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Overly Simplistic Theory of The Value of Data…   
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𝑉𝐷 = 𝐷

𝑉𝐷 = Value of Data 𝐷 = Data 
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𝑉𝐷 = 𝐷

𝐷 = 𝐼 + 𝑁

𝐼 = Information 

𝐷 = Data 𝑁 = Noise
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𝑉𝐷 = Value of Data

Overly Simplistic Theory of The Value of Data…   
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𝑉𝐷 ∝ 𝐼

𝑉𝐷 ∝
1

𝑇

𝑇 = Time to process data
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𝑟ℎ𝑤 = Rate of work 
by hardware

𝑟𝑝 = Rate of work 

by people

𝑉𝐷 ∝
𝐼

𝑇

Overly Simplistic Theory of The Value of Data…   
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𝑇 =
𝐷

𝑟𝑝 ∗ 𝑟ℎ𝑤
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Overly Simplistic Theory of The Value of Data…   

6IBM Cloud / DOC ID / Month XX, 2018 / © 2018 IBM Corporation

𝑉𝐷 ∝
𝐼

𝐷
∗ 𝑟𝑝 ∗ 𝑟ℎ𝑤
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Overly Simplistic Theory of The Value of Data…   
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𝑉𝐷 ∝
𝐼

𝐷
∗ 𝑟𝑝 ∗ 𝑟ℎ𝑤 ∗ 𝐴

𝑉𝐷 = Value of Data

𝐼 = Information 

𝐷 = Data  =  (I + N)

𝑟𝑝 = Rate of Work by People

𝑟ℎ𝑤 = Rate of Work by HW

𝐴 = Action taken on Insight 
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Overly Simplistic Theory of The Value of Data…   
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𝑉𝐷 ∝
𝐼

𝐷
∗ 𝑟𝑝 ∗ 𝑟ℎ𝑤 ∗ 𝐴Max
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Evolving to address the challenges 

© 2020 IBM Corporation

Proliferation of data silos  and need for enterprise Insight , led to data warehouse. 

Design principle: focus on KPI , known matrix. 

Growing digital footprint and web scale analytics , demanded a low cost , scalable infrastructure. 

Design principle:  focus on ad-hoc analysis and batch processing for large scale data.

Growth of cloud and AI experimentation led requirement for elastic compute environment. 

Design Principle: isolation of compute and storage.

Automation for Data Delivery(DataOps), focus on ML/AI workload (MLOps), hybrid cloud

Design Principle: Microservices, AI enabled, business outcome.

Data Warehouse

Hadoop Data Lake

Cloud Data Lake (Object Storage + Spark)

A.I. Data Lake
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Digital Transformation of IT
Deploy and 
Scale App 

Monitor User 
Interaction

Plan & 
Manage App 

life cycle 

Develop New 
App with AI 

features

Test App in 
“Hi-Fi” 

environment

Manage ML 
Model 

Governance 
Policy

Find relevant 
Data

Feature 
Engineering

Build and 
Test ML 
Models

Deploy & 
Monitor 
Model 

Performance

Agile Data

Onboarding

Enhance 
Data 

Quality

Apply 
Governance 
& Security

Deliver 
Trusted 

Data and BI

Manage 
Governance 

Policy

DevOps is a set of practices that 
combines software development 
(Dev) and information-technology 

operations (Ops) which aims to 
shorten the systems development 
life cycle and provide continuous 

delivery with high software quality.

MLOps (a compound of 
“machine learning” and 

“operations”) is a practice 
for collaboration and 

communication between 
data scientists and 

operations professionals to 
help manage production 

ML (or deep learning) 
lifecycle.

DataOps is an 
automated, process-

oriented methodology, 
used by analytic and 

data teams, to improve 
the quality and reduce 
the cycle time of data 

analytics.
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Enterprise Platform for DataOps
Enabling velocity, scalability, and traceability

Discover ConsumePrepareUnderstandData 
Collection

Data Monetization

Data 
Science & AI

Data Architects Data Engineers Data Stewards Knowledge Worker

Data 
Virtualization

Metadata 
Management

ETL

Data Profiling

Business Glossary

Industry 
Models

Data Quality Data Prep

Data 
Cataloging

Policy Management

Policy 
Activation

Search  & 
Understand

Integration for 
Productive Use
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Run

Deployment

Retraining
Model 

Management

Data Science Platform for MLOps
Delivering Trust, Bias-free ML Models across the Enterprise

© 2020 IBM Corporation

Data 
Exploration

Data 
Preparation

Model 
Development

Build

Watson Studio

Watson Machine Learning

Business KPIs 
and production 

metrics

Fairness & 
Explainability

Inputs for 
Continuous 
Evolution

Infuse

Watson OpenScale

Rebuild models, improve 

performance and mitigate bias

Monitor and 

orchestrate 

models served 

with WML

Easily deploy 

models to WML for 

online, batch, 

streaming 

deployments



13

Reference Architecture for A.I. Data Lake

Data Sources

Machine and sensor 

data

Image and video

Enterprise content

Transaction and 

application data

Social data

Third-party data

Data Catalog + Governance

Message 
Hub

Spark cluster
(ad-hoc query)

ML Model 
Deployment

Operational Data  
Store

Streaming

Spark 
cluster

(transfor
mation)

Enterprise 
Warehouse

Data Virtualization
(SQL + RestAPI)

And

ML Model 
Access

Object Store –
Raw data + processed data (parquet file)

EDW 

archive

Dashboard/Reporting 

Data Science tools

AI Enabled Applications

Micro Services based architecture deployed on OpenShift
Optional to have 
outside Micros 

Service Architecture

Hadoop 
Cluster

Data 
Transformation
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The Ladder to AI

Cloud Pak for Data

Cloud Pak for Data
Foundational “out of the box” multicloud data & AI services

Powered by: Watson Studio open 
source and Cognos

o Data visualization
o AutoAI
o Machine learning tools
o Model build & deploy
o Model management 
o Dashboards

Powered by:  Infosphere, 
Data Stage and IGC/WKC

o Discovery & search
o Data transformation
o Data cataloging
o Business glossary
o Policies, rules & privacy

Powered by: Db2 and Db2 
Warehouse technologies

o Data virtualization
o Data warehousing
o Databases on-demand
o Data source ingestion
o Distributed processing

• Logging
• Monitoring

• Metering
• Persistent Storage

• Identity Access Mgmt.
• Docker Registry / Helm

• Kubernetes
• SecurityMulticloud Services

Collect Organize Analyze

Available as Software on
Any Cloud (Private, Public or Hybrid)
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𝐼

𝐷
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Forrester Study:  The Projected Total Economic Impact™ Of 
IBM Cloud Pak For Data

16 https://www.ibm.com/downloads/cas/V5GNQKGE

“Quantified projected benefits. The following benefits reflect the financial 
analysis associated with the composite organization. 

› Containers and container management efficiencies totaling $12.5 million to 
$14.4 million. With Cloud Pak for Data, companies can improve their readiness for 
cloud migration, improve licensing flexibility with IBM, and reduce both hardware 
purchases and infrastructure management efforts. 

› Data virtualization benefits totaling $932,569 to $2.4 million. Data virtualization 
“democratizes” data accessibility across the organization, improves data 
governance and security, and can allow companies to avoid costly data migration 
projects. 

› Data science, ML, and AI benefits totaling $1.2 million to $3.4 million. Cloud Pak 
for Data helps data scientists improve productivity through faster model 
development and deployment. Additionally, due to Cloud Pak for Data’s integrated 
platform, companies avoided costs associated with legacy analytics tools or 
otherwise building comparable integrated data management and science 
solutions internally.”

https://www.ibm.com/downloads/cas/V5GNQKGE
https://www.ibm.com/downloads/cas/V5GNQKGE
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Updated daily! 

• Products information
• Live chat 
• FREE Training and 

certification
• Startups Program
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