robust, reproducible, and scalable AI 

applications. ML workflow can contain pre-built 

Google Cloud pipeline components, container-based, 

and Python function-based custom components.  

 

Feature Store 

Vertex AI provides a centralised repository for storing, 

managing, and serving ML features named ‘Feature 

Store’. It eliminates the need to repeat training for 

different models as the existing ones can be used. This 

accelerates model development. For example, a 

financial institution can store customer transaction 

history and derived features like average spending and 

transaction frequency in the Feature Store, making 

them readily available for various fraud detection and 

credit risk models. 

 

Unified AI Development 

With Vertex AI, users can manage models across 

AutoML, custom training, and pre-trained APIs. This 

allows both entry-level users and expert data scientists 

to build models together that solve real-world 

problems. 

 

Driving Industry-Specific Innovation 

Google Cloud's AI and big data capabilities are being 

adopted across various sectors: 

 

Healthcare 

Vertex AI and GCP tools have revolutionized the 

healthcare sector as they improve diagnostics, provide 

personalized treatment solutions, and automate daily 

operations. The tools analyze patient records, history, 

and medical images such as X-rays, MRIs to assist in 

the diagnosis of diseases. The system helps to identify 

high-risk patients, allowing medical staff to provide 

early help. This allows a reduction in readmission rates 

and improved patient outcomes. The tools analyze 

medical history and patient data to predict and provide 

personalized care, treatments, and medicines, hence 

improving patient outcomes. AI-enabled tools 

automate administrative tasks such as scheduling 

appointments, patient admissions, and inquiries, 

decreasing the workload of medical professionals.  

 

Retail 

Using Vertex AI and GCP, retailers are understanding 

customer behaviour and can provide a personalized 

shopping experience. The company can identify the 

sentiment of the product and provide trends and 

products accordingly. Its recommendation engine also 

allows for boosting sales since it suggests products 

based on individual preferences. 
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Finance 

Vertex AI and BigQuery provide tools to help the 

financial industry by automating processes, detecting 

fraud, and providing personalized customer 

experiences accurately. AI-enabled tools help 

automate daily tasks account opening and customer 

onboarding, and other tasks like claim settlement, loan 

processing. This helps in enhancing efficiency, 

reducing paperwork, and hence reducing costs. The 

algorithms analyze millions of banking transaction 

data and identify patterns, flag irregularities that can 

lead to fraudulent activities. This helps in preventing 

financial losses and maintaining goodwill. Google’s 

AI-enabled chatbots provide personalized financial 

advice, and virtual assistants provide support to 

customers, hence freeing bank personnel for other 

complex tasks. This allows customers to use the 

platform easily, hence enhancing customer 

satisfaction, trust, and loyalty.  

 

Manufacturing 

To enhance productivity, BigQuery and Vertex AI are 

being adopted by manufacturing industries as they 

help to streamline operations, improve quality, and 

enable timely maintenance. AI helps manufacturers to 

enhance productivity and efficiency as ML and AI 

models analyze production and human resource data 

and identify bottlenecks, hence increasing efficiency 

and suggesting ways to cut costs.  

It provides creative ideas for designing and developing 

new products. Its generative design algorithm allows 

manufacturers to create several design alternatives, 

marking them based on performance, cost, and 

manufacturability. The tools can be used for 

automation and quality improvement. They help in 

running quality checks, identifying defects. AI-

enabled sensors raise alarms for the maintenance of 

machines and predict potential failures. It helps 

minimize downtime. 

 

CONCLUSION 

 

Google Cloud Platform has strengthened analytics and 

decision-making with its BigQuery and Vertex AI 

platform. It sets a benchmark for intelligent 

automation by integrating data warehousing with 

advanced AI and ML capabilities. GCP's user-friendly 

approach has reduced the barrier to enter data analysis 

with its BigQuery's SQL-based interface and complex 

ML lifecycle is simplified by Vertex AI's unified 

platform.  

GCP enables organizations to innovate, improve 

decision making, automate their processes, and 

encourage data-driven use. As AI technology 

continues to unfold and data keeps on growing GCP 

stands at the forefront to drive future advancements. 
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