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Abst r act

This meno specifies SDF nodeling for a digital twin, i.e. a digita
twin system and its Things. An SDF is a format that is used to
create and maintain data and interaction, and to represent the
various kinds of data that is exchanged for these interactions. The
SDF format can be used to nodel the characteristics, behavior and
interactions of Things, i.e. physical objects, in a digital twin that
contain Things as conponents.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

A digital twinis defined as a digital representation of an object of
interest and may require different capabilities, for exanple,
synchroni zation and real -tine support, according to the specific
domai n of application. [VY.4600]. Digital twin help organizations

i nprove inportant functional objectives, including real-tine control,
off-line analytics, and predictive naintenance, by nodeling and
simulating objects in the real world. Therefore, it is inmportant for
a digital twin to represent as nuch real-world informati on about the
obj ect as possible when digitally representing the object.
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Nowadays, digital twin technologies are applied in various domai ns

i ncl udi ng manufacturing, energy, nedical, farm transportation, etc.
And a conmmon format is needed to represent the objects in the domains
as digital twins. SDF [I-D.ietf-asdf-sdf] can be used for nodeling
objects as digital tw ns.

Thi s docunent specifies the nmodeling and gui dance on how to use SDF
to represent objects as digital tw ns.

2. Term nol ogy

Thi s specification uses the termi nology specified in
[I-Dietf-asdf-sdf] in particular "C ass Name Keyword", "Object", and
" Af f or dance"

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

3. SDF structure for digital twn

This section describes SDF structure to represent a thing or an
object as a digital twin. The architecture of a digital twi n based
on the SDF nodel is illustrated in Figure 1, follow ng the guidelines
of [1SM23247-3].

The physical |ayer conprises affordance and non-affordance objects.
Fromthe real -world objects, only those deened rel evant are sel ected
for representation as digital tw ns.

The digital twin sublayer is structured into three sublayers: the
devi ce conmuni cation sublayer, the digital twi n sublayer, and the
appl i cation subl ayer

The devi ce comuni cation subl ayer is responsible for nonitoring and
collecting data from both affordance and non-affordance objects.
Thi s subl ayer provides the necessary data to synchroni ze the physica
objects with their digital twin counterparts.

The digital twi n sublayer ensures synchronization between the
af f ordance and non-affordance objects and their respective digita
twins using the data provided by the Device Communicati on Subl ayer.

The Application sublayer presents the synchroni zed val ues of the
digital twins to users to facilitate infornmed decision making.
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Figure 1: Basic Architecture of digital twn
4. Motivation and design rationale

The docunent is based on the underlying structure defined in
[1-D.ietf-asdf-sdf], which which standardi zes the semantic definition
format (SDF) for representing |oT affordance. This specification
provides a strong basis for representing individual devices and their
features (sdfProperty, sdfAction, sdf Event, etc.), but additiona
mechani snms are needed to address the unique requirenents of digita
twi n nodeling.

Digital twin systens defined in [ISO23247-3] often have to describe
virtual representations of various physical assets, including

nmet adata, identity, contextual relationships, historical data, as
wel | as device interfaces.
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4.1. Introduction of sdfContext
A new SDF keyword sdf Context described in
[1-D.draft-ietf-asdf-sdf-nonaffordance] is introduced to represent
non-functional or nmetadata el ements that describe a device or
conmponent w thout inplying direct interaction:
* ldentifier (e.g., UU D URN)
* Location (e.g. site, zone, GPS tag)
* Omer (e.g., representative, ,anufacturer)
These field can appear in both sdf Cbject and sdf Thing contexts and
follow the sane structural pattern as sdfData and is designed for
scal ability.

4.2. Digital Twin Mdeling using SDF el ements
To support hierarchical representations (e.g., a boat conposed of
heater, GPS, and battery subsystens), this docunent encourages use of
sdf Thing to aggregate rel ated sdf Obj ect conponents, along with
met adat a.

The exampl e mapping of digital twin attributes to SDF el enents is
shown in Table 1.
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| Attribute | Recommrended | Description |
| | Mappi ng | |
[} gt —————— L ————————— e p—p—_—
| Identifier | sdf Cont ext | dobally unique digital twin ID |
I I | (e.g., URN I
. . e +
| Characteristic | sdfProperty | General description or domain |
| | or sdfData | properties |
S R T +
| Schedul e | sdf Event or | Tinme-based actions, |
| | sdf Data | availability, or maintenance |
. . e e +
| Status | sdf Action or | Actual or cal cul ated operating

| | sdf Property | conditions |
S R T +
| Location | sdf Cont ext | Physical or |ogical |ocation |
| | | information |
. . e T Y +
| Report | sdf Data | Measurenment sunmaries, |
| | | analytics, or |ogs |
S R T +
| owner | sdf Cont ext | Organization or entity |
| | | responsible for the digital twin |
. . e T +
| Relationship | sdfRelation | Inter-object/inter-twin |
| | | relationships |
S R T +

Table 1. Digital Twin Mdeling using el enents of an SDF nodel
Rel ati onshi p nodel i ng

The sdf Rel ation, defined in [I-D.draft-laari-asdf-relations], is a
structure for specifying logical or physical relationships between
objects within an SDF nodel. |If conventional sdfThing, sdf bject,
and sdf Property focus on defining the properties of individua

digital twins, sdfRelation is a neans of expressing interactions and
structural |inks between them Since these relationships go beyond a
single digital twin definition, they nust be managed in a separate
structure, where sdf Relation is used. The sdfRel ation keyword al |l ows
descri bi ng conpl ex rel ati onshi ps beyond just the parent-child

hi erarchy. These rel ationshi ps can incl ude:

* Physical relations (e.g., "inside", "next to")

* Functional relations (e.g., "controls", "is controlled by")
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* Semantic relations (e.g., "simlar to", "same as")

The sdf Rel ati on definition can include the followi ng fields as
defined in [I-D.draft-laari-asdf-rel ations]:

* rel Type: Specifies the type of relationship that can an externa
ontologies (e.g., SAREF[sarefdbldg]) can refer to.

* target: Points to the SDF object or an external ontol ogy termthat
is the target of the rel ationship.

* description: Provides a detailed textual explanation of the
rel ati onshi p.

* |abel: A short human-readabl e | abel for the relationship.

* property: Additional properties describing the relationship
cont ext .

* $comrent: Optional properties including inplenmenters notes.
An exanpl e of sdfRelation is shown in Figure 2. The sdf Protocol Map

inthis exanple is defined in [I-D.draft-ietf-asdf-nipc] and
[I-D.draft-ietf-asdf-protocol - mappi ng]
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"sdf Thing": {
"RoonDO1": {
"description": "Contains lightbult and thernostat"”
"sdf Gbj ect": {
"lightbul b": {
"description": "A smart |ightbul b",
"sdf Property": {
"adj acent-node": { "type": "object", "sdf Type": "link"}
}

"sdf Rel ation": {
"sameRoomAsThernostat": {

"rel Type": "saref:islLocatedln",
"target": "#/ sdf Cbject/thernostat”,
"description": "This lightbulb is |located in the sane room as
the thernostat.",
"l abel ": "Located together"
}
}
},
"thernmostat": {
"description": "A thernostat is in the same roomas the |ightbul b",
"sdf Property": {
"adj acent -node": {"type": "object","sdf Type": "link"}
}
},
"sdf Pr ot ocol Map": {
"description": "Protocol between the lightbulb and thernostat",
"ble": {
"services":
[{"servicel D': "361c9c4f-22d7-4ale-824b- 8b61045a566a"}],
"cached": fal se,
"cachel dl ePurge": 3600,
"unit": "Second",
"aut oUpdat e": true,
"bondi ng": "default"
}

Figure 2: An exanpl e of sdf Relation

5. Exanples of digital twin system
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5.1. Overview

Domai n- speci fic exanples are provided to illustrates how SDF-based
Digital Twin representations can be nodel ed across vari ous
application areas. Each exanple is structured using the sdf Thing
construct to represent the physical entity, with associated
sdf Cbj ect, sdf Property, sdfAction, sdf Event, and optional sdf Context
or sdfRelation entries. These exanples cover multiple domai ns such
as maritine, healthcare, smart building and energy systens, enabling
standardi zed nodeling and interoperability across diverse use cases.

5.2. Marine system

Table 2 illustrates how various conponents of a maritinme

vessel —specifically Boat 007—can be represented as a structured
Digital Twin using the Semantic Definition Format (SDF) nodel. Each
physi cal conponent, such as a heater or battery, is abstracted as an
sdf Obj ect, while the overall vessel is nodeled as an sdf Thing.

For each component, key SDF el enents such as sdf Property, sdfAction,
or sdf Event are defined to describe the operational and contextua
aspects of the system Relationships such as sdf Relation are used to
express functional connections (e.g., the battery is connectedTo the
controller), enabling richer nodeling of interactions between
component s.

This structure all ows devel opers and systens integrators to:

* Seam essly capture and conmmuni cate device capabilities and states.
* |Integrate operational data for real-tine nonitoring and anal ysis.

* Enable interoperability with other domains through standardized
semanti cs.

Lee & Hong Expires 24 July 2026 [ Page 9]



I nternet-Draft SDF nodeling for digital twin January 2026

Exanpl e properties |
e ——(—(——————————————
id, name, nodel, includes |
heater1l and batteryl |

status (sdf Property), |
tenperature (sdfProperty), |
turnOn (sdf Acti on)

set Poi nt, node |
(sdf Property) |

+
I
+
I
I
+
I
I
|
+
I
I
+
| voltage (sdf Property), |
| chargelLevel (sdfProperty), |
| battery-to-controller |
| (sdf Rel ati on) |
_____________ +
| status (sdfProperty), |
| control Mode (sdfProperty) |
_____________ +
| source: |
| heaterl.tenperature, |
| target: |
| thernpstatl. setPoint, |
| relationType: regul atedBy |
_____________ +
| source: batterySensor,
| target: powerController, |
| relationType: connectedTo |
+

| Location | sdf Context | latitude, |ongitude,
| | | dockedAt (e.g., port007) |

Tabl e 2: Components and SDF el ements of a narine system

In the context of Boat007, shown in Figure 3, such a Digital Twin can
support various applications, including predictive maintenance,
energy optim zation, and fleet-1evel coordination, denonstrating the
practicality and scalability of SDF-based Digital Twi n nodeling for
mobility and transportati on systens.
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"sdf Thing": {
"boat 007": {
"l abel ": "Boat #007 with a heater",

"description": "Contains heaters, fans, battery, etc."
"sdf Property": {

"status": {
"type": "bool ean”,
"description": "Indicates if the boat is powered”
}
}
"sdf Gbj ect": {
"heater1": {
"description": "A heater "
"identityManifest": {
"“manuf acturer”: "HeaterTech Inc.",
"nmodel *: "HEATER- 2025- V1",
"firmvareVersion": "1.4.3",
"dat eOf Manuf acture": "2025-04-20T09: 00: 002",
"certifications": [

{ "scheme": "KS", "certld": "KS123", "regi on": "KR' } ]

3

1
"cont ext Snapshot": {
"thingld': "heater:unit5689",
"timestamp": "2025-05-23T10: 20: 002",
"install ationlnfo": {
"roonf: "Kkitchen",
"floor": 1,
"mount Type": "freestandi ng",
"install ati onDate": "2025-06-01"

"hsageProfiIe": {
"type": "residential",
"powerCircuit": "230V@OHz",

"energyRating": "A++"
}

1ocation": {"lat": 35.1796, "lon": 129.0756 }
} i)
"sdf Property": {
"status": {

"type": "bool ean”

"description":"Wether the heater is powered"

J

enperature": {
"type": "nunber",

"unit": "degreeCel sius",
"description": "Tenperature of the heater"
}
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},
"sdf Action": {
"turnOn": { "description": "Activate the heater" },
"turnOFf": { "description": "Deactivate the heater" }
},
"context Patch": {
"thingld': "heater:unit5689",
"timestamp": "2025-06-20T09: 00: 00Z",
“location": {"lat": "35.2988", "lon": "129.2547" },
"installationlnfo": {"floor": 1, "nountType": "wall" }

}

hernmostat": {
"mai nt enanceSchedul e":
"timestanp": "2025-05-20T10: 00: 00Z"
"description": "Last maintained date"

}

}

atterySensor1": {
"sdf Property": {
"char geLevel ": {
"type": "nunber",
"unit": "percent",
"description": "Battery charge |level"

}

"vol tage": {
"type": "nunber",
"unit": "volt",
"description": "Battery voltage"
}
}

,omeerntroIIerrH {
"sdf Action": {

}

"connect": {"description": "Connect power fromthe battery"
b
"di sconnect": {"description": "Disconn power fromthe batter
y"}
}
}
"sdf Rel ation": ({
"tenperature-control ":
"source": "#/sdf Cbject/heaterl/sdf Property/tenperature"”,
"target": "#/sdf Cbject/thernostatl/sdf Property/setPoint”,
"rel ationType": "regul at edBy"
"directionality": "unidirectional",
"description": "The current tenperature of the heater is regula
ted by the thernostat’s setPoint value."

}

attery-to-controller”: {
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"source": "#/ sdf Cbject/batterySensor",

"target": "#/ sdf Cbject/powerController",
"rel ati onType": "connectedTo",
"directionality": "unidirectional"

Figure 3: An exanple of marine system

5.3. Healthcare system

Thi s exanple represents a digital
system (pati ent Monitor001) assigned to a patient.
real -tinme health properties while referencing contextual

twin for a patient health nonitor
The systemreports

pati ent

information with the conponents and el enents shown in Table 3.

[ e ——— p—p—p—p———(———————————

| Attribute |
| Patient |
| nonitor |
R +
| ECG I
| Modul e |
S +
| I'nfusion |
| Punp I
R +
| Property |
|

I I
Fom e +
| Context |
| info |
N +
| Identity |
| info |
I I
Fom e oo +
| Relations |
I I
| |
S +

Tabl e 3: Components and SDF el ements of a healthcare system

Lee & Hong

SDF el enent

sdf Thi ng

Expires 24 July 2026

Exanpl e properties

e pp—p—_—(——————————————

pati ent Monitor001 as a
digital twin

heart Rat e, rhythnilype,
signal Strength

fl owRat e, vol unmeRemai ni ng,
al ar nfst at us

e.g., tenmperature,
bl oodPressureSystolic,
oxygenSat uration

bedNunber, wardLocati on,
patientl D, usageScenario

syst enlype,
firmareVersion,
hospi t al Asset Tag

ECG — Al arnBystem
(relationType:
nmoni t or edBy)
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A digital twin exanmple of a patient nonitoring systemw th ECG and
i nfusi on punp conponents is illustated in Figure 4. in the
heal t hcare domai n, where a bi osensor measuring the heart rate is
functionally connected to an alert systemthat emts a high heart

rate warning. This enables real-tinme patient nonitoring in nmedical
envi ronnent s.

"sdf Thing": {
"patientMonitor001": {
"sdf Gbj ect": {
"ecg": {
"sdf Property": {
"heartRate": { "type": "nunber", "unit": "bpm' },
"rhyt hnType": { "type": "string" }

}
b,
"i nfusi onPunp": {
"sdf Property": {
"flowRate": { "type": "nunber”, "unit": "m/h" },
"vol umeRemai ning": { "type": "nunber”, "unit": "m" }
}
}
I
"sdf Context": {
"wardLocation": { "const": "ICU GA" },
"patientID': { "const": "PT123456" }
b,
"identityManifest": {
"manuf acturer”: "Medi Tech",
"nmodel ": "1 M 500",

"serial Nunber": "MI-1M00-00789"

}1
"sdf Rel ation": {
"heart Rate-to-al ert System': {

"description": "The heart rate data fromthe biosensor is noni

tored by the alert system which triggers a warning event when a high heart rate is detec
ted. ",

"source": "#/sdf Cbject/biosensor/sdf Property/heartRate",
"target": "#/ sdf Object/al ertSysteni sdf Event/ hi ghHeart Rat eAl ert

"rel ationType": "nonitoredBy",
"directionality": "unidirectional"

Figure 4: An exanpl e of healthcare
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5.4. Smart buil ding system

Thi s exanple shows a digital twin representing a smart |ighting
control systemwthin a smart buil ding domain. The system uses both
the MJIT protocol and the CoAP protocol to integrate |lighting devices
and occupancy-based controls. Contextual information such as room
nunber, zone, and usage scenario is included to support |ocation-
based control and anal ysis.

The SDF el enents and rel ated conponents used in this domain are
described in Table 4.

| Smart room | sdf Thing roonControl 001 as a digital |

| twin, including

| I'ightController and sensor Unit
T Fom e e e oo o m e e e e e e e e e e aa oo +

| Light | sdf Obj ect | brightness (sdfProperty),

| controller | | toggle (sdfAction)

R o e e e e oo oo T +
| Sensor | sdf Obj ect | occupancy (sdf Property), |

| unit | | notionDetected (sdf Event) |
T Fom e e e oo o m e e e e e e e e e e aa oo +

| Property | sdf Property | brightness: percent, |

| | | occupancy: bool ean |
R o e e e e oo oo T +
| Action | sdf Action | toggle (on/off), dinrlo (level)

Fom e e o - o e e oo o m e e e e e e i e e ee oo +

| Cont ext | sdf Cont ext | room\unber: “101” , zone: |
| info | | “eastWng” , usage: “office”
R o e e e e oo oo o e e e e e e e e e e e o m o +
| ldentity | identityManifest | vendor: “SmartBuild Inc.” , |
| info | | firmvare: “v2.1.07 |
Fom e e o - o e e oo o m e e e e e e i e e ee oo +

| Protocol | sdfProtocolMap | MJIT + CoAP for nonitoring and

| | | control |
R o e e e e oo oo o e e e e e e e e e e e o m o +
| Relations | sdfRelation | sensor-to-lightController |

| | | (relationType: triggers) |

Fom e e o - o e e oo o m e e e e e e i e e ee oo +

Tabl e 4: Conponents and SDF el enments of a smart building system
A digital twin representation of the smart buil ding exanple is shown

in Figure 5. In this configuration, occupancy sensors trigger
lighting control action through functional relationships,
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denonstrating real -time and context-aware behavior. Such nodeling
can be applicable to energy optim zation, confort control, and
responsi ve automation in smart buil dings.

"sdf Thing": {
"roonControl 001": {

"sdf Context": {
"roomN\unber”: "101",
"zone": "eastWng",
"usage": "office"

},
"sdf Gbject": {
"lightController": {
"sdf Property": {
"brightness": {

"type": "integer",
"unit": "percent",
"description": "Current brightness |evel of the light"
}
},
"sdf Action": {
"toggle": {
"description": "Turns the light on or off"
},
"di mro": {
"description": "Dinms the light to the specified brightness”
}
}
"sdf Pr ot ocol Map": {
"ttt {
"topic": "building/roont01/1ight",
"gos": 1,
"updatelnterval ": 5,
"unit": "seconds"
},
"coap": {
"met hod": " POST",
"href": "/rooml01/1ight/toggle"
}
}

},
"sensorUnit": {
"sdf Property": {
"occupancy": {
"type": "bool ean",
"description": "Whether the roomis currently occupied"

}
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6.

}1
"sdf Bvent": {
"notionDetected": {
"description": "Triggered when notion is detected"
}

}
}

"sdf Rel ation": {
"sensor ToLi ght": {
"source": "#/ sdf Thi ng/ roontControl 001/ sdf Obj ect/sensorUnit",
"target": "#/ sdf Thi ng/ roontControl 001/ sdf Gbj ect/|ightController",
"relationType": "triggers",
"directionality": "unidirectional"

Figure 5: An exanple of smart building lighting system
Requirenments for inplennenting digital twn

Adigital twin is a partial representation of sdf Thing or sdf Object
that contains attributes such as sdfProperty, sdfAction and

sdf Event [ | SO23247-1]. By representing sdf Thing as a digital tw n,
crucial events that require appropriate action can be quickly
detected and controlled. The requirenents defined in [|SO23247-1]
are applied to represent sdf Things and sdf Cbjects as digital tw ns.

* ldentification: sdfThings and sdf Cbjects shoul d contain data that
uniquely identify themas digital tw ns.

* Data acquisition: data related to sdf Thing and sdf Obj ect, such as
sdf Property, sdfEvent, and sdf Action, should be collected fromIP
and non-|P systens.

* Data analysis: collected data needs to be anal yzed to understand
the state of sdf Thing and sdf Obj ect.

* Accuracy: The sdf Things and sdf Cbj ects shoul d be represented as
digital twins with appropriate |levels of detail and accuracy,
dependi ng on the application.
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7

7

* Synchroni zation: sdf Things and sdf Obj ects should be synchronized

1.

2

with the digital twin at intervals appropriate to the requirenents
of each application. Newy added or del eted sdf Thi ngs and
sdf Obj ects shoul d be recogni zed and reflected in the digital twn.

Procedure for digital twin inplenentation
Overvi ew

It is essential to define a standardi zed i npl enentation procedure to
ensure interoperability, scalability, and effective lifecycle
managenment across digital twin systens. This section outlines a

st ep- by-step approach aligned with the Semantic Definition Format
(SDF) nodel and its architecture, enabling consistent nodeling,
integration, and operation of digital twins in IoT environments. A
general principles for representing an sdf Thing as a digital twn
within a specific domain is outlined as foll ows:

* defining a purpose for expressing the observable object as a
digital twin in the domain

* collecting and mappi ng data based on the roles of the observable
obj ect in the domain

* configuring the observable object into the digital twin based on
the data for the purposes

* interworking anong digital twins reflecting various roles of the
observabl e obj ect

* synchronizing the observabl e object and the digital twin
Procedure

The procedure of digitally twi nning the space and the objects
contained in it is described.

* ldentifying and scopi ng physical assets: The first step is to
clearly identify the physical assets that will be represented as
digital twins. This step includes assigning a globally unique
identifier, such as a URN or UUI D, and deternining the extent of
nmodeling. It also involves deciding whether the unique identifier
will cover the entire systemor focus on a specific subsystem or
component. Al though all assets in space can be represented by
digital twins, it is cost-effective to select assets for
i npl ement ati on purposes and configure themas digital twns.

Lee & Hong Expires 24 July 2026 [ Page 18]



I nternet-Draft SDF nodeling for digital twin January 2026

* Defining a digital twin: A detailed digital twin should be defined
usi ng SDF structures, including sdf Thing and sdf Cbject. This step
requi res specifying affordances such as sdf Property, sdfAction,
and sdf Event, as well as non-affordance netadata |ike |ocation,
owner, and other descriptive el enents through sdf Context.

* Metadata and contextualization: This step adds netadata that
enriches the context of the digital twin, such as geographic
| ocati on, ownership details, manufacturing informtion, and
feature sumaries. |t can al so support advanced anal ytics and
managenent, including contextual attributes such as production
schedul es or nmi ntenance peri ods.

* Binding interfaces and comunications: Digital twins are bound to
real -worl d comruni cati on interfaces and protocols such as MJIT,
CoAP, and HTTP. This allows affordance of SDF nbdels to interact
with real -world data sources, APls, and physical assets in a
smoot h and reliable manner.

* Verification and conpliance: Once an asset is defined and bound as
a digital twin, it should be validated agai nst syntax and semantic
rul es using tools such as JSON schema validators or CDDL
definitions. Conpliance with specific SDF profiles or donain-
specific standards nust also be verified to ensure
interoperability.

* Deployment and registration: After verification, the digital twns
are deployed in a digital twin registry, edge system or cloud
infrastructure. This step involves registering the nodel with the
di scovery service for integration and use by other systens or
st akehol ders.

* Runtinme nonitoring and updating: During operations, digital twns
need to continuously nonitor real data and update their status
accordingly. Properties updates, event processing, and partia
updat es usi ng cont ext Pat ch nessages shoul d be supported for
efficient and |ightweight synchronization

* Lifecycle and governance managenent: The life cycle of the digita
twin is managed through version tracking, audit |ogs, and
conpliance docunents. This step ensures safe and transparent
governance and enabl es proper disposal and deregistrati on when
assets are no |onger avail able.
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8.

10.

10.

Security Considerations

Only authorized users should have the authority to nanage digital
twi ns, sdfThings and sdf Objects. Al so, Secure comunication and
nmetadata integrity are essential when inplenmenting digital tw ns.
Al'l context nessages, including contextPatch and identityMnifest,
must have nechani sns such as aut hentication and authorization
appl i ed.

I ANA Consi derations
Thi s docunent has no | ANA acti ons.
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