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TCP InINET2.0/ OMNeT++

EXISTING... NEW!!!

TCPBaseAlq

TCPAlgorithm 0

N o

"hstate: TCPYegasstatewariables
DumbTCP TCPBaseAlg

wirtual TCPStatevariables *createstated'ariables()
wirtual woid recalculateSlowstart Threshald(
wirtual void processRexmitTimer(TCPEventCoded event)

wirtual bool checkRTTTimerd
TCPYegas) TCPWwestwood
TCPNoCongestionControl TCPTahoeRenoFamily virtual void receivedDuplicateAck()  [*&state: TCPYegasstateyariables
7\ ;e;';;friiai;??;ﬁ'ﬂmjezq;'rSISEqAEkEd) wirtual TCPStatevariables "createstateyariablesd)
wirtual woid recalculateslowstantThreshold(
/ \ wirtual woid processRexmitTimer{TCPEeventCode& event)
wirtual woid recalculateBWEUint22 cumul_ack)
TCPTahoe TCPReno TCPNew TCRWestwood() ,

wirtual woid receivedDuplicateAck(
receivedDatasck{uint2 2 firstsegAcked)
dataSent{uint22 fromsed)
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Implementation

TCP Vegas: cwnd management

/ Once per RTT
calculate_newRTT
/ Decide 1f incr/decr cwnd
if (newRTT = 0) {
calculate_expectedThroughput;
calculate_actualThroughput;
diff = expected - actual;

// Slow start (cwnd modification only every 2 rtt)
if (state-=>snd_cwnd < state-=ssthresh) {
if (diff > v_gamma) {
state-=>snd_cwnd -{}(state->snd_cwnd / 8); // decr
state->v_incr = 0;

} else
state-=v_incr = state-=>snd_mss; // incr
} // end slow start

/ Cong. avoldance
else {
if (diff > v_beta)
state-=v_incr = -state-=snd_mss; // decr
else if (diff < v_alpha)
state-=v_incr = state-=snd_mss; // incr
else
state->v_incr = 0; //
} // end cong. avoidance
} // end 'Once per RTT!

ame

TCP Vegas: RTT & timeout

void TCPVegas::receivedDataAck(uint32 firstSegAcked) {
TCPBaseAlq: : receivedDat aAck(| firstSeqAcked) ;

simtime t tSent = state-sv sendtime[(firstSegAcked - (state-»iss+1))
% state->v maxwnd];

simtime t currentTime = simTime();

if (tSent != 8 && num transmits == 1)
simtime t newRTT = currentTime - tSent;
state->v_sumRTT += newRTT;
++state->v cntRTT;

if (newRTT = 8) {
if({newRTT < state->v baseRTT)
state->v baseRTT = newRTT;

simtime t n = newRTT - state->v sa/8;

state-=y sa += n;

n=n=8?%-n:n;

n -= state->v sd / 4;

state->v sd += n;

state-»yv rtt timeout = ((state->v sa [/ 4) + state-»=v sd) / 2;
state->v rtt timeout += (state-»v rtt timeout / 16);

BW estimation

i

void TCPWestwood: :recalculateBWE(uint32 cumul_ack) {
simtime_t currentTime = simTime();
simtime_t timeAck = currentTime - state-=w_lastAckTime;

TCP Westwood: i B

if(timeack = o) {
double old_sample_bwe = state-=w_sample_hwe;
double old bwe = state-=w_hwe;
state-=>w_sample_bwe = (cumul_ack) / timeAck;
0.9047*0ld_bwe +
0.0476%(state-=>w_sample_bwe + old_sample_bwe);

state-=w_bwe

state->w_lastAckTime = currentTime;

A\

GRC §ERRinstes
N—r




6

Throughput (MBps)

O Evaluated scenario:

10 MiB file request

Simulation results

.

client

Throughput - Delay (PER = 05%)
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TCP Westwood ---3--
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Delay ms)

O Original authors’ data:

O Vegas improves Reno by about 46%
O Westwood improves Reno by about 30%
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Retransmission Ratio (%)

O Retransmission behavior

Retransmission Ratio - PER
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Timeout Triggered Retransmissions (%)
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Simulation results

Timeout Triggered Retransmissions - PER

'II'CP RenoI —
TCP Vegas --)¢--
TCP Westwood -----
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PER (Packet Error Rate) (%)

O TCP Vegas reduces timeouts by retransmiting more data
O TCP Westwood: Reno efficiency with less less timeouts
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Conclusions & Future Work

CONCLUSIONS
O The world is wireless!
BUT...

O The standard TCP protocol often offers a reduced performance in wireless
environments
O Differences between wired and wireless networks (loss prone)

O Although many alternatives to TCP have been proposed, INET 2.0/OMNeT++ only
includes standard TCP

O FIRST STEP: We implemented TCP Vegas and TCP Westwood for INET 2.0

O Experimental results show that:
O The performance levels achieved agree with previously published results
O Significant benefits are achieved for channels characterized by high losses or high delays (or both)
O There is still a great margin for improvement = several research works on the topic

FUTURE WORK
O Develop new TCP variants for INET
O Develop new protocols, comparing against the most effective solutions available
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Available for download

https://qithub.com/maferhe2/TCP-Veqgas-Westwood

* )
glthUb Explore GitHub  Search  Features Blog Sign up for free Sign in
maferhe2 / TCP-Vegas-Westwood % star ‘o] I Fork o
Code Network Pull Requests 0 Issues o0 Graphs

INET framework extensions for TCP Vegas and TCP Westwood — Read more

@ Clone in Mac < ZIP HTTP | SSH GitRead-Only https://github.com/maferhe2/TCP-Vegas-Westwood.git [ Read-Only access

P branch: master ~ Files Commits Branches 1 Tags
TCP-Vegas-Westwood / [ D 2 commits
adding files
elbe authored 2 months ago latest commit S5cae@9feea @-
B README.md 2 months ago first commit [elbe]
B TCPVegas.cc 2 months ago adding files [elbe]
B TCPVegas.h 2 months ago adding files [elbe]
B TCPWestwood.cc 2 months ago adding files [elbe]
B TCPWestwood.h 2 months ago adding files [elbe]
README.md

INET framework extensions for TCP Vegas and TCP Westwood
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O Questions?

Thanks!




