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The Experiment
Specification




What Is an Experiment Specification? ,-’-.

FEDAFIRE

Espec bundles:

e + (5 + [l

ANSIBLE

Resource Files to be Commands
Specification uploaded to be executed

+ [08 Extras: g ﬁ?]

4 | wwwrebsrREEU A & 0 L8 Al A L4 L& O . & A




Deploying OpenStack

with EnOS

openstack’




openstack. .2

EnOS allows you to Deploy, Customize and Benchmark
OpenStack

- Developed by Inria

- ?

Deploying OpenStack with EnOS

- Wrapper around Kolla-Ansible
- Deploys all OS-services as Docker containers

- ESpec generates the EnOS config file for bootstrapping the
deployment
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OpenStack experiment architecture openstack. Z.»
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Resources on EnOS ,.,.,

FEDAFIRE

Tutorial
https://doc.ilabt.imec.be/ilabt/virtualwall/tutorials/openstack.html

EnOS documentation

https://enos.readthedocs.io/

EnOS ESpec repository
https://qitlab.ilabt.imec.be/ilabt/enos-espec/
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Workflow for creating
and scaling up
experiments




Recommended workflow ,-’.,

FEDZFIRE
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1. Build the smallest reasonable topology o e

FEDZFIRE

- = m
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2. Automate as you go ,.’..

FEDAFIRE

Use Configuration Management Systems to automate
Installation and configuration of software

Many tools available for this job: Ansible, Chef, Puppet, ...

P
&
o ‘\‘QV puppet

ANSIBLE CHEF
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3. Save your progress o e

FEDAFIRE
Log all of your experimental artifacts for every experiment that
works
RSpec
image
install script

custom software
measurements

etc.

Use version control to store your artifacts
Always know the last configuration that worked
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4. Scale your experiment o e

FEDAFIRE

Only scale up when your
smallest reasonable
experiment is working

Adapt your request RSpec to add more nodes

* Roll your own scaling script: mostly copy/pasting with minimal
editing required

* Use geni-lib
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Shared LAN '0,0‘

FEDAFIRE

Shared LAN'’s allow you to add extra servers to an existing
network in an experiment

Step 1: Right click on network and choose “Share/Unshare Lan”

&7 Share/Unshare LANIink0 O X

Share/Unshare LAN link0 4

— .
— J Link name:
«3 Share/Unshare Lan
Shared LAN name:

i Show Link Info

| demo_shared_lan ‘

‘ Share LAN ‘ Unshare LAN Cancel
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Shared LAN '0,0‘

FEDAFIRE

Step 2: Design a new experiment with extra servers

clientS
. l \ -ciems l

\
.dient4 l % —~—

\ W

W cieres ) | ‘



Shared LAN 'o,o‘

FEDAFIRE
& Properties of link0 - O
General | Impairment | Link Type
Woes
.cﬁentﬁ I Link name: | linkD
Configuration type: st s
Interface ID IP Address Netmask
m client2:if0 192.168.0.3 255.255.255.0
.client4 I client3:if0 192.168.04 255.255.255.0
.c“ l clientd:if0 192.168.0.5 255.255.255.0
client5:if0 192.168.0.6 255.255.255.0
client&:if0 192.168.0.7 255.255.255.0
IP addresses:
| ESE
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Shared LAN 'o,o‘

FEDAFIRE

Step 4. Configure link in new experiment to connect to existing
Shared LAN

7 Properties of link0 - a

General | Impairment | Link Type
Link type:

lan -

6 MOTE: Known supported link types for this link are: gre-tunnel, egre-tunnel, lan

0 MNOTE: (e)gre-tunnel only works when all nodes have a public IPv4 address

Connect to existing Shared LAN:
"f' demo_shared_lan

Make into a new Shared LAN:

Use real VLAN
Mo MAC learming
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Shared LAN 'o,o‘

FEDAFIRE

Step 5: Start the new experiment

link0
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Test your links! ,-’-.

FEDAFIRE
B Link Test Results O X
% Qj A Link Test Results (ej
Unshareg Rejrun
Advancel ESpec Co Link Test Results:
Speed (Mbps)
Node Linked Node Iface Ping
Expected Configured Measured
clientl server eth5 i 1000 uly 1000 g -1.0
server client1 eths i 1000 ol 1000 g -1.0
e e rer g oo - e
clients client3 vian111 ufy 1000 ol 1000 ol 489.746646712
clients clientd viani1l g 1000 ol 1000 ul 492140587152
client5 clienté vian111 udy 1000 ol 1000 ulf 488.040384463
client4 client2 vian111 ufy 1000 ol 1000 ol 522419180941
client4 client3 vian111 g 1000 ol 1000 ol 557.23420412
client4 client5 vian111 udy 1000 oy 1000 ol 477.703914703
client4 clienté vian111 ufy 1000 ol 1000 ol 481.068355329
WWW.FED4FIRE.EU client2 client3 viani11 g 1000 ol 1000 ol 5[}7.1389?‘[}55?21
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Using multiple testbeds in an experiment o e
FEDAFIRE
PUBLIC INTERNET PRIVATE CONNECTIONS
+ Avallable between all ~ Avallable between certain
testbeds testbeds (Fed4FIRE+, but

also GENI (=US testbeds))
— No guarantee on Iatency,

throughput, packet loss, ... + Better guarantees on

latency throughput, packet
— Sometimes only NAT-ted loss

access to public internet ~ Not well documented due to

volatile nature
=» Contact us!
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Creating multi-testbed experiments ,.,-.

FEDAFIRE
Recommended workflow:

1. Start with creating a multi-testbed backbone
2. Scale up with shared LAN'’s on each site

UC3M Imec

—
|| vian1 VLAN 2b j¥ VLAN 2a
I 1

link1]
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Topology %

FEDAFIRE

| jFed Experimenter Toolkit

General | Topology Editor || {RSpec Editor. ] Mimefine Editor.|

r B LD - @Q»D
— - Edit LL ‘;%% ZOU:” Zoom
168.0.2
|E . £ o[ |
e Q " N192.168.1.2

= e 192.168.0.1 «f@% 192 .168.1.1

Virtual Machin XEN VM \ // % @*’“’- y

[ 2| ]
RACK 1 RACK 2
route add -net 192.168.1.0/24 gw 192.168.0.2
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FEDAFIRE

Advanced SDN experiment

\-\ d
_a.
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Documentation o %

FEDAFIRE

FED4FIRE+

Testbeds Overview

https://www.fed4fire.eu/testbeds/

Technical Documentation
https://doc.fed4fire.eu/
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Scaling up manually




Scaling manually: nodes ,.,..

FEDAFIRE

<rspec type="request" xmlns=..>

<node client id="node@®" exclusive="true"
component_manager_id="urn:publicid:IDN+wall2.ilabt.iminds.be
+authority+cm”>

<sliver_ type name="raw-pc"/>

</node>

</rspec>

Copy paste <node>-element with all its child
elements

Change client_id of node to be unique
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Scaling manually: nodes ,.,..

FEDAFIRE

<rspec type="request" xmlns=.>
<node client id="node®" exclusive="true"
component _manager id="urn:publicid:IDN+wall2.ilabt.iminds.be
+authority+cm">
<sliver_ type name="raw-pc"/>
</node>
<node client_id="nodel" exclusive="true"
component_manager_id="urn:publicid:IDN+wall2.ilabt.iminds.be
+authority+cm™>
<sliver_type name="raw-pc"/>
</node>
</rspec>
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Scaling manually: nodes with links ,-’-,

FEDAFIRE

<rspec type="request" xmlns=..>
<node client id="node@®" exclusive="false"
component_manager_id="urn:publicid:IDN+utahddc.geniracks.net+auth
ority+cm">
<sliver_type name="default-vm"/>
<interface client _id="node@:if@">
<ip address="192.168.0.1" netmask="255.255.255.0"
type="ipv4"/>
</interface>
</node>
<node client_id="nodel" exclusive="false"
component_manager_id="urn:publicid:IDN+utahddc.geniracks.net+auth
ority+cm">
<sliver_type name="default-vm"/>
<interface client id="nodel:if0">
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Scaling manually o e

FEDAFIRE

= Copy paste <node>-element with all its child elements
= Change client_id of node and interface to be unique

= Change IP-addresses of interface to prevent duplicates

= Add extra interface-reference in <1ink>
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Scaling an experiment
with geni-lib




What is geni-lib?

?
o %

FEDAFIRE

= Python library for querying the GENI Aggregate Manager API

= Allows you to:

List resources;
Create experiments;
Change experiments;

Query experiments;
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Advantages / Disadvantages ,.,..

FEDAFIRE

+ Very powerful - Requires a deep
understanding of how the
GENI AM API works

- Focused on support of
GENI-resources: more
manual work needed for
using Fed4FIRE resources

+ Gives low-level access to
the various resources
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Example:

In [3]:

In [4]:

Out[4]:

In [13]:

?

Query available resources o e

import geni.util
context = geni.util.loadContext()
import geni.aggregate.instageni as IGAM

ad = IGAM.I1linois.listresources(context)

ad.routable addresses.available

148

for node in ad.nodes:
print node.name

procurvel

pc3

pck
interconnect-ion
pcl
interconnect-campus
vtshox

pc2
interconnect-geni-core
pcd

internet
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Example: Create an request o e

FEDAFIRE

In [1]: | import geni.rspec.pg as PG
import geni.rspec.egext as EGX
import geni.rspec.igext as IGX

# Create request container
r = PG.Reguest()

# Create InstaGENI WM
igym = IGX.XenWM("vml™)

# Add it to the request container
r.addResource{igvm)

In [3]: | r.toXMLString( )

cut[2]1: ] "<rspec xmlns:xsi="http://www.w3.org/2881/XMLSchema-instance™ xm
Ins:clisnt="http://www.protogeni.net/resources/rspac/ext/client/
1" xmlns="http://wwu.geni.net/resources/rspec/3” xsi:schemalocat
ion="http://www.geni.net/resources/rspec/3 http://www.geni.net/r
esources/rspec/3/request.xsd” type="request"><node client_id="wm
1" exclusive="false"»<sliver type name="emulab-xen">»><ns@:xen xml
ns:ns8="http://www.protogeni.net/resources/rspec/ext/emulab/1" c
ores="1" ram="512"/»</sliver_type></node></rspecs’
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Additional resources on geni-lib o e

FEDAFIRE

Documentation:
https://geni-1lib.readthedocs.io

Tutorial on scaling:

http://egroups.geni.net/geni/wiki/GEC21Agend
a/ScalingUp
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