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Agenda Layout

+ Manual process
+ Architecture of an NLP pipeline

+ Open Source code
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« Legacy data and its impact on application modernizatio
* From paper to paperless by use of AWS Al Services
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NLP pipeline




Architecture Components

* Modular Design
« Event Driven Architecture
 Serverless
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Services used

Serverless Services

Al Services

Storage

Analytics Services
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Amazon SNS Amazon SQS AWS Lambda

&)

Amazon Textract Amazon Comprehend

&3
Amazon S3

| | _
4 S ifel

Amazon DynamoDB Amazon Neptune Amazon Elasticsearch
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NLP Pattern

 How to design an end to end NLP pipeline
 How to incorporate data governance and lineage
* Ingestion

* OCR (optical character recognition)

* NLP (natural language processing)
 Consumption
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NLP — Conceptual Design
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Metadata Services

AWS Cloud
~—

Lambda function

Amazon Simple Queue Service Document Registration A
(Amazon SQS)
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Lambda function
Amazon Simple Notification Service ~ Amazon Simple Queue Service Pipeline Operations API

(Amazon SNS) (Amazon SQS)

Lambda function

Amazon DynamoDB
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Amazon Simple Queue Service Document Lineage API
(Amazon SQS)

Document Registry
Document Catalog

Document Lineage

Pipeline Operation

I

DynamoDB Stream
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Metadata Services Table Schema

DocumentRegistry .|
documentid
bucketName
principallAMWriter
timestamp
DocumentCatalog ]
Document Type. Sampe values: 10K,10Q, CSR (Corporate Social Responsibility Report)
S
documentid
T
This column is updated by current process running on the document. Sample values: Comprehend, Lambda
S

Document name

JSON document to include all operations across the pipeline

© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon DynamoDB

Document Registry
Document Catalog

Pipeline Operation




Ingestion Module

Q] AWS Cloud

Amazon DynamoDB

DynamoDB Stream  DynamoDB StreamDocument Registration AP/
Registration Operations

Metadata Services
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Lambda function

Lambda function Lambda function
Pipeline Operations API Document Lineage API

A\
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Amazon S3
NLP/Raw

N AWS Lambda
Document
Classification
AWS Lambda (to NLP or not)
Document
Registrar

)|

/Amazon S3

NLP/PDF
AWS Lambda
Document ——
Extension E
Detector
Amazon S3
NLP/Image
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OCR Module
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NLP Module
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Analytics Module

aws

)

ol |

AWS Cloud

‘
3 < N
— B =

~
:\L
7

Metadata Services

Lambda function Lambda function

DynamoDB Stream  DynamoDB Stream  Document Registration APl  Pipeline Operations API

Amazon DynamoDB  pagistration

Data Analyst
Data Scientist
Line of Business
Data Office

AWS Lambda
Graph Feed

-_—

Operations

A\ 4

NLP/Raw NLP/JSON

T

|
| m
| r '] i
i % I:IL.u |
| |
| Amazon Neptune Amazon Elasticsearch |
: Service :
| |
: i
- &y &
|

|
I Amazon S3 Amazon S3 |
' :
I |

—e— e e s e e e e e e e e e e e e e e S e e e e e e e e e e e )

Lambda function
Document Lineage API




QWS FINANCIAL SERVICES w"‘kllf’ﬁ‘?z,"fii'&"*\\
~~—] CLOUD SYMPOSIUM ' '4}2’.’4”/“,’?‘,‘2"3\\
'l/ 4 a2 \\\\\

P
i
N

Solution Walk-Through !




Solution Design Principles

Q]
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./

$ 8
Separation of
Duties

Solution enables data
analytics, security,
finance, and pipeline
operations with specific
components
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Time Savings

Use of Infrastructure as
Code (IaC) and native
Automation

100% written in AWS
Cloud Development Kit
(CDK)

Customer
Collaboration

Iterative development
process based on
customer needs and
feedback

Solution Downstream

Flexibility Applications
Code written to fit Solution can be easily
document types for any expanded with team-
use case specific workflows like

analyzing structured
tables in documents
with Relational
Databases

Customers can bring
their own ML and
analytics tooling
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Deploying the Solution

git clone <repo name> pipeline

cd pipeline/code

bash build.sh & cd ../infrastructure
npm install -1

cdk bootstrap

cdk deploy --all

SCAN ME

. and you are now ready to upload documents
to your raw bucket!

https://github.com/aws-samples/document-processing-pipeline-for-regulated-industries.git
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Visualizing the Solution

Information About Our Executive Officers "'L‘ Discover - document#WH-opHgBjaOCEI3wRTWK

Name Asge Position Entities.DATE Septenber 2612
Jeffrey P. Bezos 56 President. Chief Executive Officer, and Chairman of the Board

Jeffrey M. Blackbum 50 Senior Vice Presid Busi Develop

Andrew R_ Jassy 52 CEO Amazon Web Services Entities. OTHER

Brian T. Olsavsky 56 Senior Vice President and Chief Financial Officer

Shelley L. Reynolds 55 Vice President, Worldwide Controller. and Principal Accounting Officer

Jeffrey A. Wilke 53 CEO Worldwide Consumer

David A. Zapolsky 56 Senior Vice President, General Counsel, and Secretary

Entities.ORGANIZATION /. Corning Incorporated

Jeffrey P. Bezos. Mr. Bezos has been Chairman of the Board of Amazon com since founding it in 1994 and Chief
Executive Officer since May 1996. Mr. Bezos served as President of the Company from founding until June 1999 and again
from October 2000 to the present.

Jeffrey M. Blackburn. Mr. Blackburn has served as Senior Vice President, Busi Devel since April 2006. En i, FERSM

Andrew R. Jassy. Mr. Jassy has served as CEO Amazon Web Services since April 2016, and Senior Vice President, Entities. QUANTITY 55
Amazon Web Services. from April 2006 until April 2016.

Brian T. Olsavsky. Mr. Olsavsky has served as Senior Vice President and Chief Financial Officer since June 2015, Vice
President, Finance for the Global Consumer Business from December 2011 to June 2015, and numerous financial leadership KeyPhrases Anazon,

roles across Amazon with global responsibility since April 2002. éssmi!: .
eneral Counsel,
Shelley L. Reynolds. Ms. Reynolds has served as Vice President. Worldwide Controller, and Principal Accounting Andrew R. Jassy,

Officer since April 2007. charge,

Jeffrey A. Wilke. Mr. Wilke has served as CEO Worldwide Consumer since April 2016, Senior Vice President, :;::‘f:‘:al Aecainting
Consumer Business, from February 2012 until April 2016, and as Senior Vice President, North America Retail, from January
2007 until February 2012. _id WH-0pHgBja0cE13WRTHK

David A. Zapolsky. Mr. Zapolsky has served as Senior Vice President. General Counsel, and Secretary since May 2014, _index docunent
Vice President, General Counsel. and Secretary from September 2012 to May 2014, and as Vice President and Associate
General Counsel for Litigation and Regulatory matters from April 2002 until September 2012. ! -seore !

Entities.TITLE Code

-type _doc
Board of Directors

documentId 81deaf30-9671-11eb-9d98-466112dcd661
Name Position
Jeffrey P. Bezos President, Chief Executive Officer. and Chairman of the Board forns
Rosalind G. Brewer Group President, Americas and Chief Operating Officer, Starbucks Corporation
Jamie S. Gorelick Partner, Wilmer Cutler Pickering Hale and Dorr LLP
Daniel P. Huttenlocher Dean. MIT Schwarzman College of Computing table
Judith A McGrath Senior Advisor, Astronauts Wanted * No experience necessary Table, Nane , Age , Position , Jeffrey P. Bezos , 56 , President, Chief Executive Officer, and Chairnan of the Board , Jeffrey M. Blackburn , 50 , Senior Vice President, Business Developnent , Andrew R. Jassy , 52, CEO Amazon Meb Serv

- - " N . ices , Brian T. Olsavsky , 56 , Senior Vice President and Chief Financial Officer , Shelley L. Reynolds , 55 , Vice President, Worldwide Controller, and Principal Accounting Officer , Jeffrey A. Wilke , 53 , CEQ Worldwide Consumer , Da

Indra K. NOO)'I 3 Former Chief Executive Officer, PEPSIC"‘ Inc. vid A. Zapolsky , 56 , Senior Vice President, General Counsel, and Secretary , , , Table, Name , Age , Position , Jeffrey P. Bezos , 56 , President, Chief Executive Officer, and Chairman of the Board , Rosalind G. Brewer , 57 , Group P
Jonathan J. Rubinstein Former co-CEO, Bridgewater Associates, LP resident, Americas and Chief Operating Officer, Starbucks Corporation , Jamie S. Gorelick , 69 , Partner, Wilmer Cutler Pickering Hale and Dorr LLP , Daniel P. Huttenlocher , 61 , Dean, MIT Schwarznan College of Computing , Judith A. M
Thomas O. Ryder Retired, Former Chairman, Reader’s Digest Association, Inc. cGrath , 67, Senior Advisor, Astronauts Wanted * No experience necessary , Indra K. Nooyi , 64 , Former Chief Executive Officer, PepsiCo, Inc. , Jonathan J. Rubinstein , 63 , Former co-CEO, Bridgewater Associates, LP , Thomas 0. Ryder
Patricia Q. Stonesifer Former President and Chief Executive Officer. Martha’s Table , 75, Retired, Former Chairman, Reader's Digest Association, Inc. , Patricia Q. Stonesifer , 63 , Former President and Chief Executive Officer, Martha's Table , Wendell P. Weeks , 60 , Chief Executive Officer, Corning Incorporated , ,

Wendell P. Weeks Chief Executive Officer. Comming Incorporated + hvailable Information
Our investor relations website is amazon.con/it and we encourage investors to use it as a way of easily finding
information about us. We promptly make available on this website, free of charge, the reports that we file or furnish with th
e
Securities and Exchange Commission ("SEC"), corporate governance information (including our Code of Business Conduct
and Ethics), and select press releases.

# page
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Governing the Solution

[tem editor

Table or index

Attributes MetadataStack-DocumentLineageTable941206AA-E1FD1C70YSJF

documentld (Partition key)

[E] Attribute name Value Type 01deaf30-9671-11eb-9d90-460112dc4661

documentld - pariion key 01deaf30-9671-11eb-9490-460112dcdg6 1 String timestamp (Sort key)
R Equals v Sort descending
objectName example-folder/AMZN-2019-Annual-Report.pdf String Remove

b Filters
documentStage SYNC_PROCESS_COMPREHEND String Remove

documentStatus SUCCEEDED string Remove m Reset

lastUpdate 2021-04-06 00:49:55.335954 String Remove
(© Completed Read capacity units consumed: 0.5
bucketName textractpipelinestack-rawdocumentsbucketcala84ced-1cry2w70adlrg String Remove

Items returned (4) H Actions v ‘H Create item ‘

[ timeline Insert a field v List Remove
B Insert a field v Map Remove Q l CH
stage DOCUMENT_CLASSIFIER String Remove documentld v timestamp v callerld v docume... Vv s3Event v sourceBu... v sourceFil... v targetBucketName
timestamp 2021-04-06 00:42:48.621581 String Remove 01deaf30-9671-11eb-9d90-460112dc... 2021-04-0... AWS:AROA... BUCKET:tex... ObjectCreated:Put textractpipelinestack-rawdocumentsbucket...
W 01deaf30-9671-11eb-9d90-460112dc... | 2021-04-0... amawslam..  BUCKET:tex..  ObjectCreated:Copy textractpip... example-fo...  textractpipelinestack-largedocumentsbuck...
01deaf30-9671-11eb-9d90-460112dc... 2021-04-0... am:aws:lam... BUCKET:tex... ObjectCreated:Put textractpipelinestack-textractresultsbucket...

Cancel m 01deaf30-9671-11eb-9d90-460112dc... 2021-04-0... am:aws:am... BUCKET:tex... ObjectCreated:Put textractpipelinestack-comprehendresultsb...
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Thank you!

Mojgan Ahmadi David Kheyman

mojgana@amazon.com kheyman@amazon.com
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the session survey




