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Abstract

The depl oynent of service instances across distributed interconnected
edge-cl oud environnents can be optim zed in terns of performance
expectations and Service Level Objectives (SLGs) satisfaction when
performed taken into account both network and conpute netrics. In
order to do so, this docunent primarily concentrates on existing

st andar di zed nmechani sns, nanely ALTO and CATS, to facilitate such
integration of netrics. The ALTO protocol can be extended to expose
conpute nmetrics froma cloud manager to a network orchestrator or as
part of the network and cost maps, enabling inproved depl oynent of
comput e service instances based on joint awareness of both network
and conputing information. This docunent proposes protoco

ext ensi ons, workfl ows, and operational considerations for ALTO
enhancenents usi ng CATS netri cs.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups nmay also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi mum of six nonths
and nay 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 23 April 2026.
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1. Introduction

Applications such as artificial intelligence (Al) inference and cl oud
rendering require performance optimn zati on based on joint awareness
of both network and conputing information.
[1-D.rcr-opsawg- operational -conmpute-netrics] introduces the service
l'ifecycle, including service deploynent, service selection, and
servi ce assurance. The discussion and docunmentation of the service
sel ection problemare currently being undertaken by the Conputing-
Aware Traffic Steering (CATS) Working Goup, while the service

depl oynent problemstill [ acks a dedi cated venue for resolution

Thi s docunent primarily focuses on the service depl oynent probl em and
| everages the flexibility of ALTO protocol extensions to enable joint
awar eness of both network and conputing information for inproved
conput e service instance depl oynent.
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[I-Dietf-cats-netric-definition], adopted by the CATS Wrking G oup,
defines three netric levels for all CATS-related metrics fromthe
computing domain (e.g., cloud). These netrics are initially intended
to support service instance selection for traffic steering, but they
can al so be exposed for conpute service depl oynent.
[1-D.contreras-alto-service-edge] introduces a nethod for using ALTO
prot ocol extensions for service deploynent, but it does not cover
CATS netrics or their encodings. This document provides

suppl enentary information to [I-D.contreras-alto-service-edge],

i ncludi ng protocol extensions for encodi ng CATS netrics, workfl ows,
and operational considerations for conpute service instance

depl oynent .

2. Workfl ows

The main entities involved in this solution are the ALTO server and
the ALTO client.

*ALTO Server: Deployed in the cloud nanager and network controller,
it is responsible for collecting various CATS netrics.

*ALTO Client: Located in the service orchestrator, it is responsible
for requesting and receiving information fromthe ALTO server, and
for formul ati ng conpute instance depl oynent strategi es based on the
col | ected data.

There are two basic inplenmentation schemes. The interactions between
the ALTO client and servers may vary dependi ng on the chosen node.

2.1. Request and Response
Figure 1 shows the workfl ow under request and response node.
The ALTO client in the service orchestrator within the network domain
first requests conputing donmain information fromthe ALTO server

| ocated in the cloud nmanager, and then requests network domain
informati on fromthe ALTO server in the network controller.
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The ALTO server in the cloud manager collects CATS netrics, including
various LO netrics, calculates L1 and L2 netrics, determ nes and
selects all or part of the netrics fromLO, L1, and L2 to pass to the
ALTO client, encapsul ates the nmessage, and sends the ALTO nessage to
the ALTO client. The basis for the ALTO server in the cloud nmanager
to determ ne which I evel of conputing netrics to send is the request
information fromthe ALTO client. The initial request fromthe ALTO
client will clearly specify the requested | evel of CATS netrics (such
as L2, L1, and/or LO), and for L1 and/or LO netrics, it will specify
whet her to request all netrics at that level or specific ones (e.g.,
only the "conpute type" L1 netric for L1, or only CPU utilization for
LO) .

The ALTO server in the network controller obtains network donain
informati on (such as |ink bandwi dth, |atency, etc.), encapsul ates al
the obtained information in an ALTO nessage, and sends it to the ALTO
client.

The ALTO client sends confirmati on nessages to both ALTO servers.

The ALTO client in the service orchestrator cal cul ates the conpute

i nstance depl oynent net hod based on the obtained conputing domain and
networ k domai n i nformation, and then sends the depl oynent strategy
information to the ALTO server in the cloud nmanager, which notifies
the cl oud manager to deploy the correspondi ng conputing instances.
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Figure 1: Request-Response Mode
2.2. Active Push
Fi gure 2 shows the workfl ow under active push node
The ALTO client establishes Server-Sent Events(SSE) |ong connections
with the ALTO server in the cloud manager and the ALTO server in the

network controller respectively. During connection maintenance, ALTO
servers actively push ALTO nessages to the ALTO client.
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The ALTO server in the cloud nanager obtains CATS netrics, including
various LO netrics, calculates L1 and L2 netrics, determ nes and
selects all or part of the netrics fromLO, L1, and L2 to pass to the
ALTO client, encapsul ates the nessage, and actively pushes the ALTO
nmessage contai ning the selected conputing domain infornation.

The ALTO server in the network controller obtains network domain
i nformati on, encapsulates it in an ALTO nmessage, and pushes it to the
ALTO client.

The ALTO client sends confirmati on nessages and periodi ¢ heart beat
messages to maintain connection status. ALTO servers then reply with
acknow edgment (ACK) nessages if the connections are valid.

The ALTO client fornul ates the compute instance depl oyment strategy
based on the obtained informati on and sends the depl oynent strategy
i nformation.

Note that in the active push node, the ALTO server initially sends L2
| evel computing metrics by default. The ALTO client can carry
requests for L1 and/or LO level netrics (all or part) in the
confirmation nessage, and the ALTO server will start pushing the
requested netrics fromthe next cycle.
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Figure 2: Active Push Mde
2.3. Protocol Extention Exanples
The three-layer metric informati on can be defined by extending the
ALTO endpoi nt cost service in RFC 7285, through extending the "cost-
type" field.

Fi gure 3 shows the exanple in JSON format:
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{
"meta": {
"cost-types": {

"L2-netric": {
"metric-type": "Fully nornalized netric",
"l evel ": "L2",
"cost-node": "nunerical",
"cost-netric": "normalized-val ue"

I

"Ll-netric": {
"metric-type": "Conpute netric",
"l evel ": "L1",
"cost-node": "nunerical",
"cost-netric": "normalized-val ue"

I

"LO-netric": {
"metric-type": "CPU frequency",
"l evel ": "LO",
"cost-node": "nunerical",
"cost-netric": "G gaHertz"

}

}
}
}

Figure 3: cost-type extension

Figure 4 describes the encapsul ation of CATS netrics as well as site
i nformati on based on the ALTO protocol extensions in JSON fornat:
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{
"meta": {
"dependent -vtags": [
{
"resource-id": "nmy-default-networkmap",
"tag": "3ee2ch7e8d63d9f ab71b9b34cbf 764436315542¢e"
}
]
}
"endpoi nt-properties": {
"ipv4: 192.0.2.34": {
"Fully normalized netric": {
"l evel ": "L2",
"value": 5
}
1
"ipv4: 203. 0. 113.56": {
"Conmpute netric": {
"level ": "L1",
"val ue": 3
},
"CPU frequency": {
"level": "LO",
"value": "2.2 G gaHertz"
}
}
}
}

Fi gure 4: alto encodings

In the exanpl e above, the ALTO nessage carries netric information of
two service endpoints. The ALTO server can define and set the
content to be sent, choosing to send all levels of netric information
for the correspondi ng endpoint, or select one level of netrics or a
specific netric within a | evel

3. Operational Considerations

3.1. Compute Instance Depl oynent Strategy
The ALTO client in the service orchestrator formul ates various
computing service instance depl oynment nethods based on conputing and

network information. The procedure of how to generate and depl oy the
strategy should al so be consi dered.
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Firstly, deternmine the availability for instance depl oynent. The
ALTO client must first verify whether a specific site is capable of
hosting the service. Therefore, supplenentary procedures may be
required at the beginning of both workfl ows described in the previous
sections. Upon receiving a service request, the ALTO client needs to
notify the ALTO server in the cloud nanager of the specific resources
required for deploynment (e.g., X CPU cores or Y GB of GPU nenory).

Secondly, determine the priority for instance deploynment. |[If the
ALTO client receives Level 2 (L2) netrics, it may performa direct
summation. If it receives Level 1 (L1) netrics, it may apply a
wei ghted summmation, for exanpl e:

(Score of conputing class L1 netric of a node fromthe cl oud
manager’s ALTO server * weightl) + (Score of normalized network class
L1 metric of a link fromthe network controller’s ALTO server *

wei ght 2)

If the ALTO client receives Level 0 (LO) netrics, the algorithm may

i nvol ve applying a polynom al function over multiple nmetrics. After
computation, the ALTO client sorts the results to determ ne the
priority of instance deploynment, wi th higher scores indicating higher
priority.

Thirdly, determ ne remrmaining resources after instance depl oynent.
Once the conpute service node for deploynment is selected, the ALTO
server conpletes the instance deployment, cal cul ates the remaining
resource availability, and notifies the ALTO client.

3.2. Deploynent Considerations of ALTO Cient and Server

The ALTO server can be co-located with the network controller or
cl oud manager, or deployed separately. Simlarly, the ALTO client
can be co-located with the service orchestrator or depl oyed
separately.

The three-level netric franmework provides flexibility in information
exposure, allowi ng adaptation to different scenarios where the
computi ng and network domains may belong to the sanme or different
service entities.

Dynam ¢ updates of netrics should be considered to ensure the

timeliness and accuracy of information for effective depl oynent
deci si ons.
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4. Security Considerations

Thi s docunent does not introduce new security risks beyond those

i nherent in the ALTO protocol. Security nechanisns specified in

[ RFC7285] and rel ated ALTO extensions (such as access control in

[ RFC7971]) should be applied to protect sensitive conputing and
network i nformation, especially when conmputing and network domai ns
belong to different service entities.

5. | ANA Consi derations
Thi s document has no | ANA acti ons.
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