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Zûú a�ÏÂüÐhc�
h�üÂb¸ý7hcÄ�×þ��	7ä>6�G=4.2J?16�G�G16�0�ÚL6F47<>þ7Úy234763G=æ5?A<>äC<CýL2307476�-Lä½î¢6�/@ã¯2J?16Éÿuü�ß ê��Jì :
Zûú a�ÏÂüÐhc�
h�ßFhcÈ6	yä>6�GP4.2J?16�G¾076�G16�0�ÚL6F47<>þ7Úy234763G¾éSG.E6�ä>6�-�G"Eæ�?A<CäJÚLæ.2J07476IäC2=23/1åvæ7<¦?A-�Ú�?Aæ5/A2�47-�ä�2#ãèE23åvæ7<C0.2
ç.23/123äC-�ä�2&-LG�â763ã96�ñ³E-L07-L25:

Zûú a�ÏÂüÐhc�
h���� ú ×\h��Ib�	7-�G!G@<CãÙ<CäC23/=2 ú a�ÏÂüáhc�
h�ßFhcÈVçb-L/@69G@<C0�ÚL6�ç5<�23/=ä>6�G�4.2J?A63G!47-�ä�E23/1-L2Ù47-�æ7G@æ.23/1<>6¯2
äC6�GáÊRÄ���b�dfÃ�47-�òÒó|ô :

í�0�ä�2�,�<>ñ7:^ë�G@-�ã&æ5-LG@?1/A230�-L0¤î¢6�/@ã¯2&-�G1åvæ7-LãèE2J?1<CÚy2�ÚL234.2"æ70.2"47-�ä�23G#?1/1-LG�23ä¦?A-�/10.2J?1<��J23G�:
P

1

1

P
2

2

P
1

P
2

2

P
1

1

P
2

2

1

Datos de usuario
a) PvmDataDefault                b) PvmDataRaw                c) PvmDataInPlace

Datos codi f icados Datos no codi f icados

,�<Cñ3æ7/A2~ë�	 D ä>?1-L/1072J?A<\�32JG#47-�UW6�45<>þ.ÚL23ÚL<yE6�0�-L0�òÒó|ô :

QS-�K7<C476&2&åFæ5-|-L0¤ä�23G�-LGo?�23Ú�<C6�07-�G=47-S?A/123K.2qÛ@6�G1-|-L05ÚLæ7-�0v?1/A2"æ70.2&G@6�/1ç7/@-L0745-L0h?A-�2347â7-�G1<yE6�0¤23ä^-�G@?.E23074.23/
�I�1�1�����	�=ê Ùqì�ç.23/A2¥ä�2¥/1-�ç7/1-�G1-�0v?A23ÚL<yE6�0è45-�0IEæ7ãÙ-L/@6�G"-L0�ç7æ70h?A6Æj.63?�2J0v?1- � çb6�/"-RÛ@-LãÙç7ä>6 � -LGo?A6 G1-�ç7æ7-L45-23ç7/16��3-LÚ�â.23/!ç.23/12Ù/@-L47æ7Ú�<C/�äC6�G#?1<C-�ã9çb6�G=47-�47<CÚL23476�G!2Ùã9230h?A-�07-L/�ä�2�Ú�6�07G1<>G@?1-L07Ú�<�2"47-�472J?A6�G�:bò³6�/�äC6�?A230h?A6 �G1-"<CãÙç7äC-�ã9-�0h?�2Ù?A23ã&K7<	E-L0t-�ä�ã E-�?A6F476~45-¯àØd�h^icÄ
����Ç
�`�� åvæ7-�<CãÙç7ä><CÚy2Ù/1-L23äC<>ýy23/�æ70.2~?A/12307Goî¢6�/1ã923ÚL<yE6�0�45-�äC6�G
4.2J?A63GÙ-�0�äC2(ÚL6�ãÙç7æ5?A23476�/12¥45-LG@?1<C076¥47-¤æ70�ãÙ-L07G12qÛ@-�G@<C-�ã9ç7/@-~é ÚLæ72307476 G1-L2 07-�ÚL-�GA23/@<�25:¡QS-�â7-�Ú�â76 � -LäEæ507<CÚ�69ç7/@6�K7ä>-Lã92Ù47-�ÚL6F47<¦þ.Úy23Ú�<dE6�0�åvæ7-�G@-�?1<C-L05-�-�0v?1/1-�ä�23G�47<>î¢-�/1-�0v?1-LG!ç7ä�2J?A2Jî¢6�/@ã¯23GWæ5?A<>äC<CýL234.23G�-�G!-�ä³47-�ä�2
/1-Lç5/1-LG@-L0h?�2JÚL<dE630 ×þÇ��K��×*bkb��NicÇKhc� é ÊRÇ\Ýsb��NicÇKhc�.:^í�0(-�G@?1-ÙÚL23G16�ç723/@?1<CÚLæ5ä�23/ � ä>6�GIãÙ-L07G12qÛ@-LG�G@-�ç7æ7-L45-L0¥-L0^�F<�23/
G1<C0¯ÚL6F47<>þ.ÚL23/�é¯ä>æ7-Lñ�6�-L0~-�ä�/@-LÚ�-Lç5?16�/#G1-I47-�?1-L/1ãÙ<C072�G1<bG1-I47-LKb-Iç.2JGA23/�47-Sæ70.2�/1-Lç5/1-LG@-L0h?�2JÚL<dE630¤2�63?A/12~Ü�ÊRÇ\Ý
2 ×þÇ��K��×*b�6 ×þÇ����K×*b�2²ÊRÇ\Ý5á=45-�2JÚLæ7-�/1476¯2ÙäC2"/@-Lç7/@-LG@-L0h?�23Ú�<dE6�0�6�/1<>ñ�-L0½:7í�Go?A-�ã9<>G1ãÙ6"230�E23ä><CG1<>G#/1-L23äC<>ýy23456�ÚL6�0�äC6�G
0SEæ7ã9-�/16�G=-�0�ç5æ70h?A6Éj.63?�2J0v?1-�ç7æ7-L45-�-�]�?1-L0745-L/1G@-&2"63?A/@6�G#?A<>ç�63G=ÚL6�ãÙ6�-L0h?A-�/16�G � -L0h?A-�/16�G�476�K7ä>-LG � -�?AÚJ:N¾2¯î¢6�/@ã¯2¯-�0¥åFæ5-�G1-�/1æ�?A-y2J0 ä>6�GI472J?A6�G|45-�äC6�G!ã9-�07GA2qÛ@-�G�47-"ò�ó�ô G1-�ç7æ5-L47-"47-	?A-L/@ã9<>0.23/!47-LG@47-"ä�23G
23ç7äC<>Úy23Ú�<C6�05-LG=47-�æ7G@æ.23/1<>6 � é�äC23G�23ä¦?A-L/@0.2J?1<��J23GW45<CG1çb6�07<>K7äC-�G=G16�0�	

Zûú a�ÏÂß_`�Ä+�TbIü�b¸ý7hcÄ�×þ��	�ä>6�G�4.2�?A6�G�G@6�0�?A/12307G@î¢-�/1<>476�GÒ-L0h?1/1-4ÅNa�Ï}i�Ã�G@6�K7/1-=äC2I/1-�4"æ5?A<>äC<CýL2307476!-Lä7ç5/163?16�Ú�6�äC6
�Îü ú�� � ú :^;}6�4.2Ù?A/A2J07G@î¢-�/1-L05ÚL<�2~45-&4.2J?16�GS-L0h?1/1-�47<>G@?A<>0h?�23G!-LG@?A23ÚL<>6�07-�G|47-�?A/123K.2qÛ@6�G@-&/1-L23äC<>ýy2Ù-L0h?A/@-äC6�GWç7/16FÚL-�G16�GFÅNa�Ï}i3:5U#234.2�ç7/16FÚL-�G16�ÅNa�Ï}i�2347ãÙ<C07<>G@?1/A2k�T`Ri^h�Ã�ä�2JGWÚL63ã&æ707<>Úy23Ú�<C6�07-�G#47-|ä>6�G#ç7/@6�Ú�-LG163G
ò�ó�ô�ä>6�ÚL23äC-�G�Ü�-�0�äC2&ã9<>G1ã92&-LGo?�23Ú�<dE6�0¤47-|?A/123K.2qÛ@6há	:

Zûú a�ÏÂß_`�Ä+�TbIü6Ç�dfb�����	}äC63G�472J?A6�G�G16�0 ?A/12307G@î¢-�/1<>476�G�47<C/@-LÚ�?A23ãÙ-L0h?A-Ù-L0h?A/@-~ç7/@6�Ú�-LG163G�47-Ùæ7G1æ723/1<>6�G�G@6�K7/1-
ä�2 /@-L4²é G@-(æ5?A<>äC<CýL2 -�äSç7/16J?A6FÚL6�ä>6 à�� ú�� � ú :WQS-(-�G@?A2 ã92307-�/A2 � ä�23G9/1æ5?1<C0.2JG�47-¥ò�ó�ô ã¯2J07-RÛ1230
47<C/@-LÚ	?�23ãÙ-L0h?A-ÒäC23GPÚL63ã&æ707<>Úy23Ú�<C6�07-�G½G1<>0�<C0h?A-�/���-�07ÚL<yE6�0�47-ÒäC6�GPç5/16FÚL-LG@6�G
ÅNa�Ï}i3:yíÒ0�-LGo?A-¡Úy23G@6 � ?�2J0v?16�ä�23G?A/12307G@î¢-�/1-�07ÚL<C23G�äC6FÚy23ä>-LG�Ú�6�ã96|Ú�6�0"63?A/123GÒ-LGo?�23Ú�<C6�05-LG�47-#?A/123K.2qÛ@6�G@-�/@-LG@æ7-Lä\��-L09æ5?A<>äC<>ýy2307456áÃ�`�×\hcÏ�b��g�Tb
ä�23G=/@æ5?A<>0.23G=47-�ò�ó�ô :

í�0�ä�2�,�<>ñ7:.õ&G@-�ã&æ5-LG@?1/A230�-LG@åvæ7-LãèE2J?A<>Úy23ãÙ-L0h?1-�2Jã&K.23G#î¢6�/@ã¯2JG=47-�/1æ5?1-L6"47-�äC6�G=472J?A6�G�:



pvmd pvmd

P
1 P

2

pvmd pvmd

P
1 P

2

,�<Cñ�æ5/A2"õ�	 D ä>?1-L/1072J?A<\�32JG#47-�/1æ5?1-L6Ù-L0�ò�ó�ô :

â�ã�� �¦è������
î�ï�� ò ���! @î�èAíuê"� ò � ð ò íõôÆöùø
í�ä�/1-L0547<CãÙ<C-�0v?16~6�K5?1-L07<>476�ÚL63ã&æ707<>Úy2307456~?�23/@-y23G|47-"ò�ó|ô G@-�ã9<>47<dE69ÚL6�ãÙ6~/@-LG1æ5ä>?�2J476�47-�ä�2JGSG1<>ñ�æ7<C-�0h?A-LG
ÚL6�ã&K5<C0.23Ú�<C6�05-LG&47-¤2Jä>?A-�/10.2�?A<��J23G�47-�ÚL6F47<¦þ.Úy23Ú�<dE6�0 Ü¢6t?A/12347æ7Ú�ÚL<dE630Àá�é /@æ5?A-�6(ã9-�07ÚL<>6�0.234.2JG�é -�]5ç5äC<CÚL234.23G
ç7/1-���<C23ãÙ-L0h?A-J:

Zûú a�ÏÂß_`�Ä+�TbIü�b¸ý7hcÄ�×þ�Ö¿ ú a�ÏÂüÐhc�(h�ü�b¸ý7hcÄ�×þ�

Zûú a�ÏÂß_`�Ä+�TbIü�b¸ý7hcÄ�×þ�Ö¿¤àØd�h^icÄ
����Ç
�`��

Zûú a�ÏÂß_`�Ä+�TbIü6Ç�dfb����~¿ ú a�ÏÂüÐhc�(h�ü�b¸ý7hcÄ+×þ�

Zûú a�ÏÂß_`�Ä+�TbIü6Ç�dfb����~¿¤à�d,h^icÄ
����Ç
�`��

N¾63G&ñ�/.E2�þ.ÚL6�G�45-~ä�23G�G1æ7K5G1-LÚ�ÚL<>6�07-LG"G@<Cñ�æ7<>-L0h?A-�G&G1-�ã�æ7-LGo?A/A2J0 -Lä#/@-L0747<>ã9<>-L0h?A6�6�K5?1-L07<>476t-L0 ?�E-L/1ãÙ<C056�G�47-
?A<C-�ã9çb6�47-|?A/12307Goî¢-L/1-�07ÚL<C2Ù45-�472J?A6�G=é�45-�ÚL230h?A<>4.234¤47-�4.2J?16�G�ç�6�/=æ507<C4.2J4�45-�?1<C-�ã9çb6Ø	.ô�H=øJGL:
#�$&%'$)( * °+©A®)·)+¯·¸°�©N¶�­Æ«�­:© *-, ¶�°%­Ì°�©N¶/.�°103254!6
798 «�­N©�:Ð­Î®)·<;�«�³g«^·�=­N©
í�Go?�2�23ä>?1-L/1072J?A<\�32S-�G�äC2|ã9-�076�G�ÚL6�0^�3-L07<>-L0h?A-S-�09Ú�æ.230h?A6�23ä./1-�0747<>ã9<>-L0h?A6�47-�ä�2|/@-L4½:FíÒä.?A<C-�ã9çb6|47-�ä�2J?1-L07Ú�<�2
�32J/yE� 2�ÚL6�05G1<C45-L/A2JK7äC-�ã9-�0v?1- � ÚL6�0¹�J23ä>6�/1-�G�åvæ7-��J230 -L0h?A/@-të¯é�ë���ãÙG�47-�ç�-�0747<>-L07476�47-~ä�2�ÚL6�ãÙç7æ5?A23476�/12 �47-�2JÚLæ7-�/1476 2 äC2 ,³<Cñ7:pÙ�:�ò³23/A2¥æ70.2 ã9<>G1ã92täC6�05ñ�<>?1æ74 47-�ã9-�07GA2qÛ@-�G � Úy23472 -�G@?�2JÚL<dE630è47-�?A/123K.2qÛ@6¥?A<>-L07-
æ70�?1<C-LãÙçb6Ù45-�Ú�6�ã&æ707<>Úy23Ú�<dE6�0¤47<¦î¢-L/@-L0h?A-�47-�ä}/@-LGo?A6 � 23æ705åFæ5-�ä�2�-�G1Úy2Jä�2"äC6�ñh2J/yE� ?1ã9<>Úy2�47-�äC2&þ.ñ�æ7/12"?1<C-L0547-�2-L07ã923G1ÚL23/A2J/�-�G@?A23G�47<>î¢-�/1-L05ÚL<�2JGL:
í�0�ä�2Ù,�<Cñ7:.ù9G1-�ã&æ7-�G@?A/1230tä>6�G�ã9<>G1ãÙ6�G�/1-LG@æ7ä>?A23476�G�çb-L/169-L0¥ô�H=øJG � 476�0547-�G@-�ç7æ5-L47-�0s��<>G1æ.2JäC<CýL23/=ãÙ-RÛ@6�/
ä�23GS45<>î¢-L/@-L07Ú�<�23G!/1-�ä�2J?1<��J23GI-�0h?A/1-�Ú�6�ãÙç7æ5?�2J476�/A2JGL: D 47-�ã E23G � ÚL63ã96~-�/A2~47-�-LG1çb-L/123/ � 2~ã¯2yé�63/SäC6�05ñ�<>?1æ74�47-ã9-�07GA2qÛ@-�G1-�6�K�?A<C-�07-|ãÙ-RÛ@6�/=/@-L0747<>ã9<>-L0h?A65:

íÒ0�23äCñ3æ7076�G#ÚL23G163G�G@-�ç7æ7-L45-�63K7G1-�/��J23/=æ70�ÚL6�ãÙçb6�/@?A23ã9<>-L0h?A6�230�E6�ã923ä>6&ç.23/12&äC6�G=ãÙ-L07G12qÛ@-LG�47-�ë{�hô�H �ç�-�/16è-�G�-�]�ç7äC<>Úy23K7ä>-(-L0 î¢æ707ÚL<yE6�0 47- ä>6�G�?�23ã92G[076�G�45- ãÙ-LãÙ6�/1<C2 ç7/@<C07Ú�<Cç.23äSéàäC2 ã9-�ã96�/@<�2 <>0v?1-L/@ã9-�47<�2
Ü,ÊRÄ���b�dIÃqá#åFæ5-�æ�?A<Cä><CýL2&ò�ó�ô�ç723/A2�ä�2JG=ÚL6�ã&æ507<CÚL23ÚL<>6�07-LG�:ÀÞI?A/123G�ÚL6�07Ú�äCæ7G@<C6�05-LG=<C05ã9-�47<�2J?A23G#ç7æ5-L47-�0�G1-�/R	

Z � -I?1<C-L05-L0�ÚLäC23/A2JGW47<¦î¢-L/1-�07ÚL<C23GW45-|/1-L0547<CãÙ<C-�0v?16�47-Iä�23G�47<CGo?A<C0h?A23GW-�G@?�2JÚL<C6307-LG#45-S?A/A2JK.2qÛ@6 � äC6�GY�J23äC6�/@-LG
-LGo?ÀE230�ÚL6�ãÙç7/1-�0747<>476�G=-L0h?1/1-�æ70¤ç�6FÚL6"ãèE23G�47-á�5: ù�é���: �Ùô�H=ø�GL:

Z íÒäPã9-mÛ@6�/=/1-�0747<CãÙ<C-�0h?A6�6�K5?1-L07<>476"-LG�47-á�5:$�9ô�H=øJG�ç.23/12�?1/1-�G�-�G@?A23ÚL<>6�07-LG�47-|?A/123K.2qÛ@65:
Z íÒäPã9-mÛ@6�/=/1-�0747<CãÙ<C-�0h?A6�G1-�äC63ñ�/A2�Ú�6�0�ã9-�07GA2qÛ@-�G!45-LäP6�/@47-L0�47-"ë��?>!KhéF?1-LG�:



8 100 1000 6x10^4 10^6 10^7

0

1

10

100

1000

10000

100000

PVM −dc ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

lo
g(

t(
m

s)
)

,�<>ñ�æ7/12ËÙ�	7;=<C-�ã9çb6�G=Ú�6�0�/@æ5?A-�6�é�ÚL6F47<>þ7Úy23Ú�<dE6�0 ú a�ÏÂü�b¸ý7hcÄ+×þ� :

8 100 1000 6x10^4 10^6 10^7

0.0

0.2

0.4

0.6

0.8

1.0

PVM −dc ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

M
B

/s

,�<>ñ�æ7/12&ùØ	Àô�H=ø�G�Ú�6�0�/1æ5?1-L6"é�ÚL6F47<>þ7Úy23Ú�<dE6�0 ú a�ÏÂü�b¸ý7hcÄ+×þ� :

#�$&%'$&% * °+©A®)·)+¯·¸°�©N¶�­Æ«�­:© *-, ¶�°%­Ì°�©N¶/.�°103254!6
798 «�­N©A@B.�³g® , «^«^·C=­N©
í�Go?�2Ù23ä>?1-L/@0.2J?A<\�J2�ç.23/12"-�ä½ã92307-RÛ@6"47-|ä>6�G=ãÙ-L07G12qÛ@-LG�-LG�G@<Cñ�07<¦þ.Úy2�?A<��J23ãÙ-L0h?1-IG1<>ã9<>ä�23/�2�ä�2�230h?1-L/1<>6�/ � 4.2307456æ70.2!<>47-y2�ÚLäC23/A2�47-¡ä�2=<CãÙçb6�/@?A2307ÚL<C2#47-¡ä�2=?A/A2J07G1ãÙ<CG@G1<dE630�G@6�K7/@-�äC2�Ú�6�47<¦þ.Úy2JÚL<dE630�6!ã¯2J07-RÛ@6�47-¡ä�2=ÚL6�05G1<CGo?A-�07ÚL<C2
47-�ä>6�G�4.2J?A63GL:�N}2Ù,�<>ñ7:b÷Ùã&æ5-LG@?1/A2ÙäC6�G�/1-�G1æ7ä¦?�23456�GI6�K�?A-L05<C476�G�-L0�?�E-�/1ãÙ<C076�G�47-�?A<>-LãÙç�6�?A/12307G@ÚLæ7/@/1<C4569é¤ä�2
,�<Cñ7:7û"-�0�?�E-L/@ã9<>076�G=47-�ô�H=ø�GL:

UW6�ãÙç.23/12307476�ä>6�GP/1-�G1æ7ä¦?�234763G³47-�äC2�,³<Cñ7:yù�Ú�6�0�äC2=,�<Cñ7:yû�G@-�ç7æ5-L47-¡0763?A23/Påvæ7-�G@-�ãÙ-RÛ@63/A2=-Läv/1-�0747<>ã9<>-L0h?A6
-L0�æ50�çb-Låvæ7-%[0769çb6�/@ÚL-L0h?A2qÛ@- � é�-�G@?A6ÙG1-�47-�K�-�2�	

Z N¾23GSãèE23åvæ7<C0.2JGIÚL630(<Cñ�æ.2Jä³/@-Lç7/@-LG1-�0h?�23Ú�<dE6�0¥47-&472J?A6�GIåFæ5-&ä�2¯åvæ7-�-�0^��E� 2¯076�47-�K�-�0¥æ5?A<>äC<CýL23/=?A<>-LãÙç�647-�-RÛ@-�ÚLæ7Ú�<dE6�0�ç.23/12&ã¯230h?1-L07-�/�äC2&ÚL6�05G1<CGo?A-�07ÚL<C2"45-�ä>6�G#ãÙ<CG@ã96�G�:7N¾2�-LGo?�23Ú�<dE6�0¤47-S?1/A23K.2dÛ@6Ùåvæ7-�-�0%��E� 2-LGSç5æ7/1ã923ã923/1ÚL2"é¤äC23G!åvæ7-�?A<C-�07-L0�<Cñ�æ723ä¾/1-Lç5/1-LG@-L0h?�2JÚL<dE630t47-�472J?A6�G!G16�0�	
Ú36�G@/A23ç � ?1<CäCÚL23/A2 � <Cä>-y230.2�éÚ�îRë�:
Z D ä¾æ5?1<CäC<>ýy23/�ã9-�076�G�ã9-�ã963/1<�2�<C0h?A-�/1ãÙ-L47<C2�Ü�ÊRÄD��b�dfÃ�47-�ò�ó�ôtá � äC23G=ÚL63ã9ç7æ�?�234763/A23G�ÚL630�ãÙ-L076�G�ãÙ-��
ã963/1<�29ã9-mÛ@6�/A230¥G@æ /@-L0747<>ã9<>-L0h?A65:½N¾23G|-LGo?�23Ú�<C6�05-LG�47-�?A/123K.2qÛ@6¤ÚL630 ãÙ-L056�G�ã9-�ã96�/@<�2¯G@6�0 � -�0 -�G@?1-Úy23G@6Ø	.ç7/@<>?A-�4 ÜKÙhõ"ô�H=á � ?A<Cä>Úy23/12�Üoëyû9ô�H=áWé�Ú�îRë9Ü�Ù�õÙô�H=á	:



8 100 1000 6x10^4 10^6 10^7

1

10

100

1000

10000

100000

PVM −du ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

lo
g(

t(
m

s)
)

,�<Cñ�æ5/A2"÷�	7;=<>-LãÙç�63G=ÚL6�0�/1æ5?1-L6 ú a�ÏÂü�b¸ý7hcÄ�×þ�¡é~?A/12347æ7Ú�ÚL<yE6�0½:

8 100 1000 6x10^4 10^6 10^7

0.0

0.2

0.4

0.6

0.8

1.0

PVM −du ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

M
B

/s

,�<Cñ�æ5/A2�û�	bô�H#øJG�ÚL6�0�/1æ5?1-L6 ú a�ÏÂü�b¸ý7hcÄ+×þ�Wé~?A/12347æ7Ú�ÚL<yE6�0½:

#�$&%'$&E * °+©A®)·)+¯·¸°�©N¶�­Æ«�­:© *-, ¶�°%­Ì°�©N¶/.�°F@4³�.�°%³
G
;�23ä!ÚL6�ãÙ6 G@æ7ÚL-�47-¥ÚL6�0²äC23G~23ä¦?A-�/10.2J?1<��J23GÙ47-t/@æ5?A-�6 -L0h?A/@-²ÅNa�Ï}i5G¥Ü�Ú�6�0²ÚL6F47<>þ7Úy23Ú�<dE6�0 ú a�ÏÂüáhc�
h�ü�b¸ý7hcÄ+×þ�
é ÚL630à?1/A2345æ7ÚLÚ�<dE6�0Àá � ä�2JG�23ä>?1-L/@0.2J?A<\�J23G¯Ú�6�0à/1æ5?1-L6 -L0h?1/1-(?�23/@-y23G Ü ú a�ÏÂß_`�Ä+�TbIü6Ç�dfb����1á � G1630 G@<CãÙ<CäC23/1-�G9-�0
ÚLæ.230h?16�2~/@-L0745<CãÙ<C-L0h?167:bí�G|45-LÚL<>/Såvæ7-�G1630 K723G@?A230h?A-&<>0747-Lçb-L0547<C-�0v?1-LG�47-&äC29î¢6�/@ã¯2¯-�0(åvæ7-�G1-�ã9230h?A<>-L07-
ä�29Ú�6�07G@<CG@?1-L07Ú�<�2~47-�äC6�G!4.2J?16�GI-�0(æ70(23ã&K5<C-L0h?1-�â7-	?A-L/@6�ñ³E-�07-L6 � G1-L2~ÚL6�0tÚ�6�45<>þ.ÚL23ÚL<yE6�0 ú a�ÏÂüÐhc�(h�ü�b¸ý7hcÄ+×þ��6
ÚL6�0~;}/A2J47æ7ÚLÚ�<dE6�0^:�íÒ0~äC2�,³<Cñ7:+ÑSéÙ-L0~äC2�,�<>ñ7:^��G1-Iã�æ7-LGo?A/A2�-LäÀ/1-�0747<CãÙ<C-�0h?A6�47-IäC23G�ÚL6�ã&æ507<CÚL23ÚL<>6�07-LG¡ç7æ70h?16
2&ç7æ70h?A6�Ú�6�0~ä�2JG#23ä¦?A-L/@0.2J?1<���ÚL23G ú a�ÏÂß~`�Ä+�/bIü6Ç�dfb����Òé9ÚL6�0�;}/A2345æ7ÚLÚ�<dE6�0~ç723/A2�ã9230h?A-�07-L/Wä�2�Ú�6�07G@<CG@?1-L07Ú�<�2&47-
äC6�G=4.2�?A6�G�:ÀN}2JG�ç5/1<C05ÚL<Cç723äC-�G#Úy23/123Ú�?1-L/LE� G@?1<CÚL23G=47-�/1-�0747<CãÙ<C-�0h?A6"G16�0�	

Z UW6�0 äC2�ã92dé36�/LE� 2�47-9ä�23G�-LGo?�23Ú�<C6�05-LG&47-Ù?A/123K.2qÛ@6�G1-~G@æ7ç�-�/A230 äC6�GÐ�5:$�(ô�H=øJG � åvæ7-¯-L/A2�äC6�ãèE2�]�<CãÙ6
23ä�?A/A2J07G1ãÙ<>?1<C/�äC6�G�ãÙ-L07G12qÛ@-LG&Ú�6�0 ú a�ÏÂß~`�Ä��TbIü�b¸ý7hcÄ+×þ� :}íÒG@?A2�?�23G12�47-9?1/A2305G@î¢-L/@-L07Ú�<�2�G@-~äC63ñ�/A2�ç.23/A2
ã9-�07GA2dÛ@-LG�47-LäP6�/@47-L0�47-�äC63G|ë��IH�Kvév?1-LGL:

Z UW6�0¤?A6F4.23G�ä�23G�ò¡UWG�Ü�-�0�äC23G=åvæ7-�076"â.23ÚL-|î�23ä¦?�2&äC2�?1/A2345æ7ÚLÚ�<dE6�0¤47-�4.2J?16�G�á#G@-�G@æ7çb-L/A2"-Lä}ô�H=øJGL:
Z íÒG³G@<Cñ�07<¦þ.Úy2�?A<��J23ãÙ-L0h?1-ÒK.2qÛ@6�-Läv/1-�0747<CãÙ<C-�0h?A6=ÚL630�ä�2JGP-LG@?A23ÚL<>6�07-�G³47-�?A/123K.2qÛ@6�ç7/@<>?A-�4�é�G@63þÀ25:qòÒ/@æ7-LK.2JG
ç7/1-�äC<>ã9<>0.23/1-�G!çb6�Go?A-L/@<C6�/@-LGS45-LãÙ6�G@?1/A23/@6�0(åvæ7-&?A6F4.23GSäC23GSÚ�6�ã&æ707<>Úy23Ú�<C6�05-LGIÚ�6�0¥;�U#ò G@6�0¥-�]�ÚL-�G1<��J2��



ã9-�0h?A-~ä>-L0h?�23G�é ç�6�/�äC6�?�230h?A6�äC6�åvæ7-9î�23äCäC2¤-�G&ä�2�ÚL6�0�þ.ñ�æ7/123ÚL<yE6�0 47-9ä�23G�?A/A2J07G@î¢-�/1-L05ÚL<�2JG&47-¯472J?A6�G
æ5?A<>äC<>ýy2307456�-LäPç7/@63?A6FÚL6�ä>6&;�U#ò -L0¤?�2JäC-LG=Ú�6�ãÙç7æ5?�2J476�/A2JGL:

8 100 1000 6x10^4 10^6 10^7

1

10

100

1000

10000

100000

1000000

PVM −tu ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

lo
g(

t(
m

s)
)

,�<>ñ�æ7/A2ÉÑ+	7;=<C-�ã9çb6�G=ÚL630�/@æ5?A-�69-�0v?1/1-|?�2J/1-y2JG�é¯?A/A2J47æ7ÚLÚ�<dE6�0^:

8 100 1000 6x10^4 10^6 10^7

0.0

0.2

0.4

0.6

0.8

1.0

1.2

PVM −tu ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

M
B

/s

,�<>ñ�æ7/A2Ë��	bô�H=øJG�ÚL630�/@æ5?A-�6Ù-�0h?A/1-�?�2J/1-y2JG�é¯?A/A2J47æ7ÚLÚ�<dE6�0^:

#�$&%'$J# :Ð­N©)«LK , GR·K­N©;°5GÉ®;°FK¸³NMPORQp°C.�·S+¹°+©:¶{³g«^·�=­N© «�­:©UTWVYX
QS-LG145-t-Lä�ç7æ70h?A6 47-²�F<CGo?�2 45-Lä�/1-L0547<CãÙ<C-�0v?16 � ä�23GÙÚL63ã&æ707<>Úy23Ú�<C6�07-�G9ç5æ70h?A6 2 ç5æ70h?A6 -�0v?1/1-tç5/16FÚL-LG@6�G~47-
æ7G1æ.2J/1<C6"æ5?1<Cä><Cýy2J07476"ò�ó�ô�?A<>-L07-�0�äC23G=G1<>ñ�æ7<C-�0h?A-LG=ÚL23/A2JÚ�?A-�/yE� G@?A<>Úy23G7	

Z UW6�07G@-L/��J23/�ä�2�ÚL6307G1<>G@?A-�07ÚL<C2�45-9ä>6�G�4.2J?A63G�056�07-�ÚL-�GA23/@-L<�2Jã9-�0v?1-¯<>ã9ç7ä><CÚL2¯ç�E-L/@47<C472�47-Ù/1-�0747<>ã9<>-L0h?A6
23æ707åvæ7-�GLE� ?A<C-�07-Sã92yé�6�/@-LG�/1-�åFæ5-L/1<>ã9<>-L0h?A63G#47-�ã9-�ã963/1<�2�G1<½G@-�æ5?A<>äC<CýL2�äC2�23ä>?1-L/1072J?A<\�32 ú a�ÏÂüáhc�
h�ü�b�Þ
ý7hcÄ�×þ��:

Z N¾2tÚL6�ã&æ507<CÚL23ÚL<yE6�0 æ5?1<CäC<>ýy2305476�äC2t23ä¦?A-L/@0.2J?1<��J2�47-¤ò�ó|ô ú a�ÏÂß~`�Ä+�/bIüuÇ�dIb�����?A<>-L0747-~2�4.23/&ãÙ-RÛ@63/1-LG
/1-�G1æ7ä¦?�234763G#åvæ7- ú a�ÏÂß_`�Ä+�TbIü�b¸ý7hcÄ�×þ� � çb-L/@6&-LG=ã�æ7Ú�â76�ãèE23GW47-�ç�-�0747<>-L0h?A-|47-|äC2�Ú�6�05þ.ñ�æ5/A23Ú�<dE6�0�47-Iä�23G
ÚL6�ã�æ707<CÚL23ÚL<>6�07-�GW;�U#ò ?�23äÀÚL63ã96�äC6�ã�æ7-LGo?A/A2J0~äC6�G¡/1-�G1æ7ä¦?�23456�G#47-!ä�2�,³<Cñ7:%�5:F;³23ä�G@-L07G@<CK7<>äC<>4.234Ù076�G@-
-L07Ú�6�0h?A/7E6¯ÚL630�äC2"23ä>?1-L/1072J?A<\�32 ú a�ÏÂß~`�Ä+�/bIüuÇ�dIb�����:



Z D Eæ70�ç.23/A2 ã9-�07GA2dÛ@-LG~47-�ä!63/147-�0 47- ë{�IH¯Khév?A-�G�6 ã92dé36�/1-�G � -Lä�/1-�47<CãÙ<C-�0v?16 63K5?A-�07<C476 -L0 äC23GÙÚL6��
ã&æ707<>Úy23Ú�<C6�05-LG�-LG�47-Lçb-L0745-L47<>-L0h?A-&45-�ä�2JG�ãèE23åvæ7<>0.23G�åvæ7-�<>0v?1-L/@Úy23ã&K5<�230�4.2J?16�GL:bN¾23G�47<>î¢-�/1-L05ÚL<�2JG!47-
/1-�0747<CãÙ<C-�0h?A6"G1-�â.23Ú�-L0�ã¯2yé36�/1-�G�Ú�æ.23074569-�G!ãÙ-L0763/=-Lä½?�2Jã¯2G[076�47-�äC6�G=ãÙ-L07G12qÛ@-LG�:

Z NP6�G��J23äC63/1-LG!47-Ë½ é²À�G16�0(45-Lçb-L0747<>-L0h?A-�G|47-&äC23GIãèE23åvæ7<C0723G � 23äCñ36¯åvæ7-&-�/A2~47-&-�G1çb-L/123/ÐÃ�`�×\hcÏ�b��g�Tb
ç.23/12�ä�2�ä�2J?1-L07Ú�<�2Â½¡:Fí�0�-�ä�ÚL23G16�45-�½ � äC63G��J23äC63/1-LG1�J23/LE� 230¯-�0h?A/1-�ëIé�ë���ãÙG|Ü ,³<Cñ7:+Ñ�á�:5íÒ0�-�ä�ÚL23G16�47-
À � î¢æ7-�/A2�47-|äC63G#Úy23G@6�G=47-|äC23G#-LGo?�23Ú�<C6�05-LG=47-S?1/A23K.2dÛ@6�ç7/1<¦?A-L4�é9G163þ.2 � äC63G4�J23äC6�/@-LG4�J23/LE� 230¯-L0h?A/@-Ð��: �h÷
é(ë�:¦ë�ô�H=øJG!23ç7/@6�]�<>ã¯234723ã9-�0h?A-"Ü�,�<Cñ7:��há	:

íÒä�â7-�Ú�â76�47-�åvæ7-ÉÀ�G@-y2�47-Lçb-L0547<C-�0v?1-"47-"ä�23G"Ü¢â7-�?1-L/@6�ñ�-L05-L<C47234ÀáI47-�äC23GSÚL63ã9ç7æ�?�234763/A23GS-�G�G1<Cñ307<>þ.ÚL2��
?A<��J23ãÙ-L0h?1-�07-Lñh2�?A<��36 � é�2�åvæ7-"<CãÙç7ä><CÚy2Ù?A/A2JG1ä�2J4.23/SäC2~â7-�?1-L/163ñ�-L07-�<C4.2J4 47-�äÒâ.23/@45ð#2J/1-"47-"ÚPE6�ãÙç7æ5?16¤47-"ä�23GÚL6�ã&æ5ç7æ5?�2J476�/A2JG�23ä^/@-L0747<>ã9<>-L0h?A6�47-|ä�23G�ÚL6�ã�æ707<CÚL23ÚL<>6�07-�G#åvæ7- � 2&07<\��-�ä^47-Âe�hcd�icÈYhcdfb|47-|Ú�6�ã&æ705<CÚy2JÚL<C6307-LG
-LG�â76�ãÙ6�ñ³E-L05-L6Ø	:����egb�d���b�� :
â�ã[Z �¦è������
î�ï�� ò ���! @î�èAíuê"� ò � ð ò í�\^]¯ø ô
;�23äFÚL63ã96�G1-#-�]�ç7äC<>ÚPE6!230h?A-L/@<C6�/@ã9-�0h?A- � ?A23ã&K7<	E-L0�G@-Wä>äC-7�J23/@6�0�2!Úy2JK�6!ç7/1æ7-�K.23G³G1-L05ÚL<Cä>ä�23G¾ç.2J/A2!45-�?A-�/1ãÙ<C0.2J/³47-
23äCñ�æ50.2Sã¯2J07-L/12I-Lä7ã�E� 05<CãÙ6É`�acb�dfegb,h^i&-L0"ÚLæ7230h?A6�2SÚL6�ã�æ707<CÚL23ÚL<>6�07-�G�åvæ7-#?A<>-L07-�0Ùä>6�G�ç5/16FÚL-LG@6�G�47-=æ7G@æ.23/1<>67:
ò�23/12I-LGo?A6|G1-�æ5?A<>äC<>ýPE6�47<C/@-LÚ�?A23ãÙ-L0h?A-�-LäFÚL6�ã92307476~ÅNÇ��+Ý�47-WNP<C0væ�]�åvæ7-#çb-L/1ãÙ<>?1-Y�J23/@<�23/¾äC2!Úy2J0v?1<C4.2J4&47-W472J?A6�G
47-9ä>6�G�ç.23åvæ7-	?A-LG�OoU=ô�ò åvæ7-9æ�?A<Cä><CýL25:½N¾2�,³<Cñ7:Î�¤ã&æ7-�G@?1/A2¤äC6�G�/1-�G1æ7ä¦?�23456�G�-�0 ?�E-L/@ã9<>076�G�47-"?A<C-�ã9çb6�é(ä�2
,�<Cñ7:^ë���ã&æ7-LGo?A/12"ä>6�G=/1-�G1æ7ä¦?�23456�G�-L0¤?�E-L/@ã9<>076�G=47-�ô�H#øJGL:

QS-�23ÚLæ5-L/1456SÚL6�0�ä�2!,�<Cñ7:���G1-�ç7æ7-L45-W0763?A23/}åFæ5- � 2Jæ707åvæ7-W056I-LG�æ707<>î¢63/1ãÙ- � ä�2�ä�2�?A-L05ÚL<�2�47-¡äC6�G}ãÙ-L07G123G¢Û@-�G076&G1æ5ç�-�/A2~ëIãÙGW-�0�ä�2�ÚL6�ã�æ707<CÚL23ÚL<yE6�0¯Ú�6�0~Ú�æ.23äCåvæ7<>-L/�ÚL6�ãÙç7æ5?A23476�/125:�UW6�ã9ç723/A2305476�-�G@?A63G#/1-�G1æ7ä¦?�234763GWÚL630
äC6�G�47-¯äC2�,�<>ñ7:)Ñ�G1-~ç5æ7-L47-k��-L/�åFæ5-~ä�2�G16�K7/@-LÚL23/1ñh2�47-¯?A<>-LãÙç�6�ÚLæ72307476(G@-~æ5?A<>äC<>ýy2�ä�2�äC<CK5/1-L/LE� 2�ò�ó�ô -�G
�32J/1<�2JGF��-LÚ�-LG!ã¯2yé�63/=åFæ5-�äC2&åFæ5-�?1<C-L05-L0¤äC6�G=ç5/16FÚL-LG@6�G�47-�æ7G1æ.2J/1<C6"Ú�6�0�-�äPç7/16J?A6FÚL6�ä>6�OoU=ô�ò³:

QS-¯23ÚLæ7-�/1476(Ú�6�0 ä�2�,�<Cñ5:�ë���G1-~ç7æ5-L47-�076J?�23/�åFæ5-~ä�2�?A23GA2�47-¯?A/12307Goî¢-L/1-�07ÚL<C2tG1æ7çb-L/12 ë¤ô�H=ø�G�ç.23/A2
�/`Ri^h�Ã�äC23GÒÚL6�ãÙç7æ5?A23476�/123G � ÚL6�0"äC6|Ú�æ.23ä.G@-~�3-L/@<>þ.ÚL2�åvæ7- � 23æ707åvæ7-�-LäØ�J23ä>6�/�45-_À�076�-LG�æ707<¦î¢6�/1ãÙ-#ç.2J/A2I?A6F4.23G
ä�23G#Ú�6�ãÙç7æ5?�2J476�/A2JG#?�23ãÙç�6FÚL6�?A<C-�07-|ñ�/1230747-�GF�32J/1<�2JÚL<C6307-LG�:.UW6�ãÙç.23/7E2307476�äC2�ÚL630�äC2&,�<>ñ7:Ø�&G@-�ç5æ7-L47-�076J?�23/
åFæ5-�-�0�23äCñ�æ5076�G#ÚL23G16�G�-�ä½/1-�0747<CãÙ<C-�0h?A6�G1-|ãÙ-RÛ@63/A2&0763?A23K7ä>-LãÙ-L0h?A-"Ü�2WEæ70�G1<>0�ÚL6�05G1<C45-L/A2J/=ä�23G#-�G@?A23ÚL<>6�07-LG�47-
?A/A2JK.2qÛ@6(ç7/@<>?A-�4 é G16JþÀ2há�é åFæ5-�ä�2tK.2qÛ12täC2J?A-�07ÚL<C2�â.23Ú�-�åvæ7-¤G1-�äCä>-Lñ�æ5-~2tãÙ-RÛ@6�/�2J07Ú�â76¥47-�K.23054.2(ç.23/A2
ã9-�07GA2qÛ@-�G!Ú�6�0�ã9-�076�/=äC6307ñ�<>?1æ74½:

10 100 1000 3/6 x 10^4

0

1

10

100

1000

L inux ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

lo
g(

t(
m

s)
)

,�<Cñ�æ5/A2Ë��	7;=<>-LãÙç�63G=ÚL6�0�OoU=ô�ò �pÅNÇ��+Ý3:



10 100 1000 3/6 x 10^4

0.0

0.2

0.4

0.6

0.8

1.0

1.2

L inux ping

prited cetad Josrap tilcara ileana cf1 paris sofia

Cant idad  de bytes

M
B

/s

,³<Cñ�æ7/12~ë���	Àô�H=øJG�ÚL6�0�OoU=ô�ò �pÅNÇ��+Ý3:

_ m Ó9Ï(Ö_tyÕyz�×�Ó9Ïsq�za` b�Ñpn�xsn�c¾Ó ��Õ�Ð�Õ(Ñ�Ó
N}2JGSç7/1<>07ÚL<>ç.23ä>-LGIÚ�6�07Ú�äCæ7G@<C6�07-�G|2~ç.23/o?A<>/I47-&äC2¯-�]�çb-L/@<CãÙ-L0h?�23Ú�<dE6�0�ÚL6�0¥ò�ó�ô�é�ÚL6�0(-�ä�ÚL63ã¯2305476kÅNÇ��+Ý�47-
N¾<>0væ�]¤æ5?1<CäC<>ýy2305476&-LäPç5/163?16�Ú�6�äC6�OoU=ô�ò G@6�0
	

Z UW6�ãÙ6�-L/A2�47-|-�G1çb-L/123/ � ?A230h?A6�äC2�ä�2J?1-L07Ú�<�2�Ú�6�ãÙ6�-LäP2305Ú�â76"47-|K.2307472&47-|ä�23GWÚL6�ã&æ507<CÚL23ÚL<>6�07-LGW-L0h?A/@-äC6�G�ç7/16FÚL-�G16�G=G@6�0�47-�ç�-�0747<C-�0h?A-LG=45-Sä�2�ä><CK7/@-L/LE� 2høJç5/163?16�Ú�6�äC6|47-IÚL6�ã&æ507<CÚL23ÚL<>6�07-LG�-L0h?A/@-|ç7/16FÚL-�G16�GWåFæ5-G1-�æ5?A<>äC<>ýy25:
Z NP6�G�?A<C-�ã9çb6�G&45-�Ú�6�ã&æ707<>Úy23Ú�<dE6�0 -�0h?A/1-¤ç7/@6�Ú�-LG@6�G9æ�?A<Cä><CýL2307476(ò�ó|ô ç7æ7-�47-L0�G1-�/ÙãÙ-RÛ@63/A234763G � 6 23äã9-�076�G|äC2¯G16�K5/1-LÚL23/1ñ�2¤45-�ä�23GS/@æ5?A<>0.23GAøJç7/16FÚL-�G16�GI47-"ò�ó�ô -LG|ã92dé36�/Såvæ7-"ä�2JGI47-�æ70¥ç7/@63?A6FÚL63äC6~47-
ÚL6�ã�æ707<CÚL23ÚL<>6�07-�G=47-�ã E23G�K.2dÛ@6Ù05<���-�ä :
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