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Development of Sensor Network Simulator
for Estimating Power Consumption and Execution Time

Bang-Hyun Kim, Tae~Kyu Kim, Yong-Doc Jung, Jong—Hyun Kim

Abstract

TelFE 2 HFEY 719 Aud AX HEYIAE B2 79 4d4 =282 74H
o, 2} AdA =29 =g uis FAL FRo, X3 A YESYNIE F5 534
ot MEYT EEZX 2 98" WA o] AAFOoF 31, o9 tE A =T 9
stdlojo} A EYolr "o ue} thIFstA WA oJof gt wElA AA YEY=R
7V FEH7] Aol Ala® T2 ATE dFE £ Ade AA UEYZ AEHEHIT
g g 3t}

71E9 AA HELA AEHOHEL 5EF $£& A4S 5F 7vte =9
TAAA F3H AEHY7] dF o A #$R3E Aderld e &
AZE o, A YEQI AALY F4a HAaXFn Jd At digk 4
o] X3tsx] ¢kt welr B AR Lo} 2AAA ATS W=z
oA A AA YEKNA BFS A ¥ HFTE F 31, g dEangdn
AYAL FHAE 75T AE-HOHE MEste AE FEE QT ol E 3 & dF
oA Mgl AlEolE = 7AW Ho]-# ¥ (machine instruction-level)?] o]AF-ALZA A]
& 9 o] A (discrete-event simulation) 7]®< o]&go2X AAl MM nTeo 2y
A3 2 Fd FHES ARHLZ &3 d AHEE F JEE AT AlEHIHY
23} 5l (workload)! W & o] Ed o] A(instruction trace)Z+ ATmegal2SL vlo)lz 2
EEYgozr az2x Hudd 99 dx-ga@Z=(hex) A& AHESoh
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n) o] ‘Business Week'#|& w®le] 7|&
olgt= EFVIAMIA Bl 2UL #AAHAM F5
ot & Wl A vlsd AA UEYR
(sensor network)E® ETAZH L[], MITY
"Technology Review'A & A4& dHE 107}
A my 71€E F9 SFYHE "Brain-Wireless
Sensor Networks"E AA&71= s oH2]l
oo} Zo] mejeo] Fo Vg2 FEIUL e
A MEYIE, T 38 A A}
23 94 dgide] A FEe Yoz &
gl wel A AFEH H AEEC] 77
Hoz AAHY tdstn HYgd MELE A
HA2E AT FE  FHlAEHE FHFE
(ubiquitous computing)s] A4 <=zt 2
Aoz ofFH 3 Sl

AX EHdIE Add AEEFs /B

2 EZEzA 2 499 g 3
B, o9 H#o] A4 o Fmdolg &
zZedox oo wel hgFsA WA=k
ot weka] AA vEYHATE F

Alzd Fd34 Asg 458 5
ol A BHE AFTAF= A EHIHT
2 st}

AA MEHZ Algdolgoel B A72E
U.C. Berkeley ta F4le] NEST(network
embedded software technology) ZZAE[3]
oA e TOSSIM(TinyOS simulator),
Prowler(probabilistic wireless network
simulator), Siesta(simple NEST application
simulator  for

simulator), Ashut(acoustic

a8

urban  terrain), Rmase(routing
modeling application simulation environment)
So] glom, |5 NEST Zz4EdA 7
Ie TinyOS7t gA=o de =g A
(mote ¥+ sensor node) 7]¥kol A % 23}
A EHolE Eoltd. TOSSIMS AA ==
GA¥ Tiny0Sst $&zZzadel 523
THEE AEGA e TIAA A EH
Elo]9, Prowlere 74 HlEQZ duzF
S B 4 = UEYA ABYclH T,
Siestat NEST & =Z 2z 9 vE99

9 NEE AFTE F e HEAA AEHC]

= of
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ol
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o]

2LE AASY AA WEHAY HE 7T
& 97tetE Prowler 71Wtel 9-8®
g o] tH4].

gy o] AlEdelHEL Tiny0S Aol
u B2ZAE, Agisrg 2 APA el it
R uxHA &k 3 TOSSIME +
Z23171 Ygald= TinyOSolA TOSSIM-E©.
2 Agdd APHstrt 223851, Prowlerd
Ao ol MATLAB AZEg¢ o7l Basith
T3 Siestat $8& AZEY T} Al EHA
S 3 EAH API 7|5S XA &€ A
o= AlEH oo} FAHA F=

gt B Apde EF SIAAA 9
oA oA AEARF YA F3
NFE Eshe, ZlAE R -HEe A Y
Efa  AEdo]H(machine
level sensor network: °©]&F MISS# $HE
sttt 53 AlEdHol" FE oA o
AR A B VS oj&ForA Al

instruction-
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MA HEY T Algelolel2 sl

A xE R 2ED D S 29 A2 5
A8 ssA g, AARZel-dusl
AgHOIH AYR5E AHgstd ABeold
o AUEE Folt BAY AYaEIB A

PAIZE FAQ0] 7tedtA s

A7A AdE MISS7E X Q9dte A B
== MICAz #2o2X, CrossBow A2
MPR2400 2= S¥3 Atel NANO-24 &
Tolt. MICAz 49 AA HE=d= Atmel
Abel ATmegal28L vlo]la 2 AEE#[5]<+
ChipCon A}¢] CC2420 RF EAAI8{6]7} &
Zslo] glty. mEla MISSY &g Fste o
Hol EfolAZE ATmegal28L wlojmEHA
EEEor az22 AT4Y =Ho Ax AA
REo AHAHE Jdd HA-#H 3 =(hex)
£ S-¥ A= (srec) FYE AFEET)

2. NEdEolE e 4A 2 ¥

MISSe] FxE <a¥ 1>oA HE qtg
Zol AA YEYA AlEHYIAE Fas=
A g o] AR (Simulation Engine)™ <1H
HolA 988 e GUIZ FAHET AEH
old dXAL ANSI C2 HAFHNIE, GUIE
JavaZ AAHATG. agan AEH)A AF
NA o]ik-Atzl AlEEH ]S 97 FeolBE g
22 ANSI C2 73" smpll7]le A8
. ot MISSE ANSI C$ JavaE A ¢
st ZE £9AAHY S, MS 955 )l

A Aol Fhss.

<39Y 1> MISSe] %

MISS7t AF&38te AlEdold &Y Hste
AA AN Reo HAHE 43 olnx|ojth
ZVAHEol-H o] A EHolHL of A7 of
HAE AlEFelE A MY AN ==
(virtual sensor node)ol] Az thgo, <1
4 2>9 Zo] JIAEH AP FHd wet
FPFo M o]FofRnt. F, AlEHolHL
A A "*”1 oA e Zo] FHd FA HE
oA dx 2o JtE7 stedle $
Ao} 71AHE A&t APFo2R o
Fozlr}.

< 2> 71AC A ABdel 4
ol A&H LWL
ol

o] 2-ALA Al E ]
o) 23] Al (event) G HE A
det. <28 3> ATmegal28L violzmZ

>
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MM YES A AlB2olele

(event list)ol AAEHY, x5 o2
TyPHE

INSTRUCTION

AEEZHY CPU =:oldl 2% o] A,
Etolm/7h¢8 2 /O XTE 3, alm
HE 55 AE Eﬂol’ﬁ 7] A% At FHE
Atolo] 2AEY #AYL ARE HAgFa
thoo} Ard 5"?—‘%‘_%% T&e] eAdd we
AAg AlA A|ZH(event time) A CE B
AMRE 2AZY A "Jo. 2AZY " A}
AESZ AT 2" Z(time stamp)$t 4 AHA
HrE

Z 5o

<y 3> AMA

AHAE
=

29l

3. AEHIHY ALE o

<9 4> TinyOSol WAH oA 223
Al "CntToRfm.srec”™ "RfmToLeds.srec” &
MISSOIA Al gdold & A3Eg HojFEn.

111

75,883
575085298 ms
1975087484 ns!

=}

<Y 4> MISSe| HAgAzt 54

"CntToRfm.srec”€ 250ms t2H o8 Z7}15

FIEE @S RF 8418 o83ty £ =
14%‘5}% d A o} i1, "RfmToleds.srec” &
7hEE gl 6}%’4 A BlEE LED®

deo] e dAelt. a8 <29 5>
| dAES 18 T AlEH)A 3t A

REFE FAG AHE RojF &2 A
2 CrossBowAld A Al&3te %_QZ::E_
S o] g3 A G,

L $imulation Reports J
(Time)
» Sinulated time =
# Simulation time =

68200.090800 ns <8.B808020 ~ 68090 .262B80>
5$297.800208 ns

CPower Consumption : Average)

* HCU 8.800845722 af—hr
— fictive 9.808679621 af—hr
= ldle 9.800166180 nA—hr

= RF 9.611309949 »wA—hr
=~ Rx Mode 9.328072324 mA~hr
— Tx flode 9.283220977 aA~hr

~ 1dle
* Logger Memory
» Board

- RActive

2.808216647 mA-hr
0.808833333 ni~hr
6.088366226 mA—hr
9.0880283176 nA-hr
- ddle 6.000083858 RA-hr
# Battery Loss 9.080114155 nA~hr
# Ratio of idle = 99.66 x
<Total Power Consumption> - B.612669384 wA—hr
<Remaining Battary Capacity> = 1999.387330616 mfi-hr (99.974>
<Remaining Battary Lifed> = 2.27 days
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HALRE U AWAIZE FHO| JHss MM UEAD Algeolslel Y

B dAFdA sEg A JEYA AEE
SJE(MISS)E AA wT FZgojy AZE
o] AL olHel MA HESZ #HFE HA
st HAFE & Jde 483 =Fo|g.
MISSe F@A = 7] AE#Ho]-#d o]
A Aol 71EE ol 8 7) W,
1€ AlA YESZ Al EHOIHE Hl5td
L AU AlEHolAoel 7hsdFh
z239 AP T Al2" FF A
S AA H/WAlA o Altel 28 A 33
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ol AN EYHIAL] Fix 45 T
o E=F MISSE 2A A4 ZmEo
Agolu| g AYRz AL
, £GAAG Folneize e 2z
on =929 WE Agdolgolth o
& AN WELAZL AEEH S|
R 2 EAA AT EH A 9
Ag dgsane AL
MISSE MICAz A9 AA HEER
bol, Abgt QlElsol 2t dx
ok cheg e YAe AA
A # QA B3, AeA Bolge
MISS®] Ag7t QB #H o] 2E GUIZ T
Aol goz FHsojol & Haolt},
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