NMOP Wor ki ng G oup V. Boudi a

I nternet-Draft P. Francois
I ntended status: Standards Track I NSA- Lyon
Expires: 7 May 2026 S. Mostafa

Huawei

3 Novenber 2025

Ext ernal Rel ati onshi p nodel for SIMAP
draft-vi vek- nnop- si map-external -rel ati onshi p-00

Abst ract

Thi s docunent defines a SIMAP feature that enabl es nodeling of
external relationships between SIMAP entities and resources outside
their core data nodels. It provides a tenplating approach to
describe queries for external information, and an approach to |ink
themto network el ements.
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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/.

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 7 May 2026.
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1.

I nt roducti on

[ RFC8345] defines a base nodel for representing network topol ogies.
Thi s nodel can be augnmented to include additional information,
dependi ng on the | ayer, service, or use case. However, continuously
augnenting the base nodel can |ead to excessive conplexity and the
inclusion of data that is irrelevant to many applications.

In sone application contexts, it is inpractical to maintain the whole
network elenment information within the sinap itself. To preserve an
expl oitable map of the network, it is thus sonetinmes preferable to
keep the base topol ogy nodel mininmal and naintain context-specific
informati on separately. Yet, a formal description of the nethod to
be used to retrieve this information fromthe production network or
any other external source should be maintained.

The goal of this docunment is to provide a commopn approach to describe
such information retrieval methods, in a yang nodel.

The goal of this effort is to fulfill two key requirenents: REQ
SCALES and REQ SYNCH, defined in [I-D.draft-ietf-nnop-si map-concept],
Section 4.

For exanple, when sinmulating a what-if scenario involving |IGP
convergence tine after an IS-1S link failure, one mght require
timer-related attributes for each router. Wile this information is
essential in that context, it is unnecessary for many ot her use
cases. In addition, sone data el ements may change frequently, making
it challenging to keep the nodel synchroni zed.

In the general case, the method to retrieve a given type of

i nformati on among many network el ements is the sane, except for sone
paraneters. W thus propose an approach to describe these nethods
usi ng tenpl ates.

These tenplates are then associated with network el ement instances
via a separate datastore referred to as the relation datastore. W
introduce filtering nechani sns based on either the tenplate type or
the request type, allowing us to retrieve only the rel evant data
dependi ng on the use case.

Thi s docunent first introduces the terninology used throughout the
draft. It then describes the concepts of Tenplate and Rel ation,
followed by the filtering mechani sns avail able and how it solves REQ
SCALES and REQ SYNC. Next, it explains how the nodel can be
extended. The workflow is then presented, and the docunment concl udes
with the YANG nodul e.
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2

3.

Ter mi nol ogy

Net work El ement: A Network, Node, Link, or Term nation Point (TP), as
defined in [ RFC8345].

Tenpl ate: A reusabl e nodel that describes howto retrieve a set of
dat a.

Label : A set of keywords that describe the nature or category of
informati on that can be retrieved using the Tenpl ate.

Rel ati on: An associ ation between a Tenplate and a Network El enent,
i ndicating that the Tenplate should be applied to the el enent to
retrieve a given set of information

Tenpl ate
A Tenpl ate describes how to access data froma Network Elenent. |t
is uniquely identified by an id in the formof a uri. The nanagenent

of the id space is out of the scope of this docunent.

Each Tenplate includes a textual description that explains its

pur pose and usage, along with additional key attributes, such as the
Tenpl ate’s type, paraneters, and request definitions, as described in
the follow ng sub section.

A separation between the tenplate definition and their paraneters is
used in order to ensure reusability.

1. Type
Each Tenplate includes a type attribute:

base-type: Indicates the general category of the data the Tenplate is
intended to retrieve. Possible values include:

* config for configuration data,
* state for operational state data,
* nmetric for performance netrics.

i s-historical: A boolean flag indicating whether the Tenplate is used
to retrieve historical data (true) or only current data (false).
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| abel : A set of keywords that describe the nature or category of
information that can be retrieved using the Tenplate. These |abels
serve as netadata, enabling filtering, classification, and di scovery
of Tenpl ates based on their purpose or content (e.g., tiners,
interface-netrics, isis-state).

3. 2. Par amet er

Consider two routers: one with the identifier RL and another with R2.
If we wish to retrieve specific data for each router, the access
pat hs might be /specific/data/id/ Rl and /specific/datal/id/ R2,
respectively. Wthout a paraneterization nmechanism we would need to
define a separate Tenplate for each router, which does not scale.

To address this, Tenplate supports paraneters. Instead of hardcoding
the identifier, the Tenplate encodes the path using a placehol der
/specific/data/id/{router-id}. The actual value of {router-id} is
not stored within the Template itself, but is instead provided via
the Rel ation datastore (described in the next section).

Thi s design enables a single Tenplate definition to be reused across
multiple Network El enents, with per-instance val ues injected
dynani cal |y through Rel ations

3.3. Request

VWi | e paraneterization hel ps avoid duplication when all routers
support the sane protocol, challenges arise when devices support
different access protocols. For instance, consider two routers: Rl
whi ch supports only RESTCONF, and R2, which supports only NETCONF.
In such cases, although the data being retrieved is semantically the
same, using a single protocol -specific Tenpl ate per device woul d

rei ntroduce redundancy.

To address this, a Tenplate may define nultiple protocol-specific
access nmethods for retrieving the same data. Each nethod corresponds
to a different protocol (e.g., RESTCONF, NETCONF) and includes a

di stinct request format or path.

For exanpl e:

The RESTCONF request path mght be: /restconf/specific/datal/
id/{router-id}

The NETCONF XML filter m ght be: <specific><data><id>{router-
i d} </i d></ dat a></ speci fic>
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The sel ection of which request to use for a given Network Elenent is

determned by information stored in the Relation datastore (discussed
in the next section). This allows a single Tenplate to cover

mul tiple access nethods, while preserving reusability and mnin zing

dupl i cati on.

4. Relation
A Rel ation defines the association between a Tenplate and a Network
Element. It provides the contextual paraneters required to apply the
Tenplate to the targeted el enent.

Each Relation is uniquely identified by an id. To establish the
I i nkage, the Relation contains:

* Areference to the tenplate-id of the associated Tenpl at e.

* Areference to the network-element-id of the target Network
El enent .

A Rel ation contains additional contextual information that will be
described in the foll owing sections, including:

* the supported request types,
* the paraneter values, and
* the path identifying the target sub-layer (if applicable).

4.1. Request supported
As previously described, a Tenplate may include nmultiple protocol -
specific request definitions. Since not all devices support al
protocols, the Relation is responsible for specifying which
request(s) are valid for the associated Network Elenent. This
ensures that the correct method is used for data retrieval, wthout
duplicating Tenplate definitions.

4.2. Parameter val ue
In addition, each Relation stores the parameter values required to
instantiate the associated Tenplate. These values are used to

repl ace pl aceholders (e.g., {router-id}) defined in the Tenpl ate when
constructing the actual request.
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If a paranmeter required by the Tenplate is not provided in the

Rel ation, it is assumed that the user or the consum ng system nust
supply this value at runtinme. This design provides flexibility while
ensuring that Tenplates renmain reusable across different contexts.

4.3. Path

Dependi ng on the network nodel i ng approach, a Network El enent may be

encapsul ated within multiple hierarchical |layers — for example: base
— L3 = IS IS Since each Network Elenment is uniquely identified at
the base |l evel, additional context nmay be required to indicate which

| ayer or nodel a Tenplate applies to.

To address this, the Relation includes an optional path value. This
field specifies the relative path fromthe base element to the
targeted sub-layer. For instance:

* |f the Tenplate targets IS-1S attributes, the path value night be
set to /13/isis.

* |If the Tenplate applies to the base layer, the path is set to an
enpty string.

Thi s mechani sm enabl es preci se scoping of the Tenplate within a
| ayered network model, wi thout introducing amnbiguity.

5. Filtering
To support efficient access and scalability, the system provides
multiple filtering mechani sms for querying Relations and Tenpl at es.
These filters allow consuners to only retrieve the rel evant
associ ations based on criteria.

Supported filtering options include:

* By Network Element: Retrieve all Relations associated with a given
network el enent identifier

* By Request Type: Filter Relations or Tenpl ates based on supported
protocol access nethods (e.g., restconf, netconf).

* By Tenplate Type: Sel ect Tenpl ates based on their decl ared base-
type (e.g., config, state, nmetric).

* By Label : Retrieve Tenpl ates based on semantic tags (e.g.,

timers, isis, interface-netrics) that describe the type of
i nformati on provided.

Boudi a, et al. Expires 7 May 2026 [ Page 7]



I nternet-Draft vi vek- nnop- si map- ext - r ef Noverber 2025

These filtering capabilities enable flexible integration with
aut omati on systems and nonitoring platforms, while mnimzing
unnecessary processing and data retrieval

6. SIMAP requirenents
6.1. REQ SCALES

By grouping all requests within a single tenplate, we avoid defining
multiple tenplates for retrieving the sanme information

Additionally, by using the supported attribute of the relation, we
renove the need to create separate tenplates for each network

el ement. This approach also prevents overloading the SIMAP itself.

6.2. REQ SYNCH

Sone types of information remain relatively static over tinme, while
others may change frequently. Using tenplates to retrieve this

i nformati on avoids introducing the conplexity of storing it directly
within SIMAP. It allows the systemto delegate data retrieval to
external sources and focus solely on maintaining structural and
rel ati onal data.

7. Extensions

The tenpl ate can be augmented to support multiple use cases, such as
addi ng a new base type of the tenplate, adding additional |abels, or
nost inmportantly defining the type of request and the associ ated
request buil der.

7.1. Base Type
A templ ate can be categorized as STATE, CONFIG or METRIC. However
SonMe use cases mmy require other base types. These can be introduced
t hrough augnent ati on.
i dentity AUGVENT- EXAMPLE- TEMPLATE- TYPE {
base dr-tnp:tenpl ate-type;
}
7.2. Label
A tenmplate can describe nultiple types of data, and it is not

feasible to include every possible | abel by default. Additiona
| abel s can be introduced through augnentation
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i dentity AUGVENT- EXAMPLE- LABEL {
base dr-tnp: | abel;

}
7.3. Request

The structure of a request nay differ across use cases. These
vari ations can be handl ed by augnenting the base request definition.

The first step is to define a new request type.

i dentity AUGVENT- EXAMPLE- REQUEST- TYPE {
base dr-tnp:request-type;
}

Then, the required el enents for the request can be specified.

groupi ng augnent - exanpl e-request {
| eaf foo {
type string;
}

}

augnent "/dr-tnp:tenplate/dr-tnp:tenplate/" +
"dr-tnp:request/dr-tnp:request-builder" {
when "derived-fromor-self(../dr-tnp:request-type," +
" " AUGVENT- EXAMPLE- REQUEST- TYPE ) ";
uses augnent - exanpl e-r equest;

}

The example below illustrates how to define a NETCONF request with a
subtree filter.

i dentity NETCONF- EXAMPLE- REQUEST- TYPE {
base dr-tnp:request-type;
}

groupi ng net conf - exanpl e-request {
| eaf subtree {
type string;

}

augrment "/dr-tnp:tenplate/dr-tnp:tenplate/" +
"dr-tnp:request/dr-tnp:request-builder" {
when "derived-fromor-self(../dr-tnp:request-type,"
+ " " NETCONF- EXAMPLE- REQUEST- TYPE' ) ";
uses net conf - exanpl e-request;

}
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8.

9

9

1.

Wor kf | ow

The foll owi ng workfl ow outlines the typical steps involved in
defining and using Tenplates and Relations to retrieve data from
network el enents of S| MAP :

1) Define a reusable Tenplate that describes how to access a type of
data. 2) Create the SIMAP fromthe network. 3) Establish Relations
to bind Tenplates to Network El enents based on their role. Popul ate
the required paraneters, path, and supported request types. 4) Use
the filtering concept to retrieve the needed tenplate, resolve
paraneters, and select the correct request type to fetch the desired
dat a.

Note: The order of steps 1 and 2 is not strict; either may be
performed first depending on inplenmentation preferences.

YANG Mbdul es
Tenpl at e

<CODE BEG NS>

nmodul e draft-tenplate {
yang-version 1.1;
nanmespace "urn:ietf:paranms: xn :ns:yang: draft-tenplate”;
prefix dr-tnp;

inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types";

}

organi zati on
"1 NSA Lyon";
cont act
"Editor: Vi vekananda Boudi a
<mui | t 0: vi vekananda. boudi a@ nsa-| yon. fr>";
description
"tenpl ate yang nodel ";

revision 2025-08-01 {
description
"Initial revision";
ref erence

wn o,
3
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identity tenpl ate-type {
description
"base identity for tenplate type";

}

identity CONFI G {
base tenpl ate-type;
description
"tenplate used to retrieve configuration data";

}

identity STATE {
base tenpl ate-type;
description
"tenplate used to retrieve operational state data";

}

identity METRIC {
base tenpl ate-type;
description
"tenplate used to retrieve netrics”;

}

identity label {
description
"base identity for |abel";

}

identity request-type {
description
"base identity for request type";

}

identity ALL_REQUESTS {
base request-type;
description
"all requests"”;

}

container tenplate {
description
"tenpl ate container";
list tenplate {
key "tenplate-id";
description
"tenplate list";
| eaf tenplate-id {
type inet:uri;
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description
"uniquely identifies a tenplate"”;

| eaf description {
type string;
description
"tenpl ate description”;
}
contai ner tenplate-type {
description
"tenpl ate type;
used for filtering tenplate";
| eaf base {
type identityref {
base tenpl ate-type;
}
description
"tenpl ate base type";

| eaf is-historical {
type bool ean;
description
"check if tenplate is used
to get historical data or not";

leaf-1ist |abel {
type identityref {
base | abel;
}
description
"used to defined which data can
be retrieve with the tenplate”;
}
}
list paraneter {
key "paramid";
description
"list of parameter used by request”;
| eaf paramid {
type inet:uri;
description
"uniquely identifies a parameter";

| eaf description {
type string;
description
"paraneter description”;
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}

list request {
key "request-type";
description
"request list";
| eaf request-type {
type identityref {
base request-type;
}
description
"request type";

| eaf description {
type string;
description
"request description”;
}

cont ai ner request-builder {
description
"request container that contains
everything needed to build the request;
paraneters nust be enclosed in brackets.";
}
}
anydata extra {

description
"use for augnentation”;

}
<CCDE ENDS>
9.2. Relation

<CCDE BEG NS>

modul e draft-relation {
yang-version 1.1;
nanespace "
prefix dr-rel;

inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types";

}
import ietf-network {

Boudi a, et al. Expires 7 May 2026
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prefix nw,
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es”;
}

i mport ietf-network-topology {
prefix nt;
reference
"RFC 8345: A YANG Data Model for Network Topol ogi es”;

}

inmport draft-tenplate {
prefix dr-tnp;

}

organi zati on
"I NSA Lyon";
cont act
"Edi tor: Vi vekananda Boudi a
<mai | t 0: vi vekananda. boudi a@ nsa- 1| yon. fr>";
description
"rel ations external of RFC8345";

revision 2025-08-01 {
description
"Initial revision";
reference

}

container relation {
description
"relation container";
list relation {
key "rel ation-id";
description
"relation list";
| eaf relation-id {
type inet:uri;
description
"relation id";

’

}

choi ce network-el ement-ref {
description
"reference to network el ement”
| eaf network-ref {
type leafref {
pat h "/ nw. net wor ks/ nw. net wor k/ nw. net wor k-i d";
}

description
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"reference to network";
}
| eaf node-ref {
type leafref {
pat h "/ nw. net wor ks/ nw: net wor k/ nw. node/ nw. node-i d";
}

description
"reference to node";

| eaf link-ref {
type leafref {
path "/ nw networ ks/ nw. network/nt:link/nt:link-id";
}
description
"reference to |ink";

}
| eaf tp-ref {
type leafref {
path "/ nw networ ks/ nw. net wor k/ nw. node" +
"Int:termnation-point/nt:tp-id";
}

description
"reference to term nation point";
}

| eaf tenplate-ref {
type leafref {
path "/dr-tnp:tenplate/dr-tnp:tenplate/dr-tnp:tenplate-id";
}
description
"reference to tenplate";

| eaf-1ist request-type-supported {

type identityref {
base dr-tnp:request-type;

}

description
"tenplate is generic and may include requests
that are not supported by the network el ement
here, we specify the types of requests
that the network el enment supports
if network el ement supports all request types
ALL- REQUEST may be used";

}
| eaf path {
type string;
description
"network el enent can be augnented and nmay contain
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contai ners nested wthin other containers.
path is used for filtering";
}
|ist paraneter-value {
key "paramref request-type";
description
"paraneter value for network el enent”
| eaf paramref {
type leafref {
path "/dr-tnp:tenplate/dr-tnp:tenplate” +
"/dr-tnp: paraneter/dr-tnp: paramid";
}
description
"reference to tenplate paraneter”;
}
| eaf request-type {
type identityref {
base dr-tnp:request-type;
}
description
"val ue can be different depending on the request”;

| eaf val ue {
type string;
description

"val ue of the paraneter”;
}
}
}
}

}
<CCDE ENDS>
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