F189UNNTIRRVUHANY O]

% ¢ ¥ w o . &
ﬂ']iaﬂﬂLLU‘ULLﬁ:’:ﬁi'NQUﬂ'imL“U'li‘Viﬁ—ﬂaﬂi‘ﬂaaU WUU Chaotic UUWUgG . 4

o/ e o o e d ar
?Jamaﬁ)snsaaazymﬂmmmaaa'msum'mﬂaaﬂnwae%’agamf]u,‘ AURU

Design and Implementation of Chaotic Encoder-Decoder Based n

Digital Filter for Private Data Security

NALAS.ASIAIY YaU3UN
=Y L 4 '3

UalgIadl viedeiny

Zm\ =
wwalns ATEalaTnis

IaunuativayunuIdsantusulszanaupuiu Yssantuussunm 2556
ANZIAINTIUANENT

A0 1umAlLUTABNIERUNANIIAUNINTAIANTEU



dunveaanan wzvemInS1aanse

il

{ v v w v W 5 &
%Eﬂaﬂi\?ﬂ'ﬁ ﬂ'ﬁaaﬂuUUuﬁza‘NQQUﬂiﬂjL‘U'ﬁVIa'ﬂaﬂiwaaU WUy Chaotic Uu‘ﬂuﬁ'\u‘ua\i')qqs

nsaaé’mm'\mﬁ%maaﬁws"um'm'LJaaﬂﬁﬂﬂaaﬁagaﬁtﬂuﬂaﬁué’u
WVEIRY A1UNNUANLNTTINTITBUAITIR (RUIUUTZUNMURUAY)
Usedautseanas 2556 (Iasen1s 1 9)
Srnuduilldfunsatuayy 546,800 UM

szegmoihnuids 19 faus 1 A 2555 e 30 Augnou 2556

a v o

d L a LY a J E=d
Fo-ana weas.asTan] FaUSur, wedlgyd veduimi, weellns mzgalasnie

mhsnu aniuinaluladuszasmnaidiaummsainnszus
s '
Unene

madedumsinvungmsshaseduniuguamibifuddunansduluaes
nsesda B e wainwilusianoadiviunsdadisteyannuaietiudunedidia naensu
nsvuaun s iU Antiaga sandutimdnmisineeatnnissieeanaidasia - nensviauuue
ofn sanlUsunsy MATLAB wi viamsaiessuudisiadudmivnsldanudunienis
Sumeiiiin asuugunsal Raspberry Pi oty Python ielilligaasnnisitnuduemiu

UanNullAIevIe

RcH
s
2550

>

N Jevovees

ivill
s i T 1T RIS eu eI st ey st St L G

Henzilioy., ‘
» K N8, 2538

i

[ ——

Sreserittnssrsrtrasecspeunte

’ ] 4
PTRLLTRY




n

Research Title: Design and Implementation of Chaotic Encoder-Decoder Based on Digital

Filter for Private Data Security

Researcher: Asst.Prof. Sorawat Chivaprecha, Nattawut Hochairat, Anirut Trakultritrung

Faculty: Engineering Department: ~ Telecommunication Engineerring

ABSTRACT

THIS RESEARCH STUDIES TO CHAOS PHENOMENA BASED ON OVERFLOW NONLINEAR
IN DIGITAL FILTER AND-INTERNET ~NETWORK PROTOCOL FOR COMMUNICATION.
MOREOVER, DATA PACKET DETECTION PROCESSES ARE ALSO STUDIED. NEXT, THE
CHAOTIC ENCRYPTION-DECRYPTION ARE SIMULATED BY MATLAB. THE CRYPTO - SYSTEM
ON INTERNET NETWORK IS IMPLEMENTED ON RASPBERRY PI BY PYTHON. THIS DEVICE

APPLY TO A SECURITY NETWORK DEMONSTRATION.
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ﬂ’]i?i\‘l‘ﬁ'ay,aﬁN"Iuﬂ’liL‘fJ'ﬁiﬁaé'Uﬁ’Yi'l “Spread your wing”
9ngunsad Raspberry Pi 1 Tuggunsal Raspberry Pi 2
nsdsteyafiimumsnensiaduaingunsal Raspberry Pi 2 TUd
nouiuned Bob Taeldduusedns ¢ =2 wae ¢, =1
msdedoyamin “And fly away” neeufianes Bob Wisgunsal
Raspberry Pi 2

msaia%’agaﬁchumiL%"ﬁﬁ'aﬁ'uﬁﬁdw “And-fly away”

angunsal Raspberry Pi 2 ludvgunsnl Raspberry Pi1
mszia*ﬁ'aag,aﬁmuﬂ'ﬁnaﬂsﬁ’aﬁumnqﬂnigﬁ Raspberry Pi 1 1Udia
poufines Alice Tneldiduuseans ¢ =2 uag ¢, =1
mseedeyadin “No second chance” AnAaufiawned Alice TUf
gunsal Raspberry Pi 1

msdsteyailiunisidhaviaduii “No second chance” 41n
gunsal Raspberry Pi 1 luévgunsel Raspberry Pi 2
nsdstayailinunisaensviaduanngunsel Raspberry Pi 2 Tudh
Aoufinnes Bob Tneldsasedvs ¢ =4 way ¢, =-1
msdedeyamdn “Let do It nowt” 91neewiiaes Bob LUl
gunsal Raspberry Pi 2

nsdetayailininisdsiadudiin “Let do it nowit”
yngunsal Raspberry Pi 2 Uggunsal Raspberry Pi 1
nsdstioyaiiinunsaensaduanngunsal Raspberry Pi 1 Tug
poufnes Alice Tneldfuseans ¢ =4 wae ¢, =-1

wtiving GUI vasmeianes Alice nouusudsdoya

wihee GUI vssasufiamesBob neudusudstaya
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4.65

4.66

a.67

4.68

4.69

4.70

4.71
4.72

4.73
4.74

4.75
4.76

4.77

a13UnygU(se)

wheng GUI vespaufiatmes Alice Weddannludsmenfinmes
Bob (Andulszavdnseiu)

wiheing GUI vesrenfinmedBob desudemuaneeufinnes
Alice (AduUseannseriu)

wihane GUI sesrauiinmesBob iesudemmanaeuiimes
Alice (Fduseav linse)

wthene GUT vetrenfianes Alice Wedstoyanmludsmoufinnes
Bob (AnduUszandnsaiv)

A GUI vesmeniiamesBob ilesuteyanmanaeuiiaines
Alice (ndaseansnseii)

wiging GUL vesaeuiined Alice iWledsdoyanmlugsmoufianes
Bob (Andutseavislalnsiiv)

wthena GUI vesraLfeeiBob Wesudeyammanaeuitines -
Alice (AndszEnislainsaiv)

wheing GUI vaspaufinmes Alice ileddlididusludsnauiiunes
Bob (Andutssanansafiv)

nsmlvesdaondesiinoufivan Alice ds (AnduUszavBnTaiu)
ViAng GUI wesnaniamesBob Wiesulwdidsanaeufiames
Alice (Frduuszandnssi)

nsalue iy audssfinenfivied Bob lasu (AduUsgAvBRsriv)
WtAne GUI vasAanfiamed Alice lodvlndiduludinauianes
Bob (Anduusea luasaiv)

nywvesdygnidsineufitned Alice dq (Aduyseavdlaingefiu)
wihene GUI vasraufingedBob iasulwdidssnnaeuinmes
Alice (ArdaUseavslainseiu)

nylvesygnandesfinoufinmes Bob sy (AndUszavid ]

MI9U)
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1.1 arudiuanuazanuddgyueslgm

w d t%4 ) = QI -] o -7
Tutlagtunmsieansteyauuiaiodredumesiinluddndudwmiuyn q esdng
Vansfeanssewineesdns uazneluesding ddunsdeansneluesinsasiidoyadftyiians
UnTalidumudunisluesing viemelunnunmg 9 veeAns walulaguilanldlung

Shwimsasndevesteyane N1 IE - neATERY

wielulagnisidrsaneasiadulagiuivars sunuu dnmsiaunjuuuuvesns

<l

hsadudeyaliilinuvasadegsty Usingniseiiresaniinluavinsasdygraifuayied
[} o o Y v o v e P~ =
aahaulafiazinUssendldiduguuvuveamsidnsvia - paasviaauUuuunds iwssll
wgdnssuwuunadn nisdsundasfidnuaelssedeurilildaiuisaaimaiguuula
szuulreafnlnwInTssdgiadaaruuiugiuanulidudaduainnisay fagnihanly
3 8/ Qo L o 2/ L) = =) ] ol va 2/ vV a
Wursandrswasu (Encryption) dienisidrsviaduseuiadeunsinauanldianteyaliiin
ailasndy AduUsEansreseTnsatuliouaiiougnnaua (Key) Aatiuisasnensiiadu
(Decryption) Adussandrenivsnensiaduienssiuadulssaniveisastisiadu 3

eENIanensEdy wildteyasafundufiun Iudenguuumsidtsiia - aeasiaduilii

ASIISWE — neATHERULUULABERN (Chaotic encryption — decryption)

madnsaduialuidedeudunavileuug  deyaitumsithsiaduazlad
mswWasuuUas inlianuisaainmanuduiussevindunaiuevinals widwiuns

WrsWadunuupeeRntudygrmiriium sl siaduiidnvugaagdygasuniu wazll
Usingeudunusla q Audygiadune deunsidisid - aensdaduwuuireeinded

v
o v S

a a e/ v o (% ' o o
UssAvznmgslumuanudaonde sn3deidslaiimsfingivannssng 9 Wiedhanesnuuy
sEuUsHETULUUIAReRn wagaiyansansidnsiia - neaswaduluumeeAnuugUnsal

vosANmIUNIZUUaLBElsR Raspberry Pi



1.2 dngUszend

1) WedAnwmdnmadausingnisalneadluiainiasdygrandaay uazdnn
Uszgnaldaudruninulaeadsresdeyalunisinvianudulumsaeans

(Secure communication)

2) drausisnisesnuuunaglasainwensiisia-nansiaduwuy Chaotic
iieUnUndoyaldidualrruduinuende Chaos

v

Adetuneuldidudaduluinsnsedygyaflsea

Q a d } 2 U - a
3) siwdnnasildlunisadie (mplementation) 2ainsasdygraidnealiniy
afawifunldlunisadisfunuuainwsvesyanasidnsfs-neasiadu vu
N o @ o a 5 P
gUnsal Raspberry  Pi uaziitlunadeuiudggimadaisluguuuuiniy

oAU (Text) @09 (Audio) WaznW (Image)

& valy v av o ] ) o a w ¢ o (%

4) pefrnuiTldnlasinideanunsntiluseseninun Junindasiield
o o o/ J ] 12 ‘J-U :I!'
ussEmsUszuvAsansneluniiesanunisssrnsniewmalulagiwmunty

THesneludsyina

1.3 YaULAYRLIUIY

1) ¥msfnwndanisiia Chaos lusesnsesduginufinesdedifiunain finite
wordlength - effect Tussuufiaviu fixed-point  diuiRuifiaass (2's
complement) venasnsasdanafinoaiinnahuiuiwsiesinuag
93 s3esodldsrmaudnlumsunudygin Adudszans wazfdndunmm
Adarans Aifisauiudndita

2) Anwmdnmssanuuuaasiiisfa-nensaduLUU Chaotic Sserdanisiin
Chaos -Tunasnsasdgygruminea wdnAsuasInaETlunTMANENUSEANS
veavsnsesdygraiifiateutuidunguadmiumsdisiauazaensia
Annderuiinsanvedlaseiiwensainsesdygadasdanldnunes
yageUMSTa vmsiiaseiinudnuusesdoyaduiild (Cipher) 91

NSNS FAsneinnafiuvedelaas (Trajectory) MARTUYDII99INTBY
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Fyraildnuiuasdhsiaduesgaudu fractals Feaziludnisdn

° w a dv o P v v :lll
dfiyesnisiiin Chaos Tulursasnsesdggaiisilaasnadu

3) ¥1N1500NKUVRSTNTHA-neATITASULUY Chaotic warn15IALATIAT1IVEY
29snsesdygrunvimihildusadnsia-nensia  vinisdnasenisvineu
5 It 1 4 a 4 d i 1 4 ¥ LY o a
(Simulation) fepeuiamesiieguadiliainnisidisva-neasvialuifaves
e o - d ' L L 1
wdnms  viimsiesvinafilaluiinaulasnderestayandaniniiunis
Whswaludeadalaslafandunuminuiuvesanuunazidu (Probability
density function-:PDF) Admauduius (Auto-Correlation) lun1susuen

AN IS DunlYlunuaUu Cryptography

4) sonuuumsvinassiuditeyaniinsiinia - neasviaduLUUIABERANKIY

38218

5) @519YEnBan1sUYBIsT v UIad Ul vuLARE AN ULgUN S, Raspberry Pi

o w o %) | '
a']MﬁUﬂ'ﬁaaaqiﬂSHaNquLﬂ%‘ﬂﬂ'\EJ

6). MadpuMSINUTeIEAsALIS ML ULWT suitu T UnaTiLdInn1ss1aeens
WA UANNaAUBY Chaos illAaduludatve B SaWaSaTui
Srapsmavhaunielsl (asnizdwalaeasafuaiugndedunisie
P0IBTS TINTUTMEARBUN TS INYeRTdITTa-nensaLile
Jndateyalmdumnuguiidusiinuaiedafudgganiailuguuvy
Horamt e waggUnmiegrasmsildnmadsastmailianms

pensanAUAY Iemewkanla vinntsualuuiuug

< a o
1.4 vaanlaozunsNUBI9IUIY

Alice

™0 RxD

GPIO GPIO |
Pin8 Pin 10

GPIO
Pin 10
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o P a gy 1 = '
U7 1.1 nsdeansteyauuueynsu Wensuamesilds (Alice) deteyaly
o . o a4 o v Y v w a v ' P
fagunsal Raspberry Pi 1 v RxD iivethdeyaluidisaduuuuiaeeiin udidsdeeaniion
™D Hefuardesinisnensiaduneulaeriugunsel Raspberry Pi 2 udddsdaseluds

AuNILmasElasu (Bob)

Alice (192.168.11.44) (192.168.11.55) Bob

SV i Ve N

ethi eth0

ethO ethO |

etho Jf
- &

. Internet

(192.168.10.30) (192.168.10.40) (192.168.10.50) {192.168.10.60)

Charle

(192.168.11.66)

sUI-1.2 pmasvuusitaduduuiresin dmiumsdesaiuirietnedunesidn

NngUR 1.2 dAwsunsdearsteyad nipietiedumaiiis Heasuiilnes Alice
v ‘v ' < ' a ¢ s o < kg [} o <
fFesnnsdsdoyaruinSewdumeiiinludineufiawes Bob Yeyaszgndaludegunsal
Raspberty Pi 1 runnsa LAN (etho) iairdeyaltihsfaduiuviaeeiin uaidedsesntiu
a [N AR ] < a v v v
wosh LAN a5y (eth1) LingiaSotneduneiiiln neufieeuiiames Bob agldiuteya szsies
ymsaenstaguuuuresinneulnusugunsal Raspberry Pi 2 Aaxiiaumes Bob Avglaty
Y a a ¢ . | o w d a ¢ Vv ) )
Yoyairoufianes Alice dwin lumendufiudiereufiames Bob  Aeanisdsdeyanduluds
a s o < ) v o e el L4 A ' v v A
ABUNLMDST Alice NILHIUNTUNTHAAUNYUNTU Raspberry Pi 2 WaENIUNITOBATUAAUY
gunsal Raspberry Pi 1 ugifloAgifinaed Charlie iWhinaniuteyalaglilavinisaensa
LY n‘ a ® d 1 %4 1 £ d » v W v
Suluvuriinoufinmed Alice waz Bob finsfsansteyaszwinaiu deyadl Charlie Anduls
& & v O a d. ' & v a DY) a dawo y
tuezdudeyanunuiidan uiwdudeyaiiunathsviaduiuuinesiniifidnuazduliu

Ssudoundedygrnsuniu faiidvildaunsesnwenulasadovesteyald
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Vlﬂ]‘l?.}g LAYUaANATIININEAUDY

luunileendnifivquijinoed (Chaos theory) fagldlunisesurenginsuves
2vsnsesdyyraduariiaauliifudaduainnsdusuvdiufuduaes A1dn
anduwus (Autocorrelation) miéami‘?fﬂgaaqniu Tep/P Faduluealunisfeanseiny
iwnsetedumesilaluliaqiu szuvanesnalladn nwnlwseu gavhesznanitmdnnis

Y o o o )
hsaduunmsgulagdily

2.1 nufeed (Chaos theory) [1]

nquieeemiungeieduistdnvazngiinssuresszuunadn (seuuilinig
4 P 9 4 { | a &
Wasuwasmunaideull) Ineshvaugnmsivasuudawesszuuilisoniiaeainilaed
[y & o bl 1 2/ . id a 19
dnvasndulavsuginiloudunialiseifov (Random/Stochastic) winaaudrssuy
a &d el - RN a ¢ as Vo o w
wgafnfliluszuuiifiseideu (Deterministic) FslunafindansuasTandlddiiaeiy
a 1 1 a 2/ \ ¢ o ] '
vgsszvuineadninlussuuliidady (Nonlinear system) Usziavwilsnfieanailasionn
o a v t 9 .Al“ﬁ 3 & a2 p oA qd A oo e
Reulvdusuaadisulaiuuseloaniy “Wanenlliaziiouionisnna” vie “fidavulini
a2 < ] (R4 t:‘ o % o/
TiAmwg”(1n “Butterfly Effect”) [1] Fsflaudnnulidsenfauryailudnwuzyes
PWINANTULI BT NSV Telumnuaswdastuureafnliddusounnsiediuly
wvupreswadwsiauelyussnaunnatsiululdzesnginssunsilasundailadiagng
v oa ' v o P a v o0 u oo 2w o
W fhflszuvegassszuuuaimvualicteulusuiuaniuiissanides maubsuudas
5 5 e/ { ¥ <t a E$ ! 1
Y835EUUTNgnsTuasiidnvasindroadeiuninluuzisusy wiliorarnituluns

P 1 A 21 rat a4 a )
wWaruwUasthunuazsenlai e lsiwiiounuas
ey r-1}
2.1.1 Uszifvesnguesnaas

yaLsusuremguineeaiiaunsadufeundululaisludad wa. 2443
(A.7.1900) 9nnnsAnwgmanning (Three - body problem) visadgyynaslaasvesing
anufulugunuussiegaseninaiulag 9893 ¥aan s (Henri Poincare) Fanlafunuingg

Tmasfidnuiiuenasiidnumeililfidunsseu (Periodic) Anlilainmestdulesevdsiy
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rifhndaestadifnuaegdmngal 9 uagdeinldlimsfinunidymaumsiGeeyiusli
Dudaduiiieades Tnefvuedaen (G.D. Birkhoff) Tudnwiymanaing aealulnsew
(Andrey Nikolaevich Kolmogorov) Anwilagmeanuiuthu e neidaud) uaslgm
ARefumsans asnls (ML, Cartwright) uazdnifiagn (JE. Littlewood) dufinw
a 4 v i a s a
Hymadmnssumsdeasieeduivg awa (Stephen Smale) raiiuinadiadansau
d 0 = v 4 [ a v 16V val [
wsnivinsAnndedgmmaiunamansvesssuulidudadu uatldlinnsdunany
a A { LY 1
wyAnssuaueasulun1sindeuivesvesiva wazlunisesadaianuuuliiduisoures
a = 1 alj a = 1 - 2/ o o Q/
2aingddlifimquilaluvasiuanatsaeiurenginssumaild mnududilumsiam
= & a X | P d & dyve a a v & v
nquijineeatiintulutasnanesrnsseil 20 Weufiuimeuivesssuudadutiili
annsaldesurawginssuuneesne udnssfimmginssuresssuuithidudauld wasdnlads
& o v Y a & v & gl v a g
vilsfidmalinswannvemguiinssadululdegrsndafite mildreuiunesdaslu
o $ 1 ] 73 ‘J o 1 lﬂ'
nsAnavguieess dddnedivgazidnuasiilunsduaniuuug 9 9nges

pRinFansssausaldreuiuaestglun sAnnlaegnwusEansnw

\Bmisn aelsud (Edward  Lorenz) \uiBisuunidnnguiineealugn
Tl wnlddanangRnssuiuiesedlurashmsmnaswnisumswennsaisnnedlul aa.
1961 aaisudidneuinmesiastmsiunuysiaasanwetnig ddlunsiuinndea
1iwbigemsdudasmshauaingadudul iedssndanaluntsdnaaenddld
%’au“a'l,umsﬁﬂmmdawﬁﬁﬁuﬁaLfJuﬁqLéuﬁu Unngidiienaanldianuuanisluan
Aueehaduda mwudwmmaLﬁﬂmnmiﬂﬂmwmmﬁﬁmﬁaanunmnﬁw‘i’muﬂauﬁama%
Fafiehdesunuannsmitluganuupndned annueiieniy aruladarfouluFudu
dmdu Mda "Butterfly Effect” Fafuiiideliflenanimyuiiesatuiifulidaeu
LA NUTINgUNINEN USRI TUSIBIEYRnaLTuglul A.A. 1972 nelddeiade
"Does the Flap of a Butterfly’s Wings in Brazil Set Off a Tornado in Texas ?" uaﬂmnﬁ
udassonafidanainguit 2.1 Saduguwinlaasvesiaisgaanisud (Lorenz attractor) il
sUtendednide FunldRuiluunauivmareunthil dudiin "Chaos” (noea)

v
JaygRtulaeinadnmansuszgnd 1ud o vasn (James A, Yorke)



Lorenz attractor

LR o

“As.0 -0 -39 0.0 58 B0 s

UM 2.1 uinlpasvesiaiiegaaeisud

2.1.2 UenuvasAe0d

fin ineea mumamanglunauynsimaets Anuduauduiuang
ArulnaIna AIINBATEN Y WALADRAN LSRN Y IUUAD ipegaluniinfinmans
(Deterministic chaos) Aonssununisiliiiafiosnaw (Unstable) “¥niinsnsgnuiiies
4 v ° Y a M 1 & v - (Y3 ' -~ &
@ntiprenatvyiivinadg il ludinsy 9199sAAAT NIAWNIN y58luv19AsI019
a u U LY 5 L f-‘ a du -4 1 = ° v
Aansnselaesunau feiuradwsiniatudddanunsameaavioiaunele

v =

WeRNsIULULIADRa (Chaos | behavior) umgAnssuiglisziloy
I R a" ' [ A a & a a o 1 % a | 59
wileud 1\inTuae 198 (Random) uariesadunginssuiiimualsiiavaninsaeduielanie
a co O a = v & - o &
aunInIAlnAansfatuwAnssuuutineaadakdslumsaulusziiey N
< o a - aa a 1 o '
Ussiuddiuemiguiinesa Aeszuviiinginssuuuuinesdaz hdensiufsuwuasvesan
<4 a " , Ny ™\ =0 : o =3
deuludusu (Sensitivity to intial conditions) Faliliaunsavinussyuuineeinlalu

seere17 (Long - term.unpredictable)

2.1.3 ANANUUTYBILADDH
2.1.3.1 dnwelilluBadu (Nonlinearity)

suvliidudadutiunadnsvosszuunanunaz bivindu

v &

Y ' 1Y) o v oY e =
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1 4 = 5 ] =13 .« . -
2.1.3.2 Wldszuuiifintunuuduiediauniselune (Deterministic)

aofussuuitansasmusliuiendndnuuumiliidely
szuuLnDBRniy wqﬁﬂisuﬁ"’wma%Lﬁﬂ%uma’(,ﬁn;]mzus/?ﬁuu'uau Fathuvanisalitlal
Ansasamiildagrugunsmeagniddslildanaduasea uldunisda
Fetefunisidrlafndnssuuineeinfussuuuvuguisiiauionssuuineeinis

Deterministic chaotic
2.1.3.3 lpaieuluiSudu (Sensitivity to initial conditions)

¢ @ o w o d ) o o a oo ] ° v
Hersunisisuduiileuloatesiuiesdatfeifaraasdinlv

U 1 [ 1 ¢ nl -] 1 %4 a 1 I
wadwdussszuvlunougaiernsfusgiunn Saugiviiliszuuiaeeiiniiaulision
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syRUBniae (Exponential) Ugatian
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suil 2.2 Adlifennudiuursnda (Fractal)

2.2 1995nsesdnnadaaY (Digital filter) [2]

2vsnsesdyaaiduaniie nsyuaumsiBuay (Numerical | procedure)
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wuuseiuiie fuan (Adder) fage (Multiplier) tagfviasiamilvniag (Unit delay)
1 ‘J Y] o ¥ ‘i’ [} o
Fauamalugui 2.3 Tnedvanuazigauduguniaiitugiu Budllumhemuinlasassnsued
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QU ] U . . dl U 8/ [ 5 Q) 1 2/
fhetaazgnusznanariufl (Realtime processing) illefudayaidnan detludaamin

W v 1 W v 1% v
naneelflildilesnnlianansofurvesdeyaluounandanla

() ——{ 4 = x(m)+ ()

y(n)

#aun (Adder)

x(n) asx(n)

#am (Multiplier)

x(n)—- z‘—» x(n-1)

fnuaiaan (Delay)

A I J Qs =
JU# 2.3 auUsgnaURNUIIUYDINTIN TR INATNATY

2.2.2 szuvanatlun1sUszulanars TN Taddu Y IaTuaY

TunsUssananadyaranduan fMiavaggniilddssianalugives

. . . A o o w ¢ ! « P a 1 X = Qs
\auguaes (Binary digit) filldmuaudiiadeasdidn <17 waz “0” lngdamartiunfasgnan
Teglugunuuwadlud (Byte) Gewsznoude 8 Jn mintussuudiavasiieg 2 jUuuufie
o = Y a0 | a o o a P
syvudnnulaenss Jaduszuusmiaunimunimatlonns wagssuudnudmsssll 49
o o [J 1 a ot ¢ v L a ¥ o
\Hussuumiaviitidunimedenassd Fdusendsvaduuuuiresiinagldnsmuanily

PHGOIRAEEANIE TP EEEEN
2.2.2.1 szuuinnulnenss

Tuszuudrnulaense yanitleuveavgiudas (Binary
. P ' J [ [ a . o w 2 A 1
point) MUUITEMINETIULAY (Integer) wazdnuiunedien (Fraction) azgﬂmnﬂlwmwag
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a L=l 1 . . d‘ QU ¥ {

Tnednusnazi3enida (Sign bit) Wlunsuanuaiemnsvesiiavlasdiduniswmneguin
g o v & < ¢ «qn & %,

azunudls “0” uardnduiatamungauazunuiie “1” Swwuavesiilavazuandly

JUuvumsenirdsveaat 2 Tauiiganadonafimdaduvingiudd 0 ahe LAZNAIgA

yedpnazimduduau MegransmadviuiuvesargIuges 01101, Faaunsi (2.1)
01.101, =(0x2')+(1x2°)+(1x27")+ +(0x27)+(1x27) =1.625, (1)

AuBRsITaTEUURaTIsgnimualasdnfiagniannngn
y3edniedndienan (Least Significant Bit) dauveuium (Range) vesszuumlavaziien
| ! ° 2/ o = P < v o a [
Tagsewisduavavtiosiignfaavuinuniigafiausauandla Jametleuasily
L o A v/ e/ 1 1 § o o 1
LT InTLAZ eI YBITEUURAAY andand 1ty Wefivuadiumiared

yedelegmavngs sUnuulneziifisinudwanfsueslifliaeilen
2.2.2.2 @nudulfuges (2’s Complement)

dupniuaenuguivuvilenisuansdiaiatuesseuy
unulagnTa ‘lu_miﬁqu'amuwd'mtﬁuLﬁuam%lﬂumiﬁﬁ 1’s Complement Uanitfiu
3n “17 Tapesvandidumisiniedrdashan Tunisvh 2's Complement agtdunsiiild
asauuInnaneus ey wesuvaunateiduauuIuuINLanIReg 19AIR15 1
21

a ] a [
FH19719% 2.1 dIULAULAUERY

ANSURY 1’s Complement 2’s Complement

0101 (+5) 1010 1011 (-5)

1011 (-5) 0100 0101 (+5)
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2.2.3 MsiinAsaduwlsaInIasdyanaduau(3]
2.2.3.1 emudunaing (Dynamic)

A ) 3/ L% QU §
lusyuvvesineaaaziigafiunnmsanssuuit siadudu
o A [y o o |G 1\ o ] o a [
Tudesszuuiifunatnsddedndugasiuiiddyedunilsvesssuumesd MmainAudu
s a a) . - 5 QU = 1Y ! = g o/
wasnsvedsEUUIEIAnd Unit delay (z7) Teassialagazfinnisdnailuiiawmadie 2 i

aigndluIiamesazgminldifudeulvaGudu (nitial condition)
2.2.3.2 analsifiudadu (Nonlinearity)(4]

dlatsruusnuleessanidimuidygiamiodnnlily
miﬂizmawamamﬁﬁnsaaé’zycmm@mamsﬁmwmmﬂLﬂf?‘iaul,ﬁm%u 1nyaz8NFI0e19NNT
wasavgnuduluduargiudesvesariiuiuayinesue Faavsiuuauiiagshnisuuas
loun -6.8640 Sudugnenistivuasiuiaiezelasauia lasfvuaauiadu 8 On
mnﬁ#uv‘imwuﬂawmLamﬁﬂuﬁﬁlﬂﬁlummgmaaﬂﬁ 6.86,0 = 0110.1110; ntasing

aduadnsadeld  1001,0001; WAWNIsUINAT | 0.0001, lUarladn -6.86; =

!
<

| o ¢ (Dea] I Y P 1 a
1001.0010, (112U -6.87510) FaziiuiaiildesnutuiinnuaainadauluanAnsy

s

o o a v @) . . a Vo 1
TagATLAaIALARBULARINNNNSINSEAUAYRR (Quantization - error) ylmAanaula
[ a ;Y
WLy
o d a )
mALRaInlAdsuiliinannnIsau  (Overflow) udnivmsa
& o o8 v o wal 1 & a ¥ o ¥ P o v ea
il sz uuinmandili duidadu anuaaiaefeuannnIay vinenan1snaansy
1&9nnsUssananadieitnisundlavuuvdluiuivasy danannfiunirvauiuni
annsawnuatlusguusnulaeasals shegady nMsuanaenatlguyun 8 Un A1AUR A
o 1 =9 1 L7 /s L7 A ) $ 74
Mumiawesganalioungvasfinauvani 8. (xxoooox) Tae x - unuAse@eY 0 w38 1
A 1 Vv L7 ¥, 1 [] 1 [] Qs 3
gauwafianunsauien lddediiavyeiifidiegsewing -1 §3.0.9921875 fvunsafadu
0.1000000 (Wi 0.5) wazsiauanidu 0.1000000 (Y 0.5) nagndannIsuIndlan
. 1 .7 1 ) £ d 7 ‘=l‘ v
Wiy 1.00000000 (VAU -1) Azl AR UAIALAEDUIINNITUININS 1T NAA WS LA

] 1 %4 1 1 l:l 1 } 4
91n15UMN 0.5 + 0.5 Ly 1 wsgean 1 aquanmavwmwmmmLmum‘lﬂ

msldssuuiardruiuiiaasuunasnsesdyaandaarlu

v & N P V- | ° v
FEUULADDH LLﬁﬂ\ﬂViLﬂU')']LﬂaaﬁuuLUUizUUW‘LﬂJLﬂuL‘UQLﬂu %ﬂumimammiaummiwu
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vulusunsu MATLAB enansavhlssaenisldfendunenla f(x) = ((x+1)mod2)-1 e

Q ¥ W d
danwdendunsmladegun 2.4

A
(=]

\
=

 /

sUl 2.4 Hlerdunegla £ (x) = ((x+ ))mod 2) ~ 1

2.2.3.3 @nyAReuLaiesnv (Stability triangle)

auauTAvIsETsINIMYaNAINIasdy g aliust (Unsta-
< o Ao a ) a a 4

ble) JudouleidnduveinisiinnoeauulsasnieddyIuidaaty  LAnaINNIstHeNn
dunddlwaliegusnsanauniiomize Gshunisednaniaenaunislumendiuves
Hartugielou wazdlefansanilsdtumendiy wudinsmiskndnadaudunusiuan
fuUseansvensesniesdygaaduat Tunsdiisasnsesdygrandaavdunui 2 via IR
- filter shundsvaslwaiimnuduiusiuadussand ¢ uag ¢, lngAmed ¢, wag c,
¥ o 1 ' =3 ' < e, YR P ]
Tiiundwedwasguennamlisnineamuisawaoniluanuduiusialugiuuuiiseni

« o a 2 w <
ATULVRYULADIININ LLﬂC’NﬂQEUW 2.5
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<l o o
U7l 2.5 veunfiufiaumastefesam

2.3 gnananaunus (Autocorrelation)[2]

VW @ W ¢ & ] = ] o =) 1 =® w 3
AN NANFUNUSLUUAIUBNDIANURUBUNUNIDANUARTILATINUIERIN

Soyqaiduiusifisaiu fegatunmameandiiusuey x (1) uag x (4) AaguR 2.6

- x ()
: A

x (D x(4)

0 1 4 5

o
“

l:‘ ' d ! Qs
JUT 2.6 A1 x, (n) I3 nAINU
o ' v W ¢ 5 LYV 4 !
PMNFUA 2.6 MIMAEndUTUS 7, (m,m) UTUNMTINANUAURUTITENIN

Fyaa x, (1) uae x,(4) uivagidu x, wilowfi fatiuisfeansadenladn r, (n,m)

[ LY o @ & o 1w @ e 2/ o
[Hushanduiudues x, fenunsomendnanduiuslaanaunisi (2.2)

v (nym) = Li_rg%ixi (mx(m) (22)
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QU 1 L -:‘ s 1 . ¢
. gnIeg19AeguN 2.7 () Wudygrasunauwuugu (Random  noise) G
@ 1 [y P [y 1 ] v . . ] ar
SnwaglimileoutuasdlaSsuiisudygalugiaansiig o fuvis Time shift A19q AY
o 5 L2 Qs L7 w A A =3 U QU .
Fefugnuarnssmavdiuiuslugui 27 (2) MlaSeddnunsloongugnlutnumy Spike

¢

Tutaanan Time shift \ugud

3,0000 -

~3.0008 1. .
0.0 : Sec 40000 m

(n) Fyaasuniu

20000 4

*Wv‘v\fi
50000 .
¥ £ F] 3 F] 3 ¥ £

¥ Ed
~4.0000 m 8 Sse 14800 m

© m

(9) nsdnavduRusua I

A U LY L7 .7}
U 2.7 dyanausunay taenwSnavdiniug
QU 1 ‘;’ o 1% 1 L7 U L d al as | = 'Q’
nFegaiv s msuinsmssavduiusee idnvariaunaningily
Fuaufsntu waziiaubaivhAutunisifinaunandizesdganniiansan

@

2.4 msﬁamii’l’ayjawuaqnsu (Serial communication) [5]

1 1 {74 L 7] A .7 7] Q) A 1
msdaRudaruiisnes lngldns@eansuuvaynsu ABNYs 1 A NEweN
Tuihieuszneuneguaesinau 8 Un Seadudhiu deyassgndsesniniiazlnauasu 8

T wavdsandumsluduaene wasUaenisaziudeyn wasiSesiduauasu 8 On uay

U w e o s A
Umeneeglasusidnes 1 ér Asguin 2.8
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o v a ' v @ ' LY v
Tneluudrteruiidezusznoulumengudidnusiosdefuludnume
awdoya FufuSetediisnisdanismedoyasns q i nsdeansdeyauuueyniudeaninse

wsldidu 2 33@e 38d4lAsifa (Synchronous) wazuuuedlasia (Asynchronous)

Hads Hadu

bit 7 (MSB)
bit 6

bit

o
42:}' |
i

a %
suil 2.8 m3deasioyauuuoyns

2.0.1 prsdeansdeyauvuaynsuA?Edlasiia

mideastayauuueynuiasis dalasdaiiuasmsduundadnyius

e v ar o g ke 4 d. o . 8/ J ' ket -
aci laglddnauniinlunmsdinuedaney Asguit 2.9 B9n03sudivalpuuuinouya
\ v oval v ] Vv %% v

AW azdslanianuiigs Hlenmandeyaizgyuioszuidnaniiaiiesd wsiseald

"\ & = v ' v
Fesdyganiintu eanindesddygamninilumy

Clock
DA A A S BRI TSP AT

GND -‘Lw

s
P

sUTt 2.9 msdskudeyaeynsuwuudalasila
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2.4.2 nsdeansdeyauuuaynsudiiterdlasis

lomarr DATA STOP

A 1 1) 8/ a L
U 2.10 m3dehudeyaeynsunuvuezdilasia

NNgURL 2.10 msAeasteyauuvaynsufeiserddasiaiuisili
Fadlddyarnurinilunsimuadame uwildisiivun Start bit uaz Stop bit Fuliiiva
wazynenn q Auedaves 1 Monvs Wionssunddnysusazia lag Start bit 92
fvusliifiuaedn O uay Stop bit [Huasin 1 Msdsdeyauudecdestinisimund Baud

rate TnsatunsumsasUaIsmas

2.4.2.1 ¥dleusenesneynsuailn 91 (Serial port DBY)

aa

o v v a v Y v o
msdeanideyanuveynsunagisazdslasiayuazrliin

' ¢ al ) ) i a g v o
\ouseneinaynailin 9 v (Serial port DBY) dagudl 2111 fivnglianumamsnad 2.2
Toaiugruinseluzuuuy Nullmodem tufie TxD Aumsioidhiy RxD Uangms dau

RxD #uynad gLty TxD Uanevnd uagaew) GND veaaadismenu

§1J'7i 2.11 vwin3 9 ves Connector DB9

138160
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P '
M99 2.2 VINSABIIIUYBe Connector DBY

dB9 Function Abbreviation
Pin#1 Data Carrier Detect D

. Pin#2 Receive Data RxD
Pin#3 Transmitted Data TxD
Pin#4 Data Terminal Ready DTR
Pin#5 Signal Ground GND
Pin#6 Data Set Ready DSR
dB9 Function Abbreviation
Pin#7 Requests To Send - RTS
Pin#8 Clear To Send CTS
Pin#9 Ring Indicator RI

2.4.2.2 UART (Universal Asynchronous Receiver Transmitter)

UART fenesniildSudstoyaaunsudigitesdslasia uagvh
v v a4 1 a v o . .
NITUINVDYADU 9 19U UOALTN (Baudrate) AIINE1IVDIUARD 1 AI8N1YT Stop bit, Parity

bit Wy Flow control 41dudu

2.4.2.3 SEAUWLIIAL RS-232 ey TTL

v aa e/ Qs

JOUALUUBUNTUATTLAULSIIU 0 - 3.3 V#3500 - 5 V A

v ]

@ @ o v dad 1+ = o ) )
539]11Llﬁ\?ﬂu‘Uﬂ\'ﬁnC‘niﬁquﬂ'ﬁﬂaﬁ'ﬁﬂa%aaqﬂiuﬂuﬁa?qjq TTL 9998 ULIInY TTL C’NEU

e a V1 k4 a a :'{ =« o© a % r o [ a =t [ %
n 212 LW]LWQIWHGIG]‘WEJS‘V]NVILWQJ‘UU PWNINITLNUTLAULTIPU @1UTUa0IN 0 UIBAY
@ a 9 7 v 7 )
WIAU 3 - 15 V uazeedn 1 UszaAunsaiu -3 - -15 VI%Lﬂummig'mn'ﬁaaa'ﬁma;ga

aynsufiiitedn RS-232 faguil 2.13
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D

JUN 2.13 803N UasseAULIIfuYeY RS-232

A5

2.4.2.4 nsudasseaudganaeled MAX-3232

LY

% ' ¢ =t Y v oa « v g

TunsiweuregUnsaiviudniudngunsniaghesselinseda

d o . « 4 -l Il v/ d. 4

\IRTTAUNTIIY Waransguvesdysy inl ingunsallagUnsaivllalisgauusedungandn
| ] $

o1viligunsalfidseduusatushniniudemeld MAX-3232 [Hula@ildlunisuvassedu

wseiuvesdyg Iz RS23210u  TTL wasudasseavdyanaann TTL
nanentiu RS-232 Tagled MAX=3232 Ty sl farusiagui 2.14
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[N

O

Crvpass
= 1 Voo
Cl+ Ve

clel |
OipfF 3 o AXa

o o MAXSIE v- e_d_,m
OipF T 6l EoipF

i Ll HouT |44
10f T2 D Teout |7

<12} Riour '-<]I RiM |13
TILCMOS sk RS-232
OUTPUTS MNPUTS

| h20uT ] =rem|s
2,

2
[ Hca
L odpF

RS2%
CUTPUTS

TILCMOS
INPUTS

.

Uil 2.1 vvielduvesled MAX-3232

2.5 1Uslamaa TCP/IP [6]

a 8w uvi g RN [ a sl A
sumesilinduldindweaiotneNilalomaliiaiatnspaufiimesdudenles
2 2/ < [ s A 4 [l = ool 1 o a &
danldamvioluguinatndenlsveiognoniinneidu q uaviniiinduluns
P O] a ¢ ¥ v w da ' o v a g 1 a 1 dy
WanloaSadpaeniatnesidisneiunfe uraseietialy asuimesaseiia isove
wagssuuU AN As1ail 1nnsgIuYed TCP (Transmission Control ProtocolInternet
=4 i o W 2 1 ¥ af A
Protocol) Fegrldillungueddiglunsuddgmndril Taanareilussuudaiianysaluuy
aa P a v A aa | 1o w a wa
ftimadenlesreuanasianuinioid sufiunsosuumsy waglidnnssuvuiinis
9 v P=1 o o L7 a U
4 TP Faduumsgruivhlanesusu fgunsoluazranduiinanessninaiduayu TCP/IP

1NUNE AUV TCRAP WuhlaveBuwesiiiniasiiie)
2.5.1 TCP/IP

v o < Y i ]
TCPAP WudarmwunfeiugluuunsiWoulssluaiedne  (Network
o o A v & 9 a 174 1 LY (Y a
protocol) davinielfifungunasiiiiedesreufunesidausiuiu ludnvuzassssuuln
[} a o = I A
(Open System) @eliinazilursuiunessintanioszuulainiy azanansofnsieiions

A 1 g L2 v
uwazuanaguteyaiuldls
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TCP/IP Wumsiwuaguuuumsieanssenitsgendud msdalaudne
v < a o 1 ) <
foya msuansanuzveaninsreufinneieguuiniedis naenaungseiisusie 1 7

° vo o a a o v o Y| v o a
ﬂ']ﬂu@ﬂ‘wynLﬁJaLﬂﬂﬂ']']ﬁJNﬂwa']ﬂ VﬁaW'?J\TV]']LWE]{]'ENﬂuLWﬂIﬂﬂMLﬂﬂﬂT]NNﬂwa']ﬂ

TCP/IP imanmsideiimunvesgiuuuning o fusnldsaiu TCP
\ & & =) Y o & P Yar 1 & v I
waz P shafilugunuunilavesyaderivunt gnesnuuunielifudiielaudiedeya
' o e PR = w At & o a6 v P Y] o
FEMINABNRIME TR UL UUIATEINBLAYINY wIoruASeUrefuflauaziin1sdnmnsen
Iy a1 X vvd & a o« o
wa;gjaamuzmaamiamw‘uulﬂmsswmiamal,awwumzu Asunfiudn LAN (Local Area
' a Y P @ . " &
Network) uasiAsedieusnaniie Menfuil WAN (Wide Area Network) ladlalgau

(%)

nzAudumasining

2.5.2 daudsznauas TCP/AP

P 1 v 1 ¥ v [ '
InAnadeiudl TCP/IP Usznpulumiegadefimunguuuuniig 9
1 1 ! 1 L g o ] A
TCP/IP anansauvadungu 9 Toud ndudadvuaguuuunisuds gUluuLEUMS ULUUR
d wod o add oo v - i & dd o
WeaiufiaginIette JULUUTIINEINUEUNIINISEREN IS8R5y, JULUUIINEINY

o P o
mIuinagly wazguuuuay 9 Ml
2.5.2.1 ngudemvuagUiuunsauds (Transport protocol)

° v o < 1% ] a
Vl']ﬁu']‘Vlﬂ'Q‘UF]llﬂ'ﬁLﬂaEJUE’JI'IEJ‘UE]Ha I¥NINNATUND Wlﬂ%ﬁaﬂ

2 1 v & = <
LAIEN uusgozeantillu 2 vin Ao

1) TCP (Transmission Control Protocol) Wunisusans

wuueeulintuesidowi (Connection oriented) Fsmonfalneiduysulasidsaziawi

¥ 2/ o ) s Y ! 18 e/
msaadumansWendelugimudSuneumsdedoyamiu

2) UDP (User Datagram. Protocol) lunslvuinisuuy

-1 13

2 o " = a ¢ v
AauluATULad (Connectionless) FIABNNILABINTUY

1o [ ¥ o 74 9
gladdudeinnisasiwdunis

o ¢ o Vo ! <l v I} v Yo 1Y 1a -5 Y a 2/ a
LTBNARNUYIUNDU megmagmaamugiuLLm’Lawaquu‘lﬂ wagawaaaan ‘uay,a%mumq

7] 1 o o
MuEUNeEng 9 Welulisuaenenuieg

Y
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1 ¥ o < U 2 .
2.5.2.2 nguvanmuanNeInuguLuuLE@une (Routing protocol)

° v oa % Aad A«LV| 1Y) v o )
WWWUWWWququﬁUWWQVIﬂWQﬂﬂ %aawayauasmmagmﬂu
° 4 ] L4 a"’d o ] 1 b )4 /i
Q']u’luuqﬂﬂﬁﬂﬂﬂluqﬂlﬂiy ﬂ@}l‘ua%agﬂLLU‘UuﬂsﬂBﬂqﬂ']'iLL'UQEJaﬂ‘ﬂauﬂalﬂll‘ﬂu’]ﬂ“ﬂﬂ']&’ﬁu
v o 2 v 1w S v o 3 = v ' v v
udreveenly dieflaudarene nqudayaiiiivirinsed Ao srusudeyadesligndos

feumsuaniwa ngudaimaguuuunguiiussneuse

1) dafvunguuuunseasdoyande IP (intermet Protocol)
v o i 9 v ' < @
2) Tefimuaiigifvgluuuresdeyataisiivifvaaiuy
' : a v 4 a - ¢
8¢ P lww Ina@sanaianaratasiansenussiduadednsiisuntasensauasly
\A38Y"8 138n91 ICMP (Internet Control Message Protocol)
v o < o wae e o ) ad =
3) YonmuagluuunililddmiuimsiiasaniBmaden
o v v o @ v o ' . .
wWumaelilidumsitmnzaufudoyaunniign 1Send1 RIP (Routing  Information
Protocol)
¥ o = o Hdo v o oA v
4) gerivunguivudnUssinvnilsnldinduioniduniileg

1 3 o 1

ﬁmsmmqﬁauﬁqmnau 158131 OSPF (Open Shortest Path First)
2.5.2.3 ngudeimunzuuuuiiogieSedas (Network address)

o v da o ' { a [
VRS eguesaIatigazipsesnsuiames lid

[~ LY LY a4 o < o %4 & P v Vos aq 1
wiluanuueiiawIntenam erugniosesteyanivzludwiuatems Tnedlion

v
1o

< [l I s < o < a € o =3 o [ [ ]
Lﬂia‘U']EJﬁ]%!IﬂE’gIﬂﬂﬂLWENIﬂ ‘WiE]llLﬂiﬂ\‘iﬂﬂllW’JLG]EJiﬁ]']‘U’J‘LlJJ']ﬂﬂﬁﬂll‘i/lﬁ)ﬂﬁﬁ]\?h]‘?i'lﬂu HLE

v

[

0 ao &
BATNUANANIU

o v

1) defimuagduvuifiansanduasieditelildifiniiegen
ffu 138091 ARP (Address Resolution Protocol)

v o o a o N | &
2) vanmua gL uuNNIISIAIaisg il eveunatie

4 a 3 v a Yaova o4 adag o ] 4 v o X 4 gu
vaeneuiunes wstnsldnusiaiuldfesdiogiiduiiey wissuudedaviduiiels
gzmnsionsldnuresily Sendn DNS (Domain Name System)

¥ o AQ U d 1 U 1 o
3) vefmungUuuuiiasufLaviegifieatu ARP gz

a5ty 138n31 RARP (Reverse Address Resolution Protocol)
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! 14 [ i w 174 o '
2524 ﬂﬁ}il‘lli]ﬂ'\‘i’i‘l«!ﬂgﬂLL‘UULﬁEJ'JﬂULﬂUVI']\‘iﬂ'ﬁﬂﬂﬁ’l‘iiS'Vi’N\‘i

1 Qf 2/ P2 ] kg 174 <
\n3ov1y (Gateway Protocol) uazaduayuteyaanuiahlldifendumsiimnea

1) forfmuaguiuuifssyinsaeloudeyaidumatusewing
g fuefediemeueniiievinsiedns Sund EGP (Exterior Gateway Protocol)

2) farfmunguuuuivhaudeleudeyaidumesewiing
1g Auneag 15831 GGP (Gateway to Gateway Protocol)

3) fetmualunuuiideleuteyadumefuniglueiods

ey 138n IGP (Interior Gateway Protocol)
. Y o o ) a v .
2525 ﬂqmlamvmﬂgﬂl,wvmEJ'JﬂUﬂ'ﬁU‘iﬂ’]'iﬂﬂ‘U (User services)

Aldaansaldderimunguuuuldlagnse defmunguuuull

Usgnaunie

1) dofuunguiuuntsg1ulUsunsumuaumMs¥innun
a v o < a 2 4 @ 19 v a
ufnmesliuvims (Server computer) infinsuitumesiieguuiaiadng witainigliiln
ABNTILABITU L38N31 BOOTP (Boot Protocol)
v o 9 v a ' ]
2) Ferimungunuuiliuinisdielaulnddayasening
o L4 ! o = 1 < 1 ot o = [} = [l w &M v oa !
AewfiILnesusnzIAS e envaguuiotiaifeatiuvioruaiotiofunld (Gend FTP
(File Transfer P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>