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Design and Implementation of Smart City Data Marketplace based on
oneM2M Standard IoT Platform
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ABSTRACT

oneM2M has been adopted to national and global smart city platforms leveraging its benefits, oneM2M platform assures interoperability
fo devices and services with sfandard APIs. Existing access control mechanisms in the standard should be extended fo easily distribute
smart city data. Compared to the as-is standard, this paper proposes a new access control method with minimum human inferventions
during data distribution between data sellers and buyers. The proposal has been implemented os the new data marketplace APIs to oneM2M
platform and used for data marketplace portal inferworking. This also has been demonstrated with smart city PoC service.
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(Figure 1) oneM2M standard implementation example
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ol 24 o
offStreetParking (o) FRY HE
parkingSpot FAH HE
parkingBlock Fx EE ™
interCityBus o HA
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busStop HA HEE
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=2
HE
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"sc:offStreetParking":{

"r":"parkingLot_3",

"ty":28,

"pi":"SkmnDBfeHX",

"ri":"SepClhDWbHQ",

"ct":"20180806T051247",

"et":"20210806T051247",

"[t":"20180806T051247",

"st":132253,

"end":"http://developers.iotocean.org/schema/offStreetParking.xsd",

"type":"OffStreetParking",

"name":"oFg A 1 FYFAR,

"category":["Public"],

"location":{

"type":"Point",
"coordinates":[37.4114423, 127.1293735]

h

"priceRate":{

"first30Minutes":400,
"pertoMinutes":200,
"perDay":6000

b

"paymentAccepted":["Cash", "Credit Card"],

"image":"http://developers.iotocean.org/photosave/ytLot1pics",

"openingHours":["Mo-Su 00:00-24:00"],

"contactPoint":{

"telephone":"031-000-0000",
"email":"parking @ seongnam.kr",
"contactType":"City-hall"

b

"availableSpotNumber":37,

"disabledAvailableSpotNumber":2,

"pregnantAvailableSpotNumber":3,

"totalSpotNumber":211,

"refParkingSpot":[
"wdc_base/sync_parking/parkingLot_3/parkingSpot_401",
"wdc_base/sync_parking/parkingLot_3/parkingSpot_402",
"wdc_base

"wdc_base

i 1

i l

sync_parking/parkingLot_3/parkingSpot_403",

sync_parking/parkingLot_3/parkingSpot_404",
i 1

/:
/:
/:
/:

"wdc_base/sync_parking/parkingLot_3/parkingSpot_405"

(% 11) A ol 22 JSON ofH|
(Figure 11) JSON example of parking log data model
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HTTP Request
/wdc base’rcn 8&ty=28&cr=SYNC-seller HTTP/1.1
Host {IP:PORT}
Accept: apphcauon/son
XMzM gm SYNC-seller
X-M2M
X-M2aM- RVI 4
HTTP Response
%OOtOKtT lication/j
onten e: application/json
XVR YP3 pp i}
X-M2M- RVI
X-M2M-RSC: 2004
t "mam:ch":[
"sc: uffStrseetParkmg“ Bt
"et": "10100826T105657",
"ct":"201908267205657",
"It":"20190826T211117
ity ”';d4d7fdbafa18097309fece3”
e ingLo
"pi"" d6 730033426570 a
”End” "ht%p7 gg‘étreseaP%%I?%gsxsd”
i1
::cr" ”" ”N$ -seller” King!
P Ot rectParking,
"categor "[ Pubhc"
"location™
"type":"Point"
"coordinates" [37 4114423, 127.1293735]
pnceRate
"first30Minutes":400,
”permMmutes" 200,
”perDay” 600
paymentAccepted":["Credit Card"],
”lma e ”http%J ytLotpics”,
”openmgPHours [ Mo Su 00:00-24:00"],
"contac
"telephone": “0'31 707-0109"
"contactType": Seongnam Development Corporation”
"totalSpotNumber":110,
"refParkingSpot":[
"wdc base/sync parking/parkinglLot_1/parkingSpot_oo1',
"wdcbase/sync_parking/parkingLot_1/parkingSpot~002"
}
}
]
1 }
}

(3% 12) =ofx} 2laa A2 &3] API
(Figure 12) Batch retrieval of seller data
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5.2.2 tilo|& oy

A7) Blas 9 X3 E B vl S ol ARt
oAl HujE glihre] AHE ¥Y HE 55 Aget
o AR B YA AeEiA dElE HolH
vl Zg o] 2o QA3 vl EH o] AE oneM2M Z
Zo o}z e} 7+o] DSR(¢l: flexContainer) 2]22~ol Fwj
HJHE 7=tk

HTTP Request

PUT [5d63¢909c934a65709393a6 HTTP/1.1
Host: {IP:PORT}

Accept: application/json

X-M2M-Origin: SYNC-seller

X-M2M-RI: 1234

X-M2M-RVI: 4

"sc:offStreetParking": {
"osl": true,
wn": "SYNC-seller"
}
}

HTTP Response

200 OK

Content-Type: application/json
X-M2M-RI: 1234

X-M2M-RVI: 4

X-M2M-RSC: 2004

"sc:offStreetParking": {
"ty": 28,
"et": "202008267205657",
"ct": "20190826T205657",
"It": "20190826T211117",
"ri"; "5d4d7fdbafa18097309feces",
”m" "parkingLot_1",
"pi": "5d632720¢93426570939325",
"end": "http://developers.iotocean.org/schema/offStreetParking.xsd",

"cs": 11380,
"er"s "SYNC-seller",
"osl": true,

"own": "SYNC-seller",
"type": "OffStreetParking",

5.2.3 Hllo[& oy

gl Fuj A7t diol8 miRlEe o] 28 AdellA] &
3= AEZS AP & LS A vl Z ol As
oneM2M Z#Fol a|T DSR i2ro] A 2o s
purchase 2|42 AAS QA3

232 purchase F42 EFYS €A oneM2M E 9|
BEz G & =EelA - AEe glas BFyol
DR YR A L 1082 FAFA

HTTP Request

POST [5d4d7fdbafai8097309fece3 HTTP/1.1
Host: {IP:PORT}

Content-Type: application/json;ty=100
X-M2M-Origin: SYNC-buyer

X-M2M-RI: 1234

X-M2M-RVI: 4

"mam:pur”: {
nepty

"pet": "20201231T235959",

"mcc": 1000,

"mds": 1000000,

nbl; [rokRl Al 1 EAFEAR]

}

HTTP Response

201 CREATED
Content-Type:application/json
X-M2M-RI: 1234

X-M2M-RVI: 4

X-M2M-RSC: 2001

"name": "oFgH Al 1 FYFAA, t

"category": ["Public"], "mam:pur”; {

"location": { "ty": 100,
ype': "Point’, et ]

"coordinates": [37.4114423, 127.1293735] et": "20200826T190315",

) "ct": "20190826T190315",

ori "

priceRate": { gt "

"first3oMinutes": 400, It": "20190826T190315",
"pertoMinutes": 200, "pet": "20200226T190315",
"perDay": 6000 "t 15d63e63¢934265709393a5f",

"paymentAccepted": ["Credit Card"], "rm": "pur-herlitgbbs”,

::imagg": "http://developers.iotocean.org/photosave/ytLotipics", "pi: "5d632700934265709393245",

openingHours": ["Mo-Su 00:00-24:00"], A

"contactPoint": { mec™ 1000,

"telephone”: "031-707-0109", "cec": 0,
" i ot
contactType": "Seongnam Development Corporation "mds": 1000000,

"totalSpotNumber": 110, "eds": o,

"refParkingSpot": [ N R B
"wdc_base/sync_parking/parkingLot_1/parkingSpot_oo01", oK AL FRFAR,
"wdc_base/sync_parking/parkingLot_t/parkingSpot_002" "cr"; "SYNC-buyer"

1 }

}
} }
(32! 13) ol Eoy API (33 14) Hlols Fof API
(Figure 13) Data selling API (Figure 14) Data purchasing API
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5.2.4 Hjo[&] Fafi o[ =3

e 119 132 1" 79 #4110, 1200 s Fete 2%
9 S HAIA JAE UEbdth vy FujRrr 24
o] vlolE] o]g HIS X35t Ae o wElEH o)~
of “ff ool X3 E 3l SEET APIoIth it
9] IDE creator £4 22 7HA= purchase Bl4AAE Y&
Z3ate ofefot 2 8 WAAE FAE

HTTP Request

GET [wdc_baselrcn=8&ty=100&cr=SYNC-buyer HTTP/1.1
Host: {IP:PORT}

Accept: applicationfjson

X-M2M-RI: 1234

X-M2M-RVI: 4

X-M2M-Origin: SYNC-buyer

HTTP Response

200 OK

Content-Type: application/json
X-M2M-RI: 1234

X-M2M-RVI: 4

X-M2M-RSC: 2000

{
"m2m:cb": [
{

"mam:pur”: {
"ty": 100,
"et": "20200826T190315",
"ct": "20190826T190315",
"It": "20190826T190315",
"pet": "20200226T190315",
"ri"; "5d63ae63¢934265709393a5f",
"m": "pur-hcrlitgb6s",
"pi": "5d63a700¢934265709393a45",
"mcc": 1000,
"eec" 1,
"mds": 1000000,
"cds": 1400,
bl "ok Al 1 FIYFAA,
"cr'": "SYNC-buyer”

(a2l 15) cllo|ef Fof 0|3 =3%| API
(Figure 15) Data purchase history retrieval API
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HA epElE ol 29 AN AE 74k dlolE
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