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ABSTRACT

Due to the rapid development of Al-related industries, countless edge devices are working in the real world. Since data
generated within the smart space consisted of these devices is beyond imagination, it is becoming increasingly difficult for
edge devices to process. To solve this issue, EdgeCPS has appeared. EdgeCPS is a technology to support harmonious
execution of various application services including Al applications through interworking between edge devices and edge
servers, and augmenting resources/functions. Therefore, we propose a knowledge-sharing graph-based componentized Al
application support system applicable to the EdgeCPS platform. The graph is designed to effectively store information
which are essential elements for creating Al applications. In order to easily change resource/function augmentation under
the support of the EdgeCPS platform, Al applications are operated as components. The application support system is
linked with the knowledge graph so that users can easily create and test applications, and visualizes the execution aspect
of the application to users as a pipeline.
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Fig. 1 The Concept of EdgeCPS
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Table. 1 Node Definition for Knowledge Sharing Graph

Label Name Properties Examples
ModelType Name,Path ResNetType
Name,InputType,
TotalParams, ResNetl8,
ModelDetail Type TotalSizeMB, ResNet50
MinimumModelSize, ResNet152
Path
name,DataType,
ImSize,ImType, .
Dataset ImNum,ClassNum, Cifar
Path
name,DataType,
ImSize,ImType, Cifarl0
SubDataset ImNum,ClassNum, Cifar20
ParentData, Cifar100
Path
name,CPUSpec,
Device GPUSpec,NPUSpec, Raspbeg’y Pl4
Xavier
Memory
. name, ResetNet50_Cifarl0
TrainedModel ModelSize,Path _Epoch50

ModelType: Al &tiL2|%0] g4 2 Liehlj 0|2

S FA] (¢, ResNet_XXX)

ModelDetail Type: AA| Al -5-8-0f] AME-E= il

Z2 3 A] (9], ResNet18, ResNet50)

Data: Al 850 231 glo]g 9] AL YEh =
=2 3A] (9, Cifar XXX)

SubData: Al 15 Ao AA|H o R T Q3 515t 0]

Elof| th 3t A& #A] (], Cifarl0, Cifar100)

Device: Al 7|4F9] H<57] W 227|171 AR X o072 5

A5l g ol 2 HA] (o, RaspberryPl4)

TrainedModel: ¢ 2] sh<5d|o| g2} ¢ o]o] Al Yalg]

Z0 2 3h5y mdlS FA| (9, ResNet50_Cifarl0_

Epoch50.pt)
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Table. 2 Relation Definition for Knowledge Sharing Graph

Label Name Relation
SUBModel ModelType — ModelDetailType
SUMData Dataset — SubDataset
Modelln ModelDetailtype — TrainedModel
TrainedOn Device — TrainedModel
Trained{ } SubDataset — TrainedModel
Embedded{ } ModelDetailType — Device
Resulted{ } TrainedModel — Device
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Fig. 3 Component based Al Application Support System
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# Components included in the application
- Component:

# Component execution order
- Sequence:

# Input specification for each component input argument
- Inputs

# Output specification for each component input argument

- Outputs

Fig. 5 Specification for Application Management

Cmd: Input_params
Program Code Input

AN
+ = Image file
output: .. ]

Fig. 6 Method to Create Docker Container Image

- Component name:
- Component Description:

# Repository that stores docker container images including components.
- Component Image Registry:

# Name of docker container images including components.
- Component Image Repository:

# Tag of docker container image including components
- Component Image Tag:

# Inputs and outputs used by the component
- Component 10:

# Input argument, type, and description of components
- Inputs

# Output argument, type, and description of components
- Outputs

# Describes how to pass the command to run the component and
input/output arguments in json format
- Component Command:

name: DownloadData Component
description: Download data for learning datasets

outputs:
- {name: Data, type: LocalPath, description:
'Pathwheredatawillbestored.'}

implementation:
container:
image: akates/ml-test:download_data_v1
command: [
python3, download_data.py,

--data,
{outputPath: Data},

Fig. 4 Specification for Component Management

- Application name:
- Application Description:

# Tags to identify applications
- Application Tag:

# A set of components that make up an application

- Component

Fig. 7 Kubeflow based Component
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