Algorithmic Trading System

Financial Data Collection, Database and Integration Prototype using Jupyter Notebooks

- Ajitesh Parihar, COSC, Okanagan College



Intro

« FInancial data needed for training
ML model

o Problems with manual collection of
this data

« Demo of Database User Interface
and Integration for Prediction
Prototype



Intro

« Importance of a good dataset




« Creating a reliable
datastore for efficient data
collection

« Web User Interface for
ease of use

Objective



System Architecture

Archilectural Model

Data Ingestion Databzszs and Processing Frant-End

ML Models
Data Caollsction Data inserlion Datshaes Ul Back-end

Data files
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DEIF!
Collection

« Sourcing data from financial data
APIs

« YAML files for configuring types of
data collected

« Modular bash and python scripts



Data Collection Process

Update Symbol List

. {Modity Configuration Constituent AP|
Files Query

Daily Stock, Ind
Comm Que:
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Stocks
Indexes
Commodities
Bonds

Types of data
collected



Database
Design

« OLTP DB requirements
« MySQL for the current stage

. Plans to develop data
warehouse to handle larger
scales of data



Database Schema

mpany_id: bigint
id: bigint aate: datetime
companyMame: string price: decimal
price: decimal symbol: siring
EngesParcentage: decimal
change: decimal
dayHigh: decimal
id bigint company_id. b cik: varcnar
isin: varchar
sip: varchar
vearLow: decim mbol: string exchangeFullName: decimal
exchange: decimal
industry: varchar
ceo: varchar
open’ decimal tor: varchar
id: bigint desx_i Symbol: varchar country: varchar
nITimeEmployees: bigint

phone: va
price: decimal open: decimal adare:

vearHigh: decimal name: string

midCap: leng

exchange: varchar

prevClose: decimal
date: datstime date: datetime mbolChanged: boolean

s: varchar
hangePercentage: decimal high: decimal ity: varchar
change: decimal low: decimal state: varchar
2lp: varchar
dcfDiff. decimal
dayLow: decimal c dcf: dacimal
sharesOutstanding’ bigint yaarHigh: decimal r ipoDate: datetime
ISETt: boolean
isAdr boolean
mktCap: bigint unadjustedvolume: bigint isAdr: bodlean

dayHigh: decimal
earningsAnnouncement: datetime

vearLow: decimal ne: bigint

company_ia: bigint sxchang isActivelyTrading: boolean
_ia: Digint - a
date: datetime open: decimal IsFund: boolean
open: decimal close: decimal date: datetime
1_month: decimal
nigh: decimal previousClose: de angeCverTime: decimal
_month: decimal
w: gecimal volme: bigint i bigint
6_montn: aecimal
close: decimal date: datetime

realtime_commodity_values _month: decimal
_let: Digint 1_year: decimal )
volume: decimal id: bigint M , level: varchar
ar: decima
stadV - commedityName: string errLine: varchar
unadjustedvelume: decimal price: decimat 3_year ascmal
symbol: string message: varchar

changs:leng changePercentage: decimal

angeParcentage: decimal change: decimal

vwap: decimal dayHigh: decimal ia bigint

hngeOverTime: decimal ' username: varchar

sarkioh: dectmal o_ysar. decimal

commaodity_id: bigint earLow: decimal Name: varchar

date: datetime
mKktCap: bigint lastMame: varchas

open: decimal
v exchange: varchar isAdmin: boolean

high: decimal open: decimal
low: decimal prevCiose: decimal

close: decimal
volume: decimal

Close: ¢
adjClose. d olAvg: decimal
volume: decimal
unadjustedvolume: e

ange: integer

changePercent: de
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Input Data From
Various Sources

Indexes
Dow Jones
Nasdag

S&P 500

Commodities
Gold
il

Flat File
ETL Feature| l . |
Nare S

= Featu
Engineering

Data
Warehouse
and
Data
Extraction,
Transformation,
and Loading
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« Scheduled collection and
storage of data using cron
jobs

« Customizable configuration

Process
automation



Configuration

Job scheduling
Exporting data
Roles based access

User Interface



Integration
Prototype

High performance hardware
Jupyter notebooks
Database integration
Historical data analysis

Preprocessing data for machine
earning

Model training of demo model



Future Work

o Data Warehouse
Development

. Ul Improvements
Bl tools integrations

« Ul Integration for stock
forecast analysis



n
3 ] Export Data — Mozilla Firefox A _ O %X U I DeS I g I I

(=] Export Data » 90 ~
«

— s ¥ @ 8 = Demo

ATS Export Data

Choose the data you want to export

- C

03 Change Configuration )
- | Stocks v ‘
I Job Scheduling -
X Export Data Select Data: Select Fields:
[J VST - Vistra Corp. Lookup Fields:

GEV - GE Vernova Inc. id

SOLV - Solventum Corporation companyName

DECK - Deckers Outdoor Corporation symbol

SMCI - Super Micro Computer, Inc.

Value Fields:
BLDR - Builders FirstSource, Inc.

JBL - Jabil Inc.

company_id

date

Select All Select All

Data Type: ® Realtime Data Date Range:

O Histarical Data 2021-01-01 - 2024-07-27

Reset All Export File

&"' Create Users

> Logout
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]
Jupyter ATS Last Checkpoint: 8 second
File Edit Wiew Run Kemel Setf Help

a + = . JupyterLab 7 @ Python 3 [ipy

eing developed for short-term stock price forecasting with collaboration between Langara College, Okanagan
ded to make it to analyze historical stock data and train @ machine leaming model to g

rmation, and loading of trading data from multiple sou
rming to for use in training the machine leaming algorithm.

With adding sentiment ana
ity. Machine learning algerithms such as neural networks, random fore
aluated and 1 for further elopment b

Database Exploratory Analysis

In this ill look at the | data for stocks, ind i ies, and bonds. The database provides fast and e
trading data for analysis.
Begin by loading the following notebook.

Wecapture
%wrun . /DatabaseExplore.ipynb

Load bonds, commaodities and index data from database
The databas tains historical trading data for the past fi

Fetch the required data from the database:
Choose the date rz E at: {Forma Y-MM-DO)

Indexes
The database
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Conclusion

. Established a reliable datastore and streamlined
data workflows

. Enabled users with intuitive tools and customizable
configurations for efficient data handling and
analysis

. Created integration framework for adaptation into
future work
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Any Questions?

Thank You
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