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LAB SERIES:
PERFSONAR




Lab Series: perfSONAR

- Lab 1: Configuring Admin. Information Using perfSONAR Toolkit GUI
- Lab 2: PerfSONAR Metrics and Tools

- Lab 3: Configuring Regular Tests Using perfSONAR GUI

- Lab 4. Configuring Regular Tests Using pScheduler CLI Part |

- Lab5: Configuring Regular Tests Using pScheduler CLI Part |I

- Lab 6: Bandwidth-delay Product and TCP Buffer Size

- Lab 7: Configuring Regular Tests Using a pSConfig Template

- Lab 8. perfSONAR Monitoring and Debugging Dashboard

- Lab 9: pSConfig Web Administrator

- Lab 10: Configuring pScheduler Limits




Organization of Lab Manuals

- Each lab starts with a section Overview
» Objectives
» Lab topology
» Lab settings: passwords, device names
» Roadmap: organization of the lab

- Section 1

» Background information of the topic being covered (e.g.,
fundamentals of TCP congestion control)

» Section 1 is optional (i.e., the reader can skip this section and
move to lab directions)

- Section 2...n
» Step-by-step directions



Pod Design

perfsonar-tools

» command-line clients for on-demand measurements

» perfsonar-testpoint + esmond measurement archive used to store results locally

perfsonar-testpoint

- perfsonar-toolkit

» perfsonar-core + web interface to manage tests + scripts for tuning and security settings

- perfsonar-central-management

» tools to centrally manage hosts and display their results

perfSONAR

installation options

perfsonar-
toolkit

perfsonar-core

perfsonar-
testpoint

perfsonar-central-

management

perfsonar-tools

> tools + scheduler for regular tests + registration to be centrally managed
perfsonar-core

ping

iperf

iperf3

nuttcp

LS registration

owamp

twamp

E pScheduler
pSConfig

pScheduler Agent

traceroute

tracepath

paris-

traceroute

https://docs.perfsonar.net/install_options.html




Pod Design
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DEMO 1
CONFIGURING REGULAR TESTS
PSCHEDULER CLI

Demo activities are described in Lab 4, 5, , perfSONAR Lab Series



N
The pScheduler Command

- The pScheduler coordinates, executes, and optionally
stores network measurements
» E.g., latency, packet loss rate, throughput

- The pScheduler can be invoked via CLI or GUI
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The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task latency —--source 192.168.1.10 —--dest 192.168.2.10

Ladmin@perfsonarl 15 pscheduler task latency --source 192.165.1.18 --dest 19Z2.168.Z.18
[Bubmitting task...

https: »192.168.1. 18 pscheduler-tasks-6e3598ac-aef 9-4624-96b1-535a87946568
[Running with tool ’owping’
[Fetching first run...

ext scheduled run:
https:/»192.166.1.18/pscheduler-tasks be3590ac-aef 9-4624-96b1-535a879465608/runs-364aB61d-f 7e4-45b2 b
[395-e9A3c1ecA3f 9
[Starts 2019-87-19T11:43:892 (78 seconds)
2819-87-19T11:43:308Z (7208 seconds)
iting for result.

acket Statistics

Sent .. .. 188 packets
Received 188 packets
Lost .... B packets
Duplicated ... B packets
Reordered B packets

Latency Statistics

Median ..

Minimum .

Maximum .

Mean ....

Mode ....

25th Percentile ...
?5th Percentile .
95th Percentile ...

Lab topology Latency task



The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task latency —--source 192.168.1.10 —--dest 192.168.2.10

[Ladmin@perfsonarl ~15 pscheduler task latency --source 192.165.1.18 --dest 19Z.168.2.18
[Bubmitting task...

https: »192.168.1 1A/m=chedulerrstasks/6e3598ae-aef 9-4624-96b1-535a87946568
[Running with tool ' owping’
[Fetching first run™™"
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acket Statistics

Sent .. .. 188 packets
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Duplicated ... B packets
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Median ..

Minimum .
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Mean ....

Mode ....

25th Percentile ...
?5th Percentile .
95th Percentile ...

Lab topology Latency default tool



The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task latency —--source 192.168.1.10 —--dest 192.168.2.10

[Ladmin@perfsonarl ~15 pscheduler task latency --source 192.165.1.18 --dest 19Z.168.2.18
[Bubmitting task...

https: »192.168.1. 18 pscheduler-tasks-6e3598ac-aef 9-4624-96b1-535a87946568
[Running with tool ’owping’
[Fetching first run...

ext scheduled run:
https:/»192.166.1.18/pscheduler-tasks be3590ac-aef 9-4624-96b1-535a879465608/runs-364aB61d-f 7e4-45b2 b
[395-e9A3c1ecA3f 9
[Starts 2019-87-19T11:43:892 (78 seconds)
[Ends  2819-87-19T11:43:382 (28 seconds)

iting for result.

Packet Statistics

Sent .. .. 188 packets
Received 188 packets
Lost .... B packets
Duplicated ... B packets
Reordered B packets

Latency Statistics

Median ..

Minimum .

Maximum .

Mean ....

Mode ....

25th Percentile ...
?5th Percentile .
95th Percentile ...

Lab topology Packet statistics



The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task latency —--source 192.168.1.10 —--dest 192.168.2.10

[Ladmin@perfsonarl ~15 pscheduler task latency --source 192.165.1.18 --dest 19Z.168.2.18
[Bubmitting task...

https: »192.168.1. 18 pscheduler-tasks-6e3598ac-aef 9-4624-96b1-535a87946568
[Running with tool ’owping’
[Fetching first run...

ext scheduled run:
https:/»192.166.1.18/pscheduler-tasks be3590ac-aef 9-4624-96b1-535a879465608/runs-364aB61d-f 7e4-45b2 b
[395-e9A3c1ecA3f 9
[Starts 2019-87-19T11:43:892 (78 seconds)
2819-87-19T11:43:308Z (7208 seconds)
iting for result.

acket Statistics

Sent .. .. 188 packets
Received 188 packets
Lost .... B packets
Duplicated ... B packets
Reordered B packets

Latency Statistics
Median ..
Minimum .
Maximum .
Mean ....
Mode ....
25th Percentile ...
?5th Percentile .
95th Percentile .

Max Clock Error .

Lab topology Packet statistics




The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task throughput ——-source 192.168.1.10 ——dest 192.168.2.10

[admin@perfsonarl ~15| pscheduler task throughput urce 192.168.1.18 --d
Submitting ta
Task URL:

/7192.168.1.18/pscheduler/tasks/396795a3-abad-4f c8-bab4-66c384bc2247
Running with 1 ’"iperf3’
etching first run...

perfSONAR2 ext scheduled run:
#192.168 .1.18/pscheduler/tasks/396795a3-abad-4f cB-bab4-66c384bc2247 /runs/1f89%ecf B-3875
8cc4al?
2819-87-27T21:22:37Z ("7 s nds)
10 inds 2819-87-27T21:22:56Z (718 seconds)
aiting for result...

192.168.2.0/24 Throughput Retransmits Current Window
T R2 .81 Gbps 156 4

51 Gbps 283

.75 Gbps 211 .

Gbps a X : KBytes
Gbps 22 .55 KBytes
Gbps a .31 KBytes
Gbps 69

Gbps 136

Gbps 178 2 KBytes
Gbps 27 ) KBytes

6

5

5

5

S

S
5.2
D
5.
5.

Throughput Retransmits
5.56 Gbps 1882

o further runs scheduled.
[admin@perfsonarl ~1$

Lab topology Throughput task




The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task throughput ——-source 192.168.1.10 ——dest 192.168.2.10

[admin@perfsonarl 1§ pscheduler task throughput --source 192.168.1.18 --d
Submitting ta
Task URL:
/7192.168 .1 _18/mscheduler/tasks/396795a3-abad -4f c8-bab4-66c384bc2247
1" iperf3
etching first run...

pefSONAR ext scheduled run:
»192.168.1.18/pscheduler/tasks/396795a3-abad-4f c8-bab4-66c384bc2247 /runs/1fB9%cfB-
adcB8cc4al?
tarts 2819-87-27T21:22:37?Z (77 seconds)
10 inds  20819-87-27T21:22:56Z (~18 seconds)
aiting for result...

192 168.2.0/24 Throughput Retransmits Current Window
T R2 . 5 . Gbps 156 808.74
Z - Gbps 283
Gbps 211 .
Gbps a X KBytes
Gbps 22 .55 KBytes
Gbps ) .31 KBytes
Gbps 69 - KBytes
Gbps 136 . KBytes
Gbps 178 .26 KBytes
Gbps 27 ) KBytes

Throughput Retransmits
5.56 Gbps 1882

o further runs scheduled.
[admin@perfsonarl ~1$

Lab topology Throughput tool




The pScheduler Command

The pScheduler command is used to create new tasks
E.g.,

pscheduler task throughput ——-source 192.168.1.10 ——dest 192.168.2.10

[admin@perfsonarl 1§ pscheduler task throughput --source 192.168.1.18 --d
Submitting ta
Task URL:

/7192.168.1.18/pscheduler/tasks/396795a3-abad-4f c8-bab4-66c384bc2247
Running with 1 ’"iperf3’
etching first run...

pefSONAR ext scheduled run:
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Lab topology Throughput tool




DEMO 5
VISUALIZING PERFORMANCE
METRICS ON MADDASH

Demo activities are described in Lab 8, perfSONAR Lab Series



perfSONAR Toolkit Ul

- perfSONAR Toolkit Ul allows the wuser to add
administrative information about a perfSONAR node

perfsonar-toolkit

T S Traceroute pSConfig Toolkit Ul

Viewer Graphs MabDash WebAdmin
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perfSONAR Toolkit Ul

- perfSONAR Toolkit Ul allows the wuser to add
administrative information about a perfSONAR node

»E.qg., organization name, node location, administrator information,
services and host information

&« o5 C B ® § https://192.168.1.10%toolkit/auth/

perfSG)NAR Toolkit on perfSONAR-Toolkit

9 perfSONAR-Toolkit

x Organization: University of South Carolina
Client perfSONAR2 X Yy
Address: Columbia, SC 29201 US (map)
Administrator: Jose Gomez (gomezgaj@emall.sc.edu)
.20 B3,
| 2 { Services
192.168.2.0/24 R2 / SERVICE STATUS VERSION PORTS SERVICE LOGS
esmond ~ Running 2.1.3-1.el7 View @
2.168.1.0/24 192.168.3.0/24 Isregistration Running 4.1.6-1.el7 View &
| 0 owamp ~ Running 3.5.8-1.el7 861 view &
pscheduler ~ Runnin g 1.1.6-2.el7 View &
f AR1 perfSONAR3

” psconfig Runnin g 4.1.6-1.el7 View @
twamp ~ Runnin g 3.5.8-1.el7 862 View @

Lab topology perfSONAR toolkit Ul



MaDDash

- MaDDash collects and presents two-dimensional
monitoring data as a set of grids referred to as a
dashboard

perfsonar-central-management . Traceroute pSConfig .
1 viewer Graphs E B ET)] WebAdmin Toolkit Ul
Client perfSONAR2
20 10 pSConfig

192.168.2.0/24

. AR perfSONAR3
g\pSChEdulerAgent P
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MaDDash

- MaDDash collects and presents two-dimensional
monitoring data as a set of grids referred to as a
dashboard

.(— | = O Q () 192.168.2.10/maddash-webui/index.cgi?dashboard=perfSONAR Lab)|

My perfSONAR Dashboard

= Dashboards = Reports & Settings

perfSONAR Lab Dashboard

perfSONAR Lab - Loss Test - Ping Loss

I Loss rate is <= 0.001% Loss rate is > 0.001% [Lossrateis »= 0.1% [ Unable to find testdata [l Check nas not run yet

eNa problems found in grid

[
H W =rsonaRs

PerfSONAR1
perfSONARD

partsonaR: I

W perfSONARL

192.168.2.0/24

perfSONAR Lab - Throughput Test - Throughput

Threughput >= 1Gbps Throughput < 1Gb) Throughput <= 5Ghps Unable to find test data Check has not run yet
ighe p ughp ps ahp P y

eNo problems found in grid

‘ 5§38
perfSONAR1 perfSONAR3 Bii
personant I

pScheduler Agent <« § oot -y

Lab topology Dashboard



MaDDash

perfSONAR nodes run measurement tests

Tests are specified in the pSConfig template in the central
management

[admin@perfsonarZ 15 cat /home/template. json
{
" meta':{
“display-name": “perfSONAR Lab"
3,

"archives": {
d_archive_1": {
“archiver": “esmond",
perfsonar-central-management data™: { . .
measurement-agent"”: “{« scheduled_by_address #3}",
“"url": “https://192.168.2.18/esmond/perfsonar/archive/"

"192.168.1.18" 3,

“pe :
i "perf SONAR3":
d ¥,

“"groups": {

"type

"addres
{"name": “perfSONAR1"},
{"name perf SONARZ2"},
{"name": “perfSONAR3"}

R2

]
¥

"throughput_group": {
' 0

“"type h",
“addre [
{ "name": “perfSONARL" 3,
{ "name": “perfSONARZ" 1},
pScheduler Agent :

{ "name": “perfSONAR3" }

Lab topology Dashboard



MaDDash

- The measurement results are collected by perfSONAR2
and displayed on a dashboard and a timing graph

- The user can see the results of a pair of nodes clicking on
a square in the dashboard

192 } 92.168.3.0/24

) D
8\ IAR1 perfSONAR3 '
pScheduler Agent <« S

Lab topology Timing Graph



