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Abstract

A Design and Implementation of U-Health System Using Risk
Analysis of Expert System

Song, Byoung—-Ho
Advisor : Prof. Bae, Sang—Hyun, Ph.D.
Department of Computer Science and Statistics,

Graduate School of Chosun University

The interest regarding the improvement of life continuation and living
quality is augmented, the side which treats the disease of the human being
where becoming older in age of the world-wide population is advanced
compared to minimizes the occurrence possibility of disease is becoming
the element where the health control for life continuation and becoming
older in age time is healthily important.

The cancer, the glycosuria, high blood-pressure back chronic disease and
old person nature exchange are increasing with dietary life and becoming
older in age which become Westernize and it is a tendency where the
medical treatment non—charge of the citizen increases gradually.

The U-health the system wants a treatment with the patients where and
the old people together with the system which provides the environment a
medical treatment service the people where the continuous attention is

necessary wants space will not be bound from the place where not to be



and it could be supported the early checkup is possible with the continuous
monitor ring of disease, it will be able to relax the medical treatment
non—curtailment which is caused by with transit expense and the
consultation hours shortening back and an area for medical treatment
service imbalance problem.

But existing research the research which puts an importance in the sensor
and system back hardware infra is active and the u-health system
application service to be advanced hazard the information system which is
constructed importance lets in the doctor of the most hospital and or the
military register civil official of business improvement and the patient of
nursing company it is constructed.

The demand regarding the medical treatment information service which puts
an importance personal healthily increases rapidly to follow, the individual
the research against the elder brother u-health system which it fixes is
active and it is advanced.

The dissertation which it sees with the research for the u-health system
embodiment where the bio—signal processing is possible from pulse, the
blood pressure and the blood glucose back sensor is linked with the control
against the data which it gets and a hospital data base even from daily life
inside and against overview medical examination information which it
acquires a expert system and it uses it analyzes and it will be able to
transmit a judgement result user interface it develops in objective, the
concrete contents as follows.

1. Pulse and the blood pressure, bio—signal of the blood glucose the sensor



terminal it leads and it measures and a RS232 correspondence method and
it uses the U-Health system where the wireless transmission is possible it
embodies.

2. Information which become sensing specialist system it leads and it
analyzes feedback it embodies with automatic movement and the system
which is the possibility of doing.

3. Only the information processing which has become sensing the bay it
knows and being various for the medical treatment information processing
system construction which i1s wide with a hospital data base and it is linked
the knowledge base specialist system against overview medical examination
information it embodies.

4. The performance appraisal regarding the data which had become sensing
leads and it evaluates it analyzes it does the accuracy of system and a risk
and to sleep.

5. It embodies an user interface module and the monitoring it embodies the
system which is the possibility of doing in the user and the specialist.

The composition of the dissertation which it sees as follows.

Against the whole synopsis of U-Health system it tries to observe from 2
chapters. Against the system configuration and a plan of the dissertation
which it sees it explains from 3 chapters. It explains a system construction
contents from 4 chapters. Also it describes an execution result and an
evaluation. It arranges a conclusion and a hereafter research contents from

5 chapters.
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)\Eﬂ_,] ?-H

Azglel TR zE

Wl (Feedback) %

Al

A% U

A (Sensing),

o2 FAE oA

e

vy
sk [

Al

=]
RiN |

B # (Monitoring),

1% 2.2]+= U-Health A

Bicinformatics Feedback / Value-Added Service

Monitoring

- |Measured
Data
Sensing
Measuring

hiological signals

Filtered &
Analyzed Data
Display

Caia
Tx

Long-term
Analysis
Reszulis

Feedback

Analyzing

Long-term Data storage

Trend analysis

= Behavior modification

» Emergency Alert

* Feedback-Action
(Prescription, exercise, efc)

94

[ 2.2] U-Health Al =8l 4

A1) (Sensing) = A A wAehs 2eA e d4e] W} 1
~ U H g (Monitoring) : =45 AAARE 3Ho2 712
AA kel AA Z=AE "oy 2RE AZAH, AgdE 5o

- ®2X(Analyzing) :

el = M2 A7 A3 e
- Y =9 (Feedback) : 717 el WSS AFEA ol Al 7 1 (alert)
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AARR SAV <

=449 U-Health MH|=5 Algstedd A oA AbgAte] ARG EHE 2

@ = dE AAASTI=so dastt @A FEe dwy, 18Y T A
= A e dAES WHeR FUE, AFH 55 ol8stel A AHE G
T F AR gEelA MEs e F UEF = ARy, 53 feues

A AAANA 7 wE =000 FUFES Hola dtl 20190l = 654 o] Ao
ol AA AT T 14% o]4e AAT Aow AW don 2001d A

A AR ol v A& nEo] 80%s He ALem FAAHIL Y. S5 20%9

2
o
i)
e
By
N
)
L
__>“'|_‘,,
lo
kil
=
oo
lo
0
(©]
[e)

[
)
By
(e}
ol
X
ﬂ
J,L
o
HTl
lo
_I>“
-
a
L)
D
—
O
(/)
=
QO
g

of WrAol G ME HgH rkm melth olel@ A A @Al H %ol
4o ARAANNE GGG JEAAS FRRT Qon EF IT Fop)HE o
95 A3Fe EAE wWaE wgste] AxAel oA A2 wEYs 73
2 27 da fulAs Asdolds dede W ATE AmFoth 53

U-Health®] e Anz 99 Folx & =gz, A4 WEND, 2utd, o]

HE AlaE 99 oA AT B2 BAdS PR U= 1AEH = &g 7
Ao AAAE ARE AAs] F8&T MulEE AFsts GGl HET B0l =

olA] 3 Q= Aot o]# g AMu|xe 7EAHQ HAHL IT 7|l¢S &85t a8
A AW ¥ (disease management)®} 7 A (wellness maintenance) & = <}
MMl QoCe QoLE ol d dul. 7leFA el U-Health Alv]= 7|2 FAL

EUEY 71715 ol&d A4 vddE e ARE J5§ta ol HEHYNIE

off

S AgetE Az AFGA K8 AR Qs AFHE SEES

o
o

DY EAHE dolgd g A}8A9 W7 % (sensitivity)® oFF Z A4, do] H

& bR ek @ 8746 o8 Wl deks] WEel A5E dol el

-1 g
A



2 (1) wearable sensor®} (2) environmental sensor(Z< ambient sensor)E ©]

Bd g, AHE oRs Azgle] A olRE AFAA B Aotk FHe F

%
SoHI2L 5 A7 W38 Aolel Azgolt wutd 71718 ol §3to] 54
SFAG A ABeT Gt B4 Wl ANE NP A gEH 5

4w glo] AQxYA HolgE H5sE F b4 el Ak Aejey Ax

g e A, EEAAL VS W, 52 ol A A RUEHAES 9% AAE
Ll

WA H o) Agate] AANEY BEF 5L wUHY A ®h 247 wae A
&

oz BANZ AS Adzde e dolHE A F AAW AT 447

o Fo)2 71goln B @ tolE) tda PR £ Ak T AFAI oY

o

WY 4% BCG AW, 4% AW FOoR AFOoR AFAE 4

27
ol

]_

gl oy g9 AFAZF EAQT A AFEA ol (user identification) S 9

rr

=

NEE

-

g dEe vlge]l aEth AAME WAE FAVE g A Aol ke
B s ATTE ARz A A vkR Ad vhbesty ke 242 g4l Ul

B 2 AAGY AoEdelE il Y At ARFon Aol fr)

2923 dolHE FHYS L 9 ARES EA5+= 12 decision 7|52 ZE F
o =3 A%EA dolEH e A =3 AFAQ] A Rol7] wito AoJESolE F

3 A% TEeHor AFA A £ dxEh = dasia Mua At
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W oAEY mu Fow gmAe HFAQ FolE FEsy] YE Ao

o}
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k1
f

2ol MurEich o] FhrF sEs st BA ] 2 7] (defibrillator) S A &
_

1271712 @A FuldH s 40z sty 98 ¢

<€ NSF(National Science Foundation)¥ o}4 2} NIH(National Institute of Health)

b 71zATe ATAL A B RS VERs Freska itk
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F & UEYa A~HAo

FHAEZ BN AFHAE AR Ul AaAC Auzt RIS A7 U
$AQ BERT ohUnt AAE BEAA EFSe ABFLOE FFAZ:

ueka 7]Ee] daAle] Arlas duk gt Wo b 25y A2FdHoRAH

MENZ Fo A% AzekE Fa F0AH2 AL NoR @ A2 F
ARzl g Ao v, fE, ARe FHoZ o FojAm grHI3l14] @A)

29

Al Ao F AMElA AFEe ve 2ALE dete] v A4 Al

of

A Aeks AntE o8 F3 AR np2AlEl Ale] eHII HouseE o2 5 5 Ut
[15]. =vlE 98 F2 A3 /A7 A = (personal health system) /WS &
T2 A7 AYHa 9o [29 23] Zo] 7MA4HE Oz Eua AAE o

A

e Frho =z o] Folx 9 TH16].

L
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[29 23] ~vlE 98 &

i

s e xbel Aol AA, HHFH, vl LAlA, HlY ezt S5 wiAIE AT o]

e}

Fobd 4 9x, ARAEE 44 @ F A ATt AWS Ad Agw
2 v g d S oAve A3 44 AGAA ABBYE BE F dvke Aol
Eqolth o] Axdle BGY AF L AFAsY, WA A Asd @ AR
Jgu7% AEd =YL OBt =3 AFEE Aol PEIE o8 A B
S(RE 2, 4% 435, FULZ, 71 Quk G9)oA] A, wu @ Aga
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w22 Al B} A}9] eHII(Electronics Home Information Infrastructure) House: Y E ¢
Ao g3iA FrIHeR dAH 77ES T AA, AL ou JrRE A~

Aol Mul27F Zhe @ id e dyEa Anl17]. 53 dAdd FdvE A%
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A58 FAAAE PAN(Personal Area Network) &7 3ol A5 ARE 4

4 PAVENLE Fate] AAAclEsole] Aga o

k

= oA do agEe

[22][23]. =3 AAMAJEA = o2 7He] Aed FAAMES dd 5 3lofof
ok [29 241 AAMAlEd olol A Aed FAAMMEL] AAJRAR =5 A

Hj 2ol gk A ol

Sensor Gateway
s Smart Jensor 1
o Srnart Sensor 2
."’ Smart Sensor 3 PP i s
5 Y
: Smart Sensord }
. e
Current service 2 =

@ Activesensor = =ssssssmssmes & Data transmission

4———————— Registration
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'S
>
[»
i)
-
X,
k1

A ks U-Health Al28®& wlo] 2 Al @2 7] (Bio Sensor Device), A A ©lo] & H|
o]~ A B (Bio-DB Server), ZLglal X3 dolEuolaAy o HAE7} AlHE
(Expert System)o. 2 FAETT vlo]o AN @@V = AFEAY tokdt A7) A
=, AREARe Wil "ok d9 5 AESH AN E AEE Zigbee TAlS A
AA dolEuo] = AW E dagrt. AA volEHo] 2o AAE HolE = xml
< ol g3l HFe dHolHE WM & w3t dolEuo] Ao AFHET. ®
F3t dolHHol 2 AMue FHE HelHE axdAow #Agsty § 3d Vles
At A7t A2 F53 dolguo]aAqo A HE7ke] &eleo] A3

ARG AFOE FE] AU, 2 AgANA AEF 2EY A8 Au2E A
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2 =Y AA A" A s (29 3113 2o

Bio Sensor

Wirelelss N/W

=

HZEdata B8t
(xml 01 2)

Al

HESH
Database

Database
server

expert
system

[1¥ 31] A28 A%
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B. vfol o AN @d&7]|(BIO Sensor Device)
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nlo] ¢ AlA G 7] (BIO Sensor Device)©= AF&2be] d¢f, &+, #ut 5 tfhefgt
AA AsE dEdr. =3 4EF eSS T4 U ES A (Wireless Network)E -5 3]

AA dolgulo] s Mufel dadrt. mlo] o AlA w@@re] P okl [27 32]

s} 2,
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Nl

Az o] Ao e Fd UEYSA 7eL S A dHE 49474 46

x

of AFHA, FHAAL S Fo HE G2t BA B4 AN B BE
M AF, 974 ARF Az nEs] BeF Gy sEelt odE ArYUS
FASs] da B w=RelAE Aau FA AN dEQA Asge FaARA

ol Forg

R, =

s
o

IEEE 802.15.4 Zigbee: A%, A7}, # AYH AR E Qa2 3}
F AY FA BA 7lEolt. [E 3.1]o Zigbee 5A S AWt Zigbee:
2.4GHz, 868MHz, 915 MHz9 F34+ th9S A&ty 247 250kbps, 20kbps,

40kbps®] dlolE AFES A5 gri[24][25]. Zigbee®

request frameS Al§3lE backoff 3 +E <ol "WH, short addressE& Ab
43t WUy Sow o5 Adst Yrt. PHY A2 tad 122 FHojdr} 4

%9 channel coding 71 < AF&38A] @i, Spreading® PSK modulation®hS 3}

of AFEete FE2Z FHo du. wEkA FAYY AL Fd Sl dAHE §EE
A QA Ge sthdo g AdgE 4
[Z 3.1] Zigbee &4 (Zigbee Characteristics.)
T 4

dolg ALE 868MHz : 20kbps, 915MHz : 40kbps, 2.4GHz : 250kbps

A8 A 10~75m

& A Down to 15ms

T35 Ay &% 1 868/915MHz % 24GHz
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A 868MHz : 1ch, 916MHz : 10ch, 2.4GHz : 16ch

Ad A& CSMA-CA Hslotted CSMA-CA

44 = 19 —40 to +85TC

[ 3.3]2 PHY -MAC AFol izt AAAA FFo] A4 %A Zigbee Alliancet:

fd
it
fu
<{

4

A RETEES 48 Baekr] g8 dESN A, B, odfFg Aol AS
S AYstes AAdS FAgsta At Zigbee Alliance™= Motorola, Honeywell, 44
A=}, Philips, Invensys, Mitsubishi Electric®] A¥& ®11 o 600] o]4e] 3

a7 ol FelA BEAT vk o T VEHDL BEd dAE 45 £84 o

o] 2L FYayH Ef UEYAZ Edd 4 MEYIE 2713, =2 B, =

[

AE A 75S AFszl s8] ZYdlelgHeEta £ = FFD(full-function
device)7} 3ty o]/ glojok st} v & HAHY ARE HASEH] Y UH A =

e Wy g2 545t twhd RFD(reduced-function device)® <-4 €T},
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Application — Customer
| AP| | —
Security
32;’64;’128—BIT ZigBee
Encryption )
Alliance
Network ]
Star/Mesh/Cluster—Tree
MAC —
I L IEEE
PEY B02.15.4
SBERMhz/91EMHZ/2 4 GHz

[1% 3.3] Zighee ZEEZ A=F%

Zighee IEYZE F3 dolH AF Alvg o Agdrt. FAMA dlelE 5o
F7149 dHelE o A9 w=e dAE 3

dlelgell dEsta, Al A 2= Aert g agez gy 8-S A8 Al
4 du26]27].

71 IEEE 802.154 #EFolk= Al Alo], 32, 64, 128R]E dHol¥ ¢Fas} 3l Zi

o FEAA L BWNAT MEAD B MujavE Jofso] AW, Zigbee T A

—

oIVt AW lFElAoIAl RA He AEe REAT & AT PEAT B 2

PHY A=A A" PPDU(Packet Protocol Data Unit) #2412 [2¥ 34]¢} 2
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4 octets 1 octets T hits 1 bits Up 1o 127 octets

Preamble SFD Reserved PSDU

(LBS)

[18] 34] PHY Z2EF folg &4

Preamble =% F7|3tE $&] AF85 3, SFD(Start of Frame Delimiter)&
Preamble =7} #4358 4+, Frame length ¥ =+ Payload(PSDU)¢| Z o]
£ g8 F. PPDUY Hula7]E 133 octeto]th. BUEH, Hdy, 53, 2%

o
Aok 22 A Gy 7hdE AT S8l F deoly Hol= 30~60u

°
[
o
H
N
>
L)

o, et Ad, HFH 73

o
7

A 53

& A8t Ao W7 Fre

rr

e A%E 29 A A7

0

oy

dole Aol 2tk 7 dddAN A

2.4GHzol A 4.25ms, 915MHzel A 26.6ms, 868MHzol 4 53.2ms7F ¥ ©H[29][30].
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2 =wolA= 24GHze Zigbees A&t th FAE 419 Zighee EE-S 10 H

2= 0]

B2 3749 7wt 7] EHA sensor MEHI AAMNLS 7T EE T 9

&
fr

Chipcon CC2420 # & A& AFS AFE3AT. sensor2FH 5719 948 dlolH
(Wb 7198 ol dd, @HFETA), EFCATETFA))E AFET. [

Y 35]% ZigheeE o] &3 FAFAl stdHoG

[ 35] ZigbeeE o] &3 FAFA 3H
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D. A Aol g H o] 2 AH

ok w3 ZF dolH=E W3k

B

st
o
ol
&)

AE dolgE QAHoR AFas o

K

ZEZ/AA AP =

o

& o e AWE 9839 1F3 DB AW} AT AT
&+

gE& 2=t} g5 2 Fedora WA 75 AFE3td 3 dolHH o]~ MySQL v5.0.0a

alpha o] &3ttt AAdolguo]xd So0]0 & dolHo Fx2e [E 3219 %

[% 32] AAdE el %

7E 00 0OA 7D 10 00 00 02 00 00 00 01 00 02 00 EE D3 FF FF 55 00

1 2 3 4 5) 6 7 8 9 10 11

7E 00 OA | 7D 10 |00 00]02 00|00 00[01 00|02 OO(EE D3 FF FF|55 00

1.Address 2:MSG Type 3:GrouplD 4:Data Length 5:Source address 6:0Orgin

address 7:Sequence number 8:Hop Count 9:address 10:timestamp 11:reading

MSG Types A A dlolEl 9] E}fo] Wut F=7]d¢t o7 dt, 9% FEjrt
A AJNAE dHF o GrouplDE AAe ARE dHFr. = 3 MG
311 o] GrouplDE zZEAIE T timestampE A Aol A wlolEE =A3T A 7ko|t).

readings A Al 5oL "olEH o S 1674 2bypez FE AT ¢ dolHY d=

gk AlA el A AA WEr dlolHE F4T gholtt



AAd ol el o] 2ol AFH A dHolHE HF HolH= W] fste] C =

h

WS o] gdte] AW A &%tk Bio_data HolEE2REH dHd HolHEL ©o]
B W3 dueFS T3 ZFst dolE et Aol e AE FEE ZFst dol
ol Mujo] AFsA @k, MSG Type¥t Data Lengthel uwhzl A dlo] el &
Tt 16355 10052 WEsta A ARE 39T F AEZF GrouplDE
¥ =3 dolgwlo]x STANDDARD_DATA Ho] £l STAND_ID Z=o] 73
t}. timestampT HAE7F Al&HdA AGS & w X F3} dHolgHuo]io AR

ghol Hojet Azl wel ABow BYEI] AW Fvoz AgArh
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- EESE 4 Z2
N

DB 2=

- AL EX 3 2LIEE

+M2JHE 2LIHE
AHIA

AAE Jf g

HE&E38 DB 2 X

(28 36] EF3F dolgHol~ %

w73 dolHuels AuME s A4E dolHE EEsed A48¥ F ot
stand_data H°] %3 B Qdole Mol x0 AT AN dolHE AR

=

2=
total_info Elo]E, Al-&x19 AR ®H o] E < User profile HolEZ2 FAH

rr

A
th. health_info H°]EolA = ZFste A doly @tEco] A Erh User_profile

Blol 2ot § RUE o] Asars AgAe] Fus) AgHd).



[¥ 3.3]2 stand_data Hlo] &9 FZo|t}, STAND IDol&= AAME FESE= group
ID7} 9485 a1 STAND_ Pulsedl = F &3 wuld ol 7} A &<},
STAND_CHECK= AlA el Mz gho] A=A AEZ7hAl=d"bodA SA] 343

T AEE T gE M A B4l ey 2 2

o

Ay A8} Azw

m

ol 4 ] £9 STAND_DATA Ho]l&o] Htsle] AMEA AAE ol 7t A=7t
= #AA% ¥ STAND_CHECK #teo]l 1’9 A%+ M=ZF dHolgr7t o= 2 =36

2y AA4s oA vk A" Adghe STAND Pulse_REo] A et}

[ 3.3] STAND_DATA Hol& +%

STAND_DATA
STAND_ID varchar(10)
STAND_name varchar(16)
Stand_Date char(8)
STAND_time char(6)
STAND_Pulse Integer
STAND_pressurel Integer
STAND_pressure2 Integer
STAND_BMI Integer
STAND_Bsugarl Integer
STAND_Bsugar? Integer
STAND_CHECK char(1)
STAND_Pulse_RE varchar(10)
STAND_pressurel_RE varchar(10)
STAND_pressure2_RE varchar(10)
STAND_BMI_RE varchar(10)
STAND_Bsugarl_RE varchar(10)
STAND_Bsugar2_RE varchar(10)
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[ 341 AbgAe] A gel Hololth AGA WRUEY Ao A

Elgo] 7bsstes Abgate]l AR7E Agect

[% 3.4] User_Profile H|o] & +%

User_Profile

Person_ID Varchar(10) is Primary key
Person_Pwd Varchar(10)

Person_Addr Varchar(45)

Person_ Tel Varchar(20)

Person_Height Integer

Person_Weight Integer

Person_Bloodtype| Varchar(2)
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[2¥ 3712 d4Ax dolee AGdd3S AFL 5 9= Item_data Hol&2 +

Zolt}.

‘T SQL Server Enterprise Manager ~ ['ltem_Data’ B10|S CIXI2I('SONG' GIOIEHI0 A, "(ocal)* 21FED]T

2 THE) Z2H) _l@lx
(=] b BRE T MRS e
[ | HojE =4 [ 20| [Nil#HE A
D char 0 v
| | STAND_Name varchar 30 ¥
| | STAND Date char g v
| |STAND_Time char o v
[ |ftem_Num int 4 v
|| tem_Name varchar a0 v
[ |ftem _Value float 8 v
[ |tem_Res varchar kil v
i bigint 8
[ v
#a
Pii-rg
i
ElER-E] <HOJE(HIDIA N2

[29 3.7] Item_data Hl°o| &9 +x
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G. A&7} A 29 (Expert System)

fs

o) A 9)

= A

o] 2= 9} ol

Q= 2Ed0s R3]
38114 Wi nlsh 7o)

A&7t A A (knowledge: HAFEH Z213o] 253

[e}

RS

e

2] 2] o] o] 2~ (knowledge

base) =&, & <A (inference engine) B 5, A}& 2} ¢l E ¥ o] ~(user interface) =

5 5 AZEA A 842 BEFS ¢
Knowledge Base
Module
Problem Data
Inference engine | User Interface
Module SMS transmit Module

(23 38] A&7 Al=d" FAE
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2. A4 H o]

[
=
i

A Aol 2~ HEL AAAAE A dstE AolH, oA AAAE dialdte S
ofuth, R R Ao BEe A7t Al2dolA AEEE 5HE FA 9
gk 229 dolguo]=~zA o] HolHuolie ZAE Ast=d Zad AR
(fact)¥} 2813 AR ES ojWl g o A8 E ALEE = 13 (rule) 24 FA T},
A2 (AT G 2)E AFEH U Ao ~o xdd = W= =g (logic),
9] v] 3] 2 (semantic network), Z#| Y (frame), A4 7FF (production rule) = =3

4

=]

d 4y

ol

of gtk WA ol A A4 B WS YATHAR B

G AAEA TR, o= A H I EFE AAFED el s 2

g oz Y IF <condition> THEN <action>¢] &2l o= I &3}
o] ¥AWHLE X2 FHol U 3 FEHE Hdo] HEE Ao M7l AA

9 oWz goletn T AlgEel ojdlaslzh S Aen HeHe AL BA

A7) 7b ofgal, BE

IﬁL
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Funotion THainfore.dec Fulse (Value: Integer):String; Function THainForm, Get BAI{Valus:Integer:String:
Begin Begin i
- it Yalue<¥0 then
if Valueso then fesult 1t A MR
heruls ;.I.hn_“‘. ; & else if  (Value:=20) and (Valu=<=24) then
else 1f [Valus:=60) _aml (Value<=100| then araie :"d'ﬂ"
elEe a::“l;aj.ul_':il}l] then else if ':‘:Glui;’-zﬂ'l ﬂmﬂ [Value<»29) then
Resule 1= W& zault 1= ‘
R else if Valus>=30 then
Result :-'H]Q}".—
ond: J/function
end: //function
HEY HAFE I
Funotion THainform,Get Pressure(Valuel,Valued:Integer):String: Funotion THainForm, Get Baugar (Valuel, Valued:Inveger) :Steing:
begin hegin
AT Valuel<100 then
Reaule i+ A Wih if (Valuel>=80) and (Valuel<=110) and (ValueZ>=80) and (Value2<=140] then
else if (Valusl:140) o (Valusd:90) then Remulr = A4
Resule = AR else if (Valuel»110) and (Valuelc=123) and (ValueZ>140) and (ValueZ<=180) then
else if (Valuel<120) or (ValusZ<80) then fesult o= Bl E8hA5E]
Resule o= 4 else if (Valuel>=128) and (Value2:=180)  then
et s Regult i=' FE':
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end: j/funetion end: //function
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2. WIPI

gtA CE Adste FAJEUNZAET] Javas AYstes FAJEY ZRE o
FaEch ox A CAol A binary WAe] FAJdEY FREFL A
Brew(Binary Runtime Environment for Wireless)7} 1ot zpnfelo] x]{1e] 9l
e A Fd @dvlel ARk 7B AlE FAAAA Javadol® AAdE =
29 FEA7E KVMel dth43]. WIPIS 71 & 542 C9 Javadlol &
T2 AYstE Aolth. Javad o]lx= AOTC(Ahead-of-time Complier)E ©] &3to] C
o} Java's X binary®d Hl 2 A g oh[44][45].

WIRIAPPICANGIS

3D Games

T
sz
m )
) o
3 Q
S |5
= [

Flash Player
Video Player

Clet APls
MSF / CLDC

WIPI' Run-time Engine
HAL (Handset Adaptation Layer)

[2¥ 3.10] wipi®] +%
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