Data analyst vs Data Engineer
Roadmap and more
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Dara Skills on denmand

FIGURE 1.2
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Al and information processing technologies
Robots and autonomous systems

Energy generation, storage and distribution
New materials and composites
Semiconductors and computing technologies
Sensing, laser and optical technologies
Quantum and encryption

Biotechnology and gene technologies

Satellites and space technologies

Technology trends driving

business transformation, 2025-2030

ntify the stated technology trend as likely to drive business transformat
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Share of employers surveyed (%)

https://www.weforum.org/publications/the-future-of-jobs-report-2025/




FIGURE 3.4 | Skills on the rise, 2025-2030
Share of employers that consider skills 10 be increasing. decreasing, or remaining stable in importance: Skills @ ranked based on net
increase, which i the difference between the share of employers that considar a skill catlegory to be Increasing in use and thoge that
consider it 1o be decreasing in use.
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FIGURE 2.3 | Job growth and decline (%), 2025-2030
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FIGURE 3.6

Share of employers expecting increasing skills in use by 2030 (%)

Core skills in 2030

Share of employers considernng skills 10 be-a core skill in 2025 and share of employers axpecting skills 1o increasa inimportance by 2030,

Emerging skills
Less essantial now, but expected to increasa in use
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Data Science Lifecycle

Business
Understanding

Transform, Binning Feature
Engineering

Temporal, Text, Image
Feature Selection

Algorithms, Ensemble AN
Parameter Tuning Model Acquisition &

Retraining Training Understanding
Model management

Cross Validation Model

Model Reporting E .
val n
A/B Testing aluatio

Deployment Customer
Acceptance

Scoring,

Performance

Intelligent
Applications monitoring, etc.

Data Source

Pipeline

Environment

Wrangling,
Exploration &
Cleaning

On-Premises vs Cloud
Database vs Files

Streaming vs Batch
Low vs High Frequency

On-premises vs Cloud
Database vs Data Lake vs ..
Small vs Medium vs Big Data

Structured vs Unstructured
Data Validation and Cleanup
Visualization

https://microsoft.github.io/azureml-ops-accelerator/1-MLOpsFoundation/2-SkillsRolesAndResponsibilities/1-AdoptingDSProcess.html




Dala Science needs

THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,
EXPERIMENTATION,
SIMPLE ML ALGORITHMS

ANALYTICS, METRICS,

LEARN/OPTIMIZE

AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP

MOVE/STORE

COLLECT

Figure 1-5. The Data Science Hierarchy of Needs



Tech stack

N
@ 3006 @PY b s@e
= SunPy

V' many
astropy ﬁ'“l” Network.x more)
S | StatsModels g scikits-image

Statistics m Python image processin g in python
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SciPy

https://github.com/jorisvandenbossche/talks/blob/master/2017 INRIA pandas/img/JakeVdP-ecosystem5.svg




Al ACADEMY "o e
Sy SKETCH 1, DATA HIERARCHY sty

AT CAN DO AWATING THINGS LIME LIVE LANGUASE TRANSLATION AND MASE RECOSMTION - BUT THAT 15 ONLY PODHELE BECAUSE OF
THE TATR IT I3 TRAINED UPON — AND HUSE AMOUNTS OF 1T, IF YOU WANT 70 sNOW ABOUT AT, YOU NEED 7O KNOW ABCUT DAT

DATA 15 A COLLECTION OF FACTS OR VALUES, SUCH AS NUMBERS, WORTS, MEASUREMENTS, OBSERVATIONS | OF DESCRIPTIONS.
TCO BE USEFUL, IT NEEDS TO BE COULECTED TOSETHER W A SIMILAR FORM, 50 THAT IT cAN BE ACCESSED, ANALYSED AND PATTERNS
FOUND WITHIN - WHICH ALLOWS SOME MEANING TO BE DERWED FROM IT.

r’j.‘\"‘\ /I;ﬁm |5 THE NEW Oll 8D JUST LKE O,
i, / THERE ARE POTENTIAL CONSEQUENCES FROM IS USE:
= - GLOBAL WATMING FROM ONL; BIRS AND DISCRIMNATION FROM AT

- -BUT REMEMEER, CRUDE O N THE SROUND ISN'T THAT USEFLL BY MSELF

N T NEEDS TO EXTRACTED AND TEN TO WHERE IT CAN BE MADE USEFUL

dia % | oo -..AND REFINED

&

AND PROCESSED

EACH STRGE ADDS VALUE TO THE ORIGINGL CRUDE Ol

BURNT IN BN ENGINE TO
FROVIDE TRANSFORTATION

/

REFINED

.

/

AT IS5 TRYING TO SPOT PATTERNS IN DATR TO ADD
VALUE TO [T AND MOVE IT UP THE PYRAMD.

AT CON TURN DETR 7O WMFORMATION [UNSUPERVISED LEARNNG],
OR INFORMATION TO MNOWLEDGE (SUPERVISED LEARNING)

SPONSORED BY OUR FRIENT: THEY HELP Yol UsSE AT TO. .
ENJOYING THIS? THEN BE PART OF T SPONSOR THIS SKETCH — IDEAL FOR AT START-UPS.

HELP OTHERS LEARN AND RAISE THE PROFLE OF YOUR BUSINESS A5 THIS PAGE STARTS ITS VIRAL LEARNING JOURNEY




“IF1 have seen further, it is by sftanding on the shoulders of giants.”
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Connecling

THE DATA SCIENCE
HIERARCHY OF NEEDS

DEEP
LEARNING

A/B TESTING,

LEARN/OPTIMIZE EXPERIMENTATION,
SIMPLE ML ALGORITHMS
ANALYTICS, METRICS,

AGGREGATE/LABEL SEGMENTS, AGGREGATES,

FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP
MOVE/STORE
COLLECT
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Types of Data Professionals

Where are you?

Data Engineer

ML Ops
Dropicsmant Data Ppakngs

Y

=
#

ML Modeling ">nmu

Reporting  Businexs nsaghts

Miats S lentints
ML Ops

Data Scientist

ML Ops
Deplosndrent Diats Pipelines

Experamentabion Slorytelling

Reporting  Buginess insights

ML Engineer
ML Ops
Deplosamart . Data Pipolines

L Modaling . Database

Sials 2 Data Viz

Custs Arabpste
ML Ops

Data Analyst

kil Ops
Dapioinemnnt Data Pipelnes

ML Modeling Dotabass

Experamienilabon Storytelling

Raporting  Businssa insights

https://x.com/Chandigarh uni/status/1729537383836667953
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Dara Eng.
Roadmap

https://github.com/data-burst/data-engineering-roadmap

https://roadmap.sh/
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Data Roles = “_“*
and Skill Sets

https://ryanswanstrom.com/2016/11/28/data-scientists-data-engineers-software-engineers-the-difference-according-to-linkedin/




Domain Knowledge

Data preprocessing (cleaning)
Data analysis

Data Analytics

Missing data handeling

LLMs (Chatbots) could help

DS needs

Data Science Lifecycle

Business

Transform, Binning Feature
Temporal, Text, Image 3 2
e
Feature Selection ENEieennE

Algorithms, Ensemnble
Parameter Tuning
Retraining

Model management

Crass Validation Madel
Maodel Reporting E A
valuation
AfB Testing

Streaming vs Batch
Low vs High Frequency

Pipeline
On-premises vs Cloud
SIS Database vs Data Lake vs ..
Small vs Medium vs Big Data

LUCTU R siructured vs Unstructured
(STGTENGLEE Data validation and Ceanup
Cir;zrning Visualization

Customer
Acceptance

Mo Acquisition &
Traini Understanding

PR Cir1-Premises vs Cloud
Qaig s elies Database vs Files

del Modeling
ng

Deployment

Scorin,
Perfar



Skill importance gap and skill proficiency gap between growing and declining jobs

FIGURE 3.7
When growing and declining job roles attach the same level of importance and proficiency to a skill, the index equals one. The bigger tha
value, the bigger the gap between growing and declining jobs.
Manual dexterity, endurance and precision
a £ :
5 Resilience, flexibility
Fry Technology it and agility
: - S
,—E ’——Programing
[ Hesource management
and operations
Quality control
Dependability and A
4 attention to detail Curipsity and Systems
1.37 T ¥ lifelong-leamning—pinking——@y
Moativation and Reading, writting .9 Analytical thinking
self-awareness ahd ratheriics r
Service orientation A ® Talent management Teaching,
and customer service i - mentoring and
—— @& Empathyand — Leadership and social influence — coaching
active listening
[ 1.10 i _1 5
Importance gap

B Cognitive skills
mm Sell-afficacy

= Engagement skills
R Technology skills

mm Management skills
# Working with others

= Physical abiities



FIGURE B3.1 | Current capacity for substitution by Generative Al, by skill group

Capacity of Genal substituting a human in performing a given skill as a percentage share af all granular skills within each skill group.
Analysis based on GPT-4o, with over 2800 granular skills from the Indeed database as of August 2024,

Artificial intefligence and big data
Reading, writing and mathematics
Marketing and media

Systems thinking

Multi-lingualism

Programming

Financial management
Dependabliity and attention to detal
Curipsity and lifelong learming
Technology literacy

Design and user experience

Quality management

Cperations and logistics

Networks and cybersecurity
Leadership and social influence
Talent management

Analytical thinking

Service orientation and customer service
Global citizenship

Resilience, flexibility and agility
Teaching, mentoring, and coaching
Creative thinking

Environmental stewardship

Manual dexterity, endurance and precision
Empathy and active listening
Sensory-processing abilities

100 B0 60 40 20 0] 20 40 60 80

Share of all granular skills within each skill group (%)

= Very low capacity == Low capacity wm Moderate capacity = High capacity

100



Data Analyst

Data Warehousing

Adobe & Google Analytics

Programming knowledge

Scripting & Statistical skills

Reporting & data visualization

SQL/ database knowledge

Spread-Sheet knowledge

Skill sel

Data Engineer
Data Warehousing & ETL

Advanced programming
knowledge

Hadoop-based Analytics

In-depth knowledge of SQL/
database

Data architecture & pipelining

Machine learning concept
knowledge

Scripting, reporting & data
visualization

Data Scientist
Statistical & Analytical skills

Data Mining

Machine Learning & Deep learning
principles

In-depth programming knowledge

(SAS/R/ Python coding)

Hadoop-based analytics

Data optimization

Decision making and soft skills

https://www.edureka.co/blog/data-analyst-vs-data-engineer-vs-data-scientist/




Roles and Responsibilities

Data Analyst

Pre-processing and data
gathering

Emphasis on representing
data via reporting and
visualization

Responsible for statistical
analysis & data
interpretation

Ensures data acquisition &
maintenance

Optimize Statistical
Efficiency & Quality

Data Engineer

Develop, test & maintain
architectures

Understand programming
and its complexity

Deploy ML & statistical
models

Building pipelines for
various ETL operations

Ensures data accuracy and
flexibility

Data Scientist

Responsible for developing
Operational Models

Carry out data analytics and
optimization using machine
learning & deep learning

Involved in strategic
planning for data analytics

Integrate data & perform
ad-hoc analysis

Fill in the gap between the
stakeholders and customer

https://www.edureka.co/blog/data-analyst-vs-data-engineer-vs-data-scientist/
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