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ABSTRACT

In matters of health and sickness, women are clearly different from men in how
they react to illness, relate to physicians, and choose to (or not to) seek treatment. At
each stage of awoman's life, there are important preventive health care stepsto follow
in order to provide early detection and health promotion.

The objective of this study was to construct an intelligent agent system which
was able to collect and provide health information to women in any stage of their life
cycle. Through cooperation of software agents, this system would perform clinical
decision-making and send real-time clinical recommendations, alerts, and reminders
to female subjects.

A platform was devel oped on which discussion forums could be maintained and
health information could be exchanged efficiently. Based upon the RUP and XP
protocols, the system was designed to retrieve relevant clinical information on the
web and to provide health management reminders to appropriate users.

This novel information technology has created a new model for improving
women’s health care. The future perspectiveisto apply this system to health care
setting, not only for facilitating real-world applications but also for performing system

evauation.

Keywords. Women’s Health; Intelligent Agents; Preventive Medicine; Decision

Support Systems, Clinical
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Male Don’ tneed

Female
AT ==30 Don’ tneed
=30
e B kg Yes Don’ tneed
No
EIZS SN Yes Don’ t need
No
g 2 Yes Don’ tneed
No
P ey Yes Need
No

HEL - Asir e

ST

No Don’ tneed

Yes

Need
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A2 A
(defrule open-files
(initial-fact)
=>
(printout t "Name of file to read ?* crlf)

(bind ?name (read))
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(open ?name data)
(open "out.txt" output "w")
(assert (read-file))

(assert (count 1)) )

E
=

(defrule read-file-file
?read-file <-(read-file)
(count 2c);3% %_count 12 s i B A
=>
(retract ?read-file)
(assert(datarread =(read data)))
(if?2c ;145 count B » 7 I i@
then(assert(write-value-1)))
(if=2c2) ;1 9p count B » % Fr (&
then(assert(write-value-2)))
(if(=2c3) ;1 p count B » % Fr (&
then(assert(write-value-3)))
(if(=?c4) ;1 yp count B » % Fr (&
then(assert(write-value-4)))
(if(=2c5) ;1 count B » % Fr (&
then(assert(write-value-5)))
(if(=2c6) ;¥4 count B » % Fr (&
then(assert(write-value-6)))
(if=2c7) ;R 9p count B » % Fr (&

then(assert(write-value-7))))

=K
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(defrule write-in-value-1;#- & 3 » % #
(write-value-1)
2data-read <- (data-read 2nput&~EOF)
?count<-(count )
=>
(retract ?count)
(retract ?data-read)
(assert(sex ?input))
(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "1" crlf))
(defrule write-in-value-2; #-i& 3 » % #
(write-value-2)
?2ata-read <- (data-read ?input& ~EOF)
?count<-(count ?c)
=>
(retract ?count)
(retract ?data-read)
(assert(age ?input))
(assert(read-file))
(assert(count (+ 1 ?c)))
(printout t "2" crlf))
(defrule write-in-value-3; &~ 3 » % #
(write-value-3)
2data-read <- (data-read Z2nput&~EOF)

?count<-(count )
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=>
(retract ?count)
(retract ?data-read)
(assert(hysterectomy ?input))
(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "3" crlf))

(defrule write-in-value-4; #-i& 3 » % #
(write-value-4)
?data-read <- (data-read ?input&~EOF)
?count<-(count ?c)

=>
(retract ?count)
(retract ?data-read)
(assert(medica _history ?input))
(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "4" crlf) )
(defrule write-in-value-5;#- & 3 » % #
(write-value-5)
2data-read <- (data-read 2nput&~EOF)
?count<-(count )

=>
(retract ?count)
(retract ?data-read)
(assert(pregnancy ?input))
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(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "5" crlf))
(defrule write-in-value-6; #- 18 3% » % #k
(write-value-6)
?2data-read <- (data-read ?input&~EOF)
?count<-(count ?c)
=>
(retract ?count)
(retract ?data-read)
(assert(marriage ?input))
(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "6" crlf))
(defrule write-in-value-7; #- & 3% » % #
(write-value-7)
2data-read <- (data-read Z2nput&~EOF)
?count<-(count )
=>
(retract ?count)
(retract ?data-read)
(assert(pap_smear ?input))
(assert(read-file))
(assert(count (+ 1 7¢)))
(printout t "7" crlf))

(defrule close-all-files
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?2close-files <- (data-read EOF)
=>

(retract ?close-files)

(printout t "File close"crlf)

(close))

; Question

(defrule sex_male; 13 i . ] i 41 e 2] €7

(sex ~female)

=>

(printout t "Sir,You don't need to test health examination of Cervical Cancer "
crif))

(defrule age_fit;$2 9% R | e 41 e 2] ¥7

(sex female)

(age ?4)

(test(< ?a30))

=

(printout t "Sorry!!' Your age is not fit.You can test another health examination”
crlf))

(defrule hysterectomy_test; +2 I3 2L | i ) e 1

(sex female)

(age 7a)

(test(> ?a 30))

(hysterectomy yes)

=>

(printout t "Because hysterectomy You don't need to test health examination of
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Cervical Cancer” crlf))

(defrule medical_history_test; 2 4 % 0] f I} e 7
(sex female)

(age ?a)

(test(> ?a 30))

(hysterectomy no)

(medica _history yes)

=>

(printout t "Because medical _history You don't need to test health examination
of Cervical Cancer” crlf))

(defrule children_hurt; 12 45 2B i e 7

(sex female)

(age ?4)

(test(> ?a 30))

(hysterectomy no)

(medical_history no)

(pregnancy yes)

=>

(printout t "Because your children. You don't need to test health examination of
Cervical Cancer” crlf))

(defrule marrige_test; 19 45 2 B i o) e 7

(sex female)

(age ?4)

(test(> ?a 30))

(hysterectomy no)

(medical_history no)
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(pregnancy no)

(marriage yes)

=>

(printout t "Need to arrange pap smear” crlf))
(defrule pap_smear_test; 3 9 SR | e 11 2] ¥7
(sex female)

(age ?a)

(test(> ?a 30))

(hysterectomy no)

(medical_history no)

(pregnancy no)

(marriage no)

(pap_smear yes)

=>

(printout t "Need to arrange pap smear" crlf))
(defrule pap_smear_test; 12 45 2L B fa 41 e g7
(sex female)

(age 7a)

(test(> ?a 30))

(hysterectomy no)

(medica _history no)

(pregnancy no)

(marriage no)

(pap_smear no)

=>

(printout t "You haverisk of cervical cancer. | suggest that you need to accept pap
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smear” crlf))
3. 2%
@ Rl

M w=female & #=40 3 ¥ *» ",f =no ﬁ%s)ﬁzno R E =yes H¥i=no $

ﬁ@

* & & & AE=no

Step0:d FAL R B I S liorh & test.xt
Stepl 3% ~ #% % cervica _cancer.clp
Step2 #4 {7 4p 4 (reset) & 34 7 (run)

Step3 47 T Hchh % testixt

s—
HFES

@

@

D] | | Sn2|

== £-17 [ocount 4)

== f£-18 [Aata—read o)

==> £-Z2Z0 (medical_history no)
==z £-Z21 jread-file)

== f-Z2 [ocount 5)

4

== f£-Z21 jread-file)

==> £-23 |data-read yes)

==> f£-24 [write—waluse—5)

== f£—-22 [count 5)

== f£-Z3 |data-read yes)

==z £-Z25 [pregnancy yes)

==> f£-Z@6 jread-file)

==z f£—-Z27 [count &)

5

== f£-Z2 85 jread-file)

==> f£-28 |data—-read nao)

==> E£—Z29 [write—walue—06)

== £-27 [ocount §)

== £-Z25 |data—-read nao)

==z £-30 [ImaRrriage no)

==z £-31 [read-file)

== f£-32 [ocount 7))

[

== £-31 jread-file)

==z £—-33 [daca—-read na)

==> £-34 [write—walue—"7])

== f£-32 [ocount 7))

== £-33 |data—-read nao)

e e e [pap_swear no)

== £-36 jread-file)

==z £-37 [ocount 5)

7

«<== f-36 [read-file) 23 ) [ E2S §
==» f-38 {data-read EQF) ;JLB‘ F :" m“\:j *
== £-35 |data—read EOQF) //}'
File close

Because wour children. ¥ou don't need to test health examination D# Cervical Cancer

CLIFPS>

53



43 B AEA
431 BB FTAD 2
% RSS37R-

P ET G T i B RSSITRIANS N TR LT § W
LATERWRFRSST L+ o0t XML 3 58 Aedfenp bt S 4 2
ARLRSSEAHM TRHFIr RN F c TRAATRES A CRF A

XML #& 5% o

A R B ) K TeasBution® | 4230 G fup FEASEEIIRE G Plhome EERFTHE L. BN LERE

iiho BapmE . B0 "5 % wr ex s
-""-: T eSS 5-:'”?-__--7

5 8\ EHEE  FERE - EAANIE X =
- M) | (BE-25) wezE]

i 0 UOERER) FSST| svne Dmiemn 9 [
HiES

T amize wi

nf
b

| (e ) (A

. - EESE &
=Es . [T
ERES B

Dﬁggﬁ-f\q " = H‘Ll:!:IL h ;Wmh&. o . ?iﬁ;l

]
|.H.'
bl
i

S s o
R S e
ﬁ %ﬁ;ﬂ {E | ﬁﬂ! ; Ay nho com teiskindchilss oo

Wice HE: 40px
FRfETEl EYess| . -I;;:
o i 1_5K5Emﬁm}
BT fﬁ

sl
i
=]
(=

"
Al
E
:

E“

= 7
5 .0
s
il

-
T o3
4
LI
o o
Tom
El

=4 B ()
Sl




[ B R B N TemButondE | 1255 G fup SETEEEAIRIE () Pohome BEREIREA L EELEI
| ) uholS S AR AR R, (e - D L '

. o p | B ohofBiE R ST, 5 - RS .
N uhoiEEMERE SRS LEE - =5] .

B HHE . EA. i
B g A Ml 7

b sEmEE
(B ) BRI
AN | yen IO - 1

[ pEEseE@

L| SFENER
[ E (BT raT] 8 (S5 S,
|| EHERESREE
|| 1WA + BT

| [ HERSTFET

L] IS RSIEERIT L B '

* v v v vBEH v w

: | [ R e AR R
SHETI B 2o filia k=t
Mo | L iSEESE  PEENS
&F G RES |
ERRE. [ ST HEERE RS SR 7
wisEe [l || BRSBTS
b IS ==
Iz EEERES -
N O T EREER S
T ERE g A5S|| E ﬁiﬁ$§$§;ﬂ“ﬂ,¥ﬂf o
. = rrsllS e e
' EEATIE A e
BN Bass| O Sl M rRmRE
" | SR
ZEE O ,

<7uml version="1.0" encoding="hig&" 7=
- <rss version="2.0"=
- «<channel=
<titlesuhoii% i il BEWAEY [EF - £5] HETE/titlex
zlinkzwww.uho.com.tw=/link=
<Description>Z<rssi uhofdi% RS |t </Description=
=language=zh-tw</language:
<copyright=Copyright 2006 uhof# %< /copyright=
<webMaster>service@uho.com.tw</ webMaster=
- <itemz
- =title>
ZI[COATA
=/t
ink=http:/ fvavewe .uho.com.tw/beauty.asp?aid=4460</link=
- zdescription=
<I[COATAL [IRSF206 » TR ARTET - FENSHME - FHETEHEREERTIEMN [ W8 IHSEREMER ] 7 1 kY
BEEEFRIEGEREE ENEE - BRFMETSTTERLUEAME - ARNERARUESSE (g8 - THEEEl - [
descriptions

=4 Kot B« author=

}
}

Mzl 7 1=

cl

=

cl

<category> cateqory>
<pubDate>Thu,01 May 2008 09738 86=—=-8800=/0 h0ate
</iterms
- <items
- «<title»

<I[COATAl SHEER

</titles
= ttp:/ /www.uho.com.tw/beauty.asp?aid=4432</link>
<description=
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B
M¥SQL Query Browser 1.2.12 @
MyS@L

Query Browser

Connect to MySEL Server [ntanoe

Staed Connection | 2 I

GerverHost |TADT23106240 | Pat |3306 |

Usemame: | |

Password: | |

Default Schema: |test |

| ok || ces || comea |

32 > Shema:

Edit Table F2
Drop Table Ctl+Del
Copy CREATE staterment to Clipboard  Chl+C

Create New Schema Chl+l
Create Hew Table Ctl+T
Create New View Chl+V
Create New Procedure / Function Ctl+P
Refresh FS

X

Create new Schema

Pleaze enteraname tor the new schema

Schema name: |_'|2_3-

T
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&> T4 Table:

|5 nhema_ti_l. | -

_—

‘ =
[ w
— _..:._|.'I 2]
Edit Bohent 2 rfarmation._tche
Dhion Schema ChehtDel: s
Copy CREATE statement to Cliphosud. Ctil4C Jlest

j keyword

Create Hew Schema Chl+ld i ot
i I8t
| Creatn Nays Tahle ha

i &_e.ardh_d.al;
| search_data2

Create New View Ctel+ ¥
Create Wew Frocedure / Fongtion Ctil4P

Refresh: ES

| Make Diefanlt Schema

# My30L Table Editor |:|@|EJ

Table Nae: [P | Databizss: 128 “|  Eorment | |

Colurrs and Indices | Table Sptions | Advarced Options |

Cofurin Marns Diatatype: a1, R Flage Defatltiialue  Comment

idiees | Foreign Kege | Cotar Data

|ndex Settinas

|rices Colmrs (L4 Dragn' Ol

e N are | |

k
ldeskind | INDEX < +
Index Type: | DEFALLT |

RETRAPE
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# M¥SQL Table Editor

=13

Table Name: | search.data | Databiase | test | Comment |
Colurms and Indices | T able Gptions | Advarced Optians|
Calunm Marms Datatype: G Flags ) ) Deefaul alus ‘Comment
id . INTEGER: v V] UNSIGNED [ ZEROFLL [0E HERT
< tile < MEREHARS0| ] BINARY #E
2 auther | & MARCHAR(45] ] BINARY B ==t
& tma | &, WARCHER[45) [ BINARY HEE
& description E_, YARCHARZ00) = BINARY s b
9 category & VARCHAR[4E] [Tl BINaRY et -
ik & VARCHARMS & ] BIN&RY e
Tndices | Foreign Keys | Calun Detais!
- T Index Setings
A feobline  [PRIARY | mdekGolmag  (Use Disghog|
1 id »
Jile I +
Indes Typs: | BTREE ~)
+ =

v MySQL Query Browser - Commeclion: root@140_123.106.240:3306 / test
File Edt View Ouery Serpt Tools Window MySQL Enterpuse Help

- |SELECT # FROW search_ dats s; -
9| B AR
Feftesh - | Erecute»
| @ Resulizet 1| |s | &
d o ditle authar, lime dezcoption: categoly. |,>{
Y EEET EEUMEE 20 IEHEREE BT TR NERE
3 WEETEETAT B B2 2008 FEEE  mrETEAEELEl b ] infamatorschen
2 EFEREREREE REE B 2008 —REMEMIGE LW R b mysal
1 izt ) ) i | v B tost
5 ABEOEEOTHR . JkE S0 2008 HE—EERL EEeE LS. EE » T kepwerd
b PABERRHESIEME.  ERE E 2008 REE AR R R ERR v ] paiart
7 RESIRNSDT kS 2008 TENFELSE  FHEHE0E. » ] szarch dala.
3 EEMEER HE.  EE-BG 2008 HitT A ORI B T H . ¥ ] search. data2
ERR NG i N A 2008 [Fh5 S208 A RFRERE..
10 EFEbEE ExmEm oo —- BT 2ERFHEY
N EETIHE]. HEEBRG 2008 Fistedl - 58 HERE., BF
1 EHERZORESE EER 26 2008 SEME R BRRE., B
13 FENIEE REEM T Birs B 2008 HERESETEN R L =
14 HERSFET A BN 202 AEEEAEN /RS
5 NREBIEEEE . EnEEE 2008 FEWEHNEEESRTE. B8
16 SRR ERES . ikl B 2008 EzogEERe W EE. EE
17 EEREIEMEN . BB 2008 CREMETRENVEHR . EF
18 RESES B EEEBEm 0 oo A EERANE  #E  EE
15 BRAREIERERIE.  UWRE B 2008 HEREENARES RIS, EE T
N BEUTHENE . EEEER Joog BEREERLASEENET ., b
21 R Pk BE 2o BMRAERIraE BEA e DS YA
| Data Marjipulation Statements:
15 MySOL Utlity Statements
5 MySOL Transactional and Locking ...
[ Dakabase Adrinistration Statements:
I Replication Statements
[ 30L Synktax For Prepared Statements
& | ¥
|21mws etched in'0.0089% (0,362%5 || # Edi | [ i | # st [ P st

T
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Unit test function :

1.getRss(String rssWebsite) :
@~ rssient > ¥ @ Title ~ Author ~ Description... % & 3 o
2.AddSeachData(Vector RssPaser Data) :
F RsSehFHE » THE o
3.connectionToDataBase() :
TR
4.closeDB() :
BFOR BB e
5.updateSQL (Sring table,Sring column,Sring value,ring condition ) :
Foovaue it & Xik it e 3 i B Table ~ column -
6.insertk eyword() :
B » Keyword I 3L R chfff 42 o

7.patiant_searchData_mapping() :

Mo A T AR A g g A S EE TR A KT IT B S
G s S R R e
8.titleCategory() -

F1% BaEF v H e F A S B0 R AN

MTLREAAG
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CEX

;ﬁ?%@lldﬁ%ﬁflzé 105 240 E
| = 123 106, =
BRDERO e - e
FEEEHE = lest
ey FEATEE £
_EIEHE«J\
) Kevw... E‘%’v 1&5:%
inii S A qn B A BT
: % EFE -~ HE%E
A LEE b st L el
MELARRS. ﬁﬁ' Ftp s/ fwewr o e twa"beauty aspTald=4617 4
IS sEREE
TR
%2
rﬁr@ﬁfﬁ'"ﬂﬁ?ﬁEE
AR e i
: "" J}ﬁ’ EFESfEEEUl'ET E E ?Lﬁf : EE e R I R Ea et
&i Falisn EEE'JE% HEE Eﬁiﬂgiﬂmﬁ
Fﬂ@%@ ﬁ%}ﬁﬁnﬂ%}i&m%& REE SEET-SRe SRR
uu#m s B EERE ﬁ%ﬁi == nu-g (i
_% thitpod fmww _who com . bw/bEauty aspTaild=4612
e R E R
SrEE AT ERE =
4.3.1 Feature Work

Padrd R ks o fed BB A TR MR A feihH iy o A
A feep FAFREU AT RSO LA AEART - HF B R AL
SRR TR R A R YRR R E AR e
Foo3R s ot famnd o £ R Ed SR ant B5S 0 R e T g

Boo #-MAgET ARRE o BERF OMET L DL o

& i5=% OOSE 1 PROJECT » 4 * RUP 22 XP chjmfz » ¢ ‘s B — 3 4

il

e Benz B EApE chf 38 o @ XP & AGILE ¥ P97 & 4 8 eh¥ £ 3 [ RUP

=
N

)4

F_*

Fe o RUP & - B Ap§ Bgen™ 2 > BB IARENG 4P 3 #hlm el ~ i

ETIAS

EARAE o 2 F1A v PiEa B2 £0 Test-Driven & 4V o & A0 ArARLAIR

SNLARIT 0 4 € F VR AR w4 B Azt o 2 ¢ high cohesion > loose
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coupling iz BLA A BB # iy F 1 RE R end § o XP & Agile#5
Q0 e d » #* B4 ki £- Bind £ &gk o

MEE A B o B RUP 2 2 4 3% 5 i 4o A
1 8amks Fl
2. #rEFRLS e
3. EEq
4. i3 ig

OOSE# R BB 4 cri 42 » 35 * OO LA » & 5 1 4o 12 ~ 5% ~ MK ~ 35
53~ RUPerig # ~ XPeri@ % % o 0L ~ B ~wAk -~ § F e RA > 24N
RN CRC S IR S SPI STA - - B R o s NEEL RN W =1 ) AR
LR ROFRIE G g g I SR A F R
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