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O ABSTRACT 0O

Wireless sensor network simulation programs provide representation for an actual system,
without needing to deploy real testbed which is highly constrained by the available budget,
and the direct operations inside physical layer in most of these programs are hidden and
work implicitly. This is what motivated us to build a kernel for a virtual simulation
platform to be able to simulate protocol operations and algorithms at the node processing
unit level, The proposed system aims to observe the execution of operations at the low
level of the wireless sensor physical infrastructure with the ability to modify at this level.
Since secure routing is considered one of the most challenges in WSN field, so we apply in
this paper one of the secure routing algorithms inside the GUI of the proposed system to
observe execution at the low level of processor operations, which give us the ability to
discover the weakness of algorithms and improve them. Three scenarios were applied to
evaluate the performance of the proposed simulation platform. The results demonstrate a
high flexibility and effectiveness of this platform in tracing the progress of operations
performed within the wireless sensor nodes at the Assembly language level.
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ol e lagbs ¢ Lol

aliaall dua) lsd alatinly AL Cluliall GlSus Slae ) ol oy

o235y MAC ]l dalme o) consais Ll clgy Aileial) gil) Cilload A 538l cha) 2y <y
B a1l IDA|[Nonce A|[MAC{(IDA)K1|[NonceA}allull Jluybs fai & ((IDA)KL Jis Nonce A
Y gy el By (55 Lty lgma el Jla) eha] Cingy @llds (2) S e 5o LS

o ~ M 3 e “ Yy
L e o2 ) slawd | 651 Y Cmglis
fil. debug view  edtor  properties (rad Adaddiiual) 5 )S\S) 3 JS\M\
Al g gﬁ-éf\ gllaall (ipazal)
iaa 40A4)) _]L [ | Gl d)
s - P remmeremeeeee—eeeeed 00U OURTTIT A T TOOTOOTOOTOOOOOToooe T LUTTIOT A [ 00000000 A
41 | |div $t7,§20 ? o | | AT | 0acoa3000000000000000011 11100010 20000000
4 |lmiist? G I 00000000000000000000000000000010 | | 000000G003000C000000G0 1141100011 00000000
@ g 00000000000000000000000000000000 | 0000BG00000BG00000N00 1111100100 00000000
43 |[sh $t7 (x0007($zero) &0 8 00000JCO000D000BO0NOR0NN0N0LI00 - | |000DDOBOTDORO0N00BONCU1LE1 10001 20000000
44 i $t3. 00000 @ @ | |00co0a00000ORBOODDORCOOJI0000001 | |0ODBOCOOCB0ODBCCO00001 1111001 20000000
& Al $t3’ — @ S0 | |000000CODOO0COROONNONONLONDLID | {0000BCOBO0B0DOO0DON0ULIL1I0NILL 00000000
LEI0, ) st 00000000000000000000000000000000 | 00000BG00000B00000N00 1111101000 20000000
o 0 0000000000000000000000000000LI00 | | B00DOBCA0D00NC00000000 1111103001 40000000
46 St_) $13,1020(5zero) i i 00000000000000000000003:000101 | | 00000BG00000BC00000NC0 111101010 00000000
47 | |lui $t3,0x0000 e 54 0000000000000DO0000000010010110 | | D0D0BG0000000G00000000 1111101011 00000000
& 85 00000300000000000000000000A00000 | | D00DBR0ADOBN0RD000N 1114101100 20000000
43: Ibu 5t3,0:0000($zero) & & 00000000000000000000000000000000 | | 0000000000000C000000G0 1141101101 00000000
49 | ||sh $t3,1021(5zer0) &l &7 £0000000000000000000000000000000 | {0000000000000000000000111 1101110 00000000
50 | ui $t3.0x0000 & 513 00000000000000000000000000000000 | 000000G000000C000000Q0 1111101111 40000000
; : by pos 0000030030000000000000300000000 | 00000BG00000BG00000RC0 1111110000 20000000
51 | Ibu $t3,0x0006(5zero) &4 an £0000000000000000000000000000000 | 0000000000000000000000 1111110001 00000000
= . 1 00000000000000000000000000000000 | 0000BG00000BG00000B00 1111110010 00000000
52 |[sh $131022(Szero) o
D 3, & o 00000000000000000000000000000000 | B0000D0A0A00N000000000 11110011 40000000
53 | |lui $t3,0x0000 &7 B 00000000000000000000000000000000 00000000000000000000001111110100 00000000
i 2 00000000000000000000000000000000 | 000000G000000C000000Q0 1111110101 00000000
54 | lbu $t3,0x0007(5zer0) s & 000000CO0000000OB00BOR0TN0NN0NC0 | |000DDIBOCBODNORONOND0 111 L1010 20000000
55 | lsb $t3 1023(%zer0 & % 00000000000000000000000000000000 | | 0000000003000C000000G0 1111110111 20000000
 1023(3zero) & o 00000000000000000000000000000000 | |D0000BG00000B00000N00 1111111000 00000000
sh $a1,1019($zer0) . o 00000000000000000000000000000000 | 0000000000000C000000Q0 1111111001 0000000
57 | waitloop: ui $33,0x0000 & o 0000030000000000000000000DA00000 | |D00DBA00D0BN0000N0 1111111010 20000000
‘ s 0 00000000000000000000000000000RT ™| LI A IO O FRECE VR | [ e
58 lbu $83,1019($IBFO) i a1 | |ooooocooooooooooooongondononodo | |000000C000000000000DD 111111100 01010010
; pC o [lpc | ||000000000000000000000DLLIOD0 | |00DDODO0D0ON00000NC0 1111111101 oot |
59 ||beq $a3,$a1,wa|ﬂ00p H | | Dooooooo00oo0oo00o00o00a00a00dI0 0000000000000000000000 1111111110 oot |
60 | sb $a1,0x0008(5zer0) volo  ¥llle ¥||00000000D000IO000000O00DONIDIA0 ¥| |000ODCONOUODONODOOOOOIALINIIN ¥ |logonocon ) v
., . . . e .. .
A pdall Adaall (]_0]_9) Olgind) gd B S R2sa Jiag
v e % . . max value of unsig bd 36bits bin = 63533
‘QSA:IJ\ Q.JL.I (1111111011) 4.);1.\33‘ 411\.«431.) Lﬁls..j LS“MJ maxva}ueo?uﬂsi_ fﬁgimgs_bm;z;ég%ﬂ%
S Y At fas 1 Aaddl) culd) 13 ML Ladind S YU ﬁ:ﬁﬁii&?éﬂi 321:tsb:ﬂ;2147483647

S a8 gall Jiad
(1020-1023) (nsbind)
Al Al aly

L)

JUUUY I
01111111100 01010010 | ina
1111111101 4| 00001100€—
N1111111110 10010110 | Nonce A
. 00000000 | MAC{(IDA)K1[[NonceA}

B saiall ) {IDA||Nonce A[[MAC{(IDA)K1|INonceA} &llull A 5.ial) Jluwy) :(2)Jl

Glaidl JLEY) Jlae ld o A saiadl o @y, bl Jisies oy B saial) e dlaial & el o)
{(3)JSAL e s LS B saiall,
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Eng. Sciences Series @ 2021 (4) all (43) alaall dpunigl aglad) 550 daals dlas

i wsn mips node 1 5 D
file debug view editor properties
A5 o [sm a|[m A 000000000000000000000000000I0000 | 00D0O0000OD0CO0000D0000000000000 0oLl A
7 Iui $k1,0x0000 Gt 5t 00000000000000000000000000000000 00100000020000000000000000000001 10000111
8 ; &0 o 00000000000000000000000000000000 | (000002000000000000000000000000 10 00000000
on $k1 $zer0,040007 w1 5 00000000000000000000000000000000 | 000000000000000000000000000000 11 00000110
9 lui $t0,0x0000 &0 “ 00000000000000000000000000000 101 00000000000000000000000000000 100 00001100
)
10 {]ori $t0 8261025 Gl 5 0000000000000000000000000000000 1 101
& % 00000000000000000000000000000010 | 000000000000000000000000000001 10 00000000
11 | |sb $t0,0x0000($zero) a3 g 00000000000000000000000000000000 00000000000000000000000000000 111 00000000
12| i $t1 00000 P 3 00000000000000000000000000011001 | (0000000000000000000000000000 1000 00000000
oL &t @ 00000000000000000000000010000111 | (0000000000000000000000000000 1001 00000000
13| ori $t1$zer0,135 0 10 00000000000000000000000000000000 | 000000000000000000000000000010 10 00000000
PR PP | (000000000000000000000000000010 11 00000000
& St_) §t1,0x0001($zero) Fn 2 00000000000000000000000000000000 | 0000000000000000000000000000 100 00000000
15 | i $t3,0x0000 &5 53 00000000000000000000000000000000 | 0000000000000000000000000000 101 00000000
16 |loi 883 Szer06 b 51 00000000000000000000000000000000 | 0000000000000000000000000000 1110 00000000
$zero, P P D00N00NNNNNONNNNNANNNNNINN | 10p00000000000000000000000000 111 00000000
17 ||sb $t3,0x0003($zero) 10000000000000000000000 10000 00000000
: COI saaad] olas JaaSs U 000000000000000000000010001 00000000
18 | |ui $t3,0x0000 A5y B sasal) o5y Jaa3l Lia h030000000000000000000010010 00000000
19| lori $t3 280,12 . SN2 e . vw.y  PU000000000000000000D0010011 00000000
s JlEiay) dadalia & 9 () 92 ‘)ua-u‘ 000000000000000000000010 100 00000000
20 | |sb $t3,0x0004($zero) 000000000000000000000010201 00000000
21 : 000000000000000000000010 110 00000000
‘”'_ $t3 00000 P o 7 000000000000000000000000010 111 00000000
22 ||ori $t3 $zero 45 s e 00000000000000000000000000000000 00000000000000000000000000011000 20000000
23 s 55 00000000000000000000000000000000 | 0000000000000000000000000001 001 00000000
sb $t3 0x0005($zer 0 % 00000000000000000000000000000000 | 00D00000D0000000000000000001 1010 00000000
24 ||interuptan &1 27 00000000000000000000000000000111 | 0000000000000000000000000001 011 00000000
95 s e 00000000000000000000000000000000 | 00000000000000000000000000011100 00000000
- & 0 00000000000000000000000000000000 | {0000000000002000000000000011 101 00000000
v receive: interrupt off v olgh  v||sn v 00000000000000000000000000000000 ¥ | |00000000000000000000000000011L10 oogoooon v
dock numbg; = 74 . . . T - AR TR O SRSy
JSI Aaglll oda laud 4uilSa) ax) 1 clock 33U dagded JS &) Adil) gl Uik 580 |
. .. o Tas e % P T
29 (Al ¢(padiual) mllaall £ oil B89 g dasaall Alud) dgaly o dagled
aladand) 3T ) 08 sally clock b Glaial) dlaad) 2oy cllead) ddi
"
.Clock ) 8aa) 5

A 58 (e Alusal) Ayl B 3a) Jlitd e (3) el

Glual 438y e 4040 4y sl STy (B 328l ae (ol Jlai) e lpa) A skl 255 1 SEY g landd) .2-1-1
(bl Jlay) o1 Uaa S A0ty QL) Jglas L saie) Jiloyl) Aslna e
f A gyl milis L 1-2-1-1

Cauan Sy elgy Aalaiall Al llead Liha) ey A 528l J8 (e Led Ayl Al B sdiall Jiins
Jyasll Master saiadl July 13 (IDA)KL 1 zlias Lald ¢ 3aail) <oy MAC{(IDA)K1||[NonceA}
Shiels cllyy (5)JSall 5 (4)JSall cme s WS Gfis e Al Juss o H{(IDB)K2 as . caile
st 2 ISV e3all (3) Jsaall Gy Cus 4Byte s Ll Y G, transceiver b Gl Buffer 3 o
s @Al A e3al) (4) Jsaad) Cs

Master sl ) B saiad) ¢ Aayall Alall (e J5¥) 3ad) 1(3) Jgaadl
Message Header Nonce A Nonce B
10010001 10010110 00111111

IDB
00011001

Master sl ) B sl ca duyal) Al (pa D £3ad) :(4) Jgaad
Message Header H{(IDB)K2 IDA
00100001 00000011 00001100

Zero
00000000
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o eglals ¢ Ll

aliaall dua) lsd alatinly AL Cluliall GlSus Slae ) ol oy

- ol

# Wwsn mips node 1
file debug view editor properties
[
@ alle | [000000DODOO0O0ODDORONONOT00NIDT | |DODODCODODODODORODOD0ILILIONNOL A | o0OOOOOD A
81~/ flbu $t0,0x0002($zero) i [ | ORI | |0000000000000000000000 1111100010 00000000
82 | ldv o g1 @ & 00000000000000000000000000000010 | |0000000000000000000000 111100011 00000000
o &3 g 00000000000000000000000000000000 | |000000000000000000000014 11100100 00000000
83 | [mfhigt2 & o 000000000000000000000000000E1001 | |0000ADB0R0RADO00RN0LLE 100101 00000000
84 |li $t0.0+0000 & @ 20000000000000000000000010000411 | |0000000000A000000000 L1 L1 100110 00000000
O @ &0 00000000000000000000000000000011 | |0000000000000000000000 L1 1100111 00000000
B3 ||ori $t0 $zero,0x0091 i ¢l 000000000000000000000000010:0000 || 0000000000000000000000 1111 1014000 00000000
& 0 00000000000000000000000000000410 | |0000000000000000000000 1111014001 00000000
& SP $10,1020(5zer0) & o 20000000000000000000000000010010 || 00000000000000000000 L1 11104010 00000000
87 | |lui $t0,0x0000 14 000000000000000000000000001 14441 | |0000200000000000000000 11 14101011 20000000
A §6 §
&7 &5 20000000000000000000000000000011 | |0000000000000000000 L1 L1 101100 00000000
88 | lou $t0,0x000C(Szero) &0 o Q000000000C0000CC00000RCE0000000 | DODOORCCB000ORCOR00N01 111101101 2000000
89 ||sh $t0.1021($zero! 1 &7 1000000000000000000000000 1030010 0000000000000000000000 1111101110 00000000
: & .
90 | {ui %10 00000 & o 00000000000000000000000000000000 | |0000000000000000000000 111101111 00000000
U151, UX b & 20000000000000000000000000000000 | |000000000000000000000 1411110000 00000000
91 | {Iou $10,0+0006($zer0) &4 o 20000000000000000000000000000000 || 0000000000000000000000 1111110001 00000000
0 & a1 10000000000000000000000000000000 | |0000000000000000000000 11 11 10010 00000000
s $10,1022($zero) P o 00000000000000000000000000000000 | |0000000000000000000000 111110011 00000000
3 | ui $10.0x0000 & o 00000000000000000000000000000000 || 000002000000000000000014 11110100 00000000
)
p o4 00000000000000000000000000000000 | |0000A00000B000000N0LL 1140101 00000000
94 | lbu $t0,0x0000($zera) &0 & Q000000RD00R00DAT0NOUNONCON0NGD | DOBOTDOCOBODOTODONOALi LA A0300000
95 | Ish $10,1023(5zer0) 4 % 00000000000000000000000000000000 | |000000000000000000000 L1 11110111 00000000
' & a1 00000000000000000000000000000441 | |000000000000000000000014 11111000 00000000
m b $a1,1019(5zen0) i P Q00000000000O0NDTN00N0N0NC0N0ND | DODDODOBOOOORD0RO00N 111111001 20000000
07 |lwaitoon li & & 10000000000000000000000000000000 | |0000000000000000000000 1411111010 00000000
U & & 00000000000000030000000000000 R AT e R b P |
a 83 QUUDoUOULLUODOLLUOUOUO T T0 IOy 10010001
9 | bu $t0,1019($zero g ! Q0000000D0RDOBO0B0000 111111100
B PC (0000000000000000000000110000100 (0000000000000000000001112111101 10010110
% bgq$t0,$aw,wa\t|00p3 H H 100000000000000000000000000000 | |0000000000000000000000 1111111110 Q01111
100w Jli $t4,0x0000 v olo ¥/l ¥ |0000000000000000000000000000 ¥ | 000000000000000000000011 11411181 ¥ v
dlock number = 138
max value of ung fed 16bits bin = 63535
max value of ung  fed 32bits bin = 4294357295
max value of sig| | 18bits bin = 32767
max value of sig] | 32bits bin = 2147483647
| no intterupt ;
00000000000000000000001111111100 10010001 | Header
00000000000000000000001 111111101 10010110 | NonceA
00000000000000000000001111111110 00111111 Nonce B
00000000000000000000001111111111 00011001 o8

Master Node Alad) gimall <id 34821 1) (Nonce Al|Nonce B|| IDB) Al g S5 s3all B 3aall Sl :(4)Jsidl
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"

file debug view

editor  properties

wsn mips node 1

109 | [lui $t0,0x0000 ﬁ’” 2 ﬁ
106 | {ori $t0 $zero,0x0021 gg ﬁ
107 | |sb $10,1020($zero) ;
108 | |sb $t2,1027($zero) & f@-
100 | ui $1,0x0000 ol I}
110 | [lou $t1,0x000B($zero) b 8
111 ||sb $t1,1022($zer0) [
112 | |sb $zero,1023($zer0) iﬁ $E
[E |[sb$a1,1019(5zer0) ol |/
114 | {watioopd: i $10,0x0000 i
115 | Jou $0,1019(5z2ero) o i
116 | peq $t0.$a1 waitloop4 ;}1 ?g
117 | [sb $a1,0x0008(5zero) & s
118 | |jend ol
119 | [mfmaster: i $51,0x0000 " @2
120 |Ibu $s7,0x0008($zer0) A
121 | |bne $s1,$al,end s a5
122 | ui $10,060000 ol |
123 | [lbu $t0,1022(3zer0) i $B
124 | |bne $10 $zero error1 ﬁg v §§§

00000000000000000000000000000000
(0000000000000000000000000000000
(10000000000000000000000000000000
00000000000000000000000000000000
(10000000000000000000000000000101
010000000000000000000000000000010
(10000000000000000000000000000000
(0000000000000000000000000100001
010000000000000000000000000001400
(0000000000000000000000000000011
(10000000000000000000000001010000
(0000000000000000000000000011110
(10000000000000000000000000011110
(00000000000000000000000001 11111
(10000000000000000000000000000011
(10000000000000000000000000000000
(10000000000000000000000001010010
010000000000000000000000000000000
(0000000000000000000000000000000
(10000000000000000000000000000000
(0000000000000000000000000000000
(10000000000000000000000000000000
(0000000000000000000000000000000
(10000000000000000000000000000000
(10000000000000000000000000000000
01000000000000000000000000000pC00
010000000000000000000000000008111
(000000000000000000000000000K000
010000000000000000000000000006000

00000000000000000000000000008000 ¥

00000000000000000000001111100001
(0000000000000000000001111100010
00000000000000000000001111100011
00000000000000000000001111100100
00000000000000000000001111100101
(10000000000000000000001111100110
00000000000000000000001111100111
010000000000000000000001111101000
(0000000000000000000001111101001
010000000000000000000001111101010
(0000000000000000000001111101011
00000000000000000000001111101100
(0000000000000000000001111101101
(0000000000000000000001111101110
(0000000000000000000001111101111
(0000000000000000000001111110000
(0000000000000000000001111110001
00000000000000000000001111110010
00000000000000000000001411110011
00000000000000000000001111110100
00000000000000000000001111110101
00000000000000000000001111110110
00000000000000000000001111110111
(0000000000000000000001111111000
00000000000000000000001111111001
(10000000000000000000001111111010

il 00000000000000000000001111111011

010000000000000000000001111111100
(0000000000000000000001111111101
00000000000000000000001111111110

00000000000000000000001111111111

- oEN

A

v

00000000 A
(0000000
00000000
(0000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
(0000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000001
00100001
00000011
00001100
00000000

dock number = 217

max value of unsigned 16bits bin = 5535

max value of unsigned 32hits bin = 4294367295
max value of signed 16bits bin = 32767

max value of signed 32hits bin = 2147483647

00000000000000000000001111111011

00000000000000000000001111111100
00000000000000000000001111111101
00000000000C000000000001111111110
00000000000000000000001111111111

v

00100001
00000011
00001100
00000000

Header

H{(IDB)K2

IDA

b4

Master Node (s sicall <3 355 1) (H{(IDB)K2}{|IDA) Al (ja A giall B 3aall Jlawyf :(5)Jeial

e 40lE 5 ($16 Jawsall 108) mod {IDB(K2)/7} il Gy H{(IDB)K2 Master sxiall (s olld 1,
lass ($t5 Jasall 4a) (17 in Decimal) pdsall (pan d3jaall daiill a5 B 3aiall (e lgiliind ) dagl)
B saiall (IDA)KL lgiaa Jissi s label: response 2l sas 5ally Master saial) aséi opfiadll g5l
Aad o2 (6) JSA G Cua
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il Olads ¢ Ll Baleaall e lsa alasinly LAWY cilulual) @St Slaa sl ol s

e wsn mips node 2 =n

file debug view editor properties

&0 Al | |00000000D0DOONONCONNONNONOHNE A | [0000000ODCOOOOOO0ON0NONONCONDT | opmmD1
72~ bu $t9,0x0004($zer0) * e & 00000000000000000000000000000001 || 00300000200000000000000000000010 10000111
73 |ladd $16.9t5 414 @ % 0000000D000000T0CCCONNONNUNNTE0 | | COTCaTDanBOB0n0naOnn0naannaN o
n v $ 2’ P e 00000000000000000C0CONN0NN000 | | 000C0TBaRBDIA0N0N0NN0NAII10) Q0001

VL0928 . 4 O00D0OTD0TOOTOAOLCONONDIN00N: || DOTDOTDOTBOLOEONEONDNNDI101 oL
75 |mfosts i e N A AR Qo1
i G0 |000000DOD0ONOOOnCOcan0nionoaiit | 000020aBaaa00000n0nn0nn0nnaL 1t Q0100
76 ||sb $t6,0x0006($zero) i i 20000200000000000000000001102002 | | 0020000200000002000020000000 1000 Q0000000
77 | fui $t4.0v0000 i t7 - |DO0OORDONOONOOOCOA0ONIONOUEi | OOCORDannaan0n0nnonnOnnnna1nat Q0000000
' s [l | 0000000003000000000000000300 1010 00000000
76 | b $t4 00002($zero) m €4 20000200000A0000000C0N0D00R0001LL. | | 00D00B0D00R0000A0N0NNN0ND0101L Q0000000
70 {lui 5 000000 i G5 |D000ORDONDONDONOTGCA0NO0NNLiD | COCaRoanaaaO0n0naOnnOnDONDaLian Q000000
, 0 10000 0 0 A 0 AR 00000000
80 | lbu $t5,0x0005($zer0) &1 ||s7 | |00000IoOonecoonooneuonnoozonont | DOORoCORDcD00000000000000000L110 it
81| ladd 1615 814 b tg | 000onDanoacHanaanaan0nnn0ang il
add 910,919, o tg | |000000D0000cOnoucaca00n0n0nnd | 00codBonnaa0anoanonnonnonnana teotko
B2 | |div $t6 $a2 i o 0030002000000200000A00000000000 0003 b1
83 |lmo 85 o Qi |00oonDOnDREZALD0aa0n00n0n00 S I
L 1111111 G000
84 | lsh $t6 (0007 ($zero 4 2a o S 00000 - 7' 000000000000000000000000000 00000000
b 316 00007326t | H{IDB(K2)} 4ud (m 4 ladl %ﬁ onocecouococoonoacoonaecdofoint | goooaano
85 | o $t6,5K0 T . | AT el i, o ]
865 | |mfhi $t6 1 e Ay gunall 9 Al {0111 | |00000000000000000000000400 411 20000000
) ! It Ly 00 UU
67 | Jui $ta 0x0000 1 response () 88l o (g gbuall Mast ; o
. ] aster node Jiiu
88 | lbu $t5,17($?.8f0} B 3aill |DA(K1) dl-w)\ ! o000 i A
89 | |bne $168t5 d | oo B saall e Al
‘ 1 0100 . ..

. Bl |jrespon S i | sl e LA

91 v/ |notaccepted: or $t4 Szero XO0FF v [ v[lw v [coooommoooooodanaonaceooonz v

.(14 -18)decimal

dock number = 275

max value of unsigned 16bits bin = 65535

max value of unsigned 32bits bin = 4234347295
max value of signed 18bits bin = 32767

max value of signed 32bits bin = 2147483647

no intterupt

IDA(KI) ! Jusi off i@ B 5kl Adgisa cpa Mlad) (g gimaal) culd B2l (3835 :(6) JSil)

O i) Aadll aa Le3ylsis MAC{(IDA)K1||NonceA} IDA(K1) e ledpan 2o B 3a8all avas
Bfige pe sl o A sl OTBBM\#M\LﬁjLﬂeME\*ﬁJ(7) JEIL fpe sa LS A 338l
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W wsn mips node 1 - o [EN
file debug view editor properties
@ o 20000000000000000000000000000101 | T O PN | FECECTOEMM
139+ lou $13,0x000C($zero) A s | ooooouoooooooooonoommonn: | 0000000000000000000000000001101 e,
140 | [add $t4 50883 @ P 00000000000000000000000000000010 | | 00000000000000000000000000001 110 20000000
T P g 00000000000000000000000000000000 || 0000000000000000000000000000: 141 20000000
141 | (div $t4 $a0 & e 00000000000000000000000001000110 || 000000000000000000000000000 10000 20000000
142 | mfhi gt # & 00000000000000000000000000000000 || 000000000000000000000000000 10001 20000000
oy i 00000000000000000000000000000000 || 000000000000000000000000000 10010 20000000
bne $t2 $t4 erax] &3 ¢t 00000000000000000000000010010111 | D00DDO000000000000000000D10011 01000110
144 | lori $t1 $z6100x 00000000300000000000000000010 100 00000000
rPEETE - i 0000000000000000000000000001 1110 || 0000C0000000000000000000000 10101 20000000
145 | 1sb $t1,1020($zero) & ¢4 | |0000D0ODBOUDCONNODOONOUDLLLLLE | |DODBCORNOUBOLDOEO0NDONODL0LID Q0000000
148 | Jui $10.060000 W i 00000000000000000000000000000012. || 000000000000000000000000000 10141 20000000
: & o 00000000000000000000000000000000 | | 000000000000000000000000000 11000 20000000
147 | fori $t0 $zero,0x00FF 1| |00000000000030000000000000011001 00000000
SR aape g ae iy e 0| 0000000900000000000000000001010 20000000
133 sh $10,1021($zerc) ) Aad gl pis Al Wad Cigda | ooomonmooneonomeouits 20000000
sh $zer0 1022(%zer0 * “ = Sy 0| 0000D0R0000D00R00000000001 100 20000000
150 bg ’1023(2 ) Aguaal) diad & ALl MAC | oozt 20000000
sb $zero,1023(5zero) 0| 00000000D000000000000000001 1110 20000000
151 | |sb $al, 1019(5zero) — — 0 |0000000RC0000000000000001 111 20000000
MR @ o 00000000000000000000000000000000 || 00000000000000000000000000.100000 20000000
152 | waitloop®: ui $t0,0x0000 s 5 00000000000000000000000000000000 | C0A000B000A0I0000000000 100001 00000000
159 | Jou $10,1019(5z610) & P 00000000000000000000000000000000 || 00000000000000000000000000100010 20000000
! & e 00000000000000000000000000000111 | | 00000000000000000000000000100011 20000000
194 | [beq $10 $a1 wattioop i e 00000000000000000000000000000000 | C0AD000000030000000000000100 100 00000000
& o 00000000000000000000000000000000 || 00000000000000000000000000100101 20000000
195 §b$zero,0x0008{$zero) sfg a 00000000000000000000000000000000 || 00000000003000000000000000100 110 20000000
156 | jjend ) a1 00000000000000000000000001101000 || 0000000000A00000000A000000100 111 20000000
157 oot sb 62 pC o 00000000000000000000001001£40100 || 00000000000000000000000000 101000 20000000
SIS Hi H 00000000000000000000000000000001 || 00000000000000000000000000 101001 20000000
158 v | |end: interrupt on v ollp Vil ¥ 00000000000000DOD00NI0ONODIONIN0 ¥ | |DOOODODODDOOCODOOOONI0ONIOIN ¥ |oamonags ¥
dock number =322
max value of unsigned 16bits bin = 5535
max value of unsigned 32bits bin = 4294367295
max value of signed 16bits bin = 32767
max value of signed 32hits bin = 2147483647
no intterupt

Lygunal) Aledy ALEival) MAC Ao (s B 5kl) 4508 :(7)JSE

Sy oluad dagmn 40 s sl a5 B saial) pe (ol Jlsil eha) A saiall 355 BN g U .3-1-1

Jilsyl) ddslas
) gy i) ilis . 1-3-1-1

el (5) Jsanlls dmall Al Jly) P& (e @l clena ol Jiail shals A iall Clla B siall Jis Bixic

Lgaa Cal Jual £)a) s au Wadley A Bakal) 1) B aiad) e Aegpadl Ala)l) 1(5) Jgaadl

Message Header

Secure Connection

01010011

11111111

00000000

| 00000000 |

B saial e ) iVl eyl clly facd Al o3a (14) JSAIL (e 58 LSy A saiall Jiind Cum
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ol e lagbs ¢ Lol

Baleaall e lsa alasinly LAWY cilulual) @St Slaa sl ol s

- oEN

L5 wsn mips node 0
file debug view editor properties
p— @ Al 00000000000000000000000000000101 | | 0000000000000000000000 1111100001 0000000 A
87 | |bne $t1.%a1,errorl 2 ] 001 00000000000000000000001111100010 00000000
88 ||lui%a3.0x0000 P % 00000000000000000000000000000010 | | D00000000000000000000011: 1100011 00000000
! &3 & 00000000000000000000000011411111 | | 0000000000000000000000 1111100100 20000000
89 |[lbu $a3,1022($zero) 50 @ 00000000000000000000000001030011 | | 0000000000000000000001111100101 00000000
&t s 0000000000000000000000001 1111411 | | D000D0D00000000000000 1111100110 20000000
%0 bne $a3 $zero,error1 s 10 00000000000000000000000001000110 | | 00000000000000000000001111100111 20000000
91 | |lui $a3,0x0000 o 611 00000000000000000000000000000000 00000000000000000000001111101000 00000000
st 2 00000000000000000000000000001100 | | D000D000000000000000001111101001 00000000
92| lbu $a3,1023($zer0) 5 53 00000000000000000000000010001101 | | 0000000000000000000000 1111101010 20000000
93 | |bne $a3 $zero errorl st S14 00000000000000000000000040040440 | | 0000000000000000000000 1411101011 00000000
o4 | |lui $a3 0x0000 &7 <15 00000000000000000000000000000000 | | 0000000000000000000000 1111101100 00000000
] 50 516 00000000000000000000000000000000 | | 000000000000000000000011 1101101 00000000
95  ||lui$t1,0x0000 &1 57 00000000000000000000000001010011 00000000000000000000001111101110 00000000
06 | Ibu $a3 1021($zer0 ey 513 0000000000000000000000000000000 | | 0000000000000000000000111 1101111 00000000
,1021($zero) b o 00000000000000000000000000000000 | | 0000000000000000000000 1111110000 00000000
97  ||ori $t1$zero,0x00FF 4 0 00000000000000000000000000000000 | | D000000000000000000000 1111110001 00000000
: &5 a1 00000000000000000000000000000000 | | 0000000000000000000000 1111110010 20000000
98 | beq $a3 $t1,positiveresp s o £0000000000000000000000000000000 00000000000000000000001111110011 00000000
99 | bne $a3 $t1,negativeresp &7 5 00000000000000000000000000000000 || 0000D00000000000000000 1111110100 00000000
P s o4 00000000000000000000000000000000 | | 0000000000000000000000 1111110101 00000000
100 | |positiveresp: sb $a1,21($zera) &t &5 0000000000000000000000000000000 | | 0000000000000000000000 1111 110110 20000000
101 | fjend %0 % 00000000000000000000000000000000 | | 0000000000000000000000111 1140111 00000000
) ) &1 a7 00000000000000000000000000000000 | | 0000000000000000000000 1111111000 20000000
102 | |negativeresp: sb $zero,21($zera) & % 00000000000000003000000000000000 | 00000000000000000000001111 111001 00002000
103 |fjend Pl o 00000000000000000000000000000000 | | 0000000000000000000000 1111111010 20000000
s 0 00000000000000000000000000000000 | | 0000000000000000000000 111141011 00000000
104 | |error1: sb $a1,10($zero) & b TITTT
r P o 00000000000000000000000110101100 | | 0000000000000000000000111 1141101
105 .en.d. interrupt on Hi H 00000000000000000000000000000000 | | 0000000000000000000000 1111111110
ifi v || $ra v oo vl 000000000000000000000000001 1100 ¥ | | 0000000000000000000000111 1141111 v
clock number = 370
max value of unsigned 16bits bin = 65535
max value of unsigned 32bits bin = 4234957295
max value of signed 18hits bin = 32757
max value of signed 32bits bin = 2147483647
no intterupt

00000000000000000000001111111100
00000000000000000000001111111101
00000000000000000000001111111110 00000000

00000000000000000000001111111111 ¥ | {000000O0 v

e Gl Jlall s )pa) o e B 33kl (4 (5) Jgaad) crada 40l Alull A Badal) Jldiad :(8) Jeill

01032011
11111111

1luagilly clalitiu)

Mo e Gilfee Gsie g Alad) Ll (A5 sl Gdl Gl ba saa) WG s Geca ik
Slo lleall 2w Julis aitg A A0S W AU G2 ) el Slaall Ay e @lldy ccilulual)
A b Cua Assemblyd ia) ssise o Al dgay wandl dlae A sy o mididl gl
i b Aa siall Auaid) Alads Ay e i) (i L As el BSLaal duaie ol s ol (e daliae ol syl
o34 sl s i 4gle; JAssemblyll dal sgiwe e LSLAU Glaluall Sie (en lleall e
cailiady diloed JolSy ASLA ciluluall s e Ulad adiiies mlles il Gyb e daid)
Discrete fawe e alaie¥l elldy ¢ Slaall 315 ae ledayys dandl syl BUST jaa ol ) ALY
.Event Simulation

Print ISSN: 2079-3081 , Online ISSN:2663-4279
47

journal.tishreen.edu.sy



Tishreen University Journal. Eng. Sciences Series € 2021 (4) 2aall (43) alaall Zavigl) aglall . 050 daals dlas

References:

[11 SINGH,M; AMIN,S.I; IMAM,S.A; SACHAN,V.K; CHOUDHARY, A,"A Survey of
Wireless Sensor Network and its types”, International Conference on Advances in
Computing, communication Control and Networking (ICACCCN2018),0ctober 12-
13,2018, Greater Noida (UP), India, IEEE Xplore: 01 July 2019.

[21 OTHMAN,M.F; SHAZALI,KH, "Wireless Sensor Network Applications: A Study in
Environment Monitoring System”, International Symposium on Robotics and Intelligent
Sensors 2012.

[3] ISSARIYAKUL,T; HOSSAIN,E, "Simulation of Computer Networks", In Introduction
to Network Simulator NS2,2nd ed. New York: Springer Science and Business Media
Spring,2012,pp.5-7.

[4] CHARFIL,W; MASMOUDI,M; DERBEL,F,"A layered model for wireless sensor
networks"”, 6th International Multi-Conference on Systems, Signals and Devices, March
23-26,2009, Djerba, Tunisia, IEEE Xplore: 19 May 2009.

[51 GUERRERO-ZAPATA,M; ZILAN,R; BARCEL-ORDINAS,J; BICAKCIK;
TAVLI,B, “The future of security in Wireless Multimedia Sensor Networks”,
Telecommunication Systems, December, 2009.

[6] SAHOO,S; MISHRA,P; SATPATHY,R, "Secure Routing in Wireless Sensor
Networks", 1JCSI International Journal of Computer Science Issues, Vol. 9, Issue 1, No 2,
January 2012

[71 C. Price, "MIPS IV Instruction Set Revision™. 3.2ed. MIPS Technologies, Inc., USA,
September,1995.

[8] NAKOQOV,S; CO., "Introduction to Programming”, In Fundamentals Of Computer
Programming With C#, ISBN 978-954-400-773-7,Bulgary, Sofia,2013.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
48



