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“The sculpture is already 
complete within the marble 
block, before I start my work.

It is already there, I just have 
to chisel away the 
superfluous material.”

— MICHELANGELO



 Machine Learning Overview

 The 80/20 Rule and the Data Scientist

 MarkLogic Embedded Machine Learning

 Machine Learning in the MarkLogic and Data Hub

 Demo 1: The Fast, Secure Pipe

 Demo 2: In-Database Machine Learning

 Summary

 What’s Next…
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 Artificial Intelligence
- Any technique which enables computers to 

mimic human behavior

 Machine Learning

- Subset of AI techniques which use statistical 
methods to improve with experience

 Deep Learning

- Subset of Machine Learning which makes the 
computation of neural networks feasible

Machine Learning

Artificial Intelligence

Machine Learning

Deep
Learning



 A machine learning model is a representation of those relationships

 Models perform inference – prediction or classification

 Accuracy improvements

 Your business entities can be modelled with machine learning

Machine Learning is Pattern Recognition
Identifying non-local, non-linear relationships in a complex feature space



What’s making this possible now

Data

 Explosion of data

 Data Integration

“The biggest obstacle to using 
advanced data analysis isn’t skill 
base or technology; it’s plain old 

access to the data”
Ed Wilder-James 

Harvard Business Review

Frameworks

 Frameworks are free

 Algorithms improving

Processing Power

 TFLOPS required for training

 GPUs bring power to the 
people



GPUs



Most data scientists 
spend only 20 percent 
of their time on actual 
data analysis and 80 

percent wrangling data.

The 80/20 rule

Wrangling

Analyzing



A statistician who lives in San Francisco

A device for turning coffee and data into better decisions

Someone who is better at statistics than any software 
engineer and better at software engineering than any 

statistician

Data Scientist



Most data scientists 
spend only 20 percent 
of their time on actual 
data analysis and 80 

percent wrangling data.

The 80/20 rule

Wrangling

Analyzing



“the process of transforming and mapping data from one ‘raw’ data 
form into another ... with the intent of making it more appropriate and 

valuable for a variety of downstream purposes”

Data Wrangling



Curated Data
 Harmonized

 Mastered

 Reference data

 Enrichment

 Provenance and lineage



MarkLogic Embedded
Machine Learning



 Microsoft CNTK libraries embedded in MarkLogic

- Enterprise-grade, high-performance, fully-featured

- Exposed through JavaScript and XQuery

 CUDA libraries embedded in MarkLogic

- GPU acceleration (NVidia cards only)

- Initially leveraged by CNTK

Embedded Machine Learning
MarkLogic 10



ONNX – Open Neural 
Network Exchange 
Format
 Embedded with CNTK

 Developed by Microsoft, Facebook, AWS

 Move models between state-of-the-art stacks

 High performance, hardware optimized

 Remove ecosystem lock-in



 Smarter Mastering

 Autonomous elasticity

 Predictive query optimization

 Proactive curation and governance

 Roll your own

Machine Learning in MarkLogic
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ODH and Data Data Analytics Roles

ODH
Integrate & Operationalize 

Curated Data
KEY-

VALUE

COLUMN

DOCUMENT

GRAPH

PROPERTY 
GRAPHS

TRIPLE 
STORES

AI
Analyze &

Create Insights

COGNITIVE 
COMPUTING

PREDICTIVE 
ANALYTICS

NATURAL 
LANGUAGE 

PROCESSING

DATA 
MINING

MACHINE 
LEARNING

ENTITY 
EXTRACTION

KNOWLEDGE 
GRAPHS



 Question 

‘What is the projected order quantity for each product for next three years?’

 Algorithm

‘Linear Regression’

 Technology

- MarkLogic Server Essential Enterprise 9.0-9+

- Spark 2.3.2

- Java 1.8

- Java dependencies (Refer pom.xml)

Data Science Learning Objective



1 – Partition MarkLogic Data

Main Thread / Spark
• Query MarkLogic
• Create Spark Session
• Convert MarkLogic query result to Dataset
• Partition the data and submit for distributed 

processing

Train 
and test

Train 
and test

Train 
and test

Train 
and test

ThreadPool
(each thread 
is a spark 
job)

Data Source
12

3

4 5

Config

Source data

MarkLogicDataSetPartitioner mlParts = new 
MarkLogicDataSetPartitioner();
MarkLogicPartition parts[] = 
mlParts.getPartitions(sc, 
query.serialize());

Documents available as parts 
for distributed computing

MarkLogic data partitioned for Spark by central orchestrator using DMSDK.



2 - Data Services Approach
Each Spark worker can directly query MarkLogic for its own data using Data Services.

Threadpool
(Each thread is 
a spark job)

Main Thread / Spark
• Create Spark session
• Spawn N threads (executor service, N=# of 

processors)

• Query orders 
having the product

• Convert to dataset 
• Train and Test the 

product

Spark Session
DB Client (rest)
DB Client (non-rest)

12

3

Config

• Query orders 
having the product

• Convert to dataset 
• Train and Test the 

product

Data service

Machine Learning output

Machine Learning output

4

5

lookupOrders ec = lookupOrders.on(dbClient);
Reader rdr = ec.lookUpOrders(productName);
Dataset<String> orderSet = 
spark.createDataset(rows, Encoders.STRING());

Data service

Data Source



One place for all data for data scientists

Training Data, Training 
Models and training results
• All available real-time in 

the same database for 
the data scientists and 
business users

• 360o of the all the data



Demo

High-Performance Connector
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Embedded Machine Learning



Demo

Embedded Machine Learning



 It’s all about the data

 Uncover hidden insights

 Supercharge your data scientists

 Build a smarter Data Hub

Summary



 All MarkLogic products will be augmented by machine learning

- Data Hub capabilities

- Database performance

- Service manageability

 MarkLogic as an integral part of a data science toolchain

- Best source for machine learning data

- Best platform for integrating machine learning into your enterprise 

What’s next



Thank you
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