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1 (paquets_ reçus / paquets_envoyés)

E = P t
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Voici les résultats: 

 

 

 

 

 

 

 

 

 

 

Figure 18. PER dans le scénario 3 
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<?xml version='1.0' encoding='UTF-8'?> 
<worldsens xmlns="http://worldsens.citi.insa-lyon.fr"> 
 
 
<!-- == Worldsens 
===================================================== --> 
<simulation nodes="9" duration="100000s" x="2" y="2" z="2"/> 
 
<!-- == Entities 
====================================================== --> 
 
 
<!-- == PROPAGATION, INTERFERENCES, MODULATION and ENERGY 
===================== --> 
 
<entity name="interf" library="interferences_orthogonal"> 
</entity> 
 
 
<entity name="o-qpsk" library="modulation_oqpsk"> 
</entity> 
<entity name="white" library="noise_white"> 
    <init white-noise-dBm="-84"/> 
</entity> 
<entity name="bat" library="energy_linear">  
 <default energy="100000" tx="0.00468" rx="0.0555" idle="0"/> 
</entity> 
 
 
 
<!-- == RADIO and ANTENNA ============================================ 
--> 
<entity name="omnidirectionnal" library="antenna_omnidirectionnal" > 
  <default loss="0" angle-xy="random" angle-z="random"/> 
</entity> 
 
<entity name="radio" library="radio_half1d" > 
    <default sensibility="-92"  T_s="90" dBm="0" channel="0" 
modulation="o-qpsk"/> 
</entity> 
 
 
<!-- == MAC ===================================================== --> 
<entity name="mac" library="mac_802153" > 
    <init  modeack="1" moderelay="1" moderetx="0"/> 
    <default pnc="0" superframeduration="60000000" 
capduration="800000"  dataperiod="60000000" /> 
</entity> 
<entity name="ban_propag" library="propagation_test" > 
 <init data_description_file="ban_links_description.csv"/> 
</entity> 
<!-- == Application 
=================================================== --> 
<entity name="cbr0" library="application_scenario1" > 
<default period="0" start="0" size="900" destination="1"/> 



Optimisation MAC dans un réseau BAN multi-services 

Javier Cuadrado López 34 

</entity> 
<entity name="cbr1" library="application_scenario1" > 
     
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
 
<entity name="cbr2" library="application_scenario1" > 
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
 
<entity name="cbr3" library="application_scenario1" > 
    
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
<entity name="cbr4" library="application_scenario1" > 
    
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
<entity name="cbr5" library="application_scenario1" > 
     
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
<entity name="cbr6" library="application_scenario1" > 
  
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
<entity name="cbr7" library="application_scenario1" > 
   
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
<entity name="cbr8" library="application_scenario1" > 
     
<default period="60000000" start="100000000" size="900" 
destination="0"/> 
</entity> 
 
 
<!-- == MOBILITY ===================================================== 
--> 
<entity name="static" library="mobility_static"> 
 <default x="random" y="random" z="random"/> 
</entity> 
<entity name="static-pnc" library="mobility_static" > 
    <default x="0.433" y="0.433" z="0"/> 
</entity> 
 
<entity name="static-dev1" library="mobility_static" > 
    <default x="0.683" y="0.866" z="0"/> 
</entity> 
<entity name="static-dev2" library="mobility_static" > 
    <default x="0.183" y="0.866" z="0"/> 
</entity> 
 
<entity name="static-dev3" library="mobility_static" > 
    <default x="0" y="0.683" z="0"/> 
</entity> 
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<entity name="static-dev4" library="mobility_static" > 
    <default x="0" y="0.183" z="0"/> 
</entity> 
<entity name="static-dev5" library="mobility_static" > 
    <default x="0.183" y="0" z="0"/> 
</entity> 
<entity name="static-dev6" library="mobility_static" > 
    <default x="0.683" y="0" z="0"/> 
</entity> 
<entity name="static-dev7" library="mobility_static" > 
    <default x="0.866" y="0.183" z="0"/> 
</entity> 
<entity name="static-dev8" library="mobility_static" > 
    <default x="0.866" y="0.683" z="0"/> 
</entity> 
 
<!-- == Environment 
===================================================== --> 
<environment> 
<interferences entity="interf"/> 
<noise entity="white"/> 
<modulation entity="o-qpsk"/> 
</environment> 
 
<!-- == Bundle ===================================================== -
-> 
<bundle name="emetteur1" worldsens="false" default="true" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr1"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr1"> 
    <down entity="mac"/> 
</with> 
</bundle> 
<bundle name="emetteur2" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr2"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr2"> 
    <down entity="mac"/> 
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</with> 
</bundle> 
 
<bundle name="emetteur3" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr3"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr3"> 
    <down entity="mac"/> 
</with> 
</bundle> 
 
<bundle name="emetteur4" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr4"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr4"> 
    <down entity="mac"/> 
</with> 
</bundle> 
 
<bundle name="emetteur5" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr5"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr5"> 
    <down entity="mac"/> 
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</with> 
</bundle> 
 
<bundle name="emetteur6" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr6"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr6"> 
    <down entity="mac"/> 
</with> 
</bundle> 
 
<bundle name="emetteur7" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr7"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr7"> 
    <down entity="mac"/> 
</with> 
</bundle> 
 
<bundle name="emetteur8" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
<energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
  </antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
  <with entity="mac"> 
         <up entity="cbr8"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr8"> 
    <down entity="mac"/> 
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</with> 
</bundle> 
 
<bundle name="sink" worldsens="false" default="false" birth="0"> 
  <mobility entity="static"/> 
  <energy entity="bat"/> 
  <antenna entity="omnidirectionnal"> 
    <up entity="radio"/> 
</antenna> 
 
  <with entity="radio"> 
    <up entity="mac"/> 
    <down entity="omnidirectionnal"/> 
  </with> 
 
 <with entity="mac"> 
        <up entity="cbr0"/> 
 <down entity="radio"/> 
  </with> 
  <with entity="cbr0"> 
    <down entity="mac"/> 
</with> 
 
</bundle> 
 
<!-- == Nodes ===================================================== --
> 
<node id="0" as="sink"/> 
<node id="1" as="emetteur1"/> 
<node id="2" as="emetteur2"/> 
<node id="3" as="emetteur3"/> 
<node id="4" as="emetteur4"/> 
<node id="5" as="emetteur5"/> 
<node id="6" as="emetteur6"/> 
<node id="7" as="emetteur7"/> 
<node id="8" as="emetteur8"/> 
</worldsens> 
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/** 
 *  \file   linear.c 
 *  \brief  linearly decreasing battery 
 *  \author Guillaume Chelius, modifications par Javier Cuadrado 
 *  \date   2007 
 **/ 
#include <include/modelutils.h> 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
model_t model =  { 
    "Linearly decreasing battery", 
    "Guillaume Chelius", 
    "0.1", 
    MODELTYPE_ENERGY,  
    {NULL, 0} 
}; 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
int init(call_t *c, void *params) { 
    return 0; 
} 
 
int destroy(call_t *c) { 
    return 0; 
} 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
struct nodedata { 
    double energy; 
    double initial; 
    double tx; 
    double rx; 
    double idle; 
}; 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
int setnode(call_t *c, void *params) { 
    struct nodedata *nodedata = malloc(sizeof(struct nodedata)); 
    param_t *param; 
 
    /* default values */ 
    nodedata->energy  = 1000000; 
    nodedata->initial = 1000000; 
    nodedata->tx      = 1; 
    nodedata->rx      = 1; 
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    nodedata->idle    = nodedata->rx; 
 
   /* get parameters */ 
    das_init_traverse(params); 
    //printf("valor inicial energia %f\n", nodedata->energy); 
    while ((param = (param_t *) das_traverse(params)) != NULL) { 
        if (!strcmp(param->key, "energy")) { 
            if (get_param_double(param->value, &(nodedata->energy))) { 
                goto error; 
            } 
        } 
        if (!strcmp(param->key, "tx")) { 
            if (get_param_double(param->value, &(nodedata->tx))) { 
                goto error; 
            } 
        } 
        if (!strcmp(param->key, "rx")) { 
            if (get_param_double(param->value, &(nodedata->rx))) { 
                goto error; 
            } 
        } 
        if (!strcmp(param->key, "idle")) { 
            if (get_param_double(param->value, &(nodedata->idle))) { 
                goto error; 
            } 
        } 
    } 
     
    nodedata->initial = nodedata->energy; 
    set_node_private_data(c, nodedata); 
    return 0; 
     
 error: 
    free(nodedata); 
    return -1; 
} 
 
int unsetnode(call_t *c) { 
    free(get_node_private_data(c)); 
    return 0; 
} 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
int bootstrap(call_t *c) { 
    return 0; 
} 
 
int ioctl(call_t *c, int option, void *in, void **out) { 
    return 0; 
} 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
//changes faites pour l’energie consommée en transmission 
void consume_tx(call_t *c, uint64_t duration, double txdBm) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    nodedata->energy -= duration * (nodedata->tx*txdBm + 
0.0774)*0.000000001; 
     
    if (nodedata->energy <= 0) { 
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        nodedata->energy = 0; 
        node_kill(c->node); 
    } 
    return; 
} 
 
void consume_rx(call_t *c, uint64_t duration) { 
    struct nodedata *nodedata = get_node_private_data(c); 
//pas de modification ici, le valeur est donné dans le xml (nodedata-
>rx) 
    nodedata->energy -= duration * nodedata->rx*0.000000001;  
    if (nodedata->energy <= 0) { 
        nodedata->energy = 0; 
        node_kill(c->node); 
    } 
    return; 
} 
 
void consume_idle(call_t *c, uint64_t duration) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    nodedata->energy -= duration * nodedata->idle;  
    if (nodedata->energy <= 0) { 
        nodedata->energy = 0; 
        node_kill(c->node); 
    } 
    return; 
} 
 
void consume(call_t *c, double energy) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    nodedata->energy -= energy;  
    if (nodedata->energy <= 0) { 
        nodedata->energy = 0; 
        node_kill(c->node); 
    } 
    return; 
} 
 
double energy_consumed(call_t *c) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    return nodedata->initial - nodedata->energy; 
} 
 
double energy_remaining(call_t *c) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    return nodedata->energy; 
} 
 
double energy_status(call_t *c) { 
    struct nodedata *nodedata = get_node_private_data(c); 
    double status = nodedata->energy / nodedata->initial; 
    if (nodedata->energy <= 0) { 
        return 0; 
    } else if ((status >= 0) && (status <= 1)) { 
        return status; 
    } else { 
        return 0; 
    } 
} 
 
 
/* ************************************************** */ 
/* ************************************************** */ 
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energy_methods_t methods = {consume_tx,  
                            consume_rx, 
                            consume_idle, 
                            consume, 
                            energy_consumed, 
                            energy_remaining, 
                            energy_status}; 


