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Study on Web Services Middleware for Real-Time Monitoring in the loT

Environment

Seung-Hyeok Shin *

Abstract

Recently, the need for real-time systems which are providing various types of information that

occur in large quantities in IoT environment is increasing. In this paper, we propose a middleware

system which can monitor in real time on a web environment. The proposed system is designed to

be integrated by using communication functions provided by a network operating system and external

sensors. The proposed system is compared with an existing system and analysed by the server

performance testing tool.
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Fig. 1. loT sensor growth
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Fig. 2. Configuration for loT facilities controlling systems
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2. Node.js
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Fig. 10. Structure of the client's hash table

int add_to_next(xdlist* _this, void* arg, int size){
int e = 0;
if (_this=>_curr == 0 ) {
e = _this—>vtbl->create(_this, &_this—>_curr);
it (arg) {

_this—>_curr—>item = (void *)calloc(1, size);
memcpy(_this—>_curr—>item, arg, size);
_this=>_curr—>size = size;

}
return e;
)3
if ( _this=>_curr—>next == 0 )
= _this—>vtbl->append(_this, arg, size);
else {

= _this—>vtbl->create(_this, &_this—>_temp);
_this=>_temp—>next = _this—>_curr—>next;
_this—>_curr—>next—>prev = _this—>_temp;
_this=>_temp—>prev = _this—>_curr;
_this=>_curr—->next = _this—>_temp;
_this=>_curr = _this—>_temp;
if (arg
_this=>_curr—>item = (void *)calloc(1, size);
memcpy(_this=>_curr—>item, arg, size);
_this—>_curr—>size = size;
}
3
return e;

}

Fig. 11. Add algorithms of hash table with channing
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int remove(xdlist* _this, void** arg, int* size){
int e = 0;

e = _this—>vtbl->get_last(_this, 0, 0);
if (e<0)
return e;

if (arg) {
memecpy(*arg,
_this—>_curr—>item, _this—>_curr—>size);
*size = _this—>_curr—>size;

}

free(_this—>_curr—>item);
_this=>_curr->item = 0;
_this=>_curr->size = 0;

if (_this=>_curr—>prev ) {
_this=>_curr = _this—>_curr—>prev;
_this=>_curr—->next—>prev = 0;
_this=>vtbl->destroy(_this, &_this—>_curr—>next);
_this—>_curr—>next = 0;

}

else
_this—>vtbl->destroy(_this, &_this—>_curr);

return e;

}

Fig. 12. Remove algorithms of hash table with channing

int find(xdlist* _this, void* arg, int size) {
int e =0;
xdlist_t * _temp;

if(_this—>_curr==0)
return eLIST_EMPTY;

if(memcmp(_this—>_curr—>item,arg, size)==0)
return 0O;

_temp = _this—>_curr;

e = _this—>vtbl->find_prev(_this, arg, size);
if (e<0){

_this—>_curr = _temp;

e = _this—>vtbl->find_next(_this, arg, size);

}

return e;

}

Fig. 13. Find algorithms of hash table with channing
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int WebSocketHandShake(charx serverkey, int len) {
char buf[1024];
char temp[1024];
int i=0;
SHA1Context sha;

SHA1Reset(&sha);
SHA1Input(&sha, serverkey, len);
SHA1Result(&sha);

for i=0i<5i++) {
sha.Message_Digest[i]
= htonl(sha.Message_Digest[i]);

}

base64_encode((charx)sha.Message_Digest,20,temp);

sprintf(buf,"HTTP/1.1 101 Switching Protocols¥rn"
"Upgrade: websocketWrn"
"Connection: UpgradeWr#n"
"Sec-WebSocket—-Accept: %sWrnWran",
temp);

return  WebSocketSend(buf, strlen(buf));
)3

Fig. 14. Web Socket Server Opening Handshake

V. Validation
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Table 1. Response time of node.js

100 user 500 user 1000 user
MIN (msec) 1 2 1
MAX (msec) 76 244 846
AVG (msec) 6 20 15
Table 2. Response time of MTIF
100 user 500 user 1000 user
MIN (msec) 1 1 1
MAX (msec) 19 32 54
AVG (msec) 5 12 16
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