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Improvement of SWoT-Based Real Time Monitoring System
Myung-han Yu" - Sangkyung Kim"

ABSTRACT

USN-based real-time monitoring systems, which receive raw data from sensor nodes and store the processed information in traditional
servers, recently get to be replaced by IoT(Internet of Things)/WoT(Web of Things)-based ones. Especially, Social Web of Things(SWoT)
paradigm can make use of cloud storage over Social Network Service(SNS) and enable the possibility of integrated access, management
and sharing. This paper proposes an improved SWoT-based real-time monitoring system which makes up for weak points of existing
systems, and implements monitoring service integrating a legacy sensor network and commercial SNS without requiring additional servers.
Especially, the proposed system can reduce emergency propagation time by employing PUSH messages.

Keywords : loT, WoT, SWoT, SNS, Monitoring

SWoT 718k AAZF mye & A28 A4

o =F ++
S oY A
2

71&2] USN AA7H E‘/]Ei%‘ Al2=gl e dlo|HE Falwtol Wmo] An] Alxgld] dio|EHo]~E A5t HRE Ao, X]—“’]
IoT 2 WoT 7]%9] thF2 & 7152 USN #74o| =& Social Web of Things(SWoT) 73S EdstH 424 Y ELA AH]A(SNS) 4
oA v E&ZH ol E@@?l g, T, AEE Al 5 Ak 2 Oﬂ?oﬂ/‘it S48 Al PUSH WAIA] AB|2~E 5319 X*‘)'
NS @EA7| AL, MY A 75 glo] SNS7F AlFstE HUt 7lente g FAsE BUHY Al2ES 74 2 FATgezH 7|E SWoT
719ke] AAZE BUEE Alzgle] 9dg S5 § 9le Ay mae Agksla AFe)

FIS{= : loT, WoT, SWoT, SNS, ZLIEE

.M B A zntE e AES B9 B, T, HEe AT
F A2l ole 75 % AR A AAdA v d
A okt AARE AF A5 okl A USN(Ubiquitous # ERE JHAE F glen, 71& USN dlo]g =AWer
Sensor Network)e] A8 1 Qlvh USNE Hl® o= g 4 obdel gk o]7]F IoT Hufol =g A 5= 9lvh
A7F BUEE A2Ee B g PAE A YESD SWoT 718b BUE s Alage AAztew BuUE ol
ZHRE do|H2 Faluwol Wo] Au] Alxeld] dlo]E | 283 4F dHolHE st of& AlESoR HFst
ol~% 7483, TCP 7wl v EF43 bgzz mregsy 2 BES AR obd SNS Az HolH S dREs
o] g3 Eqaa sz o] folgHo]xe] ARE 424l = ez 24

so] e Aus 221 Ak o] 23 SWoT 7]uke] muUEe Alxele A 1

A oT 7149 W%z 98] 7]€e] USN 8o Ajz  EAZCIA dofes SNSeol £2"sta RUE Y AlZdd
& Social Web of Things(SWoT) 71d& =ste] ZUFE Al olE FAINkE g A, 15E doly A
3

S ke ARSAOIA 24 UENA AH2(SNS) Aol = 98 Sskd AF o] flve EAF0l ok =
o9 Aol E A% 5o SNSlA A 2 A5e
FEet7] Y8l 71F9 USN 7|5k Al2els} 5935 dro
T 3 Q4 UFYeE AFET R
o an eI e e WA HEYa xﬂoao A3 @ Sd8 A 2 olg
M: t Re d : Feb: 12, 2015
Fist Revision- Aprl 77, 208" oz 2EFAE 273 HE Bilel UtH4, 5]
Accepted  May 21, 2015 . B Ao 711 SWoT 7I4ke] BUEa A2l

* Corresponding Author : Myung-han Yu(skkim98@gwnu.ac.kr)



228 HEMEIGS=2A/HFH R S8 AL M4 M7=(2015. 7)

= ge] DEUR S A% A5H A% g8 3
& PUSH "AA Aul2g d5ste] duagold 4%
QY ootk EF 77hd B

R NE 2

USN 3209] Alo], olulx A4 dolele] 45t EA
=9 AM 4 glo] SNSTF AgehE ¥ lsRen 7
agomn el L& ANHE AL SWoT 719 447
BUHY As9e At £% o ANY Rde v
O% 48 SNS A RUHY A2He AAE FEsa

E

AANE ARE Asdel JE A FRE, 48N
Azgel FHAA g Aol 2B gt 45
Prhstg o, 5o 2R Ytk

2.

e

=

re

__I.I.

21 7|Z2| USN AMAIZH BUE(R! AlAY 23

7%l USN ANz ZUEY Azde dolg 43S
98 deole £4 AnE a5Hoz aTsu(lL, 6 oleld
AzElo] gukdel oA pA L AlA®E EAHS Fig 13
Table 191 vkl i,

Az A2HE HEE ZREDS
WSk BUEY AZES ¢ s}
AN, A% Bel, WAEF 5 N5 AN A 2z
E23} dolguols Pxol WP Aol By
WE BFAe sk Brhsete] e mUHY Axd
3 ARE Gz A4 dEAIZS J2 2 A7
bsaith wa, g5 4% A BASE 33
Ask 4 WAA % 3 A
29 0] bsshs wilel

oefd HAHE FHsky] S8, Htell=
2~

Internet

Data Server

Monitoring
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Table 1. Property of Legacy USN Monitoring System
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Fig. 2. Schematic Diagram of SWoT Monitoring System
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[Node n] temp:18.2°C light:372Ix volt:3.36V

(A) Posting Format for Sensor Data

Tweets Tweets & replies

ngnuswi; nusw - Fe!

[Node3]temp:18.2"C Ilght 34Ix volt:3.71V etc:0000

OWNUSW [@ownus F
[Mode1]temp:18.2°C I|ght232|x volt:3.16% etc:0000

(B) Twitter Timeline Controlled by SWoT Gateway
Fig. 5. Human-readable SNS Posting
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}

Fig. 6. JSON Data Format of Twitter
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(A) PUSH Subscription URL Example
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)
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Request new device ID

Response with device ID

Register device ID

(via HTTP GET request)
Store
Status response device IDs
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E.;";?jg;’ PUSH emergency data

v

Detailed emergency Data

emergency | PUSH emergency data
alarm

Request detailed emergency data

Detailed emergency data

(B) Message Flow for Emergency Data

Fig. 7. Handling of Emergency Data



/* Monitoring System */
my_pushkey = get_push_key("GCM"): // from GCM server
subscripted = check_subscription_stat(my_pushkey); // from Gateway

if( !subscripted ) {
do_subscr ipt (my_pushkey): // to Gateway
}

/* Gateway */
got_push_key = received_push_key_buf;: // from Monitoring
add_subscr ipted_key_l ist(got_push_key); // to local array variable

Fig. 8. Pseudo Code of PUSH Subscription Process
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/* Gateway (Send) */
array subscripted_push_key[] = get_subscripted_key_list();

if( sensor_data > over_limit || sensor_data < under_limit ) {
message = "DATA " + sensor_data + " EXCEEDS SPECIFIED RANGE":
send_push(subscr ipted_push_key, message);

}

/* Monitoring System (Receive) */

function on_receive_push_message() {
message = get_push_message_content():
alert( message );
update_twitter_timeline();

Fig. 9. Pseudo Code of PUSH Send/Receive Process
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Fig. 10. Message Flow for Device Control Via Twitter DM
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// for a single sensor node

[Control n] sensing_interval :4000ms

// for the whole network (using ALL_NODES keyword)
[Control ALL_NODES] sensing_interval:8000ms

(A) Examples of DM

// for a single sensor node

n:sensing_interval:3000ms [CR][LF]

// for the whole network

-1:sensing_interval:3000ms [CR][LF]

(B) Control Message Translated by a Gateway

Fig. 11. Handling of Device Control Message
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// Generate at every 00:00:00
[DailyAverage n] between:2015-01-01~2015-01-01 temp:17.0C

/] Generate at every Sunday

[Week IyAverage n] between:2015-01-01~2015-01-06 temp:16.5C

// Generate at every Last day of the month

[MonthlyAverage n] between:2015-01-01~2015-01-31 temp:16.5C

// Generate at every Last day of the year (12/31)
[Year lyAverage n] between:2014-01-01~2014-12-31 temp:16.5C

Fig. 12. Examples of Posting Data Format for Statistics
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[Control n] take_photo:true timer:0

(A) DM Format for Photo Send Request
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[Sensor Node 2]

® temp: 16.5C

™ light: 244ix

<o volt: 3,40V

etc: 0000
CT) media: htto://pbs twimag.com/media/BSckxO

(B) Monitoring Interface after Sending DM

Fig. 13. Photo Posting Example
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Sensor Data Monitor (@gwnusw)

Sensor Node 1 v || Choose
[Sensor Node 1]

W temp: 18.4C

™ light: 3621x

S volt:3.16V

System Log

LoadXML(1) Received= <2xml version="1.0" encoding="utf-8'2>
temp 18.4°C light 362Ix volt 3.16V led 0000 0,0 2015-01-12

Config ControlCmd HideLog

(A) Main Screen

Monitoring Configuration

@ (SWoT)Gateway:
® H-Androsv210 (1)

@ Select a node from below:

Node 1 Node 2 Node 3(Photo)

¥ Temp

! Light

¥ Power
ETC
Photo

@ Polling Interval:

* Caution: Be careful about 15-minute Windows
Limit of Twitter API. (180 call/every 15min)

*180/ 15/ Total Sensor Counts = Possible Polling
Counts per Every Minute.

30 sec (3~30sec)

Save Config Reset Cancel

(B) Configuration Screen

Fig. 15. Monitoring Mobile Application Interface
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DeviceControl Test (DM)

Target Node: | Sensor Node 1 v

Sensing Interval: 5000 ms| Send

Request to take a photo: | Send

Close

Fig. 16. Device Control Window(Send a DM)
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Table 3. Average Delay in Receiving Emergency Data
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