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Introduction

 My Name is Arnab Mukhopadhyay

 Live in NY/NJ area for 25 years

 Masters in Electronics Engineering & Enterprise Architecture

 Director of  Enterprise Architecture at Valley Bank

 Hobbies – reading & cooking

 Two daughters

 Passionate about data 



Industry Trends

Information is
ADDITIVE

Rate of  Change is 
ACCELERATING

Tech Complexity is 
INCREASING

API

SOA

StreamingAI

IoT Sensors

Machine Learning

Mainframe

Big Data

Flat files

Mobile 
devices REST full

15,000x 
in 

15 years

We Keep Adding More and More Data



Data/Analytics Industry Perspectives

Per Gartner 2021 CIO Survey, Data Analytics and Artificial Intelligence / Machine Learning constitute top 
47% of  the Game-Changing Technologies list



Data Technologies – Contextual View

In memory DB
MPP Appliances

Poly-structured

Structured

Near Real timeBatch

Hadoop
Generalized NoSQL

Data Warehouse
SQL BI/Analytics

Graph DB / Streaming
Specialized NoSQL

RDBMS, BI, Data 
Warehouse, Data Marts 

HDFS, MongoDB, 
Spark, MapReduce 

SAP HANA, Cache, 
Data Fabrics

Neo4j, Facebook, 
Social Network 

Analysis

How is Data Created?

How is Data Used?



Data Architecture – Contextual View

Traditional Data Repositories

Traditional Data Sources
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Data Architecture – Domain Model (L1)

Data Access, Analytics & Visualization

Data Management

Data Infrastructure 

Data Integration

Data 
Governance

Data 
Security & 

Privacy

Unstructured Data 
Managed as Content

Data Services

Product 
Designing

Marketing & 
Selling Processing Servicing Support Functions: Finance, 

HR, IT

Customers         Intermediaries         Regulators        Employees         External Business Partners        Things (IoT)

Data 
Practices & 
Procedures 



Data Architecture - Domain Model (L2)

Data Access
& Analytics

Data
Mgmt.

Data
Infrastructure 

Data
Integration

Data Governance

Data Flow & 
Transformation 

Rules

Data QualityETL/ELT API(s)FTP

Data 
Stewardship

Data Models

Data Security & 
Privacy

Data 
Anonymization

Data 
Encryption

Auditing

Data Privacy

Authentication

Data Standards

Meta Data 
Repository

Data 
Recovery

On premise  
(Compute)

Cloud 
(compute/storage)

MDM

Data
Services 

Customer 
Master

Ontology/ 
Knowledge graph

Data 
Virtualization

Reference 
Data

Business 
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Authorization 
(Data Level)

Product Designing Marketing & Selling Processing Servicing Support Functions: Finance, HR, IT

Streaming

ODS

Ext. Data 
Services

DashboardsReports Self service BIData Discovery
Advanced 
Analytics 
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Data Applications

Data driven
applications

Streaming 
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Data Governance – Context

Data Catalog ServicesData Providers Curated Datasets

Curated Processes

Enterprise Data Catalog

Transactional Systems
Enterprise Data Lake

Financial System 
HR System 

CRM System 
FinTechs

… External Data Sources …

Raw (as-is) Data 
Refined (integrated) Data

Published (aggregated) Data

Data Consumers

Data preparation procedures
Data preparation workflows

Search
Browse

Discover/Explore
Access

Transform
Publish 
Review

Data Capture Data Transport Data Use

Data Analysts / Citizens

Business Analysts

BI Analysts

Data Scientists

Apps and Algorithms

Data Stewardship 



Data as an Asset

Insight

Knowledge

Information

Data

Data is growing at an 
exponential rate –

Big Data to Smart Data

Data is information that is maintained in a form that is convenient to move or process

Interaction  Data

An organization’s most 
important asset is Data

Behavioral Data

Transaction Data
Data is the new Oil

(Raw data is not valuable by itself, 
but its value is generated when 

refined and aggregated)

In God we trust, for everything else there is Data



Q&A

Thank You
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