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Today’s Presenter : Christian Kasim Loan
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Christian Kasim Loan
Senior Data Scientist 

● Distributed AI Lab( DAI ), Daimler-Lab, CKL-IT 
(Consulting Company) Founder

● 10+ years , Architected and implemented various 
cloud agnostic big data systems and frameworks

● Creator of the NLU library

● Email: christian@johnsnowlabs.com

Leader in AI & Healthcare 
with NLP, OCR and AI Plattform

Founded in 2015, fully remote
● Customers like Intel, Johnson & Johnson, Roche, and 

Kaiser Permanente 
● Most used NLP library and  Leader in AI & 

Healthcare, won various awards 
● Cloud Agnostic Service, on-prem, Python /  Java / 

Scala / R  API’s
● Key Terms: State of the art NLP & NLU, Spark, Big 

Data, Healthcare AI solutions
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Abhishek Mehta
Director of Field Engineering

● McKinsey, Bloomberg, Cisco & Dabizmo (NLP 
Startup) Founder

● 15+ years designing and implementing complex 
analytics solutions for Fortune 100 companies

● Patents in NLP spanning Conceptunary Ontology 
Design, Language Pattern Recognition, and 
Conversion

● Email: abhi@tigergraph.com

Native Graph with MPP Architecture
Founded in 2012, Redwood City, CA

● World’s top 7/10 banks, biggest healthcare 
company, biggest BioTech Company, biggest utilities 
company as customers

● Raised 105 Million $ as Series C in Feb 2021

● Available on-prem, DBaaS, on AWS, GCP, Azure
● Key Terms: OLAP + OLTP,Distributed Graph, ACID 

Compliant, Terabytes of scale
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80% of Business Data is unstructured
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In 2020, The global text analytics market was valued at 
USD 5.46 billion ; 20% CAGR

Gartner expected global revenue of BI to be $22.8 billion 
by 2020, and Reuters foresees additional growth to 
$29.48 billion by 2022.

Graph NLU - Business Context
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Graph NLU - Combining Spark NLP & TigerGraph 

Learn From Connected Data
ML/Analytics: Deep Link Multi-Hop Analytics, 
pattern recognition,, data mining techniques 
including link and association analysis, 
visualization, and predictive analytics oe as 
basic as Frequency distributions

Augmented 
Machine Learning

Knowledge Extraction/NLU

360 Applications : PII, EHR, 
Similarity Detection, Appointments, 
Health Plan Details, Visits, Tests, 
Communications, Patient Journey

.Rx/Dx Data : Prescriptions, 
Prescriber Notes, Generics, Detecting 
Fraud e.g Opioid Fraud

.Life Sciences: Find CoMorbidities 
Genes, path between Disease X & 
Protein Y.

.

Knowledge 
Extraction

Distributed 
Graph 

Database

Connected Data
Graph Data Connectivity : Compliance, 
Regulations, Security

.
Scale: Friction-free scale up from GB to 
TB to PB with lowest cost of ownership

.
Speed: MPP Architecture, Ad Hoc 
Analysis

.
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Pre & Post NLU - Connected Data Challenge
1. Data silos
2. Highly variable data

3. Data formats
4. Terminology
5. Intercompany trust

6. Data privacy
7. Complex rules
8. Chatbots and search

9. Machine learning & 
explainability

10.Scale



© 2021 ALL RIGHTS RESERVED.   | TIGERGRAPH.COM | CONFIDENTIAL INFORMATION   | 

Graph NLU- Learn from Connected Data
Text Analytics

Other Graph Algorithms

Similarity Detection

Relation Extraction

WSD
Loaders

Queries

Feedback Loops

Chatbot

Q/A System

Recommender

Claims 
Detection

Next Best 
Action

Ticketing 
Solution

Sentiment 
Analysis

Use Case Semantics
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UseCase



The COVID dataset

● https://www.kaggle.com/smid80/coronavirus-covid19-tweets-late-april
● https://www.kaggle.com/smid80/coronavirus-covid19-tweets-early-april
● https://www.kaggle.com/gpreda/pfizer-vaccine-tweets
● https://www.kaggle.com/gpreda/all-covid19-vaccines-tweets
● 5.6 Million Tweets collected

https://www.kaggle.com/smid80/coronavirus-covid19-tweets-late-april
https://www.kaggle.com/smid80/coronavirus-covid19-tweets-early-april
https://www.kaggle.com/gpreda/pfizer-vaccine-tweets
https://www.kaggle.com/gpreda/all-covid19-vaccines-tweets


Introducing Spark NLP
Daily ~ 20K
Monthly ~ 600K

Open-Source Python, Java & Scala Libraries
200+ Pre-Trained Models & Pipelines
Vibrant: 26 new releases in 2018, 28 in 2019

https://nlp.johnsnowlabs.com/docs/en/models
https://nlp.johnsnowlabs.com/docs/en/models
https://nlp.johnsnowlabs.com/docs/en/pipelines
https://github.com/JohnSnowLabs/spark-nlp/releases


Spark NLP in Industry

NLP Industry Survey by Gradient Flow, 
an independent data science research & insights company, September 2020

Which of the following AI tools do you 
use?

Which NLP libraries does your organization 
use? 



Peer-reviewed conference 
papers on Spark NLP 

NER









NLP Feature NLU /
Spark NLP spaCy NLTK CoreNLP Hugging 

Face
Tokenization Yes Yes Yes Yes Yes

Sentence 
segmentation Yes Yes Yes Yes No

Steeming Yes Yes Yes Yes No

Lemmatization Yes Yes Yes Yes No

POS tagging Yes Yes Yes Yes No

Entity recognition Yes Yes Yes Yes Yes

Dep parser Yes Yes Yes Yes No

Text matcher Yes Yes No No No

Date matcher Yes No No No No

Sentiment detector Yes No Yes Yes Yes

Text classification Yes Yes Yes No Yes

Spell checker Yes No No No No

Language detector Yes No No No No

Keyword extraction Yes No No No No

Pretrained models Yes Yes Yes Yes Yes

Trainable models Yes Yes Yes Yes Yes

Spark NLP & NLU

● A single unified library for 

all your NLP/NLU needs

● 1000+ Models,

● 200+ Languages

● 1 Line of code

● Active community on Slack

and GitHub



200+ Supported Languages







Clinical Word Embeddings

Clinical Glove 
(200d)

ICDO Glove 
(200d)

(512, 1024)
Bio BERT Clinical BERT

PubMed abstracts and PMC full-text articles

Pubmed + PMC Fine tuned Pubmed + PMC + Discharge summariesPubMed + ICD10
UMLS + MIMIC III

PubMed + PMC

https://www.nlm.nih.gov/bsd/difference.html

https://www.nlm.nih.gov/bsd/difference.html


Clinical Named Entity Recognition

Posology NER

Anatomy NER

PHI NER
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The best NER 
score in 

production

Spark NLP 
NerDL 



NER in Healthcare 



Prescribing sick days due to diagnosis of influenza. Present

41 yo man with CRFs of DM Type II, high cholesterol, 
smoking history, family hx, HTN p/w episodes of 
atypical CP x 1 week, with rest and exertion.

Conditional

Jane’s RIDT came back clean. Absent

Jane is at risk for flu if she’s not vaccinated. Hypothetical

There was a dense hemianopsia on the left side. Present

scope of negation: given a negative instance, to identify which tokens are affected by negation

Clinical Assertion Model

“Neural Networks For Negation Scope Detection“, 
Fancellu et al., In Proceedings of the 54th Annual 
Meeting of the Association for Computational 
Linguistics, 2016.

https://aclanthology.coli.uni-saarland.de/volumes/proceedings-of-the-54th-annual-meeting-of-the-association-for-computational-linguistics-volume-1-long-papers
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Entity Resolution

“CNN-based ranking for 
biomedical entity 
normalization”.

Li et al., BMC 
Bioinformatics, October 
2017.

Assigns a ICD10 (International Classification of Diseases version 10) 
code to chunks identified as “PROBLEMS” by the NER Clinical Model



Entity Resolution - RxNorm



Entity Resolution - Snomed / ICD-10
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Relation Extraction



Relation Extraction Posology



Relation Extraction Temporal Events
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39 The NLU COVID data extraction for Graph NLU



Demo part 1
https://github.com/JohnSnowLabs/nlu/tree/master/examples/we

binars_conferences_etc/graph_ai_summit

40
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Demo - Deep Analytics with graph
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● Tokenization

● Sentence Detector

● Stop Words Removal

● Normalizer

● Stemmer

● Lemmatizer

● NGrams

● Regex Matching

● Text Matching

● Chunking

● Date Matcher

● Part-of-speech tagging

● Dependency parsing

● Sentiment Detection (ML models)

● Spell Checker (ML and DL models)

● Word Embeddings

Spark NLP and NLU : Apache License 2.0
● BERT Embeddings

● ELMO Embeddings

● ALBERT Embeddings

● XLNet Embeddings

● Universal Sentence Encoder

● BERT Sentence Embeddings

● Sentence Embeddings

● Chunk Embeddings

● Unsupervised keywords extraction

● Language Detection & Identification

● Multi-class Text Classification

● Multi-label Text Classification

● Multi-class Sentiment Analysis

● Named entity recognition

● Easy TensorFlow integration

● Full integration with Spark ML functions

● +250 pre-trained models in 46 languages!

● +90 pre-trained pipelines in 13 languages!



De-Identification
* Identifies potential pieces of content with personal information about patients and remove 
them by replacing with semantic tags.



De-Identification
* Identifies potential pieces of content with personal information about patients and remove 
them by replacing with semantic tags.
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Spark OCR



Spark OCR



Visual 
Document 
Classifier

Visual 
Document 

NER



Exploring the Limits of Transfer Learning with a 
Unified Text-to-Text Transformer

1. Text summarization
2. Question answering
3. Translation
4. Sentiment analysis
5. Natural Language inference
6. Coreference resolution
7. Sentence Completion
8. Word sense 

disambiguation

https://arxiv.org/abs/1910.10683


Translate between 200+ Languages
With Marian: Fast Neural Machine Translation in C++

https://www.aclweb.org/anthology/P18-4020.pdf


109 Languages supported by Language-
agnostic BERT Sentence Embedding
(LABSE)

Train in 1 Language, classify in 100 different languages correct

https://arxiv.org/abs/2007.01852
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Demo - Deep Analytics with graph
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Types of Graph Databases
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Transactional

Analytics

Property Graphs:
• Node and Edge objects
• Higher performance for 

queries, transactions, and 
advanced analytics

• Pattern matching
• Schema-free or Schema-

based
• Schemas allows 

application-specific 
tuning

Semantic (RDF) 
Knowledge Graph:

• Collection of facts 
(RDF triples)

• Ontology to model 
concepts & rules

• Pattern matching
• Logical inference
• Standards-based

TigerGraph is a High-Performance and Scalable Property Graph, for both Analytics & Transactions.



© 2020 TigerGraph. All Rights 
Reserved

FIBO 

The Financial Industry Business Ontology (FIBO) defines the 
sets of things that are of interest in financial business 
applications and the ways that those things can relate to one 
another.

Demo : http://3.90.132.112:14240/#/home

http://3.90.132.112:14240/
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Relational Database Key-Value Database Graph Database

Customer

XXXXXX

Product
XXXXXXXX

Supplier 

XXXXXXXX

Location
XXXXXXXX

Order
XXXXXXXXX

Product

Customer

Supplier

Location

KEY VALUE

XXXXX

Order

Customer

Prod
uct

Supplier

• Rigid schema 
• High performance for transactions
• Poor performance for deep analytics

• Highly fluid schema/no schema 
• High performance for simple transactions
• Poor performance deep analytics

• Flexible schema
• High performance for complex transactions
• High performance for deep analytics

Location 1 = Delivery Location
Location 2 = Warehouse

Location 2

Product

Payment

PU
RC

H
A

SE
D

RESIDES

SH
IPS

 TO

PURCHASED

SHIPS FROM

ACCEPTED

MAKES

The Evolution of Databases

XXXXX

XXXXX

XXXXX Location 1

NOTIF
IES
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7 Key Data Science Capabilities Powered By a Native Parallel Graph 
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Thank You

Christian Kasim Loan
Senior Data Scientist 

● Distributed AI Lab( DAI ), Daimler-Lab, CKL-IT 
(Consulting Company) Founder

● 10+ years , Architected and implemented various 
cloud agnostic big data systems and frameworks

● Creator of the NLU library

● Email: christian@johnsnowlabs.com


