Computer Science Vs T,
Software Engineering: 500

. .

Differences, Tradeoffs,
and Use Cases

- Understanding the difference between CS and SE
shapes career paths and engineering decisions

- - CS asks what is computable and why; SE asks
' how to build reliable software under real-world

constraints

000 - |deal for learners choosing a focus, developers
@ making design choices, and teams structuring work

- - Outcome: identify tradeoffs and map skills to > o
 projects for better decisions 7



Defining the Two Disciplines

COMPUTER A\  SOFTWARE
SCIENCE (CS) / \ ENGINEERING (SE)

CS studies computation
itself: algorithms, data
structures, complexity
theory, and machine
limits

SE applies a systematic,
disciplined, quantifiable
approach to
development, operation,
and maintenance
(SWEBOK/IEEE)

CS originated in
mathematics and logic;
SE emerged from the
software crisis and
industrial engineering

SE uses CS as its
foundation, while CS
explores questions
beyond building
working systems



Core Focus:

@ - CS: provable correctness,
computational limits, abstract
models (e.g., Turing machines)

@ - SE: working systems,
maintainability, cost, schedule,
team coordination

@ - Algorithm design and complexity
vs. system integration and
deployment reliability

© - Both needed: theory sets limits;
engineering turns it into
reliable products
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- Problem Solving and Decision Making Styles
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e CS reasoning: formalization, abstraction, proof, asymptotic analysis

c ) ® SE reasoning: requirements analysis, design tradeoffs, risk assessment

. ® Use both daily: hard computation vs. scope, uncertainty, team constraints

e Switch wisely: avoid over-formalizing simple features,

under-formalizing critical components



Education and
Career Paths

- CS: theory, math, algorithms, systems, ML

®
Lot

- SE: architecture, testing, project
management, team capstones

» - Bootcamps, degrees, and self-study
build different skills

- 2026: portfolios and ship experience
weigh more than degree title

- FAANG and Al labs prefer CS;
product teams hire both




Key Tradeoffs in Practice

® Correctness and elegance vs. s Y6 T
shipping speed and business value @\\/_\ %
d %
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® Generality and reuse vs. 7 !
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project-specific simplicity f {,f

® Deep optimization vs. | =
maintainability and developer productivity ¢ "

i

® Documentation and process
overhead vs. team velocity

® Common failure modes:
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Use Cases and Industry Examples
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Research & algorithms: compilers, cryptography, Al/ML research, HPC

Product & systems: web platforms, mobile apps, enterprise software, infrastructure
Hybrid: ML systems engineering, distributed systems, safety-critical software
Examples: FAANG, quant funds, Stripe, SmartCollab, ReviewLens Al

2026: Al/ML skills give 20-30% pay premium across both disciplines
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® - Pair research specialists
with product-focused engineers

® - Use spikes and prototypes
to explore risky unknowns

® - Formal reviews and quality
gates protect correctness

® - Cross-train to prevent
knowledge silos

® - Clear communication
bridges theory and delivery

Skills
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Pair Research
Specialists with
Product-Focused

Engineers
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risky unknowns
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Clear communication
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@

Choosing Your Focus and Next Steps |

@

A Ask Yourself:
® Ask yourself: theory or building? @ theory or building?
Research or shipping? = Research or shipping?

e |f CS is weaker: study systems,
algorithms, distributed systems

e |f SE is weaker: practice testing,
CI/CD, and team projects

e Use CS50x, OSSU, or CS Primer
for CS depth in 2026

CS depth
Strengthen computer
science fundamentals

e Use portfolio projects and Al tools
to bridge theory into practice

Use your focus
[ @ and keep building ]

momentum.




@ CS THINKING

- CS asks what is computable;
SE asks how to ship reliable software

- Lead with CS for correctness-critical
components; SE for scope and delivery

- Avoid over-formalizing simple
features; avoid under-formalizing
complex ones

- Open discussion: share your team’s
CS/SE balance and tradeoff cases

- Checklist: map your work to
disciplines, pick one improvement

§Ob SE THINKING

- CS asks what is computable;
SE asks how to ship reliable software

- Lead with CS for correctness-critical
components; SE for scope and delivery

- Avoid over-formalizing simple
features; avoid under-formalizing
complex ones

- Open discussion: share your team’s
CS/SE balance and tradeoff cases

- Checklist: map your work to
disciplines, pick one improvement

to apply




Key Data Points and &
2026 Market Signals 5

-
* CS median $132K vs SE $128K 2026 CAREER PROJECTION
vs IT $104K (BLS 2024) SALARY CURVES FOR CS, SE, AND Al/ML HYBRID ROLES
e CS lifetime earnings higher: Al/ML
$4.45M vs SE $4.10M vs IT $3.55M HIPRIg
* Fastest job placement: CS
SE 3.4 months; CS 4.2 months
SE
e BLS growth: CS 20%,
SE 15% through 2034
e 2026 proof-first market: /
portfolios matter more than degree titles g
« AI/ML skills add 20-30% pay P ¢
premium across both paths . B




Practical ANV
Learning Pathways
for 2026

® - CS depth: algorithms, systems,
math via CS50x, OSSU, CS Primer

</>

CS SE
® - SE depth: SDLC, architecture, FUN_DAMENTALS PRACTICE SKILLS
testing, CI/CD via project-based Algorithms SDLC Al Tools
courses Systems Architecture Portfolios
Math Testing Mentored Practice

Cl/CD

® - Bridge the gap: Al tools,
portfolios, and mentored practice

® - Match resources to your
current role and career direction



Course Summary s i M.
and Action Plan | [ YOURACTIONPLAN |

= Pick one next step in each area.

- ® Mental model: CS asks "what is (
computable”; SE asks "how to ship
reliably” m

® Apply tradeoff frameworks to your £ =
project or learning plan A PROJECT

A RESOURCE

® Pick one next step: a resource, =
project, or team practice \ -

® Assess your balance: strengthen 000 A TEAM PRACTICE

theory or engineering practice Gf .




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A
personwise.ai/t/1971a050/public


https://personwise.ai/t/1971a050/public?entry_surface=public_courseware_pdf

