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Active Documents: Programs by Form Designers
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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 also is 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 systern. 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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person (john, 33).

person (mary, 20).

person (jane, 20).

cousin (Personl, Person?) : - parent (Parentl, Personl),
parent (Parent2, Person?2), sibling (Parentl, Parent2).
believe (Person, Facts) : - person (Person, _), Facts.

® CG (Conceptual Graph)

<KR language = “CG">

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

</KR>

[Person : “John"} <- (Believer) <- [Descr : [Person : “Mary”] - { (Chrc) -> [Age : *a] ;
(Cousin) —> [Person} -> (Chrc) —> [+al ;
11

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

(Define-Class Age (?X) : Def (Property ?X))

(Exists ((?j Person))

)
M</KR>

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

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

® RDF (Resource Description Framework)

</t #Person > < /RDF >

< !-- RDF notation (with allowed abbreviations) ; this file is named “example” -->
<RDF xmins : rdf = “http://www.w3.org/TR/WD-rdf-syntax #” xmlns : t = “http://www.bar.com/topLevelOntology” >
<Class ID = “Age” > < subClassOf resource = “t #Property”/ > < /Class >
< PropertyType ID = “Cousin” > < comment > Relation type Chrc (Characteristic) </comment >
< range resource = “t#Person”/ >
< domain resource = “t #Person”/ > </PropertyType > </RDF >

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




604 HEXEIE=ZXI B M10-BH X62(2003.10)

(2) A9 (mary$t janeo] AF&#AL o)

: - believe (john, (cousin (mary, jane), (person (mary, AgeOfMary),

person (jane, AgeOfJane), AgeOfMary == AgeOfJane))).
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<IELEMENT ruleset (hn* ) >

< !ELEMENT hn ( relationship* ) >
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<IELEMENT relator (#PCDATA) >

< !ELEMENT variable (#PCDATA ) >

<!ELEMENT atom (#PCDATA) >

<'ELEMENT number (#PCDATA) >
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R discountRate(CustomerNumber, OrderNumber, ltemNumber, Totaldmount, '15 %")
1 := premium Customer(CustomerNumber), TotalAmount > 1000.

Prolog2XML i & 7|

<RuleSet>
<hn>
<relationship>

<relationship>

. </relationship>
2 <relationship>

<?xml version="1.0" encoding="euc-kr" 7>

<relator> :- </relator>

<relator> discountRate </relator>
<variable> CustomerNumber </variable>
<variable> OrderNumber </variable>
<variable> ItemNumber </variable>
<variable> TotalAmount </variable>
<atom> 15 % </atom>

<relator>, </relator>
<relationship>
<relator> premiumCustomer </relator>
<variable> CustomerNumber </variable>
</relationship>
<relationship>
<relator> &gt; </relator>
<variable> TotalAmount </variable>
<number> 1000 </number>
</relationship>

</relationship>
</relationship>
</hn>
</RuleSet>
XML2Prolog B & 2|
3 Rule = [ (discountRate(_G8515, _G8533, _G8551, _(G8569,'15 % ') :- premiumCustomer(_G8515), G8569>1000)]

(& 6) Prolog T#&/zt ERMLS| 2t of
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B =AM Agdshs 5FEAE I R AdE A4
2 Tgen BAACis Aol W A5E AUk 7
FE ZRado|th, BAE ZaYAel #FPeE HI2d
71 98 EA49 2ads AR PG FARDE FAGE
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Yol AFHoz HAHHA dr} 015 Z2HE A7 A
QUERY#= =22 Qa4 fAAYE 8 A4
T&& activerulepl Qo) AFAAT <X 559 <& 6>
Teled A FHE 2 FHEH, ol THHEAVE A
B3t AgHow FAHTH
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(_1:'1;3] b discountRate(CustomerNumber, Name, Tel,
&ele Prolog | Email, Address, OrderNumber, TotalAmount,
T2 Delivery, ‘15.0%")

= TotalAmount > 1000.

(4 2) o] AE wl$EHo] Quick Servicedl 3%, FulE Y
F7Hl& d 10%9] F7H8& o A &sjof gk
additionalCost(CustomerNumber, Name, Tel,
Prolog | Email, Address, OrderNumber, TotalAmount,
2 | Delivery, ‘10% Additional Cost’)
= Delivery == ‘quick service'.
(E 6 T8y 7al
i 4 x 4
o 1 ARG, FEUDT, F FF YL @) 9
ool
mandatoryField_1(CustomerNumber, Name,
Tel, Email, Address, OrderNumber, Total-
Amount, Delivery, “The Customer Number must
be entered’)
4 1) = var{CustomerNumber).

PR mandatoryField_2(CustomerNumber, Name, Tel,

s Prolog X
7 2 Email, Address, OrderNumber, TotalAmount,

| Delivery, “The Order Number must be entered’)
= var{OrderNumber).
mandatoryField_3(CustomerNumber, Name, Tel,
Email, Address, OrderNumber, TotalAmount,
Delivery, ‘The Total Amount must be entered’)
= var{Total Amount).

o o | nAwz, 3 FuFde dolbade 2abolt

datatypeValidate_1{CustomerNumber, Name, Tel,
Email, Address, OrderNumber, TotalAmount,
72 2 Delivery, ‘The data type of Customer Number is
glo] g Number’)

B 9 liffolz]g = not(number(CustomerNumber)).
datatypeValidate_2(CustomerNumber)
OrderNumber, ISBN, Quantity, TotalAmount,

‘The data type of Total Amount is Number')

= not(number(TotalAmount)).

Ao (¥ 1o @, @ WA AN A4a A4Es
o] ol ElydF Tt} wat Ao} WArE AFHeR A
%3511:} TEEA e UehlE activeFormxml 3+

& @ FEN AW 28 ATFoE KBaml, @ EAe
A A Txet ~ElANEE X8 orderformaml, @ &4
o] #AL JYellE ermlaoml, 283 @ AHEA A9 ¢
3L Jehle queryxmls& X8t activeFormamle o
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23 ol 2ElHozt 49 XML EAZ 74HA 3
A o)A ozt shiel XML B4l

< ?xml version = “1.0” encoding = “euc-kr”? >

<IDOCTYPE activeForm [
<IENTITY knowledgebase SYSTEM “KB.xml" >
<IENTITY form SYSTEM “orderformxmi” >
<!ENTITY rule SYSTEM “ermixml” >
<IENTITY query SYSTEM “query.xml” >

>

< Active_document >
&Kknowledgebase ;
&form ;
&rule ;
Kquery ;

< /Active_document >

6.3.2 5%

TEEME %‘333% gAAE 2A 5 dAE AR
(1 @A) A= ERML ¥A41& Prolog 7322 ¥H§sh:=
gAoITh o] BAlNE MR HoE HFEH 7‘13%
A3 XML2Prolog ¥&718 A3t ermlxmlZ2%H o
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WHE BEE ZMY BRI EHD SEVE
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ERROR ! ]

« ‘The Customer N
= 'The Order Numb
¢ The Total Amoun
« ‘The data type
I “The data typa of Total Amount i Number "

< S@& FM(Integrity Constraints)e) ABAY >

<?xmt versian="1 0" encoding="auc-kr" 7>

oryFeld. 1>"Tha Customer Number must be entorad '</mandatoryr aid_i»
@ Order Number must be entered </

oy
e deta type of Custamer Number < Nt

FThe data type of Total Amount is Number
>
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