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ABSTRACT

oneM2M, which is the global IoT platform standard, was transposed as the ITU-T Recommendation
standards and it has been adopted to smart city platform deployments. In this research, oneM2M standard
interfaces have been extended and the data marketplace has been developed. Also, the data models are defined
for smart city services and distributed by the marketplace. The shortcomings, support for dataset and user
concept, from the previous research have been enabled in this work. This paper shows that the IoT standard

platform realizes the key pillars of smart city interoperability.
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Fig. 1. Example of oneM2M Data Sharing Resources
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Fig. 2. Concept of oneM2M Access Control
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Table 1. Resource definition for dataset

Attribute Access Data

(short name) Mode Type Description

dataResource RO Resource type of data

Type (rty) Integer resources
. String .
resourcelDs (ris) | RW ‘Array List of data resources
owner(own) RW String Dataset owner
license (lic) RW Integer | Dataset license

maxDailyTraffic RW

Size (mdts) Integer | Limit on daily traffic

maxDailyRetrieva RW

1Count” (mdrc) Integer | Limit on daily retrieval

Activeness on dataset

isActive (iact) RW Boolean :
sharing
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Table 2. Resource definition for purchase

Attribute Access Data

(short name) Mode Type Description

notificationURI String | Notification endpoints to

(nu) RW Array | get data events
subscriptionIDs RO String | List of subscription
(subi) Array | resources

currentDailyRetri RO

evalCount (cdre) Integer | Usage of dataset retrieval

currentDailyTraffi RO

cSize (cdts) Integer | Usage of dataset traffic

Entity who made the

owner(own) RW String | Lurchase
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Content-Type: application/json;ty=102
X-M2M-Origin: SYNC-market

X-M2M-User: user0l

X-M2M-RI: 1234

X-M2M-RVI: 4

"m2m:dst": {
"rty": 2,
"ris": ["myBase/flxCntl", "myBase/flxCnt2"],
"own": "user01l",
"lic": 1,
"mdts": 1000,
"mdrc": 100,

"iact": false

}
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Fig. 4. (Message 1) Example of dataset resource creation
request
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POST /myBase/dataset0l HTTP/1.1
Content-Type: application/json;ty=100
X-M2M-Origin: SYNC-market

X-M2M-User: user02

"m2m:pur": {
"own": "user02",
"et": "20200830T000000",
"nu": "http://127.0.0.1:1234/not
iHandler"

}

}

a8 5. (WAA 2) Hlele] i 2lis A A oA
Fig. 5. (Message 2) Example of purchase resource
creation request
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= AT uf 2Rale] AREAE AHALE 3L o]
Au]2s o Z Aol Fall o)Al Pl HanE
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oJEJAE o8& 4 9lrk

olefje] E5 9 WA= ARAP} A2~ o]
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gleelE 23]317] fl8l 2R #]429] retrievalPoint
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______________________ ICreate <purchase> request
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> Check ‘isActive attribute
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Retrieve the dataset (message 3)

> Check size and count limit

Return the dataset (message 4)
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Notify
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Fig. 6. Process of dataset purchase and use
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GET /myBase/dataset0l/rpt HTTP/1.1
X-M2M-RI: 1234

X-M2M-Origin: SYNC-buyer
X-M2M-User: user02

T2 7. (IAA 3) wlelel Al 23] 24 <A
Fig. 7. (Message 3) Example of dataset retrieval request

(pH)yE WA R 3l 5 8AS Afsich
L2AL AR ZHYEL dataset0l 2|Ase] A4
purchase 2|22~ 5= owner 4 3t Sl &4 wA|A]
of| 23k ARSA} AR} wiAE Fal A dEs &
gt olele] §5 wAIA] CAl= F 7S] TR
dloleE dlelgMleg 53t AE vehiick

"m2m:agr": [
{
"sc:parkingSpot": {
"ty": 28,
"et": "20200821T153516",
"ct": "20190821T153516",
"lt": "20190826T120730",

"ri": "5d5ce62409ef0765cd6bfc51",

"rn": "f1xCntl",
"pi": "5d5ce54d09ef0765cd6bEb3EN,
"own": "user01l",
"cnd": " http://developer

s.lotocean.org/schema/parkingSpot.xsd",
"cs": 172,
"type": "ParkingSpot",
"name": "parkingSpot 001",
"category": ["offStreet"],

"location": {
"type": "Point",
"coordinates": [
127.1294009,
37.4114758
]
by
"status": "free",
"refParkingLot": "myBase/

sync_parking/parkingLot 1"
}
y
{
"sc:parkingSpot": {
"ty": 28,
"et": "20200821T153516",

"ct": "20190821T153516",
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"lt": "20190826T120730",
"ri": "5d5ce62409ef0765cd6bfc51",
"rn": "flxCnt2",
"pi": "5d5ce54d09ef0765cd6bEb3EN,
"own": "user01l",
"cnd": " http://developer
s.lotocean.org/schema/parkingSpot.xsd",
"ecs": 172,
"type": "ParkingSpot",
"name": "parkingSpot 001",
"category": ["offStreet"],
"location": {
"type": "Point",
"coordinates": [
127.1294009,
37.4114758

by
"status": "free",
"refParkingLot": "myBase/
sync_parking/parkingLot 1"
}

}
a2 8. (vIA1A] 4) ElelE Al 23] g oAl

Fig. 8. (Message 4) Example of dataset retrieval response
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"id": "KETI Block A",
"dateTime": "20201027T171426",
"isHoliday": false,
"totalSpotNumber": 49,
"availableSpotNumber": 14,
"temperature": 16.3,
"hourlyRainfall": O,
"windSpeed": 0.6,
"weatherType": "%,
"humidity": 56

]

a2l 9. Z,‘—i]- R4 = ]i ) e q]o]H

H- =]
Fig. 9. Training data for parking congestion prediction
ZF dlolE] 2 dH doleE 8- HlolE = A48t
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F2 wsl 237 e wle) FA} L skl
2 3

¥

"id": "KETI Block A",
"dateTime": "20201028T150004",
"isHoliday": false,
"totalSpotNumber": 49,
"availableSpotNumber": 6,
"observation": {
"temperature": 18.5,
"hourlyRainfall": 0,
"windSpeed": 1.7,
"weatherType": "%R3",
"humidity": 19
by
"prediction": [
{
"temperature": 19,
"hourlyRainfall": O,
"windSpeed": 2,
"weatherType": "%,
"humidity": 15,
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"predictedAt": "20201028T133000",
"predictedror": "20201028T150000"

"temperature": 17,
"hourlyRainfall": O,
"windSpeed": 1,
"weatherType": "%h3",
"humidity": 20,
"predictedAt": "20201028T133000",
"predictedFor": "20201028T160000"

]

33 10, F4 EAE 2 dlolH
Fig. 10. Inference data for parking congestion prediction

4.2 Ho|5f =& Ao

7471 Z1AIE el 2]3h 2 A3} =7k E2F dlolH
welg Aojsto] diolel s EFl Ag3ich olll=

"sc:congestionPrediction": {
"rn": "congestion KETI Block A",
"ty": 28,
"pi": "SkmnDBfeHX",
"ri": "SepCIedibQ",
'ct™: "20180806T051247",
"et": "20210806T051247",
"lt": "20200806T064547",
"st": 157,
"cnd": "http://developers.iotocea
n.org/schema/congestionPrediction.xsd",
"type": "CongestionPrediction",
"congestionPrediction": [
{
"index": 84,
"predictedFor": "20200825T092500"

"index": 88,
"predictedFor: "20200825T093000"

1,
"refParkingBlock":
_parking/parkingLot KETI/KETI Block A"
}
}

"myBase/sync

a2l 11, F3F A= of|Z flexContainer 2|42~ ¢4
Fig. 11. flexContainer resource example for parking
congestion prediction
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Fig. 12. System Architecture for Parking Congestion
Prediction with oneM2M Platform Interworking
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