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provides
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uses
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provides
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Number of offers in broker

simple offers and requests
complex offers and requests

simple, 10*#requests
complex, extra policies
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Number of offers in broker

Test set 011-017: 3 x 3000 rounds, complex offers and requests

Java SDK 1.4beta2
Java SDK 1.2.2
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Round

Test set 016: 5000 rounds, complex offers and requests, 320 offers

Java SDK 1.4beta2
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 − ORBacus for Java 4.0.5
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Pilarcos prototype bencmarking setup

Workstation configuration:
 − 1 GHz Pentium III
 − 512 MB RAM
 − 100 Mbps Ethernet
 − Linux 2.2.19
 − Java 1.2.2 Classic VM, green threads, nojit

Broker

tD@B>�3�/*I@NW; NWB K?/*:
P*:
PjL2v I \]I -
a13�/*IK\]IKW2P_IKW2G2@B/*:
W�\]IKW2P�;
, I -
a13�/*IK\]IKWwP*aA_'IK/*I�v IK/ E :
/1\]IeX 3;a1@BW�>Ia @bX�IKW2P1@bd -�A[_':
/10Sa1PQ-�P1@b:
W;a -�P1PQ-
d*9;IeX P*:Z-�W @ba*:
A`-�P*IeX

W;IKPj_':
/10Za*IK>�\]IKW2P>_ @BP19;:
3�P_-�W'L XS@ba*P13�/1f�@BW�>NI��4P*IK/1W�-�A�P1/Q- /Nd�;�=�-
dQ9\_':
/10Sa1PQ-�P1@b:
WZ9�-
a

1 T�@BWw3 ��i6; i6;Bj�d
1 K�IKW2P1@B3�\ n*nQn <hj ;VM<�J<WQSj i
, < o_^_,

JSj



1 j k�k
, f�v;a_=?P19;IK/1W;IKP_de:
W�W;IedKP1@b:
W

Y[9;I L2-eG�-�G4@B/1P13�-�A�\N-
d*9�@BW;I 3;a*IeX6@BWZ\]I -
a13�/*IK\]IKW2P*a>_[-
a!GJIK/*a1@b:
W j�; NW; k:e fhIKPQ-�i�/13�W�W�@BW�>N@BWZ@BW2P*IK/ e
v�/*IKP*IeX6\]:4X�I@_ @BP19ZW�-�P1@BGJI P19�/*I -
X�a�;

Y�:�IKW�-�f�AbIVP19;IV/13�W�W�@BW�>]:�E�A`-�/1>JIVWw3�\gfhIK/_:�EDde:
W;dK3�/1/*IKWwPOdKAB@bIKWwP*a P19�/*I -
X�a <�P19;I sOo>< v�-�/Q-�\pe
IKP*IK/*a>_'IK/*I a*IKP P*:

����� � ����� � ����
	�����	��� �� � ��������� � ���
����� � ����� � �� � ����
#�����	������� � �������� ����������������� !�� ���

-�Aba*: -�PVP19;IgdKAB@bIKW2P a1@bX�I�;VY[9�@baO@BW;a1P1/13;dKP*a sOo>< -
dK3;aOP*: a*v�-�_ W - W;I`_ P19�/*I -
X � @BW.P19;I]sOo>< �[E :
/
I -
dQ9.x sOo><[^ /*I�=w3;Iea*P <SP19w3;a de:
W;a*@bX�IK/Q-�f�A L X�IedK/*I -
a*@BW�>0_�-�@BP P1@B\]Iea�;

tD@B>�3�/*InNW; N a19;:�_!a�P19;I de:
W;a1P*IKABA`-�P1@b:
W :�E�a*IK/1G4@bdeIea�; Y�:
3�/1@ba1P'@BWSEH:ga*IK/1G2@bdeI_-�W;X]v�-�L4\]IKWwP[a*IK/1G4@bdeI
_�IK/*I�/13�W�W�@BW�> :
W X�IeXS@bd -�P*IeX 9;:�a*P*a�; <�/*:
0JIK/ 9;:�a1P < _ 9�@bd*9 9�-
X W;IK>�AB@B>�@Bf�AbI.-�\]:
3�W2P6:�Eg-
dKP13�-�A
a*IK/1G4@bdeI83;aQ-�>JI -
a!f�/*:
0JIK/>=w3;IK/1@bIea>_'IK/*I XS@ba -�f�AbIeX�<*_�-
aO-�Aba*: 3;a*IeX6P*: /13�WZf�-
dQ02>�/*:
3�W;X�dKAB@bIKWwP*a�;

cO3�/1@BW�> @BW�@BP1@`-�A_\]I -
a13�/*IK\]IKWwP*a @BP]P13�/1W;IeX :
3�P P19�-�P]P19;IZLw- G
- G2@B/1P13�-�A \N-
d*9�@BW;I�P19�/*I -
XS@BW�>
\]IedQ9�-�W�@ba1\ _[-
ap3�W�-�f�AbI P*: 0JIeIKv]3�v]P19;I v�-
deI _ 9;IKWN/13�W�W�@BW�>A_ @BP19]@BW2P*IKW;X�IeXNW23�\ f IK/':�E�de:
W;dK3�/ e
/*IKW2PpP19�/*I -
X�ap:
W]-Of�-
d*04>�/*:
3�W;X]dKAB@bIKWwP�;?Y�:8dK@B/*dK3�\ GJIKW2P�P19�@ba <�P19;I[f�-
dQ02>�/*:
3�W;XNdKAB@bIKWwP*a _�IK/*I \N-
X�I
P*: /13�W AbIea*a�P19�/*I -
X�a _ @BP19 /*Iea1vhIedKP1@BGJIKA L /*IeXS3;deIeX6a*Iea*a1@b:
W P1@B\]Iea�;?t�3�/1P19;IK/1\]:
/*I�<;P19;IOL2-eG�- GJIK/*a1@b:
W
@BW 3;a*I._�-
a8d*9�-�W�>JIeX�EH/*:
\ j�; i6; i P*: j�; NW; k:e fhIKPQ-�i XS3;I P*: W;:
P1@bdeI -�f�A L f IKP1P*IK/_P19�/*I -
X 9�-�W;XSAB@BW�> @BW
P19;IOA`-�P*IK/ GJIK/*a1@b:
WC; < L]P19�@ba[\]I -�W;a[P19;IVdKAB@bIKWwP -�/1/1@BG�-�A /Q-�P*IV:
W P19;IVa*IK/1GJIK/*a!-
a _�IKABA�-
a'P19;IV: GJIK/Q-�ABA
_�:
/102Ab:J-
X\_�-
a!0JIKv�PO-�P /*I�=w3;Iea1P*IeXZAbIKGJIKA ;

^_W;:
P19;IK/�AB@B\�@BPQ-�P1@b:
W6de:
\]Iea�E /*:
\ T�@BWw3 �N0JIK/1W;IKAhv�-�/Q-�\]IKP*IK/*a�B P19;I P*Iea1P'amLSa1P*IK\ de:
W �;>�3�/Q-�P1@b:
W
v�/*IKGJIKW2P*IeXua1v�-�_ W�@BW�>.\]:
/*I P19�-�W -�f :
3�P"J�k�k�dKAB@bIKW2P P19�/*I -
X�agv IK/ 9;:�a1P._ 9;IKW /13�W�W�@BW�> Lw- G
- @BW
W�-�P1@BGJI8P19�/*I -
X�a \]:2X�I�;�Y[9�@ba!de:
3�AbX I -
a1@BA L f I � �SIeX f'L /*Iede:
\�v�@BAB@BW�> P19;I80JIK/1W;IKA ;
� ����� � � ������ � � � � � � ����� �
Y[9;I6\]I -
a*3�/*IK\]IKWwP*a _�IK/*IZde:
\�\�@BP1P*IeX 3;a*@BW�> a1vhIedK@`-�A!dKAB@bIKW2P]v�/*:
>�/Q-�\ P19�-�P]a1@B\g3�A`-�P*Iea]P19;I f IGe
9�- G2@b:
3�/O:�E?- dKAB@bIKW2PO-
a!a1v IedK@ ��IeX @BW C4IedKP1@b:
WwNW; i6;Bj�;�^ a1@BW�>�AbI dKAB@bIKWwP a*IeaQa1@b:
WZde:
W;a1@ba1P*a!:�EmB

1 t;IeX�IK/Q-�P1@b:
W Iea*PQ-�f�AB@ba19�\]IKWwP � f�@BW;XS@BW�> �G;
1 = �SIedK3�P1@b:
W :�E[j k]a*IK/1G2@bdeIV/*I�=23;Iea1P*a -�P � ��IeX6@BW2P*IK/1G
-�Aba�;
1 Y�IK/1\�@BW�-�P1@b:
W.:�E�E IeX�IK/Q-�P1@b:
WC;

Y[9;IO\]I -
a13�/*IK\]IKW2P dKAB@bIKWwP!I���IedK3�P*Iea :
W;IVdKAB@bIKWwP!a*Iea*a*@b:
W XS3�/1@BW�>p_ 9�@bd*96f IK>�@BW�W�@BW�>N-�W;X IKW;X P1@B\]Iea
:�E?I -
d*9 :
vhIK/Q-�P1@b:
WZP*: f IV\]:
W�@BP*:
/*IeX�-�/*I Ab:
>�>JIeX�;

Y�:6>JIKW;IK/Q-�P*I]P19;I�/*I�=23�@B/*IeX f�-
dQ02>�/*:
3�W;X Ab:J-
X :
W P19;I]a L4a1P*IK\ -Za*IKP :�E[f�-
d*04>�/*:
3�W;X dKAB@bIKWwP*a
_[-
a]3;a*IeX�; ^ f�-
d*04>�/*:
3�W;X dKAB@bIKW2P :
v IK/Q-�P*Iea�@BW Ab:4:
v7_ 9;IK/*I6@BP]/13�W;a�P19;I a1vhIedK@ ��IeX Ww3�\ f IK/ :�E
dKAB@bIKW2PgP19�/*I -
X�agde:
W;dK3�/1/*IKWwP1A L);6Y[9;I]f�-
dQ02>�/*:
3�W;X#dKAB@bIKWwP a1PQ-�/1P*a f'L a1v�-�_ W�@BW�>;<?-�P @BW2P*IK/1G
-�AbagP19�-�P
de:
/1/*Iea1v :
W;X P*:Z/*I�=w3;Iea1P*IeX#dKAB@bIKWwP -�/1/1@BG
-�A'/Q-�P*I�<�P19;I]a*vhIedK@ ��IeX Ww3�\ f IK/g:�E!dKAB@bIKW2PgP19�/*I -
X�a�; =�-
dQ9
dKAB@bIKW2P�P19�/*I -
X�P19;IKW]/13�W;a'de:
W;a*IedK3�P1@BGJI!dKAB@bIKW2P'a*Iea*a*@b:
W;a?@BWN-VAb:4:
vC;DY[923;a <�EH/*:
\&a*IK/1GJIK/�de:
\�v :
W;IKWwP*a
G4@bI`_ P19;IpdKAB@bIKW2P*a?-�/1/1@BGJI'-�P � -�v�v�/*: �4@B\N-�P*IKA L ��3�W�@FEH:
/1\ @BWwP*IK/1G�-�AbaD-�W;X P19;IpWw3�\gfhIK/ :�E;a1@B\ 3�ABPQ-�W;Ie:
3;a
dKAB@bIKW2P*a a*:4:
WZa1PQ-�f�@BAB@ba*Iea P*:]- de:
W;a1PQ-�WwP_AbIKGJIKA ;

<[I E :
/*I P19;I�-
dKP13�-�A \]I -
a13�/*IK\]IKWwPgdKAB@bIKWwP :
v IK/Q-�P1@b:
W.a*PQ-�/1P*a_P19;I amLSa1P*IK\ @ba8-�ABAb:�_'IeX P*:0_[-�/1\
3�vZ/13�W�W�@BW�> :
W�A L f�-
d*04>�/*:
3�W;X�dKAB@bIKW2P*a E :
/!P1@B\]I8P19�-�P @ba_-�v�v�/*: �S@B\N-�P*IKA L j�;Bj8P1@B\]Iea!P19;I XS3�/Q-�P1@b:
W
:�Ep-�dKAB@bIKWwP_a*Iea*a1@b:
WC;

J�i



� ������� � ��	��
� ��	 � � � � 
 � � � �/� � �� � � ��� � � 	�� � � � � �  � ��� 	�
 ������ � 	
n�W P19;I �;/*a1P P*Iea1P a*IKP P19;I a L4a1P*IK\ /*Iea1v :
W;a*I�P1@B\]Iea _�IK/*I.\]I -
a13�/*IeX _ @BP19 /*Iea1vhIedKP P*:#G
-�/mL4@BW�>
W23�\ f IK/g:�E dKAB@bIKWwP*a�;]Y[9;I]f�-
d*04>�/*:
3�W;X dKAB@bIKWwPgamL4a*P*IK\]a _'IK/*I]3�W�-�f�AbI]P*: 9�-�W;XSAbIN-
a8\N-�W8L dKAB@bIKW2P
P19�/*I -
X�ap-
aD@BW�@BP1@`-�ABA L v�A`-�W�W;IeX�<wa*: P19;I�W23�\ f IK/p:�E a1@B\ 3�ABPQ-�W;Ie:
3;a?dKAB@bIKW2P*a _�-
a XS@BG4@bX�IeX f8L iO-�W;X P19;I
W23�\ f IK/_:�ECDj=23;IK/1@bIea FVvhIK/ 9;:
3�/ _[-
a!\g3�ABP1@Bv�AB@bIeXZf8L P2_�: �HI���IedKP1@BGJIKA L 9�-�ABG4@BW�>�P19;I a*IeaQa1@b:
W P1@B\]Iea��
P*: 0JIeIKv P19;I Ww3�\ f IK/�:�E_P19�/*I -
X�a \N-�W�-�>JI -�f�AbI P*: Lw-eG�-6; MOIKW;deI�<?P19;INEH:
ABAb:�_ @BW�> dKAB@bIKWwP � a*Iea*a*@b:
W
de:
\gf�@BW�-�P1@b:
W;a _�IK/*I83;a*IeX�B

1 Q�Q�T.dKAB@bIKWwP*a"_ @BP19PQ�\�@BWw3�P*Iea a*Iea*a1@b:
W P1@B\]I � P*: a1@B\g3�A`-�P*I j�j�j i.dKAB@bIKWwP*a"_ @BP19�j k�\�@BWw3�P*Iea
a*Iea*a1@b:
W;a��G;

1 b�J�T dKAB@bIKW2P*a _ @BP19 Q \�@BW23�P*Iea aQIea*a1@b:
W P1@B\]I � P*:#a*@B\ 3�A`-�P*I j�T)a
i dKAB@bIKWwP*a _ @BP19 j k \�@BW23�P*I
a*Iea*a1@b:
W;a <SP19;I f�-
a*IKAB@BW;I d -
a*I �G;

1 b�J�T_dKAB@bIKW2P*aE_ @BP19pJ6;OJ_\�@BW23�P*Iea?a*Iea*a1@b:
WgP1@B\]I � P*:_/*:
3�>�9�A Lga*@B\ 3�A`-�P*I[dKAB@bIKWwP?@BW;dK/*I -
a*I'f8LpQ�k�� �G;
1 b�J�T dKAB@bIKWwP*a _ @BP19+i6;OQ#\�@BWw3�P*IeaZaQIea*a1@b:
W P1@B\]I � P*: /*:
3�>�9�A L a1@B\ 3�A`-�P*I dKAB@bIKW2P6@BW;dK/*I -
a*I f8L

j k�k�� �G;
o_Iea13�ABP*a v�/*Iea*IKW2P*IeXZ9;IK/*I -�/*IV\]I -�WZG�-�AB3;Iea!:�E P19�/*IeI de:
W;a*IedK3�P1@BGJI P*Iea1P /13�W;a�;

0

500

1000

1500

2000

2500

555 clients,
session 5 min

836 clients,
session 5 min

836 clients,
session 3.3 min

836 clients,
session 2.5 min

A
ve

ra
ge

 ti
m

e 
(m

s)

Average response times (10 requests/session, 20/200 work/sleep)

binding
useService (per call)

termination

tD@B>�3�/*I@NW;OQ6B?o Iea1v :
W;a*IVP1@B\]Iea GSa�; W23�\ f IK/_:�E?dKAB@bIKWwP*a�;
tD@B>�3�/*I@NW;OQ a19;:�_!a!P19;I8\]I -�W /*Iea1vh:
W;aQIVP1@B\]Iea _ 9;IKWCB
1 =pa1PQ-�f�AB@ba19�@BW�>NEHIeX�IK/Q-�P*IeX6f�@BW;XS@BW�>Ja�;

J�J



1 l_a1@BW�> a*IK/1G2@bdeI � v IK/ Dj=23;IK/mL8F �G;
1 Y�IK/1\�@BW�-�P1@BW�> EHIeX�IK/Q-�P1@b:
WC;

^Oa d -�W f I[a*IeIKW @BW P19;I �;>�3�/*I�<J/*Iea1vh:
W;aQI'P1@B\]Iea >�/*:�_uAB@BW;I -�/1A LA_ 9;IKW�P19;I�Ww3�\gfhIK/p:�E a1@B\ 3�ABPQ-�W;Ie:
3;a
dKAB@bIKW2P*a @BW;dK/*I -
a*Iea�;?Y[9;I8a*IK/1G4@bdeIO/*Iea1v :
W;a*I P1@B\]Iea a1PQ-�L -�P -
dedeIKv�PQ-�f�AbIVAbIKGJIKAba _ @BP19\b�J�T dKAB@bIKW2P*a -�W;X
Q \�@BW23�P*Iea a*IeaQa1@b:
W6P1@B\]I�<*_ 9�@bd*9 de:
/1/*Iea1v :
W;X�a P*:�P19;IV@BW�@BP1@`-�A�aQdeIKW�-�/1@b:*;

n�P_@ba _':
/1P19 W;:
P1@BW�>;< P19�-�PVP1@B\]I de:
W;a13�\]IeX @BW EHIeX�IK/Q-�P1@b:
W Iea1PQ-�f�AB@ba*9�\]IKWwP8@baO/Q-�P19;IK/V\�@BW�@B\N-�A
de:
\�v�-�/*IeX.P*: -
dKP13�-�A?a*IK/1G2@bdeI 3;aQ-�>JI�;Vn�W.tD@B>�3�/*IANW;OQNP19;I de:
AB3�\�W;aO@BW;XS@bd -�P1@BW�>Za*IK/1G2@bdeIg3;aQ-�>JI -�/*I
v IK/Od -�ABAp-�W;X P19;Ig\]I -
a13�/*IK\]IKWwP aQdeIKW�-�/1@b:N@BW;dKAB3;X�Iea�j k a*IK/1G4@bdeIgd -�ABAbaOv IK/8a*Iea*a1@b:
WC;O=�-
d*9 aQIea*a1@b:
W
@BW;dKAB3;X�Iea :
W�A L :
W;I�E IeX�IK/Q-�P1@b:
W Iea1PQ-�f�AB@ba19�\]IKWwP]-�W;X P*IK/1\�@BW�-�P1@b:
W _ 9�@bdQ9#@BW P*:
PQ-�A'de:
W;a*3�\]I R 3;a1P
Q�� :�E P19;I8P*:
PQ-�A�aQIK/1G2@bdeIVP1@B\]I�;

Y[9;I�-�v�v�-�/*IKWwP X�IedK/*I -
a*I�@BWg/*Iea1v :
W;a*I?P1@B\]Iea�_ @BP19gP19;I�9�@B>�9;Iea1P�Ab:J-
X @ba�XS3;I�P*:!P19;I?E -
dKP�P19�-�P�P19;I
Lw- G
-NG4@B/1P13�-�A�\N-
d*9�@BW;Ig@BW f�-
dQ02>�/*:
3�W;X dKAB@bIKWwPO9;:�a1P*a_@ba!3�W�-�f�AbI P*:]9�-�W;XSAbIgP19;I a1v IedK@ ��IeXZW23�\ f IK/
:�E�dKAB@bIKW2P'P19�/*I -
X�a/_ @BP19 a19;:
/1P�a*Iea*a1@b:
W P1@B\]Iea�; Y[9�@ba�AbI -
X�a'P*:g- a1@BP13�-�P1@b:
W _ 9;IK/*I!f�-
d*04>�/*:
3�W;X Ab:J-
X
@ba Ab:�_'IK/_P19�-�W I��4v IedKP*IeX�<*_ 9�@bdQ9 >�@BGJIea f IKP1P*IK/!/*Iea1v :
W;a*IVP1@B\]Iea P*:�P19;I \]I -
a13�/*IK\]IKWwPOdKAB@bIKWwP�;

Y[9;I aQ-�\]IgfhIK9�- G2@b:
3�/ d -�W.f IgaQIeIKW�@BW tD@B>�3�/*IMNW;OT0_ 9�@bdQ9 a19;:�_!aOP19;I�-eGJIK/Q-�>JINx K�l&Ab:J-
X @BW
XS@ ��IK/*IKWwP_W;:2X�Iea!XS3�/1@BW�>N\]I -
a13�/*IK\]IKWwPVdKAB@bIKWwP :
v IK/Q-�P1@b:
WC;

0

20

40

60

80

100

555 clients,
session 5 min

836 clients,
session 5 min

836 clients,
session 3.3 min

836 clients,
session 2.5 min

A
ve

ra
ge

 C
P

U
 lo

ad
 (

%
)

Average CPU loads

tourist info
payment service

background client

tD@B>�3�/*I@NW;OT6B�x Kpl$Ab:J-
X6G4a�;�W23�\ f IK/_:�E?dKAB@bIKWwP*a�;
� @BP19 b�J�T8a1@B\g3�ABPQ-�W;Ie:
3;a'dKAB@bIKW2P*a�-�W;X J6;OJV\�@BWw3�P*Iea�a*Iea*a1@b:
W�P1@B\]I � Q�k�� @BW;dK/*I -
a*I!de:
\�v�-�/*IeXNP*:

P19;I8f�-
aQIKAB@BW;I8d -
a*I ��P19;IVP*:
3�/1@ba1P @BWSE :�a*IK/1G4@bdeIgx Kpl Ab:J-
X >J:2Iea!: GJIK/ d�k�� _ 9�@bdQ9 dKAbI -�/1A L @BW;XS@bd -�P*Iea
P19�-�P!P*:
3�/1@ba*P @BWSEH:�a*IK/1G4@bdeIV@ba f Iede:
\�@BW�> - f :
P1P1AbIKW;Ied*0 ;�Y[9�@ba!de:
/1/*Iea1v :
W;X�a P*:]: GJIK/_i�k�k�k�k dKAB@bIKWwP*a
-�/1/1@BG4@BW�>]v IK/ 9;:
3�/ <�@BW�-�W;:
P19;IK/n_�:
/*X�a P*: Q6;OQ)a W;I`_ dKAB@bIKWwP*a!v IK/!a*Iede:
W;X�;

J�N



� ������" � ��	��
� ��	 � � � � 
 � � � 	 � ��� ��
 � ��� � � � � � �
Y[9;I a*Iede:
W;XZP*Iea*P_a*IKPOde:
W;a1@ba1P*aO:�E�a1@B\ 3�A`-�P1@b:
W;au_ 9;IK/*IgP19;Ig-�\]:
3�WwP8:�Epv�/*:4deIea*a1@BW�> P1@B\]I /*I�=23�@B/*IeX
v IK/ga*IK/1G4@bdeI]/*I�=23;Iea1P._�-
agG
-�/1@bIeX�; s_P19;IK/ v�-�/Q-�\]IKP*IK/*aM_'IK/*I P19;INaQ-�\]I -
a @BW#P19;I]f�-
a*IKAB@BW;I d -
a*I
_ @BP19wb�J�TgdKAB@bIKWwP*a -�W;X Q \�@BWw3�P*Iea aQIea*a1@b:
WNP1@B\]I�;?^_>w-�@BW /*Iea13�ABP*a -�/*I v�/*Iea*IKW2P*IeX6-
a'\]I -�W G�-�AB3;Iea�:�E
P19�/*IeI8P*Iea*P!/13�W;a�;

0

500

1000

1500

2000

2500

3000

3500

4000

30 ms work 40 ms work 50 ms work

A
ve

ra
ge

 ti
m

e 
(m

s)

Effect of service request processing time: 836 clients, 5 min session

binding
useService (per call)

t�@B>�3�/*I?NW; a Bpo Iea1v :
W;a*IVP1@B\]Iea GSa�; P*:
3�/1@ba1P @BWSEH: v�/*:4deIea*a1@BW�>�P1@B\]I�;
n�P�d -�W fhI6aQIeIKW E /*:
\ tD@B>�3�/*I NW; a�P19�-�PNP19;IZ: GJIK/Q-�ABA!/*Iea*vh:
W;a*I f IK9�-eGJIeaNAB@BW;I -�/1A LS_ 9;IKW P19;I

-�\]:
3�W2P_:�EE_':
/10 vhIK/ E :
/1\]IeX -�P P*:
3�/1@ba1P @BWSEH:]aQIK/1G2@bdeIV@BW;dK/*I -
a*Iea <�-
a!I��SvhIedKP*IeX�;
� ������� � ��	��
� ��	 � � � � 
 � � �6� � �
� � � ��� �� � ���/� � �
Y[9;INP19�@B/*X P*Iea1P aQIKP de:
\�v�-�/*Iea /*Iea1vh:
W;aQI�P1@B\]Iea?_ 9;IKW#3;a1@BW�> P19;I�Pj_': XS@ � IK/*IKW2PgGJIK/*a*@b:
W;a :�E P19;I
E IeX�IK/Q-�P1@b:
W v�/*:
P*:4de:
A B?@BP*IK/Q-�P1@BGJI8\]IKP19;:4X -�W;XZde:
W;dK3�/1/*IKW2P_\]IKP19;:4X�;

tD@B>�3�/*I NW;Ob a19;:�_!aNP19�-�P P19;I�v�/*:
vh:�a*IeX de:
W;dK3�/1/*IKWwP E IeX�IK/Q-�P1@b:
W v�/*:
P*:2de:
AO/*IeXS3;deIea f�@BW;XS@BW�>
P1@B\]IVf'L -�v�v�/*: �S@B\N-�P*IKA L J�k�� -�W;X�<�XS3;IOP*: a1@B\g3�ABPQ-�W;Ie:
3;a!X�IedK/*I -
a*IV@BW6: GJIK/Q-�ABA�Ab:J-
X�<;-�Aba*: a*IK/1G4@bdeI
/*Iea1v :
W;a*IVP1@B\]I8f'L j k�� ;
� ������� 	�� � � � � � � � ����	��
� ��	
Y[9;I \]I -
a13�/*IK\]IKW2P*a8a19;:�_ P19�-�POP19;I dK3�/1/*IKW2P@K?@BA`-�/*de:�aV\�@bX�XSAbI`_�-�/*I�d -�W I -
a1@BA LZ9�-�W;XSAbIgP19;I Ab:J-
X
a1v IedK@ ��IeX @BW P19;I[\]I -
a13�/*IK\]IKWwP'a*deIKW�-�/1@b:V@BWNC4IedKP1@b:
W NW; i6;Bj�; Y[9;I[-
X�XS@BP1@b:
W�-�A�Ab:J-
X E /*:
\$E IeX�IK/Q-�P1@b:
W
Iea1PQ-�f�AB@ba*9�\]IKWwPO-�W;XZP*IK/1\�@BW�-�P1@b:
W @ba!:
W�A LwQ�� :�E P19;I8P1@B\]I83;a*IeX @BW�-
dKP13�-�A�a*IK/1G2@bdeI�;

J�Q



0

200

400

600

800

1000

Iterative mode Concurrent mode

A
ve

ra
ge

 ti
m

e 
(m

s)

Federation mode comparison: 836 clients, 5 min session
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