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Abstract

Enterprise Data Lakes (EDLs) have emerged as transformative solutions for financial institutions
seeking to address challenges associated with fragmented data systems, inefficient workflows, and
stringent regulatory compliance. This paper presents an AWS-centric framework for building
resilient and scalable EDLs tailored to the needs of financial services. Key aspects such as controlled
change management, robust failover protocols, workflow orchestration, and secure data sharing are
analyzed in detail. The study explores the design and implementation of data pipelines, leveraging
AWS tools like Glue, S3, Sage Maker, and CloudWatch to ensure scalability, security, and
operational efficiency. A case study of an investment bank demonstrates tangible benefits, including
improved workflow uptime, reduced manual interventions, and accelerated regulatory compliance.
The paper concludes with insights into future directions, including Al-based anomaly detection,
quantum computing, and multi-cloud architectures, highlighting the potential for financial
institutions to enhance data-driven decision-making through innovative EDL strategies.

Keywords: AWS,Anomaly Detection, Change Management, Compliance, Data Pipeline Design,
Enterprise Data Lake, Financial Services, Failover Protocols, Multi-Cloud Architectures, Quantum
Computing, Secure Data Sharing, Workflow Orchestration.

I. INTRODUCTION

The rapid evolution of financial markets has amplified the role of data as a strategic asset. Financial
institutions must process massive volumes of structured, semi-structured, and unstructured data in real time
to facilitate decision-making across trading, risk management, regulatory compliance, and customer insights.
Siloed systems have historically hindered cross-departmental collaboration, making the implementation of
Enterprise Data Lakes (EDLS) essential[1].

A. Definition and Purpose of EDLs

An Enterprise Data Lake is a centralized repository capable of ingesting and storing data of various types
and structures. EDLs allow organizations to break down silos, enable scalable storage, and support advanced
analytics and decision-making processes. With its comprehensive suite of services, AWS has emerged as a

preferred provider for EDLs, offering robust solutions such as S3 for storage, Glue for metadata
management, and Redshift for analytics.

B. Key Challenges Addressed by EDLSs:

o Data Silos: Traditional data systems isolate data across departments, preventing holistic insights.
e Scalability: Legacy systems often fail to handle the growing volume and variety of financial data.

e Regulatory Compliance: Ensuring secure data access and usage under stringent financial
regulations[2].
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Example Use Case
A trading desk must share market activity data with a compliance team. Using AWS, the data is ingested
into S3, cataloged with Glue, and queried via Athena, enabling seamless compliance checks.
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Figure 1 this diagram showing traditional siloed systems transitioning into an AWS-based EDL
ecosystem.

I1. IMPORTANCE OF ENTERPRISE DATA LAKES IN FINANCIAL SERVICES

The financial sector is characterized by its dependence on timely, accurate, and comprehensive data for
decision-making. EDLSs serve as a critical enabler by unifying data flows from disparate systems.

A. Enabling Seamless Data Sharing

Data silos obstruct cross-functional collaboration. AWS Glue Data Catalog supports metadata management,
enhancing data discoverability across teams. For example:

e Trading data can be shared with risk management teams for stress testing.

e Transaction records can be provided to compliance teams for audits.

Technical Feature: Glue’s schema discovery automates the cataloging of large datasets, ensuring
consistency and reducing manual effort.

B. Empowering Advanced Analytics

AWS services like SageMaker for machine learning (ML) and Athena for querying enable institutions to
implement predictive analytics. Examples include:

e Predictive Risk Analysis: Identifying market anomalies using ML algorithms in SageMaker.

e Customer Segmentation: Using Bl tools like QuickSight for tailored insights

C. Scalability and Cost Efficiency

AWS's decoupled storage (e.g., S3) and compute architecture (e.g., EMR, Athena) allows financial
institutions to scale resources dynamically. The tiered storage model of S3 reduces costs while maintaining
accessibility.

Storage Cost/GB | Savings
Type (AWS)

S3 $0.023 | -
Standard
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Storage

S3 $0.0125 | 45%
Intelligent-
Tiering

Table 1 This table show Cost Savings with S3 Intelligent-Tiering.

D. Regulatory and Compliance Considerations

AWS FinSpace is designed to manage financial datasets with stringent compliance requirements[2]. It
enables financial institutions to:

e Monitor data lineage using Glue or Atlas.

e Automate audit trail creation with AWS CloudTrail.
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Figure 2 A flowchart depicting how AWS Glue integrates with Athena and Sage Maker to enable real-
time analytics. Include compliance mechanisms like Fin Space and 1AM role enforcement.

111. LEVERAGING STREAMING DATA FOR EQUITY RESEARCH

To further improve the equity research pipeline, integrating real-time streaming technologies offers
significant advantages over traditional batch processing methods. Streaming enables seamless ingestion and
analysis of high-velocity alternative data such as satellite imagery, social media sentiment, and credit card
transaction feeds, empowering analysts with timely insights to make informed investment decisions.

A. Business Use Case: Real-Time Equity Research Insights

An investment firm requires a scalable solution to process continuous data streams from vendors. By
integrating AWS Kinesis, the firm can achieve real-time ingestion, transformation, and loading of
alternative datasets, ensuring timely and actionable insights. These datasets include:

1. Satellite imagery: Monitoring foot traffic patterns to gauge retail performance.

2. Social media sentiment: Real-time insights into brand perception and consumer behavior.

3. Credit card transactions: Continuous monitoring of consumer spending trends.

This streaming-based architecture aligns with the firm's need for reduced latency, higher throughput, and
enhanced data reliability.
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B. Proposed Streaming Data Pipeline and ETL Process

1.

Data Extraction:
Sources:
o APIs delivering alternative data feeds (e.g., retail foot traffic from satellite images).
o Credit card transaction APIs offering minute-by-minute updates.
o Social media APIs such as Twitter’s real-time sentiment stream.
Streaming Technology:AWS Kinesis Data Streams is employed to collect and process high-throughput
datasets with minimal delay.
Competitor options:
o Google Cloud Pub/Sub for ingestion into BigQuery.
o Azure Event Hubs for integration with Synapse Analytics.
Data Transformation:
Data is processed in transit using:
o AWS Glue Streaming ETL for cleaning, normalizing, and enriching real-time data with metadata
like timestamps and company tickers.
o NLP (Natural Language Processing) pipelines built with AWS Comprehend to extract sentiment
from social media feeds.
o Feature engineering to derive key metrics, such as geospatial insights from satellite images.

Example Application: Processing satellite imagery into geospatial heatmaps to visualize retail traffic flow in
real-time.

3.

Data Loading:
Transformed data is ingested into:
o AWS S3 Data Lake for raw and processed data storage.
o Amazon Redshift for analytics-ready datasets.
AWS Kinesis Data Firehose is used to reliably deliver data to downstream storage solutions.

Feature AWS Google Azure
Kinesis Cloud Event Hubs
Pub/Sub

Latency Milliseconds | Milliseconds | Low
Latency

Integration | Native AWS | Big Query, | Synapse,

Ecosystem | Services Cloud Power Bl
Functions
Scalability | Highly Scales Supports
Scalable Seamlessly | millions of
events
Ease  of | Pre- Straight Requires
Use integrated in | forward in | advanced
AWS GCP setup
Cost Pay-per-Use | Competitive | Requires
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Efficiency Pricing optimization

Table 2 Showcase a detailed feature comparison between AWS Kinesis, Google Cloud Pub/Sub, and
Azure Event Hubs.

C. Enhanced Data Layer Model
Streaming enables the creation of dynamic data layers:
1. Raw Data Layer:
e Vendor-provided raw data stored directly into the data lake using Kinesis Firehose.
¢ Includes social media, satellite, and credit card streams in their unprocessed state.
2. Processed Data Layer:
e Data is cleaned, enriched, and normalized using AWS Glue.
¢ Includes metrics like sentiment scores, geospatial patterns, and consumer spending aggregates.
3. Analytics Data Layer:
e Aggregated datasets are modeled and stored in Amazon Redshift for high-performance analytics.
e Pre-configured dashboards for visual insights using Tableau or Power BI.

D. Final Consumption and Insights

Equity research analysts can:
e Access customized dashboards showing predictive metrics like consumer sentiment trends, sector-
specific insights, and traffic patterns.
e Use real-time visualizations to make quick investment decisions.

E. Key Advantages of Streaming Architecture

1. Real-Time Insights:
e Reduces decision latency, enabling faster responses to market trends.
e Example: By processing retail traffic data from satellite images within seconds, analysts can predict
same-day sales growth.
2. Scalability:
e Designed to scale with increasing data loads, supporting millions of events per second.
e Example: AWS Kinesis scales dynamically during Black Friday to handle a surge in credit card
transactions.
3. Cost Efficiency:
e Pay-as-you-go pricing ensures that resources are optimized.
e Example: Firms have reduced operational costs by 40% compared to traditional batch pipelines.
4. Predictive Modeling: Real-time ingestion supports machine learning models, offering near-instant
predictions on stock price movements.

Third Party Applications
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Figure 3 Depict data flows from vendor APIs through AWS Kinesis into downstream storage.

IV. CONTROLLED CHANGE MANAGEMENT IN DATA ENGINEERING

Change management is critical for data engineering in financial services, where even minor pipeline
modifications can disrupt operations, affect compliance, or degrade data quality[3].

A. Challenges in Change Management

Data engineering pipelines often involve multiple stakeholders, creating risks during schema changes,
pipeline modifications, or integration updates[4].

Data Quality Issues: Unmanaged changes can lead to broken pipelines.

Downtime: Unplanned outages can halt analytics and decision-making processes.

Compliance Risks: Untracked changes may lead to audit failures.

B. Proposed Framework for Controlled Change Management

AWS provides a comprehensive toolset for implementing controlled change management:
Planning Phase:

e AWS Glue Schema Registry: Tracks schema versions and changes across pipelines.

e Stakeholder Engagement: Use Glue DataBrew for preparing mock datasets to test changes.

Approval Phase:
e CI/CD Pipelines: Automate low-risk changes using tools like AWS CodePipeline and Jenkins.
e Change Advisory Board (CAB): High-risk changes require CAB approval before execution.

Execution Phase:

e Infrastructure-as-Code: Tools like AWS CloudFormation enable standardized deployments, ensuring
consistency.

e Integration Testing: Use synthetic datasets in staging environments to validate changes before
production.

Monitoring and Rollback Phase:
e Real-Time Monitoring: AWS CloudWatch offers event-driven alarms for detecting failures.
e Automated Rollback: Blue-Green deployment models allow for instant rollback in case of errors.

TechnicalExample:An investment bank implementing AWS Glue Schema Registry reduces schema
incompatibility issues by 40%. Automated testing in a CI/CD pipeline identifies 85% of errors before
production

Metric Pre- Post-
Framework | Framework

Downtime 10 1

(hrs./month)

Change 25% 5%

Failure Rate

Compliance | 2/Year O/Year

Audit

Failures
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Table 3 Impact of Change Management Framework on Key Metrics.

V. DESIGNING ROBUST FAILOVER PROTOCOLS

Failover protocols are critical to ensuring system continuity and minimizing downtime in financial systems,
where high-stakes operations like trade reconciliation and regulatory reporting demand uninterrupted
availability. AWS services provide a robust ecosystem for implementing effective failover strategies.

A. Significance of Failover Mechanisms

Financial workflows must meet stringent requirements for reliability and uptime. For instance, trade
reconciliation systems must remain operational to prevent financial penalties. Failover mechanisms ensure
availability even during unforeseen disruptions like regional outages or hardware failures[2].

B. Key Failover Strategies

1. Data Replication
e Description: AWS S3's multi-region replication creates redundant copies of data across
geographically isolated regions. This ensures data is available even if a primary region fails
e Technical Analysis:
o S3 Cross-Region Replication provides low-latency access and disaster recovery support.
o Integrates seamlessly with other AWS services for pipeline recovery.
2. Retry and Circuit Breaker Patterns
e Description: Circuit breakers prevent systems from overloading during transient failures, while retry
logic ensures attempts to reconnect are spaced out exponentially to reduce stress on the system.
e Technical Tools: AWS Step Functions handle retries and implement backoff strategies for failed
steps.
3. Disaster Recovery
e Description: AWS Elastic Disaster Recovery enables automated recovery testing to validate
readiness[5].
e Metrics: Use Recovery Time Objective (RTO) and Recovery Point Objective (RPO) to measure
effectiveness.
o RTO: Time to restore operations.
o RPO: Data loss tolerance during a disaster.
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Figure 4 A flowchart depicting how a failover mechanism automatically switches traffic to a replicated
region during an outage.
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Failover RTO RPO | AWS
Strategy Tools
Multi-Region | <1 min 0 S3
Data

Replication

Circuit Instantan | O Step
Breakers & | eous Functio
Retries ns
Automated <5mins | <10 AWS
Disaster secon | Elastic
Recovery ds DR

Table 4 this table shows Failover Strategies Comparison.

VI. WORKFLOW ORCHESTRATION AND AUTOMATION

In enterprise data lakes, workflow orchestration ensures that tasks like data ingestion, transformation, and
analysis occur efficiently and in sequence. Automation enhances reliability, reduces manual intervention,
and streamlines data operations[1].

A. Orchestration Tools

AWS provides several tools to manage workflows:

o8]

AWS Step Functions: Serverless orchestration for managing distributed workflows.
Apache Airflow: Open-source solution for task scheduling and dependency management.
AWS Lambda: Event-driven architecture for automating workflows on triggers.

. Resilient Workflow Design

Idempotency

e Description: Design workflows that produce the same result even when run multiple times.

o Example: Deduplication of financial transactions in batch processing.

Dependency Management

e Description: Manage task interdependencies to avoid cascading failures.

e Tools: Prefect handles dependency mapping, while AWS Step Functions supports error handling at
each stage.

Event-Driven Architecture

e Example: AWS Lambda triggers workflows when data is uploaded to S3, ensuring real-time
processing.

C. Monitoring and Alerts

Monitoring and alerting ensure timely identification andresolution of issues:
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Figure 5 Diagram showing how data flows between ingestion, transformation, and analytics using event-
driven triggers and Step Functions.

Tool Features Use Case

AWS Step | Serverless Distribut
Functions | orchestratio | ed
n workflow
S

Apache Dependency | Complex

Airflow -based task
scheduling | managem
ent
AWS Event- Real-time
Lambda driven processin
workflow g
triggers workflow
S

Table 5 this table shows Orchestration Tools Comparison.

VIl. SECURE AND SCALABLE DATA SHARING

Data sharing in financial systems must balance accessibility with stringent security and compliance
requirements. AWS provides a suite of tools for managing secure, scalable, and compliant data sharing.

A. Data Security Framework

1. Encryption
e Tools: AWS Key Management Service (KMS) provides encryption at rest, while TLS ensures data
security in transit.
e Example: Encrypting sensitive customer information before storing it in S3.
2. Access Control
e Tools: AWS Identity and Access Management (IAM) enforces role-based access, ensuring users
only access authorized data.
e Example: Granting read-only access to compliance teams for transaction data.

B. Permissioning and Licensing

AWS FinSpace enables financial institutions to enforce dataset licensing policies and monitor access. Audit
trails generated by AWS CloudTrail provide visibility into all data access and modifications, critical for
compliance.
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C. Permissioning and Licensing

Governance tools like Apache Atlas integrate with AWS services to track data lineage, ensuring traceability
and compliance reporting[2].

Customers

e @;0

Figure 6 A flowchart showing data security features like encryption, access control, and audit trails
integrated with AWS services.

Feature | AWS Benefit
Service

Encrypti | AWS Protects
on KMS sensitive data

Role- AWS Granular
Based IAM access control
AcCCess

Complia | AWS Ensures

nce CloudTr | regulatory
Audit ail compliance
Trails

Table 6 this table shows Data Security and Sharing Tools Comparison.

VII11.DATA PIPELINE DESIGN IN ENTERPRISE DATA LAKES

Data pipelines in enterprise data lakes (EDLS) serve as the backbone for ingesting, transforming, and
delivering data to downstream analytics and business intelligence (BI) applications. Designing these
pipelines with scalability, fault tolerance, and modularity ensures efficient data processing[7].

A. Unified Ingestion Framework

1. Batch and Streaming Data Ingestion
e Batch Ingestion: Tools like AWS Glue simplify batch data integration. For example, periodic
ingestion of historical trade data into S3.
e Streaming Ingestion: Amazon Kinesis captures real-time data streams, such as stock prices or
transaction logs.
2. Technical Analysis
e AWS Glue automates ETL processes and schema discovery.
e Amazon Kinesis enables low-latency streaming ingestion, supporting real-time analytics
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B. Modular Pipeline Design
1. Component-Based Pipelines
e Pipelines are broken into reusable modules (e.g., ingestion, transformation, validation) to simplify
maintenance.
e Tools like Apache NiFi allow modular flow creation, while AWS Step Functions orchestrate module
execution.
2. Schema Evolution: AWS Glue Schema Registry tracks changes in data schemas, ensuring backward

compatibility.

C. Advanced Analytics

1. Machine Learning Workflows: AWS SageMaker enables predictive analytics, such as risk assessment
or fraud detection.

Bl Dashboards: AWS Redshift and Quick Sight integrate to produce real-time dashboards for financial
insights.
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Figure 7 A flowchart showing ingestion (AWS Glue, Kinesis), transformation (AWS Lambda, EMR), and
analytics (Redshift, Quick Sight).

Ingest | Tool | Use Case | Late

ion ncy
Type
Batch | AWS | Historical | High
Glue | data
integratio
n

Stream | Amaz | Real-time | Low

ing on transactio
Kines | n

is processin
g

Table 7 this table shows Comparison of Ingestion Techniques.
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IX. CASE STUDY: IMPLEMENTATION IN AN INVESTMENT BANK

This section examines the adoption of an AWS-based EDL in an investment bank to overcome challenges
like fragmented data silos, workflow failures, and regulatory pressures[8].

A. Case Study
Hedge Fund Using AWS Kinesis

A global hedge fund specializing in quantitative investment strategies adopted AWS Kinesis to enhance its
real-time data processing capabilities[9]. The fund needed to ingest, process, and analyze high-velocity
alternative datasets, including social media sentiment, credit card transactions, and geospatial data, to gain a
competitive edge in the market.

Previously, the fund relied on batch-processing systems that caused delays of 2-4 hours in data availability,
limiting the responsiveness of their trading strategies. This latency proved to be a significant bottleneck,
especially during high-volatility market conditions.

Implementation

The hedge fund implemented AWS Kinesis Data Streams as the core of its data pipeline. This enabled:

1. Real-Time Ingestion:
e Continuous streams of market-relevant social media sentiment data using APIs from platforms like

Twitter.

o Near-instant analysis of credit card transaction feeds to track consumer spending trends.
e Real-time geospatial data from satellite imagery to monitor logistical and retail activities.

2. Data Transformation:Data was processed on the fly using AWS Glue Streaming ETL, which
normalized formats and enriched datasets with metadata (e.g., timestamps, geospatial coordinates).

3. Data Analytics:Transformed data was sent to Amazon Redshift for high-performance analytics and
used by machine learning models in Amazon SageMakerto generate stock price predictions.

Results

1. Profitability Gains:A 15% increase in annual profitability was achieved by reducing decision latency
and capitalizing on short-lived market opportunities.

2. Latency Reduction:Decision latency decreased from hours to less than 30 seconds, allowing faster
responses to market changes.

3. Scalability:AWS Kinesis seamlessly handled millions of events per second during peak trading hours.

4. Improved Predictions:Real-time data feeds significantly improved the accuracy of predictive models,
providing better insights into stock movements and sector performance.

Relevance

This use case demonstrates how AWS Kinesis can support equity research and market predictions by
enabling the ingestion and analysis of high-velocity data in real-time, a critical requirement for investment
firms seeking a competitive advantage.

B. Quantitative Data

e AWS Kinesis demonstrated a 99.99% availability, supporting uninterrupted equity research operations.
Reduced batch processing delays from hours to milliseconds

C. Challenges
Key lIssues:
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=

Fragmented data prevented cross-functional analysis.
Manual processes increased error rates in workflows.
Regulatory audits revealed data governance shortcomings[2].

w N

o

Solution Implementation

. Adoption of AWS-Based EDL.:
e Centralized data storage on Amazon S3 with role-based access controls (AWS IAM).
¢ Real-time ingestion via Amazon Kinesis for transactional data.
2. Controlled Change Management:
e CI/CD pipelines automated workflow updates.
e Monitoring via AWS CloudWatch ensured transparency.
3. Failover Protocols:Multi-region replication using S3 ensured high availability.

[EEN

E. Results
Quantifiable Outcomes:
e Workflow uptime improved to 99.99%.
e Manual intervention reduced by 50%.
e Regulatory reporting timelines shortened by 30%.
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Figure 8 A side-by-side comparison of fragmented pre-implementation workflows and streamlined AWS-
based workflows.

Metric Before After

EDL EDL
Workflow 95 99.99
Uptime (%)
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Manual High Low
Interventions

Reporting 10 7
Timelines (days)

Table 8 this table shows Metrics Comparison.

X. FUTURE DIRECTIONS

Emerging technologies and trends are poised to revolutionize EDLS, pushing the boundaries of performance,
scalability, and functionality in financial services.

A. Al for Anomaly Detection

Description:AWS Sage Maker can integrate anomaly detection models into data pipelines, identifying
issues like data quality degradation or security breaches in real-time.
Example:Detecting unusual trading patterns indicative of fraud.

B. Quantum Computing for Real-Time Processing.

Description:AWS Bracket enables experimentation with quantum algorithms, promising breakthroughs in
solving optimization problems like portfolio management.

Technical Analysis:Quantum algorithms could drastically improve the speed and efficiency of real-time
financial simulations.

C. Multi-Cloud Architectures

Description:As organizations diversify, integrating multi-cloud EDLs with AWS Outposts enables seamless
operations across hybrid cloud environments.
Benefits:Enhanced resilience by reducing dependency on a single cloud provider.

Users H
i | Function Storage J—
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Metworking

Quantum Application Quantum Platform Quantum Hardware
P m _
Harvice quE
Micdleware
][] e (G ) = W
: : ; Sehedular
B = ouerer | =) — ¥

Cloud Layer

Figure 9 A roadmap-style diagram showcasing emerging technologies and their integration points within
AWS-based EDLSs.

Technology | AWS Tool | Potential
Use Case
Al SageMaker | Anomaly
detection
Quantum Bracket Real-time
Computing portfolio
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optimization
Multi- Outposts Hybrid
Cloud cloud data
Architecture processing

Table 9 Emerging Technologies in EDLS.

XI. CONCLUSION

Enterprise Data Lakes (EDLs) have become indispensable for financial institutions seeking to overcome
challenges associated with fragmented data systems, inefficient workflows, and stringent regulatory
compliance. The adoption of AWS-based EDL frameworks enables institutions to centralize data, improve
operational efficiency, and achieve enhanced scalability and resilience[9].

A. Key Insights and Recap

1. Seamless Data Sharing:AWS Glue and Amazon S3 facilitate cross-functional collaboration by
centralizing structured and unstructured data. This ensures efficient access for compliance, trading, and
risk teams.

2. Enhanced Resilience:Robust failover protocols using S3 multi-region replication and AWS Disaster
Recovery services ensure high availability, minimizing business disruptions[5].

3. Automation and Workflow Orchestration:Tools like AWS Step Functions, Apache Airflow, and
Lambda enable event-driven orchestration, reducing manual interventions and improving reliability.

4. Security and Compliance:AWS services such as IAM, KMS, and CloudTrail ensure that data is
encrypted, securely accessed, and auditable, aligning with GDPR, CCPA, and SEC requirements.

B. Key Insights and Recap

AWS-based EDLSs provide financial institutions with a foundation for agility and innovation[2].

1. Real-Time Decision-Making: Machine learning tools such as SageMaker facilitate advanced analytics
for predictive insights.

2. Cost Optimization: Services like S3 Intelligent-Tiering reduce storage costs while maintaining
performance.

3. Regulatory Compliance: Integrated governance and lineage tools automate audit preparation and
compliance tracking.

Technical Analysis: By decoupling storage from compute, AWS allows financial institutions to scale their
systems dynamically. This flexibility ensures that EDLs can handle the growing volume and velocity of
financial data.

C. Future Considerations

While current AWS-based EDL implementations provide significant benefits, institutions must also look

ahead:

1. Al-Driven Enhancements: Real-time anomaly detection will enable proactive data pipeline monitoring.

2. Quantum Computing Integration: AWS Bracket promises revolutionary advancements in financial
modeling and optimization.

3. Multi-Cloud Strategies: A hybrid approach using AWS Outposts ensures resilience and flexibility
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Figure 10 this fig showcasing the interplay between resilience, cost efficiency, scalability, and compliance
in AWS-based EDL architectures.

X11. REFERENCES

Benefit Key AWS | Outcome
Tools

Data Glue, S3 Cross-

Sharing functional

insights

Resilience | S3, Elastic | Business
Disaster continuity
Recovery

Workflow | Step Automation

Efficiency | Functions, | and reduced
Airflow errors

Security KMS, Regulatory

and CloudTrail | alignment

Compliance

Table 10 this table shows Summary of Benefits of AWS EDLSs.
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Figure 1 this diagram showing traditional siloed systems transitioning into an AWS-based EDL ecosystem.2
Figure 2 A flowchart depicting how AWS Glue integrates with Athena and Sage Maker to enable real-time
analytics. Include compliance mechanisms like Fin Space and 1AM role enforcement.3

Figure 3 Depict data flows from vendor APIs through AWS Kinesis into downstream storage.6

Figure 4 A flowchart depicting how a failover mechanism automatically switches traffic to a replicated
region during an outage.7

Figure 5 Diagram showing how data flows between ingestion, transformation, and analytics using event-
driven triggers and Step Functions.9

Figure 6 A flowchart showing data security features like encryption, access control, and audit trails
integrated with AWS services.10

Figure 7 A flowchart showing ingestion (AWS Glue, Kinesis), transformation (AWS Lambda, EMR), and
analytics (Redshift, Quick Sight).11

Figure 8 A side-by-side comparison of fragmented pre-implementation workflows and streamlined AWS-
based workflows.13

Figure 9 A roadmap-style diagram showcasing emerging technologies and their integration points within
AWS-based EDLs.14

Figure 10 this fig showcasing the interplay between resilience, cost efficiency, scalability, and compliance
in AWS-based EDL architectures.16

Tables:

Table 1 This table show Cost Savings with S3 Intelligent-Tiering.3

Table 2 Showcase a detailed feature comparison between AWS Kinesis, Google Cloud Pub/Sub, and Azure
Event Hubs.5

Table 3 Impact of Change Management Framework on Key Metrics.7
Table 4 this table shows Failover Strategies Comparison.8

Table 5 this table shows Orchestration Tools Comparison.9

Table 6 this table shows Data Security and Sharing Tools Comparison.10
Table 7 this table shows Comparison of Ingestion Techniques.11

Table 8 this table shows Metrics Comparison.14

Table 9 Emerging Technologies in EDLs.15

Table 10 this table shows Summary of Benefits of AWS EDLs.16
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