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AB@QHEB @BM OL E��MAAE CL OL CLQCM M UC ��AM �BELAC � MB MQQMBM AB@QHMBCA C U@ OL@
��J @U OL �@NAB@ I % �MLACA� KSM QC E KKO�@ UMNN@ �MQACELM UMNNM KEOLCK@DCEL C AB@
� MU � � KSC@ @A@ 4�BE#�5 �NMAAMB@N MLAM 4�BEKOB@5  I

%@ �@BAM �@QQ@ UMNN@ � C�OB@ � I� LMNN@ �@� CL@ QOKKMQQC�@  EQAB@ OL MQM� CE
UMN HOLDCEL@ MLAE UC �J � CL KOC OL E��MAAE � CL�E K@ CN  MAEUE  � MQ�EQAE
U@NN �E��MAAE BM EAE � I �N QOE KE�EBA@ MLAE �O MQQMBM BC@QQOLAE LMNNM QMC H@QC
QM�OMLAC �

� I N �E��MAAE � CL MQMKODCELM QONN@  @KKSCL@ T CL�E K@ CN  MAEUE  � QON �BE#�
QAO� UMNN �E��MAAE � �

� I CN �BE#� QAO� � KSM QC ABE�@ QO T � BMUCBC�M @N �BE#� Q�MN QCAE QONN@  @KKSCL@
0 N@ KSC@ @A@ @N  MAEUE  � �

$ I CN � BE#� Q�MN CL�E K@ CN  MAEUE  � QONN �E��MAAE � �
' I � MQM�OM CN  MAEUE M BMQACAOCQKM CN BCQONA@AE @N �BE#� Q�MN �
! I CN � BE#� Q�MN Q� MUCQKM C BCQONA@AC @N �BE#� QAO� �
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Oggetto X Oggetto Y

Macchina A Macchina B

invocazione remota

risultato dell’invocazione 
            remota

Schema Logico del Funzionamento
dell’invocazione remota di metodi

Oggetto X Oggetto Y

Macchina A Macchina B

invocazione remota

risultato dell’invocazione 
            remota

Schema Logico del Funzionamento di Java RMI

Proxy Skel Proxy Stub

X.m1(); risultatorisultato
X.m1();

� C�OB@ � I� � �L�E K@DCELM BM EA@ UMC  MAEUC
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� I CN � BE#� QAO� QC E KKO�@ UC CLENAB@BM C BCQONA@AC BCKM�OAC @U � �
%@ � BC @ C� NM MLA@DCELM UC �J � OACNCDD@�@ KE M �BEAE KENNE UC AB@Q�EBAE CN
�@�@ �M EAM J MASEU ?BEAE KEN ���J?  � �@Q@AE QO �R?I

�L QM�OCAE QELE L@AM UC�MBQM C� NM MLA@DCELC UC �J � KSM S@LLE KELQMLAC�
AE N �OACNCDDE UC @NABC �BEAE KENNC � KE M @U MQM� CE ���? ��T%�� � ����� � � �/?
��J �!'@� �CN �BEAE KENNE UC AB@Q�EBAE UC R/�T0 �R/�!'� � &&% ��J �!'� � M
� CBM� CBM ��""" �$�' ��""!' � I �L �OLAE UENMLAM � KSM E�LOL@ UC �OMQAM C� NM�
 MLA@DCEL C MQ�ELM OL �CLAMBH@KKC@ UC �BE�B@ @DCELM UCQACLA@ M  MAAM @ UCQ�E�
QCDCELM OL CLQCM M UC KN@QQC BM@NCDD@AM @U�SEK I 
OCLUC OL@ @�� NCK@DCELM QKBCAA@
OACNCDD@LUE OL �@BACKEN@BM �BEAEKENNE UC�MLA@ UC H@AAE UC� MLUMLAM U@ MQQE I

�L @NABE �BEQQE �BE� NM @ UC �J � � N@ KBM@DCELM UMC � BE#� � � MB �MLMB@BNC
� LMKMQQ@BCE �@QQ@BM CL CL�OA @NN �@�� NCK@DCELM �� �� � CN � NM BCQO NA@LAM U@NN@ KE�
� CN@DCELM UMNN@ KN@QQM UC KOC QC �E� NCELE MQ�EBBM C  MAEUC � �OMQAE � CL KENE NC CA@
 ENAE N@ UCL@ CKCA� UMNNM @�� NCK@DCELC KBM@AM �ECKS� LEL KELQMLAM N@ �MLMB@DCELM
UC �BE#� @ BOL�AC M I

?MB BCQE N�MBM �OMQAE � BE� NM @ &OL J CKBEQ� QAM Q S@ Q� CNO��@AE CN � CL C "#AML�
QC� NM � M EAM �L�E K@ACEL ��"� � � �MB N@ KOC AB@AA@DCELM BC @LUC@ E @N �@B@�B@HE
QOKKMQQC�E I
� �� �� ���� ���	�
�� �	 	���	 ���������� �����
�"� � ��ML!� � &E !$� � OL �M�ENODCELM UC �J � �� � I� @ �@� CL@ �! CL �O@LAE LM
KELQMLAM OL@ AEA@NM � MBQEL@NCDD@DCELM I

� �OLAC KSC@�M UC �"� � QELE N@ �EQQC� CNCA� UC �MLMB@BM C �BE#� @ AM�E UC
MQMKODCELM � AB@ CAM CN  MKK@LCQ E UC 4MQ�EBA@DCELM5 � M N@ �EQQC� CNCA� UC QKM� NCMBM
CN �BEAE KENNE UMN NC�MNNE UC AB@Q�EBAE U@ OACNCDD@BM QMLD@ UE�MB BCQKBC�MBM E BCKE�
� CN@BM CN KEUCKM I
�
� �������� �J � KN@QQCKE �BM�MUM KSM OL E��MAAE � �MB BMLUMBQC � CQC� CNM U@N�
N �MQAMBLE UMNN@ ��J QONN@ �O@NM � CQA@LDC@AE � UM��@ BM� CQAB@BQC �BMQQE UC MQQ@
MQM�OMLUE OL �E� MB@DCELM KS C@ @A@ 4MQ�EBA@DCELM5 I

F @ �OMQAE  E MLAE CL �EC N@ ��J KELEQKM C  MAEUC MQ�EBA@AC �MBQE N �MQAMBLE
M Q@ �O@LUE QEQACAOCBM OL E��MAAE �MBE M �BE� BCE KEL CN QOE �BE#�I

�N  EUE � C� QM� NCKM �MB OACNCDD@BM �J � � UCKSC@B@BM OL@ KN@QQM KSM MQAML �
U@ � ��
����� ��������� MU C� NM MLAC N �CLAMBH@KKC@ ��� ��� �HB@ MLAE UC
KEUCKM � LMNN@ �@� CL@ QOKKMQQC�@  I �L �OMQAE K@QE � N@  @�� CEB �@BAM UMC KE� CAC
NM�@AC @NN �MQ�EBA@DCELM QELE Q�ENAC U@N KEQABOAAEBM UMNN@ KN@QQM
� ��
����� ��������� � N �OLCK@ @AAC� CA� BCKSCMQA@ @NN �OAMLAM � N@ UM�LCDCELM UC OL
KEQABOAAEBM QMLD@ �@B@ MABC I FOB@LAM N �E� MB@DCELM UC MQ�EBA@DCELM CN BOLAC M
�@�@ KBM@ CN �BE#� KEBBCQ�ELUMLAM @NN@ KN@QQM U@ MQ�EBA@BM I 0� LKS� CN BOLAC M
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�EQQ@ CQA@LDC@BM N �E��MAAE �BE#� � � LMKMQQ@BCE KSM QC@ UCQ�ELC� CNM N@ KN@QQM KSM LM
UM�LCQKM N@ QABOAAOB@ I ?MB �MLMB@BM �OMQA@ KN@QQM � LMKMQQ@BCE � UE�E N@ LEB @NM
KE� CN@DCELM UMNN@ KN@QQM � OACNCDD@BM N ��J � KE� CNMB ��� �� I

� ACNCDD@LUE CN � CL C "#AML QC� NM �M EAM �L�E K@ACEL � LEL � � C� LMKMQQ@BC@ N@
�MLMB@DCELM UMNNM KN@QQC �BE#� @ AM�E UC KE� CN@DCELM � CN �MBC BOLAC M QC E KKO�@
UMNN@ NEBE KBM@DCELM @ AM�E UC MQMKODCELM I

�N HB@ MLAE UC KEUCKM � LMNN@ �@� CL@ QM�OMLAM  EQAB@ N �MQM� CE UC OL@
KN@QQM KSM MQ�EBA@ CN �BE�BCE � BE#� OACNCDD@LUE �"� � I �L �OMQAE K@QE N �E�MB@DCELM
UC MQ�EBA@DCELM UM�M MQQMBM H@AA@ MQ� NCKCA@ MLAM � QC CQA@LDC@ OL E��MAAE UMNN@
KN@QQM �
������ ��������� QON �O@NM CL�E K@BM CN  MAEUE M#�EBA �@QQ@LUE� NC �MB
�@B@ MABE N �E��MAAE U@ MQ�EBA@BM I

����-
������ % �@NABE �BEQQE �@LA@�� CE UC �"� � BCQ�MAAE @NN ��J � AB@UCDCEL@NM
� N@ �EQQC� NCCA� UC QKM� NCMBM @ BOL�AC M CN �BEAE KENNE UMN NC�MNNE UC AB@Q�EBAE U@
OACNCDD@BM I &ENCA@ MLAM CN �BEAE KENNE UC AB@Q�EBAE OACNCDD@AE U@ OL �@�� NCK@DCELM
UC� MLUM U@NNM KN@QQC UC KEOLCK@DCELM OACNCDD@AM UOB@LAM N@ KEUC� K@ � @N KELAB@BCE �
�"� � � AB@ CAM OL QCQAM @ UC CLUCBMDCELC � E� BM N@ �EQQC� CNCA� UC K@� C@BM CN QCQ�
AM @ UC AB@Q�EBAE QMLD@ KSM QC@ LMKMQQ@BCE  MAAMBM  @LE @N KEUCKM I �"� � NM��M
NM CLHEB @DCEL C LMKMQQ@BCM U@ OL � NM UC KEL��OB@DCELM I

�N HB@ MLAE UC KEUCKM $ LMNN@ �@� CL@ QOKKMQQC�@  EQAB@ OL �EQQC� CNM � NM UC
KEL��OB@DCELM I

RE M @�� C@ E �BMKMUMLAM MLAM CNNOQAB@AE �"� � KELQMLAM N@ KBM@DCELM UC
KN@QQC �BE#� @ BOLAC M � QMLD@ KSM QC@ LMKMQQ@BCE BCKEBBMBM @NN ��J � KE� CNMB I �N
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HB@ MLAE UC KEUCKM '  EQAB@ OL � NM UC KEL��OB@DCELM KSM QHBOAA@ N@ A@NM �EQQC� CN�
CA� � @LDCKS� OACNCDD@BM N �M#�EBAMB UC OLE Q� MKC�KE � BEAE KENNE OACNCDD@ N �MQ�EBA@AEBM
QA@LU@BU UC �"� � � CN �
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� �@QQC U@ MQM�OCBM @ �BE�B@ @ � MB �EAMB NM��MBM MU OACNCDD@BM NM CLHEB�
 @DCELC KELAMLOAM LMC � NM UC KEL��OB@DCELM QELE �E KSC M QM� NCKC �

� I CL�E K@BM CN  MAEUE QA@ACKE ��� 	 ��
 �� UMNN@ KN@QQM ��
 ����
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� MB NM��MBM CN � NM UC KEL��OB@DCELM �

� I OACNCDD@BM NM CLHEB @DCELC EAAMLOAM @N �OLAE �BMKMUMLAM � MB KBM@BM OL M# �
�EBAMB �
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� C�OB@ � I� � &ABOAAOB@ QM� NC� K@A@ UC � CL C
� I � &MB� CDC � OL@ QA@�@LAM � OL UCQ�@BB@�� OL KE�OAMB E � C� CL �MLMB@NM

�O@NQC@QC MLACA� KSM HEBLCQK@ HOLDCEL@NCA� �
� I � RNCMLAC � � NC OACNCDD@AEBC UMC QMB� CDC
$ I �N &MB� CDCE UC %EE�O� �CL QM�OCAE ������ � ����� �  M EBCDD@ NM HOL �

DCEL@NCA� UMC QMB� CD C � M NM KEOLCK@ @C KNCMLAC � CN QOE BOENE � �OMNNE UC
CLAMB MUC@BCE I

REUCKM M U@AC �ML�ELE AB@QHMBCAC AB@ C ABM @AAEBC AB@ CAM N@ BMAM UC CLAMBKELLMQQCELM
��MLMB@N MLAM �R? ��?  � � MB Q�EQA@BM � NC E��MAAC AB@ OL@ �@�@ � CBAO@N J @KSCLM
MU OL �@NAB@ QC OACNCDD@LE C  MKK@LCQ C U C QMBC@NCDD@DCELM  MQQC @ UCQ�EQCDCELM U@
�@�@ I
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1 NC M NM MLAC AB@QHMBCAC �EQQELE MQQMBM E��MAAC �MBC M �BE�BC E��OBM �BE#� ��J �
M LEL  KSM @ NEBE �ENA@ MQM�OELE CL�E K@DCEL C UC  MAEUC BM EAC I
� �� �� �� ������ �	�� ��	
�N ������ ������� �	 �
�� ����� � CN �MQAEBM KMLAB@NCDD@AE UMC QMB� CDC UCQ�ELC� CNC
@NN �CLAMBLE UMNN@ HMUMB@DCELM � LM  M EBCDD@ NM K@B@AAMBCQACKSM M NC BMLUM � CQC� CNC
@� NC @NABC  M� BC I ?MB E�LC QMB� CD CE BM� CQAB@AE � CN ������ � ������  @LACMLM OL@
�BE� BC@ B@��BMQMLA@DCELM � CN ������ ���	 I

/�LC ������ ���	 � KE�EQAE U@ ABM E��MAAC �

•

���� ���		 � N �CUMLAC� K@AEBM UMN QMB� CD CE �B@��BMQMLA@AE QO ��� � CA �
•

���� ��� � OL �CQA@LD@ UMN QMB� CDCE � ENAE Q�MQQE OL � BE#� �

•


��� �������� � � OL CL QCM M UC @AABC�OAC KSM UMQKBC�ELE NM K@B@AAMBCQACKSM
UMN QMB� CD CE BM� CQAB@AE I

�L KNCMLAM KSM �OENM KMBK@BM OL KMBAE QMB� CDCE � H@ OL@ BCKSCMQA@ @N ������ � ������CLUCK@LUE LMN  MQQ@�� CE NM HOLDCEL@NCA� UC KOC LMKMQQCA@ I �N ������ � ����� MQ@�
CL@ NM CLHEB @DCELC KELAMLOAM LMNN@ BCKS CMQA@ UMN KNCMLAM M NM KELHBELA@ KEL �OMNNM
 M EBCDD@AM � QM ABE�@ UMC ������ ���	 KE�@AC� CNC � NC Q� MUCQKM @N KNCMLAM I
� �� �� � �	�� �� �
REL CN AMB CLM &MB� CD CE CLUCKSC@ E OL �MLACA� KSM  MAAM @ UCQ�EQCDCELM UMC KNCMLAC
OL CLQCM M UC HOLDCEL@NCA� I �L � CL C OL QMB� CDCE � B@��BMQMLA@AE U@ OL �CLAMBH@KKC@
�@�@ I

0 NN �CLAMBLE UC OL@ HMUMB@DCELM � �EQQC� CNM ABE�@BM � � MB E�LC QMB� CDCE � � C� C� NM�
 MLA@DCEL C UCQACLAM I 0� LKS� E�LOL@ UC MQQM �EQQ@ MQQMBM ABE�@A@ MU OACNCDD@A@ U@C
KNCMLAC � � LMKMQQ@BCE MQM�OCBM �BM�MLAC�@ MLAM OL E� MB@DCELM UC �BM� CQAB@DCELM �I
�@NM E�MB@DCELM � �EBA@A@ @ AMB CLM U@ OL �MLACA� KS C@ @A@ ������� � ����� � � QCE KKO�@ UC BM� CQAB@BM OL �C� NM MLA@DCELM UC OL QMB� CD CE �BMQQE OL ������ � �����I

�N ������ � ����� � N �MLACA� KSM QC E KKO�@ UC �
� I CQA@LDC@BM N �C� NM MLA@DCELM UC OL QMB� CDCE �
� I BM� CQAB@BM N �E��MAAE KBM@AE CL OL ������ � ����� �
$ I BMQA@BM @AAC�E MQM�OMLUE @NKOL C KE� CAC UC �MQACELM �

�L ������ � ����� � � MB �EAMB BM� CQAB@BM OL QMB� CDCE � UM�M �BC @ UC AOAAE NE K@NCD�
D@BM M KELA@AA@BM @N MLE OL ������ � ����� �� C�OB@ � I$ LMNN@ �@� CL@ QOKKMQQC�@ �
� MB H@BNE MQCQAELE UOM  EUC UC�MBQC �
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•

�*� ,
	 0JF 0ASNEL �? ��!!�

	 HBM�OMLD@ UC KNE K� � ��$ 1SD
	 R@KSM UC �BC E NC�MNNE @QQE KC@AC�@ QO CLQCM C @ � � CM U@ ��� �T
	 R@KSM UC QMKELUE NC�MNNE @QQEKC@AC�@ QO CLQCM C @ �� � CM U@ �!� �T
	 % CLO# TE�E C� Q '�!�

2!



2� ��� ����� � � ���� ���� ������ � � �� ������ ����� ���

•

� ����� ,
	 ! �� JT UC �0J

•

���� ��..�� 	� �� ,
	 &KSMU@ UC BMAM " ASMBLMA U@ �!! J � CA

� ���� �� �����	 � � ��
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U@AC I �L�LM � @�� C@ E BM@NCDD@AE OLE QKBC�A �MB N@ �MLMB@DCELM UMC � NM U@ �@QQ@BM
KE M CL�OA @ 1LO� NEA �� ! I� I� LMNN@ �@� CL@ QOKKMQQC�@  I �OAAC � NC QKBC�A QELE
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T NOB �M�MAAE QHOE K@AOB@ @U OLE QABM@ UC $�! C @� CL C I %@ UC MLQCELM  MUC@
UMNNM C @� CL C �BE KMQQ@AM � UC KCBK@ '! ���AM M CN AM�E  MUCE BCKS CMQAE �MB
N �MN@�EB@DCELM UC OL@ QCL�EN@ C @� CLM � @��BEQQC @AC�@ MLAM OL QMKELUE I �N
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! I� M ! I�! I

%@ � C�OB@ ! I� @ �@� CL@ � �  EQAB@ N �@LU@ MLAE UMNN@ QK@N@� CNCA� EAAMLOA@
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� C�OB@ ! I$ � QO�MB@ N@ QE� NC@ UMNN ��� QENA@LAE �O@LUE C �EB�MB @BBOEN@AC LMNN@
KE�OA@DCELM �@B@NNMN@ Q@N�ELE @ ABMLA@UOM I 
OMQA@ UM�B@U@DCELM UMNN@ � MBHEB�
 @LKM � NM�@A@ @N QE�B@UC MLQCEL@ MLAE UMN H@B BCQ�MAAE @NN@ �MNE KCA� UMNN@
QABOAAOB@ UC CLAMBKELLMQQCELM I �LH@AAC � KE M  EQAB@AE LMNN@ HEBON@ UMN K@NKENE
UMNN@ 4�B@L@5 � CN AM�E UC KEOLCK@DCELM LMKMQQ@BCE �MB AB@QHMBCBM NM CLHEB @DCELC
QOC �EB�MB M BMKO�MB@BM C BCQONA@AC UMN K@NKENE � �@BC @ KCBK@ $!  CNNCQMKELUC  ML�

�	 ����
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����
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 �� ���
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Cliente JJPF

Worker JJPF

Worker JJPF

1: Worker.setData(Img);
2: Worker.run();
4: Worker.getData();

1 e 2

3: ProcessingImg();

4

3

� C�OB@ ! I� � &KSM @ %E� CKE UMNN@ �BE�@ UC QK@N@� CNCA� QABOAAOB@A@ KE M H@BQA@AMNMQQ

ABM CN AM�E KSM C� CM�@ OL �EB�MB @ K@NKEN@BM OL QCL�ENE A@Q� � �@BC @ KCBK@
OL QMKELUE I J MAAMLUE @ B@��EBAE C UOM AM� C EAAMLC@ E CN LO MBE UC �EB�MB
LMKMQQ@BC @N UC MLQCEL@ MLAE EAAC E UMN H@B � KCBK@ �MLACLE�M I � CQONA@ KSC@BE
KSM @�� C@ E @BBOEN@AE �MB N@ LEQAB@ KE�OA@DCELM �@B@NNMN@ � C� �EB�MB UC �O@LAC
LM HEQQMBE LMKMQQ@BC � UC KELQM�OMLD@ � UOB@LAM CN K@NKENE MQCQAELE KEQA@LAM MLAM
@NKOLM BCQEBQM KE�OA@DCEL@NC CLOACNCDD@AM � KC KE�EBA@ N@ �MBUCA@ UC M� KCMLD@
BM� CQAB@A@ I

�L � C�OB@ ! I! @ �@� CL@ �� � B@��BMQMLA@AE N �@LU@ MLAE UMC �@NEBC UC QK@N@� CNCA�
�O@LUE QC QABOAAOB@ N �@�� NCK@DCELM �@B@NNMN@ KE M OL H@B QMLD@ QA@AE OACNCDD@L �
UE �MB CN K@BCK@ MLAE UCL@ CKE M UCQABC�OCAE UMNNM KN@QQC CN  MKK@LCQ E S��BCU I
0LKSM CL �OMQAE K@QE ��?� �@B@LACQKM EAAC C �@NEBC UC QK@N@� CNCA� �LE @NN �OACNCDDE
UC QMUCKC K@NKEN@AEBC � QO� MB@A@ �OMQA@ QE� NC@ � N@ QK@N@� CNCA� UMK@UM QMLQC� CN MLAM I
�L � C�OB@ ! I� � KSC@B@ MLAM UCQACL�OC� CNM OL �C� MLL@A@ UMNN �E�MBSM@U �O@LUE QC
�@QQ@ @NN �OQE UC ABMLA@UOM �EB�MB � @LKSM CL �OMQAE K@QE CN UM�B@UE UMNN@ � MBHEB�
 @LKM � @AABC�OC� CNM @NNE Q�OCNC�BCE MQCQAMLAM AB@ N@ �EAMLD@ KE�OA@DCEL@NM UMNNM
BCQEBQM UC K@NKENE UCQ�ELC� CNC M N@ �MNE KCA� UMNN@ QABOAAOB@ UC CLAMBKELLMQQCELM AB@
MQQM I

%M ��OBM ! I2 @ �@� CL@ �' M ! I� @ �@� CL@ �! �  EQAB@LE N@ QK@N@� CNCA� EAAMLOA@
Q� CNO��@LUE N �@�� NCK@DCELM UC �BE�@ QMKELUE CN �@B@UC� @ UMN H@B KEL QA@AE �CN
KOC QKSM @ �  EQAB@A@ CL � C�OB@ ! I' I � MN �BC E K@QE �� C�OB@ ! I2 OACNCDD@LUE
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RMI stateless

� C�OB@ ! I$ � �MQA UMNN �E�MBSM@U CLABEUEAAE LMN H@B QA@AMNMQQ �J � � $�! C @� CL C
� BE KMQQ@AM KEL � NABE �B@�KE T NOB
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Entita Condivisa

Cliente JJPF

Worker JJPF

Worker JJPF

1: Worker.setData(index);
2: Worker.run();
6: Worker.getData();

1 e 2

3: ShrdEntity.get(index);
4: ProcessingImg();
5: ShrdEntity.set(index, ProcessedImg);

3

56

4

� C�OB@ ! I' � &KSM @ %E� CKE UMNN@ �BE�@ UC QK@N@� CNCA� QABOAAOB@A@ KE M H@B KELQA@AE
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� C�OB@ ! I! � �MQA UC &K@N@� CNCA� UMN H@B QA@AMNMQQ ��� BCU � $�! C @� CL C
�BE KMQQ@AM KEL � NABE �B@�KE T NOB
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Hybrid stateless

� C�OB@ ! I� � �MQA UMNN �E�MBSM@U CLABEUEAAE LMN H@B QA@AMNMQQ ���BCU � $�!C @� CL C � BE KMQQ@AM KEL � NABE �B@�KE T NOB

CN  MKK@LCQ E UC K@BCK@ MLAE UCL@ CKE UCQABC�OCAE E�MBAE U@ � CL C � LMN QMKELUE
�� C�OB@ ! I� @ �@� CL@ �! �@Q@LUEQC QON QCQAM @ S��BCU U@ LEC Q� CNO��@AE I / QQMB�
�@LUE @AAMLA@ MLAM MLAB@� M NM ��OBM � �EQQC� CNM LEA@BM KSM CN AM�E BCKSCMQAE
� MB �EBA@BM @ AMB CLM N@ KE�OA@DCELM � NM��MB MLAM QO�MBCEBM BCQ�MAAE @C K@QC
� BMKMUMLAC I �LH@AAC QABOAAOB@LUE N �@�� NCK@DCELM �@B@NNMN@ KE M OL H@B KEL QA@AE
QC CLABEUOKM N �E�MBSM@U LMKMQQ@BCE @NN@ BCKMBK@ UMNN �MLACA� KELUC� CQ@ HB@ C �EB�MB �
CLENABM @NNM KEOLCK@DCELC AB@ C �EB�MB M CN �MQAEBM UMN H@B �@LLE @U @�� COL�MBQC
�OMNNM AB@ C �EB�MB M N �MLACA� KELUC� CQ@ I 0LKSM CL �OMQAC UOM K@QC C �@NEBC UC QK@N@�
� CNCA�  CQOB@AC QELE QEUUCQH@KMLAC I � C�O@BUE @� NC E�MBSM@U BM� CQAB@AC �� C�OBM ! I�
M ! I�! � N@ QCAO@DCELM � @L@NE�@ @C UOM K@QC �BMKMUMLAC � CLH@AAC @LKSM �OC ��?�
BCMQKM @ �@B@LACBM OL@ �OEL@ M� KCMLD@ �LE @NN �OQE �@B@NNMNE UC QMUCKC  @KKS CLM I
&O�MB@A@ �OMQA@ QE� NC@ N �E�MBSM@U Q@NM @ KCBK@ CN ��� I �L �OMQAC ONAC C UOM AMQA
N �M� KMLD@ EAAMLOA@ �O@LUE QC OACNCDD@LE ABMLA@UOM  @KKSCLM CL �@B@NNMNE � CLHM�
BCEBM @ �OMNN@ UM� NC MQM� C �BMKMUMLAC @ K@OQ@ UMN  @�� CEB LO MBE UC  MQQ@�� C
CL AB@LQCAE QO NN@ BMAM I

�L � C�OB@ ! I�� �  EQAB@A@ N@ �@LU@ UC MN@�EB@DCELM �@B@LACA@ U@NN@ LEQAB@
@�� NCK@DCELM �@B@NNMN@ � MQ�BMQQ@ CL A@Q� K@NKEN@AC �MB QMKELUE I RE M � �EQQC� CNM
�MUMBM � NM @�� NCK@DCELC QABOAAOB@AM QMKELUE CN �@B@UC� @ H@B QA@AMNMQQ �@B@L�
ACQKELE �BMQA@DCELC QO�MBCEBC � AOAA@� C@ �O@LUE CN LO MBE UC K@NKEN@AEBC @BBOEN@AC
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RMI con stato

� C�OB@ ! I� � �MQA UMNN �E�MBSM@U CLABEUEAAE LMN H@B KEL QA@AE �J � � $�! C @� CL C
�BE KMQQ@AM KEL � NABE �B@�KE T NOB
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� C�OB@ ! I� � �MQA UC &K@N@� CNCA� UMN H@B KEL QA@AE ��� BCU � $�! C @� CL C
� BE KMQQ@AM KEL � NABE �B@�KE T NOB
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Macchine Arruolate

Hybrid con stato

� C�OB@ ! I�! � �MQA UMNN �E�MBSM@U CLABEUEAAE LMN H@B KEL QA@AE ���BCU � $�!C @� CL C � BE KMQQ@AM KEL � NABE �B@�KE T NOB
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RMI stateless
RMI con stato

Hybrid stateless
Hybrid con stato

� C�OB@ ! I�� � �@Q� @N &MKELUE

BC @LM QEAAE @ QMUCKC N@ UC�MBMLD@ AB@ N@ �@LU@ E�MBA@ U@C UOM QKSM C �@B@N�
NMNC � MQC�O@ I RC @KK@UM �MBKS� �LE @NN �OQE UC QMUCKC K@NKEN@AEBC CL �@B@NNMNE N@
QABOAAOB@ UC CLAMBKELLMQQCELM AB@ C �EB�MB LEL KEQACAOCQKM OL KENNE UC �EAAC� NC@ I

?MB N �ONAC E UMC AMQA UC QK@N@� CNCA� @�� C@ E UMKCQE UC Q� CNO��@BM OL �BE�B@�
 @ NM��MB MLAM UC�MBQE U@C �BMKMUMLAC � QC@ E �@QQ@AC U@ OL@ �B@L@ �� @U OL@
�B@L@ ��! � @O MLA@LUE CN LO MBE UC � NABC @�� NCK@AC @NNM C @� CL C � MU @�� C@ E
�EBA@AE @U �!! CN LO MBE UMNNM C @� CL C U@ �BE KMQQ@BM I % �@�� NCK@DCELM � QA@A@
QABOAAOB@A@ KE M OL H@B QA@AMNMQQ MU S@ OACNCDD@AE � MB CN K@BCK@ MLAE UCL@ CKE
UCQABC�OCAE UMNNM KN@QQC CN QCQAM @ QA@LU@BU UC � CL C I

� BCQONA@AC UC QK@N@� CNCA� EAAMLOAC CL �OMQAE AMQA QELE �OELC � EQQMB�@LUE N@
� C�OB@ ! I�� LMNN@ �@� CL@ QOKKMQQC�@ � �EQQC� CNM LEA@BM KSM N@ NCLM@ UMN AM�E
AEA@NM M �OMNN@ UMNN@ HOLDCELM E� CMAAC�E @�@LD@LE �O@QC UC �@BC �@QQE � BMQA@LUE
 ENAE � CKCLM @LKSM �O@LUE CN LO MBE UC �EB�MB @BBOEN@AC Q@NM @ KCL�O@LA@KCL�OM I
�L � C�OB@ ! I�$ �  EQAB@AE N �@LU@ MLAE UMNN �E�MBSM@U BMN@AC�E @ �OMQA �ONAC E
AMQA I RE M � �EQQC� CNM LEA@BM � OL@ �B@L@ � CO 4�BEQQ@5 S@ KELABC�OCAE @ BCUOBBM N@
UM�B@U@DCELM UMNN@ � MBHEB @LKM UE�OA@ @NNM KEOLCK@DCELC I �LENABM OL  @�� CEB
LO MBE UC A@Q� U@ K@NKEN@BM S@ BMQE  MLE CLKCUMLAC C AM� C �MB N �@BBOEN@ MLAE
M CN UCQ@BBOEN@ MLAE UMNNM BCQEBQM KE�OA@DCEL@NC QONNM � MBHEB @LKM AEA@NC I

� AMQA UC UMQKBCAAC CL �OMQA@ QMDCELM S@LLE M� CUMLDC@AE C �@NEBC UC QK@N@� CNCA�
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Scalabilita’: elaborazione di 800 immagini applicando filtri grafici di median e blur
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Macchine Arruolate

RMI stateless

� C�OB@ ! I�$ � /�MB�M@U�MQA UMNN �E�MBSM@U CLABEUEAAE LMN H@B QA@AMNMQQ �J � � �!!C @� CL C � BE KMQQ@AM KEL � NABE �B@�KE T NOB M J MUC@L



�� ��� ����� � � ���� ���� ������ � � �� ������ ����� ���

EAAMLOAC U@NNM LEQABM @�� NCK@DCEL C UC � BE�@ BM@NCDD@AM OACNCDD@LUE ��?� I � BCQON�
A@AC EAAMLOAC QELE �OELC � CN HB@ M�EB� BM@NCDD@AE � BCOQKCAE @U E� BCBM OL �OEL
NC�MNNE UC QK@N@� CNCA� @LKSM �O@LUE CN B@��EBAE AB@ CN AM�E UC K@NKENE M �OMNNE UC
KEOLCK@DCELM � QKMQE QEAAE @ ABMLA@ I �LENABM OACNCDD@LUE OL@ �B@L@ UC K@NKENE
@UM�O@A@ @NN �@� CMLAM CL KOC @�� C@ E MQM�OCAE C AMQA � UE�M NM  @KKSCLM OACNCDD@AM
KE M �EB�MB LEL QELE UMUCK@AM MQKNOQC�@ MLAM @ A@NM QKE�E � @�� C@ E EAAMLOAE
EAAC C �@NEBC UC QK@N@� CNCA� @LKSM �O@LUE CN LO MBE UC BCQEBQM KE�OA@DCEL@NC
@BBOEN@AM S@ QO� MB@AE N@ QE� NC@ UMNNM KCL�O@LA@  @KKSCLM I

� �� �� �	
� � � �	 ��� �����
�L @� CMLAC HEBAM MLAM �@BC@� CNC � UE�M N@ BC EDCELM M N �@�� COLA@ UC BCQEBQM KE�
�OA@DCEL@NC QELE M�MLAC HBM�OMLAC � OL HB@ M�EB� UC �BE�B@ @DCELM �@B@NNMN@
M UCQABC�OCA@ UM�M BCOQKCBM @ �MQACBM KEBBMAA@ MLAM N@ UCQKELLMQQCELM UMC �EB�MB
@BBOEN@AC I �L �@BACKEN@BM UM�M BCOQKCBM @ BMKO�MB@BM C U@AC Q� MUCAC @NNM  @KKSCLM
QKE�@BQM M �EBA@BM KEOL�OM @ AMB CLM N@ KE�OA@DCELM I

?MB �MBC�K@BM QM ��?� E� BM �OMQAM HOLDCEL@NCA� @�� C@ E �EBA@AE @ AMB CLM
@NKOLC AMQA UC @� U@� CNCA� I ?MB C AMQA @�� C@ E C� NM MLA@AE OL@ QM� NCKM KN@QQM
�@�@ � �����

 �� ' I$ � CN KO C KE�EBA@ MLAE � �@L@NM � �BMLUM CL CL�OA OL LO MBE
CLAMBE M NE BMQACAOCQKM CL EOA�OA KELK@AML@AE @NN@ QABCL�@ 4�MQA0� 5 I

� ACNCDD@LUE CN ������� ��?� @�� C@ E K@BCK@AE N@ KN@QQM UC AMQA LMC �EB�MB
UCQ�ELC� CNC MU @�� C@ E @�� C@AE N@ KE�OA@DCELM I

0�� C@ E QKMNAE UC M�MAAO@BM ABM AC� C U C AMQA � LMN �BC E @�� C@ E BC EQQE OL
MQC�OE LO MBE UC �EB�MB � LMN QMKELUE OL LO MBE MNM�@AE UC �EB�MB M LMN AMBDE
CN ������ � �����I

•

�N �BC E AC�E UC �BE�M MB@ UMQACL@AE @ KELABENN@BM KSM ��?� BCQ� MAA@QQM
 CL C C BM�OCQCAC UC @� U@� CNCA� � UOB@LAM NE Q�EN� C MLAE UMNN@ �BE�@ @�� C�
@ E BC EQQE OL LO MBE UC �EB�MB LEL QO� MBCEBM @N �!� UMN AEA@NM UMNNM
BCQEBQM KE�OA@DCEL@NC @BBOEN@AM I ��?� S@ BM@� CAE @NN �MNC CL@DCELM UMC
�EB�MB BMKO�MB@LUE C U@AC Q� MUCAC @C &MB� CDC QKE�@BQC M �EBA@LUE @ AMB CLM
KEBBMAA@ MLAM N@ KE�OA@DCELM I

•

FE�E @�MB �MBC�K@AE KSM ��?� BCQ� MAA@QQM C BM�OCQCAC UC @� U@� CNCA� UMQKBCAAC
@N �OLAE �� KC QC@ E Q� CLAC ENABM � �BE�@LUE @U MNC CL@BM U@NN@ KE�OA@DCELM
OL MNM�@AE LO MBE UC �EB�MB � @LKSM CL �OMQAE K@QE ��?� S@  EQAB@AE UC
AENNMB@BM � MLM N@ QKE�@BQ@ UC BCQEBQM UC K@NKENE I �L @NKOLM �BE�M QELE
QA@AC MNC CL@AC AOAAC C �EB�MB @BBOEN@AC U@N �������� CL �OMQAE K@QE ��?�
S@ QEQ�MQE N@ KE�OA@DCELM M N �S@ BC� BMQ@ @��ML@ QC QELE BMQM UCQ�ELC� CNC
LOE�M BCQEBQM UC K@NKENE I



� �� � ���� ����� ��� ��

•

% �ONAC @ KN@QQM UC �BE�M @�M�@ KE M E� CMAAC�E N �@L@NCQC UMNN �@� U@� CNCA�
�O@NEB@ �MLCQQM  MLE CN QO��EBAE E�MBAE U@N ������ � �����I �L �OMQAE
K@QE C AMQA M�MAAO@AC QELE QA@AC UOM � LMN �BC E @�� C@ E BC EQQE QENA@L�
AE CN ������ � ������ LMN QMKELUE QC@ CN ������ � ����� QC@ OL@ �OEL@ �@BAM
UC BCQEBQM UC K@NKENE I �L MLAB@� M NM QCAO@DCELC N@ KE�OA@DCELM � QA@A@
�EBA@A@ @ AMB CLM KEL QOKKMQQE I

� �� �� �	
� � � � ���� �����
FE�E MQQMBKC @QQCKOB@AC KSM CN HB@ M�EB� BM@NCDD@AE BCMQK@ @ �EBA@BM @ AMB CLM
N@ KE�OA@DCELM @LKSM �O@LUE �@BAM UMNNM BCQEBQM UC K@NKENE CLCDC@NC LEL QC@LE
� C� UCQ�ELC� CNC � QC@ E �@QQ@AC @NN �@L@NCQC UMNNM �MBHEB @LKM E�MBAM U@ ��?� LMC
HB@L�MLAC UC @�� COLA@ M BC EDCELM UC BCQEBQM KE�OA@DCEL@NC I

FOB@LAM C AMQA QC � �@QQ@AC U@ KCL�OM @ UCMKC K@NKEN@AEBC � MB MQ@ CL@BM N@
BM@DCELM UC ��?� @NN �@�� COLA@ UC BCQEBQM KE�OA@DCEL@NC M U@ UCMKC @ KCL�OM �EB�MB
� MB �@NOA@BM �O@LAE �MNE KM MLAM CN HB@ M�EB� BM@NCDD@AE BCMQK@ @U @UM�O@BQC @NN@
QKE�@BQ@ UC BCQEBQM UC K@NKENE I

%M �BE�M UC UCL@ CKCA� QELE QA@AM BM@NCDD@AM OACNCDD@LUE OLE UMC �BE�B@ C UC
C @�M �BE KMQQCL� CLABEUEAAC LMN �@B@�B@HE QOC AMQA UC QK@N@� CNCA� I � AMQA M�MAAO@AC
QELE QA@AC UC �O@AABE AC� C � UC�MBQC�K@AC U@N �@B@UC� @ �@B@NNMNE OACNCDD@AE M U@N
LO MBE UC A@Q� K@NKEN@AC I %@ �BC M UOM �BE�M ���OBM ! I�' M ! I�! QELE QA@AM
 CB@AM @ �@NOA@BM N@ UCL@ CKCA� E�MBA@ U@N �@B@UC� @ H@B QA@AMNMQQ UC ��?� LMN
� BE KMQQCL� UC �!! C @� CL C I

?MB N@ �BC @ UMNNM UOM QC@ E �@BACAC OACNCDD@LUE KCL�OM K@NKEN@AEBC M @�� COL�
�MLUELM @NABC KCL�OM @ KCBK@  MA� UMN K@NKENE � LMNN �@NAB@ QC@ E �@BACAC KEL UCMKC
M QC@ E �@QQ@AC @ KCL�OM @��BEQQC @AC�@ MLAM @  MA� UMNN@ KE�OA@DCELM I

� BCQONA@AC EAAMLOAC U@NN@ �BC @ �BE�@ ���OB@ ! I�' @ �@� CL@ � � QELE QEUUCQ�
H@KMLAC � CLH@AAC � �MB �EBA@B @ AMB CLM N@ �BC @  MA� UM� NC �!! A@Q� � OACNCDD@LUE
KCL�OM K@NKEN@AEBC � ��?� S@ C� CM�@AE KCBK@ '�! QMKELUC � UE�E @�MB B@UUE�� C@AE
CN LO MBE UC BCQEBQM KE�OA@DCEL@NC CN K@NKENE UMC A@Q� BC @LMLAC � QA@AE �EBA@AE @
AMB CLM CL KCBK@ �!! QMKELUC I &M @QQO C@ E KSM CN AM�E LMKMQQ@BCE @N K@NKENE UC
E�LC A@Q� QC@ KEQA@LAM � � MB KE� NMA@BM N �CLAMB@ KE�OA@DCELM OACNCDD@LUE KCL�OM
K@NKEN@AEBC � Q@BM�� MBE QA@AC LMKMQQ@BC

490 ·2
QMKELUC � �OCLUC OL QCQAM @ EAAC E CL

AMB CL C UC UCL@ CKCA� KSM HEQQM �@QQ@AE U@NN �OQE UC KCL�OM @ UCMKC  @KKS CLM � �MB
�EBA@BM @ AMB CLM N �CLAMB@ KE�OA@DCELM @�BM�� M C� CM�@AE

(490 ·2) · 3

4

I �@��EB�
A@LUE C �@NEBC CUM@NC @ �OMNNC EAAMLOAC Q�MBC MLA@N MLAM EAAMLC@ E OL �M� KCMLD@
�@BC @ �

ε =
(490 · 2) · 3

4

(490 + 250)
≈

735

740
≈ 0.99
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�MNN@ QMKELU@ � BE�@ ���OB@ ! I�! LMNN@ �@� CL@ QOKKMQQC�@  @�� C@ E CLCDC@AE
N@ KE�OA@DCELM OACNCDD@LUE UCMKC K@NKEN@AEBC � @ KCBK@  MA� UMN K@NKENE @�� C�
@ E BCUEAAE �OMQAE LO MBE � UC MDD@LUE CN LO MBE UC BCQEBQM KE�OA@DCEL@NC
@BBOEN@AM I

0LKSM CL �OMQAE K@QE C BCQO NA@AC Q�MBC MLA@NC EAAMLOAC QELE �OELC I FOB@LAM
N �MQMKODCELM UC �OMQA@ � BE�@ � ��?� S@ �EBA@AE @ AMB CLM CN K@NKENE UMNN@ �BC @
 MA� UMC A@Q� @�� BEQQC @AC�@ MLAM CL �'� QMKELUC �  MLABM � MB CN K@NKENE UM� NC
O NAC C '!! S@ C� CM�@AE KCBK@ '�� QMKELUC I

&M �@B@�ELC@ E C �@NEBC EAAMLOAC @ �OMNNC UMN QCQAM @ CUM@NM UC BCHMBC MLAE
UM�LCAE LMNN@ �BE�@ �BMKMUMLAM � N �M� KMLD@ K@NKEN@A@ �@NM �

ε =
(490 · 2) · 3

4

(496 + 246)
≈

735

742
≈ 0.99

" QCQAELE @NKOLM UC�MBMLDM AB@ C AM� C �@BDC@NC UC �OMQA@ �BE�@ M N@ � BMKMUMLAM �
NM K@OQM QELE MQQMLDC@N MLAM UOM �

� I �O@LUE OL �EB�MB � CMLM BC EQQE U@NN@ KE�OA@DCELM � CN N@�EBE �@BDC@NM
KE� COAE QONN �ONAC E A@Q� BCKM�OAE � CMLM � MBQE �

� I @NN �@�� CE UMNN@ QMKELU@ �BE�@ � MB@LE BM� CQAB@AC � BMQQE CN ������ � ����� UCMKC
K@NKEN@AEBC � LMNN@ �BC @ �BE�@ � CL�MKM � U@NN �CQA@LAM CL KOC @�� C@ E KE CL KC�
@AE @U CLABEUOBBM � NC O NAMBCEBC �EB�MB � @ �OMNNE CL KOC AOAAC M KCL�OM QC QELE
BM� CQAB@AC �BMQQE CN ������ � ����� QELE AB@QKEBQC @NKOL C QMKELUC I

�M� NC UOM AMQA QOKKMQQC� C ���OBM ! I�2 @ �@� CL@ �$ M ! I�� @ �@� CL@ �� � @�� C�
@ E �@NOA@AE CN �B@UE UC UCL@ CKCA� E�MBAE U@NN �C� NM MLA@DCELM ��?� UMN H@B
KEL QA@AE I % �@N�EBCA E OQ@AE �MB �OMQAC UOM AMQA � CN  MUMQC E OACNCDD@AE CL
�BMKMUMLD@  MLABM C U@AC CL CL�OA QELE QA@AC BCUEAAC � U@ �!! @ �!! I

�MNN@ �BC @ UMNN@ UOM �BE�M QC@ E �@BACAC OACNCDD@LUE KCL�OM K@NKEN@AEBC M
@�� COL�MLUELM @NABC KCL�OM @ KCBK@  MA� UMNN@ KE�OA@DCELM I � MNN@ QMKELU@
QC@ E �@BACAC U@ UCMKC �EB�MB M � COLAC @  MA� UMN K@NKENE @�� C@ E BCUEAAE CN NEBE
LO MBE @ KCL�OM I %M KELQCUMB@DCELC H@AAM �MB NM �BE�M �BMKMUMLAC � �@N�ELE @LKSM
� MB �OMQAM UOM � AOAA@� C@ � @�MLUE LEAM�EN MLAM BCUEAAE CN LO MBE UC U@AC CL CL�OA �
CN AB@LQCAEBCE LMKMQQ@BCE �MB �@QQ@BM U@ KCL�OM @ UCMKC �EB�MB M U@ UCMKC @ KCL�OM �
CL�OCQKM CL  @LCMB@ � C� QC�LC�K@AC�@ I

�MNN@ �BC @ UC �OMQAM ONAC M UOM �BE�M � ��?� S@ �EBA@AE @ AMB CLM CN K@NKENE
UMNN@ � BC @  MA� UMC A@Q� CL KCBK@ ��! QMKELUC �  MLABM �MB CN K@NKENE UMC �!!
BC @LMLAC S@ C� CM�@AE @��BEQQC @AC�@ MLAM �! QMKELUC I
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ε =
(125 · 2) · 3

4

125 + 65
=

187.5

190
≈ 0.986

�MNN@ QMKELU@ �BE�@ � � MB KE� NMA@BM C � BC C �!! A@Q� QELE QA@AC LMKMQQ@BC
KCBK@ �$ QMKELUC  MLABM �MB �EBA@BM @ AMB CLM CN K@NKENE UMC A@Q� BC @LMLAC QELE
QA@AC LMKMQQ@BC ��� QMKELUC I

?BMLUMLUE KE M QCQAM @ CUM@NM UC BCHMBC MLAE �OMNNE UM�LCAE LMNN@ � BE�@
�BMKMUMLAM � EAAMLC@ E OL �M� KMLD@ �@BC @ �

ε =
(125 · 2) · 3

4

128 + 63
=

187.5

191
≈ 0.981

%M �BE�M UC UCL@ CKCA� MQM�OCAM S@LLE UC EQAB@AE KSM CN HB@ M�EB� BM@NCDD@�
AE BM@� CQKM �BELA@ MLAM @NN �@�� COLA@ M @NN@ BC EDCELM UC BCQEBQM KE�OA@DCEL@�
NC I �N �@B@�ELM KEL OL QCQAM @ CUM@NM S@  EQAB@AE KSM ��?� E� BM OL �B@UE UC
UCL@ CKCA� MNM�@AE I
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�L �OMQA@ AMQC @�� C@ E �@NOA@AE N@ �EQQC� CNCA� UC BM@NCDD@BM OL @� CMLAM � MB CN
K@NKENE �@B@NNMNE QABOAAOB@AE KSM � OACNCDD@LUE � CL C KE M  CUUNM�@BM UC QO��EBAE �
KELQMLA@ UC Q� CNO��@BM @�� NCK@DCEL C �@B@NNMNM QMKELUE CN �@B@UC� @ H@B QA@AMNMQQ
MU OL@ QO@ �@BC@LAM KSM � MB MAA@ N@ KELUC� CQELM UC U@AC HB@ C �EB�MB I

?MB �@NOA@BM E��MAAC�@ MLAM �O@LAE � CL C QC �BMQAC @U MQQMBM OACNCDD@AE CL @�
� CAE �@B@NNMNE M UCQABC�OCAE � @�� C@ E Q� CNO��@AE OL HB@ M�EB� � CN ��?� � KSM
� MB MAAM UC BM@NCDD@BM � CL  EUE QM� NCKM M C MUC@AE � �BE�B@ C KSM QHBOAACLE
CN �@B@NNMNCQ E LMNN@ HEB @ H@B M H@B KEL QA@AE I

� BCQO NA@AC Q�MBC MLA@NC EAAMLOAC QELE CLKEB@�� C@LAC � ��?� S@ UC EQAB@AE UC
QEUUCQH@BM @� C@ MLAM C BM�OCQCAC U C QK@N@� CNCA� KSM KC MB@�@ E �EQAC KE M E� CMAAC�
�E I �L �@BACKEN@BM CN HB@ M�EB� BM@NCDD@AE S@ �@B@LACAE EAAC C �@NEBC UC QK@N@� CNCA�
�LE @NN �OQE KELAM�EB@LME UC KCL�O@LA@KCL�OM K@NKEN@AEBC I �LENABM � C AMQA S@LLE
 EQAB@AE KSM ��?� BM@� CQKM B@� CU@ MLAM @NN �@�� COLA@ M @NN@ BC EDCELM UC BCQEBQM
KE�OA@DCEL@NC � M� CUMLDC@LUE OL MNM�@AE NC�MNNE UC @� U@� CNCA� M UCL@ CKCA� I

�L @NABE C�EBA@LAM BCQONA@AE UC �OMQA@ AMQC � N@ �BE�EQA@ � @L@NCQC M BM@NCDD@�
DCELM UC S��BCU � OL  MKK@L CQ E UC K@BCK@ MLAE UMNNM KN@QQC UCL@ CKE UCQABC�OCAE
@NAMBL@AC�E @ �OMNNE OQ@AE U@ � CL C "#AMLQC� NM �M EAM �L�E K@ACEL I �ELEQA@LAM
C BCQONA@AC UC �MBHEB @LKM E�MBAC U@N  EUMNNE �BE�EQAE QC@LE @NNCLM@AC � @ �OMNNC
E�MBAC U@ �"� � � S�� BCU E� BM OL@  @�� CEBM �MQQC� CNCA� CL �O@LAE LEL �BMQO��ELM �
QONN@  @KKSCL@ �������� N �MQCQAMLD@ UC OL �M� QMB�MB � MB CN AB@QHMBC MLAE UMNNM KN@Q�
QC I % �MNC CL@DCELM UC �OMQAE � CLKENE � KEL� COLA@ MLAM @NN �OQE UMN �@B@UC� @ H@B
KEL QA@AE � LMN �O@NM C �EB�MB QELE CL �B@UE UC EAAMLMBM C U@AC UC CL�OA U@ OL@
QEB�MLAM UC CLHEB @DCELC UC�MBQ@ U@N �������� @�BM N@ QAB@U@ @ LOE�M CLAMBMQQ@L�
AC �EQQC� CNCA� � �O@NC @U MQM� CE N �MQMKODCELM UMN �BE KMQQE ������� QO �@N @BC E
QM� NCKC UCQ�EQCAC� C  E� CNC KSM UCQ�EL�@LE UC �@LU@ UC KEOLCK@DCELM M �EAMLD@

�!
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KE�OA@DCEL@NM BCUEAA@ I
%@ BM@NCDD@DCELM UC S��BCU S@ BCKSCMQAE OL@ KELQCQAMLAM @AAC� CA� UC UEKO ML�

A@DCELM LMN QMAAEBM UMN 3 @�@ KN@QQNE@UCL� UCQABC�OCAE I �@NM @AAC� CA� � BMQ@ UC� KCNM
U@NN@ QK@BQCA� UC UE KO MLA@DCELM BM�MBC� CNM � S@ �EBA@AE @NN@ BM@NCDD@DCELM UC OL
KN@QQNE@UMB UMQACL@AE @N K@BCK@ MLAE UMNNM KN@QQC ������� QOC �EB�MB @BBOEN@AC LMNN@
KE�OA@DCELM �@B@NNMN@ I

�L �ONAMBCEBM @AAC� CA� Q�ENA@ LMN KELAMQAE UC �OMQA@ AMQC � BC�O@BU@ N@ � BE�MA�
A@DCELM M NE Q� CNO��E UC OL �OEL LO MBE UC QKBC�A ?MBN I %M  EAC�@DCELC KSM
S@LLE �EBA@AE @NN@ NEBE BM@NCDD@DCELM QELE  ENAM� NCKC � @NKOLC QELE QA@AC QKBCA�
AC � MB N �@L@NCQC UMC U@AC Q� MBC MLA@NC B@KKENAC � @NABC �MB N@ BCKMBK@ UMNNM  @KKSCLM
UCQ�ELC� CNC � @NABC � MB @�� C@BM N �MQMKODCELM UMC QMB� CD C ��?� U@ OQ@BM UOB@LAM C AMQA I

��?� N@QKC@ @� MBAM UC HBELAM @ QM LO MBEQM � CM UC MQ�@LQCELM I �L@ UC �OMQAM
BC�O@BU@ N �C� NM MLA@DCELM UC OL  @�� CEB LO MBE UC �@B@UC� C �@B@NNMNC � QC@ UMN
AC�E A@Q� �@B@NNMN QC@ U@A@ �@B@NNMN I ?MB �O@LAE BC�O@BU@ C �BC C OL@ CLAMBMQQ@LAM
QAB@U@ � MBKEBBC� CNM � N �CLABEUODCELM UMN KELKMAAE UC 4LEUE QOKKMQQEBM5 � E��MBE U@BM
N@ �EQQC� CNCA� @N ������� UC Q�MKC�K@BM � MB E�LC �EB�MB CN UMQACL@A@BCE UMC BCQONA@AC
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H@B KEL QA@AE KSM KELQMLA@ N@ KEOLCK@DCELM UCBMAA@ AB@ �EB�MB BCUOKMLUE CN
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 U@  C� NCEB@BLM NM � MBHEB�
 @LKM I �L �ONAC @ �  @ LEL  MLE C�EBA@LAM � UCBMDCELM � U@A@ U@NNE Q� CNO��E
CL ��?� UMNNE 4 Q�MNMAEL �MLMBCKE5 ��@B EU  CLABEUEAAE CL 0&&�&� �JF ! �� � CL
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