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Abst r act

Thi s docunent anal yzes the necessarity of setting hierarchica

met hods of conputing netrics distribution. Besides, we propose the
wor kfl ow of hierarchical metric distribution for different CATS

f ramewor ks
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I ntroduction

The path conputation needs to process both network and computing
metrics in CATS. As described in [I-D.ietf-cats-framework], after
the conputing netrics are collected, they will be distributed to CATS
Path Sel ector (C-PS) for path conputation. The CPS can be
integrated into ingress CATS-Forwarders or deployed as a functiona
conmponent of a centralized controller. Conputing netrics are defined
in[l-Dietf-cats-metric-definition]. And
[1-D.ietf-cats-usecases-requirenents] describes the inmportance of the
representation and encodi ng of conputing netrics. As service scale

i ncreases, the data anount reported to C-PS and size of routing table
increases, which will bring greater processing pressure to network
devices. As aresult, the service quality will be affected.
Therefore, it is necessary to set a hierarchical nethod of conputing
metric distribution between service site and different C PSes. The
hi erarchi cal nethod can be set according to geographical distance or
performance of service sites, etc.

Ter mi nol ogy
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1.2. Requirenents Language

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] [RFC8174] when, and only when, they appear in all
capitals, as shown here

2. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 RFC2119 [ RFC8174] when, and only when, they appear in all

capitals, as shown here. This docunent uses terns defined in
[I-Dietf-cats-franework]. W list thembelow for clarification

*Conputing-Aware Traffic Steering (CATS): An architecture that takes
into account the dynamic nature of conputing resources and network
state to steer service traffic to a service instance. This
dynamicity is expressed by neans of relevant netrics.

*I ngress CATS-Forwarder: An entity that steers service-specific
traffic al ong a CATS-conputed path that | eads to an Egress CATS-
Forwar der that connects to the nost suitable service site that host
the service contact instance selected to satisfy the initial service
request.

*Egress CATS-Forwarder: An entity that is located at the end of a
CATS- conput ed path and which connects to a CATS-serviced site.

*CATS Path Selector (G-PS): A functional entity that selects paths
towards service |ocations and instances and whi ch accommpdat es t he
requirenents of service requests. Such a path selection engine takes
into account the service and network status infornation.

3. Definition and requirenents of hierarchical nmetric distribution
The hierarchical nethod of cpnputing netrics is based on the CATS

framework defined in [I-D.ietf-cats-framework] (see Figure 1, the
figure is replicated here for better understanding).
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information). And the service sites classified as low priority only
report a sinple conmputing nmetric (i.e. available or unavailable). If
the priorities are classified by distance, then the near service site
can be set to a higher priority. On the one hand, setting a

hi erarchi cal nethod of conmputing netric distribution can reduce the
processi ng pressure of network devices and the size of distribution
data and routing table. On the other hand, the increase in service
del ay caused by processing | arge amounts of data can be avoi ded. The
impact is particularly obvious when C-PS is depl oyed i n CATS-
Forwader. Therefore, hierarchical nethod of conputing netric
distribution is particularly inportant in distributed and hybrid
nodel .

In the distributed nmodel, all computing nmetrics are processed in CPS
in the ingress CATS-Forwarder. It is better to set a suitable
priority for each service site. Therefore, the processing pressure
of the CATS-Forwarder can be relieved while maintaining sufficient
service resource utilization.

In the centralized nodel, all computing nmetrics are processed in
centralized CPS. A centralized CPS may have a hierarchical contro
system and different |evels of controllers can be set to receive
different |levels of the conmputing nmetric.

In the hybrid nodel, conputing netrics can be chosen to be processed
in the ingress CATS-Forwarder or centralized G PS according to
service types. [I1-D.yi-cats-hybrid-solution] has discussed how to
choose the appropriate processing location in different scenarios.
Because not all conputing netrics need to be processed in the CATS-
Forwarder in hybrid nodel, the hierarchical nethod can be nore
flexible.

4. Optional hierarchical paraneters

The priority of service sites is deternined by paraneters of service
sites, such as geographi cal distance and performance. Wen
calculating the priority, different paraneters of service sites are
assigned different weights based on the service type. The paraneter
scores of different service site paraneters are obtained first. The
sum of all products of paraneter scores and correspondi ng weights is
the priority score. The higher the priority score, the higher the
priority of the service site.
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4.1. Ceographical distance

Geogr aphi cal distance is the distance between ingress CATS- Forwar der

and egress CATS-Forwarder. If prioritizing based on geographic
di stance, whether the distance between each network device is known
needs to be considered. If the distance is unknown, the distance can

be nmeasured through the network packet transm ssion delay. Paraneter
score of distance is negatively correlated with the distance.

4.2. Performance of service sites

The performance of a service site is related to the processing speed
and resource idle rate of the service site. Paranmeter score of
service site performance is positively correlated with the

per f or mance.

4.3. Number of service sites
TBD
4.4. O her Options
TBD
5. Workflow of hierarchical netric distribution

The ingress CATS- Forwarder receives service request and send it to
egress CATS- Forwarder connected to the service site. Then the egress
CATS- Forwar der cal cul ates the priority of service sites according to
the obtai ned paranmeters of service sites and send instruction
messages to them Instruction nessages are used to indicate the
priority of the corresponding service site. The egress CATS-Forwader
reci eves conputing netrics fromservice sites and send conputing
metrics to GPS (CATS Path Selector). The conmputing netrics of a
service site is determ ned based on the priority of the service
site.. For different CATS franmeworks, the workflow of hierarchica
metric distribution is different.

5.1. Distributed node
When an egress CATS- Forwar der establishes a one-to-one nei ghbor
relati onship with an ingress CATS-Forwarder, the egress CATS-Forwader

determ nes what |evel of conputing netric to report to GPSin this
i ngress CATS- For war der .
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5.

5.

Yi

2. Centralized nodel

The egress CATS- Forwader deternines what |evel of conmputing nmetric to
report to the different level of controller in the centralized C PS.

3. Hybrid nodel

The hierarchical policies are set in both egress CATS-Forwarder and
centralized G PS.

Firstly, the egress CATS-Forwarder determnine whether to report the
collected conmputing nmetrics to centralized CGPS or CGPS in the

i ngress CATS- Forwar der according to the requirenments (delay or gl obal
utilization, etc.) of different service types.

If the CATS-Forwarder is selected, the hierarchical netric
di stribution workflow foll ows the distributed nodel nentioned above.

If there is hierarchical control in hybrid nodel, the hierarchica
metric distribution workflow follows the centralized nbpdel nentioned
above.

Security Considerations
TBD

I ANA Consi derations
TBD
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