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Evaluation ALl

Implemented
Testbed setup in DPDK

AQM and bottlene*

RTT emulation
(of ACKSs):

5-10-40-100ms

emulator
CCs: Cubic, perf2f _ TCF@ACKS
BBRv2 (2 modes), sender *TailDrop
DCTCRH(Prague ivM) PIE, GSP,
#flows (N): STEP, PI2
2-100 DualPI2
(VDQ-)CSAQM
|_|Rate iperf2
TCP flows limiter receiver
b Intel Xeon 6 core CPU (3.2GHz)
b Traffic generatedwith iperf2
Bottleneck rate:
b BBRv2 alpha kernek5.4.0-rc6) 100Mbps- 1Gbps-
b Default CC settings 10Gpbs

b ACKs are delayed to emulate propagation RTT (there are muRTT scenarios)
b AQMs implementedin DPDK
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A Connection class: same RTT, same CC
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Cubic vs BBR2, 1Gbps, 10ms RTT

Worse for Reasonable fairness
Small buffers
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Cubic vs BBR2, 1Gbps, 10ms RTT

ar ta Huge degradation
2ilDron (compared to TailDrop)
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Gray shadow: TailDrop (for reference)
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CSAQM/NDQRCSAQM
(Virtual Dual Queue) Core Stateless AQM

b CSAQM is a Coré&tateless Resource Sharing framework, which
b allows a wide variety of detailed and flexible policies;
b enforces those policies for all traffic mixes; and I
b scales well with the number of flows I
b Packet Marking at theedge (or at the end) !

packet marking
I (per connection)
Edge Node

b flows (or traffic aggregates) have tobe identified
b encodes policy into a value marked on each packet
b packet header field needed
b Resource Noddal AQM
b behavior based on packet marking only

b no need for

Desired Resource
Sharing is defined by
packet marking only
(no policy or flow
information is needed)

b policy information

b flow identification or flow state

b separate queues per flow

b very fast and simple implementations exist (P4 Tofino)
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eyNeVi\Whlew lULOrIal video @ ppv.elie.nu
(Virtual Dual Queue) Core Stateless AQM

b CSAQM is a Coré&tateless Resource Sharing framework, which

0 Packet Marking at the edge (or at the end)

I packet marking

b flows (or traffic aggregates) have to be identified (peéc;: 3 2 Rnicéiaon)

b encodes policy into a value marked on each packet
b packet header field needed
b Resource Noddai AQM
b behavior based on packet marking only

b no need for

Desired Resource
Sharing is defined by
packet marking only
(no policy or flow
information is needed)

b policy information

b flow identification or flow state

b separate queues per flow

h_very fast and simple implementations exist (P4 Tofino)
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DC vs BBRV2]1 Gbps, imsRTT

Typically DC wins for STEP BBR wins for PI2
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BBRV2 vs. DCTCP: ECN marking ratio

ECN Marking Ratio
S

AQM
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BBRv2 vs. DCTCP: ECN marking ‘CSAQM finds the right marking

ratio for the CCs to achieve
Ratios very close for both CCs with STEP and PI2 fairness
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Dynamic trafficti equal RTT (5ms)

BBRV2 (scalable}i CubicCCs
DualPI2
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