Vol. 45 No. SIG 11(ACS 7)

ooooooooooooooooooooboo

00000 XMLOOOO NanafusiOO OO OO

0O o o ot o o o of oo oooff

goooooo XMLOOOOOOOOOOOOOOOO0OO000000000000000000
XMLOOOOOOOOOOOOOOOOOOOO0O0oO0o00o0o0o0o0o0o0o0o0o000o00o000
goooooooooooooOoDOoOOoOOOCOOCOOOOO0OOOoOoOoooooooooooooo
00000000000 XMLOOOO NanafusiOOOOOOOOOOO0O0OOOOOOOOCOOO
goo0oo0oOo0oooOo0ooOo0ooO0O00O000000 XMLOOOOOOOOOOOBOO0O
gooooooooooooooOoOoooOoOOOOOOOOCOOOCOOOOOOOOOOoOooooo
0000o0o0o0ooooooooooooooOoOoOOOObOOO0OOObOOOO0ObOO0O0O0Oooooooo
goooooooooooooOooOOoOOOCOCOCOOOOCOOOOO0OOOO0OoOoOooooooonoo
0000000000000 0000000O0000OO000o0o0 Y% 0000000000000

Nanafusi: A Programming Environment for Demand-driven
XML Processing with an Efficient Implementation

KENJI NIIMURA,#2 MASAKAZU YAMANAKAt and ToMIO KAMADA*t

The opportunity to process streaming XML data across a network is increasing as many
kinds of information are exhibited as XML data. To process multiple network data efficiently
and return quick responses, it is important to adopt techniques such as pipelining processing
and latency hiding. This paper proposes a programming environment for network XML data
processing. Our system consists of a databinding tool and a XML tree operation library. Us-
ing our system, programmers can handle XML data as typed-tree structure objects. And our
system provides efficient data processing based on demand-driven evaluation, which enables
process pipelining and latency hiding. Through the performance evaluation on several bench-
marks, our system reveals quick response, and also succeeds to reduce the total execution
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time in many cases where join operations are used (9% reduction at maximum).
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Fig.1 Process flow and diagrams for a sample case.
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/¥ DO0O0 */
interface XTree { // marker interface }
abstract class HouseInfo implements XTree {
abstract XListHouse) getHouses();
abstract XListHouse) removeHouses(); }
abstract class House implements XTree {
abstract Integer getPrice();
abstract Integer removePrice();
abstract String getAddr();
abstract String removeAddr(); }
abstract class XListT) {
abstract XIteratorT) iterator();

abstract XIteratorT) removelterator(); }
interface XIteratorT) {
T next(); boolean hasNext(); }

/#x 00000 =/
class HouseInfoImpl extends HouseInfo {
HouseInfoImpl(URL url){ ... }

XListHouse) getHouses(O){ // ... } //...

class HouseImpl extends House { // ... }

02 XTreeOOOOOO
Fig.2 XTree class (sample code).
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<start c:class="HouseInfo">
<element name="houseList" >
<oneOrMore>
<element name="house" c:class="House" c:field="houses">

<element name="price">
<data type="int" c:field="price"/></element>

<element name="address">
<text c:field="addr"/></element>

</element>
</one0OrMore>
</element>
</start>

03 ODooooooooo
Fig.3 Mapping rule (sample).

<class name="JHouse">
<field name="addr" type="String" />
<field name="price" type="Integer" />
<field name="shops" type="XList<Shop>" />
</class>

abstract class JHouse implements XTree {
abstract Integer getPrice();
abstract String getAddr();
abstract XList<Shop> getShops(); // ...

}
04 O0O0O0O0OOOOOODOODOO
Fig.4 Generating structure class (sample case).
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public class JHouseImpl extends JHouse {
private House house; private XListShop) shops;
JHouseImpl (House house,XListShop) shops){
this.house = house; this.shops = shops; }
public Integer getPrice(){return house.getPrice();}
public String getAddr(){return house.getAddr();}
public XListShop) getShops(){return shops;} // ...

05 O0O0O00OO0O0O0OODOO
Fig.5 XTree composition (sample code).

/*x Join 0O0ODOOODODOOO %/

abstract class MJoin<INO,IN1,0UT> extends XList<OUT>{
MJoin(XIterator<INO> in0O,XIterator<INi> in1){ ..}
MJoin(IProducer<INO,IN1> inPro){ ... }
abstract OUT constElem(INO inO,XList<IN1> inl);
abstract boolean condition(INO inO,IN1 ini);
public XIterator<QUT> iterator(); // ....

}
/¥ 000000000 =/
class MJoinImpl extends MJoin<House,Shop, JHouse>{
MJoinImpl (XIterator<House> in0,XIterator<Shop> in1){//(1)
super(in0,inl); }
MJoinImpl (IProducer<House,Shop> inPro) {super(inPro);}//(2)
JHouse constElem(House inO,XList<Shop> ini1){
return new JHouseImpl(inO,inl); }
boolean condition(House inO,Shop inil){
return in0.getAddr().startsWith(inl.getAddr()); }
}

/*+ main 0 (OO0O) =*/

XList<House> h = new HouseInfoImpl(H_URL).getHouses();
XList<Shop> s = new ShopInfoImpl(S_URL).getShops();
XList<JHouse> j = new MJoinImpl(h.iterator(),s.iterator());
XIterator<JHouse> it=j.iterator(); // ....

06 DOO0OOOOOOOOOOOOOO 1
Fig.6 XList operation (sample case 1).
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class Visitor extends IProducer<House,Shop> {
void run(){
traverseTree( root );
super.putEnd0(); super.putEnd1();// 00000000

/*x XTree J000000000D0OO0OODCOO =/
void traverseTree(RootNode root){
..; super.putInputO( aHouse );// House OO0
..; super.putInputi( aShop ); // Shop 00O

}

}

/*x main 0 (00O0) */

RootNode root = new RootNodeImpl(INPUT_URL);

IProducer<House,Shop> inpro = new Visitor( root );

XList<JHouse> j = new MJoinImpl(inpro);

for(XIterator<JHouse> it=j.iterator(); it.hasNext()){
JHouse jhouse = it.next(); // .... }

07 000000000 2
Fig.7 XList operation (sample case 2)
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Fig.8 Internal behavior of HashJoin.
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Table 1 Performance results 1.

oo first(ms) | total(ms) | mem(MB)
ooooo 7 463 -
RelaxNGCC 8 466 -
00 1 | first(ms) | total(ms) | mem(MB)
ED 47 487 1.0
DD(remove) 109 499 2.1
DD(no-remove) 117 524 3.2
Naive 539 539 3.0
00 2 | first(ms) 5th(ms) 25th(ms)
Naive 1,239 12,565 21,468
Future0 781 11,672 19,674
Futurel 629 11,249 19,331
Future5 1,074 4,059 5,919
FuturelO 1,781 3,879 4,987
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02 0000 2
Table 2 Performance results 2.

00 3 | first(ms) | total(ms) | mem(MB)
ED 1,607 0,574 13.7
DD(remove) 1,614 10,024 18.2
DD(no-remove) 1,897 10,259 54.8
DD(no-buf) | 4,668 17,998 18.3
Naive 11,324 11,327 51.2
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<text c:field="text"/> D (1)
</choice></oneOrMore>
</element>
</define>
<define name="B" c:class="B">
<element name="eOccasional">...</element>
</define>

/= 00000000 XTree OODOOO =/
abstract class Root implements XTree {
abstract A getRoot(); // 000 }
abstract class A implements XTree {
abstract Integer getId();
abstract XList<C> getClist(); // OO0 }
abstract class B implements XTree {
abstract Integer getId();
abstract String getData(); // OO0 }
abstract class C implements XTree {
abstract A getAQ);
abstract B getB();
abstract String getText(); // 000 }
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Fig.9 Case 5: schema and program code.
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class TreeVisitor extends InputProducer<A,B> {
// 0o00o0o0opoooooo
void run(){
super.putInputO( rootNode );
visit( rootNode.getClist() );
super.putEnd0() ;
super.putEnd1();

void visit(XListC) nodes){
for(XIterator<C> it=nodes.iterator(); it.hasNext();){

Cc = it.next();

if( c.getAQ)!= null ){
super.putInputO( c.getA() );
visit( c.getClist() );

} else if( c.getB()!= null )
super.putInput1( c.getB() );

010 JoinOOOOOODOODOOOOOO
Fig. 10 IProducer code (case 5).
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Table 3 Performance results 3.

00 4 | first(ms) | total(ms) | mem(MB)
ED 30 13,831 13.2
DD (ipro) 38 13,847 14.6
DD(naive-trav) 14,023 14,049 14.6
DD (opt-trav) 256 14,013 15.0
Naive 14,302 14,302 118.2
Relaxer0 0 00O 18,586 18,672 399.5
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