My experience, results and
remarks to BW estimation and
CT measurement tools
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My interest is concerned on

e Tools for BW estimation
e Improving of CT detection




The main goal of our daily effort is

— Les Cottrell IEPM metrics
— Jin Guojun netest-2 recommendation
- Feng Wu-Chun simulations




Parallel TCP via Iperf
(SLAC to LABS)
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= area of FULL utilization
— Parallel streams
— TCP windows size (not sufficient for HSL)
— Combination of both methods




Parallel TCP via Iperf
(SLAC-LANL)
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0 Mbytes MbitsMdddian
26,4 22
26,3 22
52,7 44 22
28,3 23,6
28,3 23,6
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28,4 23,7
113,4 94,6 23,65
28,3 23,6
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Parallel TCP via Iperf
(SLAC-LANL)
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Total speed as SUM of partial streams speed
[Mbps]
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Total speed [Mbps]

Stream speed [Mbps]
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Parallel TCP via Iperf
(SLAC-LANL)

8 16 24 32 64 96

#N parallel streams

Parallel TCP via Iperf
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Parallel TCP via Iperf
(SLAC-CALTECH)
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Why such distribution of
throughput of individual streams

?




Internet path
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Virtual queue




e All parallel streams share same "“virtual
queue”

e All "my traffic” share same queue with
outside

Problem on slow and high loaded lines is

visible in time reports (In iperf)
visible in statistics for “streams speed”

e 10 second in Iperf means 10 second of sending ! Not receiving.




Aggregated speed
(SLAC-IN2P3)
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Total speed [Mbps]
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BW allocation
SLAC-CERN(32 streams)
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stream speed [Mbps]

Parallel TCP via Iperf

( 32 streams SLAC-IN2P3)

2 -

1,8 - = - -

\_.m GO OO 000 0000000009090 909009009090999999

1,4

1,2
1

0,8

0,6 —+— sample-1

0,4 sample-2

0,2 sample-3
O - sample-4
N A N

SN g R

#N paralel streams




Mbps per stream

=
Z
o
Q)
Q
QO
@
"
H
t
d
Q
3
»

(NV1 2V1S)
uoneoojle M9




BW allocation (SLAC Caltech)
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Used tools for BW estimations

Pathrate
Pathload
Ipert
Netest-2
Incite BWe
UDPmon




Short characteristic of methods
Patharate

+ accurate

- first version 2.1 not very reliable (reject more than 60%)
- long run time
- report of results (too many text info)

Pathload

+ accurate, fast, light

- limited range of operation ( < 155 Mbps)
- sensitive to heavy loaded lines
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Short characteristic of methods

Ipert

+ reliable

- must be configured to use full BW and post processed
- create heavy load on lines during operation

+ reliable, gives recommendations of WS
- must be configured to use full BW,
- different timing scheme, problematic accuracy




Small comparisons
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Aggregated speed
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Aggregated speed Mbps
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Mbps per stream
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INCITE: Edge-based Traffic Processing and Service Inference for High-Performance Networks
Richard Baraniuk, Rice University; Les Cottrell, SLAC; Wu-chun Feng, LANL

BW estimator




BWe ~f(VQ) =f(dTR)
dTR <0,RTT>
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PC-giga BW= 103,31 Mbps
More details

Peak at Td region
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Plop - details of Td distribution
BW = 297,1 Mbps
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freq= dv/
data volume ~ pkt length*8
~ F(VQ) ~ F(Internet-path)

BWe=Mean(ireq)

Open Problem
What 1s pkt length?




e All "my test traffic” share same queue
with outside

Virtual queue

(It means that delay caused to my pkts by VQ
Is not dependent only on my pkt_lengths !)

The accuracy is dependent on the knowlegde of
packet distribution on particular path.

The average packet length ~1000 bytes
gives reasonable results.
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3 peaks = 3 bottlenecks

Sunstats sitting on 100 Mbit LAN
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CERN is connected via 155 Mbit to US

0.5 1 1.5 2 2.5 3 3.5




70

60

50

40

30

20

10

I I I I
antonia/sunstats/20020315 | 83409/data
BWe= 9.1768 e+07
- 3 peaks = 3 bottlenecks —
Sunstats sitting on 100 Mbit LAN
(Dominant bottleneck)
CERN is connected via
i 155 Mbit to US u
! ! _ _ _ _ _
0.2 0.4 0.6 0.8 1.2 1.4 1.6 1.8

2 Mbps
x 10




16

14

12

10

I I I
antonia/sunstats/20020315 | 83354/data
i BWe= 9.3735e+07 |
2 peaks = 2 bottlenecks
Sunstats sitting on 100 Mbit LAN
CERN is connected via 155 Mbit to US
_ _ _ | _
0.5 1 15 2 2.5 3 35 4

x 10




35

30

25

20

15

10

I I I
data 1
Histogram of packet dispersion
B antonia/pcgigal/20020312 A 71643/data |
BWe= 1.0331 e+08 (Mean)
Bottleneck is 155 Mbps line

_ _ _ _ _

0 0.5 1 1.5 2 2.5 3.5

4 Mbps
x 10




120

100

80

60

40

20

antonia/ccasn07/200205631_93617/data
correspond to Fig. Real Triffic
N BWe = 2.5329+07 i
2 bottlenecks
local ? machine ?7
155 Mbps
| | | | | | | |
0.2 04 0.6 0.8 1 1.2 1.4 1.6 1.8 Z

% 10




H.nu.u_ ETT in ns{tono?

TRE—-DHZ1-GER

L) .
.\\ ccasnA7¥ . in2p3.fr

L

o .J.rmlmlw...__._. .MMNMU_

oy W .
nh9=-po=1088

<18} sunstats.cern.ch

[ ]

plop.lafpl.gov pcgiga.cern.ch

[
hp73S.cwvut .c=

plato.cacr.caltech.adu

Scale colors
8.8
1.8
18.8
1888




50

45

40

35

30

25

20

15

10

antonia/plato/20020530 A 91637/data

BWe = 2.7039¢+08
Maximum speed via parallel Iperf 300 Mbps

2 bottlenecks ?




45

40

35

30

25

20

15

10

antonia/plop/20020530 | 53433/data

BWe = 3.1622e+08

Both machines have GB NIC
(maximum achieved BW via parallel Iperf 500 Mbps)

3 bottlenecks on different path structure




30

25

20

15

10

I I I

plop/20020530 ;551 28/data

BWe = 3.1580e+08

Both machines have GB NIC
(maximum achieved BW via parallel Iperf 500 Mbps)
3 bottlenecks on different path structure

_ _ _ _ | _ _

0 1 2 3 4 5 6 7 9

10 Mbps
x 10




No bottleneck ?

SLAC - Rice (May 31)
BWe = 6.2022e+07
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INCITE: Edge-based Traffic Processing and Service Inference for High-Performance Networks
Richard Baraniuk, Rice University; Les Cottrell, SLAC; Wu-chun Feng, LANL

CT detectior

CT =f (dTR)







Features and benefits

 No need access to routers !

— Current monitoring systems for Load of traffic are
based on SNMP or Flows (needs access to routers)

e Low cost:;

— Allows permanent monitoring (20 pkts/sec ~ overhead
10 Kbytes/sec)

— Can be used as data provider for ABW prediction
(ABW=BW-CT)

* Weak point for common use
MATLAB code
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7 Cross traffic estimates over time
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6 Cross traffic estimates over time
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Cross traffic estimates over time
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8 Cross traffic estimates over time
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6 Cross traffic estimates over time
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6 Cross traffic estimates over time
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8 Cross traffic estimates over time
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