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Covid19 Data Mining (CDM)

NLP Search Engine as a Service

s
CONFIDENTIAL. ALL RIGHTS RESERVED. 1




Context

v Our :
built on existing data mining models (BERT, RoBERTa, XLNet, etc.) with Python scripts
running on MS Azure Cloud. We want to test the scale and execution speed of these
models on an

v'As we intend to use multiple of data mining frameworks on identified Covid19 datasets
to , we intend to leverage the
compute infrastructure of C-DAC

v'Our objective is to
on 40k+ Covid19 datasets to aid in medical community and

act as a Covid19’s NLP Search Engine as a Service ®

go?
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CDM - Al/ML + Cloud + REST API

Fast & easy
transfer
learning for
NLP

Transformers
at scale for
question
answering &

Automatic
Mixed
Precision for
Deep Learning
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CDM - Current Stack

| UX | NLP User Query/Search | |

]

CDM Component CDM Component Description | T_J, _____________ :
Document Store |Elasticsearch Database storing the documents for our search Einder

Quick algorithms that identifies candidate passages from a large
collection of documents .. T_Jv _____________ o
Algorithms include TF-IDF or BM25, custom Elasticsearch ( I
gueries, and embedding-based approaches g : [[BERT] [RnBERTa] Reader J |
The Retriever helps to narrow down the scope for Reader to smaller o - FARM TRANSFORMERS | -

Retriever units of text where a given question could be answered § : T v I
Meural model that reads through texts in detail to find an answer ﬂ; ' '
Use diverse models like BERT, RoBERTa or XLMet trained wia @ | 5 : |
FARM or Transformers on SQuAD like tasks & I R |
The Reader takes multiple passages of text as input and returns Tande e s e B e s T S R e o s -

Reader top-n answers with corresponding confidence scores f J,
Glues together a Reader and a Retriever as a pipeline to provide an [ P e I
Finder intuitive Q&As Interface (Elasticsearch)

Exposes a simple APl for running QA search, collecting feedback

REST API and monitoring requests

L J
GDC IGMR NHID. R e ﬁ_m Party Aﬁsﬂjna
Websites/PDFs) e
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CDM - Core Features

> Powerful ML models: Utilize all
latest transformer-based models

(BERT, ALBERT, RoBERTa) S# Tasks BERT  RoBERTa XLMet  ALBERT DistiBERT XLMRoBERTa
1 Text classification bs bs X ® b bs
» Modular & future-proof: Easily 2 NER X X X X X X
switch to newer models once 3 Question Answering X X X ® x x
they get published 4 Language Model Fine- .
tuning
> Developer friendly: Easy to 2 Text Regression X X X X X X
debug, extend and modify 6 Multilabel Text classif. X X X X X X
i Extracting embeddings b b X ® ® b
» Scalable: Progluctlon-ready 5 LM from scratch (beta) ,
deployments via Elasticsearch
backend & RESTAPI g Text Pair Classification bs bs X ® b bs
10 Fassage Ranking X X X X X X
» Customizable: Fine-tune
models to your own domain &
improve them continuously via
user feedback O
go®
@ -
® ‘@
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Document

CDM - Working Model

greenojo,
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Document=>» Passage=>» QnAs=>» Prediction

Passage

Passage

12powW Wb

Prediction

Prediction

Prediction

uonjebaubby

Final Prediction

Passage

survival and replication in the host)

Remaining chars: 14649 / 15000

Question answering can be performed on larger corpus, this is a demo.

Question

how many covid!9 structure predictions

CONFIDENTIAL. ALL RIGHTS RESERVED.

Answer

5+ Covid19 Structure Predictions

Passage context

10+ generic workflows that are built for computer-aided drug design (CADD¥)
using KNIME that needs enterprise customization for Covid19 5+ Covid19
Structure Predictions e.g. M_protein, Protein_3a, Nsp2, Nsp4, Nsp6 and PL-

PRO C terminal 30+ compounds inhibiting the 3CL protease (3CL is essential for
SARS-CoV-2's survival and replication in the host)




CDM'’s Benefits
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o
Plug-in to any Covid19
Datasets

Stack that can be easily
integrated with based

datasets for end users Q&As

AN /

@

\

Integrates with 5+ Data
Mining Models
Deploy multiple Data Mining

frameworks/ models (BERT,
RoBERTa or XLNet)

/

v Helps to deliver the Proof of Concept (POC) in 2-3 weeks
v’ Easily scales up for enterprise adoption by using the industry best

practices in Data Mining

v Improves reliability by leveraging existing Data Mining Models

@

\

Run Data Mining as a
Service

Data Mining as a Service on
identified sources (PDFs,
news sites, blogs, FAQs,

APls, etc.)

4

O
go®

-
® ‘e0
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C D M ,S E nte rp rise SCa I e * Computer Aided Drug Design/Discovery

>
>

Re-use Accelerators in form of

Open and Enterprise . read Al Models, Python
Architecture based on DEn_terpr]lcstﬁ accelergtors Notebooks fromyéxisting
multiple data mining models DZS;E&?nin © from data mining models
iR existing (BERT, RoBERTa or
NLP XLNet)
Platforms

\
<

. i CDM can be easily
Covid19 Data _ Data |§J§§?2¥gﬁ?h extended and
Mining (CDM) Mining as a a Cloud Al integrated with MS
Platform Service Platform Azure/AWS/GCP
NLP experts to engage who to deploy and learnings Leverage available
have worked with diversified test this from Data learnings from Data
data mining models like BERT, customized Mining Mining Projects on
RoBERTa or XLNet trained via CDM projects on Covid19 ®
FARM or Transformers platform Covid19 80 4
\/ \/ .i "o @
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80: Applied Analytics for Digital Enterprises
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Thank You

Greenojo provides Automation, Analytics and Al solutions to
enterprise customers

For RFPs, Solutions and Sales/Partner
enquiries, connect us at - sales@qreenojo.com
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