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(A New Approach to Active Documents and its Application)
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Abstract The web is an important source of information and most of Web applications are based
on form documents in HTML. These HTMI. hased form documents only play a role as user interfaces,
and they do not involve the procedures or rules of business process which form document designers
assume. However, form documents imply methods for treating documents, and these embedded
procedural knowledge can be utilized actively in automation of business process. In this respect, we
investigate the activeness of documents with cognitive science to automate business processes based
on form documents. Through this, we have a new concept and applicability of active documents. Our
active documents include business rules und declarative knowledge to support the automation of
document processing. Also, we propose a processing framework for the active documents. The
framework has two phases: build time and run-time. In order to demonstrate the usefulness of the
proposed framework, a prototype called ActiveForm is designed and implemented for requisition
processing of an Internet Procurement system. The result shows that our approach which explicitly
represent knowledge of form designer in active documents with Prolog and processing them in an
inference engine can enhance the intelligence of Internet applications.
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<IELEMENT  ruleset (hn) >
<!{ELEMENT  hn (relationship*) >
<IELEMENT relationship (functor, relationship*,
(variablelatom|number)*) >
<JELEMENT  functor (#PCDATA) >
<IELEMENT  variable (#PCDATA) >
<!{ELEMENT  atom (#PCDATA) >
<IELEMENT  number (#PCDATA) >
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PremiumCustomer(CustomerNumber):-
CustornerNumber > 100, CustomerNumber < 200.
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<?xml version="1.0" encoding="euc-kr"?>
<IDOCTYPE ruleset SYSTEM "erml.dtd”>
<ruleset>
<hn>
<relationship>
<functor> - </functor>
<relationship>
<functor> premiumCustomer </functor>
<variable> CustomerNumber </variable>
</relationship>
<relationship>
<functor> , </functor>
<relationship>
<functor> &gt; </functor>
<vyariable> CustomerNumber </variable>

<pumber> 100 </number>

</relationship>
<relationship>
<functor> &lIt; </functor>
<variable> CustomerNumber </variable>
<number> 200 </number>
</relationship>
</relationship>
</relationship>
</hn>
</ruleset>
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premiumCustomer(CustomerNumber)

:~ CustomerNumber > 100, CustomerNumber < 200.

SFuYoldA F pulFHo] 100074 oM delH 156%E At 12 ] ALl 10%E
g,

discountRate(CustomerNumber, OrderNumber, OrderDesc, ItemNumber, Quantity,

124%5F | Prolog 73

9 )

(3 2) . , ,
Sols ) DehverDa.te, TotalAmount, Requestor, ‘15.0 percent’)
Prolog 72 | - premiumCustomer(CustomerNumber), TotalAmount > 1000, !
discountRate(CustomerNumber, OrderNumber, OrderDesc ItemNumber, Quantity,
DeliverDate, TotalAmount, Requestor, '10.0 percent’).
o n | mE yupzEe wieal 2EUA U949 2AGY, AL Bast
(73 3) needOrderNotice(CustomerNumber, OrderNumber, OrderDesc,ItemNumber,

%% | Prolog & | Quantity, DeliverDate, TotalAmount, Requestor)

:— purchaseOrder(CustomerNumber, OrderNumber,itemNumber, Quantity).

S5 e & 7lE9o] 100084 opFold wr1ge] FuldAzRE 1080l 1 919]
A5-ee ¥ridel 204t

orderDeliverDate(CustomerNumber, OrderNumber, OrderDesc ItemNumber, Quantity,

BNy

(gj 03 ) DeliverDate, TotalAmount, Requestor,’day10’)
Prolog 72 | :- premiumCustomer(CustomerNumber) ; TotalAmount > 1000.
orderDeliverDate(CustomerNumber, OrderNumber, OrderDesc ItemNumber, Quantity,
DeliverDate, TotalAmount, Reguestor,’day20’).
X 3 dlojel 249 AfEA (Data Integrity Constraints)
#_ 3 ‘ T ®x ¥
9 7 ()2 BAE PE= A g3¥didol g
(4 5) mandatoryField(CustomerNumber, OrderNumber, OrderDesc,ltemNumber,
BFYE | Prolog 73 | Quantity, DeliverDate, TotalAmount, Requestor, "g71942+E ¥=A] YHsAL")
.~ var(DeliverDate).
o} m % Quantity)& £ZH Number)#9t 7Fs3ith
(73 6) datatypeValidate(CustomerNumber, OrderNumber, OrderDesc, ItemNumber, Quantity,
djoleld | Prolog 7% | DeliverDate, TotalAmount, Requestor, ‘&A% AH3H Q")
.~ not(number(Quantity)).
GHtA D 8 " [EE9(tem Name)ol JHHUOH F3H(Quantity)& W= g ojof gt
=gk interrelationship(CustomerNumber, OrderNumber, OrderDesc, ItemNumber, Quantity,
24z Prolog #& | DeliverDate, TotalAmount, Requestor, 'F%#& =X JHEA L")
&4 :~ nonvar(ItemNumber), var(Quantity).
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t} ARz TEEAY d¥Ek dlolele <Business

<7xml version="1.0"7>

<IDOCTYPE active_doc [

<IENTITY data SYSTEM “data.xml”>
<!ENTITY business_rule SYSTEM
"business_rule.xml”>

<IENTITY integrity_constraint SYSTEM
"inlegrily_constraint.xml”>

1>

<Active_document>

&data;

&business_rule;

&integrity_constraint,

</Active_document>
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Data>, 28|32 YF773L <BusinessRule>, dlolel &
248 A% AkFAL <Constraints> {42 THE
S

<?uml version="1,0" ?>

<!DOCTYPE active_doc (View Source for full doctype...)>
- <Active_document>
- <BusinessData>
<Customerhumber>121</CustomerNumbers
<PONumber>P0Q-20020228-01</FONumber>
<OrderDate>19-MAY-2002</0OrderDate>
<Ship0ate>25-MAY-2002</ShipDate>
<Requestor>BLEWIS</Requestor>
<ItemNumber>PC-1-23</ItemNumber>
<ItemName>DELL4900S</ItemName>
<Quantity>100</Quantity>
<UnitPrice>150</UnitPrice>
<Totalamount>15000</Totalamount>
</BusinessData>
- <BusinessRule>
+ <hn>
</BusinessPule>
- <Constraints>
+ <hn>
</Constraints>
</Active_document>
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3" 10 5FEAMY XML %3

» 28A: ERMLE Prolog 7+& o 29| w3
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& XML2Prolog ®l#7|& AM&Ete] ERML &4
(business_rule.xml, integrity_constraint.xml) 2 %€}
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deolelt AAEe Qe XMLEMZRE XSLTE
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- tell('result.html’).
— write(’ <HTML>').
= write('<BODY>").
S<FEL
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Hrh
- (discountRate(150, 'PO-100", 'PCT%’, 'PC-114-32',
100, '2002/10/05', 3000, ‘james’, Message),
format(’ <FONT COLOR="RED">&?)8:</FONT>
~q™n’,[Message]),write(' <BR>"),
fa11
, true
).
LEFES L
- write(’ </HTML>').
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Reouusnbon 121, PO-20020228-01 for |5 000,00 requires your aopvoval :

Approval requested for:

Requisifion
Number 121
Description PO-20020228-01
Amount 15,000.00
Forward From BLEWIS
Requestor BLEWIS
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