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 687�9�:<;3=?>?@BA

(P2P) CED<FHG.IKJML�NPO?Q�RS�TVU�W
XML XPY[Z�\�]3^`_baMc�CPdbe3fhg�i 6fPgkj�l : NPm WBnboHp?qkrbs?S C�tvu8w�x ;�=>?@BA[yhz

—SSIF {k|}i SSIF Zk~�t�uP�<� T w3x
(self-stable)

T�rks >?@BA[y`z I��?�8� nM�P� \P�<��b��� Cb�8� (overhead) i�dbeB� ��� (Monitor Agent)C`Q3R S yhz I��Hfhgb�8�k�?| (on-line) ���BdMe8���i�dMe[\�]k� > ��� XML �8�b [¡¢I�£v¤H\�]8¥¦ fhg<Ck§P¨ (search) ©8ª[« (representation) i¬M®}Id<e8� ���B¯�°²±M³H´bµ C?d<e3\`]�®¶I�·�~ ±M³¸M¹Mº C?gkLH\`]¶i @?A � � fPgb~8»<¼�d<e8� ���±M³ C[\E]½I ±M³ fPgH¾`¿bÀBÁ TÃÂ[Ä[Å8Æ CM���Ç`È ©8ÉMÊ
i  
 ËhÌËhÌËhÌËhÌ�Í`Î�ÏÍ`Î�ÏÍ`Î�ÏÍ`Î�Ï¶Ð � ���.T �?Ñ T�8� > \8�<� �¶T de3fhg¢i  
 Ò 2H4�5Ò 2H4�5Ò 2H4�5Ò 2H4�5

 
 
This study proposes an overlay resource monitor 
system which is highly scalable, extendable and 
self-configurable called ORMAN. The monitor system 
is build upon a SSIF P2P system and is consisted of a 
monitor agent. The monitor agent contains a set of 
sensors, called Information Collection Modules (ICMs). 
ICMs collect the states of monitored attributes, record 
the attributes and compute the statistical values of 
monitored attributes in each node. ORMAN provides 
several resource management mechanisms, such as 
event notification, admission control, fault tolerance 
and load balance. The monitor system also provides a 
set of APIs for developers to design customized ICMs 
and plug them into system on the fly. 
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1. Ô3Õ  

 Ö[×[ØPÙ[Ú�Û A �?��CBÜbÝ T @8A CMÞBß S Iàbá ;3=k>
(Peer-to-Peer)[1]-[4]

@8A[yEz © @ �ML[â
(Grid Computing) C 7�9vãkä ªåi :�æ8ç �B� > fEgGèIêéMë�� � (Management) ß�d[e (Monitoring) Z?ìí�î C �8� > \?� (Storage

T
Bandwidth

T
CPU) IÃïZ[ð8ñ[C 7H9hòkó [5]-[12] i :�;3=k>8@?A GèIKôbõ� � fkg[ö�÷ @[A ô[õ.G�ø�m%ùkú�C�\b�M���<ûü I Ø8ýPþMÿ�� ô?õ�CB� Ú ����i :[@ �bL[â����0I@ ��fPg���	�
��� >�� L[â�\h] µ Iê· � ñ����f3g'C%\�����������I²� W���� \�� (Resource 

Allocation) I U���� L[â������BLMâ�ùEúHG%i \B�?de3fPg IÃd<e Uk±M³ @?A ôkõ-G! �ùPúM{�\8���"�\`]½I ; L�â�fPg?© @?A fEg�C[\8�<� � I ã�#�$
��	M�&%('8C*)�+ i  dMe�fhg<C yhz I ÷-,�.�/ � R8ï Ð  
A. 

@8A�0 Y (Network Element 1 NE)
Ð32 ë<~B���4�5�6 x&7�8�9 NE

�B@BA � �;: �H\�]3^h_C 0 Y I ´ Z&<�dMebCEô?õ�ùEú
i : dke3fhgG
I NE =�>�N?m(?A@�B s fkg�\b�M�����
�¢I ã ¾-C-D�EbdMe<\`]3C&F Ú i ¬�G�F Ú 4H*I Z?dbeP� �H� (Monitor Agent) i  

B. 
@?A � ��: (Network Manager 1 NM)

Ð ?�@�BsJ
NE K�L�CBdke�\�] I U ¾-CBg8L IKß WMON �&P ��C�� > IRQM« � dS NE C&T ü�U��� : i : NEm[dbe�fEg�G�Iê~M�?�<N`m �Mîm NM V µ-W : i NEm NE ·[~ W;� � î m

NM i  
C. 

4�5�6 x (Communication Protocol 1 CP)
Ð 4�5

6 xkx�X NE © NM {ZY�ß�[(V º"\ ô8õ�ùPú
(NE
;

NE
T

NM
;

NM) ] 4 � > i  : D<g<C�^ J >?@BA[yhz�_ I SNMP[13] `�a;bc
NE © NM C�] 4 � > IRd W MIB (Management 

Information Base)[13] I ï<Z @?A dMe3fPg[C 4�5 `
a¢i MIB x�X ° NE ¾OC ý�e Ck� � \ 5�fg I Wß�8 �"hOi Cb\`]�jhì�i æ8ç \�]�jEì�k NE ~ ±b³§;l I ��m�n CHfkgH\<���o�3\B]½iqp�k�D�g�C
SNMP \B�<� � fEg8���3G-r s�sbS C yEz I ætC yPz<: ùBúkì�u î C @?A GèIwv�x�yHG-r[� � C

*
687�9 ÷�z*{�vBL�|¶I}^&~ > ~�� > S 4�5�� � �{
J¶L¶©���� (I) 

� � þ ibL������ NSC 
93-2213-E-155-044 i  



ùPúH¾�¿��3ð?C�� ó i  6�� X ±�� NEm<j�l : WPn?o�pkq?r?s8S ;�=>k@?A�yPz |�C8d<e�fPg¢i nboHp?qkrMs8S ;�=k>@?A3yEz ±b³ w�� (robust) C @?A ôbõ�� z i��*<�de[C<ùPúkì"����� µ I rks fPg?�[� U ýBþ t��PC@?A ôkõ�� z I W���� � � C8ï 6 I ã ���k¥3¨�\]�CP���¢i��B~�� º ß ´kµBº C?dMe8� �H� � ±M³���Z� Ä CBdbe�\�]
i  687�9 V µ JML3NEm�~�� > S C?dMeP� �H� I¬kdMeB� �H� ~ W �;L NE
±k³�� Ý ´kµ CBdMe[\]½Iê© ¸M¹<º C8g?LH\h] I�é[À���+ = i��; ?��Cd<e3\`]M·Zv¡ W :[6 n \h]�¢M{�GèI Wh³¤£�¥�¦§�¨ º \ 5 §;l i d�eM� �'�MW Q�R S C�� >�©¦ I«ª ;�¬ V8C[fPg�\8��G� I dMe8� �H��±M³ [; 
�C`Q�R8����iÃ��� : ·�~ W t®>�¯(°�Q�R¶Iw±

>%��|��A²�©�d�e I ��L'd�e�� �.� m �A³ º
(Flexible) i  6 X�´[ù`é W _ � « Ð¶µ· ´�¸<c�¹� kO�C?de�fPg¶I µ ,�´E 3¡<d<e3fPg 6;� X � ���MC @?AyPz I ã c�¹bdMe8� ��� fPg yEz i µ�º ´�»�¼B ¡<d<eB� ��� C © � N > I µ½ ´;¾�� 6 X �b±��C8dbeP� ��� I U�¿À�Á�Â Ø ���åi  
 
 

2. ÃÅÄ�Æ�Ç  
 6 ´<ù-ª ;  ?O ¬ VPC8dbe�fhg�3N8c�¹ Ð  
 
2.1 SNMP 

SNMP(Simple Network Management Protocol) ZÈÊÉ @�Ëb@kA C @?A � � `�a I¶^8ñ�÷�ÌEO�� � ©Ú
(Management Entities)�

@0A � �ÎÍ (Network 
Management Station)

ã
SNMP � ��� (SNMP Agent)� z ï}i  

SNMP � �.� V µ · ýZe I Z�� � \ 5 ¢
(Management Information Base) C<\�]�� z IÃ¬[\�]
� z ýBþ  MO�~ ³ §lMß m�n C 6 n�Ï fEgMd<e3\] I U8±k³ @BA � ��Í[W Get

T
Get-Next © Set

��Ð; dbe[\�]3C�±>�Ñ�K ã J3xbC!Ò��¶i  W
SNMP ZÓ�Ô<C&D<g > dbe3fhg I : D�E�.

�¶C \.] µ ���¤Õ ¬ ß×Ö�Ø >ÚÙ Ù DÚÛ
(Stream-based Bulk Transfer IKé TCP i ) I3Ü���G*r
SH�<C yBz ·�ÝPÊ�� Ú fPg3CP��� º (Scalability) i
� ¿ SNMP C-D�Ûk� > U ¬�Þ ¤�ß \ fhg�Y8CM\ 5^E_ IàV µ d<e�\h]�C�áT�� > U � g�NMC�b�xåIW�â ¤��;�<dbe3f`g<C ý�e µ Y ã ï 6 i  
 
2.2 SNMP with XML 

SNMP
ä ª â�ã I3Õ[� � ñ��"ä?C n �èiÃé[de3\h]�C�å � ©�¡ W � > U�Â ��`�a8� > iwD�Û�.

�bCM\�] µ I ���-Õ ¬ ß TCP
= ÖæØ >�Ù Ù D�Ûåi

SNMP CEJ�x � lb� � (Configuration Management) · Â `Za S içV µ I SNMP Cè"é�{[�  (low-level 
technology) ê º ·���L-� ä 
���F Ú C�ë�ì"íZ.
� i  

ª ;Mæ8ç�î úåI T. KLIE[14] ¸ SNMP Agent ©
XML �8���?ÑHI W SNMP-TO-XML Gateway(

� � � )
��Z�ïAð��"ñ}iç� @MA � �Z:-� ñ�B s d�e�\8]µ Iò¸ ��Ð�ó _<ï XML XPYåI U D�E â � � � I ÷� � � g<N ;  8m SNMP Agent ±&>�\`]�B s C&~
�¶iàô�� æ OZ� > 
��E¤�.; @?A fEg µ Iwv�� ;@<A Ø"���[¤ s G : � � � IÃ� @[A ¾P¿ ¬ ÀMÁ
(Load Unbalance) I U ; dbe3fhg à ï�õMN<ùhú�ö�÷
(Single Point Failure) C�� ó i  
 
2.3 Astrolabe 

Astrolabe[9] � ��ø�� z S (unstructured) C
gossip

4�5�6 x ýEþ NEm î éù�C*ú���� z IòV µ`±³ ~�~Z�-û�ü<C SQL � > I WOý : ú��;� z |�±>\8]��[Ñ ã \B]�§;l�C�ÒZ� I ¿ ý<þ \B]�C[N�þº i Astrolabe C<\`]<�?Ñ ÇhÈ k�¸�ÿú-G  Bm�ùEú� ��C[\h] � ���;ÿ�ú'GPC � �3ùBú 1q�8�[NEmHùú[C<\�]Zj-~ µ I Astrolabe ��� m Ý�8�9 � �[(V\�]3CbùPú}iRp�k Astrolabe
U ¬;Þ �h¤ � ��'�j&~

�bCBdbe�\�]
i�� ¿ � Astrolabe
� ýBþ CBdbe[\�]CHì �(� � µ I®¸�vo� � @�A C�\�]�Ø 4 �

(throughput) i  :<;�=?>?@BA G.IùEú�.��MC-���b©����¢Iwv	 \8�[� � fPg�CEôbõ ¬ w3x ¿ ��
�� � i}ª ; ¬
� ó I 6?7�9`ä ª�N� @?A d<e�fPgåI �%t®>�å �@BA Gæ kO3C-~"� ÂbÄ (dynamic faults) I é�ùhú�C ¬� H ���
I U�¿ � :�� µ Yh{ h ¸HfEg<� Ú ÅBÆ �H ����i  

V µ I ORMAN ���`Q�R S CBdbeP� ��� �"ädMek�[�[CE��� º iÃ��� : ~b�b| n jkd<e8� ���C8d<ek�[�}id<eB� ��� C�� Ï /�	M���¶IÃ~�ª ;¬ VPC @8A�#�$ ±&>km���CBdMe0i  
 

3. ��� /��  
 6�� X �k±�� N� : P2P

@BA DMFHGEC @BA \�?dbe�fEgåIR8k�M��� i Ð  
A. t u<� � (Self-management)

Ð � @8A�� Z<ùPúC-��� � ���;� � ñB�<� µ I dbe3fhg�¸'t >ýPþ @BA ô?õ i  
B. \�][�?Ñ (Aggregation)

Ð dMe�fEg��[dbe�\�]
�[�3fhg n m Ý T �?Ñ [15] ©��K (Cache) I U¿ �����kâ 
 � �<§-l�!�í ã ± '-a � �èi  

C. ~ �¤� j dÚS Q�R (Dynamic Deployed 
Monitoring Module)

Ð ��� : ~�"��?d<e3fPg



¸<dMeEQ�R ( B s dMe[\�]3C`Q�R )
J � Ï /�	â ê[xbCbùEúHG-Iò=�><dS�~��0i : ORMANG�I u�#?��� ° Q3R S CPdbeB� ���%$ ï æ Nú
i  d
e f.g W N& t�u�w x f�g j¢J >

(Self-stabilizing Infrastructure-based 1 SSIF) C ;�=k>@?A �3Z f;g @8A ôbõ�� z I � � ����dMe�fPg�CÏ ú (peer) i 6 ´ µ N&/�'<c�¹ SSIF C @PA ô?õ��z I µ· / �)( c Ï ú���� ã ��� SSIF C�� > I µ
,�/ � c�¹?dbeB� ��� fhg yhz i  
 
3.1 SSIF

@8A ô?õ�� z  
SSIF ZMNEm�,�éù�� z (Three-level hierarchical 

structure)
T w[x (stable)

T+*`o�p8q
(location-aware)

Trks >
(cluster-based) C ;3=8>?@PA�yhz I SSIF �B�n<�P� \P�M� �b��� CM�8�
IKé M N � «
I SSIF

@A ô?õ�÷ º O Ï ú (peer)
z ï Ð  

A. N-, Ï ú (Regular peer)
Ð ��� SSIF C?N.,�ùú}I U ¬ ¾OC @BA ôkõ3C ýPþ IVN., Ï ú�V µ/�0 ��ÌhOM�M�"i N., Ï ú W �.1 Ï (client) C2 � E ��354 (request) ñ 47698(Ï ú (super 

peer)
T � rbs�Ï ú (cluster header)

±k³ #�$bã
§�l�\E] içV µ IN�, Ï ú W #�$ Ï (server)C 2 � I ±?³ #;$ U 89�N., Ï ú}I é _ ¿-:
ñ � ���*¡ W<; Y�©�GOr�å ��� \P�¢i  

B. 
6�8;Ï ú (super peer)

Ð Z SSIF G�I � � N.,Ï ú[C3GY8� ��: i økm 6�8 ùEú9= � �?>�@C-A�B�C o (Broadcasting domain) ��Zk©�8�DE C?N., Ï ú�] 4 C?��-i 6�8;Ï ú 6�F A�B
C o GEC Ï ú ä � (publish)

Twó E (forward) \5 I U�¿ å � A�B�C o G � �<N., Ï ú[C-���
(join)

ã ��� (leave) C!Ò��¶i  
C. 

rbs C p-: (Cluster leader)
Ð Z @?A ôbõ�C�^ñ[� �;: i SSIF

W�*`o�p8q
(location-aware) ZG7H I ¸ nko [ Ö (close geographically) C Ï úg?Ñbï<N r?s I U�W ��I � äkC Ï úMZ r?s CpO: i r?s C pO: ZBÝ;��� SSIF C Ï ú ±k³x.J (positioning) \ 5 I ð?xPÝ Ï ú�
;����K?mrks {�G%I U�¿B±k³ \ 5 ¥[¨�CE�M��i�¬M® rs C p*: ©�8�9�C r?s C p*: {ZY�I ~8j @�LM�N?O

(confederation relationship) i � ��L M�NO C r?s.P I ��Q.R ¬MC Ï ú�\ 5 ±��P� ±b³
'`���bC-S o ¥�¨ (global searching)

#�$ i  
D. T�U M�V (Bootstrap)

Ð T�U M V ±b³�W�X I�ßýBþ ã Y.Z � � r8s C p*: C���o1ò�8NBÝ rs <�j)@ µ I 8 r<s C p&:��kq T7U M7V WX i[T�U M�V ·)\ F Ý�����C Ï ú�]<¨ Þ Ñ;�
�3C r?s I ýPþ SSIF

*ho�p8q C&ê º i  
SSIF

W?r?s Zb� � õ-J I øbm r?s�^ �MNEm rs C pO: I rbs C p-: � ��_ ì�C 6�8�Ï ú I�øMm

6�8;Ï ú7`k� ��_ ì3C?N., Ï ú}i  
 

 M N T SSIF
@PA ô?õ�� z i  

 
3.2 

Ï ú���� ã ��� SSIF C;� >  
��� SSIF C Ï ú ¬ �-a�b J�x}I¶�k : Ï ú��

� µ I ÷ SSIF
����â ¬ VPC r?s G 1 Ï ú��3� r?sµ I SSIF ·�v�t ~8�<�8ô?õ�� z i  : r?s G�I 6�8�Ï ú ã r?s C p!: � � ýEþ @BAô?õ ã 8�9 Ï ú����8CbðPñ�\ 5 I � ¬ I SSIF G øm 6c8 Ï ú ã r%s C pZ:�d �"NHm5e�f Ï ú

(Candidate peer) 1ge f Ï ú���� ã rks C p*: (
� 6

8;Ï ú ) h ¹bºkn Vji � �MC SSIF ô?õ�\ 5 I � rks
C p*: (

� 6�8;Ï ú ) ��� SSIF
µ Ike�f Ï úM����!l � G � Ï úåI ýPþ SSIF ôkõ�C�m8� º i  

SSIF
; øbm rks�Ï ú[CEì��?�MNbxMC�ÝhÊ 1 ÏúMìA��n � C rMs ¸�<�o�± > CkÑ�p (migrating)

â
8�9 r?s G�I Ï ú?ì��&� î C r?s ¸�< ��q (split) ïì?m7r rks i È É SSIF C © ��G�IêNhm r?s�� . Ïú Ù�s ì�Z 256 måi  Nhm Ï ú���� SSIF

µ It= k W N., Ï ú<C 2 �
����I���V r[s GkC r3s C p�: � 6)8�Ï ú����µ I ��I�u�v<CbN�, Ï ú�¸<�8ÉZvkï<Z rbs C p-:� 6�8;Ï ú¢i Ï ú���� SSIF C~�� � ï�Ì�éjw 1yxb I Ý Ï ú : *`o @BA (LAN)

W A�B3C�� > l"�&k�zW :|{ ��� SSIF C Ï ú¢i�é }k� { ��� Ï ú I H ö÷ { ����C Ï ú I ±�>����3C�i�~ i ¬��5{ ��� Ïú�k�zMZ 6�8 ùBú IêÝ Ï ú����M© { � � Ï ú�[oVCjA�B�C o I ²M¤�NPm 6�8 ùBú3CM� E i 6�8�Ï ú
¡ W Ý Ï ú3C[\ 5 I U�¿3q?rbs C pO: ä � �?Ý Ïú�����C 5�� i  é *`o @8A G?�?� 2 ë3C SSIF

Ï ú W : I�Ý Ïú�¸|D7��7�T�U M�V � W<X C�~�� I ñ 4 ���
SSIF i æ µ I�T U M�V ¸�E � @kA G � � rbs C p: C�� P I ÷EÝ Ï úkL�âk©� km rbs C p-: {"YkC
[ ; JHl}I Ø ðMxBÝ Ï ú;
�������C rMs i�J�lbCe���÷EÝ Ï ú T T�U M V T ã<� ®�Ìhm��8É���f�Cr?s C pO: {�Y?Cj��� (ping)

Ø ðbx}I�Ý Ï úP»7�be



����}���� � Ö C rbs I�D���÷ rks C pO: � E i: Ý�ùPú;� � 6�8�Ï ú � rbs C p-: C<� E ¥ Iwv
¸"t�� � � � Q \8�[C � ¦ ä � U 6�8�Ï ú � rbs
C p-: i®V µ I 6�8�Ï ú�v�¸�B���C[\?�7� ¦ ó��
� r?s C p*: | i  ; ¤ Ï ú[C.���}I SSIF �M¼ ¬ V�O�G[C Ï ú�Ü
K ¬ VBC�~���1 N�, Ï ú�C-��� ; ¤<ôMõ�� Ú C��� � r I ^��?q.6�8�Ï ú ä � ��� 5<� I 6�8�Ï ú� ; � Ï ú;[ N \ 5 ¥ I N�, Ï ú ý ~����èi��3¾
C ý8þ ôbõHC 6�8�Ï ú ã rbs C pO: : ��� µ I��
� 4 ��8�9�C Ï ú i 6�8�Ï ú 4 ��e f Ï ú ¥<� ~_ � i�e f Ï ú�v����(V�A�B�C o G � �[CbN�,�ùú I m Ý 6�8�Ï ú3C.J��åi � rbs C p&: �[� µ Irbs C p-: C.e�f Ï ú ��� 4 �(V rbs GEC � � 68�Ï ú¶I m Ý rks C pO: C%J�� i  
 
3.3 SSIF CPÑ�pM©����  
� SSIF GhCkNhm r8s ��. � ��r µ I SSIF ���

±�>7��� � Ñ�p�C�~;� i : ����C8û ü _ I J G �r3s G*<<� � C Ï ú�¸èthR�ï � Nbm�Ý�C r�s i
SSIF v : Ý r?s ã G � r?s {�Y`j @�L M�N?O I ���L M�NjO C rks : \h][�kÑ µ ¸ � Q \ 5 i : Ñ
p�C?û ü _ I Ï úMï9�*� � C rbs ¸ � �[C8ï9���â 8�93C r?s i ¬� Ñ�p �;k���� I SSIF

W i�±MC
� > h ¹Mº<n NEm�NPm���~ Ï ú I ���Mrks��7  j
@ ã�¡ ¢ C�£�¤;T�¥ ä y�i  

 
3.4 \B�h¥ ¦  ö�÷���� SSIF C @BA � z Iêdbe[\`]�Cj:�ñ�¥¨ W�*ho<º C�� > §l�1¶��¦kN Ï ú ä � ¥3¨ 3�4µ I�� b ÷ � ² *Eo C 6�8�Ï ú�¾&C�§   i é7} 68�Ï ú ��
 : *ho G�¥3¨���¨bÑ 3)4 C���}¶I H *o � ��: ¸k¥3¨ 3�4ó E m '�é�ù�C rMs C p-: i
� rbs C p&: · ��
 ¥ ¦ ��:Añ<\`] µ I H rbs Cp-: ¸8¥ ¦ 5<� ó E���8�9 rbs C p-: G ¥ ¦ i¬O o�± > Ch¥3¨�� 
 Iª©OD�g�C�«�¬ > (flooding) ¥¨ m �<ù. @BA�®�¯ Ch�����èi  
 
3.5 dMeP� �H� fhg yhz  dMeP� ��� ( ¬ ¥ ¸ ( I Z±° � ����² ) { yhz Ié M · � « I � Z�³`m 0 Y Ð  
A. 

���&: 0 Y (Dispatcher Component)
Ð ¬ 0 Y �

^8ñ;k�¸���B��MC ��Ð I »7�BO�G ��� U ´ ¬
VBC 0 Y (ICM

�
Module Manager) =�>½I U ¾

C¸�=�>���}�D�§ U ��� : i  
B. XML å � � 0 Y (XML Processor 

Component)
Ð � �H� B�E[C ��Ð ã \�] Iµ= kW

XML XBY3C�� >  [¡¢i : � ��� yhz G.I
XML å �H� 0 Y�^Bñ $ ï�x�y XML XPY Tòó_ XML XPY = I�© XML XBY�[ N C Ò��¶i  

 M · T dMeP� ��� yhz M i  
 
C. 

a Y5¶ � x y � 0 Y (Event Log Generator 
Component)

Ð ¾;C ¶ � � �-� G ä y�C a Y
(event) I �E� ��� ±�>�ê�xMC~��A�-x�y a Yµ I�é<¿��BQ�R T Q�R�=�> ÂbÄ I a Y�¶ � x
y � ý ¸<¬�G 5�� ¶ � ¤ 6 n�Ï :"ñE{�G%i  

D. 
a Y�å �;: 0 Y (Event Handler Component)

Ð �� �H��h / ä y a Y µ I ä y a Y3C 0 Y ý 4
� a Y�å �;: 0 Y I a Y�å �;: vE»)� a Y3COZG Iw¸ 5�� ä E U a Y�¶ � xAy � 0 Y�¶� I U ä E ·�� 5�� U ê[xh��� : i a Y�å �: 0 Y ä E[C 5�� I�~M�;vM^M÷ XML å ���0 Y ó _�Z XML XPY"I � kB���-ê�¸3C`� > Ié e-mail I D�E U ��� : i  

E. Q R � � : 0 Y (Module Manager 
Component)

Ð Q�RM� �;: 0 Y�kH¾-Cb� � \�]
B s Q3R (Information Collector Module 1 ICM)C8¿�� ã�¹;_ i�º��BQ�RM� �;: 0 Y I�~ W�(ý Ck� � ICM i¶� ; ¤7D.� W K<dbe�\�]3C8ñ4 I H k�÷ ���&: 0 Y�D-�M© ICM ] 4�» ~
i  

F. \h]�B s Q�R (Information Collector Module 1
ICM)

Ð
ICM

: � ��� G!k-¼7��B s dMe<\�]�C½�¾ I W Q3R S C�� > JbL I W � 
 ¬ VBCBde8©;
3�èiÃö�÷ ���&: 0 Y3Ck� � IK�3� : ~W »)�?û ü f�¿ Þ �8C`Q3R Ø B s ê�xkC8dbe\`]�i ICM kb~ W�À �bC (customized) I ^ ñ�¯
° :9Á�Â � > ¯ °�b H I ´ ~ ° � t��[C
ICM I U ^M÷`� �H� ¿��HfEg�=�>¶iÃé[¬������m-� �0� C<Ã|Ä º (scalability) ß Þ � º
(flexibility) i  J �[� º<� G I�� ��� ~ W8� ï @8A � �åT QRM� � T © ÂkÄ å � ,�/ � Ð  

A. 
@8A � � Ð ^8ñ�¾-C � D�E T � ��BMCb\`] ã



ñ 4 i ���&: 0 Y�²k¤3¬�G¢i  
B. Q�RM� � ÐÆÅ ð�ékë�K�L ã � � dbe[\�] iêQR<� ��: 0 Y T XML å ��� 0 Y T ©�\�]�B sQ�R�ÇB¤3¬�G}i  
C. 

ÂMÄ å � Ð ª ; � ��� : � > µ ~k� ä yMC ÂÄ I ±&>�å � i a Y�¶ � x�y � 0 Y ã a Y�å��: 0 Y;²k¤�¬�G}i  :�@BA /�'�G�I 6 � �H� ��� XML XBY ¦ Z\`]3^`_�ChaMc
i XML XBY�C%u<ú�kåIyº�� XMLC&`�È�É7Ê3Ch �¡ I \h][~ W�Ë fEg n ^h_ iÃ��L� ��� : ß \hº C @?A fEg�GèI�·���Ì7Í�C � > �Î i  : d<e�/ � I�� �H� ���`Q3R S C;� > B s de�\�]%I ��� : ~�~Z� n � � ICM
W �;�k����i ICMC � >[Q > k<���;=�>�Ï (thread) x ¹ Ð K�d�e�\] I U�¿ ¸Mdbe�\�]�Ñ ��W ¤ 6 n \`]�¢?{�G-i  � ���v±k³ N� API

U �3� : t >�¯"°k\�]�Bs Q�R0iê��� : ~ W ¯"° À � S C ICM I U ^M÷`���� ¿���=�>3dMe�~;� i�V µ I 687�9 C © �<· ±³"° � Ï /�	 (Remote Deployment) C8�[�¢iÃ��� :~ J � Ï C[ùBúk| IRD�Û�NPm�\h]�B s Q�R U7´ 6n;Ï Ch� ��� I U ^b÷`� ��� ¿��;=�> i  
 

4. ����Ò�ÓÕÔ�Ö|×  
 dMe8� ��� C © ��� i ,�/ � Ð dMeP� �H�.T
� Ï � � � >hã � Ï � � API iØ� Ï � � � > ~ W �Ï Ò���d<e?� �H� I U�¿8±M³ � Ï ��	�d�SbQ�R[C�<�0iê��� : ~�¸ ICM ^M÷.� Ï � � � > D�E â deB� ��� ¿��;=�> i�� Ï � � API k ³ U F Ú � ä: ���
IÃ�k� n "��?d<eB� ����±b³ CkdMe3\h]¶idMeP� ��� { mBï © �.I 8 © ��bB�bé P ��N � «.i  
 P ��N T dbeP� ��� © ��N�Ù�i  ÚÜÛ

 ÝßÞáàãâ�ä  åtæ�çªâ ÚÜÛ  åtæèçéâ API 

ê�ë
 

Linux 
(Kernel 2.2ì+í

) 

Microsoft 
Windows Java2 

îßï
 Daemon ðòñÜóõô ÚÜÛ  API öø÷
 ùtú
 

C C++ Java2 

 ; ¤<� ��� C © �½I 6 ´ � ï�,;/ � c�¹åI µN/ � c�¹P� �H� ; ¤ ICM Ck� � � > I µ· / �c�¹ ICM C h / yhz I µ ,�/ � c�¹P� ����� ���C XML XBY?� > i  
 
4.1. dMeP� ��� Ck� � ÉMÊ  � ��� ~ ³ Ò���C ��ÐM� ïPQ�R[� � ©�\`]Mß
Ò���� � ÌG Ð  
A. Q�RM� � Ð � � ICM CO[ N ��Ð Iò� i Module 

load
T

Module unload
T

Module status
ã

Module 
query

= ��Ð i  
B. \�]kß�Ò���� � Ð B s dbe<\`]3CO[ N ��Ð I ·
� i J-x ICM C�d�e(� > i�¬"G �oÐ � i
Module initiate

T
Module run

T
Module pause

T
Module terminate

T
Module set

ã
Module get i  

Module load
��Ð Z?¿�� ICM

â � ��� G�I ICM
<�¿�� É I � ��� v ; ICM ��û�ü�C&~���I ��ý ICMCB~�=�> º ß;û�S º i Module unload

��Ð Z J � �� G ¹;_ ICM i�� �H�jb ��þ ñ ¹;_ C ICM k-ÿ��
=�>�C}I�z H���� ¹;_ I :�¹�_ ICM

¥ IK� �H� ¸��� ©<¬ ICM [ N C<\P�èi  
Module status © Module query k[§&l ICM ���C ��Ð I Module status ~ ��� ê<x ICM k�z { <3¿

��I Module query
H k � � � ��� G � � { <[¿��3C

ICM i  
Module initiate © Module set =!kPJ�x ICM C
	ì��	Bì;SMÊ ICM �����&>������������������� !
"�# �$��%'&�(�(�� Module initiate ) ICM *,+�-.�/
(initiating) ��0�+1�32�4�� Module set 5�),6 ICM7 +1��8�9�	,:1�;2�4<� Module run )
=�4 ICM >.�?�@ 	�:��3A�B�*,+��$�
C�DE�GF�H Module setI$J$K�L�M
N F�H Module run � ICM OQPRC ?�@�S

��	�:�T�*�+$U���V�������C�DW�  
 

 X�Y[Z �$�,\�]_^`2�4,a�D�b�c�d$e X �  
 

Module pause �1DfHQ�hgi�1jlkQ0h+�m��
ICM �Gn�����o�p�q�r�s$tu� Module terminate 2�4
��j�k
0�+Qm;� ICM � Module get 2�4$) #�v �$�
%w&�x ICM 	�:��;2�4y�zF1H�{�|�}�q�~�� Module 
get
#�v���!���� s��
����%;&������$�,�_�;�����

�,�
��F�H����u�  ��� �;2�4�q XML �����;�����$����\�]_^��
\�]�^;�
� ICM ���3]
x
a�D�) � ��B������' �¡
b�c¢�£� X,Y � d[�¤q
U$� X,Y m K�¥ �
���;¦�q§1¨[©

 
A. ª�«�¬ (Unload)

© \�]^���- . ���f�®61¯�°



±,² ml�£\�]�^ J ª�«�¬ ICM �  
B. ³;«�¬ (Loaded)

©µ´ \$]h^w¶�·�¸
2�4¹� M�º
«�¬�»_B ICM �¹�µ��¼�{�½�¾�¿�À�2hB�Á
ICM( 6�Â�DfÃÅÄ�m )

J «�¬WÆ®6�Ç�DÈmÉ�Ê\$]
^�Ë��3} ¥ ��«
¬ 20 ° ICM Æ  

C. Ì�Í (Idle)
©
ICM Î�«
¬È�ÐÏ�~�� Module initiate

2�4�A�B�����Á�%�Ñ�Ò�Ã Z x�Ó # %w&�Á, !
(����3+���Ô I �Õ¾�*
¬�Ö��1�;Ôm×Æ ´ ICM
j�k 7 D I ��|�)�Ø,¸�Ö�Ì
Í,���lÆ  

D. 0�+Qm (Running)
©
ICM

?�@ 6�- .�/ mÙA�B$Á
Ò�Ã×�ÛÚ�C�0�+�Ü J F�H30
+�Ü�> . B ! ·
Ý
����%
&ÞÆ6_¯�°��h��m[�®\�]�ß_�$}�FhH
Module get

Z
Module set

Z
Module pause

Z q3à
Module terminate Æ ´ F1H Module terminate �y�
ICM O,á�â�0�+�Ü J j�k 7 +W�GØ,¸�Ì�Í�Á,�
�ãÆ  X�Y m J ªäå$Á Module status x Module 

query �æ¯�ç,Ò�2�4
6�è�é ±,²$ê }�F�HÉÆ®ë���ì�ä
å;},í
a$D1Á;2�4[Æ  
 

ë��$ì Z ���,\�]�^`2�4�î�ïãÆ  
 ð;ñóò'ô  õ,ö  

Module load ÷`ø ICM ù  
Module unload ú;û ICM ù  
Module status üÙý;þ�ÿ ICM ����� ÷`ø ù  

� �
��

 Module query 	�
�������� � ÷�ø��
ICM ù  

Module initiate ��ÿ ICM ����� ù  
Module run ��� ICM ù  
Module pause ��� ICM ��� ��"! ù  
Module 
terminate 

#$
ICM ��� ��"! ù  

Module set ICM %�&('�)+*+,(- �(� ù  

./0
1 2
��

 
Module get 3(45� 5687 ù  

 

 X:9fZ
ICM ;�< X Æ  

 
4.2. ICM �+=�;><  

ICM )�?>@�·�Ý�%,Ñ
�1��%w&1Á+ACB��£\�]_^

¥ �D�í$:�E K�¥ Á ICM qCF(G K1¥ ÁIH$� L,º �
ë
� YKJ d:L,AKD�í1Á ICM Æ ICM ;�<�}����
U�äY =��W�£� XI9 � d ©  
A. ICM Operator

© ?>@;¶�M,\�]�^'2�4E� )ON�°
ICM Á'a$D�PCQ×� ¥ �;|��3] ICM �+=CR,� ÆS�T�U � D�à1Á3\�]�^�%w&�à�a�D1��]KVXW�)
Ç
D�6 ICM Operator Ôm×ÆZY ICM Operator[ ��\�ç�=�]XVXW ©  

i. Data Operation Function
©_^ #

ICM
�`�a Á:H���%;&Þ�®Ö:VXW���G1Á;2�4

� Module get Æ  
ii. Module Operation Function

© ��] ICM
ÁXH��$+h� � ÖCVbWdc5ehÁ�2�4_�
Module initiate

Z
Module run

Z
Module 

terminate
Z

Module set
Z�f

Module 
pause Æ  

B. Thread
©hg�i Ó # %�Ñ��1��%;&1Á,0�+�Ü��kj

\�]�^(D�í1Á ICM mã� � =�� ICM Á��=�)� :�° Thread
¥ �36 7 +1ÁÉÆ  

C. Data Matrix
© aKl � Thread

^ # ÁIHKm�%w&Þ�
ICM Operator |�)>n Data Matrix

#�v %w&�q;¾
Ø�G�\�]�^�Á�o>p M�º Æ ´ Thread q�r #
v ËS Á$%w&��f� Data Matrix s�}5D�í�V S Á$%;&
��t ICM Operator Æ  

 
ë�� Y[Z \�]�^(D�í1Á ICM ��u;ë Æ  

ICM � (v�w  
Memory ICM xzy"{+|+}(~��+68� ù  
System ICM CPU � xzy5�8� )������ }"�3ñ� 68� ù  
Bandwidth ICM  ����b����� � � available 

bandwidth ù ( �>����O��� &+'�O :�K�������� Bandwidth 
ICM) 

Disk ICM �C���C��� (partitions) ~��C6� ù  
Network ICM � "�����ñ ù  
Process ICM � `þ�ÿ��+  ù  

 
4.3. ICM ¡X¢ f�£ ¡  ´ F1H5¤�¥�¡K¦XH5§�A�B$Á5VXW$��� 5�)�¨ ICM
q Base64 ©IªCr:©:ª¹�k«�¬�6�R�¬ file Á��®�mi�
¦�¬ XML ���1Æ ´ \�]�^�·
¸Ie � R�¬ file Á XML
���h���¯¨�°�RX¬ file m
Á1����±�²�©Xª �¯³Èå
ICM ÆG �¡ I Á ICM

l Íw�$\�]�^�Á,Â�DiÃ Ä×mã�
(+´�*���µ�Á`a�D Z � Module load

Z
Module initiate

(ãÆ  ¶I· 6�Ç�D×m��£F1H�çE K1¥ ��� (size) Á ICM
*�+X¤:¥�¡O¦�ÁIVOW�m5¸¹����¹1Á�%;&�c�e ICM j
��x�=$4�\�]�^;0
+ ICM Á5º�j (script) ����ë
� 9� d��»nC¤:¥���� ICM ¸,\�]�^�Á��$����¼�� 2 r



x 6 rE� ´ ICM ����½:¾��[�Û\�]�^3} ?�@ f ICM¿�À Á>º�j�0
+�«�¬ Z Ú�C ICM Áwa$DEÆ  
 

ë
� 9fZ ICM ��¹����lÆ  
ICM Á � (KB) Â"Ã:)��  
30 KB 2 sec 
103 KB 6 sec 

 
4.4. HOm,\�]�^ XML �,�����  

\�]�^3)�q XML ��� ´ D�%;&�Ä;¡1Á�ÅOP��j U ¨KPOÆ,\�]_^óF1H�Á XML �������_Æ X ���O²
\�]_^:o�p�������%�Ñ��1��Á XML ���Þ� X � (a)
��²�\$]�^�o>p1Á����¢� X � (b) 5$)��;\�]_^�Ç�]I ��Ø�Á��
�EÆG\$]^�·�¸�Á X � (a) �
�O³�È�0�+É �:G�Á'a$D I ��¾K¨OÊKË�Ì
¬ X � (b) �,�$Ô_m×Æ  
 

 X � Z \�]�^ � F1H�Á XML �,�WÆ  
 ��� Á�2�4 ê L�M q XML �
��Á3�1�,���$�
\�]�^w0
+�ÆÎÍ��5E�2�4�Á XML ���OÏ�j
��� ê )É ¥ Á��hÐ�)���� L�M�Ñ�Ò�Ó ��%�&Á�2�4 �æ�
Module initiate

Z
Module set

Z
Module get ([� 5�)�6RC¬ (element)result Ô I�Ô ¦XÕ×Ö�ÁXRC¬¹�G��RC¬

items ë�d M o>p�Á�ÒyÃ Z R�¬ param ë�d M �$¬�ÁØ :ãÆ�6lÃ8Ù�Á,Ç�D×mh����] XML ���CÚ�W�c�e��
°�2�4<Æ  
6 X �  (a) Á�ÛOÜ_m��ÕF1H3{�F1H Module get 2

4��h²3\�]�^Io>p$������î��$� � f �����$}�H��
�uÆ ¯$ç3{�Á���¼�q MEMTO x MEMFR Á�ÒyÃÞÝßKà ¬�R�¬ type myÆáYw\�]�^�ØG��<�â¨1%;& l ¬R�¬ type Á ¥�ã (sibling) R�¬ value mó��ØãÆ X ��Á
XML ���hmi�¤å"ä�Á�R�¬,à�n�å�æ���ë���� � d[Æ  

� XIç � d��èR�¬ file �e�~Ké Base64 ©�ª1Á
ICM ß��ªW�êN�°�R�¬ file )�¶�6�R�¬ result Ô I Æ  
 

 X:çÉZ ��� ICM Á XML �,��Æ  
 

ë��$� Z \�]�^
Á XML ����R�¬I³ § Æ  ë"ì ò'ô  õ,ö  
module í�ÿ(�ïî�!:� ICM ù  
func í�ÿ(�ð ' �zí�ñ ù  
result í5ñ &+' �(ò�óõôêö:÷(ø>ù5ú�	:
÷�ø(ûKü ù  
items v�wZ�(ý�þ  
item ÿ���v�w ù  
type 

����� v�wZ�Ùò'ô ù  
value 

����� v�wZ��� ù  
 

5. 	�
���������  
 HOm�� ��� �wF�H SSIF ��¦������! �Á#"%$� � ��&(' ��)%�Ñ��,] � L Á�>!*�� Y,Ï�WQPÙC+ N,�� �Ê5<Þ�.-0/�HKm1� � Á�0�+ &12 Æ  j��5DQå,Á5HOm�\�]_^>;�<Þ�GÇ�D S D�í API
��t,F�H,{�> £ HXm>AbB�x��,]CHXm�\�]^ãÆ ¥ �
q XML ����D���%w&�Ä;¡KÅOP�� J F�H+A�B / Á�3
� "�# � � Á�%
Ñ����$%3&�Æ HXm
\�]h^+D$í54��� Á�HXm�%3&Þ� |�}:D$í ��!$��� s1Á�HXm�%;&EÆH�m$\�]×^,FQH XML ����}76 / %�&hÁKÇ�]�89;: Y+AbB / ;5<OD$í$F�H�{�<5= S Á�HXm5A�BE�
��¦�\�]_^�Á0>�H � (flexibility) Æ  ? �1ªA@�Á$Â$D � j�BDC�E�F(<�=XH�m�\�]
^f� � U�ä�Á�3O² ©  
A. 8�* XML ������� © Ã�Ù$\�]h^ � F_H�Á

XML �������l� Ú�W$�3°��,�×c�e���°�2�4 Æ
ªG@ ¨IHEH XML �ã� miÁl= ÝKJu�
(namespace) » � �ÛF v F1H3{�6��3° XML �
�Qm'} ¥ �,���w° ICM *�+�a$D Æ  

B. <A=#L�M�à�¦�NIVOW ©PO kQ@#� K ¨ ÁwF�H3{¿ e ^ # HOm�%;& Æ ¥ � ��¦%R ICM S�M�VWW�UT1V3\�]_^3«
¬�WQX¹�ZY�e �([ e;0�+�ª
Á ICM Æ  

C. ¢�\ X�] / ��]5� � © ¢(\��,^Q��_�3��$Á X] / �3]5� � ��F1H3{$~�é�L�Ma`,¬ Z q(6�o
Á!b # C�D�4�} vAc1d ° U!e Á�4����_��%



f : ÏKHOm�%w&�)�q X ë�Á�3���¦�q�g>ä[Æ  
D. h��%ikj�l © ¨�\�]^�j�l�¸ Windows �7iS Æ  
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