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Adaptive Scheduling Mechanism and Memory Reduction
Techniques for Efficient Demand-driven XML Processing

MASAKAZU YAMANAKA®® and ToMIO KAMADA{t

This paper presents runtime techniques to improve efficiency of a demand-driven XML
processing environment, Nanafusi, which uses Producer/Consumer thread coordination for
implementation. Using demand-driven processing, Nanafusi can start processing of a remote
XML document before the arrival of the whole data, with discarding tree nodes that are al-
ready accessed and will be never used. In this paper, we improve our runtime system in thread
scheduling and memory management, and reduce runtime overheads. First technique is an
adaptive scheduling mechanism that observes data transfer speed and controls the frequency
of thread context switches, to reduce scheduling overheads with returning initial responses
quickly. For memory overheads, we reform reference management for Producer/Consumer
coordination to utilize effectiveness of generational GC, and also present a way to termi-
nate dormant producer threads that will not become active. Using these optimize techniques
for Producer/Consumer coordination, Nanafusi shows only 2-4% runtime overheads against
event-driven programs for various data transfer speed. These techniques will be useful for
programs that incrementally process network data using Producer/Consumer coordination.
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/** Nanafusi OOO0DO00O %/
interface XTree { /* marker interface */ }
abstract class XList<T> {
abstract XIterator<T> iterator();
abstract XIterator<T> removelterator(); }
interface XIterator<T> {
T next();
boolean hasNext();

}

/xx 0000 =/

abstract class HouseInfo implements XTree {
abstract XList<House> getHouses();
abstract XList<House> removeHouses(); }

abstract class House implements XTree {
abstract Integer getPrice();
abstract Integer removePrice();
abstract String getAddr();
abstract String removeAddr();

}

/xx 00000 %/

class HouseInfoImpl extends HouseInfo { .. }
class HouseImpl extends House { ... }

01 XTreeOOOOOO
Fig.1 XTree class (sample code).

/x+ 000000000 */
class JoinImpl extends Join<House,Shop, JHouse>{
JoinImpl (XIterator<House> in0,XIterator<Shop> in1){
super (in0,inl); }
JHouse constElem(House in0,Shop inil){
return new JHouseImpl(inO,in1); }
boolean condition(House inO,Shop in1){
return in0.getAddr().startsWith(inl.getAddr()); }

}
/¥ 000 (main O0O0O0O00O0O) =*/
XList<House> h = new HouseInfoImpl(H_URL).getHouses();
XList<Shop> s = new ShopInfolImpl(S_URL).getShops();
XList<JHouse> j = new JoinImpl(h.removeIterator(),
s.removelterator());
02 00000O0O0O0OOOOoOoooo

Fig.2 XList operation (sample case).
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Table 1 Input data.
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/* CPU 0 idling 00000 Thread 0O run 0000 */
public void run(){
while (true) {

long before = System.currentTimeMillis();
call_yield(); /* Thread#yield() OO OOOOOO */
long time = System.currentTimeMillis() - before;
if (time < SOME_RANGE )
hasCPUIdlingTime(); /* CPU O idling OOOOO %/

07 CceUOOOOODOODOOOOOOOOOOO
Fig.7 Program to detect CPU idle time.
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02 JavaVMOOOOOOOOOO
Table 2 Java VM options.

Aug. 2005

00000000000 DD/SQ/ED DDg; | DDy | DDp3
-Xmx 160 M 160M | 160M | 320M
-XX:NewSize | 640KOdefault 00 | 640K | 64M | 128M

-XX:NewRatio
-XX:SurvivorRatio
-XX:TargetSurvivorRatio
-XX:MaxTenuringThreshold

120 default 00O
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500 default 00O
310 default 0O
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