
Core C++ 2024

Unblocking the 
Value of C++ 

Alex Dathskovsky



Unlocking 
the Value 
of C++20



About Me:

alex.dathskovsky@speedata.io

www.linkedin.com/in/alexdathskovsky

www.cppnext.com

https://www.youtube.com/@cppnext-alexd

mailto:alex.dathskovsky@speedata.io
https://www.linkedin.com/in/alexdathskovsky
http://www.cppnext.com
https://www.youtube.com/@cppnext-alexd


What to Expect

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


What to Expect

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


What to Expect

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


What to Expect

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Something Interesting About This Talk

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

https://youtu.be/3gGhP0C-xOY?si=zkZGIeMz2_yn0RNY

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/3gGhP0C-xOY?si=zkZGIeMz2_yn0RNY
https://youtu.be/3gGhP0C-xOY?si=zkZGIeMz2_yn0RNY


Let's Start by Getting This Out of the System

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Concepts:

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Concepts:

https://youtu.be/x6_o-jz_Q-8?si=8fA47fFRy2e4WL-e

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/x6_o-jz_Q-8?si=8fA47fFRy2e4WL-e


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Ranges:

[19, 17, 15, 13, 11, 9, 7, 5, 3, 1]

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Ranges:

[19, 17, 15, 13, 11, 9, 7, 5, 3, 1]

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Ranges:

https://youtu.be/ngaty13aE9M?si=T3OxpnoqFjDHR_mg

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/ngaty13aE9M?si=T3OxpnoqFjDHR_mg


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Modules:

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Modules:

https://youtu.be/IwuBZpLUq8Q?si=LLaAlfPQsS26f5pD

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/IwuBZpLUq8Q?si=LLaAlfPQsS26f5pD


Not About the Big 4 (But Let’s Mention Them)

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Coroutines:

https://youtu.be/J7fYddslH0Q?si=diBr43nbXdRlOvkH

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/J7fYddslH0Q?si=diBr43nbXdRlOvkH


Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Language Features

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates: Homogeneity

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates: Homogeneity 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates: Homogeneity 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Abbreviated Function Templates: Homogeneity 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

Short Detour to Library changes

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


std::decay pitfaults
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1. Decay will decay arrays to pointers. 
2. Decay will decay any function like object to 

a function pointers 
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Operator < = > 
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1. 3way comparison operator  
2. may return 

a. std::strong_ordering
b. std::weak_ordering
c. std::partial_ordering

3. Generates all operator in simple cases
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Strong Ordering
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1. Denotes if a==b then f(a) == f(b)
2. exactly one of a < b, a == b, or a > b must 

be true
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Weak Ordering
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1. if a==b there may be some functions 
where f(a) != f(b)

2. equivalent values may be distinguishable
3. exactly one of a < b, a == b, or a > b must 

be true
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Partial ordering
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1. if a==b there may be some functions 
where f(a) != f(b)

2. equivalent values may be distinguishable
3. a < b, a == b, and a > b may all be false
4. <compare> header must be included to 

use special partial_ordering functionality
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Signed integer representation
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•Stored using:
•Sign and magnitude 
•One’s complement 
•Two’s complement
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Lambda parameter expansion 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Generic Lambdas 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Generic Lambdas 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Generic Lambdas 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Generic Lambdas 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Generic Lambdas 

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Consteval
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ConstInit
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Memory Allocation During Compile Time
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NTTP Relaxation
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Conditional Explicit

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Conditional Explicit

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


Constexpr Polymorphism
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Safe Compare
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func(-10, 20ul) —> -10
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Safe Compare
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• std::cmp_equal: ==
• std::cmp_not_equal: !=
• std::cmp_less: <
• std::cmp_less_equal: <=
• std::cmp_greater: >
• std::cmp_greater_equal: >=
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Span: Creating a Balanced Tree From a Vector
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<bit> header
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https://en.cppreference
.com/w/cpp/header/bit
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<bit> header: Endian
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<bit> header: bit_cast
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https://youtu.be/0N5QWBxE5hs?si=dtt8GJmFMIiK1qZF

reinterpret_cast is dangerous!!!

https://youtu.be/ZEPL7HgwH44

https://youtu.be/1UZjCvIWB7M

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky
https://youtu.be/0N5QWBxE5hs?si=dtt8GJmFMIiK1qZF
https://youtu.be/ZEPL7HgwH44
https://youtu.be/1UZjCvIWB7M


<bit> header: bit_cast

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


<bit> header: bit_cast

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

mailto:alex.dathskovsky@speedata.io
http://www.linkedin.com/in/alexdathskovsky


<bit> header: bit_cast is Not Perfect
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Safe Cast Library

https://youtu.be/tsOzWNVwoO4

https://github.com/calebxyz/safe_cast
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source_location
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sorce_location
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Jthread

Alex Dathskovsky | alex.dathskovsky@speedata.io | www.linkedin.com/in/alexdathskovsky

● Same as std::thread but is joinable by default
● Jthread is stoppable with std::stop_source
● Provides easier implementation where user don’t 

have to think about joins 
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semaphore
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stop_source
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Latch
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Latch
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Barrier
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Barrier
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Barrier

https://youtu.be/VWiUYbtSWRI?si=kfhuZK-ZgorpKTDi
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Barrier
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Pop Quiz
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QUESTIONS
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