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An XML Document Rules Description Language
DRDL Based on a Feature Logic and its Application
to Document Exchange Systems on the Internet

MAKOTO IMAMURA," KEISUKE WATANABE,! TOMOHIRO MASUSHIOf
and AKEHIRO WATABEf

We propose a document rules description language (DRDL) to develop XML processing
functions such as validation, transformation and relational mapping in internet-based docu-
ment exchange systems. Semantic constraints over the structures and the contents of XML
elements are represented in DRDL as formulae in a feature logic traditionally used for rep-
resenting linguistic constraints in unification grammars. A set-valued feature is newly intro-
duced, and existential and universal quantifiers are used to represent cardinality and uniform
constraints on multiple elements. We have developed an XML application development frame-
work based on DRDL, and evaluated it in the industrial systems for government to business
document exchange, elevator design support, facility management and Web EDI. The result
shows that DRDL has sufficient expressive power and software development productivity for
the system development of industrial applications. The proposed framework can improve
hours of developing document rules 2.7 times and code line sizes 6.5 times in comparison with
coding validation logic with Java language.
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Fig.1 Cross-field constraint with DRDL.

[V x € //ASY = 1.
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02 0000 XMLOOOO
Fig.2 An input XML document.

I x € //H#E s.t.( count(.)= //3EEK)

03 00O0oDoooooooo
Fig.3 Cross-field constraint with DRDL.

<EEH> 5 </ EEH>
<Y A B>
<HEfE> L. </dEE>
<HEES L </dEES>
</HfE ) A B>

04 0O0O0 XMLOODO
Fig.4 An input XML document.

Vi € M. (/7Y = ) o /8 R |

05 O0ODOODOOO
Fig.5 Cross-filed-type constraint with DRDL.
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04: ( z/®MH = y/ROW[position(z)]/DATE A

05: z/#E = y/ROW[position(z)]/DENATSU ) ) )

06 XML-RDBOOOOODO
Fig.6 RDB mapping constraint with DRDL.
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Fig.7 An input XML document.
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08 O0Ooo
Fig.8 An output XML document.

(a) //a = //b+ //c
(b)Vx € //a. ( n=position(x) A ( //aln] = //bln] + //c[nl ) )

09 DO0O0ODOOO0ODOOOOOO0OOOO
Fig.9 Vector expression with DRDL.
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Fig. 10 Architecture of DRDL framework.
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Fig.11 A DRDL formula with XML syntax.
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Table 1 Comparison in working hours of developing
document rules.

A ORI DRDL Java UEILE
P 70 sec 182 sec 2.6 1%
IZ - R HIK9 46 sec 142 sec 3.1 4%
IR 68 sec 180 sec 2.6 i
) 61 sec 168 sec 2.7 &%

02 00000000
Table 2 Comparison in the quantity of rule descriptions.

HlF DOFER DRDL Java hE R
PRI 2517 16.51T 6.6 &%
PZ - R K 2,017 15.0 1T 7.5 1%
IRAFRLHIAY 3.01T 17.3 17 5.8 1%
S 2517 16.3 1T 6.5 1%
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public Result validate (Document doc) {
try { nodelist list = getElementList (doc, “//#fE");
int lenl = list.size();
String txt2 = getText (doc, “//¥@E%");
int len2 = Integer.parse (txt2);
if (lenl != len2) { return new Result(false);}
else { return new Result(true);}

} catch (Exception ex) { ex.printstacktrace();} }
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Fig. 18 Sample code of Java.
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