	1
	# include
	<iostream >

	2
	# include
	<vector >

	3
	# include
	<queue >

	4
	# include
	<cmath >

	5
	
	


6	using    namespace    std ;
7
8	//   Constants    for    simplicity
9	const    int    MAX_NODES   =   100;
10	const    double    INF   =   1 e9 ;
11
12	//  Structure to  represent a  sensor node
13	struct SensorNode {
14	int   id;
15	double    energy;
16	double   x,   y;
17	bool    isClusterHead ;
18	int    clusterHead Id ;
19	double    dutyCycle ;
20	double    data Reading ;   //   For   data    aggregation
21	double    distance To Sink ;
22	//   Other    fields   as   needed    for   routing ,   clustering ,   etc.
23	};
24
25	//  Structure to  represent a  data  packet
26	struct  Data Packet  {
27	int    source Node Id ;
28	int    destination Node Id ;
29	//   Other    data    fields   as   needed
30	};
31
32	//   Function   to   calculate    the    Euclidean    distance    between    two sensor nodes
33	double    calculate Distance ( double   x1 ,   double   y1 ,   double   x2 , double   y2 )   {
34	return  sqrt( pow ( x2   -  x1 ,  2)  +   pow ( y2   -  y1 ,  2));
35	}
36
37	//   Function   to   find   the    nearest    available    sink   for   a   node
38	int    find NearestSink ( int   nodeId ,   vector < SensorNode >&   sinks)   {
39	//    Implementation    of    find NearestSink
40	}
41
42	//   Function   to   implement    clustering    phase    and    elect    cluster heads
43	void    perform Clustering ( vector < SensorNode >&   nodes)   {
44	//    Implementation    of    clustering    phase
45	}
46
47	//   Function   to   implement    data    forwarding    phase



48	void    forward Data ( vector < SensorNode >&   nodes ,   const    Data Packet& packet) {
49	//    Implementation    of   data    forwarding    phase
50	}
51
52	//   Function   to    adaptively    adjust    duty    cycles    based   on   energy levels    and    traffic    load
53	void    adaptDutyCycles ( vector < SensorNode >&   nodes)   {
54	//    Implementation    of    adaptDutyCycles
55	}
56
57	//   Function   to   perform    data    aggregation    at   cluster    heads
58	void    perform Data Aggregation ( vector < SensorNode >&   nodes)   {
59	//    Implementation    of    perform Data Aggregation
60	}
61
62	//   Function   to    continuously    monitor    the    network    topology    and adapt    routing    accordingly
63	void    dynamicRouting Adaptation ( vector < SensorNode >&   nodes)   {
64	//    Implementation    of   dynamic    routing    adaptation
65	}
66
67	//   Function   to   handle    link    failures   or   changes   in   route    quality and    perform    route    maintenance
68	void    route Maintenance And Repair ( vector < SensorNode >&   nodes)   {
69	//    Implementation    of   route    maintenance    and    repair
70	}
71
72	//   Function   to   simulate    the    operation    of   the   DEAR    protocol
73	void    simulate DEAR ( vector < SensorNode >&   nodes ,   vector < SensorNode
>&   sinks)   {
74	//   Phase   1:    Clustering    and    electing    cluster    heads
75	perform Clustering ( nodes);
76
77	//   Phase   2:   Data    forwarding
78	Data Packet    packet   =   {0 ,   find NearestSink (0 ,   sinks)};
79	forward Data ( nodes ,   packet);
80
81	//   Energy    efficiency    mechanisms    and    power    management strategies
82	adaptDutyCycles ( nodes);
83	perform Data Aggregation ( nodes);
84
85	//   Dynamic    routing    adaptation    based   on   network    conditions
86	dynamicRouting Adaptation ( nodes);
87
88	//   Route    maintenance    and    repair
89	route Maintenance And Repair ( nodes);
90	}
91




92int   main ()   {
//    Simulated    network    with    nodes    and    sinks vector < SensorNode > nodes = {
//   Node   ID ,   Energy ,   X- coordinate ,   Y- coordinate
//  ...
};

vector < SensorNode >   sinks   =   {
//   Sink   ID ,   Energy   ( Assumed    infinite    for    sinks),   X- coordinate ,   Y- coordinate
//  ...
};

//   Simulate    the    operation    of   the   DEAR    protocol simulate DEAR ( nodes ,   sinks);

return 0;
}


93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

Listing 1: DEAR protocol


