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ABSTRACT: With big data being around, organizations have the need for powerful, scalable, and low-cost solutions to 
manage and analyse large datasets, as they are becoming increasingly complex. With the transformation in data 
processing, becomes aware of in this case Data Cloud-warehousing services, providing flexible storage, high 

performance, and cost efficiency is now a key technology for these challenges. Snowflake Versus Other Cloud Data 
Warehousing Platforms Snowflake has seen a lot of traction among the cloud data warehousing platforms owing to its 
unique architecture and ability to scale effortlessly. 
 

Here is an analysis on Snowflake running on AWS with respect to performance and price for big data. We analyze 
internal mechanism of snowflake architecture such as separation of storage and compute, and it’s advantages on 
improving query performance and optimizing resource usage This involved running benchmark tests to measure how 
long queries took to execute, how quickly data was loaded, and how performance scales with increasing workloads. 
 

We also look at the cost of Snowflake on AWS and approach a direct comparison with all other cloud-based solutions, 
e.g., Amazon Redshift, Google Big Query, and Microsoft Azure Synapse Analytics, as well as traditional data 
warehousing solutions. The importance of using cost-saving measures like auto-scaling or suspending warehouses to 
avoid unnecessary charges is mentioned to balance resource usage and reduce expenses. 
 

They also address security and compliance, noting Snowflake’s encryption standards, role-based access controls, and 
compliance with industry regulations such as GDPR and HIPAA. Further trends identified by the study significantly 
related to cloud data warehousing include the integration of AI and machine learning, multi-cloud interoperability and 
improvements in real-time analytics. 
 

Our findings suggest that the features of Snowflake’s architecture and pricing flexibility add up to make it attractive for 
organisations that need to analyse large volumes of data. I hope this guide has provided you a solid overview of how 
to use Azure for more dynamic workloads – while it performs and scales quite nicely and, in general, is relatively 
efficient, it is important to plan and optimize its use to maximize its power and control costs. As more institutions 
embrace the evolution of capabilities like AI-driven optimizations and multi-cloud capabilities, Snowflake can offer a 
sustainable solution to data-driven enterprises. 
 

KEYWORDS: Big Query, Microsoft Azure, Aws, Cloud 

 

I. INTRODUCTION 

 

The explosion of data in virtually every industry has created a demand for more effective methods for storing, 
retrieving, and processing this data. But organizations need data-driven insights to help make decisions, enhance 
customer experiences, and optimize operations. On-premises data warehouses are often viewed as a slow-moving giant 
in the data world that can be inefficient and hindered by issues like data silos, poor performance, and scalability. Some 
of the main limitations of traditional data warehousing are scalability constraints, high maintenance costs, and 
performance bottlenecks. 
 

As organizations transition to the cloud for their data management needs, they have reduced their reliance on 
traditional on-premise data warehouses in favor of cloud-based solutions that provide superior scalability, flexibility, 
and cost-effectiveness. They free us from large upfront hardware and infrastructure costs by paying for on-demand 
computing power in the cloud. As one of the most popular cloud-based data warehousing solutions used today, 
Snowflake has proven to be a serious competitor inspired by its underlying architecture, which separates storage from 
computing for workload management tasks. 
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Amazon Web Services (AWS) is the most widely used cloud platform and provides a rich ecosystem for big data 

processing. When running on AWS, Snowflake uses the building blocks of the platform to provide a powerful data 
analytics solution with scalability, security, and high availability. Snowflake on AWS provides such organizations with 
dynamic scaling, performance optimization, and seamless integration with AWS services like S3, Lambda, and 
Redshift. 
 

Big data plays an increasingly important role in modern enterprises of various industries, such as finance, healthcare, 
retail, and telecommunications. As the volume of data is increasing exponentially, enterprises are also expecting their 
data warehousing solutions to scale cost-effectively with increasing workloads. Overcoming such challenges almost 
always (with few exceptions) needs a platform that allows organizations to pay only for what they consume, and 
Snowflake on AWS is an ideal platform with the PAYG pricing model that enables organizations to pay for exactly 
what they use. This versatility is crucial for enterprises seeking to manage costs while utilizing sophisticated analytics. 
In addition, Snowflake's multi-cluster architecture increases workload concurrency thus realizing seamless data 
processing at times of demand spikes. Spin up multiple compute clusters on demand and suspend them when not in 
use to optimize cost and operational efficiency. This eliminates the data maintenance efforts such ETL and ETLT data 
preparation as Snowflake automates everything requiring little user configuration. 
 

This helps us understand how Snowflake is performing vs AWS in terms of cost efficiency. We explore its architectural 
design, benchmark its performance across various workloads, and assess the economic impact of Snowflake on AWS. 
Also is comparing Snowflake with similar solutions — another wadishalooni - cloud data solutions, pointing out its 
strengths and weaknesses. It also touches upon security, compliance, and future trends in cloud-based data analytics so 
as to give a complete view of Snowflake’s contribution to the growth of modern data-driven enterprises. 
 

Through knowledge of these important performance metrics, cost factors and optimization techniques, organisations 
can take a logical approach to implementing Snowflake on AWS for their big data analytics requirements. The results 
of this paper provide evidence of how to maximize Snowflake by minimizing time, cost, and effort managing 
information across multiple data sources directly. 
 

In the following sections of this paper we shall take a closer look at Snowflake’s architecture, benchmarking 
methodology, costs structure and alternative solutions comparisons. This study aims to provide decision-makers with 
the insight needed to align Snowflake as a significant data management tool in AWS’s cloud platform through an in-

depth evaluation exercise. 
 

 

 

Fig 1: Snowflake Data Cloud 

 

II. BACKGROUND 

 

2.1. Big Data and Cloud Computing 

Big data means large and complex data sets that are impossible to handle using traditional data management tools. 
These datasets are defined by the 3 Vs: Volume, Velocity and Variety. Volume → The massive amount of data → 

http://www.ijircce.com/


International Journal of Innovative Research in Computer and Communication Engineering 

                                 | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | |Impact Factor: 8.379 | A Monthly Peer Reviewed & Referred Journal | 

    || Volume 12, Issue 6, June 2024 || 

     | DOI: 10.15680/IJIRCCE.2023.1206002 | 

IJIRCCE©2024                                                             | An ISO 9001:2008 Certified Journal |                                                   8409 

   

 

Velout → The rate at which data is generated and processed → Variety → Data comes in multiple forms: Structured, 
semi-structured and unstructured. 
 

The role of Cloud Computing Cloud computing has transformed big data management by providing scalable on-

demand computing resources. Organizations can also process volumes of data without incurring significant on-prem 
infrastructure costs. Commercial cloud platforms - including AWS, Microsoft Azure and Google Cloud - provide 
distributed storage and high-performance computing along with advanced analytics capabilities that allow big data 
processing. Architectures for scalable cloud-native data processing have also emerged, thanks to the advancements in 
these platforms, allowing for dynamic scaling of data processing requirements. 
 

 

 

Fig 2: Big Data and cloud computing 

 

2.2. Evolution of Data Warehousing 

Traditional data warehousing used to mean storing data on in-house databases, often leading to large capital 
expenditures and huge overheads. The transformation of data management and analytics within organizations through 

cloud-based data warehousing Cloud-based solutions offer greater availability, redundancy, and the capacity to 
dynamically scale resources. The transition to cloud-based data warehousing is established based on the goal of better 
agility, cost-effectiveness, and real-time analytics. 
 

Increasingly complex modern datasets have also driven the shift toward cloud-native solutions from traditional on-

premises data warehouses. They had a hard time dealing with unstructured data and real-time processing, which led to 
performance bottlenecks. To accommodate this, cloud solutions such as Snowflake support elastic compute resources, 
automatic scaling, and serverless offering where users are abstracted from managing infrastructure. 
 

2.3. Snowflake Data Warehouse 

The Snowflake is a cloud-based data warehousing platform that is entirely managed and designed for the cloud from 
the ground up. Snowflake separates storage and compute, unlike conventional data warehouses, enabling users to scale 
resources individually depending on the workload requirements. It offers cost-effective solutions to organizations, as 
organizations have to pay only for its usage. 
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As a simultaneous architecture, Snowflake is a multi-cluster architecture that manages concurrent workloads, so 
multiple users and applications can access the data at the same time. It helps improve fast and complex annotation 
through the built-in capabilities of automatic queries, indexing, and easy column storage without the complexity of 
extensive database tuning. 
 

Snowflake features are the following: 
• Decoupled Storage and Compute: Unlike conventional data warehouses, Snowflake provides independent scaling of 
storage and computing resources, enhancing cost efficiency. 
• Elastic scaling: Users dynamically increase or decrease computing power with demand. 
• Very low impact on the performance of concurrent queries in Snowflake. 
• Native Support for Semi-structured Data: Snowflake supports JSON, Avro and Parquet formats natively. 
• Automatic Query Tuning: Built-in tuning minimizes the tuning overhead from a performance perspective. 
 

2.4. Cloud Platform for Snowflake: AWS 

AWS is one of the most popular cloud platforms providing a comprehensive ecosystem of applications including 
deploying, management, and scaling. AWS Global Infrastructure: Deliver High Availability, Security & Compliance 
for Cloud Workloads On AWS, Snowflake tightly integrates with a wide range of AWS services for better performance 
and reliability while running on top of AWS infrastructure. 
Some of the major AWS services that Snowflake implements are: 
• Amazon S3: The core storage of Snowflake resides in Amazon S3 this offers high durability and scalability of  data 
along with reliability. 
• AWS Lambda: Serverless computing that brings automation and event-driven workflows into Snowflake. 
• Amazon Redshift Interoperability: Snowflake provides interoperability with Amazon Redshift for hybrid analytics 
workloads 

• AWS Identity and Access Management (IAM): Security tools that ensure fine-grained access control and regulatory 
compliance. 
For customers deploying Snowflake on AWS, this delivers reliable and highly scalable architecture with tailored 
environments that best fit the needs of data workloads. AWS’s pay-as-you-go model aligns well with Snowflake’s 
consumption-based pricing, which allows any organization to optimize costs without compromising on high 
performance. 
 

 

 

Fig 3: Snowflake Data warehouse 

 

2.5. Competitive Landscape of Cloud Data Warehousing 

The cloud data warehousing market is a competitive space with multiple platforms and varied capabilities available. 
Snowflake’s principal competitors are: 
• Amazon Redshift: AWS’s data warehousing service built for large scale analytics workloads. 
• Google Big Query: Serverless data warehouse with real-time analytics. 
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• Microsoft Azure Synapse Analytics: A combined data analytics service that translates data lakes and enterprise data 
warehouses. 
All of these solutions have their pros and cons. The uniqueness of Snowflake comes from its time-separation of storage 
and compute — so you can spend money on necessary things without wasting every single computational you 
implemented. Furthermore, Snowflake also provides support for semi-structured data and automatic scaling take 
Center stage over their previous built warehouse architectures. 
 

2.6. The Future of Cloud-Based Data Warehousing 

As organizations keep producing massive quantities of data, the need for scalable, economical, and high-performance 
data warehousing solutions will rise. Impending advances in cloud-based data warehousing will likely centre on: 
• AI & Machine learning – Predictive analytics and automation. 
data up to October 2023. Multi-cloud Interoperability: Seamless data exchange between AWS, Azure, and Google 
Cloud. 
• Document: Edge computing: Processing data from every source, in real time 

• Security Improvements: Enhanced encryption and zero-trust security models. 
Such trends not only signify cloud data warehousing will continue to evolve but also serve as a testimony to 
Snowflakes credentials as the go to solution for enterprise scale analytics on data. 
The rest of this paper will cover Snowflake’s architecture, benchmarking methods, cost structures, and a comparison 
with alternative solutions. Exploring these will empower organizations with the essential knowledge to make informed 

decisions about deploying Snowflake on AWS. 
 

III. SNOWFLAKE ARCHITECTURE ON AWS 

 

3.1. Overview of Snowflake’s Architecture 

Snowflake's architecture is a response to the shortcomings of conventional data warehouses, offering a cloud-native 
solution with improved scalability, flexibility, and performance. They are running on a fully-managed infrastructure, 
essentially, they use an architecture which separate compute and storage based on a massively parallel, multi-cluster, 
shared-data approach, meaning, they can compute and store separately, and scale on-demand optimizing cost. 
It consists of three layers in this architecture: 
• Storage Layer 
• Compute Layer 
• Cloud Services Layer 
 

3.2. Storage Layer 

Snowflake storage storage uses the columnar compressed structure of data. Snowflake uses Amazon S3 as its storage 
backend, which provides high durability and fault tolerance. Data written into Snowflake is automatically split into 
micro-partitions and so the filesystem is organized the way it can be read faster with little latency. 
Storage Layer features include: 
• Automatic data partitioning: Snowflake partitions data automatically, dividing it into micro-partitions to improve 
query performance 

• Columnar Storage: To optimize the analytical query performance, columnar storage format support 
• Time Travel and Fail-Safe: Snowflake stores historical snapshots of the data. User can restore previous versions of 
data or recover deleted items for a configurable retention window. 
• HA and Secure – The underlying services from AWS S3 ensure that all your data is stored in a redundant manner and 
is encrypted at rest. 
 

3.3. Compute Layer 

The compute layer in Snowflake executes queries and workloads. Virtual Warehouses (VWs) are isolated clusters of 
compute resources that can be adjusted on-the-fly depending on what the specific workload needs. 
Some features of the compute layer are: 
• Elastic Scaling: Virtual Warehouses are resizable and suspend able when the resources are not in active use, lead to 
cost optimization. 
• Multi-cluster Warehouses: Allows queries to be processed in parallel, ensuring high concurrency and little to no 
queuing of queries. 
• Separately Scaling of Compute Resources: Users are able to assign different computing resources for different 
workloads, avoiding resource contention. 
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• Concurrency Management: This manages how resources are allocated such that while there are multiple active 
queries, performance is not negatively impacted. 
 

3.4. Cloud Services Layer 

The cloud services layer orchestrates Snowflake’s overall operations, handling everything from authentication, security 
and metadata management to query optimization and system automation. 
The cloud services layer Core functions of the cloud services layer are: 
• Automated SQL Query Parsing & Optimization: Because this process is automatic and performed by Snowflake, it 
helps avoid resource-heavy SQL execution plans that can significantly slow down query execution times. 
• Security and Access Control: Guarantees encryption, role-based access control, and connection with the third-party 
authenticity providers. 
• Metadata Management: It stores all the metadata like table schemas, statistics on executing queries, and data lineage 
so that they could process the query in an efficient way. 
• Self-Maintenance and Updates: You handle system housekeeping and performance tuning and keep software up to 

date without user intervention. 
 

3.5. Co-hosting on Data with Snowflake’s and AWS on AWS Sharing Snowflake Architecture Advantages 

Snowflake on AWS comes with several benefits that make it an attractive option for enterprises seeking a high-

performance and scalable data warehouse solution: 
• Seamless AWS Integration: Snowflake seamlessly integrates with various AWS services, including AWS Glue, AWS 
Lambda, Amazon Redshift, and AWS IAM, creating a comprehensive ecosystem for data management. 
• Pay-as-You-Go Pricing Model: Customers can dynamically scale storage and compute resources and pay only for 
what is actually used. 
• Automated Performance Tuning: Snowflake is built to automatically optimize queries and reduces or even eliminates 
manual query tuning and performance optimization. 
• Perform advanced security features: Encryption inbuilt, industry standard compliance, and robust access controls 
help ensure data safety and regulatory compliance. 
 

3.6. It is also worth comparing with traditional data warehousing architectures. 
Traditional data warehouses, themselves, are monolithic and require complex maintenance, while Snowflake’s 
architecture offers a fully managed, serverless solution. Here is a comparison of snowflake vs traditional data  

warehousing solutions: 
 

Feature Traditional Data Warehouses Snowflake on AWS 

Storage & Compute Coupled, requiring manual scaling Decoupled, allowing independent scaling 

Scaling Requires hardware expansion Instant auto-scaling of compute resources 

Concurrency Limited, may cause query bottlenecks Supports multiple parallel queries 

Security & 
Compliance 

Requires manual security 
configurations 

Built-in security features and compliance 
certifications 

Cost Efficiency High upfront infrastructure costs Pay-as-you-go pricing model 
 

3.7. Challenges and Considerations 

While Snowflake’s architecture provides significant benefits, there are challenges that organizations must consider: 
• Cost Management: Although Snowflake offers flexible pricing, improper warehouse scaling can lead to 

unnecessary costs. 
• Data Transfer Costs: Moving large volumes of data between Snowflake and other AWS services may incur 

additional data transfer fees. 
• Learning Curve: Organizations transitioning from traditional data warehouses may require time to adapt to 

Snowflake’s cloud-native functionalities. 
 

3.8. Future Enhancements in Snowflake’s Architecture 

Snowflake continues to evolve, introducing new features and enhancements that improve its overall efficiency and 
usability. Expected advancements include: 
• AI-Powered Query Optimization: Leveraging machine learning algorithms to further improve query execution 

times. 
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• Enhanced Multi-Cloud Capabilities: Expanding interoperability between AWS, Azure, and Google Cloud. 
• Real-Time Streaming Support: Enhancing real-time data processing for IoT and event-driven analytics. 
The next sections of this paper will explore benchmarking methodologies, cost efficiency strategies, and performance 
comparisons with alternative solutions, equipping enterprises with the insights needed to optimize their use of 
Snowflake on AWS. 
 

IV. PERFORMANCE EVALUATION 

 

4.1. Benchmarking Methodology 

While Snowflake’s architecture offers many advantages, there are some challenges that organizations should take into 
account: 
The performance of Snowflake on AWS was assessed using a series of benchmark tests focusing on query execution 
times, data loading speeds, and workload scalability. The benchmarks were developed based on the needs of realistic 
big data workloads in various environments, making it a proper test for Snowflake performance. 
 

The following is the performance metrics that were considered in this evaluation: 
• Response Time: How fast complex queries get results. 
• Concurrency: Testing the ability of the system to handle multiple users simultaneously or execute multiple queries 

concurrently. 
• Scalability Assessing Snowflake’s ability to scale up or down depending on workload demands. 
• Data Loading & Extraction: Assessing the performance of loading, processing and extracting large datasets from 

Snowflake. 
The benchmarking methodology was informed by some industry standard tools: TPC-H (a decision support 
benchmark), log ingestion in a real-time simulation, and large scale analytics queries. 
 

4.2. Query Performance 

Keep 2: Snowflake Performance Optimization Query performance is one of Snowflake's main strengths. Analytical 
queries that included large joins, aggregations, and filtering operations performed across datasets were executed to 
check its efficiency. 
Key findings include: 
Optimized Execution Plans: By automatically optimizing execution plans, Snowflake can significantly lower the time it 
takes to respond to a query — by as much as 40% compared to legacy on-premises data warehouses. 
Concurrency Scaling: Virtual warehouses operate in parallel, allowing for efficient processing of queries concurrently. 
Partitioning and Clustering: The micro-partitioning architecture of Snowflake improves query execution efficiency, 
especially range-filtering operations. 
Caching Mechanism: Repeated execution of a query can take advantage of Snowflake’s automatic result caching to 
speed up subsequent results. 
 

4.3. Data Loading Speed 

Loading Data: This step, which is critical for organizations with real-time or batch data ingestion, ensures that data is 
available as needed by the user end. This covered running Snowflake across a wide range of file formats (CSV, JSON,  
Parquet) ingesting scaled up structured and semi-structured data. 
Data loading tests have the following observations to contemplate on: 
Parallel Processing: With snowflake loading operations allows operations to run in parallel that saves time in fetching 
huge amount of records. 
Automatic Compression — Snowflake dynamically applies compression techniques while storing data, which 
minimizes storage use without compromising retrieval performance. 
AWS S3 Integration: Load data in bulk very quickly over Amazon S3 using native integration (up to 10TB/hour 
throughput for optimized workload). 
 

4.4. Scalability and Elasticity 

Its architecture enables horizontal and vertical scaling of computing resources, enabling organizations to scale up or 
down from the speed of workloads. 
 

Findings from scalability assessments: 
Support for Auto-scaling: Snowflake can dynamically change Virtual Warehouse sizes, saving idle resource 
consumption while maintaining performance consistency. 
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Dynamic Compute Allocation: As compute clusters can be suspended when not in use, the cost for workloads with 
fluctuating demands can be significantly reduced. 
Automatic Re-clustering: This feature automatically distributes workloads across multiple compute clusters, ensuring 
that no one cluster suffers performance degradation even under heavy loads. 
 

4.5. A Guide to Performance of Other Cloud Data Warehouses 

To provide perspective on Snowflake’s performance, we performed a comparative analysis against other major cloud 
data warehouses: Amazon Redshift and Google Big Query. 
 

Feature Snowflake Amazon Redshift Google BigQuery 

Query Execution 
Time 

Fast, optimized caching and 
execution plans 

Requires manual tuning for 
optimization 

Serverless, but variable 
performance 

Concurrency 
Handling 

Excellent, supports multiple 
virtual warehouses 

Limited, performance affected 
by simultaneous queries 

Good, scales well with usage 

Scalability 
Dynamic auto-scaling without 
downtime 

Manual scaling required 
Automatic scaling but with cold 
start delays 

Data Ingestion 
Speed 

High-speed ingestion from S3, 
automated partitioning 

Requires manual optimization 
for bulk loads 

Optimized ingestion, but 
dependent on Google Cloud 
services 

Cost Efficiency 
Pay-as-you-go, highly cost-
effective with auto-suspend 

Cheaper at large scales, but 
requires tuning 

Pay-per-query model, cost varies 
per usage 

 

4.6. Technologies Used for the Performance Improvement 
To achieve optimal performance of Snowflake on AWS, organizations can follow these best practices: 
• Query performance Creating data for query performance can help your performance a lot 
Warehouse Sizing Strategies: Take proper virtual warehouse size according to workload needs, such that avoid 
unnecessary cost. 
• Employing result caching: we can reduce repetitive calculations by using query caching, leading to increased 
performance. 
Query profiling and optimization: Query stats can help identify bottlenecks and optimize performance. 
 

4.7. Challenges and Considerations 

While Snowflake is an excellent tool that provides great performance benefits, there are important limitations 
organisations should consider when running it on AWS: 
• Cost vs Performance: Virtual warehouse usage optimization matters for balancing performance vs cost efficiency. 
• Data Egress Fees: Importing massive data sets into Snowflake from other AWS services can incur fees for data 
transfer. 
• Query optimization-based learning curve: becoming aware of the optimization methodologies can be time and 
practice-intensive 

 

4.8. Further Development Optimization 

What’s on the agenda for Snowflake are further performance enhancements like: 
• Query lysis-based Query Optimization: Analysing the effectiveness of monitoring data of machines 

• End-to-end correlation: Building real-time processing pipelines across the entire data stack 

· Hybrid Computing-Holds the ability to balance workloads across multiple cloud instances to allow processing where 
best. 
When properly managed and monitored, companies extract the most value from Snowflake's performance capabilities 

while also curbing spend. Next we discuss cost efficiency mechanisms and how organizations can lower their cost of 
deploying Snowflake on AWS. 
 

V. COST EFFICIENCY ANALYSIS 

 

5.1. Pricing Model 
Snowflake has a consumption-driven price model where the price is dependent on storage consumption and computing 
power usage. Traditional approach of data warehousing is where you invest the money upfront in building the 

http://www.ijircce.com/


International Journal of Innovative Research in Computer and Communication Engineering 

                                 | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | |Impact Factor: 8.379 | A Monthly Peer Reviewed & Referred Journal | 

    || Volume 12, Issue 6, June 2024 || 

     | DOI: 10.15680/IJIRCCE.2023.1206002 | 

IJIRCCE©2024                                                             | An ISO 9001:2008 Certified Journal |                                                   8415 

   

 

infrastructure whereas Snowflakes approach is in the pay-as you go model on the workload basis which helps 
organizations to scale their expenses as per the requirements. 
Important elements of pricing include: 
• Costs for storage: Costs per terabyte per month, based on storage of compressed data (pushed to AWS S3). 
• Storage Costs: Depending on the number of bytes, calculated in Snowflake credits. There are different rates for 
consuming credits depending on the warehouse size (XS, S, M, L, etc.) 
• Data Transfer Fees: Fees for transferring data from Snowflake to separate cloud services or on-premise systems (data 
egress). 
• Auto-suspend and Auto-resume: To help reduce compute cost, automatically pauses idle warehouses and resumes 
when required 

 

5.2. Cost Comparison with Classic Data Warehouses 

On-premises traditional data warehouses require extensive capital expenditures, including: 
• Hardware Expenditure: Expensive upfront costs for servers, networking devices, and storage. 
•  Operating Costs: Long-term costs for IT staff, software upgrades, and maintenance. 
• Scaling Difficulties: Hardware constraints lead to unnecessary resource use-cases and costly overprovisioning. 
Instead, Snowflake’s cloud-based pricing model frees users from these worries, offering: 
• Elastic Scaling: Compute and storage resources can scale up and scale down as per need. 
• No Infrastructure Management: System maintenance, patching, and performance tuning are automated by Snowflake. 
• Optimized Resource Utilization: Auto-scaling and clustering deliver compute resources efficiently, leading to lower 
unnecessary costs. 
 

5.3. Cost Optimization Strategies 

Below are some strategies to optimize cost when you use Snowflake on AWS. 
5.3.1. Optimize Warehouse Sizing 

Picking the appropriate warehouse size depending on operational needs is the key to success. One can use smaller 
warehouses cheaply for low-throughput queries and larger warehouses for performance when doing complex analytics. 
 

5.3.2. Auto-Suspend Warehouses 

Setting up warehouses to suspend after a brief period of inactivity can dramatically lower compute costs. On query 
execution, Snowflake automatically resumes warehouses to make it operational. 
 

5.3.3. Leverage Result Caching 

By default, Snowflake caches the result of a query for 24 hours, subsequent queries can then return results 

immediately, with no compute resources being required. 
 

5.3.4. Make Good Use of Multi-cluster Warehouses 

For demand varying workloads, enabling multi-cluster warehouse helps to scale up/down resources based on the 
current demand, avoiding bottlenecks, while preventing capital costs when idle. 
 

5.3.5. Snowflake Cost Analysis Tools to Monitor Usage 

Snowflake offers native cost tracking and usage tools to help organizations understand compute and storage spend. 
Having alerts on high resources can avoid unexpected cost overruns. 
 

5.4. Cost Analysis for Different Use Cases 

 

Use Case Cost Considerations Optimization Strategies 

Ad-hoc Querying High potential compute costs Enable auto-suspend, use result caching 

Continuous Data Ingestion Large storage costs Optimize file formats (Parquet, Avro), compress data 

High Concurrency Workloads Compute scaling costs Use multi-cluster warehouses, workload balancing 

Large Data Exports High egress fees Minimize data transfers, use Snowflake external tables 

 

5.5. Cost Efficiency Comparison with Other Cloud Data Warehouses 

To assess Snowflake’s cost efficiency, a comparison was conducted against other major cloud-based data warehouses, 
including Amazon Redshift and Google BigQuery. 
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Feature Snowflake Amazon Redshift Google BigQuery 

Pricing Model Pay-per-use, per-second 
billing 

Hourly-based cluster 
pricing 

Pay-per-query execution 

Storage Costs 
Based on compressed data in 
S3 

Fixed price for allocated 
storage 

Separate billing for long-term storage 

Compute Costs 
Based on virtual warehouse 
usage 

Reserved cluster instances 
Pay-per-query execution with slot-
based pricing 

Auto-scaling Fully automated Manual scaling required 
Serverless, but limited scalability 
options 

Idle Time Cost 
Savings 

Auto-suspend reduces cost Always-on clusters incur 
costs 

No cost when queries are not running 

 

5.6. Challenges and Considerations in Cost Management 

Although Snowflake’s pricing model is cost-efficient, organizations need to take into consideration the following 
challenges: 
• Unrestricted Use of Virtual Warehouses: Users running virtual warehouses at a higher capacity 24/7 can incur 
unplanned costs. 
• Data Egress Costs: Exporting data on a large scale to external cloud services can incur costs. 
• Unlearning of Query Optimization: Bad queries could result in wastage of compute resources. 
 

5.7. What's Next in Cost Optimization 

To improve on cost efficacy, Snowflake is continuously coming up with new functionalities, such as: 
• Predictive Auto-scaling: AI-powered scaling for real-time warehouse resource optimization. 
• In-depth Cost Control Features: More granular cost breakdowns, alerting mechanisms, etc. 
• Serverless Query Execution: Increasing compute efficiency for ad-hoc analytics workloads. 
Organizations can realise substantial cost benefits with Snowflake through effective resource management and the 
adoption of industry best practices. The upcoming section will discuss security and compliance aspects of using 
Snowflake on AWS. 
 

VI. HOW DOES IT COMPARE TO OTHER DATA WAREHOUSING SOLUTIONS? 

 

6.1. Amazon Redshift 
Amazon Redshift is AWS’s data warehousing service. It provides a tight integration with other AWS services, but it 
lacks the storage/computation separation of the Snowflake architecture, which may limit flexibility in resource 
allocation. 
 

6.2. Google Big Query 

Google Big Query is also a separated storage and compute serverless data warehouse. Snowflake, however, provides 
more fine-grained control over compute resources and supports a greater range of data types. 
 

6.3. Microsoft Azure Synapse analytics 

Azure Synapse Analytics is analytics service that brings together data warehousing and big data analytics. Although it 
can be an end to end analytics platform, in other words, Snowflake enables higher efficiency in workload management, 
leading to cost sharing. 
 

VII. SECURITY AND COMPLIANCE 

 

7.1. Data Encryption 

This allows for security to be built in to preserve the privacy and confidentiality of data. 
 

7.2. Access Controls 

Snowflake also allows users to control access at multiple levels (per table, per data model etc.) for different workloads. 
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7.3. Compliance Certifications 

Snowflake supports various compliance regulations such as HIPAA, SOC 2, and also GDPR, making it a good fit for 
environments with strict compliance. 
 

VIII. CONCLUSION 

 

Train on data until October 2023 Its decoupled architecture for storage and compute allows for efficient allocation of 
resources. Snowflake is different from other cloud data warehousing solutions in terms of flexibility and ease of 
integration. Though the cost per workload is a major driving factor, an organization can leverage optimizations in 
Snowflake to maximize their ROI. Snowflake AI allows developers to create applications with custom integrations with 
existing data sources, unlocking new levels of value. 
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