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o ABSTRACT O

Operating System (OS) of wireless sensor node plays a crucial role in
developing of wireless sensor networks applications, also controls on sensing unit
and applying network protocols, management of hardware elements. We uses special
languages for operating system programming in order to speed up development
operation and update applications. TinyOS is lightweight operating system
depending on event driven programming. it will be allowed to access to radio board
and sensing unit and management of communication and memory using software
library, also simulation of network and monitoring values of sensing unit and data
communication between nodes using TOSSIM for TinyOS. Most of simulation tools
in WSN do not focus on operating system programming side in sensor node and deal
with it as closed entity which be used in network simulation and evaluating studying
parameters depending on other data in simulation environment. What we have done
in this article is studying operating system on single node side and in later stage
simulating of nodes as integrated network, this article uses Nesc language for
programming TinyOS within tracking and alarm applications in WSN with studying
simulation stages and results evaluation.

Keywords: Wireless Sensor Network (WSN), Operating System (OS), TOSSIM, network
embedded systemC (NeSC), Active Message Layer, alarm system.
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numnodes 11
Creating noise model for ©® |Boot Time for Node 0 : 23542399
Creating noise model for 1 |Boot Time for Node 1 : 25893616
Creating noise model for 2 |Boot Time for Node 2 : 28244833
Creating noise model for 3 |[Boot Time for Node 3 : 30596050
Creating noise model for 4 |Boot Time for Node 4 @ 32947267
Creating noise model for 5 |Boot Time for Node 5 : 35298484
Creating noise model for 6 |Boot Time for Node 6 : 37649701
Creating noise model for 7 |Boot Time for Node 7 : 40000918
Creating noise model for 8 |Boot Time for Node 8 : 42352135
Creating noise model for 9 |Boot Time for Node 9 : 44703352
Creating noise model for 10|Boot Time for Node 10 : 47054569
Creating noise model for 11|Boot Time for Node 11 : 49405786
Bal) u Lagd JlaiVy GSL«J 4.9@.1 :(9—b)ds.o.'ﬁ\ badall ! (.LB.'J\ 3.\.}4.1 :(9—a)ds.dd\
JLU;\J\ .J.\l c;La\j t_ﬁ},d\ uA) ;Las.a\ ‘d;)A (IO)JSM.“ C..;ay LAS
DEBUG (1): 0:0:1.002589371 APPS: MilliTimer.fired()
DEBUG (1): 0:0:1.002589371 APPS: LED® ON
DEBUG (2): 0:0:1.002824493 APPS: MilliTimer.fired()
DEBUG (2): 0:0:1.002824493 APPS: LEDG®_ON
DEBUG (3): 0:0:1.0030595615 APPS: MilliTimer.fired()
DEBUG (3): ©:0:1.003059615 APPS: LEDO_ON
DEBUG (4): 0:0:1.003294736 APPS: MilliTimer.fired()
DEBUG (4): 9:0:1.003294736 APPS: LEDO®_ON
DEBUG (5): 0:0:1.003529858 APPS: MilliTimer.fired()
DEBUG (5): 0:0:1.003529858 APPS: LED® ON
DEBUG (B6): 0:0:1.003764980 APPS: MilliTimer.fired()
DEBUG (6): 0:0:1.003764980 APPS: LEDG®_ON
DEBUG (7): 0:0:1.004000101 APPS: MilliTimer.fired()
DEBUG (7): 0:0:1.004000101 APPS: LEDO_ON
DEBUG (8): 0:0:1.004235223 APPS: MilliTimer.fired()
DEBUG (8): ©:0:1.004235223 APPS: LEDO_ON
DEBUG (9): 0:0:1.004470345 APPS: MilliTimer.fired()
DEBUG (9): 0:0:1.004470345 APPS: LED® ON
DEBUG (10): ©0:0:1.004705466 APPS: MilliTimer.fired()
DEBUG (10): 0:0:1.004705466 APPS: LEDG®_ON
DEBUG (11): 0:0:1.004940588 APPS: MilliTimer.fired()
DEBUG (11): ©0:0:1.004940588 APPS: LEDO® ON

JNERY) ad Bplaly lajl) sl 5 L) Alayal oaail) AN 1(10)JSE
cagial) Ml ggiue e Chaay Jsay)

DEBUG (10): ©:0:1.006658580 APPS: sendDone! !
DEBUG (8): ©:0:1.007805759 APPS: sendDone!!
DEBUG (B6): ©:0:1.008785092 APPS: sendDone!!
DEBUG (0): ©:0:1.009895512 APPS: receive!!
DEBUG (3): ©:0:1.010063358 APPS: sendDone! !
DEBUG (7): ©:0:1.010790223 APPS: sendDone!!
DEBUG (0): ©:0:1.011073208 APPS: receive!!
DEBUG (1): ©:0:1.011241054 APPS: sendDone! !
DEBUG (11): @:0:1.011593381 APPS: sendDone! !
DEBUG (4): ©:0:1.012404180 APPS: sendDone! !
DEBUG (9): ©:0:1.012679525 APPS: sendDone!!
DEBUG (5): ©:0:1.012715595 APPS: sendDone!!
DEBUG (2Z): ©:0:1.012925752 APPS: sendDone! !

Al Aigh e Badall JLEiudly S clles <(11)Jsa)
il daga o Al dabiall e Bhall Aoy (ully o ey 1qeiliil) anli aa 2 gy bl 2.4.4
pif 3 i Sl Gkl 5 37.25 Lse Aap 36.6 (i Lo 255 puall Ll 3alld iagyall (g0
el Jieds o (Bhall g i) Ll Hise salu . grakll sl e el digia 2ap3 0.5 Y 55l
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Jl) i b Ergan die g saaaall Aiall Gad Gslaty Jagipe Jly¥) of Alajall oda 4 bty Lo adl V) ASLOU) el
W JAEA‘JAsLchﬁquq&db Jgaiel) 23\ Oﬁlﬁbﬁd\qﬁiﬁc:ud\gﬁ Oy WS aatall Capra o Walgine Jaidy Al
Al Adlall  paw d_;i e MICAZ sy, & daaddl CCIS512 ansalyll sassll aeading L“ghl\ RSSI LAy
G AY) S (el
Hhall Glayy e ol (4) 3232l (1) 3aaall (gl Atiall Aaudl glat Eugas Js ‘;} Gkl &g e @Y ey
AlEl Jlaial (12) Jsal s LS asiied)l 358 ) l) A e (d.cj aL Jhy) agine 282l sal leuld N ‘:_d\
ETIATTS | dSJ(O g@;ud\umhga&db
DEBUG (1): RadioAlarm timer: timer fired, output data of sensing unit is 35.00
DEBUG (1): timer fired, output of sensing unit is abnormal!! 35.00.
DEBUG (1): packet to send.
DEBUG (2): RadiocAlarm timer: timer fired, output data of sensing unit is 36.60
DEBUG (3): RadioAlarm timer: timer fired, output data of sensing unit is 36.80
DEBUG (4): RadioAlarm timer: timer fired, output data of sensing unit is 41.00
DEBUG (4): timer fired, ocutput of sensing unit is abnormal!! 41.00.
DEBUG (4): packet to send.
DEBUG (5): RadioAlarm timer: timer fired, output data of sensing unit is 37.80
DEBUG (6): RadicAlarm timer: timer fired, output data of sensing unit is 38.00
DEBUG (7): RadioAlarm timer: timer fired, output data of sensing unit is 37.10
DEBUG (8): RadicAlarm timer: timer fired, output data of sensing unit is 37.20
DEBUG (9): RadioAlarm timer: timer fired, output data of sensing unit is 37.50
DEBUG (10): RadiocAlarm timer: timer fired, output data of sensing unit is 37.90
DEBUG (11): RadiocAlarm timer: timer fired, output data of sensing unit is 38.10
DEBUG (@) : Received packet of length 3.
DEBUG (@) : node id is 1.
DEBUG (1): send done packet of length.
DEBUG (0): Received packet of length 3.

DEBUG (@): node id is 4.
DEBUG (4): send done packet of length.
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