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              Copyright (C) 1993,1994,1995 Hewlett–Packard Company

                         ALL RIGHTS RESERVED.

  The enclosed software and documention includes copyrighted works of

  Hewlett–Packard Co. For as long as you comply with the following

  limitations, you are hereby authorized to (i) use, reproduce, and

  modify the software and documentation, and to (ii) distribute the

  software and documentation, including modifications, for

  non–commercial purposes only.

  1.  The enclosed software and documentation is made available at no

      charge in order to advance the general development of

      high–performance networking products.

  2.  You may not delete any copyright notices contained in the

      software or documentation. All hard copies, and copies in

      source code or object code form, of the software or

      documentation (including modifications) must contain at least

      one of the copyright notices.

  3.  The enclosed software and documentation has not been subjected

      to testing and quality control and is not a Hewlett–Packard Co.

      product. At a future time, Hewlett–Packard Co. may or may not

      offer a version of the software and documentation as a product.

  4.  THE SOFTWARE AND DOCUMENTATION IS PROVIDED ”AS IS”.

      HEWLETT–PACKARD COMPANY DOES NOT WARRANT THAT THE USE,

      REPRODUCTION, MODIFICATION OR DISTRIBUTION OF THE SOFTWARE OR

      DOCUMENTATION WILL NOT INFRINGE A THIRD PARTY’S INTELLECTUAL

      PROPERTY RIGHTS. HP DOES NOT WARRANT THAT THE SOFTWARE OR

      DOCUMENTATION IS ERROR FREE. HP DISCLAIMS ALL WARRANTIES,

      EXPRESS AND IMPLIED, WITH REGARD TO THE SOFTWARE AND THE

      DOCUMENTATION. HP SPECIFICALLY DISCLAIMS ALL WARRANTIES OF

      MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

  5.  HEWLETT–PACKARD COMPANY WILL NOT IN ANY EVENT BE LIABLE FOR ANY

      DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES

      (INCLUDING LOST PROFITS) RELATED TO ANY USE, REPRODUCTION,

      MODIFICATION, OR DISTRIBUTION OF THE SOFTWARE OR DOCUMENTATION.
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86%27%'8-327�

�7 ������� ;,-',� ;-00� 7)8� 8,)� 03'%0� 7)2(� %2(� 6)')-:)� 73'/)8� &9**)6� 7->)7� 83� 8,)
:%09)�7�� 74)'-*-)(�� !�)*%908� 7=78)1� ()*%908� 73'/)8� &9**)6� 7->)7"

�� ������� ;,-',� &),%:)7� .978� 0-/)� �7� &98� *36� 8,)� 6)138)� 7=78)1

�� 7)8� 8,)� ���#������ � 348-32� 83� 869)� 32� &38,� 7=78)17

�,)� 6)59)78� %2(� 6)74327)� 7->)7� ;-00� &)� 8,)� &9**)6� 7->)7� 4378)(� 83� 7)2(� %2(� 6)')-:)�� �,)� �1� %2(
��� 348-327� %6)� 238� 1)%2-2+*90� *36� %� ���#��� 8)78��� �7� ���� -7� %� 786)%1� 46383'30� %2(� 238� %
1)77%+)� 46383'30�� -8� -7� 2)')77%6=� 83� 0334� 32� 6)')-:)7� 928-0� 8,)� )28-6)� 1)77%+)� -7� ()0-:)6)(�� �,)
&9**)6� 43-28)6� 4%77)(� 83� 8,)� *-678� 6)')-:)� *36� %2� -2(-:-(9%0� 86%27%'8-32� ;-00� &)� %0-+2)(� %2(� 3**7)8
%7� 6)59)78)(� &=� 8,)� 97)6�� �8� ;-00� &)� -2'6)1)28)(� &=� 8,)� 291&)6� 3*� &=8)7� 6)')-:)(� )%',� 8-1)� 928-0
8,)� )28-6)� 6)59)78	6)74327)� -7� 6)')-:)(�� �,)� &9**)6� 43-28)6� ;-00� &)� 6)�%0-+2)(� %2(� 3**7)8� *36
8,)� 2)<8� 86%27%'8-32�

��	� ��������
�������
�������

�,)� ���#���� 8)78� -7� %� 8)78� ;,-',� 1-1-'7� 8,)� ,884� 46383'30� 97)(� &=� 1378� ;)&� 7)6:)67�� �278)%(
3*� 7-140=� 1)%796-2+� 8,)� 4)6*361%2')� 3*� 6)59)78	6)74327)� -2� 8,)� 7%1)� '322)'8-32�� -8� )78%&A
0-7,)7� %� 2);� '322)'8-32� *36� )%',� 6)59)78	6)74327)� 4%-6�� �,)� 8)78�74)'-*-'� 4%6%1)8)67� %6)� 8,)
7%1)� %7� 8,)� ���#��� 8)78�� ;-8,� 32)� %((-8-32

�4 
��!�
��" 7)8� 1-2	1%<� 4368� 291&)67� 97)(� &=� 8,)� '0-)28� 7-()�
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�7� ,6� ,03257$17� 7+$7� 7+,6� 7(67� 581� )25� $� 5($621$%/(� /(1*7+� 2)� 7,0(� �� $7� /($67� 7:2� 0,187(6�� �+,6
,6� 5(/$7('� 72� 7+(� %(+$9,25� 2)� 9$5,286� ���� ,03/(0(17$7,216�� �)� <28� 581� 7+(� 7(67� )25� 6+257(5� 3(5,>
2'6� 2)� 7,0(�� 7+(� 5(68/76� &28/'� %(� +,*+(5� 7+$1� 6((1� ,1� $� 67($'<�67$7(� &21',7,21�� �2�� $� *22'
���"���� &200$1'� /,1(� 72� 6,08/$7(� $� :(%�6(59(5� 0,*+7� /22.� /,.(�

� � ��������������������� ��� ���"��� � ��� 	
� � ��� 
��������� � ��� ��� �
�	�
�

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

�+(�  ��� ���� 5(48(67�5(63216(� 7(67� &$1� %(� ,192.('� :,7+� 1(73(5)� 7+28*+� 7+(� 86(� 2)� 7+(� �7� 23>
7,21� :,7+� $1� $5*80(17� 2)�  ��"���"���� �27� $//� 6<67(06� 387� 7+(� 5(48,6,7(� '(9,&(� ),/(6� ,1� 7+(
6$0(� /2&$7,21�� 62�� $� ##'()$8/7�� 5(48(67�5(63216(� &200$1'� 21� ���� � :28/'� /22.� 620(7+,1*
/,.(� 7+,6�

� � ��������������������� ��� 
��������� � ���  ��"���"��� ��� �� � �'(9�,1(7"&276

$1'� :,//� 86(� 7+(� 6<67(0� '()$8/7� 62&.(7� %8))(5� 6,=(6�� $� '()$8/7� 5(48(67� 6,=(� 2)� 	� %<7(�� $1'� $� '()$8/7
5(63216(� 6,=(� 2)� 	� %<7(�

�+(� &200$1'�/,1(� 237,216� )25� 7+(�  ��"���"��� 7(67� $5(� 7+(� 6$0(� $6� 7+(� ���"��� 7(67�� :,7+
7+(� )2//2:,1*� $'',7,216�

� ����	�� 6(7� 7+(� /2&$/�5(027(�  ��� '(9,&(� ),/(� 1$0(� )520� � ����	���

�+(� 5(48(67� $1'� 5(63216(� 6,=(6� :,//� %(� 7+(� %8))(5� 6,=(6� 3267('� 72� 6(1'� $1'� 5(&(,9(�� �6� ���� ,6
$� 675($0� 35272&2/� $1'� 127� $� 0(66$*(� 35272&2/�� ,7� ,6� 1(&(66$5<� 72� /223� 21� 5(&(,9(6� 817,/� 7+(� (17,5(
0(66$*(� ,6� '(/,9(5('�� �+(� %8))(5� 32,17(5� 3$66('� 72� 7+(� ),567� 5(&(,9(� )25� $1� ,1',9,'8$/� 75$16$&7,21
:,//� %(� $/,*1('� $1'� 2))6(7� $6� 5(48(67('� %<� 7+(� 86(5�� �7� :,//� %(� ,1&5(0(17('� %<� 7+(� 180%(5� 2)
%<7(6� 5(&(,9('� ($&+� 7,0(� 817,/� 7+(� (17,5(� 5(48(67�5(63216(� ,6� 5(&(,9('�� �+(� %8))(5� 32,17(5� :,//
%(� 5(�$/,*1('� $1'� 2))6(7� )25� 7+(� 1(;7� 75$16$&7,21�

���� 	�������	�������� ����������

���� 5(48(67�5(63216(� 3(5)250$1&(� :25.6� -867� /,.(� ���� 5(48(67�5(63216(� 3(5)250$1&(�� �//
7+(� 237,216� $9$,/$%/(� 7+(5(� $5(� 35(6(17� +(5(� :,7+� 7+(� (;&(37,21� 2)� 7+(� ��� 237,21�� ���"��>
����!� +$6� 12� 0($1,1*� )25� $� ���� 7(67�� �2� ,192.(� $� ���� 5(48(67�5(63216(� 7(67�� 86(� $1� $5*8>
0(17� 2)� ���"��� :,7+� 7+(� �7� 237,21� 72� 352'8&(� $� &200$1'� /,.(� 620(7+,1*� /,.(� 7+,6�

� � ��������������������� ��� 
��������� � ��� ���"��

�*$,1�� $� 6&5,37� ,6� 3529,'('� :+,&+� :,//� *(1(5$7(� 5(68/76� )25� 620(� 2)� 7+(� 025(� &20021� '$7$>
32,176�� �7� ,6� 1$0('� �	�

���
�	��

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

�+(�  ��� ���� 5(48(67�5(63216(� 7(67� &$1� %(� ,192.('� :,7+� 1(73(5)� 7+28*+� 7+(� 86(� 2)� 7+(� �7� 23>
7,21� :,7+� $1� $5*80(17� 2)�  ��"���"���� �27� $//� 6<67(06� 387� 7+(� 5(48,6,7(� '(9,&(� ),/(6� ,1� 7+(
6$0(� /2&$7,21�� 62�� $� ##'()$8/7�� 5(48(67�5(63216(� &200$1'� 21� ���� � :28/'� /22.� 620(7+,1*
/,.(� 7+,6�

� � ��������������������� ��� 
��������� � ���  ��"���"��� ��� �� � �'(9�,1(7"&/76

$1'� :,//� 86(� 7+(� 6<67(0� '()$8/7� 62&.(7� %8))(5� 6,=(6�� $� '()$8/7� 5(48(67� 6,=(� 2)� 	� %<7(�� $1'� $� '()$8/7
5(63216(� 6,=(� 2)� 	� %<7(�
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�)&� $/--".%�,*.&� /04*/.3� '/2� 4)&�  ��!���!��� 4&34� "2&� 4)&� 3"-&� "3� 4)&� ���!��� 4&34�
7*4)� 4)&� '/,,/7*.(� "%%*4*/.3�

� ����
�� 3&4� 4)&� ,/$",	2&-/4&�  ��� %&6*$&� '*,&� ."-&� '2/-� � ����
���

�)&� 2&15&34� ".%� 2&30/.3&� 3*:&3� 7*,,� #&� 4)&� #5''&2� 3*:&3� 0/34&%� 4/� 3&.%� ".%� 2&$&*6&�

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

������ � ����� 4&343� "2&� ./4� $/-0*,&%� *.4/� .&40&2'� #9� %&'"5,4�� �'� 9/5� 7*3)� 4/� -&"352&� 4)&� 0&2'/2;
-".$&� /'� ������ 9/5� -534� 2&$/-0*,&� .&40&2'� ".%� .&43&26&2� 7*4)� ����!����� "%%&%� 4/� 4)&
-"+&'*,&�

�� ����� �/..&$4*/.� �2*&.4&%� �&15&34	�&30/.3&� 4&34� �����!���� ,//+3� -5$)� 4)&� 3"-&� "3
".9� /4)&2� 2&15&34	2&30/.3&� 4&34�� �4� 0&2'/2-3� "� 2&15&34	2&30/.3&� 4&34� /6&2� "� 2&,*"#,&� $/..&$4*/.�
�3� 7*4)� 4)&� /4)&2� ����� 4&343�� 4)&2&� *3� ./� 3&(-&.4"4*/.� ".%� 2&"33&-#,9�� 3/� ",,� 2&15&34� ".%	/2
2&30/.3&� 3*:&3� -534� #&� ,&33� 4)".� /2� &15",� 4/� 4)&� ,*.+� ����

�� 3*-0,&� ����!��� 4&34� *.6/$"4*/.� 7/5,%� ,//+� 3/-&4)*.(� ,*+&� 4)*3�

� � ��������������������� ��� ���	��	� � ��� ����!��

�&2&� "2&� 3/-&� /'� 4)&� �����30&$*'*$� $/--".%� ,*.&� /04*/.3�

�� ����
�� 30&$*'9� 4)&� ,/$",� ".%	/2� 2&-/4&� ����� %&6*$&� '*,&� ."-&�3�� �'5,,9�
15",*'*&%��� �9.4"8� *3� 4)&� 3"-&� "3� 4)"4� /'� "� �����
���

�0 

��
�� 3&4� 4)&� ,/$",� ".%	/2� 2&-/4&� ����� ����3��� �9.4"8� *3� 4)&� 3"-&� "3
4)"4� /'� "� �����
���

�2 �����
�� 30&$*'9� 4)&� 2&15&34� ".%	/2� 2&30/.3&� 3*:&3�� *.� #94&3�� '/2� 4)&� 4&34�

�3 ����� 30&$*'9� 4)&� �
���� ���� '/2� 4)&� 4&34�� �)*3� 3)/5,%� ./4� $/.',*$4� 7*4)
".9� "33*(.&%� ����3�

�7 �����
�� 30&$*'9� 4)&� ,/$",� 3&.%	2&$6� 7*.%/7� 3*:&3� *.� '2"-&3� �7)&2&� "6"*,;
"#,&��

�� �����
�� 30&$*'9� 4)&� 2&-/4&� 3&.%	2&$6� 7*.%/7� 3*:&3� *.� '2"-&3� �7)&2&� "6"*,;
"#,&��

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

������ � ����� 4&343� "2&� ./4� $/-0*,&%� *.4/� .&40&2'� #9� %&'"5,4�� �'� 9/5� 7*3)� 4/� -&"352&� 4)&� 0&2'/2;
-".$&� /'� ������ 9/5� -534� 2&$/-0*,&� .&40&2'� ".%� .&43&26&2� 7*4)� ����!����� "%%&%� 4/� 4)&
-"+&'*,&�

�� ����� �/..&$4*/.,&33� �&15&34	�&30/.3&� 4&34� �����!���� ,//+3� -5$)� 4)&� 3"-&� "3� ".9� /4);
&2� 2&15&34	2&30/.3&� 4&34�� �4� 0&2'/2-3� "� 2&15&34	2&30/.3&� 4&34� /6&2� ".� 5.2&,*"#,&� $/..&$4*/.�
�/7&6&2�� .&40&2'� %/&3� ./4� )"6&� ".9� 3/24� /'� 2&42".3-*33*/.� -&$)".*3-�� 3/� 0"$+&4� ,/33� 7*4)� 4)*3
4&34� 7*,,� 2&35,4� *.� %2"-"4*$",,9� ,/7&2&%� 0&2'/2-".$&� 2&35,43�� �3� 7*4)� 4)&� /4)&2������ 4&343�� 4)&2&
*3� ./� 3&(-&.4"4*/.� ".%� 2&"33&-#,9�� 3/� ",,� 2&15&34� ".%	/2� 2&30/.3&� 3*:&3� -534� #&� ,&33� 4)".� /2
&15",� 4/� 4)&� ,*.+� ����

�� 3*-0,&� ����!��� 4&34� *.6/$"4*/.� 7/5,%� ,//+� 3/-&4)*.(� ,*+&� 4)*3�

� � ��������������������� ��� ���	��	� � ��� ����!��

�&2&� "2&� 3/-&� /'� 4)&� �����30&$*'*$� $/--".%� ,*.&� /04*/.3�
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�� ���	��� 63)'-*<� 7,)� /2'%/� %1(	25� 5)027)� ����� ()9-')� *-/)� 1%0)�6�� �*8//<�
48%/-*-)(��� �<17%;� -6� 7,)� 6%0)� %6� 7,%7� 2*� %� 	���	����

�3 ���	��� 6)7� 7,)� /2'%/� %1(	25� 5)027)� ����� ����6��� �<17%;� -6� 7,)� 6%0)� %6
7,%7� 2*� %� 	���	����

�5 	���	��� 63)'-*<� 7,)� 5)48)67� %1(	25� 5)63216)� 6-=)6�� -1� &<7)6�� *25� 7,)� 7)67�

�6 ���
� 63)'-*<� 7,)� 
���� ���� *25� 7,)� 7)67�� �,-6� 6,28/(� 127� '21*/-'7� :-7,
%1<� %66-+1)(� ����6�

�: 	���	��� 63)'-*<� 7,)� /2'%/� 6)1(	5)'9� :-1(2:� 6-=)6� -1� *5%0)6� �:,)5)� %9%-/>
%&/)��

� 	���	��� 63)'-*<� 7,)� 5)027)� 6)1(	5)'9� :-1(2:� 6-=)6� -1� *5%0)6� �:,)5)� %9%-/>
%&/)��

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

������ � �1-;� �20%-1� �2'.)7� 7)676� %5)� 127� '203-/)(� -172� 1)73)5*� &<� ()*%8/7�� �*� <28� :-6,� 72�0)%>
685)� 7,)� 3)5*250%1')� 2*� �1-;� �20%-1� �2'.)76�� <28�0867� 5)'203-/)� 1)73)5*� %1(� 1)76)59)5� :-7,
����$���!� %(()(� 72� 7,)� 0%.)*-/)�

�� �1-;� �20%-1� �75)%0� �2'.)7� �)48)67	�)63216)� 7)67� �������$���� -6� 9)5<� 08',� /-.)� %
���$��� 7)67�

�,)� ������$��� 7)67� '200%1(� /-1)� :28/(� /22.� 620)7,-1+� /-.)� 7,-6�

� � ��������������������� ��� ������$��

�,)� ��� +/2&%/� '200%1(� /-1)� 237-21� -6� 127� 9%/-(� *25� %� �1-;� �20%-1� �2'.)7� 7)67� %1(� 6,28/(
127� &)� 63)'-*-)(�

�)5)� %5)� 620)� 2*� 7,)� �1-;� �20%-1�63)'-*-'� '200%1(� /-1)� 237-216� *25� 7,)
������$������� 7)67�

�3 ���	��� 6)7� 7,)� (-5)'725<� :,)5)� 3-3)6� :-//� &)� '5)%7)(�� "�)*%8/7�� 6<67)0� ()>
*%8/7� *25� 7,)� 7)031%0��� '%//#

�5 	���	��� :,-',� :-//� 6)7� 7,)� 5)48)67� %1(� 5)63216)� 6-=)6� 72� 7,)� 9%/8)�6�� 63)'->
*-)(�� "�)*%8/7�� �� &<7)#

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

������ � �1-;� �20%-1� �2'.)7� 7)676� %5)� 127� '203-/)(� -172� 1)73)5*� &<� ()*%8/7�� �*� <28� :-6,� 72�0)%>
685)� 7,)� 3)5*250%1')� 2*� �1-;� �20%-1� �2'.)76�� <28�0867� 5)'203-/)� 1)73)5*� %1(� 1)76)59)5� :-7,
����$���!� %(()(� 72� 7,)� 0%.)*-/)�

�,)� �-03/)67� �1-;� �20%-1� �%7%+5%0� �2'.)7� �)48)67	�)63216)� ���$���� 7)67� '200%1(
/-1)� :28/(� /22.� 620)7,-1+� /-.)� 7,-6�

� � ��������������������� ��� ��$������

�,)� ��� +/2&%/� '200%1(� /-1)� 237-21� -6� 127� 9%/-(� *25� %� �1-;� �20%-1� �2'.)7� 7)67� %1(� 6,28/(
127� &)� 63)'-*-)(�� �)5)� %5)� 620)� 2*� 7,)� 7)67� 63)'-*-'� '200%1(� /-1)� 237-216� %9%-/%&/)� -1� %
��$������� 7)67�
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�2 ����
�� 5(6� 6+(� ',4(&614:� 9+(4(� 2,2(5� 9,..� %(� &4($6('�� !�()$7.6�� 5:56(/� '(<
)$7.6� )14� 6+(� 6(/20$/��� &$.."

�4 �����
�� 5(6� 6+(� 4(37(56� $0'�14� 4(52105(� 5,;(5� 61� 6+(� 8$.7(�5�� 52(&,),('�
!�()$7.6�� 
� %:6("

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

������ � �14(� ���� ���� 6(565� $4(� 016� &1/2,.('� ,061� 0(62(4)� %:� '()$7.6�� �)� :17� 9,5+� 61� /($574(
6+(� 2(4)14/$0&(� 1)� &100(&6,105� 18(4� 6+(� �14(� ��������� :17� /756� 4(&1/2,.(� 0(62(4)� $0'� 0(6<
5(48(4� 9,6+� ����#����� $''('� 61� 6+(� /$-(),.(�

�� �14(� ���� ���� �(37(56��(52105(� 6(56� �����#���� ,5� 8(4:� /7&+� .,-(� $�  ��#��� 6(56�

�+(� 5,/2.(56� ����#��� 6(56� &1//$0'� .,0(� 917.'� .11-� 51/(6+,0*� .,-(� 6+,5�

� � ��������������������� ��� ����#��� �� � ���	��	�

�(4(� $4(� 51/(� 1)� 6+(� 6(56� 52(&,),&� &1//$0'� .,0(� 126,105� $22.,&$%.(� 61� $� ����#������
6(56�

�$ ��� 75(� 6+(� ���� �'$26$6,10� �$:(4� 07/%(4� $$.� 61� (0&$257.$6(� 2$&-<
(65�� �2(&,):,0*� �� 14� �� 9,..� :,(.'� �������� $0'� � 9,..� :,(.'� ����
!�()$7.6�� � ��� ���"

�% �����
�� 5(6� 6+(�/($0� %7456� 6$4*(6� $0'�14�/,0,/7/� ,0� 70,65� 1)� -,.1%,6� 2$&-<
(65�� �+(� ),456� 8$.7(� ,5� 6$4*(6� $0'� 6+(� 5(&10'� ,5� /,0,/7/�� !�()$7.6�
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���� !�*&� ��)� #���%� �"!&��!� �!!"&�&��� %�$��!� �' #%� "�� �*� #��� !�&#�$�� $'!%�� ��&�$� �*� �!�!�
&��%�� �*� #��%�� +"'� %�"'��� ��(�� �� ���$�+� �""�� ����� "�� �")� &"� $���� &��� "'&#'&� "�� !�&#�$�� �!�
)��&� �����&� ��$&��!� "#&�"!%� ��(�� "!� &��&� "'&#'&�� ��$%&�� �
�������� &�%&%�

$ netperf –t TCP_STREAM –H hpisrdq
TCP STREAM TEST to hpisrdq
Recv   Send    Send
Socket Socket  Message  Elapsed
Size   Size    Size     Time     Throughput
bytes  bytes   bytes    secs.    10^6bits/sec

  8192   8192   8192    10.00       7.14

$ netperf –t TCP_STREAM –H hpisrdq –– –s 16384 –S 16K –m 1K
TCP STREAM TEST to hpisrdq
Recv   Send    Send
Socket Socket  Message  Elapsed
Size   Size    Size     Time     Throughput
bytes  bytes   bytes    secs.    10^6bits/sec

 16384  16384   1024    10.01       7.32

$ netperf –t TCP_STREAM –H hpisrdq –P 0
  8192   8192   8192    10.00       8.07

$ netperf –t TCP_STREAM –H hpisrdq –P 0 –v 0
   7.05

$����(��%"���&��'���$�%�,��"!�&���$� "&��%+%&� 
%�!��%"���&��'���$�%�,��"!�&����"����%+%&� 

&���&�%&�&+#���!����%&�!�&�"!

&���#�$�"$ �!��

���!�����+���

���!�����+��% ���!�����+�� 
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�"#+� '�0,� +�,� ( � �0�&)%�+� #+� ,�$�'�  *(&� +(&�� ���������� ,�+,+�� �(-� +"(-%�� '(,#��� *#!",
�/�1� ,"�,� ,"�� (-,)-,�  (*&�,� #+� +%#!",%1� �#  �*�',� �+� ,"�*�� ��'� ��� ��� +�'�+� ,"�,� �� �#%�� /#,"(-,
,"�*�� ��#'!� �� �(''��,#('� %(++�� �%+(�� +#'��� �.�*1� ��� ��,�!*�&� +�',� #+� '(,� �%/�1+� ��+�',�� (*
*���#.���� ,"�*�� �*�� &(*�� +,�,#+,#�+� �#+)%�1��� �� ('�� %#'��  (*� %(��%� +,�,#+,#�+� �'�� �� +��('�� %#'��  (*
*�&(,�� +,�,#+,#�+�
$ ./netperf –t UDP_STREAM
UDP UNIDIRECTIONAL SEND TEST to localhost
Socket  Message  Elapsed      Messages
Size    Size     Time         Okay Errors   Throughput
bytes   bytes    secs            #      #   10^6bits/sec

  9216    9216   9.99        10500      0      77.47
  9360           9.99        10314             76.10

$ ./netperf –t UDP_STREAM –f K
UDP UNIDIRECTIONAL SEND TEST to localhost
Socket  Message  Elapsed      Messages
Size    Size     Time         Okay Errors   Throughput
bytes   bytes    secs            #      #   KBytes/sec

  9216    9216   10.00        9822      0    8839.06
  9360           10.00        9534           8579.88

$ ./netperf –t UDP_STREAM –H hpindio –– –m 1472
UDP UNIDIRECTIONAL SEND TEST to hpindio
Socket  Message  Elapsed      Messages
Size    Size     Time         Okay Errors   Throughput
bytes   bytes    secs            #      #   10^6bits/sec

  9216    1472   10.00        7634  45525       8.99
  9360           10.00        7572              8.92

,�+,�,1)���'����+,

&�++�!��+#2�
+�'��)�* (*&�'��+-���++ -%���%%+�,(�+�'�

*���#.��+(�$�,�+#2��('�*�&(,�

 �#%���+�'����%%+����������
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� !*� � + !)�� *�+� &�� �/�$'#�*� !*� +�"�%� �)&$� *&$�� � ����� +�*+*�� � � �*�� +�*+*� ,*�� �� +.&�#!%�� )�*,#+*
�&)$�+� $,� � #!"�� + �+� &�� + �� ���������� +�*+*�� � �� &%#0� �/��'+!&%� !*� + �+� + �)�� �)�� %&� ')&2
-!*!&%*� $���� �&)� �!*'#�0!%�� #&*+� '��"�+*�� �*� + �)�� �)�� %&+� +&� ��� �%0��

$ ./netperf –t TCP_RR
TCP REQUEST/RESPONSE TEST to localhost
Local /Remote
Socket Size   Request  Resp.   Elapsed  Trans.
Send   Recv   Size     Size    Time     Rate
bytes  Bytes  bytes    bytes   secs.    per sec

8192   8192   1        1       10.00    1480.55
8192   8192

$ ./netperf –t UDP_RR –– –r 1024,256
UDP REQUEST/RESPONSE TEST to localhost
Local /Remote
Socket Size   Request  Resp.   Elapsed  Trans.
Send   Recv   Size     Size    Time     Rate
bytes  Bytes  bytes    bytes   secs.    per sec

9216   9360   1024     256     10.00    1421.35
9216   9360

+ ��)�*,#+

#&��#�)���!-��*&�"�+�*!1�

#&��#�*�%��*&�"�+��,���)�*!1�
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��� -$*� ��+�� �$"%�!��� #�)%�'�� ,�)�� ��������
��� �)� �(� %$((��!�� )$� ��)� �� ��()$�'�"� $�� �#��/
+��*�!� '�(%$#(�� )�"�(� �$'� �� '�&*�()�'�(%$#(�� )�()�� �$� �#��!�� )��� ��()$�'�"� �$���� -$*� #���� )$
(%����-� �� +�'�$(�)-� !�+�!� $�� ),$� $'� "$'�� ,�)�� )��� .�+�� �!$��!� �$""�#���

$ ./netperf –l 60 –t TCP_RR –H hpindio –v 2
TCP REQUEST/RESPONSE TEST to hpindio : histogram
Local /Remote
Socket Size   Request  Resp.   Elapsed  Trans.
Send   Recv   Size     Size    Time     Rate
bytes  Bytes  bytes    bytes   secs.    per sec

8192   8192   1        1       60.00     779.55
8192   8192
Alignment      Offset
Local  Remote  Local  Remote
Send   Recv    Send   Recv
    8      0       0      0
Histogram of request/response times
TENTH_MSEC    :    0:    0:    0:    0:    0:    0:    0:    0:   0:    0
UNIT_MSEC     :    0: 45771:  582:  141:   42:   48:   48:   38:   24:   10
TEN_MSEC      :    0:   51:    8:    1:    1:    0:    0:    1:    1:    0
HUNDRED_MSEC  :    0:    2:    0:    0:    0:    1:    0:    0:    0:    0
UNIT_SEC      :    0:    0:    0:    0:    0:    0:    0:    0:    0:    0
TEN_SEC       :    0:    0:    0:    0:    0:    0:    0:    0:    0:    0
>100_SECS: 0
HIST_TOTAL:      46770

�$"%�!��
��������
�
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')37� 7,)� ���#������� 7)67�� �,)� 9)5&26)� 287387� *25� 7,)� ���#������� 7)67� '28/(
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