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Abst ract

Ti mestanped telenmetry data is collected en nasse today. Mature tools
are typically used, but the data is often collected in an ad hoc
manner. VWil e the dashboard graphs | ook great, the resulting data is
often of questionable quality, not well defined, and hard to conpare
with seemingly simlar data from other organizati ons.

Thi s docunent proposes a standard, extensible, cross domain franmework
for collecting and aggregating timestanped telenetry data in a way
that conbi nes YANG netadata and Time Series Databases to produce
nore transparent, dependabl e and conparable results. This franmework
is inplemented in the Network Controller |ayer, but is rooted in data
that is collected fromall kinds of Network El ements and rel ated

syst ens.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://janlindblad.github.io/draft-tl mphilatelist/draft-Iindbl ad-
timphilatelist.htm. Status information for this docunent may be
found at https://datatracker.ietf.org/doc/draft-Iindblad-tlm
philatelist/.

Source for this draft and an issue tracker can be found at
https://github. com janlindblad/draft-tl mphilatelist.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1. Introduction

1.1. The Probl em

Many organi zati ons today are collecting |arge anounts of telenetry
data fromtheir networks and data centers for a variety of purposes.
Much (nost?) of this data is funneled into a Tine Series Database
(TSDB) for display in a graphical dashboard or further (Al-backed)
processi ng and deci si on maki ng.

While this data collection is often handl ed using existing and stable
tools, there generally seens to be little comonality when it cones
to what is neaured, how the data is aggregated, or definitions of the
measured quantities (if any).

Data sci ence issues |ike adding overl apping quantities, adding
quantities of different units of measurenent, or quantities with
different scopes, are likely common. Such errors are hard to detect
given the ad hoc nature of the collection. This often leads to
uncertainty regarding the quality of the conclusions drawn fromthe
col |l ected dat a.

1.2. The Sol ution

The Phil atelist franework proposes to standardi ze the collection,
definitions of the quantities neasured and neta data handling to
provi de a robust ground |layer for telenetry collection on the
Controller side. The architecture defines a few interfaces, but

all ows great freedomin the inplenentations with its plug-in
architecture. This allows flexibility enough that any kind of
quantity can be neasured, any kind of collection protocol and
mechani sm enpl oyed, and the telenetry data fl ows aggregated using any
ki nd of operation.

To do this, YANG is used both to describe the quantities being

measured, as well as act as the framework for the netadata
managenment. Note that the use of YANG here does not linit the
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architecture to devices or sources supporting traditional YANG based
transport protocols. YANG is used to describe the data, regardl ess
of which format, protocol or source it arrives from

Initially devel oped in context of the Power and Energy Efficiency
wor k (PONEFF), the authors realized both the potential and the need
for this collection and aggregation architecture to become a genera
framework for collection of a variety of metrics.

There is not much point in knowing the "cost side" of a running
system (as in energy consunption or CQ2e-emissions) if that cannot be
wei ghed agai nst the "value side" delivered by the system(as in
transported bytes, VPN connections, music stream ng hours, or numnber
of cat videos, etc.), which nmeans traditional performance nmetrics
will play an equally inportant role in the collection.

1.3. YANG based Tel enetry Qutl ook

Much work has already gone into the area of telenmetry, YANG and
their intersection. E.g.
[I-D.draft-ietf-opsawg-col | ect ed-dat a- mani f est - 05] ,

[1-D.draft-clai se-netconf-netadata-for-collection-03] and
[I-D.draft-ietf-nnop-yang- nessage- broker-integration-06] cone to
mnd. W (the POANEFF authoring team) would like to work with the
authoring teans of these drafts to align our joint work. W believe
this work generally fits well with the principles outlined in the
Net wor k Tel emetry Framewor k [ RFC9232].

Many essential data sources in real world depl oynents do not support
any YANG based interfaces, and that situation is expected to renmain
for the forseable future, which is why we find it inportant to be
able to ingest data fromfree form (often REST-based) interfaces, and
then add the necessary rigor on the Collector |level. Then output the
datastreans in formats that existing, mature tools can consune
directly.

A coupl e of collection source exanples, just to stimulate the
i magi nat i on:

*  SYSLOG [ RFC5424]
* EMAN M Bs over SNWP [ RFC7603]
* DMIF s Redfish REST APl [Redfish] (no endorsenent)

* Proprietary REST APls, e.g. [Sensor_Service_ Methods] (no
endor senent)
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*  YANG Push [ RFC8641]

In particular, this draft depends on the mappi ng of YANG based
structures to the typical TSDB tag-based formats described in
[1-D.draft-kll-yang-1abel -tsdb-00].

For the evolution of the YANG based telemetry area, we believe this
approach, conbining pragmatismin the telenmetry data stream
interfaces with rigor and transparency regarding the data content, is
key. We would like to nake this work fit in with the works of others
inthe field.

1.4. The Philatelist Nane
This specification is about a framework for collection, aggregation
and interpretation of tinestanped telenmetry data. The definition of
"philatelist" seens close enough
1. philatelist

noun. ['f/ zeXFJt/ %/ =st’] [fih-LAT-uh-list]
A coll ector and student of postage stanps.

Synonyns
- collector
- aggregator
Figure 1: Source: https://ww.synonym conf synonyns/ phil ateli st
2. Conventions and Definitions
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "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
capitals, as shown here
Thi s docunent uses the term nol ogy defined in [ RFC7950].
In addition, this docunent defines the follow ng terns:
TSDB Tinme Series Database
Sensor An entity in a systemthat delivers a snapshot val ue of sone
quantity pertaining to the system Sensors are identified by
their Sensor Path.

Sensor Path A textual representation of the sensor’s address within
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the system
3. Architecture Overview
3.1. Functional Role D agram

The foll owing rol e diagram expl ains the basic concepts of the
architecture. Many of the functional units would exist in many
instances in a real deployment. For exanple, in a real deploynent
there would be |l ots of Network Elenents with the Provider role.

On top we have a Network Orchestrator that ensures the Network
Control ler functions get a suitable configuration. The Collector,

I ndex and Aggregator functions run as part of one or nore Network
Controllers. Collectors and Aggregators are responsible for ensuring
there is a TSDB Partition (al so known as bucket, interval, segnent,
etc. in various TSDB inplenentations) to receive the potentially

| arge volunes of telenmetry data that they produce thenselves, or in
the case of the Collector, may configure a Provi der Network El enent
to send the collected data to the TSDB, or to the Collector itself,
whi ch then passes it on to the TSDB

oo s +
| Net wor k |
| Orchestrator |
Fom e e - - N +
o e e e e oo L ------------------- +
% % %
oo s + oo s + oo s +
| *Collector* | | *| ndex* | | *Aggregator* |
| Net wor k | --->] Net wor k | <---| Net wor k |
| Controller | | Controller | | Controller |
R + R + R +
| /AN I\
I W\ | |
vl w - | |
LR + \\ / \ 11
| *Provider* | ====> ( TSDB ) <====
| Net wor k |
| El ement |
oo s +

Figure 2: Philatelist Functional Role Di agram
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3.

3.

In the figure, single line arrows indicate control/configuration
flow Double Iine arrows indicate telenmetry data flow The dotted
I'ine between the Index and the TSDB indicates that the index reflects
the TSDB partition contents.

2. Dashboards

In addition to the functional roles, there is a concept of

Dashboards, which is used both within Providers and Collectors. A
Dashboard is a particular collection of sensors and controls that
have been predefined for particular use cases. Network El ements nmay
i mpl emrent and publish one or nore of these predefined Dashboards, and
Controllers may know how to interpret one or nore of them

Dashboards contain one or nore dashboard itens, each one a sensor or
control

For exanple, a particular Network El ement m ght publish two
dashboards. One Dashboard m ght be called "Current Power Draw' and
contain only a single dashboard itemwhich allows the Controller to
read out the Network Elenment’s total power draw at this instance

The second Dashboard m ght be called "Subsystem Power" and contain a
tree of dashboard itens, which allows the Controller to read out the
current power draw of the Network El ement’s various subsystens. The
contents of each Dashboard is defined as a YANG structure in some

st andards docunent, or night be a vendor specific YANG definition

A key point of this architecture is that Dashboard descriptions (in
YANG) can be provided also for Network El enments that offer no YANG
based managenent interfaces at all, or for Network El enents hosting a
YANG- based interface, but that were released prior to this docunent
being witten.

3. Collection Data Flow Tree D agram

The depl oynent of a Philatelist franework consists of a collection of
Control l er plug-in conponents with well defined interfaces. Here is
an exanpl e of a deploynent. Each box is nunbered in the | ower right
for easy reference.

o e e e e oo +
| USER | NTERFACE |
| G aph Vi ew |
o e oo 11- +
I
o e e e oo +
| PROCESSCOR |
| Recommendation |
| Engi ne |
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e 21- +
I
o e e e oo +
| AGGREGATOR |
| Data Center |
oo s 31-+
o m e e e oo - N I+ ------- S +
| | | |
R S SR SRR S SR SRR S SR SRR +
| PROCESSOR | AGGREGATOR | | AGGREGATOR | | AGGREGATOR |
| Normalizer | Net wor k | | Storage | | Conpute |
S 41-+ +--------- 42-4+ H----oa--- 43-4+ H--------- 44- +
I I I\ I\
R + | [ S, R S I S [ S, +
| COLLECTOR | | | YANG | COLLECTOR | | COLLECTOR | YANG |
| Cooling | | +---52-+ Storage 1 | | Conpute 1 +---55-+
L 51-+ | L 53-+ 4--------- 54- +
| | \ Storage 2 \ \ Conpute 2 \
S + | S + e e mma oo +
| PROVIDER | | \ Storage N \ \ Conmpute N \
|[Utility Bill| | A L +
Fome e - 61-+ |
oo s +
I I
Fomm e oo - I T +
| PROCESSOR | | COLLECTOR |
| Normalizer | | Routers |
e 71-+ +--------- 72-+
I I
T T +
| COLLECTOR | | PROVIDER |
| Firewall | | Router 1 |
et 8l-+ +--------- 82-+
| \' Router 2 \
Fom e e o - + Fom e e o - +
| PROVIDER | \' Router N \
| Firewall | R +
S 91- +

Figure 3: Exanple Philatelist conponent depl oynent.

Each conponent in the above diagram represents a |logical function
Many of the functions represented by these boxes could be running
within a single server, or they could be fully distributed, or,
perhaps nore |likely, sonething in between.
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Provi der components (61, 82, 91) are running on a Network El enment
systemthat supports a YANG based telenetry data server. The
telemetry data flows fromthe telenetry source systemto a Tine
Seri es Dat abase (TSDB).

Col | ector conponents (51, 72, 81) ensure the Providers are programred
properly to deliver the telenetry data to the TSDB Partition

designated by the Collector. 1In sone cases this flow may be direct
(e.g. via a nessage bus) fromthe Provider to the TSDB, in other
cases, it may be going through the Collector. |In sone cases the

collector may be polling the Provider, in others it may have set up
an automatic, periodic subscription.

Many telemetry Provider systens will not have any on-board YANG based
telemetry server. Such servers will instead be managed by a
Col | ector capabl e of handling a particular kind of Provider (53, 54).
Such a Collector is still responsible to set up a telenetry data
streamto the Collector’s TSDB. In this case, the Collector wll

al so supply a YANG description (52, 55) of the incom ng data stream

Processor conponents (21, 41, 71) are transforming the data streamin
some way, e.g. converting fromone unit of neasurenment to another, or
adjusting the data values recorded to al so include sone aspect that
this particular sensor is not taking into account.

Aggr egat or conponents (31, 42, 43, 44) conbine the tinme series
telemetry data fl ows using sone operation, e.g. sunmng, averaging or
conputing the max or min over them In this exanple there are
aggregators for Network, Storage, Conpute and the entire Data Center

On top of the stack, we may often find a (graphical) user interface
(11), for human consunption of the intelligence acquired by the
system Equally relevant is of course an (Al) application making
deci si ons based on findings in the aggregated telenetry fl ow

3.4. The Provider Conmponent

A Provider is a Network El ement, or any other kind of rel evant
sensor, that is the source of telenmetry data that may or may not
of fer a YANG based managenent interface. It may, for exanple,
provi de an SNMP, Redfish or proprietary REST API

Each Provider typically has a |arge nunber of "sensors" that can be

polled or in sone cases subscribed to. It may al so offer some
controls (configurabl es or actionables).
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One problemwith the sensors is that the sensors relevant for a given
use case are often spread around inside the Provider system and many
may not know about all of them Also, the netadata associated with
each sensor is often only mssing or only avail able in human readabl e
form(free formstrings), rather than in a strict nachi ne parsable
format.

[ har dwar e/ conmponent [ name="psu3"]/.../sensor-dat a/ val ue
)iﬁterfaces/interface[nane:"ethO/O"]/.../out—broadcast—packets

)}6uting/npls/npls—label—blocks/.../inuse—labels—count

Figure 4: Exanple of scattered potential sensors in a device.

To solve these problens, the Provider YANG nodule contains a |ist of
Dashboards. Each dashboard contains the sensors and controls usefu
for sone particul ar use case. The contents of the Dashboards is
often defined by a standard, but could also be defined in proprietary
YANG nodul es. Each dashboard itemis listed with their sensor paths
and nmachi ne parsable units, definition and any ot her netadata.

An admi n user or application can then copy the sensor definition from

t he Dashboard and insert into the Collector’s configuration with
items to collect and send to the TSDB
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modul e: ietf-tlmphilatelist-provider
+--rw tl mprovider
+--rw dashboar ds
+--rw dashboard* [id]

+-rwid i dentityref
+--rw itenms* [tsdb-path]
+--rw tsdb-path -> .. /../l..1../dash-itens/

dash-i t end t sdb- pat h

--rw dash-itens
+--rw dash-itenr [tsdb-path]
+--rw tsdb-path string
+--rwitemtype i dentityref

+--rw accuracy
| +--rw max-error-relative? somet hi ng

| +--rw nmax-error-offset? somet hi ng
+--rw | abel * [ nane]
| +--rw nane string

| +--rw (val ue-source)?

| +--:(static-val ues)
| | +--rw static-values* string

| +--:(runtime-val ues)

| +--rw runtine-values* -> ../../../dash-item
I

_—_ Y ——

t sdb- path

+--rw access-pat h? string

+--rw access- parans? -> ../../..laccesses/
access/id

Figure 5: YANG tree diagram of the Provider Dashboard |ist.

Not e: The "sonething" YANG type is used in many places in this
docunent. That is just a tenporary placehol der we use until we have
figured out what the appropriate type should be.

Each Dashboard in the dashboard list has a name that is an
identityref. That nmakes it possible to define particul ar dashboards
with well known names and contents in YANG so that Providers and
Col I ectors know what to expect. Each dashboard refers to a set of
dashboard itenms (sone of which may be the same in multiple
Dashboards). Each dashboard itemhas a type that is defined as a
YANG i dentity, making them maximally extensible. Exanples of sensor
types night be a sensor for energy neasured in kW, or energy
measured in J, or tenperature neasured in F, or in C, or in K

Each dashboard item has an access path and access paraneters. These

are a mapping into the access nechanismthe Coll ector must use to
poll or subscribe to the sensor val ue.
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modul e: ietf-tlmphilatelist-provider
+--rw tl mprovider
+--rw accesses
| +--rw access* [id]

| +--rwid string

| +--rw met hod? i dentityref
| +--rw get-local-file-once

| |  +--rwfil ename? string

| +--rw get-static-url-once

| | +--rwurl? somet hi ng

| +--rw gnm -pol ling

| | +--rw encodi ng? sonet hi ng

| | +--rw protocol ? sonet hi ng

| +--rw restconf-get-polling

| | +--rw xxx? string

| +--rw netconf-get-polling

| | +--rw xxx? string

| +--rw restconf-yang-push-subscri ption

| | +--rw xxx? string

| +--rw net conf - yang- push-subscri pti on

| | +--rw xxx? string

| +--rw redfish-polling

| | +--rw xxx? string

| +--rw frequency? sanpl e-frequency

Figure 6: YANG tree diagram of the Provider Accesses list.

The list of access methods contains a nunber of YANG based and non-
YANG based access nethods, but this set of access nethods can al so be
extended by YANG augnmentation. The get-local-file-once access nethod
all ows reading fixed values froma data sheet encoded in YANG
instance data file format [RFC9195], and the get-static-url-once
access method does the same froma given URL. That URL may be served
fromthe Network Elenent, or fromthe Collector itself or anywhere

el se on the network or even internet.

The access-path | eaf discussed above (/tl m provider/dash-itenms/dash-
item access-path) contains the path to the itemthat should be read
or subscribed to. |If the dash-itemin question is for a YANG based
interface, then that path would be an XPat h expression, with
prefixes. Those prefixes need to be nmapped to XM. nanespaces
(NETCONF) or YANG nodul e nanes (RESTCONF). That mapping is provided
by the prefix-mappings list.
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modul e: ietf-tlmphilatelist-provider
+--rw tl mprovider
+--rw prefix-mappi ngs
+--rw prefix-mappi ng* [prefix]
+--rw prefix string
+--rw nanmespace? string
+--rw nodul e- nane? string

Figure 7: YANG tree diagram of the Provider Prefix Mapping list.
3.5. The Coll ector Conponent

The Col | ector conponent is part of a Network Controller that collects
telemetry data from Providers, typically by periodic polling or
subscriptions, and ensures the collected data is stored in a Tine
Seri es Database (TSDB). The actual data stream may or may not be
passi ng through the collector conmponent; the collector is responsible
for ensuring data flows fromthe Provider to the destination TSDB

and that the data has a YANG description and is tagged with necessary
met adata. How the Collector agrees with a Provider to deliver data
inatinely manner is beyond the scope of this docunent.

S +
| COLLECTOR |

I +

| / \

e R + ( TSDB )

\% v \ /|

e R EEE R + A + STREAM 1 | |

| PROVIDER | | PROVIDER | =======> | |

| - sensor 1 | | - sensor 1 | | Partition |

| - sensor 2 | | - sensor 4 | STREAM 2 | |

| - sensor 3 | | - sensor 7 | =======> | |

Fom e e - - + Fom e m oo - - + | |

\\ STREAM 3 | |

Figure 8 Exanple of Collector setting up three streans of
telemetry data fromtwo Providers to one TSDB Partition

The top of the Collector nodel contains a list of organizations, as a
single Collector conponent m ght be doing collection work for

di fferent organi zations (custoners, departnents, scopes) that nust

not be interm xed. Each organization has a |ist of device-groups

poi nting out specific Network El enents. Each group has a list of
dashboards that will be queried. Since each Provider has a list of
supported dashboards, the Collector sinply copies the dashboards it
is interested intoits ow collection |ist.
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modul e: ietf-tlmphilatelist-collector
+--rw tlmcollector
+--rw organi zati ons
+--rw organi zati on* [ nane]

+--rw nane string

+--rw devi ce-groups

| +--rw device-group* [nane]

| +--rw name string

| +--rw devi ces* string

| +--rw dashboar ds

| | +--rw dashboard* [id]

| | +--rwid i dentityref

| | +--rw itenms* [tsdb-path]

| | +--rw tsdb-path -> ../../../..]/
dash-itens/
dash-itent
t sdb- path

Figure 9: YANG tree diagramof the top part of the Collector nodel.

The Col | ector nodel also contains the sane dash-itemlist as shown
above in the Provider nodel. This allows the Collector configuration
to hold a local copy of the dashboards and dash-itens it finds
relevant, to guide its own collection work

Finally, the Collector keeps a list of streans to work with, pointing
out the sources (device-group and dash-nane) and destination (a TSDB
Partition).

modul e: ietf-tlmphilatelist-collector
+--rw tlmcollector
+--rw organi zati ons
+--rw organi zati on* [ nane]
+--rw tlmstreans
+--rw tlmstreant [id]

+--rwid sonet hi ng
+--rw sources* [device-group dash-nane]
+--rw devi ce- group -> oo

I

| devi ce- groups/

| devi ce- gr oup/ name

| +--rw dash-nane -> o o]

| devi ce- groups/

| devi ce- group/

| dashboar ds/ dashboard/i d
+--rw destination? partition-ref-t

Figure 10: YANG tree diagramof the Collector tlmstreans.
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The sensor groups are then arranged into streans froma collection of
sources (that support the same set of sensor groups) to a
destination. This structure has been chosen with the assunption that
there will be many source devices with the sane set of sensor groups,
and we want to minimze repetition.

3.6. The Index Conponent

When Col | ectors coll ect, and when Aggregators process and aggregate
telenmetry data, they need to send this data to a TSDB Partition as
destination. To keep track of which data is sent where, and what the
connection details are for that partition, the Network Controller

i mpl ements the I ndex YANG nmodule. Both the Collector and Aggregator
modul es reference this nodul e.

nmodul e: ietf-tlmphilatelist-index
+--rw tl mindex
+--rw partitions
+--rw partition* [id]

+--rwid somet hi ng
+--rwurl? somet hi ng
+--rw organi zati on? sonet hi ng
+--rw partition? sonet hi ng

+--rw inpl-specific
+--rw bi ndi ng* [key]
+--rw key string
+--rw (val ue-type)?
+--:(val ue)

|  +--rw val ue? string
+--:(val ues)
| +--rw val ues* string

+--:(env-var)
+--rw env-var? string

Figure 11: YANG tree diagramof the Index TSDB Partitions.
The inpl enentation specific part of the nodel is for integration with
specific TSDB i nmpl enentations. Each such integration may need a

specific sef of key-value bindings, that can be provided in this
l'ist.
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3.7. The Processor and Aggregator Components

Processor conponents are parts of a Network Controller that take an
incomng data flow and transforns it somehow, and possibly augnents
it with a flow of derived information. The purpose of the
transformation could be to convert between different units of
measur enent, correct for known errors in the input data, or fill in
approxi mat e val ues where there are holes in the input data.

Aggr egat or conponents take nultiple incomng data fl ows and conbi ne
them typically by adding themtogether, taking possible differences
in cadence in the input data flows into account.

Processor and Aggregator components provide a YANG nodel of their
out put data, just like the Collector conponents, so that all data
flowing in the systemhas a YANG description and is associated with
net adat a

Note: In the current version of the YANG nodul es, a Processor is
simply an Aggregator with a single input and output. Unless we see a
need to keep these two conponent types separate, we mght renpove the
Processor conmponent and keep it baked in with the Aggregator.

oo +
| AGGREGATOR |
o e +
|
oo e oo +
Y Y
/" SOURCE \ / DESTI NATI O\
( PARTITION 1) ( PARTITION )
fNn /| STREAM1 |\___ /]
| | ::::::::>| |
| | | |
| | STREAM 2 | |
\ | ===ff===> \ /
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Figure 12: Exanple of an Aggregator setting up two streans of
telemetry data fromtwo sources to one destination

In this diagram the sources and destination | ook |ike separate
TSDBs, which they might be. They may al so be different partitions
within the sane TSDB

Each streamis associated with one or nore inputs, one output and a
processing operation. Al the input streans are conbi ned using one
or nore aggregation operations. Sone basic operations have been
defined in the Aggregator YANG nodul e, but the set of operations has
been designed to be maximally extensible.

modul e: ietf-tlmphilatelist-aggregator
+--rw t| m aggr egat or
+--rw aggregations
| +--rw aggregation* [id]

+--rw out put
+--rw destination? partition-ref-t

| +-rwid string

| +--rw input* [source]

| | +--rw source partition-ref-t

| +--rw operation? -> ../../../operations/operation/id
I

I

Figure 13: YANG tree diagram of the top Aggregator nodel.

The operations |isted bel ow are basi c aggregati on operati ons.

Li near-sumis just adding all the input sources together, with |inear
i nterpol ation when their data points don't align perfectly in tine.
Rol ling average is averaging the input flows over a given |l ength of
time. The filter-age drops all data points that are outside the mn
to max age. The function allows plugging in any other function the
Aggregat or may have defined, but nore inportantly, the operations
choice is easily extended using YANG augnent to include any other

| ETF or vendor specified augnentations.
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3.

4.

4.

modul e: ietf-tlmphilatelist-aggregator
+--rw t| m aggr egat or
+--rw operations
+--rw operation* [id]

+-rwid sonet hi ng

+--rw (op-type)?
+--:(linear-sum
| +--rw linear-sum
+--:(linear-average)
| +--rwlinear-average
+--: (linear-nmax)
| +--rw linear-nmax
+--:(linear-nmnin)
| +--rwlinear-mn
+--:(rolling-average)
| +--rwrolling-average
| +--rw tinmespan? sonet hi ng
+-:(filter-age)
| +-rwfilter-age
| +--rw m n-age? somet hi ng
| +--rw max- age? somet hi ng
+--:(function)

+--rw function
+--rw name? sonet hi ng

Figure 14: YANG tree di agram of the Aggregator operations |ist.
8. The Link to Assets

In [I-D.draft-pal mero-ivy-ps-alnp-01], the DMLMO team has built an
inventory structure that describes systems, subsystens and their
soft- and hardware conmponents. They are called assets in the DM.MO
YANG nodel s. Sonme of the collected telenetry data streans may
pertain to quite precisely to these assets, and it may be interesting
to see the linkage. For this reason, there is an optional nodul e,
ietf-tlmphilatelist-assets, that augnents the Philatelist |ndex
structure and adds the possibility to point to a DMMO asset that the
TSDB Partition pertains to.

YANG Modul es

1. Base types nodule for Philatelist
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<CODE BEG NS>
modul e ietf-tImphilatelist-types {
yang-version 1.1;
namespace
"urn:ietf:parans:xm:ns:yang:ietf-tl mphilatelist-types";
prefix ietf-tlmphilatelist-types;

organi zati on
"I ETF GREEN (Getting Ready for Energy-Efficient Networking)
Wor ki ng Group”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.|indbl ad+i etf @ or. eco>
Editor: Snezana Mtrovic
<mai |l to:snmitrov@i sco. conp
Editor: Marisol Palnero
<mai | t o: npal nero@i sco. cone";
description
"Thi s YANG nodul e defines base identities for quantities,
measur enent units, connection nethods, sensor and control types
for the Telenetry Philatelist framework

Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license terns contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words 'MJST', 'MJUST NOT', 'REQUI RED , ' SHALL’,
"SHALL NOT’, 'SHOULD , ' SHOULD NOT', ' RECOMVENDED ,

" NOT RECOMMENDED , ' MAY’', and 'OPTIONAL' in this document
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capital s, as shown here

",
3

revisi on 2024-04-15 {
description
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"Restructured as part of the Telemetry Philatelist framework";
reference
"RFC XXXX: ... ";
}

t ypedef sonet hing {
type string;
description
"FI XME: Used when we haven't decided the type yet

"
3

}
typedef xpath {
type string;
description
"FI XME: Proper type needed

3

}
typedef sanpl e-frequency {

type string;
description
"FI X\ME: Proper type needed

|| ========== SENSOR- CLASS =========—===—===—=—==—=—==—=—===—=====
identity sensor-class {
description
"Sensor’s relation to the asset it sits on

’

identity sc-input {
base sensor-cl ass;
description
"Sensor reports input quantity of the asset it sits on

’

identity sc-output {
base sensor-cl ass;
description
"Sensor reports output quantity of the asset it sits on

’

}
identity sc-allocated {
base sensor-cl ass;
description
"Sensor reports (nmaximum allocated quantity of the asset
it sits on.

",
’
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|| ========== SENSOR- QJAN'H TY ========—=—=—=-=-=-=o——————-————————==
identity sensor-quantity {
description
"Sensor’s quantity being neasured

|| ========== SENSOR- UNl T ==============================
identity sensor-unit {
description
"Sensor’s unit of reporting.

|| ========== DASH- TYPE ======================—===—===—=======
identity dash-type {
description

"The base identity for all dashboard types.
Dashboards are predefined collections of sensors and/or
controls that a Network El enent publishes towards a Network
Control l er, which uses the dashboard to find use case rel evant
telemetry collection and control points.

|| ========== DASH- | TEM TYPE ==============================
identity dash-itemtype {
description
"The base identity for an individual itemon a dashboard.
This is further subdivided into controls and sensors, which
are even further subdivided into sensors measuring e.dg.
tenperature in Cel sius.

’

identity sensor-type {

base dash-itemtype;

description
"Sensor’'s type, i.e. conbination of class, quantity and unit.
Sensor class tells whether the sensor neasures sone quantity
on the inside or outside of the conponent it pertains to.
E.g. whether it is measuring the inconing our outgoing current
froma power supply.
Sensor quantity tells what the sensor is neasuring.
E.g. tenperature, current or nunber of packets
Sensor unit tells about the sensor neasurenment unit.
E.g. Celsius, Farenheit or Kelvin. O energy in kW or J.
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identity connection-nmethod {
description
"Base identity for all kinds of connection nethods.

",
3

}
identity get-local-file-once {
base connecti on-net hod;
description
"Connection nethod identity for the case where a file contains
the dashboard information in |lieu of the Network El enent
itself.

"o,
’

identity get-static-url-once {
base connecti on- et hod;
description
"Connection nethod identity for the case where a URL contains
t he dashboard information in lieu of the Network El enent
itself. The URL may or nmay not be hosted on the Network
El enent .

}
identity cmpolled {
base connecti on-net hod;
description
"Connection nethod identity for all mechani snms that are based
on the client regularly polling the server.

3

}
}
<CCDE ENDS>

4. 2. Dashboard abstract interface npdule for Philatelist

<CODE BEG NS>
nmodul e ietf-tl mphilatelist-dashboard {
yang-version 1.1;
namespace
"urn:ietf:parans: xm :ns:yang:ietf-tlmphilatelist-dashboard";
prefix ietf-tlmphilatelist-dashboard;

inmport ietf-tImphilatelist-types {
prefix ietf-tlmphilatelist-types;
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}

organi zati on
"I ETF GREEN (Getting Ready for Energy-Efficient Networking)
Wor ki ng Group”;
cont act
"W Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mai lto:jan.lindbl ad+i etf @or. eco>
Editor: Snezana Mtrovic
<mai | to: snnitrov@i sco. conp
Editor: Marisol Palnmero
<mai | t o: mpal nmero@i sco. con®";
description
"This YANG nodul e defines the Telenetry Philatelist Dashboard.

These definitions are used both by Philatelist Network
Controllers, and Philatelist Network El ements. Network El erments
that are unaware of the Philatelist franmework may al so be
covered when a ’'proxy nechanisnmi for the Philatelist informtion
i s added.

Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words ' MJST', ' MJST NOT', 'REQUIRED , 'SHALL',
"SHALL NOT', ’'SHOULD , ' SHOULD NOT', ' RECOMMENDED ,

"NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this docunent
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capitals, as shown here

’

revisi on 2024-04-15 {
description
"Restructured as part of the Telemetry Philatelist framework";
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ref erence
"RFC XXXX: ...";
}

identity cmgnm {
base ietf-tImphilatelist-types:connection-nethod;
description
"Connection nmethod identity for gNM -based nechani sns.

",
3

}

identity cmrestconf {
base ietf-tImphilatelist-types:connection-nethod;
description
"Connection nethod identity for RESTCONF-based mechani sns.

"
3

}

identity cmnetconf {
base ietf-tImphilatelist-types:connection-nethod;
description
"Connection nethod identity for NETCONF-based nechani sns.

",
3

identity cmredfish {
base ietf-tImphilatelist-types:connection-nethod;
description
"Connection nethod identity for Redfish-based nechani sns.

",
3

}
identity gnm-polling {
base cm gnm ;
base ietf-tImphilatelist-types:cmpolled;
description
"Connection nethod identity for gNM -based polling nechanisns.

3

}
identity restconf-get-polling {
base cmrestconf;
base ietf-tImphilatelist-types:cmpolled;
description
"Connection nmethod identity for RESTCONF-based polling
mechani sns.

",
’

identity netconf-get-polling {
base cm net conf;
base ietf-tImphilatelist-types:cmpolled;
description
"Connection nmethod identity for NETCONF-based polling
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mechani sns.

",
’

identity restconf-yang-push-subscription {
base cmrestconf;
description
"Connection nethod identity for RESTCONF- based
subscri ption mechani sms.

",
3

}
i dentity netconf-yang-push-subscription {
base cm net conf;
description
"Connection nethod identity for NETCONF- based
subscri ption nmechani sms.

3

}
identity redfish-polling {
base cmredfish
description
"Connection nethod identity for Redfish-based polling
nmechani sns.

"o,
’

}
groupi ng access-g {
description

"G oupi ng describing the basic set of access nethods offered by
Philatelist servers, i.e. Network El ements. The set of access
mechani sns nmay be extended by servers offering additiona
mechani snms. This grouping is also used by Network Controllers,
when they need to find a way to interact with the
Net wor k El ement s.

3

| eaf method {
type identityref {
base ietf-tImphilatelist-types:connection-nethod;
}

default ietf-tlmphilatelist-types:get-local-file-once;
description
"Di scrimnator pointing out which access nmechanismis
of fered. This value controls which detailed configuration
nodes will be avail abl e.

’

}

contai ner get-local-file-once {
when "derived-fromor-self(../nethod,
"ietf-tImphilatelist-types:get-local-file-once')";
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description
"The server itself does not offer any access nechani smfor
this dashboard item Instead, philatelist controllers wll
need to read static values froma local on the controller
How the file appears in a relevant |ocation on the
controller is outside the scope of this specification
The file format used MJUST adhere to RFC9195
(https://datatracker.ietf.org/doc/rfc9195/)

| eaf filenane {
type string;
description
"The name of the file containing the static data for the
dashboard item |If the filename is not specified, the
controller should look for a file with the sane nane as the
connecti on nane.

"o,
’

}
}
contai ner get-static-url-once {
when "derived-fromor-self(../method,
"ietf-tImphilatelist-types:get-static-url-once’)";
description
"The server points to a URL the controller can use to
downl oad a file with static values for this dashboard item
The URL may or may not be pointing to the server itself, and
could potentially even point to a URL on the controller
itself. How the static file contents pointed to by the URL
appears on the webserver is outside the scope of this
speci fication.

| eaf url {
type ietf-tl mphilatelist-types: sonet hing;
description
"The URL that the controller should read in order to
get the static data about the dashboard item
The file format used MJUST adhere to RFC9195
(https://datatracker.ietf.org/doc/rfc9195/)
}
}
contai ner gnmi-polling {
when "derived-fromor-self(../method, 'gnm-polling )";
description
"The server points to a gNM interface the controller can
poll at regular intervals to read the current sensor val ue
for this dashboard item

",
’
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| eaf encoding {
type ietf-tl mphilatelist-types: sonething;
description
"The encodi ng of the data provided by this nechani sm
such as sel f-descri bi ng-gpb

’

| eaf protocol {
type ietf-tl mphilatelist-types: sonething;
description
"The exact protocol paraneters for this gNM endpoint,
such as grpc no-tls
}
}

contai ner restconf-get-polling {
when "derived-fromor-self(../method, 'restconf-get-polling )";
description "FI XME";
| eaf xxx { type string; description "FIXVE"; }
}
cont ai ner netconf-get-polling {
when "derived-fromor-self(../method, 'netconf-get-polling)";
| eaf xxx { type string; description "FIXME"; }
description "FI XME";
}
cont ai ner restconf-yang-push-subscription {
when "derived-fromor-self(../method,
"rest conf-yang- push-subscription )";
| eaf xxx { type string; description "FIXME"; }
description "FI XME";
}
cont ai ner net conf -yang-push-subscription {
when "derived-fromor-self(../method,
" net conf - yang- push-subscription’)";
| eaf xxx { type string; description "FIXME"; }
description "FI XME";
}
cont ai ner redfish-polling {
when "derived-fromor-self(../method, 'redfish-polling )";
| eaf xxx { type string; description "FIXME"; }
description "FI XME";
}
| eaf frequency {
when "derived-from(../nethod,
"ietf-tImphilatelist-types:cmpolled )";
type ietf-tl mphilatelist-types: sanple-frequency;
description
"The frequency with which the sensor data value collection
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shoul d happen. E.g. once per 30 minutes, once per 5 mnutes,
once per 30 seconds or on-change.

",
3

}
}

groupi ng provider-g {
description
"Top-1evel provider grouping. Devices will inplenent
this as a config false container, or as a piece of instance
data that a controller can read. Controllers inplenent this
data structure as config true, configurable and readabl e by
t he operators.

cont ai ner dashboards {
description
"Each device may support one or nore dashboards.
Controllers can then choose the nost advanced dashboard they
are aware of and interested in. A dashboard contains
a list of sensors and/or controls that a controller may find
useful for some particular use case

i st dashboard {
key id;
description
"Li st of dashboards supported by a given device or
controller.
leaf id {
type identityref {
base ietf-tImphilatelist-types:dash-type;
}
description
"Formal dashboard id. The dashboard-itens in this
dashboard are found in ../itens, and what itens are
avai l abl e there depends on this dashboard id .

’

}
list items {
key tsdb- pat h;
description
"List of dashboard itens. Sone of the items are sensors
whi ch provide data to be read, sonme may be controls that
the controller may use.
| eaf tsdb-path {
type leafref {
path ../../../../dash-itens/dash-itentsdb-path;
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}

description
"Path to the sensor or control itemon the dashboard.
The format of the path is TSDB style, i.e. used MJST
conformto the |I-D.draft-kll-yang-1|abel-tsdb, e.g.
interfaces interface _statistics_in _unicast _pkts
Each dashboard item may point to multiple sensors,
as in the exanpl e above, where each interface woul d
have a counter of incom ng unicase packets.
Each dashboard item may occur in nore than one
dashboard, and is therefore further desribed in

A..1../../dash-itens/dash-item

",
’

}
}
}
}

cont ai ner dash-itens {
description
"Container for all dashboard itens. Each item may be part of
(referenced by) multiple dashboards.

list dash-item {
key tsdb- pat h;
description
"Dashboard item a sensor or control itemthat is part
of a dashboard, i.e. a collection of sensors and controls
rel evant for a particular use case.
Each dashboard item may occur in nore than one dashboard.
| eaf tsdb-path {
type string;
description
"Path to the sensor or control itemon the dashboard.
The format of the path is TSDB style, i.e. used MJST
conformto the |I-D.draft-kll-yang-|abel -tsdb, e.g.
interfaces_interface_statistics_in_unicast_pkts
Each dashboard itemmay point to rmultiple sensors, as in
the exanpl e above, where each interface would have
a counter of incom ng unicase packets.

"o,
’

}
leaf itemtype {
type identityref {
base ietf-tlmphilatelist-types:dash-itemtype;

}

mandat ory true;
description
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"The itemtype describes the type of dashboard itemthis
is, including if it is a sensor or contol, sitting on
the inside or outside of the parent conponent, the
measur enent quantity (e.g. tenperature) and unit

(e.g. Celsius).

See the ietf-tImphilatelist-types:dash-itemtype for a
more detailed explanation, or if you intend to define a
new type of dashboard item

3

cont ai ner accuracy {
when "derived-from(../itemtype,

"ietf-tlmphilatelist-types:sensor-type’)";

description

"The accuracy of the dasboard item (sensor). The
accuracy described using two paranmeters. One is the max
deviation relative to the sensor reading, the other one
is a constant deviation of fset.

Example 1: if a sensor m ght produce val ues between
0 and 1000, and the sensor currently reports 555, but
the actual value is 531, that could be reported as a
5%relative error with offset O.

Example 2: if a sensor m ght produce val ues between
0 and 1000, and the sensor currently reports 0, but
the actual value is 2, that could be reported as a
O%relative error with offset 2 (or sonme slightly
hi ghger value, e.g. 5).

The accuracy MJST be described such that there is a 96%
confidence that the actual value Vis within the reported
val ue R so that:

(measured-error)
(error-margin)

| R- V|
| R* (max-error-relative) |
+ (max-error-offset)

p( (neasured-error) < (error-margin) ) >= 0.96

| eaf max-error-relative {

}

type ietf-tl mphilatelist-types: something;

description
"The part of the accuracy claimthat depends on (varies
in proportion to) the reported val ue.

3

| eaf max-error-offset {
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type ietf-tl mphilatelist-types: something;

description
"The part of the accuracy claimthat does not depend on
(does not vary with) the reported val ue.

"o,
’

}

}

list |abel {
key nane;

description
"List of TSDB path | abels. A single TSDB path often refer
to a whole collection of readable sensors. Each such
sensor is distinguished by the val ues associated with
| abel s in the path. Those | abels are listed here.

Exampl e: interfaces interface_statistics_in_unicast pkts
m ght have one | abel interfaces_interface _name. Concrete
readouts going into the TSDB mi ght have val ues |ike

Metric: interfaces_interface statistics_in_unicast_pkts
Val ue: 5432100
Label s:

host = router-01

interfaces interface nane = ethO

As can be seen in the exanple, a controller mght inject
| abel s that are not part of the tsdb-path (host), but
hel ps the controller keep track of the incom ng data
streans.
reference
| -D.draft-kll-yang-I| abel -tsdb;
| eaf nane {
type string;
description
"The name of the label, in TSDB path notation
E.g. interfaces_interface_nane

’

choi ce val ue-source {
description

"The source of the values associated with the |abels.

Label values nmay be provided in several ways:

+ the server may provide values in runtinme, in which
case the runtine-values points to the dashboard item
to read to get the actual val ues.

+ the controller or operator may pick one or nore

val ues by configuration, in which case they are
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Li ndbl ad

| isted under static-val ues

+ the controller may pick one or nore val ues using some
internal mechanismof its own, in which case they
will not be visible here.

|l eaf-1ist static-values {

type string;

description
"One or nore values configured by the controller or
operat or designating which instances of this TSDB
path to collect data about.

Exanple: if the label nane for this [abel entry is
interfaces_interface_name, this could be a configured
list of interface nanes to coll ect data about.

",
3

}

| eaf-1ist runtine-values {
type leafref {
path ../../../dash-itemtsdb-path;
}

description
"One or nore dashboard itens to read | abel val ues
from

Example: if the | abel name for this | abel entry is
interfaces_interface_nane, this could point to a
dashboard itemthat collects the names of all
interfaces, or all interfaces relevant for a
particul ar purpose or custoner.

",
’

}
}

choi ce access-path {

description
"This is the path used by the client (Network Controller)
when asking the server (Network El ement) for data.
The format of the access-path depends on the specific
access mechanism |f the access nmechanismis YANG based,
this access path would be an XPath string. If the access
mechanismis SNWMP, it would be an O D. A redfish access
mechani sm woul d use a endpoint-local URL.
The actual path may be constructed in one of several ways.
| eaf plain-string {

type string;

description
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"The given string is used as is, wi thout substitution
of any | abels or special characters.

",
3

| eaf string-with-labels {
type string;
description
"The given string contains references of the form

$(1 abel _nane)

i.e. adollar-sign, a left-parenthesis,

the name of the | abel - case sensitive and w thout

whi tespace - and finally a right-parenthesis.

This expression refers to the | abel s-value pairs from

../label/name and ../l abel/val ue-source

The reference expression is substituted with the
| abel val ue before use.

Exanmpl e: The access path for an SNWMP GET- based node
interfaces interface _statistics_in _unicast _pkts
nm ght have access path

1.3.6.1.2.1.2.2.1.11. $(interfaces_interface_num
which gives the final QD string
1.3.6.1.2.1.2.2.1.11. 4711

if the ../l abel[name="interfaces_interface_num] value
is 4711.

"o,
’

| eaf url-with-1labels {
type string;
description
"The given string contains references of the forns

{I abel _nane}

{I abel _nane: 3}

{?!l abel _nane}

etc. as defined in RFC6570.

This expression refers to the | abel s-value pairs from
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../label/name and ../l abel/val ue-source

The reference expression is substituted with the
| abel val ue before use according to the RFC6570 rul es.

Exanpl e 1: The access path for a NETCONF get-based node
interfaces_interface_statistics_in_unicast_pkts
m ght have access path

[if:interfaces/interface[name="{interfaces_interface na
me}’ ]/ statistics/in-unicast-pkts

Any prefixes used (as if: above) are mapped to the
correspondi ng namespace (NETCONF) or nodul e nane
(RESTCONF) using the ../../../prefix-mappings list.

Exampl e 2: The access path for a Redfish-based node

Systens_FEt hernetl nterfaces_EthernetlnterfaceMetrics_Dro
ppedPacket s

m ght have access path

[redfish/vl/ Systens/ VML/ Et hernet | nterfaces/{interfaces_
i nterface_nun}/EthernetlnterfaceMetrics/DroppedPackets

}
}
| eaf access-parans {
type leafref {
path ../../../accesses/access/id;
}
description
"Points to the specific access nethod to be used with
thi s dashboard item
}
}
}

cont ai ner accesses {
description
"Holds a list of all the access nethods that have been
defined for dashboard itens on the Network El enent.

list access {
key id;
description
"One specific access nmethod to be used with sone dashboard
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itemns.
leaf id {
type string;
description
"Name for this access nethod.

"
’

}
uses access-g;
}
}
cont ai ner prefix-mappi ngs {
description
"Cont ains the mappings for prefixes used in the access-path
to the XM. nanespace (NETCONF) or nodul e name ( RESTCONF).
list prefix-nmapping {
key prefix;
description
"Li st of access-path prefixes and their nmapping to
nanespace and nodul e nane.

| eaf prefix {
type string;
description
"Prefix, as used in the dash-item access- path.
The prefix is case sensitive, and should not contain
the ending colon (:).

’

}

| eaf nanespace {
type string;
description
"XM. namespace corresponding to the prefix nane.
Used by NETCONF- based access nechani sns.

’

| eaf nodul e- name {
type string;
description
"YANG nodul e name corresponding to the prefix nane.
Used by RESTCONF-based access nechani smns.

’
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<CCODE ENDS>
4. 3. Provider interface nodul e for Philateli st

<CODE BEG NS>
modul e ietf-tl mphilatelist-provider {
yang-version 1.1;
nanmespace
"urn:ietf:parans: xm :ns:yang:ietf-tlmphilatelist-provider"”;
prefix ietf-tlmphilatelist-provider

inmport ietf-tlmphilatelist-dashboard {
prefix ietf-tlmphilatelist-dashboard;
}

organi zati on
"I ETF GREEN (Getting Ready for Energy-Efficient Networking)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindblad
<mai |l to:jan.lindbl ad+i etf @ or. eco>
Editor: Snezana Mtrovic
<mai | to: snnitrov@i sco. conr
Editor: Marisol Palnmero
<mai | t o: mpal nero@i sco. cone";
description
"This YANG nodul e defines the Telenetry Philatelist Provider
i nterface.

This nodul e is used by Network El ements that have built-in
support for the Philatelist provider interface, or by a proxy
mechani smrepresenting sone/all of them when not supported
directly.

Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
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for full legal notices.

The key words 'MJST', 'MJUST NOT', 'REQUI RED , ' SHALL’,
"SHALL NOT’, 'SHOULD , ' SHOULD NOT', ' RECOMVENDED ,

" NOT RECOMMENDED , ' MAY’', and 'OPTIONAL' in this docunent
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capital s, as shown here

",
3

revisi on 2024-04-15 {
description
"Restructured as part of the Telemetry Philatelist framework";
reference
"RFC XXXX: ... ";

}

container tlmprovider {
description
"Container with telemetry collection dashboards for
Network El ements with built-in support for the Philateli st
col | ection framework

useé ietf-tlmphilatelist-dashboard: provider-g;

}
}
<CODE ENDS>

4.4, Index interface nodule for Philatelist

<CODE BEG NS>
modul e ietf-tIlmphilatelist-index {
yang-version 1.1;
namespace
"urn:ietf:parans:xm:ns:yang:ietf-tl mphilatelist-index";
prefix ietf-tlmphilatelist-index;

import ietf-tlmphilatelist-types {
prefix ietf-tlmphilatelist-types;
}

organi zati on
"I ETF GREEN (Cetting Ready for Energy-Efficient Networking)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <nmailto:green@etf.org>
Editor: Jan Lindblad
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<mailto:jan.lindblad+ietf@or.eco>
Editor: Snezana Mtrovic
<mai lto:snmtrov@i sco. conp
Editor: WMarisol Palnero
<mai | t o: npal nero@:i sco. cone";
description
"This YANG nodul e defines the Telenmetry Philatelist |ndex.
These definitions are for Philatelist Network Controll ers.

A Network Controller with the Collector role prograns one or nore
SOURCES (typically Network El enents) to generate a STREAM of
telemetry data. The STREAMis sent to a specific DESTI NATI ON

in a Tine Series Database (TSDB).

Each STREAM consi sts of tinestanped sensor val ues from each
sensor in a sensor group.

S +
| COLLECTOR

Fommmee e +

| / DESTI NATI O\\
e e eeeeos + ( PARTITION )
% % (N /]
e e mmeee o + S + STREAM 1 | I
| SOURCE | | SOURCE | ————===> | |
| - sensor 1 | | - sensor 1 | | |
| - sensor 2 | | - sensor 4 | STREAM 2 | |
| - sensor 3 | | - sensor 7 | =======> | |
R + R + | |
\\ STREAM 3 | |

1 +Il
Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stri bution and use in source and binary forms, with or

wi t hout nodification, is permitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words 'MJST', ' MJST NOT', 'REQUI RED , ' SHALL',
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"SHALL NOT', 'SHOULD , ' SHOULD NOT', ' RECOMVENDED |,

" NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this docunent
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capitals, as shown here

’

revisi on 2024-04-15 {
description
"Restructured as part of the Telemetry Philatelist framework"”;
ref erence
"RFC XXXX: ...";

}

typedef partition-ref-t {
type leafref {
pat h
"lietf-tImphilatelist-index:tlmindex"+
"lietf-tlmphilatelist-index:partitions"+
"lietf-tImphilatelist-index:partition"+
"lietf-tImphilatelist-index:id";
}
description
"Pointer to a specific TSDB partition
(aka. bucket, interval, segnent, etc.)

’

}
groupi ng tsdb-partition-g {
description
"Grouping for identifying and connecting to a specific TSDB
partition (aka. bucket, interval, segnment, etc.)

| eaf url {
type ietf-tl mphilatelist-types: sonething;
description

"The URL to use to connect to the TSDB

"
’

}

| eaf organization {
type ietf-tl mphilatelist-types: sonething;
description
"The organi zation this partition belongs to.
Leaving this unset means the ’'default’ organization

’

}

| eaf partition {
type ietf-tl mphilatelist-types: sonething;
description
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"The TSDB partition (aka. bucket, interval, segnment, etc.)
that the collected data is stored in.

",
3

}
container inpl-specific {
description
"I mpl enent ati on specific key-valye pairs for establising and
mai ntai ni ng the collection connections.
list binding {
key key;
description
"Li st of key-val ue bindings. The neaning of these key-val ue
pairs is inplenmentati on dependent.

| eaf key {
type string;
description
"The key part of the key-value pair.
The set of key values that are defined is inplenmentation
dependent .

3

choi ce val ue-type {
description
"The val ue part of the key-value pair. The value part may
have several different formats, and inpl enentations nmay
augnent yet other formats into this choice

| eaf val ue {
type string;
description
"The val ue part of the key-value pair as a sinple
string val ue.

’

| eaf-1ist values {
type string;
or der ed- by user;
description
"The val ue part of the key-value pair as a collection
of string val ues.

’

}

| eaf env-var {

type string;

description
"The val ue part of the key-value pair. The actua
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val ue is provided by an operating system environnent
vari abl e. The name of that environnment variable is
given by this | eaf. Case sensitive

The set of environnent variable names that are defined
i s inplementati on dependent.

’

container tlmindex {
description

"List of TSDB Partitions referenced by this Network Controller

contai ner partitions {
description
"Container for all the TSDB Partition access information

Iisi partition {
key id;
description

"TSDB Partition access information for the Partitions that
this Network Controller is aware of

leaf id {
type ietf-tl mphilatelist-types: sonething;
description
"The Network Controller’'s internal identifier for this
TSDB Partition.

3

uses tsdb-partition-g;
}
}
}

}
<CODE ENDS>

4.5, Collector interface nodule for Philatelist
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<CODE BEG NS>
modul e ietf-tImphilatelist-collector {
yang-version 1.1;
namespace
"urn:ietf:parans:xnm:ns:yang:ietf-tlmphilatelist-collector";
prefix ietf-tlmphilatelist-collector;

import ietf-tlmphilatelist-types {
prefix ietf-tlmphilatelist-types;
}

inmport ietf-tlmphilatelist-dashboard {
prefix ietf-tl mphilatelist-dashboard;
}

import ietf-tlmphilatelist-index {
prefix ietf-tlmphilatelist-index;
}

organi zati on
"I ETF GREEN (Cetting Ready for Energy-Efficient Networking)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <nmailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.lindblad+ietf@or.eco>
Editor: Snezana Mtrovic
<mai lto:snmtrov@i sco. conp
Editor: Marisol Pal nero
<mai | t o: npal nero@:i sco. cone";
description
"Thi s YANG nodul e defines the Telemetry Philatelist Collector.
These definitions are for Philatelist Network Controllers.

A Network Controller with the Collector role prograns one or nore
SOURCES (typically Network El enents) to generate a STREAM of
telemetry data. A SOURCE may be a Provider, or a proxy mechani sm
standing in for the Provider.

The STREAM is then sent to a specific DESTI NATI ON PARTI TI ON

in a Tine Series Database (TSDB). Partitions are al so known as
buckets, intervals, segnents, etc. in various inplenentations.

Each STREAM consi sts of tinestanped sensor val ues from each
sensor in a sensor group.

| / DESTI NATI OM
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R + ( PARTITION )

% % fNn /]

A + A + STREAM 1 | |
| SOURCE | | SOURCE | =======> | |
| - sensor 1 | | - sensor 1 | | |
| - sensor 2 | | - sensor 4| STREAM 2 | |
| - sensor 3 | | - sensor 7 | =======> | |
S + S + | |
\\ STREAM 3 | |
s> \ /

—
Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words 'MJST', 'MJUST NOT', 'REQUI RED , ' SHALL’,
"SHALL NOT’, 'SHOULD , ' SHOULD NOT', ' RECOMVENDED |,

" NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this document
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capital s, as shown here

3

revisi on 2024-04-15 {
description
"Restructured as part of the Telemetry Philatelist framework";
reference
"RFC XXXX: ... ";

}

container tlmcollector {
description
"Root container for the Philatelist Collector function
cont ai ner organi zations {
description
"List of organizations that the collected data pertains to.
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Dat a bel onging to one organi zation will not mx with that of
anot her.
|ist organization {
key nane;
description
"Organi zation that this collection process pertains to.

’

| eaf nane {
type string;
description
"Col l ector’s name of the organization

’

}

cont ai ner devi ce-groups {
description
"Li st of device-groups.
l'ist device-group {
key nane;
description
"A device-group contains a group of sinilar devices
that will have collection perforned in the sane way.

| eaf nane {
type string;
description
"Narme of the device-group.

’

}

| eaf-1ist devices {
type string;
description
"Points to the devices nenbers of this device-group
The exact neaning of these names is inplenmentation
speci fic.

’

uses ietf-tlmphilatelist-dashboard: provider-g;

}
}

container tlmstreans {
description
"List of telenetry streanms pertainin to this
organi zati on.

’
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list tImstream {
key id;
description
"A streamof telenetry data that is collected froma
devi ce-group that share a particul ar dashboard.

leaf id {
type ietf-tl mphilatelist-types: sonething;
description
"Identifier of the telenetry stream

’

}

list sources {
key "devi ce-group dash-nane";
description
"List of sources to collect from Each source points
to a device-group and a dashboard nanme to coll ect
fromeach device in the device-group

Iea% devi ce-group {
type leafref {
path ../../../../device-groups/device-group/nane;

}

description
"The device-group to collect from

| eaf dash- name
type leafref {
path "../../../../device-groups/device-group/"+
"dashboar ds/ dashboard/i d";
}
description
"The name of the dashboard

’

}

| eaf destination {
type ietf-tIlmphilatelist-index:partition-ref-t;
description
"The TSDB Partition (bucket, interval, segnent, etc.)
that the collected telenetry data is sent to.

’
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}

augrment "/tl mcoll ector/organi zati ons/ organi zat i on/ devi ce- groups/ " +
"devi ce- group/ dash-itens/dash-itent | abel / val ue-source" {
description

"Some additional val ue-sources that the collector enables
(that are not available to providers).

case control | er-mnaged- val ue {
| eaf controll er-nmanaged-val ue {
type enpty;
description
"The Collector will determne the label value by its
own di scretion.
}
}

case controll er-provi ded-val ue {
| eaf controller-provided-val ue {
type string;
description
"The Collector will determ ne the |abel value by its
own discretion, and that value is configured here.

",
’

}
}
}

}
<CODE ENDS>
4.6. Aggregator interface nmodule for Philateli st

<CODE BEG NS>
nmodul e ietf-tl mphilatelist-aggregator {
yang-version 1.1;
namespace
"urn:ietf:parans: xm:ns:yang:ietf-tl mphilatelist-aggregator”;
prefix ietf-tl mphilatelist-aggregator;

import ietf-tImphilatelist-types {
prefix ietf-tlmphilatelist-types;
}

inmport ietf-tlmphilatelist-index {
prefix ietf-tlmphilatelist-index;
}

organi zati on
"I ETF GREEN (Cetting Ready for Energy-Efficient Networking)
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Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindblad
<mailto:jan.lindblad+ietf@or.eco>
Editor: Snezana Mtrovic
<mai lto:snmtrov@i sco. conp
Editor: Marisol Palnero
<mai | t o: npal mero@i sco. con®";
description
"This YANG nodul e defines the Telenmetry Philatelist Aggregator.
These definitions are for Philatelist Network Controllers.

An AGGREGATOR ensures data fromone or nore SOURCE(S) are

conbined into a FLOW usi ng a (sequence of) OPERATI ONs ( OPs)
to generate a new data set in the DESTI NATION (which coul d
be a new collection in the same data storage system as the

SOURCE) .
Fommm e +
| AGGREGATOR |
oo +
|
o oo +
\' \'

/[ SQURCE \ / DESTI NATI O\
( PARTITION 1) ( PARTITION )
fN.. /| STREAM1 |\ /]
| | —=—======> | |
| | | |
| | STREAM 2 | |

\ / ===HH#===> \ /

___________ I -
——————————— |
( PARTITION2 ) /]
/| ==

1+Il
Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.
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Redi stribution and use in source and binary forms, with or

wi t hout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words ' MJST', ' MJST NOT', 'REQUI RED , ' SHALL',
"SHALL NOT', 'SHOULD , ' SHOULD NOT', ' RECOMVENDED |,

" NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this docunent
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capitals, as shown here

’

revisi on 2024-04-15 {
description
"Restructured as part of the Telemetry Philatelist framework"”;
reference
"RFC XXXX: ...";
}

contai ner tlmaggregator ({
description
"Root container for the Philatelist Aggregator function
cont ai ner aggregations {
description
"Li st of aggregation operations that are applied to a set of
input telemetry streans in a TSDB Partition to form an out put
streamin a different TSDB Partition

|ist aggregation {
key id;
description
"Each aggregation takes one or nore input streans froma
TSDB Partition, an operation to apply to them and points
to an output stream an another TSDB Partition

leaf id {
type string;
description
"The internal id of this aggregation operation

’
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list input {
key source;
description
"The list of sources/input streans for the aggregation
| eaf source {
type ietf-tImphilatelist-index:partition-ref-t;
description
"The TSDB Partition (bucket, interval, segnent, etc.)
that the input telenetry data is read from

",
’

}
}

| eaf operation {
type leafref {
path ../../../operations/operation/id,
}
description
"The operation to apply to the input streanm(s) in order
to conpute the output stream

3

}
cont ai ner output {
description
"The TSDB Partition to send the conputed output to.
| eaf destination {
type ietf-tIlmphilatelist-index:partition-ref-t;
description
"The TSDB Partition (bucket, interval, segnent, etc.)
that the aggregated telenetry data is sent to.

3

}
}
}
}

cont ai ner operations {
description
"The operations that may be applied during the aggregation
Iisi operation {
key id;
description
"Details about which operation to apply and how.
leaf id {
type ietf-tl mphilatelist-types: something;
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description
"The internal id of the operation to apply.

",
3

}
choi ce op-type {
description
"A choice of basic operation types. This set of choices
may be extended by other nodul es agunenting the choice.

container |inear-sum{
description
"Thi s operation produces the sumof the input streans.

Since the data points in the input stream are not
likely to be perfectly aligned in tinme, this |inear-sum
operation produces a linear interpolation between each
point in the tinme series.

This works well when all inputs are continuously
recei ving additional data points, and when their
frequency is roughly the sanme. A different sunm ng
operation should be chosen if this is not the case,
e.g. nost-recent-sum

’

}

contai ner |linear-average { description "FIXVE"; }
container linear-max { description "FIXME"; }
container linear-nmn { description "FIXME"; }
contai ner rolling-average {
description "FI XME";
| eaf tinespan {
type ietf-tl mphilatelist-types: sonet hing;
description "FI XMVE";
}
}
container filter-age {
description "FI XMVE";
| eaf m n-age {
type ietf-tl mphilatelist-types: sonething;
description "FI XME";
}
| eaf max-age {
type ietf-tl mphilatelist-types: something;
description "FI XME";
}
}
contai ner function {
description "FI XME";
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| eaf nane {
type ietf-tl mphilatelist-types: sonething;
description "FI XMVE";

}
<CCODE ENDS>
4.7. Assets interface nodule for Phil ateli st

<CODE BEG NS>
nmodul e ietf-tlmphilatelist-assets {
yang-version 1.1;
namespace
"urn:ietf:parans: xm:ns:yang:ietf-tl mphilatelist-assets"”;
prefix ietf-tlmphilatelist-assets;

inmport ietf-lm {
prefix ietf-Ino;
}

import ietf-Ino-assets {
prefix ietf-|np-assets;
}

import ietf-tlmphilatelist-index {
prefix ietf-tl mphilatelist-index;
}

organi zati on
"I ETF GREEN (Getting Ready for Energy-Efficient Networking)
Wor ki ng Group”;
cont act
"WG Web: <https://datatracker.ietf.org/group/green/about/>
WG List: <mailto:green@etf.org>
Editor: Jan Lindbl ad
<mailto:jan.|indbl ad+i etf @ or. eco>
Editor: Snezana Mtrovic
<mai |l to:snmitrov@i sco. conp
Editor: Marisol Palnero
<mai | t o: mpal nero@i sco. cone";
description
"This YANG nodul e defines the Telenmetry Philatelist |inkage to
DMLMO Assets
These definitions are for Philatelist Network Controllers.
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Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license terns contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’'s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words 'MJST', 'MJUST NOT', 'REQUI RED , ' SHALL’,
"SHALL NOT’, 'SHOULD , ' SHOULD NOT', ' RECOMVENDED |,

" NOT RECOMMENDED , ' MAY', and 'OPTIONAL' in this document
are to be interpreted as described in BCP 14 (RFC 2119)
(RFC 8174) when, and only when, they appear in all
capital s, as shown here

",
3

revisi on 2024-04-15 {
description
"Initial revision.";
reference
"RFC XXXX: ...";

}

groupi ng asset-pointer-g {
description
"Pointer to an LMO asset.
| eaf pertains-to-asset-class {
type leafref {
path /ietf-lIno:lnos/ietf-lmo:lnmo/ietf-1no:lnmo-class;

}
nmust

"derived-fromor-self(current(), 'ietf-lnon-assets:asset’)";
must "../pertains-to-asset-id";

description
"The LMO Asset class of the asset.

"
’

| eaf pertains-to-asset-id {
type leafref {
path "/ietf-Inmo:lnos/ietf-Ino:|lnm"+
"[ietf-Inmo:lnmo-class=current()/../pertains-to-asset-class]"
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7

.1

2

+"/ietf-lnmo:inst/ietf-lno:id";
}
description
"The LMO Asset id (within the class) of the asset.

"
’

}
}

augrment "/ietf-tlmphilatelist-index:tlmindex"+
"lietf-tImphilatelist-index:partitions"+
"lietf-tImphilatelist-index:partition" {
description
"By augnenting an asset pointer into the TSDB Partition |ndex,
controller may clarify which LMD Asset the data in the
Partition pertains to.

uses asset-pointer-g;

}

}
<CODE ENDS>

Security Considerations
TODO Security
I ANA Consi derati ons
Thi s docunment has no | ANA acti ons.
Changes (to be deleted by RFC Editor)
From version -02 to -03
* Updated author affiliation and document working group
* Updated references to other docunents
From version -01 to -02

* Adopted [ RFC6570] style URI Tenplates in ietf-tlmphilatelist-
dashboard

*  Moved up the outl ook section, and clarified the relation to
exi sting device side telenmetry sol utions.

* Added several informative references to prior work

* Reformatted YANG nodul es for shorter lines to fit | ETF | ayout
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7. 3.

*

7. 4.

8.

8. 1.

From version -00 to -01
I ntroduced Dashboard and | ndex concepts

Restructured YANG into three controll er nodul es: collector, index,
aggr egat or

Restructured YANG i nto one device nodul e: provider
Restructured YANG comon parts into one abstract nodul e: dashboard

Split YANG nodul es, sone contents going into poweff-specific
nmodul es

Renamed remai ni ng YANG nodul es from-poweff- to -tlmphilatelist-
Updated text to refl ect new nodul e organi zati on

Added optional |inkage to DMLMO assets

Version -00

Initial version.

Ref er ences

Nor mat i ve Ref erences

[1-D.draft-kll-yang-I|abel -t sdb-00]

Larsson, K., "Mapping YANG Data to Label -Set Tine Series",
Work in Progress, Internet-Draft, draft-kll-yang-Iabel -
tsdb- 00, 18 Cctober 2023,
<https://datatracker.ietf.org/doc/htm/draft-kll-yang-

| abel -t sdb- 00>.

[1-D. draft-pal mero-ivy-ps-al no-01]

Pal mero, M, Brockners, F., Kumar, S., Cardona, C., and D.
Lopez, "Asset Lifecycle Managenment and Operations: A
Problem Statenent”, Wirk in Progress, Internet-Draft,
draft-pal nero-ivy-ps-al no-01, 24 April 2024,
<https://datatracker.ietf.org/doc/htnm/draft-pal mero-ivy-
ps- al no- 01>.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate

Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://www. rfc-editor.org/rfc/rfc2119>.

Li ndbl ad Expires 1 Septenber 2025 [ Page 54]



Internet-Draft

[ RFC6570]

[ RFC7950]

[ RFC8174]

[ RFC9195]

8. 2. I nf or mat

[I-D.draft-

[I-D.draft-

[I-D draft-

[ Redf i sh]

Li ndbl ad

Phil atel i st February 2025

Gregorio, J., Fielding, R, Hadley, M, Nottingham M,
and D. Ochard, "URI Template", RFC 6570,

DA 10.17487/ RFC6570, March 2012,

<https://www. rfc-editor.org/rfc/rfc6570>.

Bj orklund, M, Ed., "The YANG 1.1 Data Mdel i ng Language",
RFC 7950, DO 10. 17487/ RFC7950, August 2016,
<https://www. rfc-editor.org/rfc/rfc7950>.

Leiba, B., "Anbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://www.rfc-editor.org/rfc/rfc8174>.

Lengyel, B. and B. Claise, "A File Format for YANG
I nstance Data", RFC 9195, DO 10.17487/ RFC9195, February
2022, <https://ww.rfc-editor.org/rfc/rfc9195>.

i ve References

cl ai se-net conf - met adat a-for-col | ecti on-03]

Claise, B., Nayyar, M, and AL R Sesani, "Per-Node
Capabi lities for Optinmum Operational Data Coll ection",
Work in Progress, Internet-Draft, draft-claise-netconf-
met adat a-for-col | ecti on-03, 25 January 2022,
<https://datatracker.ietf.org/doc/htm/draft-claise-
net conf - met adat a-for-col | ecti on-03>.

i et f-nnop-yang- nessage- br oker-integration-06]

Graf, T. and A El hassany, "An Architecture for YANG Push
to Message Broker Integration", Wrk in Progress,
Internet-Draft, draft-ietf-nnop-yang-nessage-broker-
integration-06, 5 February 2025,
<https://datatracker.ietf.org/doc/htm/draft-ietf-nnop-
yang- nessage- br oker-integration-06>.

i etf-opsawg- col | ect ed- dat a- mani f est - 05]

Claise, B., Qilbeuf, J., Lopez, D., Martinez-Casanueva,
I. D., and T. Graf, "A Data Manifest for Contextualized
Tel enetry Data", Work in Progress, Internet-Draft, draft-
i etf-opsawg-col | ect ed- dat a- mani fest-05, 21 Cctober 2024,
<https://datatracker.ietf.org/doc/htnm/draft-ietf-opsawg-
col | ect ed- dat a- mani f est - 05>.

"DMIF Redfish", 13 January 2025,
<https://ww. dntf.org/standards/redfish>.

Expires 1 Septenber 2025 [ Page 55]



I nternet-Draft Phil atel i st February 2025

[ RFC5424] Gerhards, R, "The Syslog Protocol", RFC 5424,
DO 10.17487/ RFC5424, March 2009,
<https://www. rfc-editor.org/rfc/rfc5424>.

[ RFC7603] Schoening, B., Chandramouli, M, and B. Nordnan, "Energy
Managenment (EMAN) Applicability Statement", RFC 7603,
DO 10.17487/ RFC7603, August 2015,
<https://www. rfc-editor.org/rfc/rfc7603>.

[ RFC8641] Cemm A and E. Voit, "Subscription to YANG Notifications
for Datastore Updates", RFC 8641, DO 10.17487/ RFC8641,
Sept enber 2019, <https://www. rfc-editor.org/rfc/rfc8641>.

[ RFC9232] Song, H., @n, F., Martinez-Julia, P., Cavaglia, L., and
A. Wang, "Network Tel emetry Framewor k", RFC 9232,
DO 10.17487/ RFC9232, May 2022,
<https://www. rfc-editor.org/rfc/rfc9232>.

[ Sensor _Servi ce_Met hods]
"Schnei der El ectric Sensor Service Mthods", 20 June 2024,
<https://comunity.se.com t5/ DCE- web- servi ces- APl / Sensor -
Servi ce- Met hods/ t a- p/ 446584>.

Acknowl edgnent s

Kristian Larsson has provided inval uable insights, experience and
validation of the design. Many thanks to the entire POAEFF team for
their commttnent, flexibility and hard work behind this. Thanks to
Janmes Henderson for the review, a nunber of small fixes and several
good susggestions. Hat off to Beno7 a2t Caise, who inspires by the
extensive work produced in | ETF over the years, and in this area in
particul ar.

Aut hor’ s Addr ess
Jan Li ndbl ad

Al For Eco
Emai |l : jan.lindbl ad+ietf @or.eco

Li ndbl ad Expires 1 Septenber 2025 [ Page 56]



