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Eb The Bandwidth Broker
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« UDP Traffic Generator

— Modified Version of Andy Adamson’s

gen_send and gen_recv
> Evaluate admission control
= Creating competing traffic

— MGEN/Drec

> Evaluate delay and Jitter for Premium UDP Flow

— IPERF
. Modified Version of ttcp

— GARA-enabled (wait for reservation)
— Support for a desired application rate
— Consecutive bandwidth reporting

— Bulk transfer ttcp
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~"Basic Experiments

'« Evaluate Admission Control

. Evaluate UDP Flows under Congestion
— Delay
— Jitter
— Influence of traffic shaping
o Evaluate Premium TCP Flows under Congestion
— Constant throughput
— Affect of QoS on RTT
— Influence of traffic shaping

« Evaluate Inter-Domain Issues
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"Basic Experiment |

o Goal: Proof of Admission Control

UDP Rate comparison for different CAR buffer sizes
(Desired rate: >40Mbps; Average rate limit 40 Mbps)
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o Goal: Demonstrate Low-Latency for UDP flows

Delay
0,07

0,06

0,05

0,04

0,03

0,02 B

0,01 F

Delay vz, Recieve Time

Priority_Premium,result”™ ——

40
Receive Time

=

12



the globus Pﬁiﬁ_’cﬁﬂhm -
mD .globus.org TCP and EF PHB---

]

Transmitter Receiver

TCP’s Sliding Window Protocol
Introduces Burstiness of Traffic

A 4
Socket send buffer Socket rcv buffer
_ MSS-sized (Imedia specific)
TCP segments

40+ Byte Header overhead
N B E EE E -

Ack Ack Ack

i Maximum outstanding of 1 actual windo
LastByteSent - LastByteAcked <= RcvWindow.
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]

« Throughput is limited by
— Socket-buffer size (Bandwidth*Delay Product)

=>RTT is important
> Impact of Queuing (correlates somehow to Low-Latency)

— Size of Network Pipe
= Policing
> What to do with exceeding packets
— Application
> |s there enough data in the socket buffer

> Write size

« Burstiness depends on this
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dslnet2 . mcs,anl,pov:9998_==>_bosporus.mcs.anl.pov:5001 (time sequence graph)
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xplot
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dslnet2,mcs,anl.gov:9998_==>_bosporus.mcs.anl,gov:5001 (time sequence graph)
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dslnet2,.mcs.anl,gov:9998_==>_bosporus.mcs,anl.gov:5001 (time sequence graph)
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Eb Conclusions for Implementing
F a Bandwidth Broker

. Be aware of burstiness

. Token bucket depth should allow a full window
burst
T = Reserved BW * Estimated RTT

« How does this interfere with UDP low-latency
flows Iin one aggregate behavior?

20
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. Shared EF Aggregate with TCP and UDP

— Ghnuplot
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e TCP’s Flow Control

— Traffic might become bursty if the actual window
size Is large

— Bandwidth*Latency product as minimum window
size
« TCP’s Congestion Control

— “Slow Start Phase”

> shrink window to 1
= increase size with every Ack

— Congestion Avoidance
> Half Window size
> Increase size by one for every full window roundtrip
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Exceeding the Reservation
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@ Example of Oversubscribing with TCP
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Conclusions for Implementing
a Bandwidth Broker

« Avoid any drops if you care about short-term
Impact

« Instead use feedback mechanisms to inform the
application / the agent to adapt
— Its transmission rate
— Its reservation
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Eb ~ Configuration

o For TCP the token bucket epth should be
calculated by the BB conforming to the
estimated RTT and the reservation rate

« The burstiness introduced through TCP can only
be addressed through:

— With Traffic Shaping:
=) Configure TS only for TCP and non-Latency/Jitter
sensitive flows on output of the ingress router

— Without: Use PQ style scheduling in core network

=) 99% WFQ BW results in a maximum increase of RTT
by RTT/2 (assuming 33% EF-Traffic)
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Some enhanced TCP Issues...
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Advanced BB Features...
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Network + CPU Reservations
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Bulk Transfer with
Deadline Support (WAN)

|

background
foreground
competitive

r

—

L

I
J
=

¥

20

40

1

60

80

100
Time

120 140

160

180

36



the globus pmj:'f;l:nhus.nrg
Eb Conclusions and Future Work

]

. A Bandwidth Broker supporting High-
Performance TCP Flows should:

— Allow bursts of one Window-Size

— Support a Low-Latency Class
> Still set the EF DSCP
> Ingress router should use different Queuing Class (PQ)

= Configure Shaping on Ingress Router based on actual
reservations!

— Provide advanced Functionalities and Policies
> Feedback to the application
= Online Monitoring of Edge Devices

. Traffic Shaping is Work in Progress
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’ « Now or later... (sander/roy @ mcs.anl.gov)
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