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MEF Aims to Define the Future of Lifecycle
Service Orchestration

BY BARTOSZ MICHALIK | AMARTUS TECHNICAL ARCHITECT

MEF is an industry body that, besides other activities, defines the LSO
capabilities and APIs to automate the entire service lifecycle in @
sustainable fashion.

This activity will allow service providers to attain coordinated
management and control across all network domains responsible for
delivering end to end connectivity services. In order to enable that
coordinated management and ensure efficient communication within
networks, MEF has defined the reference architecture.

The architecture comprises functional blocks and 'LSO Reference Points'. Reference Points are the
logical points of interaction between specific functional management components, such as
business applications, service orchestration functions (SOF), or infrastructure management and
control applications (ICM).




*—=e @ e 0 ® —e
~—e . — amartus
, ® o o
Customer Domain SP Domain Partner Domain
CANTATA Business SONATA Business
l (cus:BUS) Applications [§ (BUS:BUS) Applications
Customer LEGATO LEGATO
Application (BUS:SOF) (BUS:SOF)
Coordinator
: : INTERLUDE : :
‘ ALLEGRO L Service Dr_ches!ratlon (SOF:SOF) t_ Service Orches.tratlon
(cus:soF) Functionality Functionality
— T
(soF:1cMm)
t_, Infrastructure Control w Infrastructure Control
and Management t.. and Management
ADAGIO (ICM:ECM) ADAGIO (ICM:ECM)
Element Control Element Control
G and Management 0 and Management
\—O—'
Network Infrastructure
( LSO High-Level Reference Architecture Diagram — Courtesy of MEF

e

The Presto Management Interface Reference Point is the 'north-south' interface for network
resource provisioning that sits between the SOF and ICM, and according to MEF55
(https://wiki.mef.net/display/CESG/LSO+Presto), it is "needed to manage the network infrastructure,
including network and topology view related management functions."

Currently, the LSO Presto API efforts are spearheaded by CenturyLink, with active contributions
from Amartus, Cienq, Cisco, Ericsson, Infinera, and NEC.

Industry-wide Collaboration Accelerates Realization of the Third Network Vision

Last year, MEF began the process of specifying the industry standard to accelerate the adoption of
orchestrated network services. Enabling and assuring Third Network services across multiple
provider networks calls for an industry-wide collaboration because of the involved level of
complexity. In order to facilitate that cooperation and complement the work of its
Technical and Operations Committee, MEF has come forward with a number of initiatives.

What emerged from that work was a plan to support and validate the work around MEF standards
and LSO architecture by delivering open and closed source reference implementations that realize
the ideas defined in MEF 55 specification, outlining the LSO Reference Architecture and Framework.
MEF has launched a series of initiatives that allow the in-network validation of Lifecycle Service
Orchestration data models and interfaces.

The current effort of the working groups is streamlined under the umbrella terms of Open
Lifecycle Service Orchestration (Openl.SO) and Open Connectivity Services (OpenCS)
ecosystems.
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/ e OpenlLSO is focused on the implementation of functions and APIs specific for service
orchestration functionality (SOF). It primarily targets service providers who are accelerating
their adoption of LSO to enjoy all benefits of an end to end service orchestration over
standard MEF services.

e OpenCS focuses on Presto NRP, which is an LSO interface reference point (IRP) specific for
infrastructure and control management (ICM). OpenCS provides reference implementations
of connectivity services using combinations of open and closed source software, open
hardware, SDN, NFV and Carrier Ethernet (CE) 2.0-certified devices.

To leverage these technologies, MEF develops this work stream in close cooperation with open
source projects such as ON.Lab, OpenDaylight, and OPNFV.

This ecosystem should be of interest to those service providers that are adopting SDN and
NFV to deliver MEF-defined connectivity services. .,

OpenCS Packet WAN project advances development of LSO

Together with Donald Hunter from Cisco, | have the privilege of co-leading the OpenCS Packet WAN
project, which is one of the seven initiatives started in the OpenCS ecosystem. The aim of the
project is to deliver a reference implementation of an SDN controller that manages multi-vendor
networks.

The northbound API was released as a part of Presto SDK, which, in its current version, focuses on
Presto network resources provisioning (NRP) models. Packet WAN is an open source module of the
OpenDaylight controller called Unimgr. But, before | delve into the project details, let me take you
on a journey through how we got to this stage of the development.
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LSO hackathons throwback
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The LSO development effort started in Dallas, in November
2015, during the first LSO Hackathon that was co-located
with MEF's GEN15 conference.

At the time, | joined one of the Hackathon teams as a regular
participant, and together with 40+ other colleagues from the
various vendor and provider companies, we were
experimenting with the first ideas around Presto API.

This experience had a great influence on me, and it turned
out to be extremely productive in terms of the LSO
development. As | already mentioned at the beginning of this
article, soon after the Hackathon | summarized the work of
our team and presented it in this guest blog post at
SDxCentral.

Since that first Hackathon, MEF organized three successful
meetingfin Rome, Baltimore, and Frankfurt that saw
velopers, engineers and networking experts from MEF
member and non-member companies invest their Myself as an LSO Hackathon rookie
exceptional skills in LSO evolution. when it all started in Dallas.

For a recap of the last Frankfurt Euro17 Hackathon, please go to this blog post by Charles Eckel, an
Open Source Developer Evangelist at Cisco. At the consecutive Hackathons, we were crowded in a
confined space and turning coffee, sweets, and brainpower into Presto, Legato and Sonata LSO
building blocks of code. In parallel, on the official level, OpenCS and OpenLSO were launched, and
the Hackathon teams could start remote collaboration on a daily basis.

LSO Hackathon teams cracking code at one of the previous editions of the event.

To facilitate continuous development, MEF has built MEFnet, a compute-storage-networking
platform, which delivers technical facilities for the Third Network reference implementations,
OpenlLSO and OpenCS projects, and gives interested parties ability to evaluate APIs using
reference implementations deployed to the MEFnet cloud.
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Recently, we have implemented agile methodologies with the aim to iteratively deliver APIs, their
reference implementations, and other artifacts that, when they are combined, will become LSO IRP
SDK. And only a few months ago MEF initiated yet another program to welcome contributions from
academia — namely MEF Software Developer Community.
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The idea is to give researchers and students an opportunity to participate in the development of
Lifecycle Service Orchestration. The next edition of the LSO Hackathon is coming this fall to
Orlando, co-located with MEF17. Check out this MEF17 link for more details and information on
participation. All hands on deck!

What Is OpenDaylight Unimgr plug-in?

So, to return to 'my' Hackathon project. OpenCS Packet WAN is a project that delivers orchestration
of MEF CE 2.0 services with SDN OpenDaylight controllers in combination with CE 2.0 networking
devices. It has been developed as an OpenDaylight Unimgr module.

For the current implementation, we use the ODL controller similarly as we did at the first Hackathon \_._'
when we were experimenting with some ad-hoc Presto NRP ideas:
https://wiki.opendaylight.org/view/Unimgr:Main.

owever, the model itself has evolved a great deal - from the prototype, via the ONF Core model-
based data model to ONF Transport API (T-API). We have also been working on improving the
architecture of the solution and adjusting it to the model changes.
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Unimgr architecture and its relations to MEF
Presto and Adagio NRPs
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Unimgr is a platform that focuses on the Presto NRP-compliant network resource activation API
and is a good starting point to making a network LSO-compliant. The most important concept in
our Presto implementation is a driver that encapsulates protocol- and vendor-specific logic to
make a sub-segment activation possible.
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What it means is that networks built using Cisco and/or Juniper devices can be using two different
drivers to manage these types of devices. In addition, a driver is required to contribute an abstract
representation of managed devices to the Unimgr topology. Why? Because an NBI client (e.g.,
Service Orchestration Functionality — SOF) needs to know the current state of the network to be
able to trigger resource activation requests.

Three drivers are maintained:

e Cisco XR driver for MPLS,

e OVSDB driver for SDN-like networks,

e adummy driver, which can act as a template and requires a minimal amount of code to

meet a Unimgr driver contract.
\—o

Once a driver is installed, then Unimgr middleware will begin handling the RPC requests,
decomposing them and triggering requests to the registered drivers if needed.

'}He Unimgr development plan is aligned with MEF SDK effort and OpenCS planning. In fact, the
second iteration of OpenCS is about to be delivered as a part of the ODL Nitrogen release. Some of
the new features include:

e The implementation of the latest Presto NRP.
e Support for P2P connection over multiple drivers.
e Support for dynamic bandwidth changes in the drivers that we host in the project.

In addition, a simple implementation of MEF LSO Legato will be also delivered for the scenarios in
which a fully-featured SOF (e.g,, for a lab/experimental network) is not needed.

The future for the LSO ecosystem

The LSO ecosystem is dynamic and fast growing which means the future of LSO is very bright.
However, it is important to continually grow this ecosystem, which means encouraging engineers
and coders from more companies to join the upcoming meetings and hackathons.

The next big LSO hackathon is in Orlando, FL, 13-16th November during the MEF17 show. f
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