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Abstract

Alice is a prototype framework for distributed programming, which uses Data Segment
and Code Segment as programming units. We checked Alice has an ability to write
distributed program using aquarium example.

In this paper, we add functions which control dynamic topology and Alice computation.
And we show Alice has an ability to write useful application.

Furthermore we improve Alice performance. So Alice works 12% faster and has same
performance as Federated Linda.
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public class StartCodeSegment extends CodeSegment {

@0verride

public void run() {
ClosedEventManager manager = ClosedEventManager.getInstance();
manager .register (ShowClosedNode.class) ;

new TestCodeSegment () ;
ods.update("local", "keyl", "String data");
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000000 4.2: CloseEventCodeSegment O 0 0 0 O CodeSegment

public class ShowClosedNode extends CloseEventCodeSegment{

@0verride

public void run() {
ConnectionInfo e = getConnectionInfo();
System.out.println("IPAddr, "+ e.addr);
System.out.println("port,"+ e.port);

}
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public class StartAquariumFX {
public static void main(String args([]){
AquariumConfig conf = new AquariumConfig(args);
conf.register (MoveBeforePosition.class);
StartCodeSegment cs = new StartCodeSegment() ;
new TopologyNode(conf, cs);
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0 4.5: Multicast Data Segment

4.7 Multicast Data Segment Manager

Multicast Data Segment 0 Remote DSM U [0 Manager U 0 O 0O 0O OO O 0O OO Multi-
cast DSM O 0O 00O O Multicast Data Segment 0 000000000 OOODOOO0O
000

e public static MulticastDataSegmentManager
connectMulticast (String connectionKey ,String MCSTADDR, int port, String
nis, SocketType type)

DataSegment class 0 staticd 0 0 0 O O O O connectMulticast 0 0 0O 0 O O Multicast
DSMUODOOODOOOO 1000 Multicast DSMOODOODOOOOODO keyOOOOO
gb0o200000000b00o0b0obouooo sbooboobobooou4b0oboonog
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OO00000 4.4: multicast DSODOOOOO0O

public class SenderTask extends CodeSegment {

@0verride
public void run() {
// create multicast sender
DataSegment.connectMulticast("multicast",
"224.0.0.1",
10000,
Ilen1 " s

SokcetType.Sender) ;

for (int i=1;i < 10; i++)
ods.put("multicast", "num", i);

OO00000 4.5: multicast DSODOOOOO0O

public class ReceiverTask extends CodeSegment {

@0verride
public void run() {
// create multicast receiver
DataSegment.connectMulticast("multicast",
"224.0.0.1",
10000,
Ilenl n s
SocketType.Receiver);

new ReceiveMessage();

3
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000000 4.6: multicast DSM O O O 0 setKey O O O

public class ReceiveMessage extends CodeSegment {
private Receiver num = ids.create(CommandType.TAKE);
public ReceiveMessage() {
num.setKey("multicast", "num");
b
@0verride
public void run() {
int num = this.num.asInteger();
System.out.println(" [CodeSegment] ,"+num) ;
new Receivelnteger();
b
}

000000000 Alice 00 meta computation 000

22




st o

O0OoO0oDooOoO0oD AlieebO0O00D0OOO0OO0ODODOOOODOOODOOOODDOOOOO
000000000000 D0000DbDO0 bitenicsort 0D OO0DOODOOODOOData
Segment 000 000O00O0OO0DODOOCODOOCOOOOOOOOOOODODOODOODODO
AliceVNCOOODOOODO Alice000OO0O0ODODOOO0ODOOODOOODOOODOOODOO
000000 AlieeDOOOOOODO

5.1 SEDA Architecture

SEDA Architecture [2,3|0 0 0000000000000 00O0ODOOOOOOOO
0000000000000 b0obO0oO0O0oDo0ooDo00obOobOobODODoOoobObbOOobOOoog
goobdbobobobooboobooboooooboobobboobOooboboooooog
000000000000 00D00D000DO0D0000AlicebODOSEDADDOODOO
0000000000000 00b0000000OUdLinkedBlockingQueueOD OO O OO OO
LinkedBlockingQueue D 0 0000000000 O0O0ODOODO Queued OO OO Oenqueue
/dequene0 0000000000000 0O00OODO0OOOOOOOODOOOOOOOOO
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5.2 Data Segment OO OOAip DOOOOO

Data Segment API 0 putd update 0 O O O Output Data Segment 0 0000000
0000000000000 0DO00000000D00O0DOInput Data Segment [0 0
O00000000D000000Output Data Segment 0 00 OO 0OO0OOOOODOO
0000000000000 ooooooDdooooooooooooood

000000000 Alice 00 meta computation 00O 23



U W N =

© 00 N O UL W N =

— =
o= O

_= =
=W

Sooooooooooo (oo) 050 000

O00D000000ODataSegment 0 000000000 O0OODOOOOODODOOO
O00000000000000 Cerium[4, 5, 6]000000000000 flipO0O0O
00 Cerium O O 0O O flip 0 O Input Data Segment 0 Output Data Segment [0 swap [ O
O APIODDODOO(@MOOOOO 5.1)

OO0O0000 5.1: Cerium O 00O O flip

void swap() {
void * tmp = readbuf;
readbuf = writebuf;
writebuf = tmp;

3

000000 5.2: AliceO 00D flip

public void flip(Receiver receiver) {
DataSegment.getLocal() .put(receiver.key, receiver.getReceiveData(),
null);

OO0oO0DO 53 flipd0odn

public class SortPhase extends CodeSegment{
private Receiver info = ids.create(CommandType.PEEK) ;
public SortPhase(String key){
info.setKey(key) ;
}
@0verride
public void run() {
Datalist listl = info.asClass(Datalist.class);
Sort.quickSort(listl);
ods.flip(info);
}
}

Cerium O O O O Output Data Segment 0 Task OO OO0 0000000 0OOODOO
O0000000000O0 Output Data Segment 0 000000 flipd0 00 0AliceD 00O
put 00 0O update D0 O 00 00O Output Data Segment 0D 00000000 OOO0O
530 000 Input Data Segment 0 O O Receiver  flip0 00 0000OO0OOOOOO
O0o00bOooboooog
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0000 Local Data Segment 0 D OO ODO0DO0OOODOOOODOOOOODOOO Local
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OO0 0OD00Local Data Segment U D OO put D00 00O0OValueOOOOODOOOODOO
0000 JavaO0OODOOODOODOOODODORemote Data Segment 0 0O 0O 0O put O O
00000 ValkeDOOODODODODODOOOOODOOODOODODODOODODOOODOODOOO

5.4 Data Segment ] 00000000

AliceVNCODO340000000000000000O00O0OOO TreeVNCOODOOODO
0000 Aliee0J00D00ODODOODOODODODOOO

Topology Node D00 O0OO0DOOOOODODOOODOODOORemote Data Segment [
0000 0 Remote Data Segment 0 0 00 0O 00O O Message Pack 00 O Valued OO O
O00000000000O0byteArray0 000000000 DOODOOOODOOTopology
NodeOODODOOOOODOOODOOO ValveOOOOOOO put0 0o

OO0 ValueeOOOOOOODOODODOODOOOODODDODODOOOODODODODOODOODOO
Oboboboooooobob valekeDOOoOoobobOobooboooobobobonboog
O0O00000oooodValveOOOODODOOOOOOOOO ValveOOOOOooOoogd
0000000000000 000D00D00000Remoted D put 00 O0D0OO0ODOODO
Value O O O byteArray 000000 binaryDOOOOO0OO0ODOORemoted put 00 00
O ValueOODOOOOOO byteArray OO OO O0O0OO0OODOODO

O00000000D0D0000D00000ORemoted0 put0 00000000 byteAr-
rayD 000000000 D0puwtO0OO byteArray 000000000000 O0DOODOO
D00000000000 JavaOOOOOOOODODOD byteArrayD OO OO0O0O
00000000000 0O0OAliceVNCOODOODODOODOODODO byteArray0 OO OO0
0000000 Local DO put 00 OO0 OO Input Data Segment 0 O O O O O Receiver
00000 asClassOUOODOOOOOODOO

e public <T> T asClass(Class<T> clazz)
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000000000000000 RemotedO put 000000 ValueDOOOOO00O
00 Message Pack 000 0000000000000000000byteArray0000
00000000000000000000000000000

00000000000000000000000000000000000000
0000000000000000 ValkeDOOOOOOOOOOOO0O00000000
000000 JavaDOO000000000O byteArray 000000 binary 000000
0000000000000000000000000000000000000000
0000000000000 10000000000000000000000(000
000 5.4)

Doobod sS4 0000000DOODO

public class ReceiveData {
private Object val;
private boolean serialized = false;
private boolean byteArray = false;
+

valUODOODOOOO00000D0O0OUOserializedd byteArray U U OO O DOOOO
O00O0D00O0DOOserialized UDOO0OOO0ODOOODOODOODOODOOODO
O0byteArray0 000000 byteArray OO0 000 0000D0O 20000000000
asClassO O 00000000 DOOCOOOOO0OO(@MOOODOO 5.5)

000000 5.5: asClassO0 00O

public <T> T asClass(Class<T> clazz) {
if (!byteArray) {
return (T) wval;

}
byte[] b = (bytel[l) val;

if (serialized) {

return SingletonMessage.getInstance().read(b, clazz);
} else {

return (T) b;
}

asClassH O 000 0O0LocalU0 put 0 OO OO OO serialized U byteArray [ false
O0D000D0 byteArray 00O true0 00000000 Class O cast 0 OO Remote O O
put 0000000 serializedd trued O 0O 0O O Message Pack OO OO OO OO
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Message Pack [ 00 0 0O [0

000000 Message PackO Unpacker U0 000000000 O0OOO0OOOOOO
00000000DO00000DODO00DbO0O0bO00DbOOoO0O APIDOODDOODO
gboboboboooboboboboobooooboobooboooooboobobooog
O Unpacker OO0 0000000 DO0O0O0O0OO0DODOO0O0ODODODOOOOODODODO

OO000D00 5.6: ByteBuffer 00 OO

while (true) {
Command cmd = null;
ReceiveData rData = null;
CommandMessage msg = unpacker.read(CommandMessage.class);
CommandType type = CommandType.getCommandTypeFromId(msg.type);
switch (type) {
case UPDATE:
case PUT:
int dataSize = unpacker.readInt();
rData = new ReceiveData(unpacker.getSerializedByteArray(dataSize),
msg.compressed, msg.serialized);
cmd = new Command(type, null, null, rData, O, O, null, null,
reverseKey) ;
lmanager.getDataSegmentKey (msg.key) . runCommand (cmd) ;
break;

O00D0O00560000000000 Local Data Segment 000 OO0O00O0ODOO
getSerializedByteArray 0 00 00000000000 0ODO0OOODOODOOOOOOO

O0b000ob0o0ooOOooobobOOooboOOobobOOobOoOO0bOo0bDOooobDoboOoDbog
OO00000DO0Doooon

5. UULOOooonOn

Alice0 0000 OO O CommandMessage.class 0 0 0 00 0O OO Message Pack 0 O O
0000000000000 00Db0b00D 00 CommandMessage.classO 000000
O0o0b0OooDbooon

000000 5.7 0000 CommandMessage

@Message

public class CommandMessage {
public int type;
public int seq;
public String key;
public bytel[] val;
public boolean quickFlag;
public boolean serialized;

000000000 Alice 00 meta computation 000 27




© 00 N O Uk W N -

Sooooooooooo (oo) 050 000

0000005700000 CommandMessage 00000000 5.10 CommandMes-
sage 0 0D0O0O0O0ODODOODOODOOOODODOO

O 5.1: CommandMessage 0 O OO O0OMO

000 00

type CommandType PEEK, PUTO OO OO

seq Data Segment 0 000000000000 Code Segment 0 00 0 unique number
key OO0 KeyOOOOODOOOOOODOODO

val oooono

quickFlag | SEDADOODO Command 0000000000

serialized | 0000000000 DOOOODOODO

OO00000o0oboobooboboooobsSubd CommandMessage DO O OO OO0
0000000000000 0000D00DO0b0b0ob0o0obDOnDg CommandMessage
oooobooboooooobsSuobobooboi1ooboobouoboboboboooboog

000000 5.8 0000 CommandMessage

@Message
public class CommandMessage {
public int type;
public int seq;
public String key;
public boolean quickFlag = false;
public boolean serialized = false;

000 0CommandMessage D 000000 58000000000000000 Com-
mandMessage D0 000000000 0ODOO ByteButfer OO DO0OOOOO 2000
O000000000@MO0ooo s5.9)

000000 CommandMessageD OO0 OO0 O00OO00O0O0O0OOOOOONO Command-
Type O UPDATED PUTOREPLYD DO OJ O OO0 DOOOO0O0O0ODOOOOO byte] 0O O
O0nullOOO NilValue OO ODOODODO0OOOOOOOODOOOODOOODOOOO
O0D0O00DO0OO00D0DO0000OCommandTyped UPDATEDPUTOREPLYO O OO OODO
O00boooooobooboboootondlD0000o0bO0obOobooooooogoog
goooog
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OO000D00O 5.9: ByteBuffer 0 0 OO

public ByteBuffer convert() {
ByteBuffer buf = null;
MessagePack msg = SingletonMessage.getInstance();
try {
byte[] header = null;
byte[] data = null;
byte[] dataSize = null;
boolean serialized = false;

switch (type) {
case UPDATE:
case PUT:
case REPLY:
data = msg.write(rData.get0bj());

CommandMessage cm = new CommandMessage(type.id, seq, key, false,

serialized);

header = msg.write(cm);
dataSize = msg.write(data.length);

buf = ByteBuffer.allocate(header.length+dataSize.length+data.

length);
buf .put (header) ;
buf .put (dataSize);
buf .put (data) ;
break;
default:

header = msg.write(new CommandMessage(type.id, seq, key, quickFlag

, false);
buf = ByteBuffer.allocate(header.length);
buf .put (header) ;
break;

}

buf.flip();

} catch (IOException e) {
e.printStackTrace();

return buf;
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public class ShowData extends CodeSegment{
private Receiver[] info;
public ShowData(int cnt) {
info = new Receiver[cnt];
for (int i= 0;i < cnt; i++) {
info[i] = ids.create(CommandType.TAKE) ;
info[i] .setKey(SetInfo.arrayl[i]);
+
}
@0verride
public void run() {
int size = 0;
for (Receiver anInfo : info) {
Datalist dlist = anInfo.asClass(Datalist.class);
dlist.showData();
}
}
}
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public ShowData(int cnt) {
info = new Receiver[cnt];
for (int i= 0;i < cnt; i++) {
info[i] = ids.create(CommandType.TAKE) ;
}

for (int i= 0;i < cnt; i++) {
info[i].setKey(SetInfo.array[i]);
}
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public class TaskExecuter extends CodeSegment {
private Receiver info = ids.create(CommandType.TAKE);
private static TaskExecuter instance = new TaskExecuter();
private TaskExecuter() {}
public static TaskExecuter getInstance() {
return instance;
b
public void setKey() {
ids.init();
info.setKey ("_SCHEDULER") ;
b
}
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function run() {

while read node

do

ssh $node hostname < /dev/null

done

wait
}
run < $PBS_NODEFILE

PBSNODEFILEU U U UOOUOUOOODOOOO0ODOLOOOOLDOOO00bDbOuoogboobood
goooo
00000000000 gubO000O00OCDOOO@IOOODOO b)
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gsub -1 nodes=10:ppn=4 job.sh
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11
12
13
14
15
16
17‘

#!/bin/bash
#
# Alice Ring Topology

#

#PBS —-q dque

#PBS -N AliceRingTopology
#PBS -1 walltime=00:05:00

alicepath=/home/mass/share/student/k138563

node_num="‘expr $PBS_NUM_NODES - 1°¢ # TopologyManager U0 0O 100
port=10000 # DO OOUOOOO0O

count=100 # 0O OO0OO0OO

size=4096 # U OO OOOODOOOOOOO

function run() {
read serv
ssh $serv "ruby, $alicepath/ring.rb $node_num > /tmp/ring.dot" < /dev/
null
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}

ssh $serv killall java < /dev/null
# 0000DOO0ObOobobooooo
ssh $serv java -cp $alicepath/Alice.jar alice.topology.manager.
TopologyManager -p $port -conf /tmp/ring.dot < /dev/null &
cnt=0
while read node # DU D OO0 0OOO0OUOOOOODOO0O0DOOO
do
ssh $node killall java < /dev/null
# 0000b0obo0o0oooboooooooooDo
ssh $node java -cp $alicepath/Alice.jar alice.test.topology.ring.
RingTopology -host $serv -port $port -p $port -count $count -size
$size -nodeNum $node_num < /dev/null &
cnt=‘expr $cnt + 1°
done
wait

uniq $PBS_NODEFILE /tmp/nodes #0000 00000OODOO0O
run < /tmp/nodes
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