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Abst ract

The Distributed Resource Orchestration and Dynam ¢ Schedul i ng (DRO
DS) standard in cross-domain cloud-native environnents ains to
address the chall enges of resource nanagenent and scheduling in

mul ti-cloud architectures, providing a unified framework for
efficient, flexible, and reliable resource allocation. As enterprise
applications scale, the limtations of single Kubernetes clusters
becone increasingly apparent, particularly in terns of high
availability, disaster recovery, and resource optimzation. To
address these chall enges, DRO DS introduces several innovative

t echnol ogi es, including dynam c wei ght-based schedul i ng, storage-
transm ssi on-conpute integration nechanisns, follow up scheduling,
real -tinme nonitoring and automated operations, as well as gl oba
views and predictive al gorithns.

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 docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may 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 docunents 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 16 Novenber 2025.
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1. Introduction

The evol uti on of cloud-native conputing has precipitated the
energence of Kubernetes as a predom nant orchestration framework for
cont ai neri zed workl oads, a paradi gm substantiated by its w despread
adoption in enterprise environnents. This technol ogi cal progression,
however, reveals inherent architectural constraints when applied to
singul ar adm ni strative domai ns, manifesting principally in
suboptimal fault tol erance nechani sns, inadequate disaster recovery
protocols, and inefficient resource allocation strategies under

scal ed operational demands.

Contenporary infrastructure paradi gnms denonstrate increasing adoption
of multi-cloud deploynment nodels, a trend driven by their inherent
advant ages in operational expenditure optimzation, geospatial fault
domai n distribution, and conpliance-driven environnental segregation
These hybrid architectures neverthel ess introduce novel systenic
conplexities. Current inplenentations typically exhibit network
segnment ati on patterns where Kubernetes clusters operate within

di screte subnet boundaries, engendering resource fragnentation that
fundanental | y constrains dynam ¢ workl oad redistribution while

i nduci ng cross-domain | oad asymetry.

The Kubernetes ecosystemni s response to these chall enges materialized
t hrough KubeFed V2, a federated scheduling mechani sm desi gned for

mul ti-cluster coordination. Academ c evaluations and industry

i npl ementation reports, however, identify persistent linmtations in
its architectural inplenmentation. Notable deficiencies include the
reliance on predeternm ned weighting coefficients for resource
distribution, inconplete integration patterns for stateful workload
managenent, and constrained telemetry capabilities for real-tine
cluster state observation
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To address these shortcomings, there is an urgent need for a new
cross-domai n schedul i ng engi ne capabl e of dynanically managi ng and
optim zing resources across multiple domains, providing robust
support for stateful services, and offering conprehensive real-tine
nmoni toring and automation capabilities. This docunent proposes the
Di stributed Resource Orchestration and Dynami ¢ Schedul i ng ( DRO DS)
standard for cross-domai n cloud-native environnments, designed to neet
these requirenents. This document normatively references [ RFC5234]
and provides additional information in [KubernetesDocs] and

[ Kar madaDocs] .

1.1. Requirenents Language

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

2. Scope

This standard provides a unified framework for distributed resource
managenent across cloud service providers, regions, and heterogeneous
conputing environments. It is primarily applicable to scenarios such
as cross-domain resource orchestration in nulti-cloud architectures
(e.g., hybrid depl oynents on AWS/ Azure/ GCP), distributed resource
scheduling (e.g., resource coordination between eastern and western
data centers), unified managenent of heterogeneous conputing
environments (e.g., CPU GPU FPGA hybrid architectures), and cross-
domai n high-availability depl oynent of stateful services (e.g.

dat abases, nessage queues). The technical inplenentation boundary is
strictly limted to resource abstraction | ayer scheduling strategies
and does not involve specific details of underlying network
infrastructure. It adheres to the principle of cloud service
provider neutrality and does not nandate specific vendor

i npl ement ati on sol utions.
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3.

3.

3.

The intended audi ence for this standard includes nulti-cloud
architecture designers, cloud-native platform devel opers, and

di stributed system operations engineers. As an enhanced extension
conponent of existing single-cluster schedulers (e.g., the Kubernetes
default scheduler), this standard does not repl ace basic scheduling
functionalities. Instead, it introduces innovative nechani sns such
as dynam c wei ght-based schedul i ng and storage-transm ssion-conpute
integration to achieve coll aborative optim zation of cross-domain
resources. The technical specifications focus on control plane
architecture design, scheduling process standardi zation, and API
interface definitions, while naintaining openness to specific

i npl ementation technol ogi es on the data pl ane.

Ter m nol ogy
1. Definitions

* *Cross-Domain*: Refers to multiple independent Kubernetes clusters
or cloud environnents.

* *Distributed Resource Orchestration (DRO) *: The process of
managi ng and coordi nating resources across nultiple donains.

* *Storage- Transni ssion-Conpute Integration (STCl)*: A nethod for
uni fi ed managenment of storage, data transnission, and conputing
resour ces

* *Resource Water Level (RW)*: A netric representing the proportion
of current resource usage relative to total avail able resources.

* *d@ obal View (GV)*: A conprehensive overview of all domain
resources and their states.

* *Foll ow Up Scheduling (FS)*: A scheduling nechani smthat ensures
consi stency and efficiency of stateful services across donmins.

2. Abbreviation

* *Kubernetes (K8s)*: An open-source container orchestration
pl at f or m

* *Cloud-Native*: Applications and services specifically designed to
| everage cloud conputing platfornmns.

* *Dynam ¢ Scheduling (DS)*: A scheduling mechanismthat adapts to
real -tine resource availability and demand
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*Application Progranming Interface (API)*: A set of rules and
protocols for building and interacting with software applications.

*Key-Value Store (KV Store)*: A type of database that stores,
retrieves, and nanages data using a sinple key-val ue net hod.

*Predictive Algorithm (PA)*: An algorithmthat forecasts future
resource demands based on historical data and current trends.

*Stateful Service (SS)*: Services such as databases and caches
that maintain state between client interactions.

*Real -Tinme Monitoring (RTM*: Continuous real-time nmonitoring of
system heal th and resource usage.

4. Overview

In

this section, we introduce the challenges in this field and the

functional requirements of DRO DS.

4. 1.

BACKGROUND AND CHALLENGES

The cross-donmai n depl oynent of cloud-native technologies is

under goi ng a paradigmshift from single-domain to nmulti-cloud hybrid
architectures. |Industry practices indicate that enterprises conmonly
face system c performance degradati on caused by cross-cl oud resource
schedul i ng, exposing deep-seated design |limtations of traditiona
schedul i ng nechani sns in dynam c het erogeneous environnments. The
fundanental contradictions are reflected in three aspects:

4.1.1.

*

Zhou,

RESOURCE FRAGVENTATI ON CHALLENGES

Differences in resource abstracti on nodels across heterogeneous
cloud platfornms create scheduling barriers. Fragnentation in
virtual nmachine specifications, storage interfaces, and network
QS policies makes it difficult to construct a gl obal resource
Vi ew.

Storage locality constraints and spatiotenporal msmatches in
conputing resource distribution lead to simultaneous resource
idling and contention.

Bandwi dt h fluctuations and cost sensitivity in cross-domain

networ k transm ssion significantly increase the conplexity of
schedul i ng strategies.
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4.

4.

1.

.1

2

2

3.

SCHEDULI NG LATENCY BOTTLENECKS
Peri odi c polling-based state awareness nechani sns struggle to
capture instantaneous |oad changes, resulting in decision biases
during traffic burst scenarios.
The cunul ative delay effect of cross-domain comrunication in the
control plane causes policy synchronization |ags, which worsen
nonlinearly in | arge-scal e network domai n scenari os.

Static resource allocation strategi es cannot adapt to the diurna
fluctuations of workloads, |eading to resource m snatches.

OPERATI ONAL COVPLEXI TY DI LEMVAS

Semantic differences in heterogeneous nonitoring systens reduce
the efficiency of root cause analysis.

The cross-domain extension of service dependency chains results in
fault propagation paths with nesh topol ogy characteristics.

Inmplicit errors caused by environmental configuration drift are
exponentially anmplified in cross-donain scheduling scenari os.

Function Requirenents of DRO DS

DRO- DS shoul d support the follow ng functionalities

1.

Zhou,

*Uni fied Abstraction and Model i ng of Cross-Domain Resources*: The
system nmust establish a standardi zed resource description
framewor k, supporting unified semantic mapping of resources such
as virtual machines, storage, and networks in multi-cloud

het er ogeneous environnents. This elimnates differences in
resource specifications and interface policies across cloud

pl atforns, enabling discoverability, neasurability, and

col | aborati ve nanagenent of gl obal resources, thereby addressing
schedul i ng barriers caused by resource fragnentation

*Dynam ¢ Wei ght El astic Schedul i ng Mechani snt: Based on real -tine
dommi n resource water |levels, load states, and network topol ogy
data, dynamically cal cul ate scheduling weight coefficients for
each domain. Automatically adjust resource allocation directions
based on task priorities and business policies to achieve

bal anced distribution in high-l1oad scenarios and resource
aggregation in | ow | oad scenarios, overcom ng the |atency

bottl enecks of static scheduling strategies.
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3. *Topol ogy- Aware Scheduling for Stateful Services*: For statefu
services such as databases and nmessage queues, integrate network
| atency detection, storage locality constraint analysis, and
servi ce dependency relationship nodeling to intelligently select
the optinmal depl oynent donmain and provi de snmooth mgration
strategi es, ensuring service continuity, data consistency, and
fault recovery capabilities in cross-domain scenari os.

4. *|ntegrated Storage-Transm ssion-Conpute Col | aborative
Schedul i ng*: Through data hotspot identification, hierarchica
caching strategies, and increnmental synchronization optim zation,
achi eve tightly coupl ed deci sion-making for storage resource
di stribution, data transni ssion paths, and computing task
schedul i ng, mnimzing cross-donai n data transfer overhead and
i mproving resource utilization efficiency.

5. *Cross-Domain Intelligent Mnitoring and Autonated Operations*:
Build a unified collection and standardi zed transfornmation |ayer
for heterogeneous nonitoring data, support topology nodeling and
root cause anal ysis of service dependency chains, and
automatically trigger operations such as scaling and fail over
based on predefined policies, reducing the conplexity of nanua
i ntervention.

6. *Elastic Scaling and Cost-Aware Optim zation*: Integrate
hi storical |oad pattern analysis and nulti-cloud cost nodels to
achi eve predictive resource pre-allocation and cost-perfornmance-
optim zed scheduling strategies, support elastic resource
provisioning for burst traffic, and optim ze cross-cloud costs,
avoi di ng resource mni smat ches and waste.

7. *Cloud-Native Ecosystem Conpatibility*: Miintain AP
compatibility wi th mainstream container orchestration systens
such as Kubernetes, support Custom Resource Definition (CRD)
ext ensi ons and cross-donmi n federati on managenent standards,
avoi d vendor |ock-in, and reduce adaptation costs for existing
archi tectures.

4.3. SystemlInteraction Mde
4.3.1. Control Plane Mdel

In multi-domain environnents, to effectively manage nultipl e donmains,
a dedi cated control plane is necessary to handl e domain joi ni ng/
eviction, state managenent, and application scheduling. The contro
plane is logically separated fromthe domai ns (data pl ane) where
applications actually run. Depending on enterprise needs and scal e,
the control plane in a DRO DS-based managenent/control architecture
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can adopt two depl oynment nodes: control plane with dedi cated donain
resources and control plane sharing domain resources with the data
pl ane.

4.3.1.1. Control Plane with Dedi cated Donai n Resources

In this node, control plane conmponents exclusively occupy one or nore
dedi cat ed domai ns as "control domains" for executing all multi-domain
managenent deci sions. These control domains do not run actua

busi ness applications but focus on managi ng the state and schedul i ng
of other worker donmmins. Control dommins can ensure high
availability through el ection nechani sns, avoiding single points of
failure. Wrker domains contain multiple "worker nodes," each
runni ng actual business applications. As shown in Figure 1, the
control plane and data plane are physically isolated, ensuring system
stability and security. Deploying nultiple control dommins achieves
hi gh availability of the control plane, preventing systemw de
failures due to a single control domain failure. This deploynent
mode is suitable for conplex, large-scale multi-domain environnents
with high isolation and stability requirements.

S +
| Control Plane |
| ... + |
| | cross-domai n Managenent Conponents | |
| o m m e e e e e e e e e e e e e e e e e e e e e e e mmemmao + |
T +
I
\Y,
o +
| control Flow |
o m e e e oo - +
I
Y,
e m m e e e e e e e e e e e e e e e e e e e e e e meeee—o oo +
| e + e + |
| | Wor ker C uster| | Wor ker C uster| |
I I I I I I
| | appl app2 ....| | appl app2 ... | |
| R + R + |
| Data Pl ane |
e m e e e e e e e e e e e e e e e e e e e e e e meee— oo oo +

Figure 1: Control Plane with Dedicated Domai n Resources
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4.3.1.2. Control Plane Sharing Domain Resources with Data Pl ane

In this node, control plane conponents share the sanme general domain
wi th business applications. Control plane conponents determ ne
mast er - sl ave rel ati onshi ps through el ection nechani sns, with the

mast er control plane responsible for managenent deci sions across al
general domains. This deployment approach sinplifies infrastructure
and reduces resource costs but may lead to nutual interference
between the control plane and data plane. As shown in Figure 2, this
node does not require additional dedicated control domains, resulting
in lower overall resource usage. It is suitable for snall-scale

mul ti-domain environments with relatively sinple depl oynent and

mai nt enance.

Figure 2: Control Plane Sharing Donain Resources with Data Pl ane
4.3.2. Network Mbddel

In the network nodel, multiple domains (whether based on the same or
different cloud providers) typically operate in network isolation,
each within its own subnet. Therefore, ensuring network connectivity
becomes a critical issue in multi-domain collaboration. The network
connectivity between domai ns depends on specific usage scenari 0s.

For exanple, in tenant isolation scenarios, strict network isolation
is required between domains of different tenants to ensure security;
in high availability or elastic scaling scenarios, business
applications may require east-west network access, ensuring that
applications can comrmuni cate with each other regardl ess of the donain
they run in. Additionally, the nulti-donain control plane nust be
able to connect to all domains to inplement nmanagenent decisions. To
achi eve inter-domain connectivity, the follow ng two approaches can
be used.

4.3.2.1. Gateway Routing

Gateway routing is a nmethod of achieving cross-donmai n comruni cati on
by depl oyi ng gateways in each domain. Specifically, gateways are
responsi bl e for forwarding packets fromone domain to the target
address in another domain. This approach is simlar to the nmulti-
networ k nodel in service neshes (e.g., Istio), where cross-donain
busi ness application network activities are forwarded by gateways,
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ensuring service-to-service conmuni cation

4.3.2.2. Overlay Network Overl ay

An overlay network is a nethod of constructing a virtual network

usi ng tunneling technol ogy, enabling nultiple domains to be logically
in the sanme virtual subnet despite being physically located in
different clouds or VPCs, thereby achieving direct network
connectivity. The core idea of an overlay network is to build
tunnel s over the Layer 3 network (I P network) to transmt Layer 2
packets (e.g., Ethernet franmes), fornming a flat virtual network.

4.3.3. Service Discovery and Governhance

5.

5.

In this standard, a cross-domain service (Miulti-C uster Service)
refers to a collection of service instances spanning nmultiple

domai ns, and its nanagenent and di scovery nechanisns follow the
definitions in [KEP-1645]. Cross-donain services allow applications
to perform consistent service registration, discovery, and access
across multiple domains, ensuring seam ess operation of business
applications regardl ess of their domain |ocation. Service
registration information is witten to the KV Store via the API
Server, and the schedul er makes cross-domain service routing

deci sions based on the gl obal service directory, with the nonitoring
system synchroni zing the health status of services in each domain in
real tine.

Architecture
1. Logic Architecture
The architecture design references [ KarnmadaDocs]. This docunent

provi des a reference functional architecture for DRO-DS, as shown in
Fi gure 1.
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o o mm e o e e e e o e e e e e meeao oo +
| Control Pl ane |

| S + S + E S + |

| | APl Server <------- > Scheduler <------ > KV Store|

| S RS S RS + S RS S RS + S + |

I I I I

I v v I

| o e e e e oo o + o e e e e oo o + |

| | Controller | | Monitoring | |

| | Manager <------- > System | |

| S RS S RS + e + |

S - I e I e +

| (Managenment Commands) | (Metrics Collection)
% %

TS | ----------------------- | ------------------------ +
I I I I
| S RS V------ + S RS V------ + |
| | Custer 1 | | Custer 2 | ... |
| | (Data Pl ane)| | (Data Pl ane)| |
| T + T + |
o m m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo o +

Figure 3: Logic Architecture O DRO DS

The DRO-DS architecture ainms to provide a unified franmework for
resour ce managenent and schedul i ng across multiple domains in cloud-
native environments. The key conponents of the architecture include:

* *DRO-DS APl Server*: The DRO- DS APl Server serves as the centra
hub for receiving and distributing scheduling requests. It
communi cates with other system conponents, coordinates commands,
and ensures that tasks are properly schedul ed and executed. The
APl Server supports both synchronous and asynchronous
conmmuni cation, allowing flexible integration with various tools
and systens.

*  *DRO DS Schedul er*: The DRO DS Schedul er is responsible for the
core resource scheduling tasks. It integrates the characteristics
of resources across three dinmensions - network, storage, and
conputing power - to construct a nulti-nodal network resource
scheduling framework. It intelligently allocates these resources
to ensure optinmal perfornance and resource utilization. The
schedul er enpl oys the Storage- Transmi ssi on- Conpute | ntegration
(STCl) nethod, tightly coupling storage, data transm ssion, and
computing to minimze unnecessary data novenent and inprove data
processing efficiency.
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The schedul er uses a dynani c wei ght-based schedul i ng nechani sm
where the wei ght assigned to each domain is determined by its
Resource Water Level (RW) - a netric that reflects the proportion
of current resource usage relative to total avail able resources.
Thi s dynam ¢ approach enabl es the scheduler to adapt to changes in
resource availability and denmand, ensuring bal anced resource

al | ocati on across domai ns.

*DRO-DS Controll er Manager*: The DRO- DS Control |l er Manager
consists of a set of controllers for managi ng both native and
customresources. It conmmunicates with the APl Servers of

i ndi vi dual domains to create and nanage Kubernetes resources. The
Control | er Manager abstracts all domains into a unified Cluster-
type resource, enabling sean ess cross-domain resource and service
di scovery. This conponent al so ensures consistent nmanagement of
stateful services such as databases and caches across donai ns.

*DRO-DS Monitoring Systent: The DRO- DS Monitoring System provides
real-tine visibility into the health status and resource usage of
all domains. It collects and anal yzes nmetrics from each domain,
of fering conprehensive nmonitoring data to hel p operators quickly
identify and resolve issues. The Monitoring System supports

aut onat ed operations, automatically adjusting scheduling
strategi es based on real -tine resource usage and system health.
This ensures high availability and efficiency of the system even
under changi ng conditi ons.

*Key-Value Store (KV Store)*: The KV Store is a distributed key-
val ue database that stores netadata about the system ensuring
consistency and reliability across all domains. It supports the
G obal View (GVY) of the system enabling the scheduler to rmake

i nformed deci si ons based on a conprehensi ve under st andi ng of
resource availability and usage. The KV Store also facilitates
the inplementation of Predictive Algorithnms (PA), which forecast
future resource demands based on historical data and current
trends.

6. APl Specification

Zhou,

Ceneral Conventions

* Aut henti cati on Met hod*: The Bearer Token aut hentication nechani sm
is used, with the request header including "Authorization: Bearer
<j wt _t oken>".

*Version Control Policy*: Al interface paths start with "/api/

vl/", and in the event of a subsequent version upgrade, the path
changes to "/api/v2/".
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*Error Code Specification*: The error response body includes the

followi ng fields:

- code: The error code (e.g., CLUSTER NOT_FOUND) .

- message: A human-readabl e error description.

- details: An error detail object.

*Exanpl e error response*:

}
6. 2.

6.2. 1.

6.2.2.

Zhou,

code": "POLI CY_CONFLI CT",
message": "Policy nane already exists",
details": {"policyNane": "default-policy"}
Control Pl ane API

Cl uster Managenent Interface

*Interface Path*: /api/vl/clusters

*Met hods and Functions*:

- CET: Retrieve a list of all registered domains.

- POST: Register a new donmain.

{
#Request exanpl e
"name": "gcp-production”,
"endpoint": "https://k8s.gcp. exanpl e",
"capabilities": ["gpu", "tls-encryption"]
}

DELETE /{cl ust er Name} : fi# I 3% 73 it .
Pol i cy Managenent Interface
*Interface Path*: /[api/vl/ propagationpolicies
*Met hods and Functi ons*:

- POST: Create a resource propagation policy.

et al. Expi res 16 Novenber 2025
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{

#Request exampl e

"name": "cross-region-policy"”,

"resourceType": "Depl oynent",

"targetClusters": ["aws-us-east", "azure-europe"]
}

- PATCH /{policyNane}: Update a policy using theapplication/
mer ge- pat ch+j son format.

6.2.3. ResourcePlacenentPolicy *Interface*

* *|Interface Path*: [apis/nulticluster.io/vlal phal/
resour cepl acement pol i ci es

*  *Met hods and Functions*:

- CET: Retrieve a list of all resource placenent policies or
query a specific policy.

- POST: Create a resource placenent policy, defining the target
domai ns for resource distribution

- DELETE /{policyNane}: Delete a specified placenent policy.

#POST creation exanpl e
api Version: multicluster.io/vlal phal
ki nd: ResourcePl acenent Pol i cy
met adat a
nane: webapp- pl acenent
spec:
resourceSel ector:
api Versi on: apps/vil
ki nd: Depl oynent
nane: webapp
nanespace: production
target Cl usters:
- selectorType: name # Supports "nanme" or "label"
values: ["cluster-east™, "cluster-west"]

6.2.4. ClusterOverridePolicy Interface

* *|Interface Path*: [apis/nulticluster.io/vlal phal/
clusteroverridepolicies

*  *Met hods and Functions*:
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- CET: Retrieve a list of all override policies or query a
specific policy.

- POST: Create an override policy for a specific domain,
overriding the configuration of resources in that donain.

- DELETE /{policyName}: Delete a specified override policy.

# POST creation exanple
api Version: multicluster.io/vlal phal
ki nd: C usterOverridePolicy
nmet adat a:
nane: gpu-override
spec:
resour ceSel ect or:
api Versi on: apps/vl
ki nd: Depl oynent
nane: ai-nodel
nanespace: default
overri des:
- clusterSel ector:
nanes: ["gpu-cluster"]
el dPat ches:
- path: spec.tenpl ate. spec. containers[0].resources.limts
val ue: {"nvidia.conm gpu": 2}

f

6.2.5. Task Scheduling Interface
* *Interface Path*: /api/vl/bindings
* *Methods and Functions*:
- POST: Trigger a cross-domain scheduling task
- CET /{bindingld}/status: Query the status of a scheduling task.
6.3. Data Plane API
6.3.1. Resource Reporting Interface
* *Interface Path*: /api/vl/metrics
* *Methods and Functions*:

- PUT: Report real-tine resource netrics for a domain.
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{
# Request exanple
"cluster": "aws-us-east",
"timestanp": "2023-07-20T08: 30: 002",
"cpuUsage": 72.4,
"menoryAvail abl e": 15.2

}

- POST /events : Push domain event notifications.
6.3.2. Status Synchronization Interface
* *|Interface Path*: /[api/vl/sync
* *Methods and Functions*:
- PUT /configs: Synchronize donain configuration information.

- POST /batch: Batch synchronization of status (supports up to
1000 obj ects per request).

6.4. NMonitoring API
6.4.1. Real-tine Query Interface
* *|Interface Path*: /[api/vl/ nonitor
*  *Methods and Functions*:
- GCET /realtine: Retrieve a real-tinme resource nonitoring view
# Response exanpl e
"activeC usters": 8,

"total Pods": 2450,
"networkTraffic": "1.2CGops"

}

6.4.2. Historical Data Interface
* *|nterface Path*: /api/vl/history
* *Methods and Functions*:
- CET /schedul es: Query historical scheduling records.

0 startTinme: Start tine (in | SC8601 format).
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o endTinme: End tine.

o maxEntries: Maxi mum nunber of entries to return (default is
100) .

- GCET /failures: Retrieve systemfailure history |ogs.
7. Scheduling Process

The DRO- DS scheduling process is designed to be nodul ar and
extensible, allowi ng for custom zation and adaptation to different
environments. The process consists of four nain steps:

7.1. Initializing Scheduling Tasks

1. *Task Request Reception*: The systemreceives a new scheduling
task request, which includes information about the nature of the
task, its priority, and resource requirenents.

2. *Paraneter Validation*: The systemvalidates the task paraneters
to ensure their integrity and legality.

3. *Task ldentification*: A unique identifier is assigned to the
task to track and manage it throughout the scheduling process.

7.2. Collecting Dormai n Resource |Information

1. *Total Resource Query*: The system queries each domain to
determne the total avail able resources, including conputing,
storage, and network capacity.

2. *Single Node Maxi mum Resource Query*: The system checks the
maxi mum avai | abl e resources of each node within a domain to
prevent resource fragnentation and scheduling failure.

7.3. Fornul ating Scheduling Policies

1. *Task Analysis*: The submitted task is mapped through the network
nmodal ity mapping nodule to its resource requirements across three
di mensi ons: storage tier, network identifier, and conputing power
(GPU performance).

2. *Domain Filtering*: Based on the task’s three-dinensiona
resource requirenments and constraints specified in the
application policy (such as region/cloud provider restrictions),
domai ns with resource water |evels exceeding limts are excl uded,
and unsuitabl e donmains are filtered out.
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3. *Candi date Donmain Scoring*: The system eval uates the renaining
candi dat e domai ns, considering factors such as current resource
availability, task priority, resource constraints, and |oad
bal anci ng across domai ns. The wei ghts of each factor are
automatically adjusted based on real-tine nonitoring data, for
exanmpl e, increasing the network weight coefficient in scenarios
wi th sudden traffic surges

4. *Optinmal Domain Sel ection*: The system sel ects the domain with
the hi ghest score to deploy the task

7.4. Resource Allocation and Binding

1. *Task Allocation*: The system assigns the task to the sel ected
domain to ensure its execution within the specified timefrane.

2. *Resource Status Update*: The system updates the resource status
of the selected domain, recording the task assignment and
resource utilization

3. *Notification and Execution*: The systemnotifies the rel evant
nmodul es of the task assignment and nonitors its execution to
ensure snoot h operation

8. | ANA Consi derati ons
This meno i ncludes no request to | ANA
9. Security Considerations

* The DRO- DS system nust operate within a trusted environnent, such
as a private cloud or enterprise-level infrastructure, where
security neasures are already in place. However, to ensure the
security of the system in accordance with the privacy
considerations in Section 7.5 of [RFC7644], this standard requires
the followi ng nmeasures when handling personally identifiable
i nformati on:

- *Authentication and Authorization*: Al comruni cati ons between
conponents nust be authenticated and authorized to prevent
unaut hori zed access.

- *Encryption*: Sensitive data, such as task configurations and

resource netadata, nmust be encrypted both at rest and in
transit.
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- *Audit Logs*: Conprehensive audit |ogs nust be maintained to
track all systemactivities, facilitating troubl eshooting and
security investigations.

- *lsolation*: Resources and services nust be isolated to prevent
cross-donmai n attacks and ensure that failures in one donmain do
not affect other donains.
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