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OLTP VS OLAP

OLTP (Online Transactional Processing)

OLTP systems focus on handling individual 
transactions, such as customer orders, inventory 
updates, and financial transactions, in real-time.

OLAP (Online Analytical Processing)

OLAP systems are designed for complex data analysis, 
enabling users to perform multidimensional queries, 
data aggregation, and trend analysis.

Why Companies Need Both

Companies require both OLTP and OLAP systems to 
effectively manage their business operations. OLTP 
handles day-to-day transactions, while OLAP provides 
insights for strategic decision-making.

AI Use Cases Powered by OLAP

OLAP systems provide the robust data foundation 
required for many AI and machine learning use cases, 
such as predictive analytics, customer segmentation, 
and demand forecasting.

By understanding the fundamental differences between OLTP and OLAP, companies 

can leverage both systems to drive efficient operations and informed decision-making, 

ultimately supporting their AI and data-driven initiatives. 4



OLTP Systems

Postgres My SQL
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OLAP Systems

Teradata Redshift
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Increasing Analytics Spend

The data warehouse market is projected to grow rapidly at a CAGR of 22.5% from 2024-2032.
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Why do companies need OLAP

Multidimensional Data Analysis

OLAP systems allow companies to analyze data from 
multiple perspectives, such as time, product, region, 
and customer, providing deeper insights into business 
performance.

Rapid Reporting and Dashboards

OLAP systems enable companies to quickly generate 
customized reports and interactive dashboards, 
empowering decision-makers with real-time data-
driven insights.

Trend Identification and Forecasting

OLAP systems help companies identify patterns, 
trends, and anomalies in their data, allowing them to 
make more informed decisions and better predict 
future performance.

Improved Business Agility

OLAP systems provide companies with the flexibility to 
adapt to changing business requirements, enabling 
them to quickly access and analyze data from various 
sources.

OLAP systems are a powerful tool for companies to gain deeper, more comprehensive 

insights into their business operations, enabling them to make more informed, data-driven 

decisions and stay competitive in their respective markets. 8
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Limitations of First Generation

Limited Data Handling Capabilities

First-generation data warehouses were 
designed primarily for Business Intelligence (BI) 
purposes, with a focus on structured data and 

limited ability to handle unstructured data and 
real-time analysis required for AI use cases.

Rigid Data Model

The fixed schema and dimensional data model of 
first-generation data warehouses can't 

accommodate the flexible and evolving data 
structures often required for AI models, which 

need to process diverse data sources and types.

Slow Performance

First-generation data warehouses are 
optimized for batch processing and reporting, 

which may not provide the low-latency and 
high-throughput performance needed for 
real-time AI applications that require rapid 

data ingestion and analysis.

In summary, the design and architecture of first-generation data warehouses are optimized for BI 

use cases, but lack the flexibility, performance, and scalability required for modern AI applications, 

which demand the ability to handle diverse, real-time data at scale. 11
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Data lake

Data Lakes and the Hadoop Movement

The second generation data analytics platforms 
offloaded raw data into data lakes - low-cost 

storage systems with a file API that hold data in 
generic and open file formats like Apache 

Parquet and ORC.

Cloud Data Lakes and Data 

Warehouses
Cloud data lakes like S3, ADLS and GCS 

replaced HDFS, offering superior durability, 
geo-replication, and extremely low-cost 

archival storage. This two-tier data lake and 
data warehouse architecture is now dominant 

in the industry.

Complexity and Challenges

While the cloud data lake and warehouse 
architecture is cheap due to separate storage 
and compute, it is highly complex for users. 

Data is ETLed into lakes and then ELTed into 
warehouses, creating delays and new failure 

modes. Advanced analytics like machine 
learning are not well-suited for these 

architectures.

The current data architectures, while cost-effective, suffer from increased complexity, 

delays, and challenges in supporting advanced analytics use cases. 13



Why datalakes are not good enough

Data Lakes for AI

Data lakes are well-suited for AI and 
machine learning workloads due to 
their ability to handle large, diverse, 
and unstructured data sets. The 
flexible schema and real-time 
processing capabilities make them 
ideal for AI-driven insights.

Limitations for BI

While data lakes can provide a 
centralized repository for data, they 
often lack the structured, schema-
driven approach required for 
effective business intelligence (BI) 
reporting and analytics. BI tools 
typically perform better with data 
stored in a data warehouse.

Need for ETL to Warehouses

To achieve optimal BI performance, 
data from the data lake often needs 
to be extracted, transformed, and 
loaded (ETL) into a data warehouse. 
The data warehouse provides a 
more organized, schema-driven 
structure that BI tools can leverage 
for faster, more reliable reporting 
and analysis.

In summary, while data lakes are well-suited for AI and machine learning workloads, 

they often require additional ETL processes to a data warehouse to achieve optimal 

performance for business intelligence and reporting purposes. 14
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Lakehouses

Lakehouse Architecture

Lakehouse architecture integrates the data 
warehouse and data lake concepts, providing a 

unified platform for analytics and machine 
learning.

Metadata Layer Significance

The metadata layer is the crux of the 
lakehouse architecture, as it manages the data 

schema, partitioning, and other metadata to 
enable efficient querying and processing.

File Formats

Common file formats used in lakehouse 
architectures include Apache Iceberg, Hudi, 
and Delta Lake, which provide features like 
ACID transactions, time travel, and schema 

evolution.

The lakehouse architecture, with its emphasis on the metadata layer and 

use of advanced file formats, offers a powerful and flexible data platform 

for modern analytical and machine learning workloads. 17



In Product Analytics
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Separation of Storage and Compute - Leader
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Additional EBS Cache
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Shared IO

25



Data Pruning
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Traditional Microservice
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AI Agents
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AI Agents
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Demo
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AI Agents
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Our Toy Graph
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Demo

41



42



Thank You
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