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Problem Statement

• AP Invoice creation process is currently manual for some 
Corp business use cases, making it time consuming and 
error prone. Automation should be used wherever 
possible, to limit human error.

• Example: Someone could input the incorrect site, 
resulting in payments being made from the incorrect 
bank account, or an incorrect amount, etc.

• Web ADI (Applications Desktop Integrator) Spreadsheets: 
Excel Sheet that can upload multiple invoices at once to 
oracle (Still requires human intervention)

• Generic File-based invoice import system: Allows any 
source system to create invoices in oracle, without human 
intervention

Solution Options:

Generic Problem Statement:

Semi-Automatic

Fully Automatic



VRBO Use Case

Vrbo Traveler books 
to stay

Host receives 
payout

Hyperwallet FBO 
Account

PAYINS MANAGEMENT OF FUNDS PAYOUTS

Host Daily Payout

Vrbo Daily Payout

Vrbo Operating 
Acct.

JPM Client Money 
(CMA) Account, FBO 

Hosts

3-4-day Reserve

Manual

Mistakes can be made while making oracle invoice

• All transactions are automatic, except the AP Invoice 
creation in oracle to make the payment from JPM CMA 
account to Hyperwallet, which is manual.

• Manual invoice mistakes can be costly.
• Example: Someone can forget to create the invoice
• Example: Someone can enter incorrect details on the 

invoice, resulting in more rework

Automatic Automatic

Automatic



VRBO Solution Expansion
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Currency Country
Local 
Entity

Vrbo Entity 
(Collections)

JPMC Entity
(Collections) Payment Options

ECR 
Credit

Hyperwallet 
Account

Operating 
Account

EUR Ireland Yes EG Vacation Rentals 
Ireland Ltd

J.P. Morgan SE –
Dublin Branch Wire, SEPA Yes Paypal Europe

EG Vacation 
Rentals Ireland 
Limited

GBP UK No EG Vacation Rentals 
Ireland Ltd

JPMorgan Chase 
Bank, N.A, London 
Branch

Wire, BACS Yes Paypal Europe
EG Vacation 
Rentals Ireland 
Limited

CAD Canada No EG Vacation Rentals 
Ireland Ltd

JPMorgan Chase 
Bank, N.A, Toronto 
Branch

Wire, ACH Yes Hyperwallet Systems
EG Vacation 
Rentals Ireland 
Limited

AUD Australia Yes Stayz Pty. Ltd.
JPMorgan Chase 
Bank, N.A, Sydney 
Branch

Wire, ACH Yes Hyperwallet 
Australia Stayz Pty, Ltd. 

New Vrbo Considerations New JPMC Considerations Additional Details
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Glossary

• S3 Bucket – AWS’s version of a directory

• Lambda – A piece of code that operates once it is ”triggered” by an event

• CSV – File format, similar to Excel, that is used to make tables

• JSON – File format that is easily parse-able

• SQS – Message queueing service, typically used to retry services
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Generic Invoice 
Automation Process
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My portion

Email to 
User

Bucket Lambda JSON

• Incorrect Data
• Parsing Error
• Infrastructure Error

SQS

Create APICSV
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CSV File – Simple Spreadsheet

Column Headers

Column Values

Column Headers

Column Values
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S3 Bucket

CSV File dropped here

Sets off Lambda Trigger
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File Processing Flow

Lambda grabs 
CSV file from 

S3 bucket

CSV gets 
parsed and 

mapped to a 
Java Object

Java Object is 
mapped to a 
JSON file via 
an "Object 
Mapper"



E X P E D I A  G R O U PI n t e r n  p r e s e n t a t i o n s

Mapping CSV

• Locations are not hard-coded, meaning order 
doesn’t matter and columns can be skipped

• Also, if there are duplicate columns it returns an 
error

Example: “Source” header is searched for, 
grabs the value i spaces below it, and 
inserts it into the invoice object
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JSON File

The Lambda maps values from 
the CSV file onto the JSON file. If 
formatting is correct, the file will 
be sent to the “Create API”.

A sub-object called an “Invoice 
Line” is created for every invoice; 
an invoice can have many 
”Invoice Lines.
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SQS – Retry Service

`

Allows for the entire Lambda to be retried in 
the case that the connection to the API 
cannot be made or when the API responds 
with a 500 error for any of the invoices, 
implying an internal server error. The SQS will 
retry up to five times, then it will send out an 
email informing the user of an infrastructure 
error.

SQS has the permission to trigger the Lambda
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Emailing Service

500 - Infrastructure failure email

400 - Failure response from API email
(Incorrect data)

Parsing Error Email 
(Ex: Duplicate Columns, incorrect delimiter) 

Email list grabbed from SQL Database



DEMO
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What I learned

- Java
- Scrum
- ObjectMapper
- Maven
- REST API
- Git
- Software Decomposition
- Lombok 
- OpenCSV 
- Dependency Injection
- Unit Testing

Concepts/Tools Used
- Lambda
- SQS/ DLQ
- S3
- IAM
- Amazon Simple Email Service
- CloudFormation Deployment
- VPC Configuration

AWS Tools Used

Prior to Internship:
= Very Comfortable
= Some Experience
= No Experience
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Special Thanks

• Landon Repp – Helped with emails, SQS service, and Unit Testing

• Ankit Bhardwaj – Answered all questions I had

• And my entire team!



Q&A


