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SESticndaraNICP has twor modes

= Slov_\_/_ _Ft-_‘(not very slow...)

= (CGongestion Avoidance

=] ses oni Congestion Avoidance Mode

= === & when TCP knows (thinks it knows...) how well the network
—  behaves...

-‘BUT only when we are at high speeds, else do what
~ normal Standard TCP does...

o Readily deployable 1st step towards Equation Based
Congestion Control
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ongestion Avoidance - AIMD( a,b

rameter a
“Parameter, b

D ISEs

_ —ch g peed TCP introduces a dependance of a and b depending on

'f_r ~the current cwnd

-:-"__""'—-f a->a(cwnd)
~ = — b->b(cwnd)

~ o If'we increase a more with larger cwnd we can get back up to our
‘optimal” cwnd size for the network path

e [f we decrease b less we don’t lose as much bandwidth due to a
small congestion window




e

O the TICP rESPenSse unction
tes 10ss and throughput

SNICP response flunction to investigate certain
5 rs

mle W ndow, Hi gh_Loss; largest cwnd needed for x
t mughput and the required |oss for that throughput

— ‘_=:= W ndow, Low_Loss; smallest cwnd when we actually
=% --ZSWIthh from Standard TCP and the required loss rate for that
-~ cwndsize

= Hi gh_B; the smallest decrease in b when we are at a large
cwnd

e Eguations to transform this information into a table for
a(cwnd) and b(cwnd)
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SIEOEIISIONNIRVEStigating phase space of HSTCP variables
SRSIPHEISE approach

shiaid code HSTCP as compile-time option — ‘recommended’
HSHICE by Sally Floyd

— }’Q; ellhooks to enable alteration of HSTCP variables — from user
S SPE e
== ¢ Allows easier testing/exploration
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= nl? d [ew' changes necessary:
S—— — Code for calculating the a(cwnd) and b(cwnd) values

~ = — Modification of existing code for changing cwnd (during the
Congestion Avoidance phase only)

o Imﬂlementatlon on kernel 2.4.16 with web100 (currently
alphal.1)
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P@Ewnd)iand! b(cwnd) implement via a
Sl CH( ‘k‘-up table
) U Jm_g ccess function get _hst cp_val

~ *Cha ges Lo congestion avoidance
_?ﬁ-fag ?j orithm reguired only slight modification
intcp_out put.c
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100mbit link from UCL->CERN
Saw. tooth increase is greater!
Ie a is larger

Limited by 100mbit link... (bandwidth delay ~ 180kbytes)



® RTT: 20ms

e Not much difference!

¢ No clear advantage to using HSTCP for this link at this
speed (100mbit)!



® Graph shows min

aaratce e and max of about 8
separate flows

e RTT: 135ms

e Standard TCP
performance poor

® HighSpeedTCP
gives performance
boost of about 2.5!
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UCL->SLAcC
CHHD Evolution
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*-,_ ~ — As HSTCP has a much steeper increase, we
" get up to a large cwnd faster
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> Difficul i cogiife hatis appening enrreallifie
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SN EEERMONDE able to) control packet drops to quantify
affaers TCP

J \J :", 1I|ty for Sender side to ‘unacknowledged’

Sekowedgements

— -.-._.;:i-£ tificial packet drops

r::_, "Easier to test as only requires Sender side (already

— modified with HSTCP) to be changed

- ® [nvestigate into
— Constant drop rates — unrealistic but easy to implement
— Statistically predictable drop rates

e (Can analyse implementation of b parameter easier!
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SOIPERSeN With Theoretical Results withi Network
SIimaLer by Evandro de Souza @ Berkely Lab

. ﬁi‘_/‘e'stigation of RTT independence of HSTCP
=~ — Proposed by Tom Kelly & Glenn Vinnicombe

~ e Comparison against Multiple Stream TCP

— If we can do it with Multiple Stream TCP, why bother with
HSTCP?

e [nvestigation into Limited Slow Start

— Important if we're using large cwnds (UCL->SLAC) to better
guess the network state at start up
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SM\Gimtich Use for low: latency, low throughput
mecv\/or"“"

> Juegiing proved! for high latency, high

rnrrl g put networks

=0 m ortant'
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s;‘-"'_lf_f Falrness (and hence internet stability) needs much
~ Investigation

— Comparisons to existing methods (ie Multistream
TCP)
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