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Section 1: Introduction to bufferbloat

Router’s bufferbloat



Packet delays

« As a packet travels from a sender to a receiver, it experiences several types of delays
at each node (router / switch) along the path

« The most important of these delays are the processing delay, queuing delay,
transmission delay, and propagation delay

Buffer Bottleneck bandwidth link (btlbw)
Sender ™\ Router [ Receiver

00, ggg@_L ¢
1 _0En

Transmission Propagation

(A

Cﬁ’ " fj

I
Processing Queueing (waiting for

transmission)

Router’s bufferbloat 5




Bufferbloat

* In modern networks, the processing and transmission delays may be negligible

« The propagation delay can be considered as a constant

« The dynamics of the queues Iin routers results in varying queueing delays

« An important consideration that affects the queuing delay is the router’s buffer size
« There is no consensus on how large the buffer should be

* Rule of thumb: buffer should be equal to the bandwidth-RTT product
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Bufferbloat

« Alarge-enough router’s buffer size is essential to absorbs transitory packet bursts and
prevents losses

 However, if a buffer size is excessively large, queues may be formed and substantial
gueueing delay may be observed

« The bufferbloat problem is caused by routers with large buffer size
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Emulating a wide area network

« The figure below shows the topology and the devices’ interfaces
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Section 3: Testing throughput on a
network with a 1BDP buffer-size switch




Setting switch s1’s buffer size to 1BDP

« The following command configures a buffer size of 2,621,440 bytes (1BDP) to switch
sl

admin@admin-pc: ~

File Actions Edit View Help

admin@admin-pc: ~ X
ladmin@admin-pc:~$ [sudo tc qdisc change dev
[1gb1t burst 500000 Limit 2621440
ladmin@admin-pc:~S |}
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Running a throughput test

« The user performs a throughput test using iperf3 tool

Throughput over time

1000 T T T T I ! ! 2.5x10 : T T T
800 i 5 - SOVUUUI SO - TR SRR SRR RPN PR | e ! d
: 2x10° |
% = 2 V; 1 M “,\
FOO fovvrebee o e o] | v fJ j
5 ] : : {
600 | } . . S - J— SSTIURN: S— - 4 / / f
w : : : : [ I‘-
a8 500 - : : : ; : : L =1 sl / If L
= E : : 2 /
400 - : ! : : ! b f /
300 T e ERPTVE 3 TS TR I ...... Spree | 1)(108 -
AT B W SR N - —
100 {f RFRRHEES SYESPETRITE. TRISSNPIRE: ITTIRIISRPEE RIATED S 500000 |-
0 i L i i i i i i
0 10 20 30 40 50 60 70 80 90
Time (sec) Lo 50 100 150 200
RTT over time
45000 T T T T T T T T Sent Cwnd over time
AT t 5000 T T T T T T T
4500 ' : : : :
35000
4000
30000 3500
L 25000 - : S S 3000 - : N
= : = : ; : : :
20000 : : ; 4 S 2500 : : : : : i
O : p 2 E :
15000 - - = 2000 - _ ﬁ . ; : 7
10000 | i 1500 | I e i 3 .. 5 ) R Y RN AR R on
; ' 1000 - S P S S— ; : -
5000 | » RS S - . : : - :
. 500 - e e e R S e S
o : I ! ! : : ! ! 1 1 | 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 0

Time (sec) Time (sec)

Router’s bufferbloat




Section 4: Testing throughput on a
network with a 100BDP buffer-size
switch




Setting switch s1's buffer size to 100BDP

« The following command configures a buffer size of 26,214,400 bytes (100BDP) to
switch sl

$.

admin@admin-pc: ~

File Actions Edit View Help

admin@admin-pc: ~ (X
admin@admin-pc:~S |sudo tc qdisc cl

1gbit burst 500000

[sudo] password fc

)r
admin@admin-pc:~$ |}
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Running a throughput test

« The user performs a throughput test using iperf3 tool
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