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2.1.1 Get OM2M binaries

X B o2 OM2M binary (2 AIO|EO|AQ] OM2M.rar)E Ch2 #HOLA A#sH= RO

Ch. i oS ddsty| lshAM 24 sl IS th2 2a, Y¢S siAsch 1 = NSCLat

GSCL productsE &3 £ S ZA0|Ct. NSCL2} GSCLs

start.bat, linuxOj|A|= start.sh2 A3stH ZICH OM2M=2 AdsH?| QshMe JAVA 1.79] A
A

2l ol o
2|7t HR2SICH JAVA 1.7 x| HES g2 dMY & ooz, dekst=E oiAlct
2.1.2 Build OM2M from source code

AlOZ L= gsource ZEZ OM2ME HIESIH AIRES 4= QUCH OM2M ¢ AIO|EO|M

=
e

Hay g
H|&5t= source code?| repository= Ct21} ZCt

® http://git.eclipse.org/gitroot/om2m/org.eclipse.om2m.git.

OM2M source codeg AtEStO] ZLESY| f{sHAM 44 OM2MO|A #|3ot= gitE &E3FHO]

o
repository0| A 2=l source codeES 7tA2Ct (C22| commandS U25HH 2I8H)

® git clone http://git.eclipse.org/gitroot/om2m/org.eclipse.om2m.git

O e MEO 2= librarySS 27t6H0F SHCE OM2M ¢l AIO|EO|AM om2m-libs.rarIty-S

Che 22 $ CfSEt 22 IS $usic

Ho

® “db4o-core-java5-8.1-SNAPSHOT .jar” libraryES “org.eclipse.om2m.core\libs” =
O =AFatCt.

® “obix.jar” libraryIl22 “org.eclipse.om2m.commons\libs” = 0| EASICt

® “xsd”ZEEHE “org.eclipse.om2m.commons\src\main\resources” =0 ZA}StC}.

OR|2te 2 OM2M= YlE6H7| {5t Apache Maven 3& AX|StCt. Maven 39| Mx|ufd & C}
=1 2Lt

1. Remove old version

» sudo apt-get remove maven2



2. Add following lines to sources.list

» sudo add-apt-repository “deb http:/ppa.launchpad.net/natecarlson/maven3/ubuntu

precise main”
3. Update Repository and Install
» sudo apt-get update
» sudo apt-get install maven3
4. Add Symbolic Link
» sudo In —s /usr/share/maven3/bin/mvn /usr/bin/mvn
5. Remove PPA from sources.list

» Remove Repository via Software Center and Update

0 Software & Updates

Ubuntu Software | Other Software | Updates Authentication Additional Drivers

Canonical Partners

Software packaged by Canonical For their partners
Canonical Partners (Source Code)

Software packaged by Canonical For their partners

= Independent

Provided by third-party software developers
= Independent (Source Code)

Provided by third-party software developers

2, .launchpad. netfnatecarlsun}’mavena,‘ubuntu precise main (Sour
http://ppa.launchpad.net/webupd8team/tor-browserfubuntu trusty mair
http://ppa.launchpad.net/webupd8team/tor-browser/ubuntu trusty mair
B http://ppa.launchpad.net/ubuntuhandbookifappsfubuntu trusty main
L htEn://opa.launchoad.net/ubuntuhandbookl/anns/ubuntu trusty main (Sc

Add... Edik... Remove Add volume...

Revert | [ close _
Figure 2. Software & Updates[] [1 ppall OO
» sudo apt-get update
Maven32| Mx|7} EZLH org.eclipse.om2m ZEHEZE 0|s6tCt. 121 CHE9 commandE 4
A5t OM2M2 Y ESICE,
® mvn clean install
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Al, CtE 2} 22 products?} A§ASHE Z10|C}.

’

“om2m/org.eclipse.om2m/org.eclipse.om2m.site.nscl/target/products/nscl/<os>/<ws>/<arch>"
Z0 Qtoj| NSCL product?} MAE|AS Z0|Ct.

“om2m/org.eclipse.om2m/org.eclipse.om2m.site.nscl/target/products/gscl/<os>/<ws>/<arch>"
Z Qtofl GSCL product?} A4AE|AS Z10|C}.
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OM2M Configuration

NSCL configure

product?t Y= EEZ 0|55+ configuration/config.ini I}IYS £45t0] NSCLO]| Cf
dddE Sttt parameter0f CHSt FE= Ct3 ZCE (OM2M 2 H[O|Z[0]|A =0l o 4~

org.eclipse.om2m.sclType SCL type INSCL
org.eclipse.om2m.sclBaseAddress NSCL ip address 127.0.0.1
org.eclipse.equinox.http.jetty.http.port NSCL listening port 8080
org.eclipse.om2m.sclBaseContext NSCL listening context fom2m
org.eclipse.om2m.dbFile NSCL Embedded database file name nscl.db4o
org.eclipse.om2m.sclBaseld Network SclBase resource id nscl
org.eclipse.om2m.reset Reset NSCL database after each restart true
org.eclipse.om2m.sclBaseProtocol.default NSCL default communication protocol http
org.eclipse.om2m.maxNrOflnstances Maximum number of instances stored in a Contentlnstances resource 100
org.eclipse.om2m.adminRequestingEntity Default NSCL admin requesting entity. (username / password) admin:admin
org.eclipse.om2m.guestRequestingEntity Default NSCL guest requesting entity. (username / password) [guest:guest

GSCL configure

Figure 3. NSCL configuration

GSCL product?} 9= E40Z 0|55t configuration/config.ini I}YUS £

ot

GSCL configuration I+

Z7t49l parameterS E&H5t0 QICt

identifierS At
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RpsRalesis
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BChp

arameter0]| CHSt

g2= L3 2ok

45t0f NSCLOj| tf

org.eclipse.om2m.sclType SCL type GSCL
org.eclipse.omim.sclBaseAddress GSCL ip address 127.0.0.1
org.eclipse.equinox.http. jetty. http.port GSCL listening port 8181
org.eclipse.om2m.sclBaseContext GSCL listening context fomZm
org.eclipse.omZm.dbFile GSCL Embedded database file name gscl.dbdo
arg.eclipse.om2m.sclBaseld Gateway SclBase resource id ascl
org.eclipse.om2m.reset Reset GSCL database after each restart true
org.eclipse.omm.sclBaseProtocol.default GSCL default communication protocol http
org.eclipse.om2m.maxNrOflnstances Maximum number of instances stored in a ContentInstances resource 100
org.eclipse.omZm.adminRequestingEntity Default GSCL admin requesting entity. (username / password) admin:admin
org.eclipse.om2m.guestRequestingEntity Default GSCL guest requesting entity. (username / password) guest:guest

Figure 4. GSCL configuration

O1Zg|0{0F 3= remote NSCLS

SHE parameter?| ZE &= C21}

YAISH7| flet 4742
2

ZCt

vewewr | Decrpton | comple |

[org.cctipse.omzmremoteNscid JRemoteNewworkscLid sl
org.eclipse.omZm.remoteNsclAddress ”Remute Network SCL ip address 127.0.0.1
org.eclipse.om2m.remoteNsclPort ”Remute Network SCL listening port 3080
org.eclipse.omZm.remoteNsclContext ”Remute Network SCL listening context fomZm

Figure 5. Additional parameters in GSCL
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2.3 OM2M Starting
2.3.1 NSCL startup

%N AFYEO0|, OM2ME A
product?t Y= EHZ

s517| QsiAME Java 1.70] TL5iCH NSCLS AlsH

O|s¢lt. 1 = L3 #0| JVME S&5t0] NSCL

® java —jar —ea —Declipse.ignoreApp=true —Dosgi.clean=true —Ddebug=true

plugins/org.eclipse.equinox.launcher_1.3.0.v20140415-2008.jar —console —noExit

root@admi
Sclservice d

20, 2014 3:26:

SclService o
20, 2014 3:26
HA 5 : rRegister HTT
20, 2014 3:26
RestClientSe

2014 3:26:
1‘5i Add Restclie

AH: HTTP RestCli

2014 3:26:

Sclservice d

20, 2014 3:26:

HttpService

20, 2014 3:26:

Register Jom

20, 2014 3:26:

HttpService

20, 2014 3:26:

addlngServtce
A Y : Register / h

NSCLO| AlHE|™, consoled|A OSGIE & = U

Of Cist &EiE 202 =k

State
ACTIVE
RESOLVED
RESOLVED
RESOLVED
RESOLVED
RESOLVED
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
RESOLVED

RESOLVED

RESOLVED
RESOLVED
RESOLVED
RESOLVED
RESOLVED
RESOLVED
RESOLVED
ACTIVE

ACTIVE

RESOLVED
RESOLVED
ACTIVE

RESOLVED
RESOLVED
ACTIVE

RESOLVED

trator-N53Jn: /homefadministrator/works/OM2M/org.eclipse.om2m/org.ec

lscovered

59 2% org.eclipse.om2m.comm.coap.Activator start

pened

:59 2% org.eclipse.om2m.comm.http.Activator start

P RestClientService..

:59 2 org.eclipse.om2m.core.Activator$2 addingService

rvice discovered

59 2% org.eclipse.om2m.core.Activator$2 addingService

ntService [ protocol = http ]
org.eclipse.om2m.comm.http.Activator start

entService is registered.

59 2% org.eclipse.om2m.comm.http.Activator$2 addingService

lscovsred

59 2% org.eclipse.om2m.comm.http.Activator$l addingService

discovered

59 2% org.eclipse.om2m.comm.http.Activator$1l addingService

2m context

59 2% org.eclipse.om2m.webapp.resourcesbrowser.Activator$i

discovered
59 2% org.eclipse.om2m.webapp.resourcesbrowser.Activator$1l

ttp context
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Exit2 Q2{5/3 NSCLO| 2R EIC}.

.osgi_3.16.1.v20140909-1633
javax.servlet_3.1.0.v20140303-1611
javax.xml_1.3.4.v201005080400
org.apache.commons.codec_1.6.0.v201305230611
org.apache.commons.httpclient_3.1.0.v2010120870820
org.apache.commons.logging_1.1.1.v201101211721
org.apache. gogo.command_0.160.0.v201209301215
org.apache. gogo.runtime_0.10.0.v2012093010836
org.apache

_1.1.0.v2061406131-1639
etty_3.0.200.v20131021-1843
quinox.http.servliet_1.1.5680.v201408318-1755
org.eclipse.equinox.launcher_1.3.0.v201408415-2008
Fragments=13
org.eclipse.equinox.launcher.gtk.linux.x86_64_1.1.200.v20140

Master= 12
tty.continuation_8.1.14.v20131031
tty.http_8.1.14.v20131031
etty.io_8.1.14.v20131031
ecurity_8.1.14.v20131031
ver_8.1.14.v20131831
tty.servliet_8.1.14.v20131031
.jetty.util_8.1.14.v20131831
.comm.coap_1.0.0.20141002-0239
.comm.http_1.0.0.20141002-0239
.comm.service_1.0.0.20141002-0239
.commons_1.0.0.20141002-0239
.core_1.0.0.20141002-0239
.core.service_1.0.0.20141002-0239
.ipu.service_1.0.0.20141002-0239
.webapp.resourcesbrowser_1.0.0.20141002-0239
i.services_3.4.0.v20140312-2051

Figure 7. NSCL OSGi console
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Web interface0||= User namel} password0= “admin”s Q&5t0] ML &

of 12l 82} Z0| 127.0.0.1:808022 Z<£5}0y NSCL web interfacedi|

=

< ¢ ([ 127.001

= ONI2M

al '35;

username:
password

Login

Figure 8. NSCL web interface: authentication
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] OM2M SCL *

2ol o1=Z8 Azl Zo| 12 99 Z0| NSCL web interfacedf Z&8 4 QICh. Web

I:I—|E

interface0j|A<l= NSCL Resource TreeS EQIS 4~ QIC}.

2.3.2

GSCL
&35t0]

OM2ZM SCL Resource Tree

hitp:/127.0.0. 1:8080Wom2Zm/nscl

nscl
sels
applications
containers
groups
accessRighis
subscriptions
discovery

Anribute Value

searchString

Figure 9. NSCL web interface: NSCL sclBase resource

GSCL startup

HAl NSCLAH&E GSCL product’?t = Z2HZ 0|sotH
x 4

AISHSICEH GSCLE AlsHsH 12l 100 24 e 2

root@administrator-N53Jn: /home/administrator/works/OM2Mjorg.eclipse.om2mforg.ec

<om2m:applicationsReference>nscl/scls/gscl/applications</om2m:applicationsRe]
ference>

<om2m: accessRightsReference>nscl/scls/gscl/accessRights</om2m:accessRightsRe|
ference>

<om2m:subscriptionsReferencesnscl/scls/gscl/subscriptions</om2m:subscription
sReference>
m2m: mgmtObjsReference>nscl/scls/gscl/mgmtObjs</om2m: mgmtObjsReference=>
<om2m:notificationChannelsReference>nscl/scls/gscl/notificationChannels</om2
m:notificationChannelsReference>
<om2m:m2mPocsReference>nscl/scls/gscl/m2mPocs</om2m: m2mPocsReference>

<om2m: attachedDevicesReference>nscl/scls/fgscl/attachedDevices</om2m:attache
DevicesReference>

</om2m:scl>

sourceURI=nscl/scls/gscl]
o=

20, 2014 3:30:07 22 F org.eclipse.om2m.core.Activators$3 run
: GSCL is successfu registered to NSCL

, 2014 3:30:87 2 org.eclipse.om2m.core.Activators3 run
: Create NSCL registration on GSCL
20, 2014 3:30:07 2 F org.eclipse.om2m.core.Activator$3 run
: NSCL is successfully registred on GSCL
20, 2014 3:30:07 2% org.eclipse.om2m.core.dao.DAOS1 run
: Transaction committed successfully

Figure 10. GSCL OO

AN

commandS A}



GSCL HA| NSCLt DRRIZIZ| 2 “ss”& Yot dz|E HS59| HEE & & UCh
GSCL2 gateway configuration II20| HA|Zl remote NSCLY} AASHOZ Q=S oA =ICt.
OFF NSCLO| Aalix|R| ¢f2 HEf2tH, GSCL2 AL 213 23 OAAE EUA T (2F o
AAE 2f 1029 F7|& Z=0.

HaHoz o=udE Mzl &, gscl resource’} nscl/sclsQ| collectiond| F7t=|AH| |12, ot

nscl recource?} gscl/scls@| collectionO| Z27t%|A =ICt. NSCL resourceS 0|23t GSCL

resourcel|| 4517 QA= NSCL web interface®| nscl/scls/gsci uri2 @&eh 4~ QUCH (O

2l 11 2R).

OM2M SCL Resource Tree
hittp:/127.0.0.1:80800om2minsclisclsigscl

nscl
scls
sciCollection
gscl
contamers
groups
applications
accessRights
subscriptions
mgmtObjs
natificationChannels
m2mPocs
attachedDevices
subscriptions
mgmtObjs
applications
containers
groups
accessRights
subscriptions
discovery

Figure 11. NSCL web interface: remote gscl resource

= GSCL2| web interfaceE E0{FC}. 12l 130 M= GSCL2| resource treeE QI

L C 127.0.0.1 @a =

OM2M SCL Resource Tree
http:/f127.0.0.1:8080Vom2migscl

gscl Anribute
scls
applications
containers
groups seaschEuings
accessRights
subscriptions
discavery

Figure 12.NSCL web interface: gscl scIBase resource
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24.1

OM2M Web Interface

Start the sample plugin

GSCL OSGi consoled|M “sg”S 25104 a2l 132 20| pluginsS

oM “org.eclipse.om2m.ipu.sample” plugin (id = 26 in figure 13)S 20!

ss
"Framework is launched."

State Bundle

ACTIVE org.eclipse.osgi_3.10.1.v20140909-1633

RESOLVED javax.servlet_3.1.0.v20140303-1611

RESOLVED org.apache.commons.codec_1.6.0.v201305230611
RESOLVED org.apache.commons.httpclient_3.1.0.v201012070820
RESOLVED org.apache.commons.logging_1.1.1
ACTIVE org.apache.felix.gogo.command_6.

ACTIVE

.v201101211721
10.0.v201209301215
10.0.v201209301036

ACTIVE = .gogo.shell_0.10.0.v281212101605
ACTIVE org.eclipse.equinox.console_1.1.

0.v20140131-1639

ACTIVE org.eclipse.equinox.http.jetty_3.0.200.v20131021-1843
ACTIVE org.eclip: equinox.http.servliet_1.1.500.v20140318-1755
RESOLVED org.eclipse.equinox.launcher_1.3.0.v20140415-2008
Fragments=12
RESOLVED org.eclipse.equinox.launcher.gtk.linux.x86_64_1.1.2600.v20140603-1326

Master=11

RESOLVED org.eclipse. jetty.continuation_8.1.14.v20131031
RESOLVED org.eclipse.jetty.http_8.1.14.v20131031
RESOLVED org.eclipse.jetty.10_8.1.14.v20131031

RESOLVED .security 8.1.14.v20131031

RESOLVED

.14,

v20131031

RESOLVED org.eclipse. jetty.servlet_8.1.14.v20131031
RESOLVED org.eclipse.jetty.util_8.1.14.v20131031
ACTIVE org.eclipse.om2m.comm.coap_1.0.0.20141002-0239
ACTIVE org.eclipse.om2m.comm.http_1.0.0.20141002-0239
RESOLVED org.eclipse.om2m.comm.service_1.
RESOLVED org.eclipse.om2m.commons_1.0.0.201416002-0239

ACTIVE org.eclipse.om2m.core_1.0.0.20141002-0239

RESOLVED org.eclipse.om2m.core.service_1.0.0.20141002-0239

RESOLVED org.eclipse.om2m.ipu.sample_1.0.0.20141002-0239

RESOLVED org.eclipse.om2m.ipu.service_1.0.0.20141002-0239

i ourcesbrowser_1.0.6.20141002-0239
RESOLVED org.eclipse.osgi.services_3.4.0.v20140312-2051

ACTIVE

0.0.20141002-0239

Qg 4 ot 1
3 4 9lck

Figure 13. OSGi consolem: Start the lamps sample IPU

2l 142} Z0| “start 26” commandE AlIGH3

lamps sampleS E0{FCt.

osgi> start 26

102 20, 2014 3:39:19 2Z org.eclipse.om2m.ipu.sanple.Activator start
A5 Register Ipuservice..

108 20, 2014 3:39:19 2% org.eclipse.om2m.core.Activator$l addingService
M5 Ipuservice discovere

102 20, 2014 3:39:19 2& org.eclipse.om2m.core.Activator$t addingService
A5 Add IPU [ path = lamps ]

108 20, 2014 3:39:19 2% org.eclipse.om2m.ipu.sanple.Activator start
HH: Ipuservice s registered.

102 20, 2014 3:39:19 2Z org.eclipse.om2m.ipu.sanple.Activator$1 addingService

45 sclservice discovered

osgi> 108 20, 2014 3:39:19 2% org.eclipse.om2n.ipu.sample.SanpleMonitor start

HH: Lanps waiting for attachement..

102 20, 2014 3:39:19 2Z org.eclipse.om2m.core. router.Router doRequest
45 RequestIndication [method=CREATE, base=null, targetID=gscl/applications, representation=<?xml version="1.0" encoding="UTF-8" standalone=
<om2n:application xmlns:om2m="http://uri.etsi.org/m2n" xmlns:xnime="http:/ /www.w3.0rg/2005/05/xnlmime" appId="LAMP_0">

<on2m:aPoCPaths>

<onzm:aPoCPath>
<om2m: path>Tamps</om2n: path>
</om2m:aPoCPath>
</om2m:aPoCPaths>

l</om2m: application>
, requestingEntity=admin:admin, protocol=null
108 20, 2014 3:39:19 2% org.eclipse.om2m.core. router.Router doRequest
M5 ResourceController [ApplicationController

t0d sample plugin

Figure 14. Sample Plugin Execution
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Sample Simulated IPU

©

Switch LAMP_0

@ Switch All

Switch LAMP_1

Figure 15. GUI: Lamps Sample

Sample PluginO|A] Switch HES 22I5t0 A7 88 7|12 & £ AUChL

2.4.2 Application resources

NSCL web interface®| GSCL resource tree2| applications resourceE =2I6tH 12 162t &
0| 2% applicationg &QI& £ QCt. LAMP_0, LAMP_12 lamp 0, 12 ZHEE & £ Q&=

$0
rr
&
el
o)
=
o
oV)
=
o
(=]

o
=
application resourceO|Ct. LAMP_ALLS lamp 0, 12 SA|0| ZHEE & £

resourceO|C}.

http://127.0.0.1:8080/0om2m/gscl/ applications

gscl Attribute Value
scls
accessiightil gscl/ accesshights AR_ADMIN
applications
N ; o 2014-04
applicationCollection reationlime | oo
LAMP_0
o o J014-04-
LAMP_"{ las Mo led Time O7TO1-04:26, 687+02-00
LAMP_ALL
applicationAnncCollection
subscriptions
mgmtObjs

Figure 16. Web interface: The “applications” resource
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2.4.3

LAMP 0S =2l6t1 containerS

= lamp descriptiongs A{&SHC}.

‘ © [ nrons e =
Lageut .
OM2M SCL Resource Tree
hitp:127.0.0.1:8080fam2migscliapplications/LAMP _O/containers'DESCRIPTOR/C esiCl_4223 -Cﬂ:n
sl Ardazte Ve
scls
applications
applicationCollection
LAMP 0
containers
containerCollection
DESCRIPTOR g S
contentinstances Laup
contentinsianceCollectio iocancn
€1_422295850 s o
subscriptions
subscrptions =S
DATA ety
containerAnncCollection
locationContaineiCollection —
lecationContainerAnncCollection ey,
subscriptions =
groups
T
subscriptions
notificationChannels M- dubis
LAMP_1 o L
LAMP_ALL on
applicationfnncCollection =] e
subscriptions
mamhihie -

Container resources

S5t 18 171 Ze2 siEg 8 & AU
Data= lamp?| dataE *|&StC}

Figure 17. Web interface: The LAMP_0 description resource

getStateS 225t
=2 A lamp2]

7 o -+ o
MERE AH A0 2L} LS switchON, switchOFF, toggleHHE £&
2z 4 At

2.4.4 Remote control lamps

GUI E& LSCL2| web interfaceE EsHA 12! 181} 20| lampl| AEJE HIE 5

©

Switch LAMP_0
@ Switch AT
‘ Switch LAMP_ 1

Figure 18. GUIL: LAMP_0 switched ON
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o
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2.4.5 Groups resources

Group broadcast S2tS 20l5t7| 2|5HM gscl base resourcel| “groups” resources Qe £
QIC} “ON_ALL® group2 ZE lampsS ONSZ A3517| st 23S *2|stCt. “OFF_ALL”

o= 2dE A2/stch. a2l 172 groups? ‘ON_ALL’

r
o

group2 2E lampSE OFF2
resources WS ©f SIHS 2OFCL J2/1 LAMP_O, LAMP_1E ON A[7|7| 2[g

member attribute2| request URI valueE &Qlst 4~ QIC}.

DMZMSCL %

{ C 127.001 =

Logout
OM2M SCL Resource Tree "Ql 0 M 2 et

q e,
hitp:if127.0.0,1:B080om2m/gscligroups/ON_ALL
gscl Attribute Value
scls BcorssRightic peclinceessRigealiR_ADMIN
applications
applicationCollection
LAMP_O
LAMP_1
LAMP_ALL
applicationAnncCollection
subscriptions
mgmiObjs
containers

aroups name value
groupCollectian anvcancao — fse
ON_ALL
membersContent
subscriptions
OFF_ALL
groupanncCollection
subscriptions
accessRights urRl
subscriptions
discovery

Figure 19. Web interface: The ON_ALL “group” resource

2.4.6 Remote control group of lamps

ko “membersContent” resource0f| requestE EUW 3, GSCLE 2& group member2| lamp
50| broadcastE EWCt 12! 20°2| switchAllION, switchAIIOFFE 225t LAMP 0,
LAMP_1E SA|0| ON/OFF & £ QICt. st 02! 2143 java GUIQ| Switch ALLS S&l5t

0| group controlS & %= QUCt
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2.5

< { ERFITT Y]

Logan

L]
:

'OM2M SCL Resource Tree
L™
hipeif127.0.0. 18080/ 0mZ M ILAMP_ALLfc DESCRIPTO ICI_147551642
gscl
scls
applications
apphcationCollection
LAMP_ 0
LAMP_1
LAMP_ALL
containers Antribute Value
containerCollection T
DESCRIPTOR pcamon | Home
contentinstances v
contentinstanceCollectio
CI_147551642 A
subscriptions TEERANCH |
subscriptions

containerAnncCollection
locationContainerCollection
locationContainerAnncCollection
subscriptions
groups
accessRights
subscripbions
naotificationChannels
applicationAnncCollection
subscriptions
mgmiOhjs
conainers

Figure 20. Web interface: The LAMP_ALL description resource

©

Switch LAMP_O

@ Switch AT

Swilch LAMP_ 1

Figure 21. GUI: All lamps are switched ON

REST API

2.5.1 Install a rest client

O|H 2.520|-{= REST client&
= OM2M platform@2 HLj= 240

SimpleO|2t=

o

2g 4 QAT

® https://chrome.google.com/webstore/detail/simple-rest-
client/fhjcajmcbmldlhcimfajhfbgofnpcjmb

14

=250 HTTP request (GET, POST, UPDATE, DELETE)
| Ze5ict. Tt2tA ChromeOAl AH&st=
app= AFE35H2ICE Chrome?| Client REST Simple2 C}2 URLOY| H&3510d M

Client REST



OM2Mz2 Q&=
Authorization &2 header0| 0{x0{0} STt www.base64encode.orgAtO|EE
base64 LS3E & 4 QUC} (ex. Base64(admin:admin) = YWRtaW46YWRtaW4=)
12 262 chromeOf|Aq] A3lSt Simple REST ClientE 2 0{=C}.

2|3fM username/passwordE BIEA| base64Z encodestO] Basic

&350

C D s @ =
(& simple REST Client
URL:
Method: ® GET POST PUT DELETE HEAD OPTIONS
Headers:
4
|Clear| |Send|

Figure 22. Simple REST Client

2.5.2 Retrieve a resource

= 35 = = 5 - o
13 232t Z0| HTTP requestE EE835t0| ResourceE ZAfe 4 QUCt J2(1 10| ofst &
oS T2 B2 A of
= 18 2400|M & £ ULt
& simple REST Client
URL:  http:#/127.0.0.1:8080/om2migscl
Method: ® GET POST PUT DELETE HEAD OPTIONS
Headers: Authorization: Basic YWRtaW46YWRtaW4= §
Clear|  (Send
Figure 23. Retrieve a resource: HTTP request
Status: 200 OK
- |Content-Length: 1081
Headers: Server: Jetty(8.1.14.v20131031)
Content-Type: application/xml.charset=1S0-8859-1 4
Data: <?xml version="1.0" encoding="UTF-8" standalone="yes"?>
313- | com2m:sciBase xmins:om2m="http://url.etsl.org/m2Im" xmins:xmime="http:/ /www.w3.0rg/2005/05 /xmimime">
<om2m:accessRightiD>gscl/accessRights /AR_ADMIN</om2m:accessRight|D>
<om2m:searchStrings>
<om2m:searchString>ResourceType /SclBase</om2m:searchString>
<om2m:searchString>ResourcelD/gscl</om2m:searchString:
</om2m:searchStrings>
<om2m:creationTime>2014-10-20T15:30:04.382409:00< /om2m:creationTime>
<om2m:lastModifiedTime>2014-10-20T15:30:04.389+09:00</om2m:lastModifiedTime=>
1ce: | Is<, 'm:sclsReference:
<nm2m‘apphcanonﬁﬁef?:nfei;sr{\%ﬂpphcatwuns(/omzm:apphnamnsReferenca>
<om2m:containersReference>gscl/containers</om2m:containersReferences
<om2m:groupsReference>gscl/groups</om2m:groupsReference>
<om2m: ence>gscl, /oM 2m:ac =
iptior I/subscriptions</om2m:subscriptionsReference>
2m:di Refer gscl/discovery=/om2m:discoveryReference>
</om2m:sciBase>
Figure 24.Retrieve a resource: HTTP response
2.5.3 Discover resources based on their search strings
e . = =lo= = . = =
Search stringS &2%} resource discoverysS 22510 AFRE 4= U= resourceS HAHS £~

oAk,

15



(@ simple REST Client

JRL: | http//127.0.0.1:8080/om2migscl/discavery?searchString=resourcetype/scibase

Method: ® GET © POST ©PUT © DELETE © HEAD © OPTIONS

Headers: Authorization: Basic YWRtaWA6YWRtaW4=

Clear, |Send
Status: 200 0K
- | Content-Length: 302
Headers: Server: Jety(8.1.14.v20131031)
Content-Type: application/xml;charset=|50-8859-1 4

Data: <7xml version="1.0" encoding="UTF-8" standalone="yes"?>
' | <om2m:discovery xmins:om2m="http://uri.etsi.org/m2m" xmins:xmime="http://www.w3.org/2005/05/xmimime">
2, chSize»1</om hSize:
<om2m:discoveryURI>
<reference>gscl</reference>
</om2m:discoveryURl>
</om2m:discovery>

Figure 25. Discover resource based on search strings

2.5.4 Create a “MY_SENSOR” application

2 261t 20| HTTP 2d OA|RE AI235I0] gatewayl| applicationO| “MY_SENSOR”
parameterS AMAHE £ UCt O 270|A AMME “MY_SENSOR” O{Z2|H0|HZ Web
o

AN
interfaceS E35HA &QI& £ QUCH

-

(A simple REST Client

URL: | http://127.0.0.1:8080/om2migscl/applications

Method: © GET @ POST ©PUT © DELETE © HEAD © OPTIONS

Headers: Authorization: Basic YWRtaW46YWRtaW4= y

Data:

ring>Type/sensor<fom2m;searchString>
ring>Categorytemperature<
ring>Location/Home</om2m:se:
ngs>

Clear  |Send

Figure 26. Create a MY_SENSOR application
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[ om2m scL x

[4 € [ 1270018
|’Loguul - -.,-,—‘-
oAy onnznﬂ
OM2M SCL Resource Tree $':é‘.
http://127.0.0.1:8080/om2m/gscl/applications = '
—gscl Attribute value
- scls accessRightID gscl/accessRighis/AR_ADMIN
~ applications
B applicationCoIIection creationTime 2014-10-20T15:30:04.382+09.00
-~ LAMP 0 lastModifiedTime 2014-10-21T16:57:03.138+09:00
- LAMP_1
- LAMP_ALL
-~ MY_SENSOR
- applicationAnncCollection
- subscriptions
" mgmtQObjs
- containers
- groups
~ accessRights
- subscriptions
- discovery

Figure 27. Create a MY_SENSOR: Web interface

2.5.5 Create a DESCRIPTOR container
12 283F ZH0| HTTP 23 HA|R|E ELHA “DESCRIPTOR” container resource parameter

£ “MY_SENSOR” application R0f AAst 4 QIC}.

(@ simple REST Client

URL:  hitp:/1127.0.0.1:8080/om2migscliapplications™Y_SENSOR/containers

Method: © GET © POST ©'PUT ©DELETE ©'HEAD © OPTIONS

Headers: Authorization: Basic YWRIaWAGYWRtaWA=

Data: <om2m:container xmins:om2m="http://uri etsi.org/m2m" om2m:id="DESCRIPTOR">
<\

Clear  |Send

Figure 28. Create a DESCRIPTOR container
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2l 299} Z0| web interfaceE EsHAM ZLIE &QIT £~ QlCH

[ oM2M scL x §

¢ » @ 0127001
| Logout |

OM2M SCL Resource Tree

http://127.0.0.1:8080/om2m/gscl/applications/MY_SENSOR/containers/DESCRIPTOR

- subscriptions

- notificationChannels
- applicationAnncCollection

- subscriptions

~ mgmtObjs

- containers

I groups

—accessRights

Figure 29. Create a DESCRIPTOR: Web interface

2.5.6 Create a description contentInstance

J2l 302 40| HTTP 2% HAIXE EUAM “DESCRIPTOR” container

content instance resource parameterS 44 £~ QIC}.

A simple REST Client

[u]]
=

% gSCI Attribute Value
- scls accessRightID gscliaccessRights/AR_ADMIN
— applications
— applicationCollection searchstring
B LAMP,O searchStrings ResourceType/Container
-LAMP_1
= ResourcelD/DESCRIPTOR
- LAMP_ALL
- MY_SENSOR expirationTime 2046-06-29T18:45:55.218+09:00
- containers creationTime 2014-10-21T16:59:16.218+08:00
~ containerCallection 5
lastModified Time 2014-10-21T16:59:16.219+09:00
DESCRIPTOR
|: contentinstances name value
subscriptions announceTo activated false
~ containerAnncCollection
. . . global false
~ locationContainerCollection
- locationContainerAnncCollec maxNrofinstances 100
- subscriptions
- groups
- accessRights

0| description

URL: | hap#/127.0.0.1:8080/0m Y_SENSOR/containers/DESCRIPTO stance:

Method: © GET @ POST ©PUT © DELETE © HEAD © OPTIONS

Headers: Authorization: Basic YWRtaW46YWRiaWd=

- <obj>
Data: <glr name="type" val="Temperature_Sensor"/>

<str name="location" val="Home"/>
<str name="appld" val="MY_SENSOR"/>
<op name="getValue" href="gscl i Y _SENSOR i DATA/contentInstances/latest/content™
in="gbix:Nil" out="gbix:NilI" is="retrieve"/>
<lobj>

Figure 30. Create a description contentInstance
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DMZMSCL

2.5.7

g 3224

(- 127001
Logad
OM2ZM SCL Resource Tree
hitp:/1127.0.0.1:8080/0m:

gscl Attibute Value
scls erpationTime 2014-10-21TIES9:16.219+09:00
applications
ppl " . " lastoxdfed Time M01&-10-21T1T 0049 3390300
applicationCollection
LAMP_0
LAMP_1 e
LAMP_ALL
MY_SENSOR

containers
containerCollection
DESCRIPTOR
contentinstances
contentinstanceCollection
Cl_487754454
subscriptions
subscriptions
containerAnncCollection
locationContainerCollection

location Collection

subscriptions

groups
accessRights
subscriptions
natificationChannels

applicationAnncCollection

subscriptions

mgmtObis

containers

Figure 31. Create a descriptor contentInstance: Web interface

Create a DATA container

Z0| HTTP 2F o

>

A& EUWM “MY_SENSOR” application
A

container resource parameterS AAS 4~ QICH

(@ simple REST Client

%Oﬂ “DATA”

URL:

=

Method:

Headers:

Data:

Nitp/127.0.0.1.8080/0m, Y_SENSO

GET @ POST ©PUT © DELETE © HEAD © OPTIONS

Authorization: Basic YWRiaW48YWR{aW4=

<om2m:container xmins:.om?m="http://uri.etsi.org/m?m" om2m:id="DATA">
<fom2m:container>

N

Clear  Send

Figure 32. Create a DATA container
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SAA| 12l 331} 20| web interfaceE E5HA A=l DATA containerES &QISH £~ QlC|

OMIM 501

A 14 127.00.
Loga

OM2M SCL Resource Tree

hitp:/127.0.0.1:8080/0m2m/gscliapplications™Y_SENSOR/containers/DATA

gscl
scls
applications
apphicationCollection =
LAMP_0
ﬂs_iLL FresorceiDMATA
MY_SENSOR
containers
containerCollection
DESCRIPTOR
DATA
contentinstances

Adtribute Value

accesshghad gsclaccessights/AR_ADMIN

sewchSuings Aesource TypeConkaney

expurasonTime 2046-06-29T16:48 45 307+0900

sncunceTa acTvated ks

subscriptions
hobal fae
contanerAnncCollection
locationContainerCollection
locationComtainerAnncCollection
subschptions
qQroups
accessRights
subscriptions
notificationChannels
applicationAnncCollection
subscriptions
mgmiObjs
containers
groups
accessRights

Figure 33. Create a DATA container: Web interface

AN DATCES 100

2.5.8 Create a data contentInstance

2 342} Z0| HTTP 2 HA|R|E ELA] “DATA” application &0 data content instance
resource parameters A8 £ QICt 13l 352t Z0| MMEZ content instanceE web
interfaceOf|A &HQISt 4~ QIC}. LS getValueES 22610 MME sensor dataS &HQlgt 4~ QLY.

— i

@ simple REST Clent

URL:

=

hitp://127.0.0.1:8080/0m, Y_SENSOR DATA/contentinstances

Method: © GET ®POST ©PUT CDELETE ©HEAD © OPTIONS

Headers: Aunorzaton: Basic YWRIEWASYWRaW4=

- <obj>
Datat <str name="appld" val="MY_SENSOR'/

<siT names="cateqory" val="temperature "/
<int name="tata" val="27"l>
<int name="unit" val="celsius"/>

<lobj>

Figure 34. Create a data contentInstance
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OM2M SCL Resource Tree

http:/1127.0.0.1:8080/0m2migscliapplications/MY_SENSORIcontainers/DESCRIFTOR/contentinstances/Cl_487754454

gscl Astrite Value
scls
applications
applicationColection
LAMP_D
LAMP_1
LAMP_ALL
MY_SENSOR
containers
containerCollection
DESCRIPTOR
CcONentinsSIances

contentinstanceCollection T

Atibae Value

CI_487754454
subscriptions Successtul GET Request
subscriptions Name Vahoe

DATA
containerAnncCollection
locationContainerCollection
locationContainerAnncCallection
subscriptions

groups

accessRights

subscriptions

notificationChannels
applicationanncCollection
subscriptions.

Figure 35. Create a data contentInstance and getValue

2.5.9 Subscribe to MY SENSOR data

OM2M project ¢ AO|EO||A A|ZSH= Monitor server sampleS Ct2 BHOIM AFES
o oo &S 1 C432| commandE AHESH0] ALt

® java —jar monitor.jar

» =

Monitor2| listening port 2! contextE HZASI| {siAl= “config.properties”S

8
Default port = 1400, context = /monitorO|Ct. 113 362 monitors A5 SHHO|CE.

root@administrator-N53Jn: /home/administrator/works/OM2M
OHZ|Z| 'rar'(multiverse)0 QU&L|Ct.
& L|CH

=1

84

tor—NS3j : /home /administrator /works/OM2M# unrar e om2m-monitor-bi

n.rar

UNRAR 5.00 beta 8 freeware Copyright (c) 1993-2013 Alexander Roshal

Extracting from om2m-monitor-bin.rar

Extracting config.properties
Extracting monitor.jar
Extracting start.bat

ator-N533n: /home/administrator/wor
config.properties start.bat

Monitor.java g
root@administrator-N533In: /home/administrator/works/OM2M# java -jar monitor.jar
Starting monitoring application..
Monitoring application is listening
Port: 1400
context: /monitor

Figure 36. monitor 0O 0O 0O
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a2 3710 20| HTTP request OA|R|E ELHAM subscription resource parametersS
MY_SENSOR application Y0 A4St 4~ QIC},

D simple REST Client

URL: hipwl27 061 gecrapp _SENSO TAEon

Method: © GET = POST PUT DELETE HEAD OPTIONS

Headers: Authorization: Basic YWRISWAE YW=

Data: | “EMAMEUEIRIOn i \nndl“h“p ) s orgiman
0.0.1:

“igmamesybsergmian>.

Clear  |Send

Figure 37. Create a subscription resource

L5 A=l subscription resourceES web interfaceOf|A] &It 4~ QIC}.

OM2M SCL Resource Tree

hitpoAf127.0.0, 1 8080lomZmigscifapplications/iy_SENSOR/contaners/DATAlcontentinstances/subscript
gsel
schs
applications
applicationCollection
LAMP_O
LAME_1 P—— JR—
LAMP_ALL [ o 12 1 La00Mmom I
MY_SENSOR
enntainers
comainerCallection
DESCRIPTOR
DATA
contentinstances
contentinstanceCollection
CI_BG6150370
subsenptions
subscriptionColiection
SUB_4BBG0923
subscriptions
comainerAnneCollection

locationContainerCollection
locationContaineranneCollection
subscrptions

aroup:
accessRights
subscriptions
notificationChannels
apolicationanncCollection

Figure 38. Create a subscription resource: Web interface

= Eclipse?| Open Source Platform@ OM2M<Z Ubuntu 14.047|8t9| 2|5
2 SENM F2[5t OAHE HAlSt= LYYl CHSHo] 4TH{E/JATE OM2M2 M2M 2[AAS Y
U= RESTful APIS A|SSHH, AAE QIF, 2[aA HM OS2|H0ld S

gotal g 4 ; =
ZIE[0]H (Container) 2|, 57| & HS7| S, g2 dat S & OF &2 S CHfet AMH|
AE AHEotd QUCH £ HTTP 2 CoAP & CHAst Z2EZ HIQIGYZ Z|st] Zigbeelt
Phidgets S2| ¥2|2t Yt SLZ HSSHEZN, o= HE ASQUEU S Aliof A
& 2 Ot IoT MEIASS 720 282 A2 Y2

[1] OM2M project, http://eclipse.org/om2m/
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