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Transmission Control Protocol (TCP)
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Fig. 2. Exponential growth of congestion window during slow start phase (Wang et al., 2014).
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Sangtae Ha, Injong Rhee, and Lisong Xu. 2008. CUBIC: a new TCP-friendly high-speed TCP
variant. SIGOPS Oper. Syst. Rev. 42, 5 (July 2008), 64—74.
https://doi.org/10.1145/1400097.1400105
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https://www.noction.com/blog/tcp-transmission-control-protocol-congestion-control
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Figure 4: Results for each of the schemes over a 15 Mbps dumb-
bell topology with n = 8 senders, each alternating between flows
of exponentially-distributed byte length (mean 100 kilobytes)
and exponentially-distributed off time (mean 0.5 s). Medians
and 1-o ellipses are shown. The blue line represents the effi-
cient frontier, which here is defined entirely by the RemyCCs.

https://web.mit.edu/remy/TCPexMachina.pdf

TCP ex Machina: Computer-Generated Congestion Control

An Experimental Study of
the Learnability of Congestion Control

Remy is a computer program that figures out how computers can best
cooperate to share a network.

Remy creates end-to-end congestion-control algorithms that plug into the
Transmission Control Protocol (TCP). These computer-generated
algorithms can achieve higher performance and greater fairness than
the most sophisticated human-designed schemes.
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|ICMP: Internet Control Message Protocol
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No. Time Source Destination Protocol Length Info
155 22.572657000 10.0.0.3 64.233.166.160 ICMP 106 Echo (ping) request 1id=0x0001, seq=44/11264, ttl=1 (no response found!)
.573156000 .0.1 ICMP 134 Time-to-live exceeded (Time to live exceeded in transit)
157 22.627346000 10.0.0.3 64.233.166.160 ICMP 106 Echo (ping) request id=0x0001, seq=45/11520, ttl=1 (nho response found!)
22.628191000 .0.138 .0.0.3 134 Time-to-1live exceeded (Time to live exceeded in transit)
159 22.628941000 10.0.0.3 64.233.166.160 ICMP 106 Echo (ping) request 1d=0x0001, seq=46/11/76, ttl=1 (ho response found!)

{1

= Frame 155: 106 bytes on wire (848 bits), 106 bytes captured (848 bits) on interface 0

= Ethernet II, Src: Dell_e6:7f:66 (44:a8:42:e6:7f:66), Dst: D-Link_75:8a:ab (00:22:b0:75:8a:ah)
@ Internet Protocol Version 4, Src: 10.0.0.3 (10.0.0.3), Dst: 64.233.166.160 (64.233.166.160)
= Internet Control Message Protocol
Type: 8 (Echo (ping) request)
Code: 0
Checksum: 0xf7d2 [correct]
Identifier (BE): 1 (0x0001)
Identifier (LE): 256 (0x0100)
Sequence number (BE): 44 (0x002c)
Sequence number (LE): 11264 (0x2c00)
@ [No response seen]
= Data (64 bytes)
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  a w = ( b s i z e − f i l l e d )


  c w   =   c w × 0 . 5


  𝛽 = 0 . 2 ,   C = 0 . 4

