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There are many synchronized mechanisms an-

nounced now, and different platforms or pro-

gramming languages have their own suitable 

solutions. But there are no proper solutions for 

Java. Java has its own synchronized mechanism, 

but it is not truly concurrent, it supports a lim-

ited form of currency. A programmer must take 

care of many details when developing concurrent 

applications. Even there are some solutions are 

designed for Java, and also let a programmer can 

develop concurrent applications more conven-

iently, but the poor performance is the common 

problem. Monitor is a technique used in concur-

rency control for a long time, Java synchroniza-

tion mechanism also take advantages of this 

concept a little, but is not enough. This paper 

will declare the disadvantage of other solutions 

and will also introduce an approach for enhanc-

ing this mechanism in programming level bye 

use of our monitors. We will provide libraries 

and a preprocessor that are helping for concur-

rency control. Finally, we will compare our so-

lution with others in performance and the com-

plexity of coding style. 
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7 7 $ Java GVHI!DEF�$ÉÊGË

KÌ(ÍÊ�'6”wait”Î'(6”notify”,K·

'(�Ï! monitor�a�Ì(ÍÊËO$Ð

ÑÒsynchronized !method© blockÓ^�;

K�!ÉÊ.Wait¾ notify�Ì( method6

ÔÕdObject�(Ö×��J6»Ø¸'(Ö

×Ó! method © block Ù�;ÚÐÑÒ

synchronized�ÛK���=¬3ÜÖ×Ý�g

h°ÞSÜÖ×!”lock”^�;¬3�ß�J

rÚàáâSÜÖ×!”lock”NãdØ¸

threadÝ^rÔäÍÊ./0ÜF�6(�Ï

!DEF��1;¬3� NX���N¥$

å*	G©e debugGÙ\æç�ab�èé

K��!pê�rëÒ��ìí!<=î/K

ï(ð'�ñ(Ö×ËK'� condition vari-

able�ò�Ê inter-nested ! synchronized method

óôÝ�”lock”NrÚõA�ö�ËOÊ÷à

á�! signal�ï�Q$wait!���¤nø

¾ù°ú;³û�ü�. 

 

7 7 $`� JavaG!���´ý�Guard-based 

system 6ÇÈþ�3S!���· CJava�

CORRELATE � ; ³ active object 

[8,12,13,14,15]�Vù#6�å*	���ª

«èé���Népê��6��X�6Ü�

���!�#.Ü���1;��r�6/0

Mg�K(����Í!N�!	
�¾É

�`�!
��Ü���K�O6Q$Êû(

�Ê!���©e6;'(Ï����ÛÊ

daemon���3 ��
���
��Ü��

!��¯rÚ3 R0�'(ÍÊ!���Ü

��Î'(<=!�¥"#$d¸Ý	R


�¾��!ÍÊ�N�¤¥63 busy waiting

©e63wait-notify!�	 R
�¾���

V1�=[�! context switch'�rNY�1

;¤¥6�'�F��Ë=6�3 guard-based 

system +�!�V��ÙNr\�. 
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ì$��K��!DEF�p�d��

monitor 6Vý'(ÉÊ\�!F��V<=

! #0$D'(Ý!"�ËrK'(���

�;$ monitor "���#K���=C$

monitor !Ý%��KVf!���Q$��

M!�Ê�ÜÝ�(&'C$monitor!��

�J=Úàá�âS$monitor "!���õ

Amonitor lockÅ^�;C$.Monitor!Î(

'( )�6MK
�*+(condition variable) 

;³¾V,�!Ì(ÍÊ”wait”¾”signal”�Û

$monitor"!���pì"-!
�¤n.

Ôä���	Ý�Jràá$û(
�*+�

bõAq lock !/K0âSÚVf!���

ô1( signal ). 

 

7 7 �1;r2�monitor6/0 JavaHI!

DEF�J6�3monitor!��aÒ!�$

3�G�\èé4��b$���-V context 

switch�5Ç guard-based system6=7!��

1;Ü� <=J689 Java HI:;

monitor !DEF��¬V�;K�(
�*

+��b�;R inter-nested!óôaNrK�

�!pê�·Ü#; Java op���!}3

<���¤¥$å*	!=éúG©e$>§

�-ÙrÇ3 Java î 1%&!F�6 !

��?@V���-�NrÇÈ�. 
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� � A� [5]Ó���;BC'(DH!

monitor rKï�NDù°ú! queue 3 �

EFGAND!�����ï� queue�H0

entry-queue�condition-queue�signaler-queue;

³waiting-queue�Vý���! queueKö��

�H0 entry-queue� signaler-queue�;³

waiting-queue����;I��ö� queue R

q���ND! monitor��60JKLMN

(starvation)O	!���$Ú signal �ÅV�

���;$monitor
�NÚPÍS!EF�

\Q!� ���;³g�O�$monitor"

-!����;RQ!�S��aõA

monitor lock�KÌTU�g�VW�'6ñ(

monitor "V queue �!!ù°úg�=X

��Î'(�6 entry queue!ù°úg�61

K queue�!�Y!�1;PQ¬3!monitor

ËKÌ��'�6 blocking monitorÎ'��

6 non-blocking monitor. 

 

Blocking monitorZ!6$monitor"!�

��$ signal û(
�*+Å�=[G�Ú

signal !���� ����\�=àá$

signaler queueÓ�1;�ö� queue!ù°ú

0Wp>Sp>Ep�(�]waiting queue ù°ú^

d signaler queue ^d entry queue).,_!

non-blocking monitor�6$ signalû(
�*

+Å=`àá$condition queueÓ���aS

waiting queueÓbc")���a�\��;

Ôä$monitor��V1=!�Ê�1;Vù

°ú0 Sp>Wp>Ep.ÜÌ�monitorÆKÆ!

 #�$ blocking monitorÓ�$monitor"!

û(
���pê!Ý%�$û( condition 

queue ÓbcÜ
�!����;N��
�

a[G� ���a$ non-blocking monitor

Ó�Q$��!����;'º signal��!


�*+aN�=àá�N�$bcÜ
�!

���$de")C$monitorÝfZg�=

R
�!ÍÊ;g�Ümonitor
�6ßKÚ

B*�#hK��;A@!C$ monitor�ß

�Jg�")$àá$û(
�*+.���

;i�=2�'(jÛ!Monitor�· context 

switchÇÈY!abg�
�NrÚBS!J

�;2� non-blocking monitor. 

 

7 7 $ nested monitor call�-�KÌ�O	

[2]: 

1. Intra-nested monitor call 

D'(Ö×! monitor lock ÚD'(

���=k��º 

2. Inter-nested monitor call 

=kND!monitor lock 

a. Open call 

Û=loÜmonitoraC$m

'(monitor���=õA�

�1ÞS!monitor lock. 

b. Close call 

$ÞSND! monitor lock

Å�ËKg�àá$û(
�

*+!Ý%�̂ r¯1ÞS!

lockU-õq. 

 

n'�!nested callË=¯ lock countero'J

�;J�anò� nested call $loû(

monitor��J=�pV counter��V6 close 

callP=�pVmonitorÖ×�bS�S nested 

callqrî ! monitor�.`loÜ monitor

��!
�rs.N�$qrî°! monitor

Ý�K�O�KVf!��±Q$Ü monitor

"�tNO[G_rC$Ü monitor�g�$

'( queue ÓuGv�/Ü$¾��!ï�

queue  '�w���! monitor x
Ky�

queue�>J condition queue(Vfï� queue

Ù6��� queue��6KÌ�monitor6K3

!�N�$o$uG! queue�Å�Vù°ú

�*Ò·��1]: 

 

Signal Characteristics Priority 

 

Blocking 

Signal and Urgent Wait 

Ep < Sp < Rp < Wp 

Priority Blocking (PB) 

 

Non-Blocking 

Signal and Continue 

Ep < Rp < Wp < Sp 

Priority Non-locking 

(PNB) 
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Vý Rp �])zo! queue!ù°ú��1

;r�{|}VÁ�0$�S inter nested 

monitor call Å�Ü���O~Qr î°!

monitor ~��L6�NO[G¤T×!r	

Ü monitor�;LpêN'�!
F�1;Ü

queue!ù°úRp'�=YdWp�#O^d

Sp!�JR�^d Sp�1;JrOÒÜ�!


F. 
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H� 1Rq !���K��¾VfÆ�!

���nR(ÇÈ�V1�S!+�¢]�w

q��!�nùd`�!Vf�n�¤¥6$

���-©e*	�å!=éúG���r¯

��$'�"p�d�(!,���G. 
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Ø¸h=��	����!��Vî/N(

�6ÏF!��V1�ì!��¤n�£¬

3e�1;��hKÁ�6=	¬3��ÇÈ

N�!F��L6`�$ JavaG!���´�

#6=k=K�!����Vå*	!=úr

z^�>§Né�_� #6=kO���!

�å*	�O�åqé4!*	��V��f

ZNr\��/Ü��B�`� Java1%&!

DEF��$*	45!¹ºG%&¼	½ 

�*	+�e¬3�;_S���å;³N§

!���>Ü�(¬3e��;$NB*¬3

����·D¬3î  Java1%&!DEF�

'{�Ôä¬3��1+�!monitor. 
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