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Abstract A model-based integrated development tool for the development of USN application
programs is proposed in this paper. The proposed tool has been implemented as a plug-in for Eclipse
platform. The tool consists of Graphical User Interface, Modeler, Configuration Information Generator,
Validity Checker, Source Code Generator and Templates Storage. Developers can implement USN
applications from models of sensor networks using the tool. The developer can implement USN
applications by automatic generation of execution code of each node in the sensor network after he/she
designs a model of the sensor network. The configuration information of each node is automatically
generated from the validated USN model. Then, the execution code is automatically generated using
the configuration information and the predefined templates. Through the tool of this paper, developers
can easily implement valid USN applications even if they do not know the details of low-level
information. Also, a large number of application programs can be generated at once because application
programs are generated from sensor network model instead of models of applications. Accordingly, the
development effort of USN applications will be decreased and developers can consistently construct
USN applications from USN models using the proposed tool.
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#document =

<nodes> <sensors> <routers™> <sinks> <actuators>
<name> <sensorType> <routerType> --+ <nodeID> <defaultMACAddr> <scheduler> <zigbeeRFModule> -
(IR | [N (AN [N [ [
sext O #text ext @ #ext (3 #ext @ #ext & #text
@ File f = new File(<name> + “Lconfig”); / N

FileWriter out = new FileWriter(f);
@ if (<router Type> == <routers>)
out.write (“<CONFIG_STAR_MESH_NODE_TYPE>ROUTER</CONFIG_STAR_MESH_NODE_TYPE>");

@ out.write (“<CONFIG_STAR_MESH_DEFAULT_APP_NODE_ID>" + <nodeID> +
“</CONFIG_STAR_MESH_DEFAULT_APP_NODE_ID>");

@ outowrite (“<CONFIG_STAR_MESH_DEFAULT_SRC_SHORT_MAC_ADDR>0x” +<defaultMACAddr> +
“</CONFIG_STAR_MESH_DEFAULT_SRC_SHORT_MAC_ADDR>");

® if (<scheduler> != NULL) {
out.write(“<CONFIG_SCHEDULE_M>true</CONFIG_SCHEDULE_M>");
if (<scheduler> == “FIFO”);

Y
@
i
12
N
o
i

out.write(“<CONFIG_FIFO_M>true</CONFIG_FIFO_M>"); S

O¥ 7 AR Yy g

iy

[<?xml version="1.0" encoding="UTF-83>
[<coNFIG_INFO>
<CONF1G_EEPRON_M>false</CONFIG_EEPROM_R»
<CONFI6_FLASEHEN H>false</CONFIG_FLASHEEH H>
<CONFIG_TINER_M>true</CONFIG_TIMER_M>
<CONFIG_UART M>
<CONFIG_FRINTF_M>true</CONFIG_PRINTF_H>
<CONFIG_SCANF_M>Zalse</CONFIG_SCANF_H>
</ CONFIG_UART_H>
<CONFIG_ACTUATOR_M>
<CONFIG_LED_M>true</CONFIG_LED_M>
</ CONFIG_ACTUATOR_M>
<CONFIG_SCREDULE_K>
<CONFIG_PREEMPTION_RR_H>
</CONFIG_PREEMPTION_RR_M>
</CONFIG_SCHEDULE_M>
<CONFIG_ZIGBEE RF_M>
<CONFIG_IEEE_802_1S_4_NAC K>
<CONFIG_STAR_MESH_ROUTE_M>true</CONFIG_STAR_MESH_ROUTE_R>
</CONFIG_IEEE_B02_15_4 NAC_M>
</CONFIG_ZIGBEE_RF_H>
<CONFIG_STAR_MESH_NODE_TYPE>SINK</CONFIG_ .STAR_HESH NODE_TYPE>
<CONFIG_STAR_MESH_DEFAULT_RF_CHANNEL>25</CONFIG_STAR_MESH_DEFAULT RF_CHANNEL>
<CONFIG_STAR_MESH_DEFAULT_APP_NODE_ID>0</CONFIG_STAR_MESH DEFAULT APP_NODE_ID>
<CONFIG_STAR MESH_ADJACENT ACTUATOR_NODE_ID>0</CONFIG_STAR_MESH_ADJACENT ACTUATOR NCDE_ID>
<CONFIG_STAR_MESH_THIS_NODE_PAN_COORDINATION_ENABLE>true</CONFIG_STAR_NESH_THIS_NODE_PAN_COORDINATION ENABLE>
<CONFIG_STAR_MESH_COORDINATOR TYPE>NON_BEACON_ENABLE</CONFIG_STAR MESE_COORDINATOR_TYPE>
<CONFIG_STAR_MESH_DEFAULT_SRC_SHORT_MAC_ADDR>Ox1111</CONFIG_STAR_NESH_DEFAULT_SRC_SHORT HAC_ADDR>
<CONFIG_STAR_MESH_USE_DEFAULT EXTENDED_RAC_ADDR>0x0000004792633133</CONFIG_STAR_MESH USE_DEFAULT EXTENDED_HAC_ADDR>
<CONFIG_STAR_MESH_NEXT_HOP_ROUTING_FIRST NODE>S</CONFIG_STAR_NESH_NEXT_HOP_ROUTING_FIRST NODE>
<CONFIG_STAR_MESH _NEXT_HOP_ROUTING_SECOND_NODE>1</CONFIG_STAR_MESH_NEXT HOP_ROUTING_SECOND_NODE>
<CONFIG_START_HMESH_ASSOGIATION_PERHIT_NODEID_START>1</CONFIG_START_NESH ASSOCIATION PERMIT NODEID_START>
<CONFIG_START_MESH_ASSOCIATION PERMIT NODEID_ END>99</CONFIG_START MESH ASSOCIATION PERMIT NODEID_ END>
<CONFIG_RSSI K>false</CONFIG_RSST_H>
<CONFIG_UTILITY M>false</CONFIG_UTILITY_M>
<CONF16_LOG_M>false</CONFIG_LOG_H>
<CONFIG_KERNEL_DEBUG_M>false</CONFIG_KERNEL_DEBUG_H>
<CONF1G_APP_NARE>sink0</CONFIG_APP_NAKE>
<CONFIG_AUTHOR_NANE>Woojin Lee</CONFIG_AUTHOR_NAME>
<CONFIG_ADDTTIONAL_INCLUDE>-I.</CONFIG_ADDITIONAL INCLUDE>
<CONFIG_ADDTTIONAL LIB>-lqplusn</CONFIG_ADDITIONAL LIB>
<CONFIG_COMPILER_FLAGS>-DQPLUS_N -DATHEGA128</CONFIG_COMPILER FLAGS>
</ CONF 16_INFO>
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“&1_Zig_Simple_&2”
“&1_Zig_ MAC &2"
“&1_Zig_StarMesh_&2”
“&1_Sche_FIFO_&2”
“&1_Sche_PreemptionRR_&2”
“&1_Sensor_LIGHT_&2”
“&1_Sensor_GAS_&2”
“&1_Sensor_Temperature_&2”

Zigbee_Simple
Zigbee_MAC
Zigbee_MAC_StarMesh
Scheduler_FIFO
Scheduler_PreemptionRR
Sensor_LIGHT
Sensor_GAS
Sensor_Temperature
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#include <ok Z
#include <string.m>

#include <stdlih. ko>

#include <proguem.h>

#include <intarrupt.h>

#include <sig-avr.h> |
#include <pgmspace.h> !
finclude “contig. ™ ‘
sinelude "eigegpiuaen.n” \

#define TURN_ON_DEBUG

#1fdef STAR MESH_ROUTE

BYTE NEXT HOP_ROUTING_FIRST MODE= 5:
BYTE NEXT_HOP_ROUTING_SECOMD MODE= 1
#endif

#detine LIGHT_LAMP ACTUKTORD
#define GAS_VALVE  ACTUATORL

BYTE MAIN_LAMP_STATUS=TURM_OFF:
BYTE KAIN_GAS_VALVE_STATUS=TURN_OFF:
LGRS = =
woid nldé;node_mcoumg,ﬁata‘mdicanion(B‘ITE *data);

void *start{void ¥arg);
void *rf_net_scheduling{void ¥arg):

vold *xf_ssnd dara {void ¥arg):

int main{void)
{
uincd_t int _handle;

int_handle = thread dissble ints():
initialize neno_resources();
thread_enable_ints(ing handle);

mime 1l link_start(NULL,xf_recv_dace):
prhread _create (NULL,NULL, stact, (void *)0):
atare_threads();

racurn 0

void rf_recv_data (ADDRESS *srcAddr, INTS nbyte, BYTE *data) ;L
|
pd

void tf_recv_deta(ADDRESS *scchddr, INT® nbyte, BYIE *dacs)
{
route_t route;
BYTE *ory_pkreRULL, packec types
UINTS i:
packet_typs » (BYTE)(daca{l)};
it (packet type == SENSOR_DATA_PACKET}
{
ory pkr = davas
}
else if (packet_type == INDIRECT, PACKET TRANSHIT)
{
1 = decode_indirect_packet (gate,sroute);
org pke = sdata{ij:
}

nlde_node_jncomming_dsta_indicsvioniorg pkt):
¥

woid *start(void *arg)
{
pthread strr_t atcr;

attr.schedparan.sched priority = 27
prhread _create (RULL,«sttr,rf_net_scheduling, (void <10);

atvr. schedparam. sched _priority = 17
pthreed create (BULL,cetcr,rf_send dets, (void *)0);

return NULL:

nlde node_incomming data_indication(BYTE* dats)

BYTE packet type:

BYTE ingex;

BYTE Bens0r_ho, Senscr_type;
UVINTL6 i, int data:

packet_type = (BYTE){(data{l}}:
_.jensor no - (BYTE)(data(2]): ..

i
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