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3.5 CORBA

CORBA [16) J000O0O00DOO0OO0O0ODOOOOOOOOOMGOOOOOODODODOOO
U000 The Common Object Request Broker : Architecture and Specification U [ [ [
00O OSpecification D0 000000000000 CORBAUOUOODOOOOOOOOOO
0000000000000 oooooooobooooooooag
CORBAUUDUOO0ODOUODOUDLDODbDOUOODbDOUDOUDDODbOOUbDObDOObDOO
gooooooooo

CORBAUUDUOU0ODUOUODOODDLOOUDbDObObDbOObUOObLbObUOObOUOOOoOon
0000000000000 ooooooooooooo
000000 000ooooboodoobboooooooooooooIibLoooon
gobd COC++USmalltalkHAda DO U000 OU0OODOODOOOOLOCOBOLOJava U
Jooooooobobobbbobobooooobobobobooobobooon
0000o0ooodooooboobooobooo IbLOdoooooooooooog
ooooood

CORBAUUDUOODOODOUODOUDODLDOObLDODDLDOUOODbOObDOObOODbOO
O00DoD00boouoooooRrpCO0000O0ODO0OO0O0O0O0DO0O0ODOONOUOCORBA U
goodboobodboouboubbooooboooboobogb orBOOOO
0000000000000 oooooooooon

3.6 ConcurrentSmalltalk

ConcurrentSmalltalk [17, 18, 190 00 CST 00O OO Smalltalk-80 D00 O0O0O0OO
godbogogbogogbboogbgbooogesTrouougonggngbongo
oo oouoobogogbobbobobbobououbooo estodg
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o JUUUDDUUOLOOLORPCUODDLDODODLDOLOOLOOLOLOLOOLOOO

e RPCUDNUDOUDUOLDOO0OLOUDUDUOUDbLDUObLODbUObOOLOOunLDO
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o OO OOODUOLULUOLUULOULULUbLUbLUObLObLUObLbUbLUbULd
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000000000000 0000ODO000ooOo00oDOo0oooOoDOn replace(L,
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dobooododoooooobooooooool nooodoooood xgooo
0000000000000 0O000o0bOoO0000oooD0o00ooooog i oo
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3.8 Schematic
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Joooboooodbobobooooobonoobooboobbooooog
Joooooooooboboobobodoooo oo bboboboboooo
gobogbuobbgogoouoobboobboobbobooubuoobooboooo
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googoooguoooboguoboobooboobooooooboooon
g0 boobooboobooo
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19



Message

5

send

@F

Message

f

S
=

Concurrent object

.

get

=

®

Thread

~

P o
e

Message

/@

\m@

Message

U4.1: 0000000004000

20




gobgbouoob41ogbgboguboubooboobd
gubogbbgobbboob Jawvalguboooboooboguogoabog
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goguoobogbboobbobobobooooboooboboboobbonoo
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goboogboagnboggbdd private HUODOUOLODODOODODOOOOOOOO
OO0 protected J O U D UOUODOODUODO protected U U U UODUOOUOOOOOON
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g s210000000
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future int i, j;
future String str = "ABCD";
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void foo(future int i) { ... }
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goguooboboogbgobgbbboobobobobobouobuobboboboooon
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ggbooooooobooobbbboobbooooooobboobooooooooo
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gbhogooobobobobobooddogoboobobbobodooggooon touch O
gobobbooboooooboobobboooooboobobobbooooooooono MILK
gobObOooboooboobobobobobbbbooon fuwwre JOOO0OOOODOOOOO
gbhbobobobooodoodggdaooooooobooboboboboboddn future OO
gooobobbdobooboooobobobobooooboobboboooogoooon
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godbouodbogbonbotbodd«=ggubugbgbonouboooood
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gogogboooboboboboobuobobOoo it DOOOODODOOODOOO
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O false DO OO determined? OO0 00000 O0O0O0O0O0OOOOOOOOO0OO0OO
00000 init! OO0 0000000000000 O0O00O000000O0000O000000
000000000000 detemined? DO0OOO0O0OO~0O0!'00000O00OO00O0O0O0O
OO00ooooooooouoooboonon

future int x;

x = 3;

System.out.println(x);

init! x;

if (determined? x) {

System.out.println("x is determined.");

+
else {
System.out.println("x is not determined.");

00 FutureException

JavaJUOUOD0O0O0O0O0O0D0ODOOO0O0OODOOO0O0O0ODO0O0O0OUO0O00O000 try
catch 0O 0O0D0O0OO0OO0O0OOODODOO0OO0OO throws DOODOODOOOODOODOO
oo gbooboobboobbogbboobooboon

0000000000l milk.runtime.FutureException 00O 0O OO0 0O 0O OO O O OFu-
tureException 0 000000 0OO0O0O0OO0O0O0O0OO0O0O0OOO0O0O0OO0OOOONO
000000 FuatureException D OO OOO0OO0O0OO ex OOOOO0OOOOMO ex O public
googboudbodbboooooobbboobbooboboubobobuoboboa
getMessage() 0000000000000 0OCDOOOO0O0ODOOOOOO0OODOOO
oo obboobbooooo

FutureException [ java.lang.RuntimeException U U U U U O O U0 O RuntimeExcep-
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1: class A {

2 public static void main(String args[]) {

3 future String str;

4: B b = new B();

5: b.foo(future str);

6 System.out.println("A: I can do another job.");
7 System.out.println("A: " + str);

8

9

: +
2}
10:
11: concurrent class B {
12: void foo(future String str) {
13: str = "Hello World.";
14: System.out.println("B: I can do a job yet.");
15: }
16: }
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e 1JUJODOODO Thread 0 O0ODOO interrupt() 00000000000 ODOODODO
gbgoboobogboobooboobod

gobdbuogboogbouboubobbooboobbobboboobooboun
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4.3 MILK J00O0OOOOOOO
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0 main() 0000 BOOOOO foo() 0000000005000 0000 main() 00
0000 foo) 0000000000000 0O0O00OOO000D000O0O00000000O
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gobodgbugbouguuoogobobooobobnbobooboobooboun
godbdboggugbogbobobobobnoubob4s oo ooooooa
0000 println() 000000000 CODO 1000 20003000000000000
O0000000O00000002000000 println() 000COOODOOOOOOO
googoogoogbogod

0000000000000 DO0000000 get()DOODOODODODODOOODO
ot =0«<x-ggugubobbbobobgogoboubouboboboboooon
O000000000D02000000 println() 0000D000OO0DOOO0OOOOOOO
godbobootdogbgoboboobbooroobobobboobobobbobgbad

goougbuogboogboogboub 4o dbuogbbooboubouooooag
googbugbobogboguboubbbboboobbooboobuooboobouo
gudboobodgbooodbooboobgbuogbbbobooboooobuobon
googbbobotubobgoubbobboobbobbobooboobbobooo
guodbuodgbouoobiggogubbuboobobobouboobonbauo
oo oboobbobboobooboob o

oo gobboboubobboouobouboubouboubon
gogooudestbuogububgbobgboooouboubabonoooon
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class A {
public static void main(String args[]) {
Wrapper future = new Wrapper();
B b = new B();

Thread t = new Thread(b);
b.future = future;
t.start();

System.out.println("A: I can do another job.");
synchronized (future) {
if (future.str == null) {
try {
future.wait();

}
catch (InterruptedException e) {}

¥

System.out.println("A: " + future.str);

class B implements Runnable {
public Wrapper future = null;
public void run() {
if (future == null) {
System.err.println("error");
System.exit(1);
}
future.str = "Hello World.";
synchronized (future) {
future.notify();

¥
System.out.println("B: I can do a job yet.");

U043 JavaOUDODODOOOOOOOOO
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class Wrapper {
public String str = null;

+
043 Java OO0 O0OOOO0OODODOOOO(DDOO)
class A {
public static void main(String args([]) {
future String str;
B b = new B();
b.sayHello(future str);
System.out.println(str);
¥
}

concurrent class B {
void sayHello(future String str) {
C ¢ = new CQ);
c.sayHello(future str);

concurrent class C {
void sayHello(future String str) {
str = "Hello World.";

U044 030000000 0O0000O0O0O0OOO0OO0
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class A {
public static void main(String args([]) {
future int x;
B bl = new B(1);
B b2 = new B(2);
B b3 = new B(3);

bl.get(future x);
b2.get (future x);
b3.get (future x);

System.out.println(x);
System.out.println(x);

concurrent class B {

private int x;
B(int x) {

this.x = x;

void get(future int x) {

X = this.x;

U 45 00000ogoogoo
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import java.io.*;

concurrent class Sieve {
private int num;

private Sieve next;

Sieve(int n) {
num = n;

next = null;

void work(int n, PrintStream out) {
if (n == num) {
out.println(num);
}
else if (n % num !'= 0) {
if (next == null) {
next = new Sieve(n);

¥

next.work(n, out);

class Sample {
public static void main(String args[]) {
Sieve s = new Sieve(2);
for (int 1 = 2; 1 < 1000; i++) {
s.work(i, System.out);

U446 00000 ogooogg
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MILK U0 odogot
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gooodoooobobobouboobooboobobbobooboooobbooo
gooooodoooooboooooono oo ooboobooo
Joo0oodoooouoboboooog bbb bbb oooboouo
bbb obououbobuoubuobbodJavadgng
godbogboobd JavalU00O000bobobobooobobbgbobooobooo
OO0000000O00O00O0000O00O000ooc0oOooooooOoOoDO 23100
goood

JUobooooud JDKversion 1.0.2 00000000000 OJDK O Sun Microsystems
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Joooooobooooooo

5.1 UO0OOUOUoono

MILK OO0O0O0O0OO000000O0O saboooboubobobobobooboooobn
godbobobgbuobogboobodgdgg a1 b JavalDO000O0O 520000
good s300s2000b0boouoooouoobobgooobobobobod
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concurrent class A {
public void sayHello(String name) {
System.out.println("Hello " + name);

¥

sl duoobooogoogoun

5.1.1 ConcurrentObject

Os1000000000000b0b0b0bb0obonoboooooobon
0000000 milk.runtime.ConcurrentObject DU U0 U00000000OOOOOON
J0000000000 ConcurrentObject 00D OOOOOOOODOOOOOOOO
[ O ConcurrentObject 0O OO0 5.4 OO OO0 OO OO OConcurrentObject O 0 O
OO0o00000DOO000o00oo00oooooooooD ran() DO0O0O0O0OOOO
googoodoooboooobob bbb oo boooboboobnoon
Jooooooooooooo

0000 $MILKS$activate() DO OO0 0000000000 OCDOODO ODOOO
$MILK$checkQueue() 0000 0ODOOOO0O0OOOOOOOO0ODOODOOOOOOOO
dobbbo20000d0bobidbobobob0obobOobOnd synchronized
000000 JavaOOOODOOODODODOOO synchronized OO0 OOOOOOOO
00000 ooobooboboobobobooboooboooboooo
gobdbguoouooobooboyboubboobbbobbouboobobbooo
goodboooogooouoboubobbooobobboobooboobooboooo
oo oobooboobooo
000000 oubno JvaDO0OD0OOoooooood
gubdoboooguboguboouboobbobobbobboooobooboobouo
0000000 $MILK$checkQueue() D000 tmp 000000000 O $MILKS$thread
googboodoooboubooboboobooon

SMILKSselect() D00 O00O0OOO0DOODODO $MILKSerror() OO OD0OOO0O0ODOO
Jooobooooouooooooooooon
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class A extends ConcurrentObject {
private void $MILK$sayHello(String name) {
System.out.println("Hello " + name);

public synchronized void sayHello(String name) {
$MILK$queue.put ("A");
$MILK$queue.put (new Integer(0));
$MILK$queue.put (name) ;
$MILK$activate();

protected void $MILK$select(String name, int num) {
if (name.equals("A")) {
switch (num) {

case O:
$MILK$sayHello ((String) $MILK$queue.get());
break;

default:
$MILK$error (name, num);
break;

}
}
else {

super.$MILK$select (name, num);
ks

U522 JavalUUODODUOOODOOOOOOOOOLOOOO
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public void run() {

if ($MILK$thread !'= Thread.currentThread()) {
return;

¥

while (true) {
$MILK$checkQueue();
$MILK$select ((String) $MILK$queue.get (),

((Integer)$MILK$queue.get ()) .intValue());

052 Java0O0O0O0O0ODODOOODOODOOOODD(DDO)

( )
concurrent object

method call send message !
'E sayHello 1 Queue
-------------- receive message / receive message -
run SMILK $select $MILK$§1yHeIIoJ
call call H
concurrent object’s thread
- J

U 53 Dbuboguooun
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public abstract class ConcurrentObject implements Runnable {
protected Queue $MILK$queue = new Queue();
protected Thread $MILK$thread;

public abstract void run();

protected synchronized final void $MILK$activate() {
if ($MILK$thread == null) {
$MILK$thread new Thread(this);
$MILK$thread.start();

protected synchronized final void $MILK$checkQueue() {
if ($MILK$queue.isEmpty()) {
Thread tmp = $MILK$thread;
$MILK$thread = null;
tmp.stop();

protected void $MILK$select(String name, int num) {
$MILK$error(name, num);

protected void $MILK$error(String name, int num) {
System.err.println("ConcurrentObject: Error. Unknown message
+ non + name + non + num + ll)ll);

System.exit(1);

0 5.4: 000 milk.runtime.ConcurrentObject [ 1 [J
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5.1.2 0O

gubdbuggbodguootuboobobobooouogbobobobobod
gobogbuogbooboobogbouua

o OO OUODOOODODOO
o JUDUOODLOOOLODLOO
o JUDOODOODODOOLOODOO

e UOUD run() OODO

gubdogooadgoo

gogoobobbobobbobobobooobbooobobooooonbbobo
gobogbobooboboobobooooboobboboobobobboboooobbo
gogboguboubgbgbooobobbboboboobuobobuobuoboboooon
gobuodboouogbdgogoooboboogboobbobooobbobboon
gogoooogboodobobooboboboboboobbobobobobooon
gobobobooooooboboboooooooobooboo
051000000 sayHello() DOODOOO0ODOOOOOO0OOODODOOOOOOO
gogobobbogbobbbouobobuoboogbobuoobon s20ubuonogg
public synchronized void sayHello(String name) {
$MILK$queue.put ("A");
$MILK$queue.put (new Integer(0));

$MILK$queue.put (name) ;
$MILK$activate();

goobtbbooggbgbbboboogoobobgbbboboooobboood
gubogbodbodibonobodubdbodind synchronized DU D OOO OO
gububbogoobobooboboobboboboobooboobobobououbobog
gbobgbogbobogbobgbbdbonoboboboobbobobbbobobooon
guobgbbouboobudbobodbooboooooboboouoob Ao ooo
Oo000name 00000000000 O0DOO0DOOOODOOO $MILKS$activate()
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oo obobuoobuoobbou oo
gogoobbgbobobgbobobooubobobouobuobobooouoboon
gbooobogoogobbboboooobbbobbbobogbooboboboooobd
godubodgbgogogoodgod

guoobodgobboo

0000000000000 0O000OD0ODO $MILKSselect() OO0 DODOOOODOO
Ooooooooboooboootoooooooooooooooooooooooa
Oo00oooooooooboooo s2t0oouoon

protected void $MILK$select(String name, int num) {
if (name.equals("A")) {
switch (num) {
case O:
$MILK$sayHello((String) $MILK$queue.get());
break;
default:

$MILK$error (name, num);
break;

}
else {

super . $MILK$select (name, num);

OO0 name U num DO OO0 O00O0O0O00O0OUOOUOOO0O0O000O Oname 0OO
gbobgbgboggobboobbgobbobbbooobobbouooboooon
U0 name OO 0OO0OO0O0OO0OO0OO0ODO0O0OO0O switchOJUOOOOO num OO0
O000D0OO0OD0O0O0000D000 named AOnum O 00000 $MILK$sayHello()
goodgbooboouubouboboboubob bbb ooboubobo
gobogoogd
goggbobboboggbbooobobobbboobouoooubobonboo
gobgbbggouboobogoguobbboobbbboubooboobonoo
gubdbobobodbodbooooobggoobnoaoboan
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O0O00Do0o0DO throws DODOOOO0ODOO0O0ODODO trycatchOODODOOOODO
0000000000 sayHello() O throws 0000 Exception DO OO0O00OO0OOOO
U0bb0O0ubbddb case 0: UOOOUOOOOOOOODOO

case 0:
try {
$MILK$sayHello ((String)$MILK$queue.get ());
¥

catch (Exception e) {
System.err.println("Exception ocurred "

+ "in a cuncurrent object: "

+ e.getMessage());
e.printStackTrace();
System.exit(1);
¥

break;

guooboogooooo

ggobobodooboboboboboobobbbooobooobobobobboboon
googbbobbogobgbogobbbooobobbobbobbbobobooo
goouggbogobgbouboouboubbub oo obuoobooboog
OO0 SMILK$ O0ODODDODO0OODODODOODOO0ODODODOO0O00O private D00O0OODODOO
guobdbdbdbgbboboooboobobooboobubobobdd private
gobogbogboboobobouoobboobbobboboobooboobonon
guoudboodgogoo s2guogoon

private void $MILK$sayHello(String name) {
System.out.println("Hello " + name);

¥

0000 run()

Java O OOO0O0O0O0OOOOOOOOO Runnable OO0O0O0OO0OO0O00O0OOOOO0O
00000 rn() D0ODOOO0OO 1000000000000 O0OOO0O0OODOODOODOO
[0 ConcurrentObject D OO OOOOOO Runnable 00000 OOO0OOOOOONO
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oo oo g oo o oonogggg g
Ododooooooooonooood
public void run() {
if ($MILK$thread !'= Thread.currentThread()) {

return;

+
while (true) {
$MILK$checkQueue() ;
$MILK$select ((String) $MILK$queue.get (),
((Integer)$MILK$queue.get()).intValue());

oot JavallDUOOOO publicD 0000000 0O0OO0OOO0O0O0OOOOOO
gobbdgtoogbbgbogoodbgbbobboobobooboobooobon
oo obabogougbnboobogbboubooboonod
oot whiled oo oooooo
goguoogoubgbdgobboobobobgbbboobbobobooobobn
gdogobgboobbogbbbiogbooobbobbbobobobbogoo
gboogbooooogoogbogoobd

5.2 UUooond

goboooooboboobdbobobbooooobooobooooobooboon
bbb oubbououn Jaa oo oo g
U000 boolean, byte, char, double, float, int, long, short DU U000 UOOOOOOO
gUuboodoboooiobod Jawva U000 0ooooooooooooooogo
bbb obobouoobobuooooa
U000 mt 0o bbouboonoboonoonbonboooo
gooo

O00000000 value O determined D0 0000 0O0OO00O0O0OOOOOOOOO
Uvalve U0 UOUOOUOOOODOODO0OOOODOOOOOOO0ODODOODOODOOOOOOO
JU00000ooodod determined 00000 0O0O0OO0O0O0O0OOOOOOOOO
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U boolean DU UOOOOODOOOOOODOON private HOUOODOUOODOOOOOOOO
gogoon
googbbtobotbboubboboboobbgbboobooboon

5.2.1 00O

bbb ouboobuobuoobuobooboubobboubon
googuoouoboggbogb bbb ooboboobboobbogoo
goguooubogbobgboboobobbbobobooboobobooobooog
gooobobboobobubouboboobbbobbobooboooboboboouo
googooo
guubogbooboobbugooouoob bbb oboboboobooa
godbdgbooboboboboubobobobobbuobuobobobuoboon
gbobdgbbodgbogobgbogbbgbbobboobboubobbonoonn
goodgbouogoobbogboubobboob b ooboobouboooouo
googoogooo
gubbogbboogbodbooboubobubobooboooboboobooog
gbogdgobobobogudgubobobobogoooguoooboobbooooobo
gogbbbtbbobdoboboboboooobobobobobobbobonbbo
gubbouoodgoogoogbogud
goubbdggoobooubouboobooboobboobooboboboonbod
gogoouboubgbgbbbobobubobobobooboobbbooooboboo
gogbbgbubgoogooobonbobbobbobbboboubobobooog
gubdtdbJavaDdggoobogbbgogooguoonooboogoo
gubggboguboogbobubooboou <o ogubboubbooubogoo
gobobbuobogbodg Abgbuuboubobouoouoboongt oy
gobabbbbdboooood voouboboboboooooooboboo

obj.v;
(new AQ)).v;

gogbbdbobobbdooobobobobuobooboboboboooobon
gubbbdgogoobooboobgobbobboobuobobuoooobooa
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googbugboogoboobooobooboobuoobuobooooobuobnbouoa
O00000000000000000000000000 $MILKSINSTANCE _VARS$ O
0000000000000 0D0000000 private 0000 SMILK$S OO0 OODOO
gobodbduoboobobobobouoboboboobgogbobooboogoon
gubdbdbodgobobnboboooggoubobobogbonobouobobboaoo
bbb ooboooobogbouboubouobono
gogoo

googbogbobboobooogoboobbobboboboobooboobod
gogbgoguguddoobbguoboouobnouoboboobobooan
goodbugbooubouboubobboobboobbboobuooboobooon
goo

future int x;
future int y = 10;

googbbgbouboobotbobboboobboooobobbodgo

IntFuture x = new IntFuture();

IntFuture y = new IntFuture(10);

gbgubogbooubogbooboboobon

private IntFuture $MILK$INSTANCE_VAR$x
private IntFuture $MILK$INSTANCE_VARSy

new IntFuture();
new IntFuture(10);

int U000l IntFuture U0 OO OOD0O0OD0OO0OO0OOOOD0OOOOOOOOO
ol IntFuture U0 OD0OODODO0OOOOO0OO0O0O0O00OO0O0DOOOOOOOOOOOO
godogbgbobbogotoobgboggbobboboboubobobood
gobbodbggobouboubobodbooboobobbouboobbouno
gubbguoogogbogbodbobubooboboboobbouooboobod
guogooooo

public IntFuture() {

determined = false;

public IntFuture(int x) {
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value = x;

determined = true;

0000000000000 000 determined OO0 O0OO0O0OO00O0OO0OOO0OO
godooooooooooobooooooooooobooooonooooooog 5.3
ooooogao
Oo0ooooooooooooobooooooooooooon
future int al];

future int bl[]
future int c[]

new int[5];
{3, 4, 5};

U0 JavaUOUOOOOOOO0OOOODOOODOLDOOOO UIntFuture OO OO Ob-
jectFuture O U OOUOOOOa 0 bOUOODUOODUOODOOOOOOOOOOOOO
UddcUbbbogboobbbboobbod {3, 4, syubogogooodgaod
goobdbobooonoboobobobdudnnd ObjectFuture DO OOOOOOOMO
OO0000O0O0O0O0OOO0OOO0000000000o00o0oo0ooooo000 sMILKS 00O
0000000000000 $MILK$e OODO0O0O0OO0DDODODOOOOODDOOOOO
gogogoogoooo

ObjectFuture a = new ObjectFuture();
ObjectFuture b new ObjectFuture(new int[5]);
int[] $MILK$c = { 3, 4, 5 };

ObjectFuture ¢ = new ObjectFuture($MILK$c);

goguboobogbi1bgoguoouboboboooooooobobobgobg
gboboubbgobogbobigbbooubboobooboogubbobboono
gboogbbogbgdgboaubdoobboobbobboubibooboauod
googooooodad

future int x, y, z[];

goouoouogbgbdgoood

IntFuture x = new IntFuture();
IntFuture y = new IntFuture();

ObjectFuture z = new ObjectFuture();
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gooooooooo
ggobgbgbdgbgouoguoooobobobobgobuoboboboboon
gubobogboobbbotobbobdoboboobboboobgoboboobogbad

void foo(future int x, future int y[]) {

3

googbobooboogboobodad

void foo(IntFuture x, ObjectFuture y) {
¥

5.2.2 [0

g bouoouoo
gdbudgboouobdboubobboobboobbo2bbgbooboubouoon
gutbtbbuodggobbobouoboboooouobobobooubbobogouoo
oot oboooouoo
goddbbogoubooooouobooooubooooooonoooooooo
gogbbogbogboobuoobobobobbuobboboobuobuoooouobo
goopobugbouboubouboobboobboobobooboooo

bbb ob bbb oooouoboooa
OO000000000D0ODO ref)0D000C0DOO0OOOO0OODOODDOOOODO
O0000000000000D0 SMILKSINSTANCEVARS 00000000 OOOO
goggdbboobuogbogoouboubobboobobboobbobobuobo
JO0000OObject UOODOODOOOODOODDOODOOODOODODOOOOOOODDOOO
oot ouooong
guobooodudbooooouboooouboooounoooboouooog
gooooooo

O00D0 0000000000000 0DO0000DO0O0D0000 ref()00DO0O0O
gotdbuboooouboooooubood

future int x;

future A y;
foo(x, future x, y);
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oo ooooobooooooooboooooooooo
ooooo
IntFuture x = new IntFuture();

ObjectFuture y = new ObjectFuture();
foo(x.ref(), x, ((A)y.ref()));

gbooobbousgubooobooobooboooboobobooboobobod
gobbooobobooboobbooboooboobbboooobooboooobooobbg

gbooooooobo
000000000000 IntFuture D OO000 ref() OOO0O0DOO0OO0ODOOOODOODO

public synchronized int ref() throws FutureException {
if (! determined) {
try {
wait();

} catch (InterruptedException e) {
throw new FutureException("InterruptedException", e);

}

return value;

gt oobboobbob oo oooo oo o
synchronized D 00000000000 ref() D00 determined 0000000000
goodoboboboboboboooooooobooobobobboobdddoooooooon
gooooooooooooobbobooboooooobbobooobobooooooo
InterrruptedException D O OO OO0 O0OO0O000O0OO0O0O0O0O0O0O0O0O0O0O0OOOONO
0000000000 Thread 0 0000 interrupt() OO0 0000000 ODOOOCDOOO
oooobooddoddd FutureException U U0 O OO O

Java UO00O0O0OOOO0ODOO 2000000000000 0000O0DODO0O0O0ODOO
trycatch O 0000 0O0O0O0O0O0O0O0O0OOO0O0OOODODO0OOD0OO0OODO0O0OOO0OO
000000000000 odbodibd RuntimeException D00 O OO0
0000000 D000 InterruptedException U0 OO OOOOO0OO0OOOO0OOOOOO0O
J00boboododbobobbbodbdbiodn FutureException U OO O OO0
0000000 InterruptedException 0D 0000000 0O0O0OOOOOOOOOO
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goo |ooooo (jooog oooo o ooo | ooodn
= assign += plusEq >>>= | fillShiftRightEq
<- determine -= minuskEq &= andEq
*= mulEq <<= | shiftLeftEq t= xorkq
/= divEq >>= | shiftRightEq = orEq
h= modEq

sl gduodgodboogboogboouobboun

googougbobgboubouboboobbobbobooboobbooboun
goddboboboddgodibguibd FutureException U OO DOOOOOOOONO
gogoobooogbd

5.2.3 00O

O0000000000 = <= %= /= %= += -= <<= >>=>>>= &= "= |=000000
gubbgubggoobooobobbogbouobbooooboobboobobbn
gotbogubdbobgbobobobobogoo s gbobobobobobn
gobooobuoboooobobobobooooooooobobaobo

future int x;
x = 1;
x <- 2;
X *= 3;

gbootbodboubooodboooobobobbobd xgboboobooood
googbogoogbogbogboooobbobboboobon

IntFuture x = new IntFuture();
x.assign(1);

X.determine(2);

x.mulEq(3);

0000 assign() DODODOOOODOOOOOODO
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public synchronized void assign(int x) {
if (! determined) {
value = x;
determined = true;

notifyAll();
}
else {

value = x;
}

}

0000 assign() OO0 determined D00 000000000 OO0OOCOO0ODODOO
determined [J true U0 OO OO0 OO0OO0DUOO0OOOOOOODOOOOOUODOOOO
goobgbbogbogboobooboobobn

0000 determine() DOOO0OODODOOODOOOOO

public synchronized void determine(int x) {
if (! determined) {
value = x;
determined = true;
notifyAll(Q);

}

0000 determine() D 0000 assign() D000 O0000O0D0OOODODOOOOOOOO
googooobogbodgbd
0000 mulEq() DOODODDOOODOOOOODOOO

public synchronized void mulEq(int x) {
if (! determined) {

error();
}
else {

value *= x;
}

3

x=J00dodouboogugbgoobnboobobouoooboboubogon
godgobgbobboboooobbbobobo Jawvadbggogooogooon
gobogbogbbgbogboobobbogbbobbobobbooooobn
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Java U UOOOODOOOODODOOOOOOODO byte U char U short OO OOOU
godooooubdb mtdogboobdbdgodd O Obyte U char U short U0
gobobbgoooguobogboobooboobtbtmmtbgbogbon

5.2.4 0O0O0O0O0OOO

O00000000D000000 init! OODO0O determined? OO0 OOOO init! O
0000000000000 0D000 mit()OOOOOOOOOODOOOODDOODOO
O00000000000000D0DO0O000000000DO0000 mit()DOO0OO0O
determined [J false U U OO OOOOOONO determined? DO OO OOOOO0OOOO
00000 isDetermined() OO0 DOO0O00OO00ODOOOOOO0OOO0OOODOOOCOODOO
000000000 0DOD0O00ODOO0O000bObDOoOOnDOn isDetermined() OO0
00 determined OO0 000000000000 0O0DODOO init() D 0000 isDetermined()
0oooood

public synchronized void init() {
determined = false;

public synchronized boolean isDetermined() {

return determined;

5.3 UuUubobuogoun

goubbgbbodbodgoobonbobbooboboooooboobooug
oo gboogoobogbogbboobobrggooubaouboboo
gubdbutbuoubuoouuaobooboobbobooboobbooboooa
googgugbouodbouobbuogguobbbbobbdoobobbobboobooa
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boolean BoooleanFutureType | BooleanFutureImpl
byte ByteFutureType ByteFuturelmpl
char CharFutureType CharFuturelmpl
double DoubleFutureType DoubleFutureImpl
float FloatFutureType FloatFuturelmpl
int IntFutureType IntFuturelmpl
long LongFutureType LongFuturelmpl
object ObjectFutureType ObjectFuturelmpl
short ShortFutureType ShortFutureImpl
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interface A extends Remote {

void sayHello(String name) throws RemoteException;

concurrent class AImpl implements A {
public void sayHello(String name) throws RemoteException {
System.out.println("Hello " + name);

3
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public interface IntFuture extends Remote, Future {
int ref() throws FutureException;
void determine(int x) throws FutureException;
void assign(int x) throws FutureException;
void mulEq(int x) throws FutureException;
void divEq(int x) throws FutureException;
void modEq(int x) throws FutureException;
void plusEq(int x) throws FutureException;
void minusEq(int x) throws FutureException;
void shiftLeftEq(int x) throws FutureException;
void shiftRightEq(int x) throws FutureException;
void fillShiftRightEq(int x) throws FutureException;
void andEq(int x) throws FutureException;
void xorEq(int x) throws FutureException;
void orEq(int x) throws FutureException;

Ueé62mtiiibiobgobooodbubugdgooog
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public class IntFutureImpl extends FutureImpl implements IntFuture {
private int value;

public IntFutureImpl() throws FutureException {
super () ;
determined = false;

public IntFutureImpl(int x) throws FutureException {
super () ;
value = x;
determined = true;

public synchronized int ref() throws FutureException {
if (! determined) {
try {
wait();
} catch (InterruptedException e) {}
¥

return value;

public synchronized void determine(int x) throws FutureException {
if (! determined) {
value = x;
determined = true;
notifyAll();

Ued: it oo ooauoonogun
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public interface WeatherInfoServer extends Remote {

void getInfo(future String info) throws RemoteException;

O 6.7: 0O OO WeatherInfoServer.milk
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import java.rmi.server.UnicastRemoteObject;
import java.util.x;

public concurrent class WeatherInfoServerImpl
implements WeatherInfoServer {

private String info;

void updateInfo(String info) {
System.out.println("update to " + info);
this.info = info;

public void getInfo(future String info) throws RemoteException {
try {
Thread.currentThread() .sleep(3000);
i
catch (InterruptedException e) {}
info = this.info;

class WeatherInfoServerStarter {
private static final String WINHOST = "isc-sol2";
private static final String
weather[] = {"Sunny skies.", "Cloudy skies.", "Rain.",
"Snow."};

public static void main(String args[]) {
System.setSecurityManager(new RMISecurityManager());

WeatherInfoServerImpl server = new WeatherInfoServerImpl();
server.updateInfo(weather[0]);

0 6.8: 00O OO WeatherInfoServerImpl.milk
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try {
WeatherInfoWindow window = (WeatherInfoWindow)
Naming.lookup("rmi://" + WINHOST
+ "/WeatherInfoWindow");
UnicastRemoteObject.exportObject(server);
window.register("Kanazawa", server);
}
catch (Exception e) {
System.out.println("WeatherInfoServerStarter exception: "
+ e.getMessage());
e.printStackTrace();
System.exit(1);
}

System.out.println("WeatherInfoServer is registered.");

Random rand = new Random();
int size = weather.length;
int 1i;
while (true) {
try {
Thread.currentThread() .sleep(5000);
¥
catch (InterruptedException e) {}
i = Math.abs(rand.nextInt()) % size;
server.updateInfo(weather[i]);

0 6.8: 00O 00O WeatherInfoServerImpl.milk (00 O)
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public interface WeatherInfoWindow extends Remote {
void register(String city, WeatherInfoServer server)
throws RemoteException;
void getInfo(String city, future String info)
throws RemoteException;

O 6.9: 00O OO WeatherInfoWindow.milk

import java.rmi.server.UnicastRemoteObject;
import java.util.x;

public concurrent class WeatherInfoWindowImpl
implements WeatherInfoWindow {
private Hashtable table = new Hashtable();

public void register(String city, WeatherInfoServer server)
throws RemoteException {
table.put(city, server);

public void getInfo(String city, future String info)
throws RemoteException {
WeatherInfoServer server = (WeatherInfoServer)table.get(city);
if (server != null) {
try {
server.getInfo(future info);
¥
catch (RemoteException e) {
System.out.println("WeatherInfoWindowImpl exception: "
+ e.getMessage());
e.printStackTrace();

U 6.10: 00U OO WeatherInfoWindowImpl.milk
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}
else {

info = "Sorry, I don’t know " + city +".";
}

class WeatherInfoWindowStarter {
public static void main(String args[]) {
System.setSecurityManager (new RMISecurityManager());

try {
WeatherInfoWindowImpl window
= new WeatherInfoWindowImpl();
UnicastRemoteObject.exportObject(window) ;
Naming.rebind("rmi:WeatherInfoWindow", window);
System.out
.println("WeatherInfoWindowStarter is completed.");
}
catch (Exception e) {
System.out.println("WeatherInfoWindowStarter exception: "
+ e.getMessage());
e.printStackTrace();

0 6.10: 00 OO WeatherInfoWindowImpl.milk (0 O 0)
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import java.applet.Applet;
import java.awt.*;

public class WeatherInfoApplet extends Applet {
private static final String WINHOST = "isc-sol2";
private WeatherInfoWindow window;
private Label output;
future String info;

public void init() {
try {
window = (WeatherInfoWindow)
Naming.lookup("rmi://" + getCodeBase().getHost()
+ "/WeatherInfoWindow");
+
catch (Exception e) {
appletException(e);

Label title = new Label("Weather Information");
Label city = new Label("City:");

TextField input = new TextField(26);

Label info = new Label("Information:");

output = new Label();

setLayout (new FixedLayout());
add(title);

add(city);

add (input) ;

add(info);

add (output) ;

0 6.11: 00O OO WeatherInfoApplet.milk
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title.move(5, 5);
city.move(25, 38);
input.move (110, 35);
info.move(25, 73);
output.move(110, 73);

public boolean action(Event e, Object o) {
if (e.target instanceof TextField) {
String str = (String)o;
if (str.equals("")) {
return true;

init! info;
try {
window.getInfo(str, future info);
¥
catch (RemoteException re) {
appletException(re);

output.setText("Searching now, please wait "
+ "for a moment.");

output.resize(output.preferredSize());

(new InfoWriter()).work(this);

return true;

}
else {

return false;
b

0 6.11: 00 00 WeatherInfoApplet.milk (0O 0)
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void writeInfo() {
output.setText(info);
output.resize(output.preferredSize());
repaint();

private void appletException(Exception e) {
System.out.println("Applet Exceptin: " + e.getMessage());
e.printStackTrace();
System.exit(1);

0 6.11: 00 00 WeatherInfoApplet.milk (OO 0)

concurrent class InfoWriter {
public void work(WeatherInfoApplet applet) {
applet.writeInfo();

O 6.12: 00O OO InfoWriter.milk
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class A {
public static void main(String args[]) {
B bl = new B(1, 2);
B b2 = new B(2, 1);

bl.suc();
b2.copyl(bl);
b2.print();
b2.copy2(bl);
bl.print();

concurrent class B {
private int x;

private int y;

B(int x, int y) {
this.x

this.y

X5

ys

void suc{() {

x++;
try {
Thread.currentThread() .sleep(3000);
¥
catch (InterruptedException e) {}
yt++;

void copyl(B b) {
this.x b.x;
this.y = b.y;

U7 dbbdbooogoobbboobobboubbogbo
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void copy2(B b) {
b.x = this.x;
b.y = this.y;

void print() {
System.out.println(x + " " + y);
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Prefix $MILKS
Imports import milk.runtime.*;\nimport milk.runtime.concurrent.*;
Parent ConcurrentObject
AccessLevel private
ObjectFutureType | ObjectFuture
ByteFutureType ByteFuture
CharFutureType CharFuture
DoubleFutureType | D oublefuture
FloatFutureType FloatFuture
IntFutureType IntFuture
LongFutureType LongFuture
ShortFutureType ShortFuture
BooleanFutureType | BooleanFuture
ObjectFuturelmpl ObjectFuture
ByteFutureImpl ByteFuture
CharFutureImpl CharFuture
DoubleFuturelmpl | Doublefuture
FloatFutureImpl FloatFuture
IntFuturelmpl IntFuture
LongFuturelmpl LongFuture
ShortFutureImpl ShortFuture
BooleanFuturelmpl | BooleanFuture
Rmi off

Horb off

Host HOST

AL Jbdbggoogboogoobooboobobogoouoan
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goooon [
Prefix $MILK$
Imports import milk.runtime.*;\nimport milk.runtime.rmi.*;\n
import java.rmi.*;
Parent ConcurrentObject
AccesslLevel protected
ObjectFutureType | ObjectFuture
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DoubleFutureType | D oublefuture
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IntFutureType IntFuture
LongFutureType LongFuture
ShortFutureType ShortFuture
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DoubleFuturelmpl | Doublefuturelmpl
FloatFuturelmpl FloatFuturelmpl
IntFuturelmpl IntFuturelmpl
LongFuturelmpl LongFuturelmpl
ShortFuturelmpl ShortFuturelmpl
BooleanFuturelmpl | BooleanFuturelmpl
Rmi on
Horb off
Host HOST
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import java.awt.*;

public class FixedLayout implements LayoutManager {
int hgap;
int vgap;

public FixedLayout() {
this(0, 0);

public FixedLayout(int h, int v) {
hgap = h;

vgap = V;

public void addLayoutComponent(String name, Component comp) {

¥

public void removeLayoutComponent(Component comp) {

3

public Dimension preferredLayoutSize(Container target) {
Dimension dim = new Dimension(0, 0);
int nmembers = target.countComponents();

for (int i = 0 ; i < nmembers ; i++) {
Component m = target.getComponent(i);
if (m.isVisible()) {
Point p = m.location();
Dimension d = m.preferredSize();
dim.height = Math.max(dim.height, p.y + d.height - 1);
dim.width = Math.max(dim.width, p.x + d.width - 1);

00 B.1: OO OO FixedLayout.java
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Insets insets = target.insets();
dim.width += insets.left + insets.right + hgap * 2;
dim.height += insets.top + insets.bottom + vgap * 2;

return dim;

public Dimension minimumLayoutSize(Container target) {
Dimension dim = new Dimension(0, 0);
int nmembers = target.countComponents();

for (int i = 0 ; i < nmembers ; i++) {
Component m = target.getComponent(i);
if (m.isVisible()) {
Point p = m.location();
Dimension d = m.minimumSize();
dim.height = Math.max(dim.height, p.y + d.height - 1);
dim.width = Math.max(dim.width, p.x + d.width - 1);

3

Insets insets = target.insets();
dim.width += insets.left + insets.right + hgap * 2;
dim.height += insets.top + insets.bottom + vgap * 2;

return dim;

public void layoutContainer(Container target) {
Insets insets = target.insets();
int nmembers = target.countComponents();

O B.1: 0000 FixedLayout.java (0O 0O)

97




for (int i = 0 ; i < nmembers ; i++) {
Component m = target.getComponent(i);
if (m.isVisible()) {
Dimension d = m.preferredSize();
m.resize(d.width, d.height);

public String toString() {
return getClass().getName() + "[hgap=" + hgap
+ ”,Vgap=” + Vgap + "]ll;

0 B.1: 0000 FixedLayout.java (00O 0)

<HTML>
<TITLE>Weather Information</TITLE>
<CENTER><H1>Weather Information</H1></CENTER>
<APPLET CODEBASE="http://jaist.ac.jp/ o-abe/window/"
CODE="WeatherInfoApplet.class"
WIDTH=300
HEIGHT=100>
</APPLET>
</HTML>

O B.2: OO UOO weather.html
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