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perfSONAR MDM

Multi-domain monitoring service

Web interface!
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Based on monitoring probes installed in the network
Based on a standard (perfSONAR) protocol
Hundreds of deployments around the world

perfS@NAR"™

WEB USER INTERFACE

From:  02/May/2013 - 04:01

To:  02May/2013 - 16:01

hour Ghous  day

Access
Access utilization data

Access one way delay, jitter, loss
and traceroute data

Access available throughput
istorical data

h
Make available throughput
measurement

PerfS@®NAR

Performance focused Service Oriented Network monitoring
ARchitecture




perfSONAR in a nutshell

® Performance focused Service Oriented Network |
monitoring Architecture perfSONAR |

MDMUI e
® International collaboration for network monitoring .

, =y
® Contributors are GEANT, Internet2, ESnet, and 1.
RNP
® Two main implementations committed to PerfSONAR ‘H‘
interoperate: *

e perfSONAR MDM within GEANT: ':
http://perfsonar.geant.net

e perfSONAR PS within I2/ESnet:
http://psps.perfsonar.net/

® Open OGF protocol to exchange data
Web-service based

® Design goals: flexibility, extensibility, openness,
and decentralization.
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How does perfSONAR work?

 —

Available Bandwidth
One Way Delay
Jitter

IP Route Tracing
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perfSONAR web user interface

[ perfSONAR web user inter X%

€« C' [} psuigrid.aau.dk/perfsonar-ui/ W

MDM L
perfSCNAR Access utilization data
WEB USER INTERFACE
. 5 R . Access one way delay, jitter, loss
From: 12/Sep/2013 - 21-37 and traceroute data
To: 13/Sep/2013 - 09:37 7 .
I Access available throughput
hour 6 hours day week
| historical data ‘
Access — —
/Access utilization data w
Access one way delay, jitter, loss Performg-——- - " oo ot Ree === —toring ARchitecture
| and traceroute data Make available throughput
Access available throughput
_historical daa P measurement
|
(Make available throughput ) |
measurement Make one-way latency
Make one-way latency measurement
measurement
)
Analyse
Settings
GEANT




Using perfSONAR Ul to run TCP

measurements

® Left Panel on perfSONAR Ul

® Click on “Make available
throughput measurement”

perfS@NAR"™

WEB USER INTERFACE

From: 02/Sep/2013 - 20:49
To: 03/Sep/2013 - 08:49
Make available throughput hour  Ghours day = week
measurement Access

Access utilization data

Access one way delay, jitter, loss
and traceroute data

Access available throughput
historical data

Make available throughput
measurement

Make one-way latency
measurement




London-Frankfurt

1Kbyte buffer

Pick source GEANT_London Protocol: ' TCP | UDP Address type: | IPv4 | IPv6 Test duration (s): 30
Pick destination GEANT_Frankfurt TCP Window size (bytes): 1024 Reporting interval (s): 6
Perform test Swap endpoints Type of Service bits:

== |nterval measurements == Average measurement

|

1M

I_Laom out

0.8M]

0.6M

0.4M

Throughput [bps]

0.2M
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0.8M-




First measurement: Geneva-Frankfurt
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Geneva-Frankfurt

1Kbyte buffer

Pick source GEANT_Geneva Protocol: TCP | UDP Address type: | IPv4 | IPv6 Test duration (s): 30
Pick destination GEANT_Frankfurt TCP Window size (bytes): 1024 Reporting interval (s): 6
Perform test Swap endpoints Type of Service bits:

== |nterval measurements == Average measurement

2m]

*— TCP Window size (bytes): 1024

1K=1024Byte

1.5M]

1M

Throughput [bps]

Bandwidth<2Mb/s!!

oM

30

|.5M-
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What happens with TCP buffer=1KB?

Delay: 4.5ms

1024 Byte

® 1024Bytes sent every 4.5ms
® Max Throughput<(TCP buffer)/Delay

@ Max Throughput<1024-8/4.5-107T—3 M7 s
® Bandwidth limited by the buffer!




Optimal TCP Window size:

Geneva-Frankfurt

® RTT: 9ms
® 1Gb/s network interface

Calculating Bandwidth Delay Product
® BDP=9-107-3:1-1079 =9-1076 =9Mbit=1.07 MByte
® Optimal TCP window = BDP

e TCP window = 1MByte for Geneva-Frankfurt
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Geneva-Frankfurt

1Mbyte TCP Buffer

Pick source GEANT_Geneva Protocol: | TCP || UDP Address type: | IPv4 | IPv6 Test duration (s): 30
Pick destination GEANT_Frankfurt TCP Window size (bytes): 1048576 Reporting interval (s): 6
Perform test Swap endpoints Type of Service bits:

== |nterval measurements == Average me-erromont

e TCP Window size (byxeS): 1048576
O —
1M=1048756Byte
;: 0.6G

Bandwidth ~0.9 Gb/s!!

0.2G4
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Second measurement: London — New

York
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London-New York
1Kbyte Buffer

Pick source GEANT_London Protocol: TCP | UDP Address type: | IPv4 | IPv6 Test duration (s): 30
Pick destination ESnet-Upton_NY_USA TCP Window size (bytes): 1024 Reporting interval (s): 6
Perform test Swap endpoints Type of Service bits:
== |nterval measurements == Average measurement
o l| Zpom out

° TCP Window size (bytes): 1024

1K=1024Byte

Throughput [bps]

‘ .
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Optimal TCP Window size:

London-New York

® RTT: 100ms
® 1Gb/s network interface

Calculating Bandwidth Delay Product
® BDP=100-107-3-1-1079 =100-1076 =12MPByte
® Optimal TCP window = BDP
e TCP window = 12MByte for London-New York
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London-New York

12Mbyte Buffer

Pick source GEANT_London Protocol: | TCP | UDP Address type:  IPv4 | IPv6 Test duration (s): 30
pe rfS‘N A R MDM | | pick destination | ESnet-New_York_NY_USA TCP Window size (bytes): 12582912 Reporting interval (s): | 6
WEB USER INTERFACE i il Swap endpoints Type of Service bits:

== |nterval measurements == Average measurement

<< < > >>
== |nterval measurements == Average measurement
From: 13/Sep/2013 - 03:20 ia I
To: 13/Sep/2013 - 15:20

hour 6 hours day week

TCP Window size (bytes): 12582912 I

12M=12582912Byte

Access

Access utilization data

Access one way delay, i
and traceroute data

Arroce suaila

h
N
n
N
n
Ana . " ' : S S
65 - 125 673.4 MB (706,150,504 B) 941.5 Mbps (941,534,005 bps)
Settings 125 - 18s 673.4 MB (706,114,304 B) 941 5 Mbps (341,485,739 bps)
ot 18s - 24s 673.4 MB (706,124,440 B) 941.5 Mbps (941,499,253 bps)
24s - 30s 673.4 MB (706.162,088 B) 941.5 Mbps (941,549 451 bps)




Live demo: Madrid-Tallin
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Optimal TCP Window size:

Madrid-Tallinn

® RTT:54ms
® 1Gb/s network interface

Calculating Bandwidth Delay Product
® BDP=54-107-3-1-1079 =54-1076 =54Mbit=6.43MPByte
® Optimal TCP window = BDP

e TCP window = 6.43MByte for Madrid-Tallin
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Let’s try on the perfSONAR Ul!

® We'll set;
® Source: GEANT Madrid

® Destination; GEANT Tallinn
® TCP Window size to 6.43MByte=6750000 Byte

perfS@ONAR"

WEB USER INTERFACE

PerfS®@NA

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee work monitoring

cccccccccccc
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Madrid-Tallinn

Test with optimal TCP window

| ] perfSONAR web user inter X \t\ ‘
L C' [ psuigrid.aau.dk/perfsonar-ui/ A —
Pick source : 1
- Y VAT i i | -
perfS@NARMOV | rodsinsion | CP Window size (bytes): 6750000
WEB USER INTERFACE Perform test
— 6.43MByte=6750000 Byte
<< < > >>
8000
From: 12/Sep/2013 - 22:19 00M
To: 13/89[)/2013 -10:19 . eoom
w
hour 6 hours day week § 500M]
2 so0m]
Access =
3 200M
Access utilization data =
200M
Access one way delay, jitter, loss 100
and traceroute data
and T T T T T T
Access available throughput 0 5 10 15 20 25 30
historical data Time [seconds]
Make available throughput Interval Transferred Throughput
measurement Os - 6s 339.3 MB (355,754,688 B) 474.3 Mbps (474,339,584 bps)
Make one-way latency 6s-12s 529.4 MB (555,094,160 B) 740.1 Mbps (740,125,547 bps)
measurement 12s-18s 537.3 MB (563,388,936 B) 751.2 Mbps (751,185,248 bps)
Analyse 18s - 24s 531.8 MB (557,582,800 B) 743.4 Mbps (743,443,733 bps)
Settings 24s - 30s 513.6 MB (538,559,040 B) 718.1 Mbps (718,078,720 bps)
Average 2.4 GB (2,585,378,816 B) 87 Mbps (687,031,458 bps)
GEANT
A S— —  ——— = — = ——d
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Madrid-Tallinn

® Sometimes we have the possibility to check the buffer set in kernel
® Max receiver (Tallinn) buffer: 67108864 bytes = 64MBytes

® If we set TCP buffers> 67108864 bytes
e there will be packet loss!
® Let'stry!



/[ perfSONAR web user inter % \ ’

€ C' | [ psui.grid.aau.dk/perfsonar-ui/

Pick source GEi

perfS‘NARMDM Pick destination =~ GEI

WEB USER INTERFACE Perform test Swa

<< < >

%
]|

TCP Window size (bytes): 167108864

TCP window size: 160MByte

aas

/-\@e\wa. rsmmeemmemesremeenm V1AX buffer (Kernel): 64MByte

From: 12/Sep/2013 - 22:19

To: 13/Sep/2013 - 10:19
hour 6 hours day
Access

Access utilization data

Access one way delay, jitter, loss
and traceroute data

Access available throughput
historical data

Make available throughput
measurement

Make one-way latency
measurement

Analyse

Settings

160M—-

\—L m out

-~ ~
U4 \ 4
( 1 (
oM gy 1
(IJ N 1'0 J: 2'0 ‘\ 2'= 3'0
N »7 Time [seconds] S g
pal Ta— -~y =
Interval Transferred Throughput
0s-6s 108.9 MB (114,226,840 B) 152.3 Mbps (152,302,453 bps)
6s-12s 0B(0B) 0 bps (0 bps)
12s- 18s 115.7 MB (121,319,632 B) 161.8 Mbps (161,759,509 bps)

0B(0B)
114 MB (119,524,848 B)

397.1 MB (416,342,016 B)

0 bps (0 bps)
159.4 Mbps (159,366,464 bps)

108.8 Mbps (108,783,677 bps)
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Conclusions

@ Buffers are critical in TCP communication

® Not too small
e But not too big!

® Particular care with long-haul, high-bandwidth network
® Long Fat Networks, LFN

® Buffers can be the limiting factor

® perfSONAR MDM
e Add interactive, on-demand testing capability
e Particularly useful for TCP debugging

® Measurement strategy
e Calculate the BDP
® Setthe TCP Window size=BDP



Thank you!




