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Project Overview

* RFP/RFI contributors currently must sift through
dozens of previously submitted RFP/RFI
responses for content they may want to recycle
and/or build on

* This process is time-consuming and tedious, and
can be fruitless, as the sections sought are often
not found

* |OP has attempted to address this problem by
organizing former RFP/RFI responses in folders
and subfolders with clear, intuitive titles.

* While doing this helps, it does not solve the
problem.
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User Stories

As an |OP Proposal Contributor, | want to:

* See |IOP proposal docs broken down into Sections, for
easy incorporation into new proposal efforts (completed)

* Perform basic Google-like searches across all IOP .
proposal doc Sections, as well as across a specified subset
of docs, e.g. within a Topic (completed)

* Browse relevant sections of proposal docs by Topic

(completed)

* Display matches in context and with links to the
associated original document(s) (completed)

contract start/end date, doc type, when available

* Include metadata with matches, to include client, value, I
(completed)

* Allow for filtering matches by metadata fields (completed) ‘
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Project Management Approach

Follow Agile SCRUM Methodology with 2-week Sprints

Completed 6 Sprints over course of project (Sprints 0 — 5)

Used Trello for Task Management ¢ Brrelle. worn
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Project Calendar (High-l.evel

* Many Tasks completed in parallel, but each Sprint had an overall “Theme”
* Sprint 0 — Design/Plan

e Sprint | — Data Loading & Parsing

* Sprint 2 —Topic Modeling/Embeddings-based Integration PROJECT
SCHEDULE

* Sprint 3 — Backend Services Development
* Sprint 4 — Frontend (Ul) Development oesicneian  (EEEENTD

* Spring 5 —Testing & Delivery

DATA PARSING

* Major Class Milestones MODEL

TRAIMNING

*  Project Definition Document Submitted — February 19 BACKEND

*  Project Design Document Submitted — February 25
FROMTEND

*  Progress Report | Presentation — March |3

TESTINGS
DELIVERY

*  Sprint Deliverables — March 31,April 16,April 30

*  Poster Session/Final Presentation — May |/May 5

. Final Deliverables Due —
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High Level Solution Architecture

* Solution has been decomposed into
four major Task Areas, which loosely
follow the path of data through the
system:

* Document Loading & Parsing (Ryan)

* Topic Modeling (Abrar)

ntelharse

» |dentify Headings

« Extract Sections

+ Catalog in DB

« Strip formatting/
special chars

= Convert section
content to JSON

« Store Section

. content to S3

- -

* Backend Service Development (Keith)

* Front end (Ul) Development (Camila)

* Leveraging IOP AWS environment:
* S3 Bucket for document & parsed section storage
* RDS instance for metadata storage
* Lambda functions for backend components
* APl Gateway to expose Lambdas to Ul

* EFS volume for persistent storage from Lambdas
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» Store Embeddings in

Ahead-of-time | Runtime

IOP Documents
(RFI/RFP Responses, Past Performance,
Capability Statements)

@ﬁ

Metadata DB

e

Indexer Topicizor

+ Read Parsed Sections

» Perform Topic Modeling
using pretrained model

+ Store Topics &
Topic/Section mappings in

\ DB

+ Read Parsed Sections
+ Generate Embeddings
using pretrained model

o

e + Read Topic List from DB

Search Service

* Read Index from DB

+ Generate Embeddings
from Search Term(s) using
pre-trained model

» Find matches in Index

; Return matches to Ul

User Interface

» Allow user to
enter Search
Phrase

+ Call Search
Service to get
Results

+ Allow user to
Browse by
Topic

+ Call Topic
Service to get
Results
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Topic Service
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Data L.oading & Parsing

* Each document has many sections that e e o =,
all reference different topics, so we split v’ N\
each document into its sections for Data Loading & Parsing \
better topic modeling accuracy

\

Each document has many sections that all reference different topics, so we split each

* |n order to do this, the header for each
section of the documents had to be
identified

document into its sections for better topic modeling accuracy. In order to do this, the
header for each section of the documents had to be identified. Different formats required
different algorithms to reliably identify the section headers. We developed a regular
expression algorithm that worked well for .pdf documents and an xml parsing algorithm

that worked for .docx documents. Still, these algorithms would sometimes not find the

* Different formats required different
algorithms to reliably identify the section
headers

section headers. If this was the case, we simply split the document into each of its para-

*  We developed a regular expression algorithm that
worked well for .pdf documents

/\ N Yes
[Isita PDF‘;) l‘;“;ﬁigz;:gﬂ Split into sections
e
v

* And an XML parsing algorithm that worked for .docx
documents

" /Headers\\ N
o n
ldentlﬁedl  /

>

. . -
* |n cases where sections headers can still not be

\ \f/
< Yes | Use XML parsing to find
. o[ . . Is ita DOCX? >
identified, we split the document into paragraphs Q\“
/

) p
~ -~

graphs. Here is what our final data loading and parsing process looked like: I

”
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Topic Modeling & M1, Search

BERTopic is a topic modeling technique that
leverages the contextualized embeddings
generated by BERT-like models

Clusters and extracts topics from large collections
of text documents

The Asset Tracking system employs BERTopic to
identify Section topics

These capabilities are implemented as the
“Topicizer” and “Topic Service” components

In parallel with Topic Modeling activities, we also
ported and integrated the embeddings-based
search capability from IOP’s previous
implementation

These ported capabilities are implemented as the
“Indexer” and “Search Service” components
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Topic Word Scores

BERTopic is a topic modeling
technique that leverages the
contextualized embeddings
generated by BERT-like models
(such as BERT, RoBERTa,
DistilBERT) to cluster and

extract topics from large

collections of text documents.
The Asset Tracking system
employs BERTopic to identify
Section topics.
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Backend Services & APl |Layer =

* Composed by multiple AWS Lambda functions

* Triggered by endpoints configured inside AVVS API
Gateway

* Keyword section search via. the Search Service
* Topic-based section search via. the Topic Service

* These requests can also be parameterized utilizing
selected filters, wherein only sections which match
these filters will be returned

 Backend services draw data from the Metadata
database
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The backend for the Asset Tracking . : R
asset_tracking_delta_checke

system is composed of multiple AWS

Lambda functions triggered by asset:tracking-search_service

endpoints configured inside AWS API asset_tracking_topicizer

Gateway. Requests can be sent to search

. . . . . . asset_tracking_topic_service

for sections via the Search Service

utilizing keyword queries, and also the asset_tracking_indexer

Topic Service by a list of topics. These . '
v asset_tracking_search_service

requests can also be parameterized

utilizing selected filters, wherein only

sections which match these filters will

be returned. Backend services draw

data from the Metadata database.

Backend Services

N ~

Isearch - POST - Method Execution 8

l—l—l

The API Gateway consists of two

y separate endpoints or Resources,
one for the Topic Service and
another for the Search Service.
Both endpoints are configured to
forward POST requests sent by the
Ul to their respective AWS Lambda
functions, and responses sent from
the Lambdas back to the Ul for
display.

l—‘—l

APl Gateway




User Interflace (Ul

* First designed as a digital wireframe _— e mm Em o Em Em = Em Em Em Em Em E= e
sketch USing the deSign software Balsamiq The Asset Tracking User Interface was first designed
as a digital wireframe sketch using the design software
~ The prototype was then implemented as mTEGRII;ﬁQg Balsamiq. The prototype was then implemented as a
R b I . . S . React web application using Javascript, JSX, and CSS.
a React we aPP Ication USIng Ja'va Crlpt’ — Most of the Ul components were built using the Bootstrap c
JSX’ and CSS : — and React-Bootstrap libraries. The user can perform a 7]
2 filtered keyword or topic search, then the backend search )]
e Most of the Ul com Ponents were built : = | services are leveraged to dynamically build result cards R
. and display the most relevant results .
using the Bootstrap and React-Bootstrap e
libraries '

* The user can perform a filtered keyword
or topic search

Filters

Client

* Then the backend search services are
leveraged to dynamically build result
cards and display the most relevant
results

(o
S
ot
™
3
-
o
N
]

\________*

\

Friday, May 5, 2023 Virginia Tech / INTEGRITYOne Partners I



Solution Demo!
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Filters

Client
Organization

TEGRITYOne
Partners

Consulting = Technolegy « Innovation

Distance: 0.19 nt Organization: N/
Section Header: Optiona op Start Date of Contract:
End Date of Contract

Link to Documen

nultiple sta

Result 4856

Distance: Client Organization:
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Thank you!

* Q&A

e Contact Info:

* Ed Hollingsworth (eahollin@vt.edu)

* Camila Arbaiza (camilaarb@vt.edu)

* Ryan Lewis (lewis3rd@vt.edu)

* Keith Myburgh (keith22 @vt.edu)

e Abrar Rhine (abrarrl8@vt.edu)
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