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Agenda ixrquwhm
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) Somewhat wooly slides re: NetDevOps mindset
) Potentially useful information about Netconf
) Free Software you can run today!

) Other automation frameworks to think about
> An invitation to buy various circuits



This may be a little unstructured, sorry xreach
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Y1 am a believer.
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This may be a little unstructured, sorry xreach
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Y 1 am a believer in software.
Y Inevitable future of network orchestration

) A few days work to build tools that help:
) Consistent decision making
) Consistent provisioning
) Consistent troubleshooting
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Automation is not the
product

Automation is the
enabler

Consistency

Speed of Delivery
Ease of Support
Speed to integrate
Compliance
Integrated OSS/BSS

Confidence

CArrmmrmanddiryvy



“Software first” mindset xreach
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Writing simple software will be a
network engineer’s job tomorrow,
as much as writing configuration Is
the job today



So where on earth can you start ?

Take one single (boring?) process and automate it out

roF?f/ @%'ﬁ’ﬁﬁﬂ%@out your software quality on day one of the project

00l catches on, you’re binning the first iteration (so make it simple to bin!)

exclusively focussed on delivery, saving money, saving effort, removing pain, I
Driven by a feedba



An example! xreach
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> Over 30 IXPs (and growing)
> Thousands of willing peers

> Where do we have traffic and missing
adjacencies?

UAE:1Xe,



What makes this a good example of a first step? ixrquwg
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) Experience reading from the network

Y (If you start by writing then you’re writing all
your mistakes to production config!)

) It solves a real life problem/question so it
has a feedback loop attached to it



Where to start with Netconf? IXreach
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) API to configure network devices

) Manage configuration and state

» XML RPC using SSH as transport

) Mirrors device configuration, capabilities

Candidate configuratior, _RUNNing configuration
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xmlns:junos="http://xml. juniper.net/junos/11.4R7/junos">

=




A A AAAAAAARA

A A AAAAAAMAARA

style="terse">
>5.57.80.1=/
>B550=/ >
>2191394=</
=>1443405</
2 >
>34 3/ >
seconds="1416870">2w2d0h</
=LONAP RS1=/ >
format="Establ"=Established</
style="terse">
=>inet.8</ >
=>175</f
>3065</
>3065</
>Pcf
-]

style="terse">
>5.57.80. 2=/
>B550=/ >
»>3402243</ >
=>1444988</
2 >
>384/ >
seconds="5764942">03d17h</
=LONAP RS2=/ >
format="Establ"=Established</
style="terse">
=inet.8</ >
=2457</f
>4808</
>1808</
>Pcf
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What does it actually look like in your code ? Ixreach
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resultxml = jdev.rpc.get_bgp_summary_information()

(using PyEZ - will explain shortly.)



Analyse it xreach
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bgp_sum self.bgpxml. findall('.//bgp—peer'):

bgp_sum. find('peer-as').text striasn):
list_peer_ip.append(bgp_sum. find('peer-address').text)

“Make a list of peering session linknet IPs adjacent to ASxXxxXxx



PyEZ ? Abstraction ? xreach
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Qduniper/ py-junos-eznc @Watch~ 65  drStar 128 YFork 65

Python library for Junos automation

<> Code
972 commits 12 branches 18 releases 13 contributors
@ Issues 13
b branch: master ~ | py-junos-eznc / + i=
I'l Pull requests 13
Merge pull request #361 from shermdog/312
[ Wiki
! shermdog authored 23 days ago latest commit 9d9bbd26@3
I docs restored sphinx config 10 months ago 4~ Pulse
I libjnpr Add syne, force_syne, full, detail to Config.commit() 25 days ago
E._I| Graphs
N tests Add sync, force_sync, full, detail to Config.commit() 25 days ago
" | vagrant Update README.md a year ago HTTPS clone URL
E .coveragerc Excluded cig directory from coverage 11 months ago https://github. com/Junipe
. o : You can clone with HTTPS, S8H,
B .gitignore Initial setup for Sphinx (autodoc) ayear ago or Subversion. ®
B travis.yml Added new status badges 10 months ago [ Clone in Des
COPYRIGHT init 2 years ago
- z f <> Download ZIP
E INSTALL-FEDORA.md Update Installation Notes a year ago
E INSTALL-FREEBSD.md Update Installation Notes a year ago
E INSTALL-OSX.md Added OS X INSTALL and updated README ayear ago
= INSTALL-UBUNTU-DEBIAN.md Update Installation Notes a year ago
[ LICENSE init 2 years ago
E MANIFEST.in added requirements.txt for package distribution

ayear ago




PyPeer, aiming to go a stage further iXEmew%Smhm

[ andydavidson / pypeer @uUnwatch~ 3 Star 1 YFork 1

Lazy network operator. Lazy. — Edit

<> Code
58 commits 1 branch 0 releases 2 contributors
j Click for language detai s | @ Issues 0
(NB | Irbranch: master - | pypeer / + i=
Il Pull requests 0
Merge pull request #1 from jajeffries/master
EE Wiki
E3 anaydavidson authored a day ago latest commit 572e7c6469 F
B8 bin refactoring a day ago 4~ Pulse
I etc Can deduce peer type from localpref 4 days ago
fal Graphs
8 lib/pypeer refactoring a day ago
B tests refactored test to use unittest a day ago 3 Settings
B .gitignore refactoring a day ago
4 < HTTPS clone URL
E README.md updated installation instructions for requirements.ixt a day ago i e
https: //fgithub. com/i @.
[l requirements.txt added requirements.txt a day ago

You can clone with HTTPS, SSH,
or Subversion. @

README.md
[ Clone in Desktop

<> Download ZIP

pypeer

Lazy network operator. Lazy.
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routexml resultxml. findall('.//rt'):
route - RouteData(routexml)

"destination: " + route.prefix() + "as-path: " + route.aspath()

Zero effort extensions for PyEZ



When kit gets real xreach

connecting

) Consuming data from the real world as
well as your routers.

) Comparing your router’s view with the one
In RIPE, Euro-I1X DB, PeeringDB, etc.



When kit gets real xreach

connecting

) Consuming data from the real world as
well as your routers.

) Comparing your router’s view with the one
In RIPE, Euro-I1X DB, PeeringDB, etc.

> | believe the youths call this a ‘mashup’
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peeringdb - PeeringDBClient()

list_their_exchanges - peeringdb.get_list_connected_ixp(peer_asn)

This is in PyPeer right now



So how am | doing with my example need for sofware?

L. FO, 87, 32E,
o3 ML-IX C(Meutral Internet Exchange)
1: Equinix Ashburn C(Equiniz Ashburn Exchange)
Equinix %an lose (Equinixz 5San lose [ )
Nethod Stockholm (Netnod Internet Exchange
BCIX CBerlin Commercial Internet Exchange)

Telz MNew York (TIE:Mew York, Tele Internet Exchange MNew York)

ODE-CIX MNew York CDE-CIX, the New York 7 New lersey
AMS-TH NY CAMS-IX New York)

France-IX (FrancelX)

LU-CIX 2

: INEX LAN1I c(Internet Meutral Exchange fssociation Ltd.)
Equinix Faris (Equinix Internet Exchange Parizs)

|_;:| I
n
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Internet Exchang



In other words

) Version one of a network engineer’s
script*"H "H "H"H "Hoftware:
) Hack and stack
) Copy and paste
> Hemi-code stolen from stackoverflow.com
) lterate and improve with feedback

connecting



lterate, iterate, iterate iXF@QCQ

connecting net

Snap platform - 4. - Router



Netconf downsides ixrquwg
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) Although a “standard” quite vendor
specific implementations

) Requires entry level programming skill

> Knowledge ends up living in scripts, not
that portable.



Ansible xreach
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) SSH + Python based orchestration
Y “Playbooks” written for tasks
) Can be implemented across vendors

) Designed for servers
Mixed unix/network environments will love this!



YANG
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) Modeling language for network

configuration and state

Think of it as config as code
YANG -> XML -> Device
More Cross Platform

) Example draft-shaikh-idr-bgp-model-00

.. as config. []

grouping bgp-group-common-configuration {
description "Configuration items that are applied at the peer
group level";

// currently a placeholder in case we identify config that is
// really only applicable at the group level
}

grouping bgp-group-neighbor-common-configuration {
deseription "Configuration items that are applied at the peer
or peer group levels";

leaf avuth-password {
type string;
deseription
"Configures an MD5 authentication password for use with
neighboring devices.";

}

leaf peer-type {
type peer-type;
description
"BExplicitly designate the peer or peer group as internal
(iBGP) or external (eBGP).";



OpenFlow ixrquwg
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Y “Holistic” network orchestration/management
> Arguably more scalable than scripts
) Arguably more likely to get cross-vendor support?
) Config as “apps”.



Discover new markets and endless

ep speze P KEY .
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Instantly grow your network by connecting to a rich platform of global sommesing s
locations, Internet Exchanges and cloud providers through IX Reach.

N

WHOLESALE CONNECTIVITY

Quickly and easily increase your network
footprint without investing in infrastructure.

COLOCATION

Benefit from our highly flexible colocation
solutions designed to meet your specific needs.

+44 (0) 845 013 0845

DWDM CONNECTIVITY

Transparent waves offer a scalable solution for
growing bandwidth requirements.

BGP TRANSIT

Ideal for mission-critical applications requiring
a low latency service to end-users.

www.ixreach.com

CLOUD CONNECTIVITY

Connect seamlessly and securely from your
offices and data centres to the AWS Cloud.

IX REMOTE PEERING

Enjoy near-instant network expansion by
connecting to one or more key IXs virtually.

enquiries@ixreach.com



www.ixreach.com
enquiries@ixreach.com

T. @andyd
adavidson@iix.net
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