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@ Intradomain aspects

o A look inside carrier-grade networks, their management
planes, and the desired convergence of IP and OTNs
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Management Planes:
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convergence of IP and OTN
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From the point of view of the data and control planes...
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However, from the management point of view ...

@ The inherent technological differences between the IP and transport
networks have deeply segmented their operation, leading to:

X The carrier’s organizational fragmentation
X The segregation of management competencies
x Overall...two isolated management ecosystems
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Management Limitations in Multi-layer Networks

‘ IP Network Management Layer I
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Management Limitations in Multi-layer Networks

‘ IP Network Management Layer I

Slow
Provisioning
Timescales

Currently, IP-NMSs
cannot automatically
request resource
provisioning in carrier
grade transport networks
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‘ IP Network Management Layer I

Lack of
Proactive

policy based

interactions

Proactive requests based on
policies in IP-NMSs cannot be
used to help handling traffic
bursts, etc.




Management Limitations in Multi-layer Networks

‘ IP Network Management Layer I

0 Lack of failure
related interaction

The lack of coordination
between detection and recovery
mechanisms in the two layers
can lead to recovery times of
large magnitudes




Management Limitations in Multi-layer Networks

‘ IP Network Management Layer I

3rd Party
Systems?

[ While carriers employ 3rd party systems such as PCEs, ]

monitoring, and unified billing, such systems are
currently not automated for multi-layer interaction.
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Management Limitations in Multi-layer Networks

‘ IP Network Management Layer l

Coordinated
Orchestrations
involving 3rd
Party Systems

Coordi
Orchestrations
for Self-healing

Orchestrations
for resource
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Interoperability Problems in Multi-vendor Settings
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In Summary...

‘ IP Network Management Layer |

Coordinated Orchestrations:
(A) (B) for resource provisioning
(C) for self-healing
(D) involving interactions with
3rd party systems
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C1) A Network Management Adapter

‘ IP Network Management Layer |

Network Management Adapter
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C2) Semantic Adaptation
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X

/—\/
o—

Marcelo Yannuzzi Routing in the Future Internet: Graduate Course, INCO, Montevideo, Uruguay, 2012.



C2) Semantic Adaptation

Help command set Help command set
for router model X for router model X

Router X

Router Y

X

/\/
o—

Routing in the Future Internet: Graduate Course, INCO, Montevide



Help command set Help command set

for router model X for router model X
Ontology ____ . ., Ontology
population g population
D — —_—

Router X

Router Y

X

/\/
o—




Help command set Help command set

for router model X for router model X
Ontology _ § ., Ontology
population g population
D — —_—

Router X

Router Y

Router model X
specific ontology

Router model X

specific ontology Pt
X 4

X




C3) A Programmable Management Framework

@ Enabling coordinated operations in an programmable fashion
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C3) A Programmable Management Framework

@ Enabling coordinated operations in an programmable fashion

,’l A non-disruptive and easy-to-deploy tool for operators offering a
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j / systems:

*  Specific operations can be orchestrated, recorded, and
stored waiting to go (ORWG) as atomic workflows

* More sophisticated operations can be programmed by
the operator and orchestrated by the adapter as
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A Look inside the Adapter
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Coordinated Provisioning (Human-initiated case)

IP Network Management Layer l
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existing redundancy in protection...

...but a second failure could have ‘

INCO, Mol



Coordinated Self-healing

Router Y’

__ Router Z’ (IX)

Internet
Connection

I
/ Router Z (I1X)

Router X




Coordinated Self-healing

Traditional 1+1 network design

Router Y’

__ Router Z’ (IX)
Router X’

Internet
1 \  Connection

/ Router Z (I1X)

Router X




Coordinated Self-healing

Router Y’

__ Router Z’ (IX)

Internet
Connection
|
/ Router Z (I1X)

Router X




Coordinated Self-healing

Router Y’

Router X

__ Router Z’ (IX)

Internet
Connection

/ Router Z (I1X)

If this was the case, then the Internet connectivity survive:

but it is now at risl

k...
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In practice, this might not necessarily be the result of inadequate planning,
but rather of the fact that the provider can’t always cope with all possible
combinations of double failures
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