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Trocha sitariny

* OSI model
e L1 —fyzicka
e L2 —linkova (PPP)
e L3 —sitova (IP, IPSec, ICMP, ...)
* L4 —transportni (TCP, UDP, SCTP, ...)
e L5 —relacni (PPTP, L2TP, NetBIOS, ...)
* L6 — prezentacni (MIME, SSL/TLS, XDR)
e L7 —aplikacni (HTTP, FTP, ...)



TCP

 RFC 675, ..., RFC 9293
* Connection-oriented
 Reliable

* Ordered

* Error-checked

e Stream of octets



UDP

e RFC 768

* Message-oriented (connectionless)

* No handshaking dialogues

* No guarantee of delivery, ordering, duplicate protection
* Checksums for data integrity (no state once sent)



HTTP vCera, dneska a zitra

* HTTP 1.1, 1.0, 0.9
e 1997, standardizovan 1999
e TCP(+TLS)
* Textove zalozen
e Dlouhé hlavicky (bez komprese)
 Handshake RTT
* Request-response



HTTP vCera, dneska a zitra

e HTTP 2

* TCP+TLS

e Binarni
Multiplexing
Komprese hlavicek
Server push
Handshake RTT
HolL blocking



HTTP vCera, dneska a zitra

e HTTP 3
* QUIC
* Binarni
* Multiplexing
* No blocking
* 1 (nebo 0) RTT
* Connection ID



QUIC

UDP(!)
TLS

* Pakety Sifrovany separatné
RFC 9000 (+ RFC 8999, RFC 9001, RFC 9002)
Connection-oriented
Multiplexing
No blocking
1 (nebo 0) RTT
Connection ID

Implementovan v user-space
e congestion control

Nizka latence (connection + transport)



QUIC

* Budoucnost FEC
 UDP muiZe byt problém na “divnych” sitich/zafizenich



QUIC + .NET

.NET 7.0
* Kod je GA kvalita
e APl je otevrené (pro .NET 8)

e Zalozen na MsQuic
* 0SS, cross-platform, C implementace
e MsQuic Performance Dashboard (microsoft.github.io)

* MSQuic.sys
 Windows 11, Server 2022 (Schannel TLS 1.3)

msquic.dll

* Lze OpenSSL misto Schannel
* Windows 10/~Server, ...



https://microsoft.github.io/msquic/

Demo
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