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Abstract: A set of YANG modules describing nanoscale communication systems and their
associated physical quantities in conformance with IEEE Std 1906.1-2015—a common
framework for all nanoscale communication technologies—are comprised by this data model.
Physics unique to the nanoscale are represented by the model. The physics are referred to as
non-standard, required by IEEE Std 1906.1-2015. Remote configuration and management for
remote simulation, operation, and analysis of nanoscale communication systems are defined by
the model. A self-describing data structure is defined by the model for datastores and repositories
of nanoscale communication experimental data enabling a common understanding of the data
from a wide variety of nanoscale communication media and technologies. Augmentation of the
IEEE Std 1906.1-2015 common core components with details specific to the physics of the
nanoscale communication system is allowed by the model. Techniques used by the model
facilitate reuse and augmentation. In addition, extensions to IEEE Std 802.1Q and Interi.~t
Engineering Task Force (IETF) interfaces—allowing reusability within existing networks, w.ich
implies a macroscale to nanoscale interface, and defines nanoscale communication as a featur»
for bridge ports as defined in IEEE Std 802.1—are provided. The model is compose 4.0, sim_ie,
required core components while allowing optional, device-specific components and mie‘rics 0 be
added. There is conformity with best practices as defined by the IEEE 802 YANG editors’
coordination committee and IETF RFC 6087, and consideration of .coe ¢stence and
interoperability with existing domain models and tools, such as the Systeins bic'ogy Markup
Language (SBML).
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appropriate, seek the advice -1 a/competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHA! L JZEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any.ot ‘ts
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Comments on standards

Comments for revision of IEEE Standards documents are welcome from any 1terc ted party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does nov t.ovide interpretations,
consulting information, or advice pertaining to IEEE Standards Cocu ments.

Suggestions for changes in documents should be in the form of i pronosed change of text, together with
appropriate supporting comments. Since IEEE standards renres nt «.cznsensus of concerned interests, it is
important that any responses to comments and questions a0 1:ceive the concurrence of a balance of
interests. For this reason, IEEE and the members of its Societic: and Standards Coordinating Committees
are not able to provide an instant response to comments, ¢ qur stions except in those cases where the matter
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any
person who would like to participate in evaluaing comments or in revisions to an IEEE standard is
welcome to join the relevant IEEE working grcup. You can indicate interest in a working group using the
Interests tab in the Manage Profile & Interests «rca of the IEEE SA myProject system. An IEEE Account is
needed to access the application.
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Laws and regulation.

Users of IEEE Standa. ds‘documents should consult all applicable laws and regulations. Compliance with
the provisions-~f any .SEE Standards document does not constitute compliance to any applicable
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Oata privacy
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Introduction

This introduction is not part of IEEE Std 1906.1.1-2020, IEEE Standard Data Model for Nanoscale Communication
Systems.

IEEE Standard 1906.1™-2015 provides a clear, universal definition, metrics, and conceptual framework to
solidify and guide development of practical nanoscale communication systems in any media. IEEE Std
1906.1.1 enhances the aforementioned standard by creating a common data model, specified in yet another
next generation (YANG) language, that conforms to IEEE Std 1906.1-2015 for nanoscale communication
systems.

The IEEE 1906.1.1 YANG data model defines a common network management and configuraticn aota
model for nanoscale communication systems designed to fulfill several goals:

— Helps guide conformance with IEEE Std 1906.1-2015

— Uses a self-describing data structure for management and control of nanose2le ommunication
systems

—  Represents fundamental physics impacting IEEE 1906.1 systems
—  Defines configuration and management for simulation and analysis

— Defines a self-describing data structure used in reposiorics of nanoscale communication
experimental data

A standard network and management and configuration data made. =na>les efficient understanding and use
of nanoscale systems and simulations. The data model adc-essc= the problem caused by the continuing
development of many tools for nanoscale communication ~izaulc tion, emulation, and data analysis that have
different interfaces and cannot easily be composed into m.ore Useful toolchains.

The data model also addresses the problem that :anoscale systems and tools make different assumptions
about what data to collect and how to compar¢ per ‘ormance among a wide variety of different underlying
nanoscale communication media and technoicois. [his common data model is needed to accurately and
fairly compare nanoscale communicat'or sysiems while serving as human and machine-readable
documentation of nanoscale communicatic 2 7 stems.

This data model also addresses u.> l.ck of YANG data models dealing with small-scale communication
system interaction directly v'ith- nanoscale physics by providing a data model for relevant fundamental
physics and the System of “ntc nat‘onal Units.

Repositories, such as IELE DataPort™ (https://ieee-dataport.org/), of experimental data from small-scale
communication syster. ~.require clear and accurate documentation for the data to be meaningful from a
wide variety eZmedia a.d technologies to an equally wide variety of researchers and disciplines. This
commondata moac! provides a self-describing data model that addresses this purpose.

A reacer new .0 the topic is invited to begin by first reading Annex A for concrete, simple examples.
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IEEE Standard Data Model for
Nanoscale Communication Systems

1. Overview

1.1 Scope

This standard defines a common yet another next generation (YANG) (IETF RFC 7950) data model for
IEEE 1906.1 nanoscale communication systems.

1.2 Purpose

The YANG data model defines a common network management and configuration data model for
nanoscale communication systems. In so doing, it fulfills several purposes:

— It enforces requirements to conform to IEEE Std 1906.1™-2015.

— It describes nanoscale communication systems.

— It represents the fundamental physics impacting IEEE 1906.1 systems.
— It defines configuration and management for simulation and analysis.

— It defines a self-describing data structure used in repositories of nanoscale communication
experimental data.

A standard network, management, and configuration data model enables efficient understanding and use of
IEEE 1906.1 systems and simulations. A standard data model is needed to ensure that systems and
simulations conform to IEEE Std 1906.1-2015. A standard data model is also needed to serve as human and
machine-readable documentation of IEEE 1906.1 systems. Because small-scale communication systems
interact directly with nanoscale physics, a data model is needed that represents fundamental physics. A
common data model is needed to accurately and fairly compare IEEE 1906.1 systems. Repositories of
experimental data from small-scale communication systems require clear and accurate documentation for
the data to be meaningful. This common data model provides a self-describing data model that addresses
this purpose.
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