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Connect between a Sub-network of Things and Mobile Internet and their

Performance Evaluations

Cheol-Je Seong- Changhwa Kim'

This paper proposes four general wireless gateway types, which are distinguished by their own processing
ways to connect between a wireless sub-network of things and the mobile internet that links mobile network to
internet step by step. In this paper, we also design general processing procedures of these four types using the
state transition model. Gateways of each types were developed on the basis of the resulted state transition models
and their performances were evaluated through several tests, analyzed, and compared each other. As the results
of our evaluation, compared with the other types, the type, which combines both of a low-power Sleep-interrupt
way and polling ways for receiving data or responses in all the waiting states of a gateway, shows the best
performance in all of data transmission real-timeliness, data loss and energy consumption.
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Table 1. Gateway types by processing methods
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Data Reception 'Waiting/Response/Response ‘Waiting/Response/Response process
Data Loss Type ‘Waiting process in mobile network in internet connection and

Method connection and disconnection disconnection

EFQI-1 polling delay/ignore/no delay/ignore/no

loss
ERQI-2 interrupt delay/ignore/no delay/ignore/no
ERQJ-3 interrupt waiting/polling/yes waiting/polling/yes
lossless
EFl-4 interrupt Sleeping/interrupt/yes Sleeping/interrupt/yes
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Fig. 1. Network system architecture using mobile network
internet between a sub-network of things and a server

Table 2. States for state

transition model

Fig. 2. Network connection process of the gateway
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Table 3. Events for state transition model
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Fig. 3. Type-1 state transition model

Algorithm Type-1_Gateway(){
STEP 1. Send DATA REQUEST();
STEP 2. state = H|o]g] Al
STEP 3. receivestate = 1;

WHILE (1) {

SWITCH (state) {

CASE d|oJg]_s=AItj7] :

IF DATA RECEIVE CHECK()=TRUE THEN
state = t|oJE|_w=2: 4E;

ENDIF

break;

CASE dloJg|_=2} &g :
Data_Request();
state = HO]E]_=41;
break;

CASE 4JoJg]_=Al ¢
D < receive_data();

IF LAST DATA(D) = true THEN
state = toJE]_4l b

ENDIF

break;

CASE dJo]g]_ 44 $k= ¢
NET_OPEN();
state = WHFY T F&)7];
break;

CASE =5}% i &7
DELAY(TL);, // T1 = A7KZ)
state = wujol T Hdoly] gk
break;

CASE THIY v H&d)7] obg
TCP_OPEN(IP, PORT); // IP = IP34, PORT = PORTHH S
state = QIEJYL H<&j7];
break;

STEP 4.

STEP 5.

STEP 6.

STEP 7.

STEP 8.

STEP 9.

STEP 10.  CASE QIE|Yl_H&t)7] :

DELAY(T2); // T2 = AZHZ)

state = QIEJYl H&h7] 9bg;

break;

A A7) &=

TCP_WRITE(D);

state = d|oE]_AL7];

break;

CASE doje|_#% tj7] :

DELAY(T3) // T3 = A|I7H%)
state = d|o]E]_HFh7]_ &= ;
break;

CASE djo[8|_Hgtj7]_94= :

TCP_CLOSE();

state=21E[Ul_H&3) 2t 71

break;

AU A7)
DELAY(T4) // T4 = AI7HZ)
state = QAEIY] F&3) A 7] A=,
break;

A& A7) _e=

NET_CLOSE();

state = FH}FY W H&ES| A 7],

break;

CASE X} H&3)A]d)7]
DELAY(TS) // T5 = AZHZ)
state = WHFI &2 o 7]_ohi;
break;

CASE &} &3 Ad)7]_ &= -
state = T o EJ=AIT] 7] A elf;
break;

STEP 11.

CASE

STEP 12.

STEP 13.

STEP 14.

CASE ¢

STEP 15.

CASE

STEP 16.

STEP 17.

}
}

Fig. 4. Algorithm transformed from type-1 sate transition model
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Table 6. Data loss according to error types

Error Types Type-1 Type-2 Type-3 Type-4
SOCKET_OPEN_ERROR loss loss lossless lossless
CONNECTION loss loss lossless lossless
_TIMEOUT
RECEIVE_RESPONSE loss loss lossless lossless
_TIMEOUT
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Fig. 8. Network environment for experiments
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