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TJIM utex

@author Susumu TOKUI
@date 1998,6/1

Public
TJIMutex () : TIMutex

TIMutex

lock () : void

~TIMutex () :

TIMutex

unlock () : void

TJRunnable




TJIRunnable

run()
run() aive
TJRunnable TJIThread
TJThread  start() , run()

class MyRunnable : public TIRunnable {
public:

void run() {
/I implement TJRunnable::run()

}
1

MyRunnable* runnable = new MyRunnable;
TJThread* thread = new TJThread(runnable, "myname");
thread->start(); // MyRunnalbe:run()  thread

thread->join(); //

run() TJRunnable TJIThread
join()
run() join()
0 join()
run() TJThread::exit(int)

TJRunnable , TJThread
(TJThread )  TJRunnable 1
TJRunnable TJThread

Java TJThread TJIRunnable
TJThread TJIThread

TJThread  TJRunnable TJIThread
@author Susumu TOKUI

@date 1998,6/1
@see TJThread

Public

run () : void




@see TJIThread#run()
@see TIThreadfstart()

TJSync

(TJSemaphore)

@author Susumu TOKUI
@date 1998,6/1

Public

TJSync (m : const TIMutex*) : TISync
TJSync

@paramm TIMutex

wait () : void

~TJSync():
TJSync

timedwait (milliseconds : long) : bool

@param milliseconds
@return true: , false:

signal () : void

broadcast () : void




TJSyncObject

java :
javalang.Object synchronized
wait / notify
. java
' TJSyncObject
(mix-in)

virtual
javalang.Object

class Xxx : virtua public TISyncObject { ... }

1
TJSyncObject
TJSyncObject
lock()
java  synchronized
java
wait()
notify()
notify()
. wait() notify()




javalang.Object

(TIMonitor

protected
TJIMonitor
TJIMonitor synchronized
javalang.Object
java

synchronized void method() {

synchronized void method() {

while (busy)
wait(); // catch
// object

synchronized void method() {

notify();

synchronized (obj) {

while (obj.busy)
obj.wait(); // catch
// obj

synchronized (obj) {

(lock(), unlock(), -..)
synchronized

)

TJSyncObject

void method() {
lock();

unlock();

void method() {
lock();

while (busy)
wait();
// object

unlock();

void method() {
lock();

notify();

unlock();

obj.lock();

obj.unlock();

obj.lock();
while (@©bj.busy)

obj.wait();
// obj

obj.unlock();

obj.lock();




obj.notify(); obj.notify();

} obj.unlock();

synchronized
TJIMonitor

unlockTemporarily(), restoreLock()  java
synchronized
java synchronized

synchronized

@author Susumu TOKUI
@date 1998,6/1
@see TIMonitor

Public

synchronized

TJSyncObject () : TISyncObject
TJSyncObject
TJSyncObject (obj : const TISyncObject& ) : TISyncObject

TJSyncObject

@param obj

operator = (obj : const TISyncObject&) : TISyncObject&

@param obj
wait () : void
notify
wait(0)
wait (milliseconds : long) : bool
notify
@param milliseconds (wait(0)  wait()
@return true: notify , false:

~TJSyncObject () :

TJSyncObject




notify () : void
wait
wait
notifyAll () : void
wait
wait

invariant () : bool

assert() .
@return true

TJThread

ThreadJack

ThreadJack ,
2

1. TJThread run()

2. TIRunnable run()

TJThread
(1) TIThread
class MyThread : public TJThread {

public:
MyThread(const char* name) : TIThread(name) { }

void run() {
Il override TJThread::run()




1

MyThread* thread = new MyThread("myname");
thread->start();

thread->join(); //

1 delete

(2) TIRunnable
TJIThread

class MyRunnable : public TIRunnable {
public:

void run() {
/I implement TJRunnable::run()

}
1

MyRunnable* runnable = new MyRunnable;
TJThread* thread = new TJThread(runnable, "myname");
thread->start();

thread->join(); //

I delete
(2 1 TJRunnable TJIThread
TJThread javalang.Thread java
new
delete

[ ]
ANSI/ISO C++ int main()

, main

TJThread
main
TJIThread TJRunnable  run()
run() aive

10



run() TJThread::exit(int)

run() aive aive
run() 0
TJIThread::exit(int)
TJThread:;join

main TJThread::exit(int)
main aive
ThreadJack ( )

1. main main (return)

( TJIThread::exit() )
2. (main ) (
(ANSI/ISO C++ exit() ::abort())
3. aive
ThreadJack
(UNIX  fork, Win32  CreateProcess)
( )
[ ]
Java .
setPriority()
[ ]
join()
(joinability)
@

MyThread* t = new MyThread("myname");
t->start(); // joinable

11



int exitcode = t->join();

(b)
FreeThread* t = new FreeThread("myname™);

t->setJoinable(false); //  joinable

t->start();
1 t
I ] *t
@ join()
exit() . (b)
. joinable
join joinable
join
joinable ,
setJoinable(false) joinable
joinable join() .joinable
setJoinable(bool) main
, joinable
javalang.Threed = Deamon
[ ]

javalang.Thread javalang.Runnable implements ,
ThreadJack TJThreed  TJRunnable
TJThread , protected
delete
(
.javalang.Thread  suspend, stop, resume

this

public

[A] -- this
void setPriority(int)

12



int getPriority()

void setJoinable(bool)

booal isJoinable()

boal isAlive()

void setName(const char*)

const char* getName()

TJIThread::ID getThreadID()
(B] -
TJThread* getThread(TJThread::ID)
int activeCount()
[C]

void exit(int)

void sleep(long)

void yield()

TJThread::ID currentThreadlD()

TJIThread* currentThread()

const char* currentThreadName()
(D]

TJIThread( ...)

void start()

int join()

int join(long)
[E]

void run()

[C]
static

(ID)

@author Susumu TOKUI
@date 1998,6/20

Public

JOINDETACHED : const int
join()

- joinable join()
JOINABLE join()

INT_MAX

JOINTIMEOUT : const int

join()

13



-- join()
INT_MAX-1

MIN_PRIORITY : const int

MAX_PRIORITY : const int

DEFSTACKSIZE : const unsigned int

(16kB).

Public

TJThread (stacksize : unsigned int = DEFSTACKSIZE) : TJThread
TJIThread
@param stacksize
TJThread (name: const char*, stacksize : unsigned int = DEFSTACKSIZE) : TJThread

TJThread

@param name
@param stacksize

TJThread (target : TIRunnable*, stacksize : unsigned int = DEFSTACKSIZE) : TJThread
TJThread

@param target TJRunnable
@param stacksize

TJThread (target : TJRunnable*, name: const char*, stacksize : unsigned int = DEFSTACKSIZE) : TIThread
TJIThread

@param target TJRunnable
@param name
@param stacksize

setPriority (pri : int) : void

@param pri

getPriority () :int

14



@return
setJoinable (on : bool) : void
Joinable
isJoinable () : bool
Joinable true

start () : void

run () : void

virtual void stop(); I

join () :int

TJThread::exit
joinable join()

@return

@see TJIThread#exit()

join (milliseconds : long) : int

TJThread::exit
@param milliseconds
@return

TJThread::JOINTIMEOUT
@see TJThread#exit()

exit (code: int) : void

@param code
@see TJIThread#join()

TJThread::JOINDETACHED, TJThread::JOINTIMEOUT

15



sleep (milliseconds: long) : void

@param milliseconds

yield () : void

setName (name : const char*) : void

@param name

getName () : const char*

@return

isAlive () : bool
run() true
@return run() true

activeCount () : int

@return

getThreadID () : TIThread::1D

getThread (tid : TIThread::ID) : TIThread*

@param tid

currentThreadID () : TIThread::I1D

currentThread () : TIThread*

16



currentThreadName () : const char*

putData (anydata : void*) : void

getData () : void*

MT-Support

TJIM onitor

Java  synchronized method  Object

java  synchronized block

return return

TIMonitor ~ TJISyncObject
TJSyncObject . TISyncObject

17



synchronized

class Xxx : virtual public TISyncObject {
...
void method() {

...

synchronized(this) { //
1

Y

...

}
1

TJIMonitor (

class Xxx : virtual public TISyncObject {
...
void method() {
...

{ TIMonitor sync(this); //
I

/i

...

}
1

TJSyncObject  protected

class Xxx : virtual public TISyncObject {
...
void method() {
...

lock(); //
Il

unlock(); //
...

TJSyncObject java
unlock(),~JTMonitor(),

synchronized

unsynchronized

synchronized

18



class Xxx : virtual public TISyncObject {
...
void method() {
synchronized(this) { //
I
unsynchronized(this) { //
I

TJIMonitor ( )

class Xxx : virtual public TISyncObject {
...
void method() {
{ TIMonitor sync(this) //
I
{ TIMonitor unsync(this, TIMonitor::UNLOCK); //
I

TJSyncObject  protected

class Xxx : virtual public TISyncObject {
...
void method() {
lock(); //
I
int lock = unlockTemporarily(); //
I
restorelock(lock);

... ( )

unlock();

wait

( ) (TJSyncObject )

LOCK UNLOCK

19



TJSyncObject::wait()

TJQueue .
TJSyncObject::wait() notify()

java  TJMonitor
synchronized synchronized block
synchronized method

synchronized block

TIMonitor

synchronized void method() { void method() {
TIMonitor monitor(syncptr);

}
}

void method() {
synchronized(syncptr) {

synchronized(obj) { {
TJIMonitor syncblock(obj);

}
}

synchronized(obj) {

AB A.m1(), B.m2()
A.ml1() B.m2() B.m2() A.m1()

20



AB  TJSyncObject

A.lock();
B.lock();

B.unlock();
A.unlock();

@author Susumu TOKUI
@date 1998,6/1
@see TJSyncObject

Public

TJIMonitor (obj : const TISyncObject*, mode : enum TIMonitor::Mode = L OCK) : explicit

TJIMonitor

@param obj
@param mode LOCK: , UNLOCK:

~TJIMonitor () :

TJIMonitor

LOCK , UNLOCK

oper ator bool () : bool
synchronized

@return false

TJQueue

1. send() -
2. receive() -

21



POD (ISO C++ section 3.9)
memcpy()
virtua

receive()
receive()

@author Susumu TOKUI
@date 1998,6/1

Public

class

TJQueue (maxmsgs : int, maxmsglen : int) : TJQueue
TJIQueue

@param maxmsgs
@param maxmsglen

send (msg : const void*, length : int) : void

@param msg
@param length

~TJQueue() :
TJIQueue

receive (msgbuf : void*, bufsize: int) : int

@param msgbuf

22



@param bufsize

TIRWL ock

Read/Write Lock (

. TIRWLock

TJTransaction
TIRWLock

(beginTransaction milliseconds)

@author Susumu TOKUI
@date 1998,6/1

Public

TJTransaction
TJTransaction

INFINITE : const long

23



NONBLOCK : const long

Public

TJRWLock () : TIRWL ock
TIRWL ock
~TIRWLock () :
TIRWL ock

beginTransaction (mode : enum TJRWL ock::L ockM ode, milliseconds : long) : bool

@param mode SHARED: , EXCLUSIVE:
@param milliseconds
INFINITE:
NONBLOCK:
@return true , false:
milliseconds = INFINITE

endTransaction () : void

isWL ocked () : bool

true
@return true
isRL ocked () : bool
true
@return true
invariant () : bool
assert() .
@return true

24



TJSemaphore

TJSyncObject TJSemaphore

TJSyncObject  wait()

TJSemaphore  teke()  give()

TJSemaphore sem(0); // 0

sem.take();

sem.give();

give()

take()
. TISyncObject  wait()

. TISemaphore

give()
teke()

TJSyncObject

notify()

notify()

25



1
TJSemaphore sem(1); // 1
critical region
sem.take();
// critical region

I
sem.give();

@author Susumu TOKUI
@date 1998,6/1

Public

TJSemaphore (inivalue: int = 0) : TJSemaphore
TJSemaphore
@param inivalue

take () : void

Semaphore

take (milliseconds : long) : bool

Semaphore

@param milliseconds
@return true: false:

~TJSemaphore() :
TJSemaphore
give() : void

Semaphore

TJTransaction

Read/Write Lock( )

TIRWLock

26



return unlock

(for, while, if, {} ).

void f(TJRWLock* lock) {
I
TJTransaction tr(lock, TRWRL ock::SHARED);

if (....)
return; //
int* BigArray = new int[1000];
I
iy

@author Susumu TOKUI
@date 1998,6/1

Public

TJTransaction (rwlock : TIRWL ock*, mode : enum TIRWL ock::LockMode) : TJTransaction

TJRWLock trylock (NONBLOCK)

RWLock  lock

@param rwlock TIRWLock
@param mode TJRWLock::SHARED:
TIRWLock::EXCLUSIVE:

~TJTransaction () :

( )-

RWLock  unlock

27



util

TJEventListener

( )
EventSource Java
java.util.EventObject / java.util.EventListener

C++ Event
eventHappend

eventHappened()  purevirtua

TJIEventSource

[ ]

TJSafeEventListener

eventHappened()
( UNIX )

TJSafeEventListener  TJSafeEventSource

@author tokui

@date 1999,3/31

@see TISafeEventListener
@see TIEventSource

Public

~TJEventListener ():

isSafe () : bool
false
EventSource  fireEvent
eventHappend/ safeEvnetHappend
@return true

28



eventHappened (ev : const EventType& ) : void

@param ev

TJEventSour ce

( )
EventListener Java

java.util.EventObject / java.util.EventListener

C++

(java.beans.PropertyChangesSupport )

Listener  deletg( )
destroyListeners
Listener delete

Event, Listener, Source

1
class XxxEvent {
TJIEventSource<XxxEvent>* source;
int value;
public:
XxxEvent(TJEventSource<XxxEvent>* s, int v):
source(s), value(v) { }
TJIEventSource<XxxEvent>* getSource() const {
return source;

}
int getValue() const { return value; }
h

1
#include "TJEventListener.h"
class XxxListener : public TIEventListener<XxxEvent> {
public:
virtual void eventHappened(const XxxEvent& ev) {
cout << "ev.value=" << ev.getVaue() << endl;
I this

1

29



#include "TJEventSource.h"
class XxxSource : public TIEventSource<XxxEvent> {
public:
void foo() {

I
XxxEvent ev(this, 2);

fireEvent(ev); // eventHappened

}
1
1!
XXXSource source;

XxxListener listener;
source.addListener(&listener);

Listener, Source

XxxSource XxxListener
method() | |

|--+
| [fireEvent()
|<-+

| eventHappend() |

TJIEventSource

@author tokui, hiranabe
@date 1998,7/31

@date 1999,4/1

@see TJSafeEventSource
@see TIEventListener

Public

~TJEventSource() :

Listener

@see TJIEventSourcettdestroyEventListeners()

addEventL istener (I : TIEventSource::Listener Type*) : void

30



@param | null

removeEventListener (I : TIEventSource::Listener Type*) : void

@param | null

removeEventListeners() : void

Listener

Listener

Listener  delete( )
hasEventListener (I : const TJEventSource::Listener Type*) : bool
Listner

@param | Listener
destroyEventListeners() : void

Listener  delete(

delete
Listener

Listener

delete
Listener

countEventListeners() : unsigned int
Listener

@return Listener

TJObservable

Observable

Observable  Observer
Modd-View  Model
1 Observable Observer
Observer  update

Observer  delete(

(Subject/Publisher ).

Observable
notifyObservers

31



Observer delete

TJSafeObservable

@author hiranabe
@date 1999,3/30

@see TJObserver

@see TJSafeObservable

Public

destroyObservers

addObserver (0: TJObserver*) : void
Observer

@param o Observer null

TJObservable () : TJObservable

removeObserver (0: TJObserver*) : void
Observer
Observer  delete ( )

[note]
javautil.Observable  deleteObserver

C++ ddete removeObserver

@param o Observer
removeObservers() : void

Observer .
Observer
Observer  delete ( )

notifyObservers() : void

Observable Observer .
setChanged hasChanged

observer  update
2 O(NULL)

const
Observer update Observable  non-const

clearChanged

32



@see TJObservabl ettcl ear Changed()
@see TJObservabl etthasChanged()
@see TJObserver#update()

notifyObservers (arg: void*) : void

Observable Observer
setChanged hasChanged
observer  update
2 ag
const
Observer update Observable  non-const
@param arg
@see TJObservabl ettcl ear Changed()
@see TJObservabl etthasChanged()
@see TJObserver#update()

hasChanged () : bool

@return true setChanged ,
@see TJObservabl eticl earChanged()
@see TJObservabl ettsetChanged()

countObservers () : unsigned int
Observer

@return Observer
destroyObservers() : void

Observer  delete (

Observer  delete

Observer
delete
Observer
isSafe () : bool
fase
Observer  notifyObservers
update/safeUpdate

clearChanged

33



@return true

~TJObservable () :

Observer

@see TJObservabl etfdestroyObservers()
hasObserver (o: const TJObserver*) : bool

Observer

@param o Oberver

TJObserver

Observer

Observer  Observable
Model-View  View

[ ]

TJSafeObserver

@author hiranabe
@date 1999,3/30
@see TJObservable
@see TJSafeObserver

Public

(Observer/Subscriber

update (0 : TIObservable&, arg: void*) : void
Observable

Observable

@param o Observable
@param arg Observable  notifyObservers

isSafe () : bool

false

notifyObservers
Observer

34



@return true

~TJObserver () :

TJSafeEventL istener

TJSafeEventSource  TJSafeEventListener

TJSafeEventSource
[ ]
eventHappened()
eventHappened()
@author tokui, hiranabe
@date 1998,7/31
@date 1999,4/1

@see TJSafeEventSource
@see TIEventListener

: TJEventListener, TISyncObject

Public

~TJSafeEventListener () :

isSafe () : bool

true

@return true

safeEventHappened (ev : const EventType& ) : void

@param ev

35



TJSafeEventSour ce

( )

TJSafeEventSource  TJSafeEventListener

Event, Safelistener, SafeSource

1
class XxxEvent {
TJSafeEventSource<XxxEvent>* source;
int value,
public:
XxxEvent(TJSafeEventSource<XxxEvent>* s, int v):
source(s), value(v) { }
TJSafeEventSource< XxxEvent>* getSource() const {
return source;

}
int getValue() const { return value; }
b

1
#include "TJSafeEventListener.h”
class XxxListener : public TJSafeEventListener<XxxEvent> {
public:
virtual void eventHappened(const XxxEvent& ev) {
TJSafeEventSource<XxxEvent>* source = ev.getSource();
cout << "ev.value=" << ev.getValue() << endl;
/I this
...
}
H
I
#include "TJEventSource.h"
class XxxSource : public TJSafeEventSource<XxxEvent> {
public:
void foo() {
...
I
XxxEvent ev(this, 2);
fireEvent(ev); /I safeEventHappened
Il safeEventHappened  eventHappened

1

36



XXXSource source,
XxxListener listener;
source.addListener(&listener);

Listener, Source

XxxSource XxxListener
method() | |
--------- > | |
-+ |
| [fireEvent() |
I<-+ |
[ |
[ [
[ [
| safeEventHappend() |
| == >l
[ |
[ |-+
| | | eventHappend()
| method() |<-+
|<----—-mmmmmm o |
[ ]
SafeEventSource XxxSource  SafeEventListener
XxxListener XxxListener -> XxxSource
eventHappened()
XxxSource XxxListener
1)
2
fireEvent() (1)
)
(synchronized) ,

int XxxSource::method() {
TJIMonitor synchro__ (this); // synchro__

37



fireEvent()  fireEventRetainingLock()

(1) fireEvent()

[ ]
A
fireEvent()
fireEvent()
fireEvent()

(2) fireEventRetainingLock()

fireEventRetai ningLock()

: TIEventSource, TJSyncObject

fireEvent()

fireEventRetai ningLock()

Public

~TJSafeEventSource () :

Listener

@see TISafeEventSourcettdestroyObservers()

addEventL istener (I : TIEventSource::Listener Type*) : void

38



@param| null

removeEventListener (I : TJEventSource::Listener Type*) : void

@param| null

removeEventListeners() : void
Listener .
Listener
Listener  delete( )

hasEventL istener (I : const TJEventSource::Listener Type*) : bool
Listner

@param | Listener

destroyEventListeners() : void
Listener  delete( )

Listener delete
Listener
delete
Listener

countEventListeners() : unsigned int

Listener

@return Listener

TJSafeObservable
Observable.
[ ]
Observer ConcreteObserver Observable
ConcreteObservable ConcreteObsever -> ConcreteObservable
update()
ConcreteObservable ConcreteObserver
ConcreteObservable ConcreteObserver

39



setState()|

|--+
| IsetChanged()
|<-+

notify |

ObserversQ)|

| safeUpdate() |

|--+

I
I
I | |update()
| getState() |<-+
I

notifyObservers() update()

ConcreteObserver -> ConcreteObservable

@author hiranabe

@date 1999,3/30

@see TISafeObserver
@see TJObservable
@see TJSafeEventSource

: TJObservable, TJISyncObject

Public

addObserver (0: TJObserver*) : void
Observer

@param o Observer null

TJSafeObservable () : TJSafeObservable

removeObserver (0: TJObserver*) : void
Observer
@param o Observer
removeObservers() : void

Observer

40



notifyObservers() : void
Observable Observer

Observer  update

notifyObservers (arg : void*) : void
Observable Observer

Observer  update

@param arg
notifyObser ver sRetainingL ock () : void

Observable Observer  (

Observer  update

notifyObser ver sRetainingL ock (arg: void*) : void
Observable Observer  (

Observer  update

@param arg

hasChanged () : bool

@return true setChanged

countObservers () : unsigned int
Observer
@return Observer
destroyObservers() : void

Observer  delete (

isSafe () : bool

true
@return true

41



hasObserver (0: const TJObserver*) : bool
Observer

@param o Oberver

~TJSafeObservable () :

Observer
@see TISafeObservabl etfdestroyObservers()

TJSafeObserver
Observer.
Observable update
TJSafeObservable
@author hiranabe
@date 1999,3/30
@see TJSafeObservable
@see TJObserver

: TJObserver, TJSyncObject

Public

update (0 : TIObservable&, arg: void*) : void

Observable
safeUpdate

override
@param o Observable
@param arg Observable  notifyObservers

isSafe () : bool

true

@return true

42



~TJSafeObserver () :

18

MT
MT-Support
Util

43



