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Abst ract

Thi s docunent defines a YANG data nodel for representing energy
measur enents from strean ng-capabl e devi ces. The nodel supports both
i nst ant aneous power readi ngs and correl ated streaning netrics needed
to analyze energy efficiency in streaning applications.

Requi renment s Language

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

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 (IETF). 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/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 28 August 2025.

Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.
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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

The increasing focus on environnmental sustainability in streamng
medi a delivery requires accurate nmeasurenment and anal ysis of energy
consunption across the delivery chain. This docunment defines a YANG
data nodel for reporting energy neasurenments from stream ng-capabl e
devices, along with relevant streamng netrics needed for correlation
and anal ysi s.

The nodel is designed to support both A-side (mains power) and B-side
(internal conponent) power measurements while nmaintaining clear

di stinction between these nmeasurenment types. The internal conponent
usage may be used by a collecting entity to estimate the total device
power used if such power neasurenents are not available within the
devi ce.
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2.  YANG Model Structure

The proposed YANG nodel defines a comprehensive franmework for
representing energy neasurenments in stream ng devices. The nodel is
structured around four key conponents that together provide a

conpl ete picture of device energy consunption and its relationship to
streamng activities.

2.1. Energy Measurenent Data

The core of the nodel focuses on both instantaneous and historical
power neasurenments. This dual approach allows for real-tine
monitoring as well as trend analysis. The nodel distinguishes

bet ween total system power (A-side) and component-|evel power
(B-side) neasurements to support different neasurenment capabilities
across device types.

2.2. Device ldentification and Capabilities

Proper device identification and capability reporting is inportant
for accurate data interpretation. This conponent allows devices to
clearly communi cate their neasurenent capabilities, ensuring that
data consuners can properly interpret and validate the reported
measur enent s.

2.3. Streaming-related Metrics
To enabl e neani ngful energy efficiency analysis, the nodel includes
stream ng-specific netrics that can be correlated with power
measurenents. These netrics provide essential context for
under st andi ng energy consunption patterns in relation to actual
stream ng activities.

3. YANG Modul e
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nmodul e: eyang
+--rw ener gy- neasur ement s
+--rw device-info

+--rw device-id string
+--rw devi ce-type enuneration
+--rw measur enent -capabilities
+--rw support s- mai ns- power ? bool ean

+--rw supports-conponent - power ? bool ean
+--rw supports-conponent -usage? bool ean

I

I

I

I

I

I

+--rw power - r eadi ngs

|  +--rw tinmestanp yang: ti nest anp

| +--rw nmai ns- power

| | +--rwwatts? deci nal 64

| +--rw conponent - power

| | +--rwcpu-watts? deci nal 64

| | +--rwgpu-watts? deci mal 64

| | +--rw nenory-watts? deci nal 64

| | +--rw network-watts? deci nal 64

| +--rw conponent -usage

| +--rw cpu- usage? deci nal 64

| +--rw gpu- usage? deci nal 64

| +--rw menory-usage? deci nal 64

| +--rw networ k- usage? deci nal 64

+--rw streamnming-netrics
+--rw active-streans? ui nt 32
+--rw total -bandw dt h- nbps? deci nal 64
+--rw vi deo- bri ght ness? uint8
+--rw encodi ng- par anet ers? string
+--rw network-utilization? deci mal 64

4. JSON Encodi ng

The foll owi ng shows the JSON schema for data exchange:
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"ener gy- measurements": {
"device-info": {

"device-id": "string",

"devi ce-type": "string",

"measurenent -capabilities": {
"support s-mai ns- power": bool ean,
"supports-conponent - power": bool ean
"supports-conponent - usage": bool ean

}

ower - readi ngs": {

"timestamp": "string",

"mai ns-power": {
"watts": nunber,

1

"conponent - power": {
"cpu-watts": nunber,
"gpu-watts": nunber,
"menory-watts": nunber,
"networ k-watts": nunber

1

"conponent -usage": {
"cpu-usage": nunber,
"gpu-usage": nunber,
"menory-usage": nunber,

"net wor k- usage": nunber

}

},
"stream ng-nmetrics": {

"active-streans": nunber,

"t ot al - bandwi dt h- nbps": nunber,

"vi deo- bri ght ness": nunber,

"encodi ng- paraneters": "string",

"network-utilization": nunmber

Data Mbdel Details

Devi ce I nformation

device-id: Opaque identifier for the device.

February 2025

identification is inportant for proper data attribution and

anal ysi s.
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5.

2

3.

* device-type: The device-type enuneration is chosen to cover the
maj or categories of stream ng infrastructure while remaining
extensible for future devices. Each device type may have

di fferent neasurenent capabilities and characteristics that affect
how their energy data should be interpreted. One of: encoder,
decoder, cdn-cache, router, switch, settop-box, tv, nobile-device
Measurenment Capabilities

The capability reporting nmechani smallows devices to explicitly
declare their neasurenent abilities. This is essential because:

* Not all devices can nmeasure both mai ns and conponent power

* Measurenent nmethods may vary in accuracy and reliability

* Sone devices may only support subset of neasurenents

This information hel ps data consumers properly interpret and validate
the reported neasurenments. The followi ng attributes indicates which
types of power neasurements the device supports

* supports-nmai ns-power: Device can report total power draw

* supports-conponent - power: Device can report conponent-I|evel power
* supports-conponent -usage: Device can report conponent-|evel usage

Power Readi ngs

Power readings are structured to support both high-level and detail ed
ener gy anal ysis:

* tinmestanp: UTC tinmestanp of neasurenment. Tinmestanp precision is
critical for correlation analysis

* mai ns-power: Total power draw from mai ns (A-side neasurenent)
Mai ns power provides system | evel energy perspective

* conponent - power: | ndividual conponent power neasurenents (B-side).
Conponent power enables detailed efficiency analysis

* conponent -usage: |ndividual conponent neasurenments usage (B-side).
Conponent usage enabl es estimating the power used if such power
measurenents are not available wi thin the device.
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5.4. Streanming Metrics

The streaming netrics are selected to enable use-case that require
correl ation anal yses:

* active-streanms: Nunber of active streanm ng sessions as an
i ndi cator for system/| oad

* total -bandw dt h-nbps: Current bandwi dth utilization as an
i ndicator for network utilization

* video-brightness: Average screen brightness (0-255)

* encodi ng- paraneters: Active encoding settings that may affect
processi ng requirenents

* network-utilization: Network interface utilization (%

These netrics were chosen based on enpirical research showing their
rel evance to energy consunption patterns.
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