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Abstract: With the expansion of network measurement research, the network measurement infrastructures must support 

the extensible to different network environment and services while improving performance at the same time. A network 

measurement platform based on virtualization technology was presented, by discussing the key issues of the platform, de-

sign of the virtual platform and its operation mechanism. The instance of a multicast measurement shows that compared 

with the existing measurement platforms, the virtualization platform has concurrency, scalability, customization and re-

configurability characteristics. 

Key words: virtualization; network measurement; measurement platform; virtualization platform 

 

1  �� 

��������	
��Internet
����

������������������� �!

��"���#$%&�'(%&�)*'+,-

'%&.��� �/010234567�89

:;<��=>+?@A�BCDEFG��HI

JKGLMCN"��'(OP�QRSTUV

WXY�Z[\]^_��`$ab�(Xc��

H�Od
e�fghi��jk�lmnopq

r���D 

s@���`$ab@tq�uv%wxy

��z{E|-}~�BC��D� perf SONAR

[1]

z{�^_����������������

��Xc^_M<M���DPlanetLab

[2,3]

�C��

����s��� v�����f���� ¡

Xc¢£u¤�`$¥w¦�-§�Z[¨©ª�

��G^_E)«���DETOMIC

[4,5]

�uvy�

G¬
�����T­®��DEmulab

[6]

�¯°a

b}±
�²³�´Xc�^_µ~�CN¶·�

^�¨@�¸¹DGENI

[7]

º]z{»^¼��� 

¡�uv�X½�^_¾¿���/�ÀÁ��Â

Ã���WÄÅqÆ�ÇX»�ÈffÉÊËDÌ

7��`$abº]Xc�^Í¢£u¤�¯ÌH

�tÍ`$ÎÏ����CtÍ��x`$ÐÑ�

��`$ab�ÒT1Ó<`$��� ¡���

y��~Ô��ÕÖ��¿×���.tÍØÙÓ

<@AÚÛCÜ¿ÝÞÊË�y�D �@AÚß

���`$�^_�C���`$abBàáÏâ

l»^_×�_%w

[8~11]

D 

�����2013-09-05 

doi:10.3969/j.issn.1000-436x.2013.z2.017 



� Z2� '()*+,-./0��1234 5855 

1) �='ã)~Ôä>�_`$å¹� ¡�

�_`$å¹)~ÔH�Wab��^b×�b

º�Ì�æ[ç�Eè}éê�ëÀ�_`$å¹

~Ôìíab�~^_`$¥wD^_`$å¹î

ï�ðñE(ò+¯°`$å¹D 

2) )�>'ãab�
�)l��EóôÖ�

õ­uâö÷'!ø�~Ô"ôÖ�t`$¥w�

�ùú�F­l+ÊË�@AÛCD 

3) )hû'ãab¨â�`$ü(Bý)(þ

�CN\��~ÔB��CN\����D���

����¹�BC�	
CNhû×ôÖ��`$

ü(D 

4) ,-'ã��`$ab\Ä�H��S�,

-'��sWl»
Ðzã�@ab��CN�(

ÀC`$abß�å¹`$�`$�í×«û�í

��ÔE(���×���`$ab\Ïâ)l�

�^hST� DoS���(�D 

5) a�'ã̀ $ab¨Xc�`$å¹���

W� !�`��H�Od�¯"#$E(:;�

`���'(D%&G½�`$yÚ�'(`$a

bWH��S�)*�í#$Bý$á+a,D 

6) -.'ã��`$ab�oW�`��ç

Ì�"#BÏâ±�`��?Y�-.'�~Ô`

$abBÏâ^h��ð(��/
�û�E(�

¯ÌH�`$å¹�ðñ¨:;D 

011������W�23<�$HC��

�½1��_��H���G45��è}Eé

ê�Z[XY�,-'��þ��CN6p7@�

����\�DWÌ78ÕÖ������ab

��t_`$å¹V9W�~^_:;����t

_å¹¨ìC�ÊË-*S<=qe�)(>@�

×?�Ú"¯°å¹îï:;D~Ô�_@ab9

Wå¹Ah�E)�>.jk

[9]

D"BC����

�BC<��`$ab�ä=��X½^Í¢��

�����`$abÐDD 

2  ������ 

2.1  �������� 

"ab�C�¢�E������Xen;C�

���FGDXen

[12]

G^_äHË¼I� x86 ��

�J«K�)W¯ÌH�E~�LN:;���´

LN:;���MNO�����CNS<E�[

:;����CE������Xen?PWº�K

GLN�ÌQ>s½RY�'(D 

W PlanetLab���C� Linux vserver; �

����sÐDDLinux vserverG^Í:;��S

������D}QBTUV�Linux vserver W 5

< 7_ VMÔ�Us½�?ú�'(�W VM�$

?Y�WP»�Xen'(Us? X�

[13]

DW Linux 

vserver YÍ:;��S����ÐD��¨@

Guest OSÀC~^Z�M�45ST³� Xen�Xen

�t_ Guest OS[à)lH�E~�:;��D�

��='�\��Z["ab\LFG� XenD 

2.2  	
��� QoS
� 

Wab�]_`$¥w��"��@l» 4Í

¢"\�D 

1) ^¿���45DE~���abWt¥w

*ï����"æ[G|-E)_�D 

2) QoS`aDW~^_`$w� VMµÉ~^

_õ­�b�"�]b VMVBc@defû�l

g:;¯° VMD 

3) #$J«�Netflow�sFlowD�� xxFlow

��"�íf����ßö�s��J«���


h�,-fg�>vx��.:;D 

4) bondingiÅ�ëjk¿��bl�DW^

m`$wÌ�õ­�7@�_�b�nE(-V

ÛCo1>îïÊË�pqD�rstÚC�_

�buv©wx�x�©��wx�}y�W@

STP(spanning tree protocol)9W�WP»�STP>

zó�{�k|��ÄÅ^})C�n~@�C

STP�u>Õo����D¨l\] bonding �

û���ujk¿��bl��Ó<ÊËÛC�

\��D 

W[�"ab�]_`$¥wÌQ©ª� Open 

vSwitch���)�S�>�)l�s�
����

qr�(`a�F­���)D�iÅs@��F­

¶·x��(±� netFlow�sFlow�SPAN�RSPAN�

CLI�LACP�802.1ag).�²úÚ®��Ì7 4 _

\�D 

2.3  ������ 

"�t_¥w�h�¢"�� t

mtbf

(aQ?��

H�Ô��ti ³Ô)DBTUV t

mtbf

�)*'�

Q��»

[14]

ã 

reliability = exp( - t / t

mtbf

),  tGH�Ô� 

��[���� t=t

mtbf

Ô����)*' 

36.8%�n^b¸¹K� t

mtbf

G 100 000 h�y�H



5865 6  �  
  7 � 34� 

�^1½s�����G 8.4%DW 100b¸¹K


��f������]_�½sÝÞ�����G

51.3��1 000b¸¹K�����]�½s���

��G 81.4�

[15]

DZ[Wä=f��¸¹�ÞÔ�

]�t_S<y��hH�^1G�?CüDf�

�ab�Y)C'Q�EW��<E���öG]

�<(�Ô9�å�^_ßS×¸¹D���ð�

 ¡��ÄÅ¢�)CDZ["abWuvÔ�£

¤�l» 4_¥(D 

1) E"å�¸¹��Y�)*'¦u�]_¸

¹Q]�W§¨�¸¹E)CÔ��Ç¸¹E�§

¨¸¹ðñ�:;ö½ðD 

2) å�¸¹Q]�(�Ô9��qr/
�ç

}Q¯°¸¹��©��/
<ª«Ç�Od�E

:;ab�^¬'D 

3) W¥wÌ­ft_¸¹�uü(E~��®

¯fHÖE~�¸¹��ÀCt6ßS�s�ðñ

�45W^_ßS�Dt¸¹)t6°S�t_¥

w�°SEN�±[¥w¨@¸¹D 

4) ßS�+E~¥w��C²S�SÒC�

� RPC ; �©Ð�DRPC �³´�I�<{»

µ�D¶°S�¥w)l�8°S¥w·¸wè�

¹[�<abS�º°SD 

3  	
��
����� 

3.1  ����� 

"ab»©ªW)«����_Q�¥wÌ

�`$º��`$¸¹K�ïDW]_`$¥w

��¼hf½F­º��¸¹º����abº�

.�_���½D¾¨@�`$º��¸¹K+H

�W¯Ì�F­�� õ­abDW[F­��

��¿íCN\�WE~`$wÌ*ï��_��

��½����F­��¾ ��abD 

�À 1¨Á�nõ­abµ@ 9_¥w�W¯

Ìop� 2_��ab�¯���ab 1F�� 5

_¥w���ab 2F�� 5_¥w�Y 2_��

abæ[�}è6p�|-ÂÃE<"Ð9WDt

qH�tq�`$å¹D 

3.2  ������� 

õ­ab�F­¸¹K�µf õ­abF

­º��t��ab"B�F­º�D�À 2 ¨

Á�õ­abF­º�µf 7_�®D 

 

8 1  349: 

 

8 2  ;<34=>?@: 

�Ä�®ãÅÆ"¥w+t`$¥wH��ÄD 

ÇÈ�®ã�ôÖ"`$ab�`$¥wÇÈ

¸¹��JÉ`$¥w�RÊ¸¹D 

©´�®ãËÌ�vabt¥w�ÊËÀCWPD 

¸¹º�F­ãF­t`$¥wÌ�¸¹º

��"¸¹º��aÎÏÆß�?�l+f=`$

å¹�ÅÆH��rD 

��abF­ãF­¶*ï���ab���r�

Í��OdÎÏ.DXc*ï���ab�¶·D 

CN2zãcF­=ÀC�2z�)Ð`<a

b�H�Od����Ä�ÑÒ�¥w.}Q©´D

��"¥wÌ¯°�®Xc�ÒC¶·�"¯°�

®ß�ÒC�"H�Odß�ÓÁD 

ÊËÒ¥� ãËÌ"`$¥wM�ÊËÒ¥

�®=ÔÊËÒ¥�� D 

`$¥wy¶W�«����h�k»K×

wx�ÌD�À 3¨Á�t`$¥wº]» 3©f

�ïã¥wF­º��¸¹º��t��abW"

`$¥wÌ*ï�º�D¯�¥wF­º�»l»

5_�®�ïD 

�Ä¸¹ã "�¯°¸¹Xc�Äü(�

~ÔuÅÆ<��Ä=ÔÕabF­º����

Ä�®D 

ÊËÒ¥�®ãJ«"¥wÌ��º��ÊË

³ÖWP�¿í¸¹KM`a�ÊËÒ¥� ß�

Ò¥D 



� Z2� '()*+,-./0��1234 5875 

 

8 3  ;<3412A"@: 

���F­ãF­"¥wÌH�������

¿í¸¹K�×*ï�Ø%��r�Í����D 

©´�®ã�v"¥wH�Od+ÊËf`W

P�=ÔÕ¸¹KD 

ÇÈ�®ã{ab¸¹KÇÈ"¥w���¸

¹K=ÔRÊy¶D 

¸¹º��a���Ù�)*�`$ÎÏÆ�

y�GÚ�ÚXcstå¹�`$ö?\f`�

���`$ab�º]ÛÜ¸¹?��å¹F­ 2

_�®D 

3.3  ���� 

3.3.1  ������� 

�õ­abÝÞ���abUf ¸¹KM�L

NM 2_©fDCN��õ­ab�F­2zFG\

]*ï����¥w��W]_¥wÌ�V\]*ï

����`a�º]Ûß CPU M���9�³�à

á�³�swap â��³�de�=�ã.Á�Dõ

­abuW�h¥w*ï�����W¸¹KÌ c

��ab*ï^_��¸¹KDc��ab�F­=

��[��¸¹KF­¯¨7@�����+[��

¸¹K~Ô; [��ab�VPN�QD 

3.3.2  ������	
� 

��abä��À 4¨Á��÷©f «û�

×�©�å�º]�� VPN �s�)lÄ�©´

�,-��+�<�`$�í�45��÷ `$

S<q#)*��íD��ab�¸¹Kº]»l

» 5_�®�ïD 

1) �Ä¸¹ã¥wH��Ä�ÅÆ��¥w�

H��ÄD 

2) J«©´ÅÆ¸¹ãÅÆ��abt_¥w

�H�OdD 

3) ÇÈ�®ã¶Å��`$¥w�ÇÈ�+�

�RÊ�ûJ«��`$¥wG'æÔD 

4) S<f=¸¹ãCN)l2zÌXwS<�

»ab�Ô<�h¥w��H�D 

5) F­2zãcF­=ÀC�2z�)Ð`<

ab�H�Od����Ä�ÑÒ�¥w.}Q©

´D��"¥wÌ¯°�®Xc�ÒC¶·�"¯

°�®ß�ÒC�"H�Odß�ÓÁD 

 

8 4  -.34@: 

��`$¥w»l» 5_�®�ïD 

1) ÇÈ�®ã{¸¹KÇÈ"¥w��H�R

Ê¸¹D�@ÇÈ�+8æÔ�¥w��ç GÑ

Ò)H�å¹�¥wD 

2) ÊËÒ¥�®ã¶�`$¥w Hypervisor�

�ÊËÒ¥�®��×�""���ÊËß�Ò¥D 

3) �Ä�®ãèé"¥wH��Ä��=ÔÕ

¸¹KM�Ä�®D 

4) J«LNMãJ«"¥wH�Od��=Ô

Õ¸¹KD 

5) `$S<ãCNÌ��`$S<D 

3.4  ������� 

��KÞG^_ê`a��Þë�Ûß^_×

�_���D¯�]_���VG)lqH���

ö+qd:;��x}QBC��V5¯¨\]�

��ÊËD����KÞ�hû½E~Ý/���

��cCNFG�W©ªÔ�<Ú�©ª�öEC

]ìf`|���í�îW����ß�:;��

�,ïD 

"abº]Xc� 32 bitx 64 bit� ubuntux

centOSD�a�abF­����Ä¸¹�J«¸



5885 6  �  
  7 � 34� 

¹�ab?�¸¹l+¸C� libpcap�libnet�libdnet

.�Þf�D 

4  ������ 

; ^_�½�s���`$��)l¡F

­=?ðÐÚJ`������'(OP��+(

ñhi<'(òów� F­=�X�`aXc?

�5�©´�"��¸¹ô$ß�@A�õöx«

û

[16]

D+[�½\]÷�¥w�~`��)l@A

ÚÛC`$ab¨Xc�ÊË"ab-z`ø�G

_&¸���C½D 

4.1  ���� 

��º]ÛßMSCSù`$�v«û¸¹Kú�

`$wxCN 3_�®D̄ �MSCSG¢_���

MR�`$wG�û`$Î;�ü��Þ�CNG

���ÀCýD¢_���uvº]fï 2_©fã

lMSCS MR���F­©fx»`$wÁ��

`$�S©f

[17]

DÏ����»D 

MSCSl¸¹K�Ð��r�¶ÅCNx`$

w�³´D  

CN�(�MSCSwè�CN��å¹�þ{

MSCS Xw`$���MSCS �­CNå¹��í

u`$�r��������ÕCND 

MSCSF­¨@�`$wD]_`$w|ï�

���Sí�NO{MSCS	
¯ÑÒOdDMSCS

uc`$wôÖ`$wF­�U��èé¯©´D 

`$w)ll��Ëx��¶Åý 2ÍÐ�Î

;���Ë�î�`�íf�����`$�S�

]�=Ô½
���¶Åý¿í`$�S�]��

��`�íf���íß��vv��\íu�r

��ÕMSCS

[18]

D 

4.2  � 	
�����!" 

W"�Ù��¿í`$�\��uv�» 1_

MSCS�4_`$w�4_CN�ï���abDW

abF­2zFGú"B�ia�ß�tiaÌ�

K�`a�FGÌ�S<�w�*ï��abD�

r¨@���V·¸*ï�+�a�abF­S<

Q¶{*ï���¸¹KÇÈ�(��CN�[C

Nëï ��ab�F­=D 

4.3  ���#$%&'() 

W"��ab��`$�S|ï�û`$Î

;�»MSCSÒT`$wü��̄ �S�À 5¨ÁD 

 

8 5  BC0DEF� 

`$ÒT¿í`$Î;Ý/f 2Í�^ÍG

 |ï¸
`$"`$wß����'�ÒT��

^ÍG |ïCNXw�å¹öß��ÒT�»å

¹�rD 

��'ÒTG"¨@�`$wß��Ï�FG

¯�^_`$w; ��Ë�¯°� ¶Åý�ß

�^ì 30 sÔø���`$Î;��rvÔK�5 min

íîìß�¸
`$D 

å¹�r`$GWCNXwå¹í�MSCS"

å¹ß�®g��íl�=å¹�Ð�ÒT¨\]

�`$��ÊË|ï`$å¹D 

]_`$w¿íå¹]����`f���v

v��`'(Á�Då¹��í�u"Ú`$�r

�	ÕMSCS�MSCSÅÆ¨@å¹Á�ý�	��

r��íß�¢­í����^���ÓÁÕCND 

��`ø�[��`$��ab)l·¸H

���r�©ªWõ­`$¥wabÌAr^¬�

+©ªW���abÌÔ��q�Ô�? s��

VÓ�á�F­=�Î;D 

5  ��� 

uv��s�^_¢���������`$

ab�Ï@�9�C'%w�"©ªW����`$

¥w�ï@AF­�(J«]_ôÖab¥w�H

�OdÊËÀCWP�abiÅ�ÔôÖ��`$

¥w�ÛC��������`$¥w�Ü¿ÝÞ

ÊË�¿íCN�\]��Ô*ï����`$a

bcCNÀCDÛCcab�s�^_��`$�

��"[abß��Ù�xü(�>DW81�"

abu�Ç�l» 2wã̂ G¢�}"��� ARM

�Ö�uâ�s`$ab����
�Ú©ª�^

G"¥wÊË ¡ T?­?@A�F­� D 



� Z2� '()*+,-./0��1234 5895 

*+,-. 

[1] HANEMANN A, BOOTE J W, BOYD E L, et al. Perfsonar: a service 

oriented architecture for multi-domain network monitoring[A]. Ser-

vice-Oriented Computing-ICSOC 2005[C]. Springer Berlin Heidelberg, 

2005. 241-254.  

[2] CHUN B, CULLER D, ROSCOE T, et al. Planetlab: an overlay test-

bed for broad-coverage services[J]. ACM SIGCOMM Computer 

Communication Review, 2003, 33(3): 3-12. 

[3] PlanetLab:an open platform for developing, deploying and accessing 

planetary-scale services[EB/OL]. http://www.planet-lab.org/, 2012. 

[4] ETOMIC: european traffic observatory measurement infrastructure 

[EB/OL]. http://www.etomic.org/, 2012 

[5] MORATO D, MAGANA E, IZAL M, et al. The european traffic ob-

servatory measurement infrastructure(etomic): a testbed for universal 

active and passive measurements[A]. Testbeds and Research Infra-

structures for the Development of Networks and Communities, 2005 

Tridentcom[C]. 2005. 283-289. 

[6] EIDE E, STOLLER L, STACK T, et al. Integrated scientific workflow 

management for the Emulab network testbed[A]. Appeared in Pro-

ceedings of the USENIX Annual Technical Conference[C]. Boston, 

MA, USA, 2006. 363-368. 

[7] GHI, JKL, MN. GENI 0O��PQ[J]. RST6�UV, 

2012, 38(3): 35-38. 

JIANG D Y, ZHANG L R, LI Y. Designing and analysis of GENI[J]. 

Radio Communications Technology, 2012, 38(3): 35-38. 

[8] WXY, Z[\, ]^_, et al. ��`a12340bc�#d 

[J]. T��
, 2005, 21(11): 63-68. 

CHEN Z L, JIN Y H, NIU Z S, et al. Research and implementation of 

network performance platform[J]. Telecommunication Science, 2005, 

21(11): 63-68. 

[9] MeK, fg, h\i. jk+, PluginUV0��1234[J]�

lTm
���
�2007, 24(3): 62-65. 

LI X L, YUAN J, WEN H M. A plugin based network measurement 

platform[J]. Microelectronics & Computer, 2007, 24(3): 62-65. 

[10] nop, qrs, Mt�. ��12uvwxUV[J]. yzTm�

U	

7�2002, 29(6): 813-818. 

ZHU C H, PEI C X, LI J D. Network measurement and its key tech-

nologies[J]. Journal of Xidian University, 2002, 29(6): 813-818. 

[11] nop, qrs, Mt�. P{|��12}PQ+~@:bc�

#d[J]. ���T	

7�2004, 27(Z1): 25-31. 

ZHU C H, PEI C X, LI J D. Research on distributed network meas-

urement and analysis infrastructure[J]. Journal of Beijing University of 

Posts and Telecommunications, 2004, 27(Z1): 25-31. 

[12] BARHAM P, DRAGOVIC B, FRASER K, et al. Xen and the art of 

virtualization [J]. ACM SIGOPS Operating Systems Review, 2003, 

37(5): 164-177.  

[13] BENOIT DES LEGNERIS. Comparison of Open Source Virtualiza-

tion Technology[EB/OL]. http://revolutionLinux.com, 2012. 

[14] W�. Linux�S�=>���[M]. ��: Tm�����, 2012. 

CHEN S. Programming of Multithreaded Server-side for Linux[M]. 

Beijing: Electronic Industry Press, 2012. 

[15] Reliability engineering[EB/OL]. http://en.wikipedia.org/ wiki/reliability_ 

engineering, 2013. 

[16] ,��, '(. jk�����>0=>�2����[J]. X�	



7�2010, 41(10): 275-277. 

YU L Y, CAO Z. Service quality monitoring scheme for multicast 

video business[J]. Journal of Central South University, 2010, 41(10): 

275-277. 

[17] ANDERSON T, CROVELLA M, DIOT C. Internet measurements: 

past, present and future[EB/OL]. https://www.cs.bu.edu/faculty/crov-

ella/ internet-msmt-impact.ps, 2012. 

[18] ADAMS A, BU T, CACERES R, et a1. The use of end-to-end multi-

cast measurements for characterizing internal network behavior[J]. 

IEEE communication Magazine, 2004, 38(2): 341-349. 

[19] NEVIL B, CHRIS L. Fundamentals of Internet measurement: a tuto-

rial[J]. First published in the CMG Journal of Computer Resource 

Management, 2001, (102). 

[20] ���, ��, qrs. P{|��12��wxUVbc[J]�d

�TmUV�2007, 30(11):65-67. 

WANG J W, TIAN B, BEI C X, et al. Research on key technologies of 

distributed network measurement probe[J]. Modern Electronics Tech-

nique, 2007, 30(11): 65-67. 

 

����� 

 

 

 

���1958-��������	�
��

�
�����������������

�� ��!" #$%��&'( 

 

�	
�1987-������)*	�

�
��
�+�����������

��� ��!" #$%��&'( 

 


