Dataset and Model

Motivation
Currently, the EdgeAl features depend on the object dat aset and nodel

This proposal provides the definitions of dataset and model as the first class of k8s resources.

Goals

® Metadata of dat aset and npbdel objects.
® Used by the EdgeAl features

Non-goals

® The truly format of the Al dat aset , such as i nagenet, cocoortf-record etc.
® The truly format of the Al nodel , such as ckpt , saved_nodel of tensorflow etc.
® The truly operations of the Al dat aset , such as shuf fl e, cr op etc.

® The truly operations of the Al nodel , such astrain,inference etc.

Proposal

We propose using Kubernetes Custom Resource Definitions (CRDs) to describe the dataset/model specification/status and a controller to synchronize
these updates between edge and cloud.

» kubectl get datase
¥ Kubectl get model
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Use Cases
® Users can create the dataset resource, by providing the dat aset url, f or mat and the nodeNane which owns the dataset.
® Users can create the model resource by providing the nodel url and f or mat .
® Users can show the information of dataset/model.
® Users can delete the dataset/model.

Design Details



CRD API Group and Version

The Dat aset and Mbdel CRDs will be namespace-scoped. The tables below summarize the group, kind and API version details for the CRDs.

® Dataset
Field Description
Group edgeai.io

APIVersion | vlalphal

Kind Dataset
® Model
Field Description
Group edgeai.io

APIVersion ' vlalphal

Kind Model

CRDs

® Dat aset crd


http://edgeai.io
http://edgeai.io

api Versi on: api extensi ons. k8s.i o0/ vl
ki nd: Cust onResour ceDefinition

net adat a:

nanme: datasets. edgeai.io
spec:

group: edgeai.io

names:

ki nd: Dat aset
plural: datasets
scope: Nanespaced
ver si ons:
- nane: vlal phal
subr esour ces:
# status enabl es the status subresource.
status: {}
served: true
storage: true
schena:
openAPI V3Schenma:
type: object
properties:
spec:
type: object
properties:

dataurl :
type: string
format:
type: string
nodeNane:
type: string
st at us:
type: object
properties:

nunber O Sanpl es:
type: integer
updat eTi me:
type: string
format: datatine

addi tional PrinterCol ums:

- nane: Nunber O Sanpl es
type: integer
description: The nunber of sanples in the dataset
jsonPat h: ".status. nunber Of Sanpl es”

- nane: Node
type: string
description: The node name of the dataset
jsonPath: ".spec.nodeNane"

- nanme: spec
type: string
description: The spec of the dataset
jsonPath: ".spec"

® Model crd



api Versi on: api extensi ons. k8s.i o0/ vl
ki nd: Cust onResour ceDefinition

net adat a:
nanme: nodel s. edgeai .i o
spec:
group: edgeai.io
names:
ki nd: Model

plural: nodels
scope: Nanespaced
ver si ons:
- nane: vlal phal
subresour ces:
# status enables the status subresource.
status: {}
served: true
storage: true
schena:
openAPI V3Schenma:
type: object
properties:
spec:
type: object
properties:
nmodel Ur | :
type: string
status:
type: object
properties:
updat eTi nme:
type: string
format: datetinme
metrics:
type: array
items:
type: object
properties:
key:
type: string
val ue:
type: string

addi ti onal PrinterCol ums:
- nane: updat eAGE

type: date
description: The update age
jsonPath: ".status.updateTi nme"

- nane: netrics
type: string
description: The netrics
jsonPath: ".status.nmetrics"

CRD type definition

® Dat aset



type Dataset struct {
netavl. TypeMeta “json:",inline""

netavl. Gbj ect Meta " j son: " netadata, om tenpty"”
Spec Dat aset Spec “json:"spec"®
Status DatasetStatus “json:"status"®

}

type Dat aset Spec struct {
DataUrl string “json:"dataUrl""
For mat string “json:"format""
NodeNane string "json:"nodeNane""

}

type DatasetStatus struct {
Updat eTi e *metavl. Time "json:"updateTine, omtenpty"’
Nurmber Of Sanpl es i nt *j son: "nunber Of Sanpl es"”

}

/] +k8s: deepcopy-gen:interfaces=k8s.i o/ api machi nery/ pkg/ runti ne. Obj ect
type DatasetList struct {

met avl. TypeMeta “json:",inline""

netavl. Li st Meta "json: "netadata"’

Items []Dataset “json:"itens"®

® Model

/1 +genclient
/| +k8s: deepcopy-gen:interfaces=k8s.i o/ api machi nery/ pkg/ runti ne. Obj ect

type Model struct {
netavl. TypeMeta “json:",inline""

netavl. Gbj ect Meta " j son: " netadata, om tenpty"”

Spec Mbdel Spec “json:"spec"’
Status Model Status “json:"status"®

}

type Model Spec struct {
Model Url string “json:"nodel Ul"®
For mat string “json:"format""

}

type Model Status struct {
Updat eTi ne *netavl. Tine "json:"updateTinme, omtenpty"’
Metrics [1Model Metric “json:"metrics,omtenpty"’

}

type Model Metric struct {
Key string "json:"key""
Val ue string “json:"val ue""

}

/| +k8s: deepcopy-gen:interfaces=k8s.i o/ api machi nery/ pkg/ runti ne. Ooj ect

type Model List struct {
netavl. TypeMeta “json:",inline""
nmetavl. Li st Meta “json:"netadata"’

Items [] Model “json:"itens"®

Crd samples
® Dat aset

api Ver si on: edgeai .i o/ vlial phal
ki nd: Dat aset
net adat a:
nane: "dataset-exanp"”
spec:
dataUrl: "/code/data"
format: "txt"
nodeNane: "edge0"

® Model



api Versi on: edgeai . i o/ vlal phal
ki nd: Model
net adat a:
nane: nodel - exanp
spec:
nmodel Url: "/ nodel /frozen. pb"
format: pb

Controller Design
In the current design there is a controller for dat aset , no controller for model .
The dataset controller synchronizes the dataset between the cloud and edge.

® downstream: synchronize the dataset info from the cloud to the edge node.
® upstream: synchronize the dataset status from the edge to the cloud node, such as the information how many samples the dataset has.

Here is the flow of the dataset creation
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