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Remark: All images in the following slides credit to Google Images.
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“Data Science” on Google Trends

@ Data science @ Artificial intelligence ChatGPT
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~ Any observation?
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What is Data Science?

@ SYSTEM
PROCES '

soLVING ... BB KNOWLEDGE ---

-~ PROGRAMMING f

A

Data science combines math and statistics, specialized programming,
==== advanced analytics, Al and ML with specific subject matter expertise
— == == {0 uncover actionable insights hidden in an organization’s data.
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The Evolution of Data Science

20th century: Statistics and early data analysis methods.
2000s: Rise of big data and machine learning.
Today: Al and deep learning advancements.

Major turning points: cloud computing, loT, big data, LLM.
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Distinct Objective and Focus

|~ Industry & Academia

 Outcome-Driven: The primary goal is to drive . Knowledge-Driven: The focus is often on

business value, such as increasing profits, advancing theoretical understanding and
» Practical Application: Tools and methods - Research and Innovation: Strong emphasis on

are chosen based on their ability to provide

quick and effective solutions creating novel, generalizable approaches that can

contribute to the broader scientific community.

* Performance Metrics: Success is often
measured in terms of business metrics like
return on investment (ROI), customer
penetration rates, or KPIs.

« Publication and Peer Review: Success is
typically measured by the quality and quantity of
published research, citations, and contributions to
academic knowledge.
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~ Data Science in Industry
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MICROSOFT

Company size: large .- M M ft
OO Areat tataianulytice Al mE ICroso
Unique benefits: variety of roles

ecologically focused opportunities

From Industry

AIRBNB

Company size: large .
Focus areas: finance, trust,guest experiences q "'bnb
Unique benefits: customer-centric,

self-reflective culture

@ NVIDIA
— 4 Company size: large
Focus areas: optimization of chips and graphic cards
NVIDIA Unique benefits: multiplicative effect of work, helping
other data scientist

ORACLE

Company size: large

Focus areas: advertising, designing data-science
focused produc

Unique onarite hrg: number of open positions

Company size: large
Focus areas: optimizing customer experience
il Unique benefits: customer-focused

, first of its kind

0ocTOBER 2012

Harvard *
Business
Review

The accelerating volume of data
sources, and subsequently
data, has made data science
one of the fastest-growing fields
across every industry.

SPOTLIGHT ON BIG DATA

Data Scientist:

Organizations are increasingly | The Sexiest Job .

reliant on data experts to
interpret data and provide
actionable recommendations to
Improve business outcomes.

Company size: medium
Focus areas: outlier detection, forecasting, event clustering,
e 21st Century

Unique benefits: multiplicative effect of work, helping
other data scientist

Meet the people who can coax treasure

out of messy, unstructured data.

by Thomas H. Davenport and D.J. Patil

CLOUDERA
Company size: medium

CLOUDERA and el rachine loarnig

Unique benefits: most powerful
and scalable cloud data platform

Company size: medium

Focus areas: customer insights for ecommerce
Unique benefits: client-focused, open-ended
question to explore

TERADATA

Company size: medium
Focus areas: algorithms and
PS data optimization

1 e benefits: academic
appvoach to their work and validation

DATABRICKS

Company size: medium

Focus areas: forecasting, product analysis,churn prediction
and insights, segmentations and recommendati

Unique benefits: built on open source plaﬂorms
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Business operation e
infrastructure.

It follows a typical pre
problem identificatic

When assessing prodt
and revenue generatio

Challenges may arise frc
and privacy concerns.
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Data Science Lifecycle

A data science lifecycle is defined as the iterative
set of data science steps required to deliver a
project or analysis.

There are no one-size-fits that define data science
projects. Hence you need to determine the one
that best fits your business requirements.

Each step in the lifecycle should be performed
carefully. Any improper execution will affect the
following step, ultimately impacting the entire
process.
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However, It cﬁ T
might \ |
happen...
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Data Science Job Market

Data Analyst

Data Engineer

Data Scientist

ML/DL Engineer

Data Product Manager
Chief Data Officer

More...
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Linked [}
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x Hong Kong Exchanges and Clearing Limited (HKEX) —

Data Analytics Project Manager - Vice President -
Chief Data Office (6 Months Contract) @

Hong Kong, Hong Kong SAR - Reposted 2 weeks ago - 45 applicants

¥ Microsoft

Senior Data Scientist @

Hong Kong, Hong Kong SAR - 3 days ago -

& Remote - Full-time

2. The Hong Kong Jockey Club

Data Scientist Lead @

Hong Kong, Hong Kong SAR - 6 days ago

& Full-time - Mid-Senior level




Hierarchy of Needs

THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,
EXPERIMENTATION,
SIMPLE ML ALGORITHMS

LEARN/OPTIMIZE

ANALYTICS, METRICS,

AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP
RELIABLE DATA FLOW, INFRASTRUCTURE,
MOVE/STORE PIPELINES, ETL, STRUCTURED AND

UNSTRUCTURED DATA STORAGE

COLLECT

For medium/large company:
9 Machine Learning Engineer

Data Scientist

) Data Analyst

9 Data Engineer

Data Infrastructure
Engineer

What about a small company or even a start-up? Everything!
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Voice: The 3 biggest problems with Data Science

| DECISION INTELLIGENCE |

3 PROBLEMS WITH DATA SCIENCE

Link: https://www.youtube.com/watch?v=kjzDo5f7Ecc
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https://www.youtube.com/watch?v=kjzDo5f7Ecc

w

Quick Recap: What are the problems?

MAKE: Who makes data useful? A well-organized company structure for
data scientists and other roles.

DATA: Data should be usable then can be useful. The data engineering
team should process large-scale of data at first, then the data science
team can help with it.

USEFUL: Who makes the decision? Data science team needs skilled
decision maker and business leader.

Tips when looking for a job:

v Carefully go through the job post and check if the job duties are clear.
v" Think about the team's organization and leadership.

v Dare to try new stuff and learn by doing.
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~ Data Sciernce in Academia
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Growing demand for Data Science Education
Mainland China & Hong Kong

HKUST CityU
Msc in Big Data Technology Bachelor Program
THU CUHK-SZ
Msc/PhD in Data Science and School of Data Science
Information Technology 2022

2016 2020

o @ ® o
2015 2017
HKUST(GZ2)
PKU HKU MPhil/PhD in Data Science
Bachelor-PhD Program Msc in Data Science And Analytics

Msc in Data-centric Al
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Data Science Research

Top conferences:

KDD, SIGIR, ICDE, SIGMOD,
WSDM, VLDB, ACL, ICML ...

Trending topics:

Good data for Al (a.k.a. data-centric Al)
Al for Good data (preparation & cleaning)
Data visualization

Harness LLM

More ...
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My Research

Focus on chat-based data
preparation solutions using the
Large Language Models.

""""""""" Comparative analysis: existing approaches vs ours |
(a) Software (b) Program (c) Search-based (d) LLM (e) Ours

(a) Google Sheets Function: EPOCHTODATE (timestamp, [unit])

import datetime y
(b) Python Script: *
def function().. i

(c) Search-based _'__: # .| Search similar codes by i

Below are some examples:

Expert

Approach: — examples and output suggestion

* LLM-based Missing value
imputation

e Chat-based EDA
 Data Transformation =

(d) Foundation Model: ask LLM to perform transformation task directly %
(=]

|
|
|
|
|
|
|
|
|
|
Examples |
|
|
|
: (e) An example-driven chat-based LLM reasoning approach
|
|
|
|

I~ @@ "t
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Our Lab Research = o wem

Data Intelligence and Analytics
Lab, DIAL@HKUST(GZ)

We aim to reduce overhead in
the world of data science and
lower the human cost, such as:

(@ Overview [ Repositories 7 [ Projects @ Packages AR People

HKUST(GZ) Data Intelligence and Analytics Lab

This is the source-code homepage of HKUST(GZ)-DIAL. We are glad to share our code

Av18 followers 3 yuyuluo@hkust-gz.edu.cn

Popular repositories

DeepEye-APIs Public NL2SQL_Handbook Public
] N L 2 S L APIs of DeepEye. DeepEye: Towards Automatic Data Visualization [ICDE This is a continuously updated handbook for readers to easily track the
2018] latest NL2SQL techniques in the literature and provide practical

guidance for researchers and practitioners.

 Table retrieval and analysis e B, s Bomen G0 B
° Data P re para‘t | On NL2SQL360 Public ncNet Public
Official repository for the paper “The Dawn of Natural Language to ncNet is a Transformer-based model for supporting NL2VIS.

SQL: Are We Fully Ready?" (VLDB'24)

« RAG meets LLM

@Python W47 %4 @ Jupyter Notebook  T¥36 % 16
* Visualization
I IZ I Vega-Zero Public HAIChart Public
Vega-Zero is a sequence-based visualization grammar based on Vega- Official repository for the paper “HAIChart: Human and Al Paired
https://github.com/HKUSTDial
D 2 q 2 @ Jupyter Notebook  Y¥21 ¥ 6 @rython X6 ¥
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https://github.com/HKUSTDial

Motivation: Why | Choose DSA?

Bottlenecks occurred at work

Dealing with clients
occupied the major
schedule

Transition to academia

Professional supervision Collect problems from the Explore solutions by doing
and self-paced learning industry my research

Accumulated long TODO list
but seldom handled

Human resource shortage,
especially developer
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GET HANDS DIRTY

Community

e 8

kaggle = stackoverflow (&

Online Courses

TOP 10 FREE ONLINE COURSES
WEBSITES

d{ G5 HARVARD Stanford
108t UNIVERSITY

University

) Khan Academy M Udemy m LEARNING

coursera
/\Alison [codelcademy (I upAaciTY

https://opportunitiespediacom
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Tool & Library

)

@ OpenAl
Hoo @ lein Keras §sas
O PyTorch “IF TensorFlow u G ,5*
nUOW"CV spaCy KNIME alteryx

008  ono AT

p | Ostudic A pgthOﬂ (1 Python (ApoLro
pandas ’“"’“"";b B R Pscaa QFlask 23
m\é“scm‘ = plotly @ " SQLAlchemp nﬁ;c 3

#statsmodels v E E JS #\ Firebase
heroku

G co®

5,5‘5,‘,'(? /7 DASK

k Airflow Mi:m aws /A Azure 3
presto @ ® mongoDB 0 B

Mys cassandra
%lﬁ&fka oracLe % elastic

DATABASE
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