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1. PoC Demonstration of TAPI Based
Performance Data Streaming in Open
Optical Networks

Performance data streaming in the network plays a vital part for many applications like
monitoring, network management, closed loop automation, and much more. This is
getting complex when it comes to optical transport network, where streaming of
performance data from multiple domains is required to manage the end to end optical
service.

Therefore, a systematic approach is required for telemetry data streaming from optical
domain controllers to facilitate its utilization to northbound applications. The ONF TAPI
v2.5 is proposed with a telemetry streaming improvements and recommended respective
YANG models and protocols to effectively support streaming of performance data from
multiple domains.

Following the TAPI v2.5 performance data streaming, it allows different data consumers
to access the data from multiple domains with a unified data format. This systematic
approach of telemetry data collection from multiple domains allows the orchestrator /
service provider to have a common software platform to listen performance data and
automate the network.

Before TAPI v2.5, TAPI streaming was existing but with limited data streaming capabilities
focusing alarm, fault, and configuration data to monitor the state of the network. The data
exchange takes place over RESTCONF with JSON data encoding format, where the same
strategy is also applied for performance data. However, the performance data in the
network must be continuously monitored and anomalies in the data should be addressed
promptly. This requires continuous streaming of performance metrics in an efficient
manner as this adds huge load to network traffic.

So, TAPI v2.5 addressed the difficulties in streaming the performance data in section 6.1.1
to 6.1.11 [1]. The key consideration includes volume of data, data source, efficient streaming
functionality, measurement time, etc. In addition, a solution for streaming performance
data using gNMI/GRPC is also recommended in section 6.2 in [1]. The solution
recommends the use of GNMI connection protocol, PROTOBUF encoding format, and
truncated log-storage strategy.
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Fig 1:Reference Target Architecture proposed in TAPI v2.5 Fig 2: Overview of Proposed Architecture

In TAPI v2.5, the YANG data model and the respective Protobuf file is defined. The YANG
data model is defined in such a way, that a unified data structure to support streaming of
data from multiple domains. This enables the operator to subscribe for the PM data
without complexity and can able to monitor the E2E service spanning across multiple
domains.

As seen in figure 1, referenced from section 1.2 in TAPI v2.5 reference implementation
agreement [2], the controllers are equipped with a TAPI component such that
performance data of each domain is retrieved using a common data model for the OSS.
In our implementation as in figure 2, a similar TAPI proxy agent is attached which gets all
the PM data from the network, and streams it to northbound using a unified TAPI model.
The Transport Layer Security (TLS) v1.3 is used to establish communication between
gNMI/gRPC server and client. In this Proof of Concept, the gNMI/gRPC based streaming is
evaluated with REST best approach. So, the same data model is tested using REST by
implementing the REST server and client. The throughput of both approaches are
compared as seen in figure 3.

We have demonstrated our implementation on the networking testbed hosted by
Fraunhofer HHI (see [3] for details) and performed a set of experiments to compare the
performance of gNMI/gRPC with REST. For our experiments, the subscribed data in the
northbound is pushed to the HHI's Network Observability Platform (NOBS) [4], which itself
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complies with telemetry system of ETSI ISG F5G [5]. The gNMI/gRPC based streaming
offers various advantages over REST based telemetry retrieval. The gNMI/gRPC offers a
lightweight payload with 2.3 times smaller than REST in subscription responses
(downlink). The throughput of gNMI/gRPC in subscription request (uplink) is 10x smaller
than REST. Also, the gRPC uses protocol buffer definitions and uses binary data transfer
which is significantly faster than REST. The demonstrated solution is quite beneficial for
the realization of various network automation use-cases for which real-time telemetry
streaming across layers and domains is a must, such as the one presented in [6].
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Fig 3: Comparison of Throughputs between REST, gRPC, and gRPC(update-only) for Uplink (Left), Downlink(Middle), and Total (Right)
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Contributors:

Telia: Telia is a Nordic and Baltic telecommunications leader and Nordic media house,
serving consumers, businesses and public sector customers with essential digital
infrastructure, ICT services and entertainment. Our 19,000 talented colleagues serve
millions of customers with services that are fundamental enablers of the digital societies
we live in, including more than 25 million mobile, broadband and TV subscriptions. The
Telia contribution to this PoC are the description and requirements of the operator target
environment that is based on the Telecom Infra Project optical collaboration in OOPT,
Open Optical Packet Transport, project group.

Adtran Networks SE: ADTRAN, creating a new tomorrow, by leading in optical network
innovation, automation, and cybersecurity. Our Advanced Technology group, dedicated
to cutting-edge research and innovation, has significantly contributed to this research
activity by developing a PoC in collaboration with Telia and Fraunhofer HHI. Key
contributions include conducting research on ONF-TAPI gNMI streaming activities and
developing a prototype to compare and evaluate ONF-TAPI (JNMI/gRPC) and REST-based
telemetry data exchange.

Fraunhofer HHI: Fraunhofer HHI is a world leader in the development for mobile and
optical communication networks and systems as well as processing and coding of video
signals. This PoC was led by Dr. Behnam Shariati, the Deputy Head of Data Analytics and
Signal Processing Group within the department of Photonic Networks and Systems. The
contributions of HHI include: 1) the extension of their data-sovereign telemetry framework
[4] to receive the telemetry data and consume it for further processing and visualization,
2) the implementation of the demonstration over their SDN-controlled partially
disaggregated networking testbed.
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TIP Document License

By using and/or copying this document, or the TIP document from which this statement
is linked, you (the licensee) agree that you have read, understood, and will comply with
the following terms and conditions:

Permission to copy, display and distribute the contents of this document, or the TIP
document from which this statement is linked, in any medium for any purpose and
without fee or royalty is hereby granted under the copyrights of TIP and its Contributors,
provided that you include the following on ALL copies of the document, or portions
thereof, that you use:

1. A link or URL to the original TIP document.

2. The pre-existing copyright notice of the original author, or if it doesn't exist, a notice
(hypertext is preferred, but a textual representation is permitted) of the form:
"Copyright © 2024, TIP and its Contributors. All rights Reserved"

3. When space permits, inclusion of the full text of this License should be provided.
We request that authorship attribution be provided in any software, documents, or
other items or products that you create pursuant to the implementation of the
contents of this document, or any portion thereof.

No right to create modifications or derivatives of TIP documents is granted pursuant to
this License. except as follows: To facilitate implementation of software or specifications
that may be the subject of this document, anyone may prepare and distribute derivative
works and portions of this document in such implementations, in supporting materials
accompanying the implementations, PROVIDED that all such materials include the
copyright notice above and this License. HOWEVER, the publication of derivative works of
this document for any other purpose is expressly prohibited.

For the avoidance of doubt, Software and Specifications, as those terms are defined in
TIP's Organizational Documents (which may be accessed at
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), and components thereof
incorporated into the Document are licensed in accordance with the applicable
Organizational Document(s).

Disclaimers

THIS DOCUMENT IS PROVIDED "AS IS," AND TIP MAKES NO REPRESENTATIONS OR
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT, OR
TITLE; THAT THE CONTENTS OF THE DOCUMENT ARE SUITABLE FOR ANY PURPOSE; NOR
THAT THE IMPLEMENTATION OF SUCH CONTENTS WILL NOT INFRINGE ANY THIRD
PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.

TIP WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF ANY USE OF THE DOCUMENT OR THE PERFORMANCE OR
IMPLEMENTATION OF THE CONTENTS THEREOF.

The name or trademarks of TIP may NOT be used in advertising or publicity pertaining to
this document or its contents without specific, written prior permission. Title to copyright
in this document will at all times remain with TIP and its Contributors.

This TIP Document License is based, with permission from the W3C, on the W3C
Document License which may be found at
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