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FE e}

o] A= dF JAHEAALAAF(CDSS,  Clinical Decision
Support System) 7dS 93t ArdenML (Arden Markup Language)
XSLT (eXtensible Style Language Transformation) & 71%38t7] 9&l] Al
T3tk Arden Syntaxi A9 FH-9F AARES] AduEeo] HL7 %
Aojz A AWEAA T Curly Brace TA9 A s HAxz sfetalof
st wAE AYal 3tk Arden Syntax FHpA# Jfto= B2 2o
dog oyl A mpty &A| A|AEle] BEA 1A (MLM, Medical
Logic Module)e] A} zH/dwofof star, ol mir} 4%k @75 A
4 4 3

Arden Syntax+ Category %} Slot, ArdenML-> Tag, Visual Basic<
Comment, Function, Events, Class, Procedure®] T+%% =}o]7} Qi)
deolg el e F24lo] Fdsty Time % Duration 22 3¢+
Visual Basic®] Date® 2] 7} vttt Aibzbs Adbal AFFE dofd
Adst= =g, Ak, s, ¥E, BludiatE AdstdA 5 H e

S48 A% AHgEI gl solt REL v Fstol st dudE

L

A%5d A 5 QA ohEs ARt gelso] Uitk Aol W A AR
L)

HHARl AFFEIAolelA A dekA] ke FHe wHoeE 5%
A 7Ha FeolEo] e AAEo] otk ol e AR
olgsted XSLTE 7fZskslch. 7i2e XSLTE &3t%l ArdenML
Visual BasicC® W31, 7|E=A AR AA 753 ES  Interface
2Ee /et

welA] o] Ao A= ArdenMLS #4351 HE FHFE Ao (Visual
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Basic, C#, Java 5) =2 W3go] 753 XSLTE QAEHo|AE /NL5ts o
o 28 RS ASET tFEe CDSS7F 59w Ay
o] g I Xko] 7heshA|RE, o] A|ARIL 7]EL] Al AE )
s mE W A

= v

Bl QA b RoRA BF FH7 ALY

(RBMS, Rule Base Management System) .2 2] dkdo] 7153t}
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1. 479 w3 o .4

H EMRO] AsdAIRE FoMHA AR7IEE o]&sto] omnA
< FAA7I7] 9 CDSSe Fdo] 2 #AAAE Hauth CDSS7F
g W ASTM(1992%), HL7(1998d)o|4 Arden Syntax®s
SarofelA Az A2 ZEJOE AEste] ALstst= AT
oL QT
Arden Syntaxt FoI%l AsdelA A2 JAMEA S ofEA
3l F= MLMe AAste=tl Abgske 459 #AFH <Aool
CDSSell A5 9lol& GLIF, GELLO, SAGE, ASBRU %©] tf glAut
Arden Syntex”7} 97t 9] FHHANE 7 A3 7] ke dHE
zk3 Qv A 31 GLIF (Guideline Interchange Format) oA %
#HEF2 A Arden Syntaxd W& 3sto] AFE3taL Itk (Peleg, 2001).

=, ddEFNA AFHE A4S Arden Syntax® EEE I o] F
&35k MLMOo® AA=EI PrARE AAste] g wjxste] Az
% = i, AARE, JEAF ] @Al A& F Qe

S ¥t (Jadhav, 2003).
Sl=el A RS AArEete] EARIEA ] A &8 Szt
o] Wol o]fojxar QUARE 7} BT HeA oY FFE
AAe) 7= (EMR, Electronic Medical Record)S AFg3he] uhz}
A ARES W= dojsh A awo] A7t debA|a, AA At &
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Ut (Karadimas, 2002). AArste 7412 1 Qb8 CDSS7F ® 9
AR A 2E Qe AR E o] 88 = lojof A AFNE A F

R71 wiEo] o,
Arden Syntax= @A WA 2.67F4] ZAHJY. a8y A9
I e Audelrt

o

o] W2l& Arden SyntaxE® A8st7] ¢El
Java(Karadimas, 2002), C++(Kuhn, 1993; Gao, 1993), C++<lH]
SZEE (Hripesak, 1991)% Z47+e] Alxdlof] gb= dojz A7 sfofof
st wAlE RHEITH

upeha] TheFe A AR HEAoR AL Thsst ANAdHE Y
5l7] $J8fA4+= Arden Syntax® XML (eXtensible Markup Language)
T3S AFgeloF 3l Arden Syntax® TAAE FELS XML Schema
2 Fdety AA"F AAlstel Adried JHE E8d o
(Sailors 2001).

ArdenML=> olg|st AR =S sldst7] sl A7 = Arden
Syntax® XMLHWHAOZ Qo] 23 A|Agdo|z o] wgho] g0
st whHolt}, ArdenMLS XMLQ SchemaT%5 7FAaL QojA 243749
LR EAE SA LAt 4T ¢ o XSLTE AR&ste] 249
MLM-E AF&2FE] W7 glo] Abso® AFE A E ] "Mgto] 7l 3ttt

Arden Syntax+ HL7 ZFAo]Z 7l AA %9 Curly Brace® A2}
ol FAI IR Aupd e o] vk FAIE S HIE7HA| AREo] AlghE o
ST

ME O A" 72 die] FUst MLMo tha] A|AE 540
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II. o]&3 w7F

1. Arden Syntax

Arden Syntaxt 93 41 FE MLMolgts AARERE Rd3 =
EEstEn 4P skd Ay AAp dojolnt
ol YAollA LA s ke A A 4
e T FHMA AEHE =Y e
Wi ZAAAAFA B At =) A4S 752 5 AT (Ohno-—

Machado, 1998).

el

Arden Syntaxi American Society for Testing and Materials
(ASTM) el 4] E-14600.% o]w] Foz e on H-od3]l E31.
15 Health Knowledge RepresentationoA 1992d¢] Arden Syntax
Version 1.0& A ¥ gt} (Jenders, 2002).

1998, o] ¥+ HL7SZ ol#Ex HL79 Arden Syntax
Zl=9lds] el AAgArE A AL Aol oJs] EFol A W dEE I
Qlt}. Arden Syntax Version 2.0 1999 9€o] HL73 ANSIe| 2]3)
A2 ZFEor AY, dxEHAT 7P HE wdE 2.60]132 XML 7]REE]

H o] @A i 3 Foll Utk
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ASCIIg "2 FAHt}h

maintenance:
slotname: slot—body;;

slotname: slot—body;;

library:

slotname: slot—body;;

knowledge:

slotname: slot—body;;

end:

¥ 1. MLMT#%

MLMS Categories®} Slots© 2 FAEwH, o] Slota Slot—Body2)
Fefof wabA Textual—List, Textual Slot, Coded Slot, Structured
Slotse. & & 4 Qlth

Categoriess= Maintenance, Library, Knowledge”’} 3131, Z}7}9]
Categories©l|s== t}oFst Slotso. & A H )

I TAe BE v <E1>3 AT



¥ 1. MLM Catogories And Slots® 43 4%

o] & Category/Slot A
Maintenance Category Category MLM#EE A& 35 25
Title Slot A =
Mlmname Slot MLM Name
Arden Syntax version  Slot Arden Syntax® & €% Version
Version Slot MLM¢®] Version. History#g] &%
Institution Slot MLME 223t 7]
Author Slot ZHAd 2}
Specialist Slot ZE 2 9l A B2}
Date Slot 2] A=
Validation Slot A% o4 (testing, validating:++)
Library Category Category MLMe¢| &8 ¥ Purpose, Explanation
Purpose Slot =4
Explanation Slot Ay
Keywords Slot Search® $]¥ Keywords
Citations Slot (Optional) &
Links Slot (Optional) 94781
Knowledge Category Category MLMS AA 93RAEAF U
Type Slot “Data_Driven”
Data * Slot DataBaseol|A Z 23 23 Read
Priority Slot Default 50, 1~999] =2 9449
Evoke# Slot MLMpo] A& =ojof st= A5 49
Logic * Slot Logical algorithm
Action * Slot Conclude”?} Trueol™d 23
Urgency Slot Action®] $ 23 A% A (1~99)




t}. Arden Syntax? &4

W HE BT F AEF AL EHAAZ LA

Arden Syntax® ¥HTFZE AA5] &7 Yl = Arden Syntax 9
BNF (Backus—Naur form)E #13bH Fch(www.hl7.org). 71 & F23
Wes deetd v 2ok

D dHolE et} (Data Type)

Arden Syntaxt ©Yg dAHOHE AT F UAEF
ol2174 FE9 Data Types 7FAaL Itk 712l el Null,
Boolean, Number, String, Listg©¢] ¢l3, E°]3 JFe= Time,

Duration, Term Query Result, Object &°] 3t}

2) A4k} (Operators)

Operatori= ©&AAkA}F, o]gAAbA};, AFerAAbz) Fo] i, =g
AMNAE RS HFE Ao A A=A sdett olF 5ol
3t AxAZ = Is AR Y Occur/Occurred AA4kz} o] i)

3) Ao+ (Control)

AojFol= If—Then—Elseiw©o] i, HFEELS  While—Loop%}t



3 2.

g
flo

H

For—Loop &°] St} 242t

1 If—Then
IF <exprl> THEN
<block1>
ELSEIF <expr2> THEN
<block3>
ELSEIF <exprN> THEN
<blockN>
ELSE
<blockE>
ENDIF;

1 While—Do
WHILE <expr> DO
<block>
ENDDO;

1  For—Loopi
FOR <identifier> in <expr> DO
<block>
ENDDO

4) 71et
71 99 Arden Syntax®o] 7Fx 5A A9l 2 Action Slot
7} Evoke Slote] @It} Action Slot< Logic Slot?¢] Conclude”}
True® 2% Hew, APFHE Slotolw] AHH o A5 FH
Aol Al HIAAE BUAY Aaghes ddsith 2 24d¥E Action
Slot< 7122 22 Returni-©lY Writesr &= /35 #r},
Evoke Slot <Al of@l Alge] &g MLMe] A= AL

A Aol #Fk FiEo]l FeojH o] st



t}. Arden Syntax & <A

A 274 A" MLMS +%9 Arden Syntax® ol 4= 7%
<=3t Arden Syntax °|AE B vy 7o},

logic:

end-’

MLM

/* calculate fractional excretion of sodium #/
let fractional_na be 100 * (urine_na / urine_creat)/
(serum_na / serum_creat) ;
/* If the frational Na is invalid (e.g., if the #/
/* urine or serum sample is QNS) then stop here #/
If fractional_na is null then
conclude false ;
endif ;
/* check whether the fractional Na is low #/
let low_fractional_na be fractional_na < 1.0 ;
/% send the message */
conclude true ;

s

% 2. Arden Syntax <jA|

o] oA+ &A°] Urine(&2W¥W) Y Na(UHEF)#S Uriney Creatine
Oo% Yr#y Serum (M) Naihks Serumy Creatinel @ Y7t

-10-



2. ArdenML

Arden Syntaxt 1 /B FHA A udERhRo] JHQIFE JiRL AR
A 2El ARAAE g7 H omT|dzte] dakste A A It
Aot wrebA 1 e = ASCISY Feg FHata glon, st
= W A A A E e AR Do 234 3 A
sttt (Jenders, 2001). 3FA%F o]ddgh md A& MLME A4S 5 9+
At Editort #R7] == Builder7b /WA I A A Q1 SHA =
ol 7 HAo ofHds] EAE 7HAAL

1 wAe #AAE Arden Syntax® A3 7Med HEE UE7
98- = Arden SyntaxE 9% Hude7F Qs ol & st A&
4] ofge Aotk EE W& Z|dolu #MifelA Arden syntaxE
A3t HudeE C++, Mumps, Java 59 ez /f wFsta 9oy
ol 747t omA|AHle] Bl HEUE JfEo] Hojok sk EAl7F thA
Ay gk

ot LAE AT o+ Sl WHol XMLe|lt. @Al Arden Syntax
Version 2.10]¥¢%¥ XMLEH 2] Schema’} 7fdtEo] oln] A|Fx
ow e tpE AP % Schemad WHS Xdslo] thakdt A4

a2 Qlt}. o] ArdenMLZ 7Rk XML Versions Ars E o}

o

Ol

-11-



X 2. Slot Description of Arden Version 2.1 and ArdenML

Category/Slot Slot Body Schema XSL
Types in temp
Version Type Use late
2.1 type
Maintenance Category
Title textual String required Push
MImname coded String required Push
Arden Syntax Ver coded Simple type based on required Push
string  with enumeration
value
Version textual String required Push
Institution textual String required Push
Author textual list Complex type required Push
Specialist textual Complex type required Push
Date coded Date required Push
Validation coded Simple type based on required Push
string with enumeration
value
Library Category
Purpose textual String required Push
Explanation textual String required Push
Keywords textual list Complex type required Push
Citations structured  Complex type optional Push
/ textual
Links structured  Complex type optional Push
/ textual
Knowledge Category
Type coded String required Push
Data * structured  Complex type required Pull
Priority coded String optional Push
Evokex* structured  Complex type required Pull
Logic * structured  Complex type required Pull
Action * structured  Complex type required Pull
Urgency coded String optional Push

AF5: Jenders, RA.The Arden Syntax for Medical Logic Systems [Web Page].

MLMS 370¢] Categorye} o8] 1E9 SlotEz T4 dvh 1%
Slot <E2>4 9} o] Slot—Body Type©| $l+=d| o] ]

I CESIOES

-12 -

= 2t7+e] Slot



714 Slot—bobydli= 37F4] F/7F A+=dl, Textual Slot> A5 7

ZF
A

oX,
Ol

= dEj9] Sloto]ar, Coded Slote AU &b = wjz] Ay
of|eko] o] AMEE = Slotolth mAE O 2 Structured Slot w4 T%

a-
=

= = g9 S AFESs Sloto]t).
& Ao Coded®t Textual Slot Type2 A 83 Schema
A7 ARk (Jadhav & Sailors, 2003).

ArdenML2] 7] SchemaT-%+ tt23 7t}

__|aMaintenance 4
type

Maintenance Categary --
metadata about the whole

[ILRA
ArdenMlLs L afurdenML T aLibrary M
lype tupe I\_/'I_I t_'r'pel
1.0 Library Categary -
Arden Syntax YWersion 2.1 retadata about the medical
Medical Logic Madule knowledge in the ML

| |aKnowledge 4
o

Knowledge Category -- data
mappings, evaking |
tHggering event definitions,
clinical logic, actions to be
taken based on clinical logic

1% 3. Top—Level schema of ArdenML

AF5: Jenders, RA.The Arden Syntax for Medical Logic Systems [Web Pagel.

H49l Schemaoll:= A &Tag’t <ArdenMLs>E AZFE] 1 o] A%

Taget= 3] %2 <ArdenML>o] &A1& 4 v}, 2+2Fe] ArdenML

o= MLM2 ¥ %0l 37}4 Categories”} 1T},

-13-



~ Title
| epe [ westiing

=MLMMName
[twpe [ e NMTOEEM

=Arden
| tepe [ westiing
W

ersion

| tope [ we: sting

Maintenance J., P Institution B
tpe R tpe | InstitutionT ype ]

Maintenance Sategory --
retadata abaut the whale
rALRA

1% 4. Schema of maintenance category

ZtZ :Jenders, RA.The Arden Syntax for Medical Logic Systems[Web Page].

AWM A CategoryE Maintenance® MLM2] %9} Fdslr}.

Maintenance Category+ <A ti® Title, MLMName, Arden,
Version, Institution, Author, Specialist, Date, Validation©.Z -4 % o]
o™, XML Schema =W 1 A1 v-4 = gt

e AR XML/IEEFA Rdsts W2 S %2 Boxi Tag
= Yeh Boxels Tagele3¥ Data Typeo] ZEAET Box9 %

||\

Z3re] +EAE Child Tag’h © Qvhs EAlOlw npgAgw ZEsd o

AAT WE= & F vk

-14 -



EF"ur|:|u|:|n:;£=

type | wxsting

Ee 1 o |
|| Explanation

bope | e sting
"~ Keyword '-.
Library vhope | messting
n {upe [xssting
bope: 0.0
Library Catagory --
rmetadata about the medical Citation
knoweledge in the MLM —I—E'
It_l,lpe
1.0

' Links Link
type] 3 : tupe %

1.0

19 5. Schema of library category
AF5: Jenders, RA.The Arden Syntax for Medical Logic Systems [Web Page].

FHA Categorys Library® MLMO %9} %d3}t}l. Library
Category + <=AtiZ Purpose, Explanation, Keywords, Citations,
Links® FA 5o} o, XMLE®Y I =4 wdd & gloh 34

NS 0.c0 = Wb o7 TS = gle FA|OLh

-15-



_ET}lpe
bype| wzsting

Data A
tupe | D ataStatementT vpe ]

) EPliDlit}l

Knowledge | Evoke E;_]
type ttype| EvokeStatementT ype
Knowledge Category -- data
rappings, ewoking [ Logic r
tHggering event definitions, 1 | Loics T s
clinical logic, actions ta be tope | Logicotatement | ipe

taken bazed an clinical logic

| | Action T

bype | ActionS tatementT ype |

EUIgEﬂC}' i

1% 6. Schema of knowledge category
AF5: Jenders, RA.The Arden Syntax for Medical Logic Systems [Web Page].

vz ¥ Category+ Knowledge©o|t}. o] <A MLMY +%9} st
1 AL Type, Data, Priority, Evoke, Logic, Action, Urgency=
SR =

-16-



3. XSLT

o] #HM< XMLEAE ©& XMLEAZE WHEsh= XML Stylesheet
Language©]|t}.

XMLo] RIEJHI%e] HlolE HFE fla] AA=]ArkdH, XSLS o] =gt
XMLE=AME A28kl fsf AAEAE. XSL2 XML el &R E
59 Hola, Ao FyHolgte HS IulE A5 XML Application©]
ghal AZskd gk o8 ek XSLE A A= XSL 2EAA Ega
2], XML Schema 83 XML¥A9} 3/ dHolHZHA2 77X =
AU A A,

XSL2 A7 27kx9] sER FAd. shus XMLEA 9 g
(Transformation) & £33t <o}, ©& = XWHE G (Formatting
Semantics) & 7]=3t7] $18 13| (Vocabulary) & ©]Fo] 4 3t}

H3ES 93k <lojol XSLT(XSL Transformations): XPath (XML
Path Language) 2} 37 AF&3Fo] XSLe 7|1& =4S At olg st
718 =490 2REE 9% oAFE ARgEte] XMLEAE E-E

shARE, o e BAE A= g

-17 -



XSL

Transformation

<xsl:stylesheet version="1.0"
XSLT xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmins:fo="http://www.w3.0org/1999/XSL/Format">

XPath <xsl:template match="/">
<xsl:apply—templates select="block™

</xsl:template>

Formatting Object

<xsl:template match="block™
<fo:block>

XSLT <xsl:apply-templates/>
</fo:bolck>
</xsl:itemplate>
XPath </xsl:stylesheet>
a9 7.XSL 74

<IH7>A HoleE XSL AEY AE sty @3 E (Well—
Formed) XMLA. HAS d2WE (Element) Q! xslisytlesheet2}
o Tmx

xsl:itemplate, xsl: apply—templates, fo:block< X A]ZF EjZ1(Start—

Tag) 9} ¥ B3 (End—Tag) = ¥ B2 (Empty Tag)® T4 %3, XML

XSLZ theFst FAeAES XFe7] fs vdAd ol A (Name—
spaces) & AREste] 7zt A R4S dYHESS 7R 2 AHE FEF
TAs ok dUdAdHo] Ao AME-EH:+E=  URI(Uniform  Resource

Identifier) &= 230 7]&5o] Q= AS AFE3HT)

-18-



<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"

xmlns:fo="http://www.w3.org/1999/XSL/Format">

xsl:stylesheeti= XSLTE 49l dWEZ XSL 2EFd AEA
T st=E A, dWEd ddshs A4S TIsst] AEd
Aol F7F AEE Ue RS gt

xslie HAFAIR Zts AEWE o] 'http://www.w3.0rg/1999—
/XSL/Tra—nsform"e] AYHERA Hstehs oJulg zZteth fod
AFALZ zh= A WEO|F2 http!/www.w3.0org/1999/XSL/Format
o] AYUMERA Helstels nE zhe=tth

o714 xsli& XSLO| 7]E=7 W HAHS] dejHEe] AMREHY, fors
I & 9% dEHE AREHTh

XSLe 71#& ERule)s® A" &, 2718 A7t o]Fo
Atts X 22 52 XSLTY AW ESF templates AM&3stn, @Z¢]
E Z (Tempalte Rule) =2 A4+ (Construction Rule) &% Edt},
HZ g EE2 xslitemplate d2]HES] match 42 %<l € (Pattern)
olgti &+ Hde wet At ol2id ¥ XPaths ARE-ShH,
XPathi= YHE= (Source Tree)l XMLiAlel Hsh7] $1g Aot
HZEE YFora AFEE = xslapply—templatest= HEHE S5

AAdste] e A3 ED (Result Tree) S A = 9SS gt}

rio

<xsl:template match="/">
<xsl:apply —templates select="block"/>

</xsl:template>
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XPathi= XSLT 1.03 37 1999¢ 11€ 169 dA W3C(World
Wide Web Consortium)e] XPath 1.0 ©=% 3l (Recommendation)
¥ ojQlt}l. XPathse XSLTC %@ <lof (Expression language) 2% XSLT
o] HA oA AHG-Hr

XPath XML #4198 54 dHHUE(HEAPL ) AAE AJ9A 7=
g4 T8 ZIRARJAS Awetd, HAskA xd & & vk =g
XPathi= XSLT$ XPointeroA 7|ite= ARGEHE= dAFH o] Qv
&l XPathi= &AL 718ES] (String—based) THS Wlg o2 &HAdo|Lt
URIsellAl & 71sstch, ey, XSLTS XPointerol Al AM4-¥= XPath
7F 8] FAskA] FrwEel ;A (Core Function) & 7o 7154

[€)
0% PEE

!
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olzAo]l Lol g AW AW =y wEe] sE wART 9
sa stk webd QARRe Bstn esy] A AuA,
A, BEld § 34 FRReads 2F As9e guss gow
o

] B4 & QE, AR, wmehe 59 24E 9
o

(Application) 22 HE #3239 Rule Engines #g3h A =1
AGS FUlstelal FARSTE ol st A AAYES S
Application DataBase

*Rule Engine

!

**Rule Base

*: RuleBaselH 2| Business Rule=

A== 2 aH/L18H

**x: Business T 2 Al S&l2 Jjgegf= &4
Business X 2 A A2 AIAXEISIDF =0l
Business Rulel2 S&/&2z2c2l2 &4

19 8, Rule Base Management System

A5 (www.koreaexpert.com/technology/technology.html)
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T~

RBMS o784 7 43 714 & olfv ITS#EY a&4%
#gede Fstety] daidelth. 1970d o] el A AR Fle]
Application® =  FAEHo gl oew, dolgAy ZHHel asAdol
H7bsa, dolg @l Feddol WA, DBMS7F EA3EH AL,
1980 el AJAEle Application®lAl GUIE E2lste] AMEAsH-S
TAsHA Fdom, o2 3-Tiero}7|8x7} SAHAHFUTE A
g FostiaAsE @8] dlds &5 e FEo] HEE BusinessZ 2]
#ejom, 1990 d el of o5 dldsty] 91st WkQl RBMSo}| A

Sl = ek

N

i

}.
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III. A4

1 A7 R 89

ArdenML

Visual
Basic
Syntax

N\ /

XSL Engine

(MS XML 6.0) XSLT 7ig

Compile
(MS VS2005)

XSLT A=

Interface7l %
(bitnixEMR7.0)

a9 9. 9479 &

-23-




AT ArdenMLe X3 4=, XSLT, HIdY, AR
Folrh, A= ArdenMLE £A8kaL XSLT 72 H5shs
sEoketth. &, A ¥l AREE ArdenML, Visual Basic
& sto] XSLTE /star, ol& ARdstal 7ls2

Asshs otk VlsHTs Sletel AAGA A" (0CS) 3 AFdh=

Interface® 7I&stH 18 && F3qste] diE sl <29

9>F =,
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2. T4
7}. CDSS F+&#4

ArdenML< Visual BasiclolZ ®Wgsl= XSLTE 7IEstr] flalA
Arden Syntax?] ¥¥¥} Visual Basic #H7He vluEAS 33t o]
H WA S 3l O WHEsjol & FiE3 wgo] 2713 4% Visual
Basic Library = 7fdsof & Fi&& A osl3irh

ArdenML< Visual Basic2®2 ®W3sl7] #1814 Arden Syntaxst el
st olallel 4], 1 W2 Visual Basic#e] of-§ Syntax 9
ko] sdto] Aottt wekA 7H HE M0 Arden Syntax(2.6),
Visual Basic(2005)¢] & & EA48te] %, dab}, dloly R,
Ao, AAREE 2ol Wit o] #gelA Visual Basic®] 7]
g MLMO ©919t sdstAl sty sz Eedla, 2d¥ g s
3] Class@® A9 3% th.Class= Main Logic, Library, Mainteinance
ol o] AJ7FA] Class FollAl W] HAqRS dh= 2> Main
Logicldl ol 3= Agsta yox FE dFfFd F4H
392 Main Logice ¥33F+= Data Slot, Logic Slote E%&
A gt

{

Mo

. XSLT 7324y

MSAFS] Visual Studio 20058} XSLT Engine 6.0& ©]-83}o]
ArdenMLol Z33H 27770 At o thale] %, AAkx} dlo]E EFY,
Ao E AAFEES HEET XSLTS AL387] 98] Hskd 5o

-25-



A AF+S A E st == Compiledtitt.
ArdenML®2] 737123} Y82 ofgf] <IHI10>AIO|EoA a1t}

2R ArdenxML - Mi

Eile Edit iew Favoites Tools Help

rosofi

ternet Expl

& Back ~ |=] 2] 2| 4 Seach - Favortes @8 Media e | e T I - [ | = B3
#ddress [&] hitp://localhost /8 dersML findex htm [Edit with Misrosalt Dffics word] -] B3 Go  Links >
Download Schema & Stesheet(Wer, 2.7.7 Site created by Sukil Kim
ArdenxmL : : : Sl
Transtormed <ML - RALM in tesdt -

) maintenance:

a scrncrypto

2 tf - Maintenance: title: Screen for worsening renal insufficiency t
acute ca 22
5 3 sl Title: Sereen for worsening renal insufficiensy Y s i T I

acute _cac chol L based upon serum creatinine ;; Zopes = i
acute cad chol 2 Filer: 1 toz wersion: . ;s

At teet Hengme croatinine_rmonito2s; institution: Columbia—| Preshyterlan Medical Center
a=mul test Version 2123 author: Gearge Hripcsak,
admite Institution: Columbia-Presbyterian Medical Center ;; EDEE[al : ;;a ng:Dﬂ ,L Weisteldf. W.D.ss
aiienbloo COlRe. Author. George Hripcsak, MD s e
amglve creat T \cis cis columbia edy 97
amglye levels Hripesagencis cis colurmaia edu y; il
aminoglycoside anc Whyron L inceisteldt, MD 5
anemia monitor Date: 1893-08-10; purpose:
G ) validation P To alert the health care provider of new or war

= insufficiency based upon the serum creatinine |
antiepileptic drug

Arden for TB Tes Librans explanation:
Arden for Tubercu Purpose: To alertthe health care provider of new or ew or worsenina renal insufficiency is detecte
—— orSERIng reRAl I SUT Cib Ay ba sad URgH creatinine. Creatinines read from SMAC pansls
ST CDCHE the serum creatinine level. ;; subtracting 0.15 to make them consistent with c
astm ct_con
Explanation: Mew or worsening renal Insuiciency is corrected creatinine is at or above a thresholc
babeadmits PR it is about 0.5 more than a comparison value, t
ben test mim creatinine.Creatinines read from SMAC dee sten s s s en
b calculation panels are corrected by subtracting 0.15 to ouast o e las serum creatinines at oc
current one. To avoid generating duplicate ale
iSRS rake them consistent with chem-7 FiEls
calcium phosphate pancis ittisconactod sroaiifina-ie-dior alerting on stable creatinine walues, only thos
cardiac report fax AL g, TS regfD, ard T oceurred since the last alert was generated or
care cardiclogy about 0.5 more than a comparison value, Ugss lmatthis hiolars usil L Gthere hosihesy
i s S e el ) value must also have returned to the previous t
et wallis iz Adiralto the i cwest 6F 58 tand alert is gensrated. To avoid alerting on dialy
charges alerts are senerated on patients whose comparis

lowest of the last 10 serum creatinines that
chem7 caleulations e e e bt than or equal to 2. Mo alerts are senerated fc

chem? calculations generating duplicale alerts, and to avoid coiparksuncyve Llesty:
Chicris il alerting on stable creatinine values, only 5 . i : i :
JLI);E}‘E“S e el el PR keywords: renal insufficiency: renal failures cre
chemustry profile o
last alert was generated or since the - N =

7 . = ritarinns:

21 | 1 k3 5 4l ]
| &] Done %J Local intranst

% 10. Site for ArdenML
A5 A http://61.78.109.24/ArdenML [WebSite]

NFE-S Microsofte] Visual Studio 20055 A}£-319 1, AlE-do]=
Visual Basic®} .NET Framework 2.00]t}, Z=Zalo] #alA] Visual
Basic Compiler®] Q2 FulAlA] oJF 2 HASFSA U

CHEM M =3 B|(S): ¥C -lBlaB

—————— 25 ChA 2 A ZZHE: Ardenforloclet, 7+ Debug Any CFLO ————-

C: WWINDDWSWerDsoft HETHF rameworkiha 0, 5072HVEC, exe x’noconﬂg Jimports: Microsoft, VisualBasic, System, Svstem.Col lect ions, System, Cu
ArdenForDocNet -> Ci#fDocunents and SettingsMadninist ratorWMy Document s#isual Studio 20058ProjectsiardenForDocNet#ardenForDochet#l
E uA‘ H\I: A‘i JAIHHD D_|D_

¥ 11. Visual Studio 2005 Compile Result
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Mt SourcedE U T RAES L£THL <7H12>9 o] Visual

151X

E(B) O30

CIOIES =D H2EE) W ARLUES =8%H

4 9 o - | b o omSE IE R RBE
% 8 vk eE| e
=@ v v B - 8 A -
#|[_~ ArdenKnowledgeFarDoiNET, xsl | Ardentain,vh » ArdenForDOtNET. vb| AdenForDotNET vl | ArdenKnowledge...onFaiDotNET <l | =
(52 ArdenForDotNET =|[ ©Arden_Arden_for_Tuberculosis =l
1 Option Explicit On B S erborer (| =R
2 Imports System.ml Wy B it
3 Imports System 3 Arden2.1.7
45 Module ArdenForDotNET [ ArdenForDotNET
5 (4 ArdenSchema
6| Private birthdate Ais Arden Variable % BIEAERENETH
7 Private Clinic_Visit As ArdenVariahle 5] A;dzgv;‘gh"‘ i
2|  Private It s ArdenVariable -

3| Private Last_Systolic_BPs fis ArdenVariable
40 | Private Now fis ArdenVariable

41| Private Patient_Age Ais ArdenVariable

42| Private PPD_Test As Arden Variahle

42|  Private inine Ais i

44| Private SkinTestRequired As Arden Variahle
45 | Private Systolic_BP fis ArdenVariable

46 | Private tally s ArdenVariable

47 |  Private Thiazide_Order fis ArdenVariable
42 | Private Arden_Result s Arden Variable

49 |  Private Array_Arden As New frrayList

20 ion Arden | ing As String) As String
210 Public Sub Arden_Arden _for_Tuberculosis(
22 TSlotName} Maintenance
23 TTitle] Determine Testing for TB
24 TMLMName] Arden_for_Tuberculosis
25 TArden] Version 2
i 26 TVersion] 1.00
27, Tinstitution] Intermountain Health Care
:: '[:"th??_ F‘eler Hatg: D Arden_Arden_for_Tuberculosis 4 «
ecialist]
30 .{D:te] znot]l.nz-m Bl =
31 TValidation] testing
32 ISlotName] Library
23 TPurposel Determine whethet to administer a Turherculin Skin Test

B:55 15 27k 20 NS

¥ 12. Visual Studio 2005 703t

A e MAToolAA Y 715S olgagdy, ZEHHo|Z ALgdHE
FY 3% Visual Basic DIl Library S A4 8}t

1 gEols va 2

Vbc.exe /rootnamespace:ArdenForDocNet
/out:obj\Debug\ArdenForDocNet.exe

/targetiexe ArdenForDotNET.vb ArdenMain.vb ArdenVariable.vb

-27 -



o. XSLT AZF%HH

XSLTE AFsh7] 8 A FEAgE sk Interfaceds 713t

2)
om uEQt AkES -G8k dyE Bl

1) 18¢ &

maintenance:
title: ¥EjXhypertension o #3 Fgk;;
filename: hypertension_disease;;
version: 1.01;;
institution: Yonsei University Graduate School of Public Health;;
author: Kangsoo kim (kskim@bit.co.kr) ;;
specialist: Kangsoo kim;;
date: 2007-06-10;;
validation: expired;;
library:
purpose: ¥-E|Ad g te] w3 Ak U X 5o #I AW AT
explanation: .
=

ATl #e 7ERRE FE718AY olghy] ks 2~33 S s HaAE &
o] Al Ao w Q1.

w2 €9to] 140/90 mmHg
keywords: hypertension;;
citations: ;
knowledge:
type: data—driven;;
data:
hypertension_storage := event {'32309','32404','32507'};
hypertension_low := read last
{'evoking','dam'="PDQRES2",'constraints'="C##**x*"; ; '32309'};
hypertension_high := read last
{'evoking','dam'="PDQRES2",'constraints'="C#=*=*x*"; ; '32404'} ;
Cheif_Complaint := read last
{'evoking','dam'="PDQRES2",'constraints'="C##**x*"; ; '32507'};

1evqkei hypertension_storage ;;
ogic:

/* BUILD DISPLAY. INCLUDES ONLY NON—-NULL RESULTS */

if any (Cheif_Complaint are in target_diagnoses) then

conclude true;
endif;
[x o] &7] dkgko] 900 ol ... «/
if hypertension_low > 90 then
conclude true;

endif;_
[x FF7] dgho] 1400170 .. #/
if hypertension_high > 140 then
conclude true;
endif;
action:
write "g¢}o] 140/90mmHG ©o]4Fe] gt skapelyt.

end:

a9 13. 8¢ &

-28-




—
1o
%O
~X
o
op

O

X
B

™

XSLT #HASS 8] H84o]

[oiz
=

g oz A9

Ar

140 / 90 mmHgo|
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=
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2) Interface/l

71Eel ARgehe ANAGAI AT AFsty] el 2005W e BAFA
ke HISA| AES] 23 bitnixEMR 7.0 AlAES] OCS  Interface &
FT<IH 15>,

A AGA A®| Y ArdenML XS AF3sH7] fslire AWAdEA A
o] A}g-E = Arden Service Interface, Aren Service Agent, Arden
DataBase 52 HEXWAE o] st} =, Service Interface 712
A 2EI AFer] g Fgso] EsrETE ESE Service Agente
Azd R8s dAY, AHYstes d47F EFE T, Arden DataBase+s
ArdenMLel ##¥ Rulesx A&tz #dE dolHE AHusts <7}
ESET ol e drEs WA JNEsta Entry pointZlsg st A%

1& Azdel Aeletel ANTE A8A RIS

—
j)
—+
@
=
=
a
(@}
e
5
i
N
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ul

Presentation

Ul Process

4

v

Business Delegate

Business Facade
Business
.
Data Access
T
Data

DataBase

Common

Utility

-

J
\

Data Transfer Object

\

J

(1
2
=
o
o
)

ARGAE R e 1 E et

stu ABdne Festart
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1. CDSS T8+

IvV. 94+2%

¥ 3. ArdenML$} Visual Basic.NET 9 #+% 8w ¥4 A3}

T Arden Syntax* ArdenMLx*x VB.NE T
Maintenance (C) <Maintenance> Comment
Title (S) = <Title>
Mimname (S) <MLMName>
Syntax version(S)  <Arden>
Version (S) <Version>
Institution (S) <Institution>
Author (S) <Author>
2}o]  Specialist (S) <Specialist>
Date (S) <Date>
Validation (S) <Validation>
Library (C) <Library>
Purpose (S) <Purpose>
Explanation (S) <Esplanation>
Keywords (S) <Keywords>
Citations (S) <Citations>
Links (S) <Links>
Knowledge (C) <Knowledge>
Type (S) <Type>
Data (S) <Data> Function
Priority (S) <Priority> Comment
Evoke (S) <Evoke> Events
Logic (S) <Logic> Class
Action (S) <Action> Procedure
Urgency(S) <Urgency> Comment
*: Category (C), Slot(S), =*!tag, *kl fype

e <FE3>S

ArdenML ¥} Visual

Basic 9

727

-32-
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A3 A3 E Arden Syntex < category, ArdenML2 Tag, VB.NET
Comment, Function , Events, Class, Procedure® TA%o] Q3dth
<3E3>.

Arden Syntaxy T AsfolA A2l AAA S oA T
A 28 T RS 1dske AFEskE 4Fe AFHA oth
w2lA Visual BasicolY} Java, C#¥ 72 HFEAo7F 7K1 &=
o] EAo] Aoxlo] glv}t. wreba Visual BasicCZ2] A& W
= FeiA AHFE dojAQl SHele vluE s tha <E4>9F Zrh

4. "olg B84 42+

T Arden Syntax VB.NET Description
Null Nothing EA4sA @2 e vEde 53 59
Boolean Boolean True/Falses Zte 34
Number Integer =23 2

PS) Time Date iR
Duration Date SR F 7IbE EAEE 32
String String A A

FEol 2ol FUS} Time % Duration®a 4%+ Visual
Basic®] Date®2] 3} H]S=8lth. 3FA9F Arden SyntaxolA] ©]o}7]3}=
Time¥} Duration< A|F ¥ 2ol Qlojx Visual Basic®] Dated 2] ]
@2 AGsFoof s 212 ¥ ISO 8601:1988 (E) el
== yyyy—mm~—ddThh:mm:ss ©]t}.

@

)

ogh
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% 5. dAA ENEH

T Arden Syntax VB.NET 2fo] A
z}o] - Unary Unary H| 5= @3l Axk=)

Binary Binary H| 5= o]g} A=}

Ternary Ternary A= A A

List Array S FoXl e BHOR Agdte b
2k

Where - s SQL®Y WherezZ 3} ARSI, %
0] True?l Z-%-ol =k Fho] Mg
= Akt

Or/And/Not Or/And/Not 4 = ARk

= OS> K=ES=E = OLN0K= FY B AaR

=

Is,Are,Was, - A= theFet 2o W= Ao True, &

Were Zl¥ False®d ddste AR

Occurs/Occurred  — s 5 NS vluske 20EE wHb
sto] o] Trued Wl o e A
sk Ak}

String - Hs AR digh gk AgE 9 o
Ak}

+, =, +,=5/" vl Ak AR

After/Before/Ag  — S esy Duration ®l°]¥ EFY2 #& A3

e/From 7] fst Arkat

Year/Month/Wee  — H] %= Duration ©loJB] B4 &] gkellA 574

k/Day/Hour A2k FAe Astrl fF ArkA}

Count/Exist/Sum — H| 5= A AR Fofx gkl dist T

/Last/First/Any/
No/All/Latest

A, B 5 AF NS AT AA

A




Arden Syntax® A= AHARlD HIFH doloA At =4,
Ak, Wi}, HIE, Bl 59 dARARE
ARG E 3L Wol ol =R 52 vE] Aot ke AR Aesd 4 5
WA ThFet AAEAIE A ol w o it

a5 54 A EAE

Occur/Occurs/Occurred AAkz}2] 749
<n:any—type> OCCUR WITHIN PAST <n:duration> A X% H,
AFEH 2 true = query_result OCCURED WITHIN PAST 3 days$t
2ol ARE3 1 9)vu|i= query_resultol] slEsteE gto]l 39 A ol
DA pgold =3O R TrueZt Holea 1 o]de] ut
" FalseZ} @Aeto] afidgte] A=A e Fof Qs @nks
HAst7] g AatAtolt.

Any 9AFAFS] -9 BNF+= <1:Boolean> := ANY <n:any—type>°l
FdEY, AFEHE true = ANY (true,false,false) Al AFg3tch 1
oJu]= Any AAHAE FHoll FolAl= #Ee = dA #E Tl shuEs
TrueZ7b QoW True®d HALsh= Aibateltt. o] ofg7bx] 7o)
A W a9 =dEs shdehy Bl 23ke FHske SO

obuel ke ANY QAR RE 242 waste] g A4 9 5

BNF= <n:Boolean> :=

A= AAAF o]tk <www.hl7.org>
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E 6. AlXEY AAE £4E

T-%  Arden Syntax VB.NET =}o| A
#to]  If—Then—Else  If—Then—End 719 &¢ =7 3t Afolnt AP E= Ao
If
While—Loop While—End 719 4 54 A g B dd 2o &
g o 7bA] REES|A] et Alo]E
For—Loop For—End For A9 &4 = A#Aglel AAgt 3uks ®iy
A Aaske Alol®
Conclude - A= MLM® Zd&& Hse= AAE. 3ol
True®™ Action Slots A3} False
ol A#stA b=t}
Call Call A9 Bl 9% MLME &% 9 Agste A
AR
Read - e @2te] HolHE ¢loles= A, DB
o} AdEE FEo|v AFe] ddE F
o] Aogle] st ARE 9ol
A3t
Destination - A dst= s SHs H@A o A}
Yot AR, E—maildgoly tE Af
LA A A & 5= gl
Write - 7=y 593 ge ¥ e 723 9@ HAl
A FHZ dahs B8] Buls A Al
=
Arden Syntax® UTUsE X A|ES AWEAQl AFE Ao A
S4 gt dee $Aom S5d 54 AAn geHel Qb ANE
o] ool
Read®2 749 Logic Slot?] Rule2 H#sh7] 98 HQ3 vporst
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2] tlo]El & DataBaseollA 9ol A AT 5 e AAEAH,
AnkA Rl HFE dojellA= do] «1A} sk DataBased FFu A4
A, AEAe] Asks Sk JE ofoly, HEUE
shv o714 = 28 s V1A WeE A AT gla, @A ke
A5 7F ofde] EAetd ddEeol la, dake= fAlel dske AR
AT AAte] @] Yoj s AX TR Edsks WAoot
ol7]el YER= olst wAlE> Curly Brase wAIE  Arden
Syntax®] & TAFCR dFEH o, oo ugt thkst A7t
AgyFolth, o] Aol FHFH U ATAGA AT L] 2ol SHA
QueryES T3] A est9dth. Conclude®S Logic Slotell 28] AA=
A7} Trueol™ Action Slote] X|FH AE&& stz ofFo tjsh
AEZE A8t A Aol Conclude Trueo]W Action Sloto] A& =,
Conclude False® A7 =™ Action Slot& A3sHA] &1, 71F Fa)
Writeit< Action Slotel4l Conclude Trueell 2Jaix A= o,
ARG A Al dEetal AL ol ZESHE WAIAE WE uf AFEETh
of7]ell= HEdk ATol F7heo] sk HXAE A4, E-mail oy

A FEE dgd 5 Stk
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2. XSLT 7§¢

F21¥l Arden Syntax®} Visual Basic® Syntax®H| o] 2]3f
ArdenMLZ 2#Zd¥ XML& XSLTE ©]83F9 Visual Basicdo]=
H gt}

ArdenML2 7|#2 92 Arden Syntax® X dsl= Tagld T+X2=
Hol h wekA g FE2E flelA EA$ Arden Syntax$l Visual
Basic®] Syntaxel 2HA| W3lsl= Fo] T Qs

S <KE7>L XSLTE o]83 ArdenML¥ Visual Basice w3+

NEE ol

¥ 7. ArdenML%} Visual Basic 8] a£4]

ERis A gh2}o] 2%

dlolg el Ao T4 Nullgts Aleleh w22 P4 Iz A

SR ol 7124 =g, #A, AEdiae Fds UH A
A A= Aolate] 1 Aakzte] QulE F e
2 A4,

Ao &3 AAE Aol If/While/For 52 Ao vl=shy o] £,

98 YR AR LY Adeldte] L A AR

Al

2
71 ek o] Arden SyntaxolA] H4=Z  7|Al8= Categories4
Slotsel] djgt F#2 ougoz HFeg A FHoE

A,

Arden Syntax®] CategoryE <% Maintenancet} Library®l 4%

Al CDSSE F3sk=dl ridle ARE AFatA Xsh] el EF
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FAo =2 APt T3k Knowledge Categoryol A% Data Slot¥} Logic
Slot 18]l Action SlotWs W&dom AP 71 99 ymA=
B FAow A

KET>OA BludAd A nE 2d dHoly EYs AL
e AARE, AAE, 7TEE YEFol B Adoldte] dWs ®gtew
A7 HA ¢eka, tiFE Visual Basic Library® W3A 1024

wAE S Agslth A T Aegie sty ths <E8>3 P

>

¥ 8 A& FH

% (ArdenML) % (VB.NET) 2%

Name MLM Name MLM®] ©o]F& 35 olFe=m  AHLaA
Arden_E A2},

Data Slot Procedure (MLMName)_Arden ¥4 2] Procedure® A

Logic Slot Procedure (MLMName) _Arden ¥<2] Procedure® *]g]

Action Slot Arden_Conclude  Action Slot®] W€< Arden_Conclude¥+=
2l3te] Arden_(MLMName) 3ol Al Callst= &
.

Evoke Delegate A9 AAAE AFE-SEe] Events7b @Ak AlA

2 sleln Al Y Bt B,

MLM2] ©o]&& Visual Basic® Function®.Z A3} 11, Logic slot9
i Axzl W A ES MLMName_Arden® 2 02 W:9] Visual
Basic Library & 7§33l th,
Action Slot< Conclude’} Trued 74§ HWEZ AdEojo} 3}7]
o Arden_conclude® #2]3t3l oAl Conclude’} Trued w

Tzt AdE o A A stk ek 2L WHe® ArdenML=
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H3kel= XSLTS ofg <13810> ¢ 2}

Arden For DotNET XSLT

<?xml version="1.0" encoding="UTF—-8"?>
<!—=— edited with Visual Studio 2003 by Kangsoo Kim ——>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0org/1999/XSL/Transform"
xmlns:fo="http://www.w3.0rg/1999/XSL/Format">
<xsl:output method="html" encoding="UTF—-8" indent="yes"/>
<xsl:include href="ArdenMaintenanceForDotNET.xsl"/>
<xsl:iinclude href="ArdenLibraryForDotNET.xsl"/>
<xsl:iinclude href="ArdenKnowledgeForDotNET.xsl"/>
<xsl:template match="/">
<HTML>
<BODY>
Option Explicit On
<br></br>
Imports System.xml
<br></br>
Imports System
<br></br>
Module ArdenForDotNET
<br></br>
<I==
VBNETOA #xd ZE A4S HAdsid
—-—>
<xsl:call—template name="SelectAllVairable">
</xsl:call-template>
<br></br>
Public Sub Arden_<xsl:value—of select="normalize —space (/ArdenMLs/ArdenML/Maint
enance/MLMName)"/> ()
<br></br>
<xsl:for—each select="/ArdenMLs/ArdenML">
<xsl:apply—templates/>
</xsl:for—each>
<br></br>
End Sub
<br></br>
<I==
ACtionZHH® F&#2 58 de2 A s}
-=>
<xsl:apply —templates select="//Knowledge/Action"/>
<br></br>
End Module
<br></br>
</BODY>
</HTML>
</xsl:template>
</xsl:stylesheet>

\
i

3% 16. XSLT For Visual Basic
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71 8] ArdenMaintenanceForDotNET.xsl <%%1>3} ArdenLibrar—
yForDotNET.xsl <F=2>, ArdenKnowledgeForDotNET.xsl <F=3>0]
st xsl A& <FE>S FF)

AelX AFF %ol Arden Syntax® TR AAREe} AAE
Visual Basic® Syntax®i= 1:12 WH3o] EI7bssith uehx &g
716& 3l Visual Basic¥rE WEZE 2438t Visual Basic® Libray

Class® ME2 A S defshad tha<Eo>9k 2.

£ 9. W@E FFEH

Visual Basic Library Name A

ArdenMain Arden Syntax®} TYL3 PH _Ardens EIA

A3 Visual Basicd 22

ArdenVariable Arden SyntaxellA AbE&-ste &9 ®gE O
3] #k= 7HA= dlol" ERe] ofuet gt Ay
AAl, BEF oY List7} @3 4 s HEHs o]
=3

ArdenForDotNet W3k Visual Basic Source’} AFH= EE

ArdenML= #Ash= H4F9 stube the ZRIH 7Eate] A4

187 YeidE ArdenMLO] ZHAS SEAR FEES FAE S Qe
OtAl A 4dAle] FFoZ FAPAFE ] o424l Schemaz W33}

= Zlolt}(Sailors, 2001). 7 ©AS RdsHH o5 <E10>9F #t}

ke
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¥ 10. ArdenML9] EncodingeA|

Level Encoding

0  Attsk CDATA &<l EA8Hs MLMS e @ A

1 ATA gaAI AR S ZH EA8HE Category 9 SlotS ]

2 Citation and links slot< 98l A Bl A AEE 7

3 Knowledge CategoryelAl AAE AF2E 7324 A

4 Knowledge Section?] WAl A o7 Fx3}lE AALALe}l 1] AlA}e]

#oHe S XML A2

AL Mo Ped 1112 tf&Ho] Visual BasicO® WHEksh=

AL B7bsarlar, ol g A e® ArdenMLO =W AT
71°%6& k= Visual Basic Library s 7103t ArdenMain® 2|3}l th.
TR ks Aelehd <E11>3 Zh

¥ 11. Visual Basic Main Library /' A3}

VB.NET WA avg

ArdenMain 117 Arden SyntaxelX AHg7} E715% 752 VB
T2 YA A

ArdenVariable 1 Arden SyntaxelA] AbE-3tE OIF-2¢ WTE ©
3] #@E 7HA= deld el oyt ghy
gk dA], 8 ofg List7b g3dE = e 5%
W ol

ArdenForDotNet 277 H3E Visual Basic Source’t A3E & ®Wio
Class d-doltt.
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#1¢ ArdenMaine Arden Syntax”7} 7FAal Sl thefst st o
A Any, All, Reverse, Last 53 %] Visual Basic®] Syntaxol]A
18+ gle Tl Aabatso] A A weks Fdg 7]
zb= S 11708 sk, A ous fA8H7] 28 &
< 719 AibArel I ARl Ardens EoA olFS s3It
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e Zte FEE okdet aid gke] #AdAl, 71ZF, Duration 8 5%
ARl e Zte WTE Ay Hojof st} wekA] Visual BasicolA+= @
el FE7F ofy HIW4E dAsr]9lE ArdenVariable ClassE A<
sto] thekst FeEje] A E 7hsskAl skl
ArdenForDotNet34+ ArdenMLZ 7l&d thekst MLMS X 3ks}
= 3o Class® 7I#s = MLMS 59 Class® #glshs Zo] ofy

i

off

rlr

:rL
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olr
ftlo

ol
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)
ok

ArdenML< Visual Basic Sourceia == wW3sl7] & 7t
XSLT+= ArdenML®] Schema® 7|+2E B elementE WHEsI A,
71 Sourcetx $] <I1¥16>3 Fu}

A A7 Aol dEMlE Fa Alwshr]l Sl&l 71 OUTPUT
METHOD7}F  “HTML™ = Ask3lth. g9 o]F2 Arden_MLMName
o7 At FF AEHE FE MLMS 479 22 e = dshEc
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ArdenML?] Plus(+)Akz 3ol oisiA]  Visual Basic¥
THTEE Zdsks XSLTE 8 odAlE &9 <2H17>3 2,

<xsl:template match="Apply/Plus">
<xsl:for—each select="following—sibling::*">
<xsl:apply —templates select="."/>
<xsliif test="position() !=last)">
<xslitext> + </xslitext>
</xslif>
</xsl:for—each>

</xsl:template>

I3 17. Plus 94HAE 9% XSLT

XSLTE 7]¥& template?] @2 A= = template rule =&
ArA o R B G2 AYolE i o= elemento] matchsAd 9
<l patternoletil =2 Ede] webA AR u wEbA 91 A
<xsl:template match="Apply/Plus">< ArdenML&=A W2 oJ&| element
= Fo)A Apply9 A2 :=E=9l PlusE #Hyd A 2] ¥+ Ruleo|t}.

For—eachi-olAl select i< XPath7 o2 ot =5 3]
ANMEEA JE= Azstd dv. 1

™
=
=

-

9%

following—sibling::*= A}

ofy

H
[

Tl FADA A RErEES A Xpath®d 2ojth
919ko] Loops EWA A&EA R plus(+) AAkAtE BdsHA =¥
Visual Basic®] plus(+) a2kl $d3 Fee] ¥ 22 A9
ok



3. XSLT AF

o R AAdE S oA sekst XSLTZ W3kst Visual

Basic SourceZE=E Compiledlo] AA] H3lE W&o FHALF AHAMSH
AA OCSAIAE Y A3 HaliAs OCSA| ARl AFad 7)o

I o5t} upebA v o] OCSA|AHY] dE3dlr] ¢t 7| EA ]
MEEE B v <I2H19>3 2o}

[ Ul J / \
Presentation D
[ Ul Process } Utility
[ Business Delegate J Common / <
Business [ Fagade } Data Transfer Object
(& Afden

OEIVICE THeriace)

- J

Business }<
[
v
Data Access

Data

a9 18. ArdenML 9%< A& A&" 7#&

Al A" A Eol= I A Presentation Layer®} Business Layer, 1
2] Data Layer® #8g 4 =4, 7|4 ArdenML2 Data Layer%}
St} o]+ ArdenML2 7| 7HA| ~EIQ]

™
OCSSh A%al7] la) B e FYshA g, Arhde] A% L £



How VA A" dsd 4 Qlojop Fvh. webA Data Layerd]
ArdenML Curly Brace iAlE 31437 $l8lA 7]€Datagl As%+=
& A7l f8lA Data Layerel 91Xk, 38 dlo]El:= Arden
Service AgentEs FdA HdE@th old] F3¥H:= ArdenML® Rule
Arden Service Interface® &alA 7IZAN A" Asdv. 15 7Hd 3
Aol Hi= S thad Zo] 7|ZAA¥A Arden Service Interface

2 Adsk= Observer Pattern®] $grolt},

ArdenObserver.GetInstance () .Notify (CType (Me,
[ArdenObserverable), oPatientItem)
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Arden Syntaxt A APA A LAIAE(CDSS) &) Al i
= 9@etal ARE 2 o] W Axsith W& o]k AR
Arden Syntax7} AA|Hoz A=
F&4 3 Curly Brace ®A17F 7 vk shalt). ol 2fsk EA14 e 4
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H-Z1. ArdenMaintenanceForDotNET.XSL

<?xml version=" 1.0 encoding=" UTF-8" ?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0org/1999/XSL/Transform"
xmlns:fo="http://www.w3.0rg/1999/XSL/Format">

<xsl:template match="Maintenance">

'[SlotName] : Maintenance ssksss skt skok s otk sk stttk ot stof s sl sk ot skt sk ok sk otk sfokskofok o

<br></br>

'"[Title]  <xsl:value—of select="Title"/>

<br></br>

'[MLMNamel] <xsl:ivalue—of select="MLMName"/>
<br></br>

'"[Arden] <xsl:value—of select="Arden"/>

<br></br>

'[Version] <xsl:value—of select="Version"/>
<br></br>

'[Institution] <xsl:value—of select="Institution"/>
<br></br>

'[Author] <xsl:for—each select="Author/Person">
<xsl:value—of select="FirstName"/>
<xsl:choose>
<xsl:when test="boolean(MiddleName) ">
<xsl:ivalue—of select="MiddleName"/>
<xslitext>. </xslitext>
</xsl:when>
<xsl:otherwise>
<xslitext> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:value—of select="SurName"/>
<xslitext>, </xslitext>
<xsl:for—each select="Degree">
<xsl:ivalue—of select="."/>
<xslif test="position() !=last()">
<xsl:itext>, </xsl:itext>

</xslif>

</xsl:for—each>

<xsl:apply —templates select="Contact"/>

</xsl:for—each>

<xsl:if test="not(boolean (Author/Person))">
<xsl:itext></xsl:itext>

</xslif>

<br></br>
'[Specialist]
<xsl:for—each select="Specialist/Person">
<xsl:value—of select="FirstName"/>
<xsl:choose>
<xsl:when test="boolean(MiddleName) ">
<xsl:value—of select="MiddleName"/>
<xslitext>. </xslitext>

</xsl:when>

<xsl:otherwise>
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<xsl:itext> </xsl:text>
</xsl:otherwise>
</xsl:choose>
<xsl:value—of select="SurName"/>
<xslitext>, </xslitext>
<xsl:for—each select="Degree">
<xsl:ivalue—of select="."/>
<xslif test="position() !=last()">
<xslitext>, </xsl:itext>
</xslif>
</xsl:for—each>
<xsl:apply —templates select="Contact"/>
</xsl:for—each>
<xsl:if test="not (boolean (Specialist/Person))">
<xslitext>;;</xslitext>

</xslif>
<br></br>

'[Date] <xsl:value—of select="Date"/>
<xsl:itext></xsl:itext>

<br></br>

'[Validation] <xsl:value —of select="Validation"/>
<xsl:itext></xsl:itext>

<br></br>

</xsl:template>
<xsl:template match="Contact">
<xslitext> (</xsl:itext>
<xsl:for—each select="e—mail">
<xsl:element name="a">
<xsl:attribute name="href">mailto:<xsl:value—of select="."/></xsl:attribute>
<xsl:ivalue—of select="."/>
</xsl:element>
<xslif test="position() !=last()">
<xslitext>, </xslitext>
</xslif>
</xsl:for—each>
<xslitext>) </xsl:itext>
</xsl:template>
</xsl:stylesheet>
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§-5-2. ArdenLibraryForDotNET.XSL

<?xml version="1.0" encoding="UTF—-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:fo="http://www.w3.0org/1999/XSL/Format">

<xsl:template match="Library">

'[SlotName] Library sk sk ks ok ookt stk skt sk koot kot sk stk okokokok o
<br></br>

'[Purpose] <xsl:value—of select="Purpose"/>

<br></br>

'[Explanation] <xsl:ivalue—of select="Explanation"/>

<br></br>

'[Keywords] <xsl:for—each select="Keywords/Keyword">

<xsl:ivalue—of select="."/>

<xslitext>, </xsl:text>

</xsl:for—each>

<xsl:if test="not (boolean (Keywords/Keyword))">

</xslif>

<xsl:for—each select="Citations/Citation">

<xsl:if test="position() =1">Citations:</xsl:if>
<xsl:value—of select="position()"/>.
<xsl:value—of select="CitationLevel"/>
<xsl:value—of select="CitationText"/>

</xsl:for—each>

<br></br>
<xsl:if test="not (boolean (Citations/Citation)) ">
'[Citations]
</xslif>
<br></br>

'[Links] <xsl:for—each select="Links/Link">
<xsl:ivalue—of select="LinkType"/>
<xsl:value—of select="LinkName"/>
<xsl:ivalue—of select="LinkText"/>
</xsl:for—each>
<xsl:if test="not (boolean (Links/Link)) ">

<xslitext>;;</xsl:text>
</xslif>
<br></br>
</xsl:template>
<xsl:template name="LineFinish">
<xslif test="position() !=last ) ">
<xslitext>; </xsl:itext>
</xslif>
<xsl:if test="position() =last()">
<xsl:itext></xsl:itext>
</xslif>
</xsl:template>
</xsl:stylesheet>
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H5-3. ArdenKnowledgeForDotNET.XSL

<?xml version="1.0" encoding="UTF—-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform" xmlns:fo=
"http://www.w3.0rg/1999/XSL/Format">

<xsl:include href="ArdenKnowledgeExpressionForDotNET.xsl"/>

KV = — sttt ol et skl stk stk ol ol ot ol ekttt ol et skt ol skl sl ol kol stk stk ok — — >

<l—- Knowledge slot main —-=>

KV = — sttt ol etk stk stk ol ol ol sl ol ekttt ol et skl ol kol skl ol kol stsktolofolookoR okl ok — — >
V= = etttk ol skotok skt otk skolok skt otk skolok skt ook skolok skt ook skolok skt oo skolok skt ook kool skt okofolok ok — — >
<! —— ookt Generation to VB.INET By Kangsoo Kim ssssskosssostosoottkrs ——>
V= = etttk dolokskotok skt otk skofok skt otk kool skt otk kool skt ook skolok skt oo skolok skt kool skt oskoolok ok — — >

<xsl:template match="Knowledge">
<br></br>
'[Typel] <xsl:value—of select="Type"/>
<br></br>
'[Data]
<br></br>
<!—=— Events HandlerE $3F Define ——>
<xsl:itext>Dim Event_Arden As

New Arden_Delegate (AddressOf Event_Arden_Handler) </xsl:text>

<br></br>
<xsl:apply —templates select="Data"/>
<br></br>
<xsl:if test="boolean (Priority) ">
'[Priority]
<br></br>
<xsl:value—of select="Priority"/>
<br></br>
</xslif>
'[Evoke]
<br></br>
'xsl:apply —templates select="Evoke"/>
'[Logicl
<br></br>
<xsl:apply —templates select="Logic"/>
<br></br>
<!=— 1. If-then—else|If—elseif—else statement ——>
<!—— <xsl:apply—templates select="Action"/> ——>
<I=—= <br></br> ——>
<xsl:if test="boolean (Urgency) ">

'[Urgency]

<xsl:value—of select="Urgency"/>
<br></br>

</xslif>

</xsl:template>
<l—= Knowledge Slot Common Module -——>
<!=— 1. If-then—else| If—elseif—else statement ——>
<= — semopskortsx Generation to VB.INET By Kangsoo Kim sssssosssmstoomtoottrs. ——>

<xsl:template match="If">
<xslitext>If </xsl:text>
<xsl:apply —templates/>
<xsl:itext>End if</xsl:text>

<br></br>

</xsl:template>

<xsl:template match="Condition">
<xslif test="position() >2">
<!=—more than 1 condition exists: if—elseif statement ——>
<xsl:itext>Elseif </xsl:text>
</xslif>

-57-



<xsl:apply—templates/>
<xsl:itext> </xslitext>
</xsl:template>
<xsl:template match="Then|Else">
<xsl:value—of select="name()"/>
<br></br>

<xsl:apply—templates/>
</xsl:template>

<!—— 2. Call statement ——>
<!—— 2.1 Data/ Logic ——>

<'—— stk sttt stk ki ko sk otk skt ok skt kol sk otk skl ok skt ok skotolok skokokokskosoksksiotokok skolokokskoskokoksiolokok skololoksksolokskokok — — >
<'—— sk stk stk kit kot sk otk skt ok skt skoksk otk kool ok skt ok kool skokokokskosokskosrotokok skokokokskokokoksiokokok skololoksksolokskokok — — >

<xsl:template match="Data//Call| Logic//Call">
<!—=— syntax check ——>
<!—— identifier ——>
<xsl:choose>
<xsl:when test="count(Identifier) =0">
<xsl:text>'[TODO] More than 1 identifier is needed.</xsl:text>
</xsl:when>
<xsl:when test="count (Identifier) =1">
<xsl:apply —templates select="Identifier"/>
<!—— apply—templates is used to validate identifier against KEYWORDS ——>
</xsl:when>
<xsl:otherwise>

<!—— more than 1 parameters are present ——>
<xslitext> (</xsl:itext>
<!—— enclose identifiers with parenthesis ——>

<xsl:for—each select="Identifier">
<xsl:apply—templates select="."/>
<!—— apply—templates is used to validate identifier against KEYWORDS ——>
<xslif test="position() !=last()">
<xsl:itext>, </xsl:itext>
</xslif>

</xsl:for—each>
<xslitext>) </xsl:itext>
</xsl:otherwise>
</xsl:choose>
<xslitext>= </xsl:itext>
<xsl:value—of select="Name"/>
<xslitext> (</xslitext>
<xsl:apply —templates select="With"/>
<xslitext>) </xsl:itext>
<br></br>
</xsl:template>

<I—=— 2.2 Evoke ——>

<'—— stk sttt stk ki ok sk otk stk ki kol sk stolok kool ok skt kol kool skokokokskokokosksi okl skokokoksoskokoksiokolok skololoksksolokskokok — — >
<'—— stk st stk stk ki ko sk otk stk kit kol sk stolok skl ok skt kol skotolok skokokokskosoksksiookok skokokokskostokoksiokokok skololoksksolokskokok — — >

<xsl:itemplate match="Evoke/Call">
<xsl:itext>Call </xsl:itext>
</xsl:template>

<!—=—= 2.3 Action ——>

<'—— stk st stk stk ki sk ko sk otk stk ki ok sk stolok stk ok skt ok kool skokokokskosok ki okl skokokokskosokoksiokolok skololoksksolokskokok — — >
<'—— stk st stk stk kit ko sk otk skt kit ok sk otk skl ok skt kol skotolok skokokokskosok ki okl skokokokskostokoksiokolok skololoksksolokskokok — — >

<xsl:template match="Action//Call">
<xsl:itext>Call </xsl:itext>
<xsl:value—of select="Name"/>
<xslitext> </xslitext>
<xsl:apply —templates select="With"/>
<xsl:apply —templates select="Delay"/>
</xsl:template>
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<!——= 2.4 Action ——>

KV — = stesestesteste stk stk sk sk skesksk sttt sttt stk skokostokosk sk skoskosk sttt sttt ok ok kookskoksk skkstskstokokokolokolokokokokoskskosk sokskokokokok sk — — D
KV — = sestestesteste stk stk sk sk skesksk sttt sttt sk ok sokoskokosk sk skskosk sttt sttt okl kookskok sk stskstskotokokokolokolokokokokoskosk sk skokskokokokoksk — — D

<xsl:template match="Delay">
<xsl:itext> Delay </xsl:text>
<xsl:apply —templates/>
</xsl:template>

<= — sxererkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
N — — skttt ekttt st ok ek st s otk etk skt sk stk skt stk otk skt skl otk stk ksl ks osksiokokololkoRsokokkoloRok ok — — >

<xsl:template match="Call/With">
<xsl:for—each select="+">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">
<xsl:itext> </xsl:itext>
</xslif>

</xsl:for—each>
</xsl:template>

<!—— 3. For statement ——>

<'—— stk sttt skt ok sksksf ok sk otk skt ok skt ok sk solok stk ok skt ok kool skokokokskosoksksiookok skolokokskostokoksiolokok skololoksksolokskokok — — >
<'—— stk sttt stk ki ko sk otk skt kit ok sk otk skl ok skt ok skostolok skoskokokskosokskesiookok skolokokskostokoksiokokok skololoksksolokskolok — — >

<xsl:template match="For">
<xsl:itext>For </xsl:itext>
<xsl:value—of select="Identifier"/>
<xsl:text> In </xsl:itext>
<xsl:apply —templates select="+*[position() =2]"/>
<xsl:text> Do</xsl:text>
<br/>
<xsl:apply —templates select="Do" mode="For"/>
<xsl:itext>Enddo</xsl:text>
</xsl:template>
<xsl:template match="Do" mode="For">
<xsl:apply —templates/>
</xsl:template>

K — — stttk stk st s ot skke ksl e st sk et st s ks skt kst e st etk stk stk skl stttk kskolokokoskokokokok ok — —
<= — swrerkreksx Generation to VB.INET By Kangsoo Kim skt ——>
<!—— 4. Assignment statement ——>

<xsl:template match="Assignment">
<xsl:apply —templates select="+[1]"/>
<xsl:itext> = </xsl:itext>
<xsl:apply —templates select="+[2]"/>
<br></br>

</xsl:template>

<!=—5. Comment statement ——>

V= = etk ol skotosk skt ook skl skt ook skolok skt otk kool skt ook skolok skt ook skolokskotoloolok solokokotokoolok ok — — >
<= — seopskortrx Generation to VB.INET By Kangsoo Kim ssstsosssomtoomtoottkrs. ——>
V= = etttk ook skokok skt ook skl skt ook skolok skt ook skl skt ol skolok skt ook skolokskotoloolok olokokatokoolok ok — — >

<xsl:template match="//comment()">
<I——<xslitext>'</xsl:text>
<xsl:value—of select="."/>
<xslitext>'</xsl:text>
<xsl:if test="not (contains (parent::If,'If)) ">
<br></br>
<xslif>——>
</xsl:template>
<!—— 6. Basic elements ——>
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<!——= 6.1 Value ——>

V= — etk ol skotok skt ook skolok skt otk skolok skt otk skolok skt ook skolosk skt ol skolok stk kool skt ok okl ok — — >
<! —— seopskortsx Generation to VB.INET By Kangsoo Kim ssssskosssomstoosoottrs ——>
V= — etttk ol skotok skt otk skl skt otk skolok skt kol kool skt ook skolok skt oo skolok skt ook skolokskotok kol ok — — >

<xsl:template match="Value">
<!—=— Syntax check ——>
<xsl:if test="@otype="'duration"">
<xsl:if test="not (contains ($DurationType,concat ('|',@unit,'| ))) ">
<font class="Error">
<xsl:itext>duration type value "</xsl:text>
<xsl:value—of select="."/>
<xslitext>" requires one of </xsl:text>
<xsl:value—of select="$DurationType"/>
</font>
</xslif>
</xslif>
<!—— Presentation ——>
<xsl:choose>
<xsl:when test="@otype="'string'">
<xslitext>"</xsl:text>
<xsl:value—of select="."/>
<xslitext>"</xsl:text>
</xsl:when>
<xsl:when test="@otype="null"">
<xsl:text> Nothing </xsl:text>
</xsl:when>
<xsl:when test="@otype="duration'">
<xsl:value—of select="@unit"/>
<xsl:value—of select="@otype"/>
<xsl:itext>_Arden(</xsl:text>
<xslivalue—of select="."/>
<xslitext>) </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:ivalue—of select="."/>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<!-—— 6.2 Identifier ——>

<= — sxmeerkeeksx Generation to VB.INET By Kangsoo Kim skttt ——>
) — — stttk st st s s skske ksl e st sk s et st sofese skt kst ke st et stk stk skokestsksok sttt ki kskokokokokokokokokok — —

<xsl:template match="Identifier">
<!—— Syntax check ——>
<!-=— Keyword check ——>
<xsl:call—template name="KeywordCheck">
<xsl:with—param name="Identifier" select="text()"/>
</xsl:call—template>
<xsl:choose>
<xsl:when test="contains (text(),'They") ">
<!—— Special purposes ——>
<xsl:ivalue—of select="../../Identifier [text ) ]"/>.Value
</xsl:when>
<xsl:when test=".='ESCn'">
<!=— Treat CR and LF ——>
<xsl:itext>"\n"</xsl:text>
</xsl:when>
<xsl:when test="boolean (@index) ">
<xsl:ivalue—of select="."/>
<xsl:itext> [</xslitext>
<xsl:value—of select="@index"/>
<xsl:itext>] </xslitext>
</xsl:when>
<xsl:when test="contains (name (following::*),'List") ">
<!—— Special purposes ——>
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<xsl:ivalue—of select="."/>.Values
</xsl:when>
<xsl:otherwise>
<xsl:value—of select="."/>.Value
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<!=— 6.3 List ——>

KV — — skttt ettt st ok ek st s otk etk skt s otk skt skt stk skt skl ok stk ksl ks oskskokokolol ok skokokoloRoR ok — — >
<= — sxeererkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="List">

<xsl:text>New String () {</xsl:text>

<xsl:for—each select="+">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">

<xslitext>,</xsl:itext>

</xslif>

</xsl:for—each>

<xslitext>} </xsl:itext>

</xsl:template>

KV = — sttt ol ekt skl kot stk ol ol ekttt ol ekttt ol el skl ol kol skl ol kol stk tolofolookoRskokatolokok ok — — >

== Data slot -=>

KV = — sttt ol ekt skl stk stk ol ol ekttt ol ekttt ol ek skt ol skl skt ol kol stsktolofolookoR stk ok — — >
V= = etttk otttk skt ook skolok skt ook skolok skt otk kool skt ook skolok skt oo skolok skt ook kolokokotokoolok ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim sssssosssostoomtoottors ——>
V= = etttk ol skotok skt ook skolok skt ook skolok skt otk skl skt ol skolok skt ook skolok skt ook skolokokotokoolok ok — — >

<xsl:template match="Read">
<I=— We] Fst Ay ——>
<xsl:choose>
<I=— WF7E /M) kel fle™.. ——>
<xsl:when test="count (Identifier) =1">
<xsl:apply —templates select="Identifier"/>
I=— ZA #ZEHA] Value—ofE AHE3HA Fil apply-—
templatesE AFE-3TE ——>
<xsl:itext>= Read</xsl:itext>
== FAANA gedd... ——>
<xsl:apply —templates
selelctf="Exist | Sum| Average | Minimum | Maximum | Last | First| Earliest| Latest"/>
<xsli
test="not (boolean (Exist| Sum| Average | Minimum | Maximum | Last | First| Earliest| Latest)) ">
<xslitext> (</xsl:itext>
</xslif>
f!** for version compatibility ——>

<xsl:ivalue—of select="normalize —space (translate (Mapping, '&quot;', '))" />

<xsl:if
test="not (boolean (Exist| Sum/|Average | Minimum | Maximum | Last | First| Earliest|Latest)) ">
<xslitext>) </xslitext>
</xslif>
<xsl:apply—templates select="Where"/>
<xsl:if test="boolean (Exist| Sum| Average | Minimum | Maximum | Last| First | Earliest| Latest) ">
<xslitext>) </xsl:text>
</xslif>
<br></br>
</xsl:when>
== & W7 (27D o)A oW, Array_Arden® %3814 ArrayList® Al&afoF stcp——>
<xsl:otherwise>
<xsl:itext>Array_Arden </xsl:text>
<xsl:itext>= Read</xsl:itext>
<!—— Aggregation ——>
<xsl:apply—templates
select="Exist| Sum| Average | Minimum | Maximum | Last| First| Earliest| Latest"/>
<!—— for version compatibility ——>
<xslif
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test="boolean (Exist| Sum| Average | Minimum | Maximum | Last| First| Earliest|Latest)
and name (x[last()]) ='Where'">
<xslitext> (</xslitext>
</xslif>
<!—— for version compatibility ——>
<xsl:if
test="not (boolean (Exist| Sum/|Average | Minimum | Maximum | Last | First| Earliest|Latest)) ">
<xslitext> (</xsl:itext>
</xslif>
”<X?lifvalue—of select="normalize —space (translate (Mapping, '&quot;', "))" />"
<xsli
test="not (boolean (Exist| Sum| Average | Minimum | Maximum | Last | First| Earliest| Latest))">
<xslitext>) </xslitext>
</xslif>
<xsl:apply—templates select="Where"/>
<xsl:if
test="boolean (Exist| Sum| Average | Minimum | Maximum | Last| First| Earliest| Latest)
and name (*[last()]) ='Where'">
<xslitext>) </xslitext>
</xslif>
<xslitext>) </xsl:text>
<br></br>
<xsl:for—each select="Identifier">
<xsl:apply —templates select="."/>
<xsl:itext> = Array_Arden(</xsl:itext>
<xsl:number format="0"/>
<xslitext> ) </xslitext>
<br></br>
</xsl:for—each>
</xsl:otherwise>
</xsl:choose>
<br></br>
</xsl:template>

<= — sxkrerkrekssx Generation to VB.INET By Kangsoo Kim sttty ——>
N — — skttt ekttt stk ek st s stk etk skt sk otk skt skl otk skt kool otk stk kol ks oskskskokoloRskskokokololokoksk — — >

<xsl:template match="Read/Exist| Read/Sum|Read/Average|Read/Avg">
<xsl:ivalue—of select="name()"/>
== Read®olAx &5 A2He etslEr) ——>
<xslitext> (</xsl:itext>
</xsl:template>

KV — — sttt ettt st ok ek st s kot ok stk skt sk stk skt skotof kokskskstok skl otk stk ksl ks sksiokoksloloR s okokskolokok ok — — >
<!—— sxkerkrekssx Generation to VB.INET By Kangsoo Kim skt ——>

<xsl:template
match="Read/Minimum | Read/Maximum | Read/Last| Read/First| Read/Earliest| Read/Latest">

<xsl:value—of select="name()"/>

!=—Readoll#] 55 ¢tdo]F712 goy. . Fx4 A, ——>

<xslitext> (</xsl:itext>

<xsl:if test="boolean (text))">

<xsl:value—of select="."/>
<xslitext>, </xslitext>

</xslif>
</xsl:template>
KV — — stttk etk st s ot skste kst e st sk et st sfese skt kst ke st etk stk stk skokestesksok stttk kst oskokokoskokokokokok — —
<= — swmrrerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="Read/Where">
<xslitext>, ( </xsl:itext>
<xsl:apply—templates/>
<xslitext>) </xslitext>
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</xsl:template>

N — — skttt ekttt st ok ek st s otk etk skt sk stk skt stk otk skt skl otk stk ksl ks osksiokokslol ok kokkololok ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim stk — —>
A==

Data®oll JAEAELS 59 _ArdenEFZ 5 st}

<!—— End Resolve Aggregation in Read statement ——>
<!—— Begin Resolve Mappings ——>
<xsl:template
match="Data/Event| Data/MLM| Data/Message | Data/Destination| Data/Interface">
<xsl:if test="not (nhame ) ='Event') ">
<xsl:apply —templates select="Identifier"/>
<!—— use apply—templates instead of value—of to validate identifier against Keywords —
->
<xslitext> = </xsl:itext>
<xsl:value—of select="name () "/>
<xslitext></xsl:text>
</xslif>
<xsl:if test="name () ='Event'">
<xsl:value—of select="name () "/>
</xslif>
<xsl:choose>
<xsl:when test="name () ='MLM"">
<xsl:itext>_Arden("</xsl:itext>
<xsl:ivalue—of select="normalize —space (translate (Mapping, '&quot;', '))"/>
<xslitext>") </xsl:itext>
</xsl:when>
<xsl:otherwise>
<xsl:itext>_Arden("</xsl:itext>
<xsl:value—of select="normalize —space (translate (Mapping, '&quot;', '))"/>
<xslitext>") </xsl:itext>
</xsl:otherwise>
</xsl:choose>
<br></br>
</xsl:template>

V= = etttk ook skotok skt otk skofok skt ook skolok skt ook skolok skt ook skolok skt ol o skolok stk ook skotokoolok ok — — >
<! —— seopskortsx Generation to VB.INET By Kangsoo Kim sssssosssostoosoottrs ——>
V= = etttk otk skotok skt ook skolok skt otk skolok skt ook skolok skt ook skolok skt oo skolokskotokoolok solokokotokodolok ok — — >
<xsl:template match="Argument">
<!—— Identifier treatment ——>

Dim sArgumentArray () As String = Environment.GetCommandLineArgs
<xsl:choose>
<!=— when only 1 identifier exists ——>
<xsl:when test="count(Identifier) =1">
<xsl:apply—templates select="Identifier"/> = sArgumentArray (0)
<!—— use apply—templates instead of value—of to validate identifier against Keywords
—-—>
</xsl:when>
<!=—= when more than 1 identifier exists ——>
<xsl:otherwise>
<xsl:for—each select="Identifier">
<xslitext> = sArgumentArray (</xsl:text>
<xsl:number format="0"/>
<xslitext> ) </xslitext>
<xsl:apply —templates select="."/>

<br></br>

<xsl:if test="position () =last Q">

</xslif>
</xsl:for—each>
</xsl:otherwise>
</xsl:choose>
</xsl:template>
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<l== Evoke slot —-=>
<!—— Needs more works ——>
<I==

<xsl:template match="Evoke/Apply">
<xsl:apply —templates/>
<xslitext>;</xslitext>
<br/>

</xsl:template>

-=>
V= = etttk ol skotok skt ook skolok skt ook skolosk skt ook kool skt ook skolok skt ook skolok skt ook skolakskotok okl ok — — >
<! —— skt Generation to VB.INET By Kangsoo Kim ssssskosssostoosoottrs ——>
V= — etttk otttk skt ook skolok skt otk skolok skt otk skolok skt ook skolokskotolk ook skolok skt ook skolokskatok okl ok — — >

<xsl:itemplate match="Evoke/Identifier">
<!—=— syntex check: identifer should be defined in EVENT slot ——>
<xsl:call—template name="DefinitionCheck">
<xsl:with—param name="LocationOfDefinition" select="//Event/Identifier"/>
<xsl:with—param name="ValueOfldentifier" select="."/>
</xsl:call—template>

<!—— presentation ——>
'<xsl:value—of select="."/>
<!—— use value—of instead of apply—templates because the identifier was already

validated in data slot ——>
<xslitext></xsl:text>

<br/>

</xsl:itemplate>

N — — skttt et sttt stttk skt s otk etk skt sk stk skt stk sttt skt kool otk stk sk skl ks osksiokokololoR s siokkoloR Rk — — >
<!—— sxrerkrekssx Generation to VB.INET By Kangsoo Kim skt ——>
<xsl:template match="Evoke/Value">
<!—— syntex check: type should be time ——>

<xslif test="/@type!="time'">

<font class="Error">
<xsl:itext> type type is required</xsl:text>

</font>

</xslif>

<!—— presentation ——>

<xsl:value—of select="."/>

<xsl:apply —templates/>

<xsl:itext></xsl:text>

<br/>

</xsl:template>

<= — sxeeerkreksx Generation to VB.INET By Kangsoo Kim ssssksksssssskirskimtkts ——>
N — — skttt ekttt st ok ek skt s skofek etk skt sk stk skt skl otk skt kool otk stk sk skl ks sksiokok ook iokskoloR ok — — >

<xsl:template match="PeriodicTrigger">
<xslitext>'Every </xsl:text>
<xsl:apply —templates select="Every"/>
<xsl:itext> For </xsl:text>
<xsl:apply —templates select="For/+"/>
<xsl:apply —templates select="Starting"/>
<xsl:apply —templates select="Until"/>
<xsl:itext></xsl:text>
<br/>

</xsl:template>

V= = etttk otttk skt ook skl skt ook skolok skt ook kool skt ol skolok skt ook skolok skt kolokokotok ookl ok — — >
<! —— seopskortsx Generation to VB.INET By Kangsoo Kim ssssskosssomtoomstoottors. ——>
V= = etttk otttk skt ook skolok skt ook skolok skt ook kool skt ol koot skt ook skolok skt ook solokokotokodolok ok — — >

<xsl:template match="PeriodicTrigger/Starting">
<xsl:itext>' Starting </xsl:itext>
<xsl:apply —templates/>
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</xsl:template>

<xsl:template match="PeriodicTrigger/Until">
<xsl:text> Until </xsl:text>
<xsl:apply —templates/>

</xsl:template>

KV — — skttt ekttt st ok ek st s otk etk skt sk otk skt stk toksk skt skl otk stk ks sk osksiokokololkoRsskokkoloRoRoksk — — >
<= — swekerkeekssx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="PeriodicTrigger/Starting//Identifier">

<!—— syntex check: identifer should be defined in EVENT slot ——>

<xsl:call—template name="DefinitionCheck">
<xsl:with—param name="LocationOfDefinition" select—"//Event/ldentlfler”/>
<xsl:with—param name="ValueOfldentifier" select="."/>

</xsl:call-template>

<!—— presentation ——>

<xsl:ivalue—of select="."/>

</xsl:template>

<I—= Logic slot -——>
<l== Expressions are resolved in ArdenKnowledgeExpression.xsl -——>
<= — sxmererkeeksx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="Conclude">
<xsl:text>Arden_Conclude </xsl:text>
<xsl:apply—templates/>
<xsl:itext></xsl:text>

<br/>
</xsl:template>
N — — skttt sttt sk st stk st st sttt skt skt ki sk sk st kst s stokof kit sk kokof ki stk skl soksk kol sksiokokskok sk — — D
== Action slot -=>
KV — — stttk ot ot ek st s skofok etk skt sk otk skt skl otk skt ksl otk stk sk skl ks osksiokok ol ks osiokokokoRoRkokk — — >
<! —— swekeerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="Write">
<xsl:text>Arden_Result.Value = </xsl:text>
<xsl:apply—templates/>

<br></br>
<xsl:text>If bPrmBoolean Then </xsl:text>
<br></br>
<xsl:itext>Console.WriteLine (Arden_Result) </xsl:itext>
<br></br>
<xsl'text>End If </xsl:text>
<br></br>
</xsl:template>
<= — swekerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template match="Action">
<xsl:text>Private Sub Arden_Conclude (byVal bPrmBoolean as Boolean) </xsl:text>
<br></br>
<xsl:apply —templates/>
<br></br>
<xsl:itext>End Sub </xsl:text>
<br></br>

</xsl:template>

==

<xsl:template match="Write">
<xsl:itext>Console.WriteLine ("</xsl:text>
<xsl:apply —templates/>
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<xslitext>") </xsl:itext>
<br></br>
</xsl:template>

<= — skt Generation to VB.INET By Kangsoo Kim stk — —>
KV — — skttt ekttt st ok ek st s stk stk skt sk otk skt skotok otk skt kool otk skstokok ko ok osksiokokololoR s kokskololok ko — — >

<xsl:template match="Return">
<xsl:itext>Return </xsl:text>
(<xsl:apply—templates/>) <br/>
</xsl:template>

<= — sxkrerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
N — — skttt ekttt st ok ek st s otk etk skt sk otk skt stk otk skt kool otk skl ksl ks osksiokokolooR s iokkoloR ook — — >

<xsl:template match="Write/Destination">
<!—=— syntex check: identifer should be defined in EVENT slot ——>
<xsl:call—template name="DefinitionCheck">
<xsl:with—param name="LocationOfDefinition" select="//Destination/Identifier"/>
<xsl:with—param name="ValueOfldentifier" select="."/>
</xsl:call—template>
<!—— presentation ——>
<br></br>
<xsl:text> SendEmail_Arden (</xsl:text>
<xsl:value—of select="."/>
<xslitext> ) </xslitext>
</xsl:template>

N — — skttt sttt sk st stk st sttt st ot ekt skt ki sk s st kst s kokof sfesksk stk kool ki stk skl sk okskololoRskoksiokok — — >
== Syntax Check Common Module -—>
N — — skttt sttt stk s stk st st sttt skt skt otk skl sk ot stk s otk kit kokof ki stk skl sk kol ololsksksiokokskok sk — — D
<!=— 1. Identifier——>
<!—=— Keyword declaration ——>
KV — — skttt ekttt stk ek st s otk kst skt sk stk skt skl otk skt skl ok sksiokok kol ks sksiokoksloloR s siokskoloRokokok — — >
<= — sxseerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:variable name="ReservedWords">| ABS|ACTION| AFTER|AGO|ALERT|ALL]|
AND|ANY| ARCCOS|ARCSIN|ARCTAN| ARDEN|ARE | ARGUMENT|AS|AT|AUTHOR|
AVERAGE|AVG|BE|BEFORE|BOOLEAN|CALL | CEILING|CHARACTERS|CITATIONS|

CONCLUDE| COS|COSINE| COUNTI|DATA|DATA_DRIVEN|DATA—-DRIVEN|
DATE|DAY|DAYS|DECREASE | DELAY | DESTINATION|DO|DURATION| EARLIEST|
ELSE|ELSEIF|ENDDO|ENDIF|END|EQ|EQUAL|EVENT|EVERY|EVOKE|EXIST|EXISTS|
EXP|EXPIRED|EXPLANATION|EXTRACT|FALSE|FILENAME |FIND|FIRST|
FLOOR|FOLLOWING|FOR|FORMATTED|FROM|GE|GREATER|GT|HOUR|HOURS|
IF|IN|INCREASE|INDEX|INSTITUTION|INT|INTERFACE|INTERVALI|IS|
KEYWORDS|KNOWLEDGE|LAST|LATESTI|LE|LEFT|LENGTHI|LESS|LET]
LIBRARY|LINKS|LIST|ILOG|LOG10|LOGIC|LOWERCASE |LT|MAINTENANCE|
MATCHES | MAX|MAXIMUM | MEDIAN|MERGE | MESSAGE | MIN | MINIMUM |
MINUTE |MINUTES | MLM | MLMNAME | MLM_SELF | MONTH| MONTHS|
NE|NEAREST|NO|NOT|NULL|NUMBER|OCCUR| OCCURRED| OCCURS|
OF|OR|PAST|PATTERN|PERCENT |PRECEDING|PRESENT | PRIORITY | PRODUCTION|
PURPOSE|READ|REFUTE| RESEARCH|RETURN|REVERSE |RIGHT | ROUND| SAME |
SECOND| SECONDS| SEQTO|SIN|SINE | SLOPE| SORT | SPECIALIST| SQRT|STARTING]|
STDDEV|STRING| SUBSTRING| SUM| SUPPORT | SURROUNDING| TAN| TANGENT|
TESTING| THAN| THE| THEN| TIME| TITLE| TO| TRIM| TRUE | TRUNCATE| TYPE|
UNIQUE | UNTIL | UPPERCASE| URGENCY | VALIDATION | VARIANCE | VERSION | WAS |
WEEK | WEEKS|WERE | WHERE | WHILE | WITH| WITHIN|WRITE| YEAR| YEARS | UNION|
INTERSECT | EXCLUDING/|CITATION|SELECT | </xsl:variable>
<!=— now, currenttime, eventtime, triggertime, it, and they are used as special identifiers. —

<xsl:variable name="DurationType">|year|years|month|months| week|weeks|day|
days|hour|hours|minute | minutes| second| seconds| </xsl:variable>

<!—— 1. Identifier : reserved words are not allowed to use as identifiers——>

<xsl:template name="KeywordCheck">
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<!—— Syntax check to see if identifier is in the keywords. ——>
<xsl:param name="Identifier"/>
<!—— Variable ReservedWords is defined in Arden 2.1.7.xsl ——>
<xslif test="contains ($ReservedWords,concat ('| ' translate ($Identifier,
'abcdefghijklmnopqrstuvwxyz_',
'ABCDEFGHIJKLMNOPQRSTUVWXYZ_"),'I"))">
<font class="Error">
<xsl:itext>Keyword "</xsl:text>
<xsl:value—of select="."/>
<xsl:itext>" is not allowed to use.</xsl:text>

</font>
</xslif>
</xsl:template>
N — — skttt ekttt st ok ek st sk stk ek skt sk stk skt stk toksk skt kool otk stk ksl ks osksiokokololoRskokkololok ok — — >
<= — sxkrerkekssx Generation to VB.INET By Kangsoo Kim skttt ——>
<'77 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk kot sk ko sk ko sk sk sk sk sk sk sk sk sk sk sk skokoskokokoskokokokoskokokok 77>

<!—— 1.2 Call/Name, Evoke//Identifier, Write/Destination should be mapped in data slot ——>
<xsl:template name="DefinitionCheck">
<xsl:param name="LocationOfDefinition"/>
<!—— Where the identifers are defined ——>
<xsl:param name="ValueOfldentifier"/>
<!=— make a series of identifiers to a string delimited with "|"——>
<xsl:variable name="ListOfldentifiers">
<xslitext>, </xslitext>
<xsl:for—each select="$LocationOfDefinition">
<xsl:value—of select="."/>
<xsl:itext>, </xsl:itext>
</xsl:for—each>
</xsl:variable>
<xsl:if
test="not (contains ($ListOfldentifiers,concat ('|',$ValueOfldentifier,'| )))">
<!=— when the list of identifiers does not include the identier in
testing, it is an error ——>
<font class="Error">
<xsl:text>'Identifier "</xsl:text>
<xsl:value—of select="."/>
<xsl:text>" is not defined in </xsl:text>
<xsl:value—of
select="name ($LocationOfDefinition/parent::*)"/>
<xsl:text> statements.</xsl:text>

</font>
</xslif>
</xsl:template>
<!—— 2. Check number of arguments ——>
K — — stttk etk sttt skke ksl e st sk et st s ks skttt e st etk stk stk skt stk stttk kst oskokokoskoskokokokok — —
<= — sxmererkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>

<xsl:template name="CheckNumberOfArguments">
<xsl:param name="NumberOfArguments"/>
<font class="Error">
<xsl:choose>
<xsl:when test="count (following—sibling::*) =0">
<xsl:itext>'No argument found in "</xsl:text>
<xsl:value—of select="name()"/>
<xslitext>"</xsl:text>
</xsl:when>
<xsl:when test="count (following—sibling::*) &It;$NumberOfArguments">
<xslitext>'Too few arguments in "</xsl:text>
<xsl:value—of select="name()"/>
<xslitext>"</xsl:text>
</xsl:when>
<xsl:when test="count (following—sibling::*) >$NumberOfArguments">
<xsl:itext>'Too many arguments in "</xsl:text>
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<xsl:value—of select="name () "/>
<xsl:itext>"</xsl:text>
</xsl:when>
</xsl:choose>
</font>
</xsl:template>

<I-= Variable Define templates —-——>
N — — skttt sttt sk st stk stk sttt stttk skt ki sk sk skt ekt s sk kof kit kol ki stk skl soksk ikl sksiokokskok sk — — D
<= — kool Generation to VB.INET By Kangsoo Kim stk — —>
N — — stttk skt ok sk st s otk etk skt sk otk skt skt toksk skt kool otk stk ksl ks sksiskokololoR s okokkoloRok ok — — >
<xsl:template name="SelectAllVairable">
<br></br>

<xsl:for—each select="//Identifier">
<xsl:sort/>
<xsl:if test="not(.=preceding::Identifier) ">
<xslif test="contains (.,text())">
<xsl:itext>Private </xsl:text>
<xsl:ivalue—of select="."/>
<xsl:itext> As ArdenVariable</xsl:text>
<br></br>
</xslif>
</xslif>
</xsl:for—each>
<xsl:itext>Private Arden_Result As ArdenVariable</xsl:text>
<br></br>
<xsl:itext>Private Array_Arden As New ArrayList</xsl:itext>
<br></br>
<xslitext>Delegate Function Arden_Delegate(ByVal sPrmString As String) As
String</xsl:itext>
</xsl:template>

<I-—= Utility templates —-=>

<{/xsl:stylesheet>
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B =4, ArdenKnowledgeExpressionForDotNET.XSL

<?xml version="1.0" encoding="UTF—-8"?>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0org/1999/XSL/Transform"
xmlns:fo="http://www.w3.0rg/1999/XSL/Format">
<!—— depricated
<xsl:template match="Parenthesis">
<xslitext> (</xsl:itext>
<xsl:apply —templates/>
<xslitext>) </xsl:text>
</xsl:template>

-
V= = etttk otttk skt ook skolok skt otk kool skt otk skl skt ook koot skt ol skolok kool ook skolokskatokodolok ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim ssssskossssomstootoottkrs ——>
V= = etttk otttk skt ook skl skt otk kool skt otk kool skt ook skolok skt oo skolok skt ook ook skl dolok ok — — >
<K==

gl Child Note7} stuxte]dl 5.
<xsl:template match="Apply|Is| Was|Are| Were| Occur|Occurs| Occurred
| IsNot | WasNot | AreNot| WereNot | OccurNot | OccursNot | OccurredNot">
<xsl:apply —templates select="+[1]"/>
<!—— transfer control of transformation over operators ——>
<!—— Apply, Is, Occur ——>
</xsl:template>

<;——9.2 List Operators ——>
<'__
9.2.1 , (binary, left associative)
9.2.2 , (unary, non—associative)
9.2.3 Merge (binary, left—associative)
9.2.4 Sort (unary, non—associative)
—-—>

<xsl:template match="AddList">

<!=—=has O — infinitive number of arguments ——>

<xsl:for—each select="following—sibling::*">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">
<xslitext>,</xsl:itext>
</xslif>

</xsl:for—each>
</xsl:template>

V= = etttk ol skotok skt ook skolok skt ook skolok skt otk kool skt ol skolok skt ook skookskotskoolok skolokokotokoolok ok — — >
<= — semoopskortrx Generation to VB.INET By Kangsoo Kim sssssosssomstoostoottors. ——>
V= = etttk ol skotok skt otk skolok skt ook skolok skt otk kool skt ook skolok skt ol skolokskotokoolok skolokokotokoolok ok — — >

| —
Folz 279 5&5E e 5502 FAA ReturndlTv &
-=>
<xsl:template match="Merge">
<xsl:value—of select="name ()"/>
<xsl:itext>_Arden (</xsl:text>
<xsl:if test="name (following—sibling::*[1]) ! ='Identifier'>
<xslitext> (</xsl:itext>
</xslif>

<xsl:apply —templates select="following—sibling::*[1]"/>
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<xsl:if test="name (following—sibling::*[1]) '='Tdentifier'>
<xslitext>) </xsl:itext>
</xslif>
<xsl:itext>, </xsl:text>
<xsl:if test="name (following—sibling::*[2]) ! ='Identifier'>
<xslitext> (</xsl:text>
</xslif>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xsl:if test="name (following—sibling::*[2]) ! ='Tdentifier'>
<xslitext>) </xsl:itext>
</xslif>
<xslitext>) </xsl:itext>
</xsl:template>

N — — skttt ekttt st ok ek st s otk etk skt sk stk skt stk otk skt skl otk stk ksl ks oskskokokolooR s skokkoloRokoksk — — >
<! —— sxerrerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
A==

o171 H oA °HDL°PL S A HAYAIAA
Array® YAFE o5
—=>
<xsl:template match="SeqTo">
<xsl:value—of select="name()"/>
<xsl:itext>_Arden (</xsl:text>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext>, </xslitext>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:template>

N — — sttt ekttt st ok ek st s stofeok etk skt sk otk skt skotok otk skt skl ok stk ksl ok osksiokoksloloRsskokskoloRoRokk — — >
<= — sxkrerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
A==

op]Eio7hwﬂmﬂHSmeﬁeRammH+
'[TODO] &l & glsfoF 3t
—-——>
<xsl:template match="Sort">
<xsl:itext> </xsl:text>
<xsl:itext>Sort_Arden (</xsl:text>
<xsl:value—of select="Sort"/>
<xsl:value—of select="@order"/>
<xslitext>, </xsl:text>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext>) </xsl:text>
</xsl:template>

V= = etttk ook skotok skt ook skolok skt ook kool skt ook kool skt ook skolok skt ook skolokskotoloolok skolokokotokoolok ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim sssssosssomstoomsoottrs ——>
V= = etk otk skotok skt ook skofok skt ook skolok skt ook skolok skt ook skolok skt ook skolokskotsloolok ookl oolok ok — — >
<--
: 5 1\ =]
7| 2R 02 Assigned W2 greluisiA ZdEo] Truedd...

-—>

V= = etk otk skotok skt ook skofok skt otk skofok skt otk skl skt ook skolok skt oo skolok skt ook kolokskotok ookl ok — — >
<!=—=9.3 Where Operator —-=>

<xsl:template match="Where">
<xsl:itext> Where_Arden (</xsl:text>
<xslif test="name (+[1]) !="Identifier>
<xslitext> (</xslitext>
</xslif>
<xsl:apply —templates select="+[1]"/>
<xsl:if test="name (x[1]) ! ='Identifier'">
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<xslitext>) </xslitext>
</xslif>
<xslitext> |, </xslitext>
<!——logic expressions ——>
<xsl:apply —templates select="+[2]"/>
<xslitext>) </xsl:itext>
</xsl:template>

<!==9.4 Logical Operators ——>

V= = etttk ol skotok skt otk skolok skt otk skofok skt otk kool skt ook sttt skt ol skolok stk ook kolokokatok okl ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim sssstsosssomstoromtoottkrs ——>
V= = etttk otk skotok skt ook skolok skt ook skolok skt otk kool skt ook skolok skt ook kool skt ook kolokskatokdolok ok — — >

[

VB.NET®|4 2] And/Or¢} 523
<xsl:template match="And|Or">
<xsl:variable name="Operator" select="name ()"/>
<xsl:for—each select="following—sibling::*">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">
<xsl:itext> </xsl:text>
<xsl:value—of select="$Operator"/>
<xslitext> </xsl:text>
</xslif>
</xsl:for—each>
</xsl:template>

N — — stttk st ok ek st s otk stk skt sk otk skt stk otk skt skl otk stk ksl ks osksiokoksloloRsskokkololokoksk — — >
<= — swmkerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
|——
=] o] % =S
VBNET# FdatAIRE 127F S8t
-——>
N — — skttt ekttt st ok ek st s otk stk skt sk stk skt skl otk skt skl ok stk ksl ks sksiokokolooR s kokkoloRokokk — — >

<xsl:template match="Not">
<xsl:text> Not </xsl:text>
<xsl:apply —templates select="following—sibling::*"/>
</xsl:template>

<!=-=9.5 Simple Comparison Operators : higher priority than IsComparison operators
with the same names——>
<!—— They have the same element name as the operators in IS statement. Their priority
is higher than that of IS statement——>
<! —— sxeererkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
<l==

#53 $Fo] #u}...Equal
-—>
KV — — stttk ok okoskoskokokskolok sekoskskolok stk skekoskokslok koo skt skl sl skokokskokskoksolkolsosiololololkokooiokolol kokx — — D>
<xsl:template match="Apply/EQ">

<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call-template>

<!—— presentation ——>

<xsl:apply—templates select="following—sibling::*[1]"/>

<xslitext> = </xslitext>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

<' — —sesfokokskokokok stk ok ki ook stk ok skotokskskokokok skl ksiokokoksk ook soloksioskolokoskskokok skoskolok sksiolokoskskoslokskosolokoksoloksk — — >
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<I—— sxererkreksx Generation to VB.INET By Kangsoo Kim skttt ——>

==
#H=3 §-Zo] A ¢t} .NOT Equal .... <>
-—>
<xsl:template match="Apply/NEQ">
<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call—template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> &lt;&gt; </xsl:itext>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

N — — skttt ekttt st ot ek skt s otk etk skt sk otk skt skt stk skt kool otk stk ksl sk osksiokokolookoRsskokkoloR ook — — >
<= — sxmkerkeeksx Generation to VB.INET By Kangsoo Kim skt ——>
<M==
#HZFo] $5HY Ak >

—-—>

N — — skttt ettt st ok ek st s stk ki skt sk stk skt stk otk skt skl otk stk ks sk oskskokokololkoRsokokkoloRokoksk — — >
<xsl:template match="Apply/GT">

<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call-template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> &gt; </xslitext>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

V= — etk ol skotok skt ook kool skt ook skolok skt ook kool skt ook skolok skt ol skolok skt ook skolokskotok okl ok — — >
<! —— seopskortsx Generation to VB.INET By Kangsoo Kim ssssskosssomsoosoottrs ——>
V= = etk ook skotok skt ook skolok skt ook skolok skt ook kool skt ook skolokosktolk ook skolok skt ook skolokokotokofolok ok — — >
==
- o =
#H5o] 58 Arh.. <

-——>

V= — etttk otk skotok skt ook skolok skt ook skolok skt otk kool skt ook skolok skt oo skolok skt ook skolokokotokoolok ok — — >
<xsl:template match="Apply/LT">

<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call—template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> &lt; </xsl:text>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

<! —— sxmkrerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
KV — — skttt ekttt st ok ek st s stk etk skt sk otk skt stk sttt skt skl otk stk ksl ks osksiokokolookoR s kokskoloRok ok — — >
<I==
= o = —

F=o] £=nt} AAY Aok, >=
-——>
<xsl:template match="Apply/GE">

<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
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</xsl.call—template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> &gti= </xsl:text>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

<= — skt Generation to VB.INET By Kangsoo Kim skttt — —>
KV — — sttt ekttt skt ok ek st s otk ek skt sk stk skt stk otk skt skl ok stk ksl ks siokokolooR ikl ok — — >
<I==
= o = —

HZo] $Znr} AAY P <=
-
<xsl:template match="Apply/LE">

<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call—template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> &lt;= </xsl:itext>

<xsl:apply —templates select="following—sibling::*[2]"/>
</xsl:template>

<!=—= 9.6 Is Comparison Operators and ——>
<!=—= 9.7 Occur Comparison Operators ——>
<= — sxmrrerkekssx Generation to VB.INET By Kangsoo Kim skttt ——>
<l==
e T Rl 2
-—=>
<!=—=Unary expressions ——>

<xsl:template
match="Present|Null| Boolean| Number| String | Is/TimeType | Duration|
Is/ListType|IsNot/TimeType | IsNot/ListType">
<xsl:if test="not(contains (name (parent::*),'Are')) and not(contains (name (parent::*),'Is"))">
<xsl:apply —templates select="following—sibling::*[1]"/>
</xslif>
<!——=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not") ">
<xsl:itext> </xsl:text>
<xsl:value—of select="substring—before (name (parent::*),'Not')"/>
<xsl:text>Not</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:value—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<xsl:choose>
<xsl:when test="contains (name (), Type') ">
<xsl:value—of select="substring—before (name ), Type")"/>
</xsl:when>
<xsl:when test="contains (name (),'Null') ">
<xsl'text>Nothing</xsl:text>
<xslitext> (</xsl:itext>
<xsl:if test="contains (name (parent::*),'Are') or contains (name (parent::*),'Is')">
<xsl:apply —templates select="following—sibling::*[1]"/>
</xslif>
<xslitext>) </xsl:text>
</xsl:when>
<xsl:otherwise>
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<xsl:value—of select="name () "/>
<xslitext> (</xsl:itext>
<xslif test="contains (name (parent::*),'Are') or contains (name (parent::*),'Is")">
<xsl:apply —templates select="following—sibling::*[1]"/>
</xslif>
<xslitext>) </xsl:itext>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<!——Binary expressions : lower priority than the same operators after 'Apply'——>
<'—— she sk st ske sk skeste sk skt sk sk sk sk sk sk sk sk sk sk sk ske sk steske sk stk ske stk sk skt sk st skt sk sk s sk sk skeoske sk skt sk skt sk skosteosk stk skeoskosk skoskosk skoskokoskoskolokokolokok ——>
<= — sxmkerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
==
2t
-=>
<'—— she sk steoske sk skeoste sk skt sk sk sk sk sk sk sk sk sk sk sk ske sk steske sk stk ske stk sk skt sk st sk st sk sk st sk sk skeoske sk skt sk skt sk skt sk skeskosk stk sk kot skoskok sk skolokokolkokosk ——>

<xsl:template match="EQ">
<xsl:call—template name="IsBinaryComparison">
<xsl:with—param name="Operator">=</xsl:with—param>
</xsl:call—template>
</xsl:template>

<= — sxrrerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
KV — — skttt ekttt st ok ek st s otk etk skt sk stk skt skt sttt skt kool otk stk kol ks osksiokokololkoRsskokskoloR ook — — >
N

An. 7152 EHF ool Fusk 9. Few EHHojok Guls}

=y e R A Parameteri [Edh=
EH% Q?t IsBinaryComparison®l| 4 Parameter® = $tc}.
—-—>
<xsl:template match="LT">
<xsl:call—template name="IsBinaryComparison">
<xsl:with—param name="Operator">LessThan_Arden</xsl:with—param>
</xsl:call-template>
</xsl:template>

KV — — skttt ekttt st ok ek st s otk kst skt sk stk skt skt sttt skt skl ok stk ksl ks osksiokokololoR s skokskoloRok ok — — >
<= — sxmkrerkreksx Generation to VB.INET By Kangsoo Kim skt ——>
<M==
= 3T — 5] = /\ ST ~ 5
Atk 7152 k¥ Eojof Bzt gla x| oo g7}

Q... det EV‘_‘-—_ x3aA.. Parameter:r_ %71\2}
3t g 6‘*5 IsBmaryComparlsonOI]/\‘] Parameter® #] & 3tt}.
—-——>
<xsl:template match="GT"> ) )
<xsl:call—template name="IsBinaryComparison">
<xsl:with—param name="Operator">GreaterThan_Arden</xsl:with—param>
</xsl:call—template>
</xsl:template>

= — stttk stk s s s ot skte kst e st sk et stk skt kst e st et stk stk skt stk sk sttt ksksokskokokokoskokokskokok — —
<! —— semopskortsx Generation to VB.INET By Kangsoo Kim ssssskosssomsoromtoottrs. ——>
) — — stttk st s st sksfe kst e st s et st s ks skttt e st ket st s ekt stk sk stttk kskokokokoskokokokok ok — —
<=—

A7 A s EE EARlck Fust g3 few TATolck gt

(})V]\T_‘H].../.\OE]_% StEg T AL Parameteri *7]13}

2 3 T -

S oF=1= [sBinaryComparisondl A Parameter= 2t}
-=>
) — — stttk st st st skste kst e st sk et st sfese skt kst e st et stk stk skt stttk kst skokokoskokokokokok — —
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<xsl:template match="LE">
<xsl:call—template name="IsBinaryComparison">

<xsl:with—param name="Operator">LessThanEqual_Arden</xsl:with—
param>
</xsl:call—template>
</xsl:template>
<= — skt Generation to VB.INET By Kangsoo Kim stk — —>
<'—— she sk st ske sk skeoste sk skesie sk skt sk sk sk sk sk sk sk sk sk ske sk steske sk stk sk stk sk skt sk st skt sk sk s sk sk skeoske sk skt sk skt sk skt sk stk stk sk kot stttk skolokokokokok ——>
<l==
A 2ok 7182 EATelor @it Sl e wasojor dulz)
o, Q. dre THA.. Parameteri [ERdh=

g ez ISBmaryCOmparlsonf’ﬂH Parameter® = &3t}

<xsl:template match="GE">
<xsl:call—template name="IsBinaryComparison">
<xsl:with—param name="Operator">Greater ThanEqual_Arden</xsl:with—param>
</xsl:call-template>

</xsl:template>

N — — skttt ettt st ot ek st s otk stk skt sk stk skt skt toksk skt skl otk sksiokok kol ks osksiokokololkoRsskokkoloRok ok — — >
<! —— sxmkerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
A==

GE LE, GT, LTl #@ste= s HEZ vheth
<xsl:template name="IsBinaryComparison">
<xsl:param name="Operator"/>
<!—=— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>
<!=—=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not") ">
<xsl:value—of select="substring—before (name (parent::*),'Not')"/>
<xsl:itext>Not</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:ivalue—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<xsl:value—of select="$Operator"/>
<xslitext> (</xsl:itext>

<!—— for is/occur operators ——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<!——it's is/occur operator ——>

<xslitext> , </xslitext>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>

</xsl:template>

<= — sxeerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
) — — stttk etk sttt skte kst e st sk s et st sk skt kst e st etk stk stk skokestesksok stk ksksokskokokokoskoskokokok ok — —
A==
Duration After/Before Standard—Date ==> 7| Y A2 F¥E Duration?te] @x-o]%
Arrd dAE dAET
-
) — — stttk et sttt skfe ks e st sk et st sk skt kst e st etk stk stk skt stk stk stk kst oskokokoskokokskokok — —
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<xsl:itemplate match="After|Before">
<!——it's is operator ——>
<!—— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call-template>
<!——=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not") ">
<xsl:ivalue—of select="substring—before (name (parent::*),'Not")"/>
<xsl:text>Not</xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:value—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<!—=— Preposition ——>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden (</xsl:itext>
<!=—=Subject——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext>, </xslitext>
<!=—=0Objective——>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:template>

<= — seopskortsx Generation to VB.INET By Kangsoo Kim sssssosssomtoromtoottrs ——>
==
A grol sk WA B2 R /7heke] Ego] HA o ¥2
Tksl= gl ——>
<xsl:template match="In">
<!—=—it's is operator ——>
<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call-template>
<!=—=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not') ">
<xsl:value—of select="substring—before (name (parent::x),'Not')"/>
<xsl:itext>Not</xsl:text>
</xsliwhen>
<xsl:otherwise>
<xsl:value—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<!—=— Preposition ——>
<xsl:itext>In(</xsl:itext>
<!==0Objective——>
<xsl:choose>
<xsl:when test="name (following—sibling::*[2]) ! ='Identifier'">
<xslitext> (</xsl:itext>
</xsl:when>
<xsl:otherwise>
</xsl:otherwise>
</xsl:choose>
<!=—=Subject——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext>, </xslitext>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xsl:if test="name (following—sibling::*[2]) ! ='Identifier'>
<xslitext>) </xsl:text>
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</xslif>
<xslitext>) </xslitext>
</xsl:template>

<'—— Binary expressions ——>
<! —— sxmkprkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
<l==
s ot grol Exp2el slldsh 7]3bo] I3 5] Qb Soj7hs
A& sl Booleand =2 Wt} WithinPast_Arden

-—>
<xsl:template match="WithinPast">

<!=—Unary operators including Reverse operation——>

<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call-template>
<!=—=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not") ">
<xsl:value —of select="substring—before (name (parent::*),'Not')"/>
<xsl:text> Not </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:value—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<!=— Prepositionl ——>
<xsl:value—of select="name ()"/>
<xsl:itext>_Arden (</xsl:text>
<!=—=Subject——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext> , </xslitext>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:template>

<!—— Ternary expressions ——>
<= — sweeeerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
<)==
Visual Basicell §l& &oltty oujo] BhA| A2 whEo] Fojof Frt.
->
<xsl:template match="WithinTo| WithinFollowing | WithinPreceding| WithinSurrounding">
<!——Unary operators including Reverse operation——>
<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">3</xsl:with—param>
</xsl:call—template>
<!——=Verbe with/without nigation——>
<xsl:choose>
<xsl:when test="contains (name (parent::*),'Not") ">
<xsl:ivalue—of select="substring—
before (name (parent::*),'Not") "/>
<xsl:text> Not </xsl:text>
</xsl:when>
<xsl:otherwise>
<xsl:value—of select="name (parent::*)"/>
</xsl:otherwise>
</xsl:choose>
<!—— Prepositionl ——>
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<xsl:value—of select="name ()"/>
<xslitext>_Arden (</xslitext>
<!—=—=Subject——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext> | </xslitext>
"<xsl:apply —templates select="following—sibling::*[2]"/>"
<!—— Prepositionl ——>
<xslitext>, </xslitext>
<!==0Objective 2——>
"<xsl:apply —templates select="following—sibling::*[3]"/>"
<xslitext>) </xslitext>
</xsl:template>

<= — sxkrerkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
N — — skttt ekttt st ok ek st s otk etk skt sk otk skt stk otk skt kool otk skl ksl ks osksiokokolooR s iokkoloR ook — — >
<—-

Visual Basico] §l& golctiy ojuje] ghA] A& qhEo] Foof ).
Exp29] d#bel Explo] 2& dAolwd True
-=>
<xsl:template match="WithinSameDayAs">
<!=—=Subject——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:itext> </xslitext>
<!=—=Verbe——>
<xsl:ivalue—of select="name (parent::*)"/>
<!——Nigation——>
<xsl:if test="contains (name (parent::*),'Not') ">
<xsl:text> Not </xsl:text>
</xslif>

<!—— Prepositionl ——>
<xslitext> WithinSameDayAs_Arden( </xsl:text>
<!=—=0Objective 2——>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:template>

V= = etk ol skotok skt otk skl skt ook skolok skt ook kool skt ook skolok skt ol skoosk skt kolokokatokoolok ok — — >
<! —— swewopskortsx Generation to VB.INET By Kangsoo Kim sssssosssomstoomstoottors. ——>
V= — etk ol skofok skt otk skolok skt otk skolok skt otk skl stk ook skolok skt ol o skolok skt ook kolokokotok ookl ok — — >
<-=

A4d 2AS AT A

S R S U

VBNETOIA & 7} BA2 Ads)izs 7159,

-=>
<!1--9.8 String Operators ——>
<xsl:template match="Concat">
<xsl:for—each select="following—sibling::*">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">
<xsl:itext> &amp; </xslitext>
</xslif>
</xsl:for—each>
</xsl:template>
<!I-—9.9 Arithmetic Operators ——>
<! —— swekerkreksx Generation to VB.INET By Kangsoo Kim sttty ——>
==
Expl® Exp2E A& vt TP ++++++++++++++++++
-=>
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<xsl:template match="Apply/Plus">

<xsl:for—each select="following—sibling::*">
<xsl:apply —templates select="."/>
<xslif test="position() !=last()">

<xslitext> + </xsl:itext>

</[xslif>

</xsl:for—each>

</xsl:template>

V= — etttk ol skotok skt otk skolok skt otk skolosk skt otk kool skt ook skolok skt ol skolok stk kolokokotokodolok ok — — >
<= — skt Generation to VB.INET By Kangsoo Kim sssstsosssomstoromtoottkrs ——>
V= = etttk otk skotok skt ook skolok skt otk kool skt otk kool skt ook skolok skt ook skolok skt ook kolokskotok ookl ok — — >
A==

Expl¥ Exp2E AR 8l Shap... stk ootk

<xsl:template match="Apply/Times">
<xsl:for—each select="following—sibling::*">
<xsl:if test="name () ='Apply' and contains ('Plus| Minus',name (./*[1]))"> (</xsl:if>
<xsl:apply —templates select="."/>
<xsl:if test="name () ='Apply' and contains ('Plus | Minus',name (./*[1]))">) </xsl:if>
<xsl:if test="position() =last Q">
<xslitext> * </xslitext>
</xslif>
</xsl:for—each>
</xsl:template>

<= — sxskrerkreksx Generation to VB.INET By Kangsoo Kim skt ——>
<l==
Expl¥ Exp2& A2 wjst= &
—-=>
<xsl:template match="Apply/Minus">
<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—param>

</xsl:call-template>

<!—— presentation ——>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xslitext> — </xsl:itext>

<xsl:if test="name (following—sibling::*[2]) ='Apply"' and
\ contains ('Plus | Minus',name (following—sibling::* [2] /*[1])) "> (</xsl:if>

<xsl:apply —templates select="following—sibling::*[2]"/>

<xsl:if test="name (following—sibling::*[2]) ='Apply"' and

contains ('"Plus | Minus',name (following—sibling::* [2] /*[1]))">) </xsl:if>
</xsl:template>

<= — semoopskortsx Generation to VB.INET By Kangsoo Kim sssssosssomstokomsoottrs ——>
==
Bxp1sh Bxp2 A ieizabe @0 NI

<xsl:template match="Apply/Divide">

<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">

<xsl:with—param name="NumberOfArguments">2</xsl:with—
param>

</xsl:call—template>
<!—— presentation ——>
<xsl:if test="name (following—sibling::*[1]) ='Apply' and
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contains ('"Plus | Minus | Divide',name (following—sibling::*[1]/+[1]))">

(
</[xslif>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:if test="name (following—sibling::*[1]) ='Apply' and
contains ('Plus | Minus| Divide',name (following—sibling::*[1]/*[1]))">

</xslif>
<xsl:itext> / </xslitext>
<xsl:if test="name (following—sibling::*[2])
contains ('"Plus | Minus | Times | Divide',name (following — s1b11ng sk

y' and

T RE5RS

</xslif>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xsl:if test="name (following—sibling::*[2]) ='Apply' and
contains ('Plus | Minus | Times | Divide',name (following—sibling::*[2] /+[1])) ">

</xslif>
</xsl:template>

<= — sxmererkeeksx Generation to VB.INET By Kangsoo Kim skttt ——>
| J—_—
->
<xsl:template match="Apply/Power">
<!—— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—
param>

</xsl:call—template>

<!—— presentation ——>

<xsl:if test="name (following—sibling::*[1]) ='Apply' and
contains ('Plus | Minus | Times | Divide',name (following—sibling::*[1]/%[1])) ">

(
</xslif>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:if test="name (following—sibling::*[1]) ='Apply' and
contains ('Plus| Minus| Times | Divide',name (following—sibling::*[1]1/*[1]1)) ">

</xslif>
<xsl:itext> " </xslitext>
<xsl:if test="name (following—sibling::*[2])
contains ('"Plus | Minus | Times | Divide',name (following — s1b11ng sk

=' nd
[/ )

</xslif>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xsl:if test="name (following—sibling::*[2]) ='Apply' and
contains ('Plus | Minus | Times | Divide',name (following—sibling::*[2] /+[1])) ">

</xslif>
</xsl:template>

<I-—9.10 Temporal Operators ——>
V= = etttk ol skotok stk otk skolok skt ook skofok skt otk kool skt ook skolok skt ook skolok skt skolokokotok okl ok — — >
<! —— seopskortsx Generation to VB.INET By Kangsoo Kim ssssskosssomstoomtoottors. ——>
V= = etttk ol skotok skt otk skolok skt ook kool skt ook kool skt ol skolosksktolk ook skolokskotoloolok skolokokotok okl ok — — >

I——
Duration After/Before Standard—Date ==> 7| 94%}Z 4-E] Duration?t2] E#o]%
74]/‘“5} G5 dAF
7124 AE Stringo] ohvbe} ®IGFE wofof shry,

-=>

<' — —siefokokskokokok ok kokskokokokskokokok sk kokskotoksksk ook sokokoksiokokokskosokok okl sioskoloksksk ok skoskooksksiolokoskskoskokskosolokoksoloksk — — >
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<xsl:template match="Apply/Before| Apply/After| Apply/From">

<!—— syntax check for number of arguments ——>
<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call—template>

<xsl:value—of select="name O)"/>

<xsl:itext>_Arden (</xsl:text>

<!—— presentation ——>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xslitext> , </xslitext>
<xsl:apply —templates select="following—sibling::*[2]"/>

<xslitext>) </xsl:itext>

</xsl:template>

N — — skttt ekttt st ok ek st s otk etk skt sk stk skt stk otk skt skl otk stk ksl ks oskskokokolooR s skokkoloRokoksk — — >
<! —— sxmererkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
<I—=
Duration After/Before Standard—Date ==> 7]FYAZ ¥ Duration?te] dxfols
A s dAE,
-
KV — — skttt ekttt st ok ek st s otk etk skt sk stk skt skt stk skt skl ok stk ksl ks sksiokokololoR s siokkoloRokoksk — — >

<xsl:template match="Apply/Ago">
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:itext> Ago </xsl:itext>
</xsl:template>

<!I-—9.11 Duration Operators ——>
<= — sxmkrprkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
==
Year : Return Month
Month ' Return Month
Week : Return Seconds
Day : Return Seconds
Hour : Return Seconds
Minute : Return Seconds
Second : Return Seconds
A 2be] g wET
<|—— s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk st sk sk st sk sk st sk st sk sk sk st sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokok ——>
<!=— Year|Month| Week| DayIHourI Minute| Second are already ——>
<xsl:template match="Year| Month| Week | Day | Hour | Minute | Second">
<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call—template>
<!—— presentation ——>

<xsl:value—of select="name ()"/>
<xsl:itext>_Arden (</xsl:itext>
<xsl:apply —templates select="following—sibling::*"/>
<xslitext>) </xsl:text>

</xsl:template>

<! —— sweeerkreksx Generation to VB.INET By Kangsoo Kim skt ——>
<|77 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk kot sk ko sk ko sk kot sk sk sk sk sk sk sk sk skokoskokokokokokokokokokok 77>
A==

ExtractYear ¢ Return Year

ExtractMonth :  Return Month
ExtractWeek : Return Week
ExtractDay : Return Day
ExtractHour : Return Hour
ExtractMinute @ Return Minute
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ExtractSecond : Return Second
A7k s e
<xsl:itemplate match="ExtractYear | ExtractMonth| ExtractWeek | ExtractDay | ExtractHour |
ExtractMinute | ExtractSecond">
<!—— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call—template>
<!—— presentation ——>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden(</xsl:text>
<xsl:apply —templates select="following—sibling::*"/>
<xslitext>) </xsl:text>
</xsl:template>

<!—=-=9.12 Aggregation Operators with Index Extraction Aggregation operators——>
<1--9.12.18 Element (binary), 9.12.19

Extract characters ... (unary, right associative) are not yet covered ——>
<!==SeqTo is included in 9.2——>

V= — etttk otk skotok skt ook skolok skt otk skolok skt otk kool skt ol skolok skt oo skolokskotsloolok kolokokotok kol ok — — >
<! —— sepopskortsx Generation to VB.INET By Kangsoo Kim sssssosssomstoomstoottors ——>
V= = etttk otk skotok skt otk skolok skt ook skolok skt otk kool skt ol skolok skt ool skolok skt ook skolokskotokodolok ok — — >
==

Count : Return 7

Exist : Return gto] 9lo™..

Average: Return 3+

Median : Return &9

Sum @ Return @A

Stddev : Return Z<=#x}

Variance : Return At
—-—>
<xsl:template match="Apply/Count| Apply/Exist| Apply/Average | Apply/Median|
Apply/Sum | Apply/Stddev| Apply/Variance">
<!——Unary operators including Reverse operation——>
<!—— syntax check for number of arguments ——>
<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden (</xsl:itext>
<xsl:apply —templates select="following—sibling::*"/>
<xslitext>) </xsl:text>
</xsl:template>

<= — seopskortsx Generation to VB.INET By Kangsoo Kim ssssskossssomtoomtoottkrs. ——>
==
Any : 3YetE True™ True Return
All o BEF Trueduwyt True Return
No : R Falsedw % True Return
Reverse : o g&9] o+ A¥
<xsl:template match="Apply/Any | Apply/All| Apply/No| Apply/Reverse">
<!——Unary operators including Reverse operation——>
<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>

<!—— presentation ——>

<xsl:value—of select="name()"/>
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<xsl:itext>_Arden(</xsl:itext>
<xsl:apply —templates select="following—sibling::*"/>
<xslitext>) </xsl:itext>
</xsl:template>

<= — sxmkerkeekssx Generation to VB.INET By Kangsoo Kim skttt ——>
<l==

Minimum FoIH #}EZFT ALH

Maximum @ FoZ 5% H3

IndexMinimum : Fo% FEF HA2Fo] Y+ JA 3

IndexMaximum : FoZ #HES HAgtel A= HAX%k

Last @ Folxl @53 W mpA gk

First @ Foixl =5 9 A4 7

Earliest : T3 FHEFY A|tE 7P Wk 3k

Latest | 7ol 559 Agbe 7b4 =8 3t

IndexEarliest : =013 55 Algbo] 7pak whE Zhe] 91X 3k

IndexLatest : FoX #HEF AlZko] 7Hd =9 ko] $1A%k
—-=>

<xsl:template match="Apply/Minimum | Apply/Maximum | Apply/IndexMinimum |
Apply/IndexMaximum | Apply/Last|
Apply/First| Apply/Earliest | Apply/Latest| Apply/IndexEarliest| Apply/IndexLatest">
<xsl:choose>
<xsl:when test="count (following—sibling::*) =1">
<xsl:value—of select="name()"/>
<xsl:if test="name (following—sibling::*[1]) !='List'">
<xsl:itext>_Arden(</xsl:text>
</xslif>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:if test="name (following—sibling::*[1]) ! ='List'">
<xslitext>) </xslitext>
</xslif>
</xsl:when>
<xsl:when test="count (following—sibling::*) =2">
<xsl:value—of select="name()"/>
<xsl:itext>_Arden(</xsl:text>
<xsl:apply —templates select="following—sibling::*[1]"/>
<xsl:itext>, </xsl:itext>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:when>
<xsl:otherwise>
<!—=— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
</xsl:call—template>
</xsl:otherwise>
</xsl:choose>
</xsl:template>

<!—— sxmkeprkreksx Generation to VB.INET By Kangsoo Kim skttt ——>
[—
FAX FEFTAA A6l 7 ke s FtobA Attt

—-—>

<!1--9.13 Query Aggregation Operators ——>
<1—-—9.13.2 Nearest ... From (binary, right associative) 62 ——>
<xsl:template match="Apply/Nearest">

<!—— syntax check for number of arguments ——>

<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">2</xsl:with—param>
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</xsl.call—template>

<!—— presentation ——>

<xsl:value—of select="name()"/>

<xsl:text>_Arden(</xsl:text>

<xsl:if test="name (following—sibling::*[1]) ='Apply"">
<xslitext> (</xsl:text>

</xslif>

<xsl:apply —templates select="following—sibling::*[1]"/>

<xsl:if test="name (following—sibling::*[1]) ='Apply"">
<xslitext>) </xsl:itext>

</xslif>

<xslitext>, </xsl:text>
<xsl:apply —templates select="following—sibling::*[2]"/>
<xslitext>) </xslitext>
</xsl:template>

<= — sxkrerkrekssx Generation to VB.INET By Kangsoo Kim skttt ——>
<l==
Increase : ;Zroi;ﬂ ET%%)\';:—E Alole] Z=713k(exp2 — expl)
Decrease : Fo]7 BEZHE Aol Az (Expl — Exp2)
<xsl:template match="Increase|Decrease">
<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden(</xsl:text>
<xsl:apply —templates/>
<xslitext>) </xsl:text>
</xsl:template>

<= — sxkerkeeksx Generation to VB.INET By Kangsoo Kim skttt ——>
<I==
Pcntlncrease D FolH EEIE Alo]9 %ﬂ%k;% %2 A (exp2 — expl)
PcntDecrease : Fo|x EEZE Atolo] ZHAa#S %2 AAH(Expl — Exp2)
<xsl:template match="PcntIncrease | PcntDecrease">
<!—— syntax check for number of arguments ——>

<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>
<xsl:itext></xsl:itext>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden (</xsl:itext>
<xsl:apply —templates/>
<xslitext>) </xslitext>
</xsl:template>

<!-=9.16 Numeric Function Operators ——>
= — sttt ool skl sk sk stk ot kol ol et stk ol sk ok skl kol el sk sk otk sk skl okl skolftokskoRskokoRkok ok — —
<= — seopskortsx Generation to VB.INET By Kangsoo Kim sssssosssomstoomstooottors. ——>
= — stttk ool skl sk sk sl otk sl ol el s sk s ol sk ok skl kol stk sk sk ot sk sk skl ool skolftokskoRskokoRkok ok — —
<--

Arccos @ Arc—Cosine

Arcsin ! Arc_Sine
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Arctan : Arc_Tangent
Cosine
Sine
Tangent
Exp : the power of its argument
Log
Logl0O
Int @ 77k A5
Floor
Ceiling
Truncate
Round
Abs
Sart
AsNumber: to_number
—-—>
<xsl:template match="Arccos|Arcsin| Arctan| Cosine| Sine| Tangent|Exp|Log]|
Logl0/|Int|Floor| Ceiling| Truncate | Round| Abs| Sqrt| AsNumber">
<!—— syntax check for number of arguments ——>
<xsl:call—template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>
<xsl:value—of select="name()"/>
<xsl:itext>_Arden (</xsl:itext>
<xsl:apply —templates select="following—sibling::*"/>
<xslitext>) </xsl:text>
</xsl:template>

<!==9.17 Time Function Operator ——>

<= — sweeerkreksx Generation to VB.INET By Kangsoo Kim skt ——>
N — — skttt ekttt st ok ek skt s kot ok etk skt sk stk skt stk kot sk skt skl otk stk ksl ks skesiokokoloR sk skokskoloRok ok — — >
A==

- Y .

g W] AdE e 2" A (Time) 4ol 27]
-=>
<xsl:template match="Apply/TimeOf">

<!—— syntax check for number of arguments ——>
<xsl:call-template name="CheckNumberOfArguments">
<xsl:with—param name="NumberOfArguments">1</xsl:with—param>
</xsl:call-template>
<!—— presentation ——>

<xsl:value—of select="name()"/>

<xsl:itext>_Arden (</xsl:text>

<xsl:apply —templates select="following—sibling::*"/>

<xsl:itext>) </xslitext>

</xsl:template>
</xsl:stylesheet>
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Abstract

Developing an ArdenML XSLT for

Clinical Decision Support System

Kangsoo Kim
Graduate School of Public Health

Yonsei University
(Directed by Professor Young—Moon Chae, Ph.D)

This study was initiated to develop eXtensible Markup Language
(XML) module for Arden Markup Language which can be used in
Clinical Decision Support System (CDSS). Arden Syntax was chosen
as the HL7 standard language because of the advantages such as
information sharing and reusability. But, at the same time, it also has
problems such as Curly Brace problem and problem of requiring
additional compiler. Development of Arden Syntax compiler not only
requires a lot of time and efforts, but also requires reorganization of
existing systems according to the Medical Logic Module. This is also
an erroneous process.

There were several structural differences in three approaches:

Arden Syntax 1s Category; ArdenML 1s Tag; and Visual Basic is
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Comment, Function, Events, Class, and Procedure. XSLT was
developed by analyzing three approaches. Based on XSLT, ArdenML
was translated into Visual Basic and the interface module was
developed to allow communicating with legacy systems.

In this study, we verified that ArdenML can effectively used in
developing CDSS by developing the hypertension Medical Logic
Module with clinical rules on hypertension and developing interface
and XSLT that i1s capable of translating to various systems using
widely used general—purpose computer languages (such as VB, C#,
JAVA). Most of the CDSS are independently developed and run, and
therefore they require re—entry of rules, but this system makes it
easier to interface with the existing systems simply by translating or
compiling rules. This enhances development efforts to Rule Based

CDSS.
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