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Active Documents: Programs by Form Designers
Chul-Ki Nam'- Jae-Hak J. Bae'" - Hae-Young Yoo''

ABSTRACT

The Web plays an important role as information source and most Web applications are document-centric. A document implies an intention
of its own designer, which can be utilized actively in automation of business processes. Through an understanding of an intrinsic nature of a
document function, we can see a document as an executable computer program in a special case. For this approach, we propose an active
document model that is composed of form, knowledge base, rules, and queries, For reusability and interoperability of a document, each component
of the proposed model is uniformly represented in XML. The proposed active document not only plays a passive role in providing user interfaces,
but alse 15 a document that a machine can infer and process with reading a procedure of document processing and business rules intended by
document designers, Through this approach, document can interact with machines and can cooperate with other applications. For applicability
of our active document, we show a case study for the processing of purchase orders in a B2B e-Commerce system. This paper is expected
to provide the framework of accelerating the development of intelligent applications through our approach regards form document as a computer
program. In short, the proposed active document contains knowledge representation and processing method, consequently our document will play
an important role in providing a concept of document of pursuing in Semantic Web.
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® Prolog
(1) 7 EH

person (john, 33).

person (mary, 20).

person (jane, 20).

cousin (Personl, Person?) : — parent (Parentl, Personl),
parent (Parent2, Person2), sibling (Parent], Parent2).
believe (Person, FFacts) : — persen (Person, _), Facts.

e CG (Conceptual Graph)

<KR language = “CG">

Age < Property ; // Declare Age as a subtype of Property
Cousin(Person, Person) (Relation type Cousin} ;

[Person : “John"] <~

< /KR >

(Believer) <- [Descr : [Person : “Mary”] - { (Chre) > [Age : *a]
(Cousin) —> [Person] —> (Chre) -> [#a] ;

e KIF (Knowledge Interchange Format)
<KR language = “KIF">

(Define-Class Age (7X) : Defl (Property 7X))

(Exists ((?j Person))

)
M</KR>

(Define-Ontology Example (Slot-Constraint-Suger topLevelOntology))
(Define-Relation Cousin(?s ?p) : Def (And (Persen ?s) (Person 7p)))
(And (Name ?j John) (Believer 7 (Exists ((?m Person) (7p Person) (7a Age))

(And (Name ?m Mary) (Chrc ?m 7a)
(Cousin ?m ?p) (Chre ?p ?7a)

® RDF (Resource Description Framework)

< t #Person bagID

< /t#Person > </RDF >

< !-- RDF notation (with allowed abbreviations) ; this file is named
< RDF xmins : rdf = “http://www.w3.org/ TR/WD-rdf-syntax #" xmlns : t = “httpy//www.bar.com/topLevelOntology” >
< (lass ID = “Age” > < subClassOf resource = “t #Property”/ > < /Class >
< Property Type ID = “Cousin” > < comment > Relation type Chre (Characteristic) < /comment >
< range resource = “t#Person’/ >
< domain resource = “t #Person”/ > < /PropertyType > </RDF >

< RDF xmlns = “http//www.w3.0rg/TR/WD-rdf-syntax #" xmlns : x = “http://www bar.com/example”
xmins © t = “http://www.bar.com/toplevelOntology” >
< Description aboutEach = “#Statement_01" > <t #Believer > John </t #Belicver > < /Description >
= “Statement_01" > < t#Name > Mary </t #Name >
< x#Chre > < x#Age ID = “age” > < /x#Age > </x#Chrc >
< x #Cousin > < t#Person > < x#Chre resource = “#age”/ > < /t#Cousin >

“example” ——>

(J2! 3) XA ESe| H|W
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(2) A2] (maryet janeo] AFETAY o)

- = believe (john, (cousin (mary, jane), (person (mary, AgeOfMary),
person (jane, AgeOfJane), AgeOfMary == AgeOfJane))).
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4 2 | <atom> = o <relator>
= A | <number> HAZIE | <relator>
w4 | <variable> A <hn><relationship>
* A | <structure> [ it A | <hn><relationship> |

(2" D) <3 39 Yyte 2784 2458 ERML
¢] DTD(Document Type Definition)& vFebsic),

<!ELEMENT ruleset (hn#* ) >

< IELEMENT hn ( relationship* ) >

< IELEMENT relationship { relator, relationship#,
(variablelatom|number )*)>>

< ELEMENT relator (#PCDATA )} >
< !ELEMENT variable (#PCDATA) >
<!ELEMENT atom (#PCDATA) >
<!ELEMENT number (#PCDATA) >
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9l ERMLEZ #A-E 4o ‘?13?-} 73t o] ERMLE ©l&
o EINEE Alaglefl A ALEE7] YENE Y 7 7| u
Alzgle] 28 73t FARoz sty e]z]of g}

W mre A A8 289 98 duek(Backward) F2
S 7L Sl SWI-Prolog[25] S AH&512ith ERMILS
Prolog® FEAA M Fa5h7] e+ Yef2] Prolog
Zo g W3kslis 2hgdo] Washh o]& DCGs(Definite Cla
use Grammars)$ o]88le] THEo{ 2 XMIL2Prolog 37
612 Ed st (28 69 ol grEo hite
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e discountRate(CustomerNumber, OrderNumber, ItemNumber, TotalAmount, '15 %)
@ :- premium Customer(CustomerNumber), TotalAmount > 1000.

l Prolog2XML & & 37|

<?xml version="1.0" encoding="euc-kr" 7>
<RuleSet>
= <hn>
<relationship>
<relator> ;- </relator>
<relationship>
<relator> discountRate </relator>
<variable> CustomerNumber </variable>
<variable> OQrderNumber </variable>
<variable> ftem Number </variable>
<variable> TotalAmount </variable>
<atom> 1§ % </atom>
oy </relationship=
®, <relationship>
i <relator> , </relator>
<relationship>
<relator> premium Customer </relator>
<variable> CustomerNumber </variable>
</relationship>
<relationship>
<relator> &gt; </relator>
<variable> TotalAmount </variable>
<pumber> 1000 </number>
</relationship>
</relationship>
</relationship>
</hn>
</RuleSet>

fo e o i ——

:@ Rule = [ (discountRate(_G8515, G8533, G8551, (G8569,'15 % ") i- premium Customer(_G8515), _G8369=1000) ]

(22 6) Prolog T+&!3 ERMLE| B2t of

a4 2ol gelg F2A(discountRate)o] 88 S shal ade U 7 FALAR o]Fojdr) (D) AREA UE |
& 4 glt}h oo zZtzte] Wl SWI-Prologdlld gt oA @ dHely, @ dF 23, 18l: @ AMEA MHA

Y& W45z gdde gie9 845 5dd FHL 3 So|th, M4l niel o] B =Foldl My AATE
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B =Ry Ao SEEAE O U

sfe EAAolsh Aelol et A5

Fe Zzadolt EAE Zzadde BYoE YT
q 0

7 S 49 mde AgUsad. BARRE FASE

7}zZte] gt }43} Zol bl JH= FALL D 2
(Structure)= FA 9 =83l fxolth & A2 ztz

o A=R@A I 7t AFE FAHEE "EoE, UEdy
ot dedelE Hesh: Yotk @ X ¥ (Presentation)
<= XMLZ 28" #49 =4 722 AzdHes #d
e XSL Aot} #2E fdsts XML ¢ 58S
et XSL 45 A48t HTML A4 842 443
th o] MAlEA T AFEA ¢dE|He] 29 d8E ) @ A
AWl o] 2 (Knowledge Base):= Prolog =

D:

=
foBe g AqeolAs AT A% 59, Wl e

13-4 & Bl *1'1]’*7} ool siEEct @ f# (Rule)
e QTS #Ao g A
2l JUIE‘SPEL AnkA el A4l 22 Rt ol
7 ZaA~E Hostz Aol 73, dolg HFd
Zog dolE FAMY A%z, 1gn Y222 3

£ 5ol stk oldE FHL 94 Prolog TE R FHA
Fell Prolog 7732 XML %#¢l ERMLZE 3w} 22

e 6 A Query)t SR Aol g
r:%MEi Az 9 FAAYE 28 Ao} o5 ztzhe]

3
XMLE d35A 2@ AAEA dlo 34 =
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o AubA (Generic)ol o] oF @it Aotat=
g2 mugle] HgAolefor gt 2
9 HHew d AMEHE Ho|ojof du XML 7|

TF2 olejel ERMLS E43 9% =

A gotof gt

o 3= ojoF sh(Integrated) : SEEAS Al
T F@EHo ok &t a8n ‘§"§ H s5EAe 4
Fe AT B 4 ofEe|dow v
mlessly) #gtEojop gt

° i}’?} 7Fedllof gt} (Extensible) - &,
2 HAF Aoz YR JF 22
T glojof g},

o AL-8517] 41 ¢loF ch(Easy to use) : ol A44A
A7 FEEAE AT o AR AREA SHF o]
25 AFde APNE AEE 5 dofoF dge A
ojut.

rsL‘ R
lo

A9k dH(Portable) : SEFA] Al 2w
HAE EFel FA @aBo] FLd E4x ] ¢ol

olAE bsail s7] 98l Avisk 9 F)uke] 2ol
gasich olg 3 FFEA telug 47 7 FHa
Atk o] FEEA dAeliE Agatel de dolN N
B FEEAE A4 B
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[SR=pn

S5pd dgoluz AHE SEEAT EZEdudA
dole AZS Ea WS} amloa AeHE B4e o
S (a8 5 2 o A @ ©A ERML 443
@ B 7é9—l gde 729 *‘ﬂi 49 Ao A
of AEH o i

ouazs | au, | 2 Skt

Prolog =&
(wetiverule.pl)

QR

Ruls Editor

4E JisE Ay
(erml.xml)

XML 22|
(querymi)

@ Prolog @2 projog |:>
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=R AR HTML 349 A48AS A44e) g, A
A deldeld A48 mxT 7o) fAE dele) A4
% 3 el A BAY F gtk A4 el ol
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or

Hol] AFHo AYHA Hr), ol ERAE A7
QUERY=H: ==z A4¥d, F2H4715 73 #3449
T2 & activerulepl Lo AAEG, <GE 5>9F <F 6>
Tuj e Aad A& " FHRZeY, o= FAIAHTE A
L35to] Aador ZAHC

(F 5 7= TE(EHE)

It A E 4

HA Fojede] 10000YN T &
o] 15.0%¢°]t}.

} discountRate!CustomerNumber, Name, Tel,
Prolog | Email, Address, OrderNumber, TotalAmount,
T3 | Delivery, ‘15.0% ")

= TotalAmount > 1000.

AE vigwel Quick Servicedl A%, THlT
o 1092 F7Hu] g8 o AEsof o)
additional Cost(CustomerNumber, Name, Tel,
Prolog | Email, Address, OrderNumber, TotalAmount,
7F3 | Delivery, '10% Additional Cost)

- Delivery == ‘quick service',

I

(3+3 2)

g |

(E 6 728 73

A E FEHE, F egde v 4
Fojop gt

mandatoryField 1{CustomerNumber, Name,
Tel, Email, Address, OrderNumber, Total-
Amount, Delivery, ‘The Customer Number must
be entered’)

(5434 1) = var{CustomerNumber).

mandatoryField 2(CustomerNumber, Name, Tel,
Email, Address, OrderNumber, TotalAmount,
Delivery, “The Order Number must be entered’)
= var{OrderNumber).

mandatory Field_3!CustomerNumber, Name, Tel,
Email, Address, OrderNumber, Total Amount,
Delivery, ‘The Total Amount must be entered’)
= par(Total Amount ).

ol v | nAME, & Fulgede] delHege el

datatypeValidate 1(CustomerNumber, Name, Tel,
Email, Address, OrderNumber, Total Amount,
(T 2) Delivery, ‘The data type of Customer Number is
o o] & Number’)

= P_:;Okij? = not(number{CustomerNumber)).

' | datatypeValidate 2(CustomerNumber
OrderNumber, ISBN, Quantity, TotalAmount,
‘The data type of Total Amount is Number’)

- notinumber(TotalAmount)).

HFET | Prolog
T 2

Ao (28 79 @, @ HA DA A AdE MAdE
o] dlelE] ebdat qrael ffi'ﬁi' Aol QA7 AEHeR A
At SEEA 298 Vel adtiveFormonl #H
S @ FEAd AAwel2E HFehe KBxml, 2 w9
Marzel 2elAAES L8 orderformaml, @) A
] 35S UERE ermlxmi, 2T @ A8 "ol
o U= quervamis T3S activeFormaxmi2

1o

s r‘_ﬂ
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T3 2ol BEHoz: 49 XML #ME F4H0A 9
Atk =g Ao g e e XML 4 o|t,

< ?xml version = “1.0" encoding = “euc—kr'? >

<IDOCTYPE activeForm [
<IENTITY knowledgebase SYSTEM “KBxml ™ >
<IENTITY form SYSTEM “orderformaxml " >
<IENTITY rule SYSTEM “ermixmi " >
<ENTITY query SYSTEM “querv.xmi " >

>

< Active_document >
&knowledgebase
&form ;
&rule ;
&query ;

< /Active_document >

6.3.2 SeaAe Hd

TEEAME Adse GAME ZA F wAE A
(1 @AM += ERML M2 Prolog 730z wWgsi=
gAeltt. o] WA= MaEAe doly Axd MY
8 XMLZProlog M#715 Al&8le] ermlxmi=5FH e
9] Prolog 7r# 2.2 #3so] Prolog A Aulo] 2z A 2§
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