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https://github.com/ietf-wg-green/green-design-work

The focus of this draft

Work Item Plan

Work on all items in parallel, but initial focus skewed left

Work Item #1

Collection, Aggre-
gation, Delivery
mechanisms for
(energy-)controllers

Collection sources, protocols,
paths, frequencies, units, ...

Aggregation mechanisms,
filtering, downsampling, unit
transformation, annotation, ...

Delivery targets, time series
databases, message busses, ...

P —

Query API N

Work ltem # Work ltem #4

Reporting Power saving
mechanisms for mechanisms for
devices devices

Power saving
mechanisms for
controllers/ service
orchestrators

Reporting capabilities and Control capabilities and directory
directory of available of available power saving features
measurement series

Common control mechanism for
System description, location, new devices
purpose, ...

on reporting mechanism
evices based on YP,

Controll
er



module: ietf-power-and-energy
+--ro energy-objects
| +--ro energy-entry* [object-id]

| +--ro power-state-oper? didentityref

+--ro relationship® [type]
+--ro type identityref
+--ro peer*® [id]
+--ro id string
+--ro details? string
+--rw energy-control B
+--rw energy-entry* [object-id]

| +--ro object-id string

| +--ro source-component-id?  -» /hw:hardware/component/name
| +--ro power

| | +--ro instantaneous-power int32

| | +--ro nameplate-power? uint32

| | +--ro unit-multiplier identityref

| | +--ro data-source-accuracy?  identityref

| | +--ro power-factor? power-factor
| | +--ro measurement-local? boolean

| +--ro energy

| | +--ro total-energy-consumed? uinte4

| | +--ro total-energy-delivered? uintée4

| | +--ro unit-multiplier? identityref
| | +--ro data-source-accuracy? identityref
| | +--ro measurement-local? boolean

| | +--ro certifications* identityref
| +--ro power-state

|

|

|

|

|

|

+--rw object-id string
+--rw power-state
+--rw power-state-oper? -> fenergy-objects/energy-entry/power-state/power-state-oper

+--rw power-state-admin?  identityref



One New Relationship

powered-by and powering (Power Source Relationship),
metered-by and metering (Metering Relationship),
aggregated-by and aggregating (Aggregation Relationship),
enabled-by and enabling (Functional Enablement Relationship)

 EX: Aswitch card and a dependent line card.
Neither is powering the other.
Neither is metering the other.

identity enabled-byjEi

base energy-relationship-type;

description
"Energy Object A is enabled by Energy Object B. B must be
operational for A to function correctly”;




No Relationship Configuration

Regarding relationships among Energy Objects, this document does not
provide a mechanism to configure relationships on the device (i.e.,
there is no relationship list under fenergy-control); the
relationship list under /fenergy-objects/energy-entry is read-only
operational data (config false).

For relationships between components within the same device (e.g.,
between a Line Processing Unit (LPU) and a Switch Fabric Unit (S5FU)}),
the device can typically determine and populate this data directly,
without requiring external configuration.

* The router report the relationships it knows about
* The relationships are not available in the configuration tree



Relationships Between Energy Objects on Different
Devices

Relationships between Energy Objects located on different devices are
gcenerally established and maintained at the controller or Energy
Management System (EnM5) level, which has visibility into the broader
network topology, as discussed in [I-D.ietf-green-framework-81]. A
device may still report a known inter-device relationship (e.g.,
using the peer’'s network-level UWID) when it has been made aware of
it, but this module does not provide a mechanism to configure such
relationships on the device itself.

* The router report the relationships it knows about, with the

peer-id being a string (not specificallva UUID) . ... ... ...

+--ro relationship*® [type]
+--ro type identityref
+--ro peer* [id]
+--ro id string
+--ro details? string

» We still need the controller YANG module for the complete
view



Some YANG Issues

* Unit-multiplier

identity multiplier-units {
base unit-multiplier;

description
"Represents a multiplier of 188 (1) associated with

the integer units used to measure the power or energy.";

h

* The router report the relationships it knows about, with the
peer-id being a string (not specifically a UUID)

1 %r L=y S LOLE “WREEl s .LULIILJ.'LH’I'E;

1
+--ro relationship* [type]
+--ro type identityref
+--ro peer* [id]
+-=-ro id string
+--ro details? string

* We still need the controller YANG module for the complete
view




Unit-multiplier

leat unit-multiplier {
type identityref {
base unit-multiplier;

¥
default "multiplier-units”;
description

"This multiplier applies to both total-energy-consumed and
total-energy-delivered values. It determines the scale of
the energy measurements, allowing representation of energy
values from milliwatt-hours to gigawatt-hours using
integer arithmetic. When not explicitly specified, the
default wvalue of multiplier-units (18"*@ = 1) applies,
meaning values are expressed in Watt-hours.";

» With the default, don't have to report it for every single
Energy Object Id



Stress the IEEE The IANA Power State Set

identity power-state-on { IEEE1 621 PDWEF StatE SEt

base power-state;

description "full power on.™; . .
reference Registration Procedure(s)

"IANA: Power State Set Registry (ieeel62l-power-state-set): Expert Review
https://www.iana.orgfassignments/power-state-sets/power-state-sets.xhtmli#icesls21”; Expert(s)
} ) _ Unassigned

Reference

[RFC7326]
Available Formats

P

C5v

Value ] Name [T Reference [I]

0 off [IEEE1621]
1 sleep [IEEE1621]
2 on [IEEE1621]

3-255  Unassigned




Link with Other Documents

* Remove the references to the old EMAN in the YANG module
* Just kept section 5 « Relationship to the EMAN Work »
* Terminology moved to ietf-green-terminology

* One exception, Energy Object (Open Issue #62)
» Kept alignement with ietf-green-framework
* Controller YANG module draft: discussion started

» Use Cases for Energy Efficiency Management ietf-green-use-
cases


https://github.com/ietf-wg-green/green-design-work/issues/62

Open Issues

Open 10 Closed 12 Author - Labels = Projects -

(] (9 The Energy Object should be in the terminology draft, not the framework

#62 + belaise opened 13m ago

(] (® Link the object-id in the control tree and operational tree

#51 - belaise openad 18m ago

[ | () YANG: object-id to energy-object-id

#60 - belaise opened 21m ago

(| (® The unit-multiplier is for BOTH total-energy-consumed and total-energy-delivered: right or wrong?

#58 - bclaise openad 2w ago

[ | (® instantaneous power as mandatory or optional?

#57  belaise opened 2w ago

] ® Accuracy discussion

#356 - bclaise openad 2w ago

[ | (® relationship peer id as union yang:uuid and string?

#55 - belaise openad 2w ago

(| (® YANG module in the draft not picked up by the yangcatalog.org

#40 + bclaise opened on Jun 4

[ ] (9 accuracy-measured-platinium instead of accuracy-measured-red

#7 - marisolpalmero opened on Dec 12, 2025

Miles



#57 Instantaneous Power as Mandatory or Optional?

“Right now, we have the instantaneous
power as mandatory. How are people
supposed to comply with that? Put an
active power meter on each and every
component? Many manufacturers will
refuse for cost and space reasons. I can
see nameplate power as mandatory, but
not instantaneous power. »

If optional, everything is optional, what's
left?

Isn't it the property of an Energy Object

: Represents an equipment that is part of, or attached
to, a8 communications network that is monitored or controlled or
that aids in the management of another dewvice for Energy
Management.
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ietf-power-and-energy
energy-objects
ro energy-entry* [object-id]

+--ro object-id string
+=-=ro source-component-id? -» /hw:hardware/component/name
+--ro power
| +--ro instantaneous-power int32
| +--ro nameplate-power? uint32
| +--ro unit-multiplier identityref
| +--ro data-source-accuracy? identityref
| +--ro power-factor? power-factor
| +--ro measurement-local? boolean
+==ro energy
| +--ro total-energy-consumed? uint64
| +--ro total-energy-delivered? uint64
| +--ro unit-multiplier? identityref
| +--ro data-source-accuracy? identityref
| +--ro measurement-local? boolean
| +--ro certifications* identityref
+-=-rg power-state
| +--ro power-state-oper? identityref
+--ro relationship® [type]
+--ro type identityref
+--ro peer®* [id]

+--ro id string
+--ro details? string
energy-control
rw energy-entry* [object-id]

+-=-rw object-id string
+==rw power-state
+--rw power-state-oper? -» fenergy-objects/energy-entr

+--rw power-state-admin?  identityref



56 Accuracy diSCUSSIC “ i

ey unavailable
T would like to propose that we stop e e tevic
using accuracy banding and instead just e
include numerical values. Old school — eccuracy-measured
resistors used a color code to represent 1 acturacy-measured-bronze-1
accuracy because they had only a single e e bronze 100
strip of color to work with. Fortunately, cam e %
YANG is much more expressive. There is | accuracy-measured-silver-. ..
no need for us to hobble ourselves with T rcturacy-measured-gold- ...
bands when we are perfectly capable of e uracy measured-red- ...
expressing explicit error bounds, such at T eccuracy-messured-ones
650W +30W or 7OOW +1 O% Thi ould The accuracy levels under accuracy-measured are based on

percent-wise accuracy classes:

be the SC tificall. =t to do,“ bronze: +/- 38%
. . silver: +/- 18%
Jan: | think we want something gld: /- 5%

red: +/-

that keeps the amount of data as

low as possible and is simple to
Nplement.




58 One or Two Energy unit-multiplier(s)

The unit-multiplier is for BOTH total- module: ictf-poner-and-encrgy

+--ro energy-objects

energy-consumed and total-energy- | o o e
delivered: right or wrong? 4--ro object-id ering

+--ro source-component-id? -» fhw:hardware/component/name
+--ro power

i _.r] +--ro instantaneous-power int32
u n ItS « Watt O u rS » +--ro nameplate-power? uint3z
+--ro unit-multiplier identityref

|
|
|
|
|
u nit-mu Itiplier: yOCtO(-24) to : +--ro data-source-accuracy? identityref
yOtta(24) : +--ro power-factor? power-factor

|

|

|

|

|

|

|

+--ro measurement-local? boolean

leat unit-multiplier {

type identityref { +--ro total-energy-consumed? uint&4

base unit-multiplier;

|
|
|
|
|
|
+--ro energy
|
| +--ro total-energy-delivered? uint&d
|
|
|
|

¥ +--ro unit-multiplier? identityref
description +--ro data-source-accuracy? identityref
“This multiplier applies to both total-energy-consumed #--ro measurement-local? boolean
and total-energy-delivered values. It determines the scale +--ro certifications® identityref

of the energy measurements, allowing representation of
energy values from milliwatt-hours to gigawatt-hours
using integer arithmetic.™;




More feedback or Questions?



Green Controller YANG Module

Upcoming: draft-xxxx-green-controller-yang-
XX

Jan Lindblad (All For Eco)
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Direction for the Controller Draft

The focus of this draft

Manage Work Item Plan

collection, Work on all items in parallel, but initial focus skewed left

aggregation,
storage, Work Item #1

fOI’W&I’diﬂg of Collection, Aggre-
- . gation, Delivery
nergy_metric mechanisms for

(energy-)controllers

*  Collection sources, protocols,
paths, frequencies, units, ...

P rOVI d e a.n Aggregation mechanisms,
. . filtering, downsampling, unit
au d It tral I for transformation, annotation, ...
1 *  Deli targets, ti i
auditors i i el

*  Query API ———




What is the Data Collection Purpose?

Organizing the data & Audit trail for trustable data

collection » Audit-ability benefits greatly

» Controller needs a data from standardization
collection config for itself * Requires insight into the

+ Collection happening across ~ collection pipeline
variety of devices and * May want to peek at alignment
domain controllers with legal reporting concepts

and reporting frameworks

Some orgs seem to prepare for
Many orgs seem to be doing this.

this.



Proposed Requirements for Work
Package #1

Controller YANG module Controller Audit Use Case
° Config.ure sources and e Read provenance data
collection methods :
. * Follow collection graph
 ID correlation .
+ Allow future extensions » Compare collection graph
» Configure what metrics to with inventory
collect * Any devices not reported?
* Configure transformation » Any double counting?
operations

e Accuracy, unit multiplier
« Averages, sums, peaks, ..

. Conflgure forwardlng + storage

AALIIAALIAIAA



More feedback or Questions?
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