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½_Śǔ"ĢàõȕĎ(II) 

7.½_Śǔ�ŵ 
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�ÄǃȫExhibitionȬ          � � �          �U,ȫOtherȬ 
 
��ņƕìŚǔ½_P¶"ĄŶÜȭǔl�ŚǔcȭŞƻťȆP¶"ǕĂ�ƯÇNƷŞƻȭǔ

ĩȇÇŞƻ"ťȆĂŐȭ�ǉċUŞƻĈĕuƪ½_P¶"ťȆųÏ� 
For the purpose of patent applicationȫto maintain the novelty of your findingsȬ,please do not 
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2.! ėğŚǔcȭ�ņē(1)ūŷ�·Ȥ���Ȋ\ĆüÎ ǥǐ{"Äǃđơ�u���ȖY
ĆŚǔ(ėáƢļŃơſß%ȭU%·ŞŖ"ĈǟSCĒPŚǔơȭ�w�ǧž�

Ț~ĭǂ±"Ȉa� 
ǉȰ~�½_īǛħȆŠēȡ2"ºȈĕǂ±ȭ·ȌŚǔ9ġ�ȭȉ$|Ņƪƞ�Śǔ

ğ¤ȭU,�µ"Śǔğ�ƬǸēǣ�Ʈ"ºȈĤŁ��ÒǘŚǔcȭNŞƻéƹ� 
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11.ėğȆȀ¬ 
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1.! ýƦĿǌ(Performance testing) 
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3.! ǢȦ±ƟƖǠ(Software-defined Networking) 

12.ťȆNcéƹ
ǓĜß× 
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Ȁ¬ testing, ƙÁƃ�"Ùbē 2Ƅ,U�ĿǌťȆşē 2Ƅ 

[US20140337674] Ivancic, Franjo, et al. "Network Testing." U.S. Patent 
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[US20150138993] Forster, R. Kyle, et al. "Systems and methods for 

testing networks with a controller." U.S. Patent Application 
No. 14/085,538. 

ǭ�ıǄǒĴǣȭǔǁ 19Ī5. 
 
 
 
 

2. 

ťȡ2éƹæU,ÇŞƻ"ĂŐ(similar technology or literature)Ȱ 
[1]! C. Rotsos, N. Sarrar, S. Uhlig, R.Sherwood, and A. W. Moore, 

“OFLOPS:An open framework for OpenFlow switch evaluation,” 
Lecture Notes in Computer Science (including subseries Lecture 
Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), vol. 7192 LNCS, pp. 85–95, 2012. 

[2]! A. Bianco, R. Birke, L. Giraudo, and M. Palacin, “OpenFlow 
switching: Data plane per- formance,” IEEE International 
Conference on Communications, 2010. 

[3]! P. Emmerich, D. Raumer, F. Wohlfart, and G. Carle, “Performance 
characteristics of virtual switching,” 2014 IEEE 3rd International 
Conference on Cloud Networking, CloudNet 2014, pp. 120–125, 
2014.  

[4]! A. Gelberger, N. Yemini, and R. Giladi, “Performance analysis of 
Software-Defined Networking (SDN),” in Proceedings - IEEE 
Computer Society’s Annual International Symposium on 
Modeling, Analysis, and Simulation of Computer and 
Telecommunications Systems, MASCOTS, pp. 389–393, 2013.  

ǭ�ıǄǒĴǣȭǔǁ 19Ī5. 

3 

ƠŪéƹ"ǒċuUƛ§(description of the prior art and the defect)Ȱ 
1.! �JƓƖǠ�(ô�ýƦĿǌŇĺ� OpenFlow (ô�ĿY

control planeƪ data planeşłǪýƦȭ#ŇĺĩȤ OpenFlow(
ô�ťǣĆJƓ(ô�Ą¢şeƦ� 

2.! œēéƹǾ¿ OpenFlow(ô�ǭƷşýƦĿǌ¦¥ĆJƓşĿ
ǌȗȚȭǶZ�OpenFlow(ô��ĄeƦu control planeƪ data 
planeşłǪĿǌUĖn�¥āË;ŘşeƦ� 
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13.ėŚǔğ"Ō
ƭ 

 Advantages of 
the Invention 

1. 

ėŚǔğ"Şċȝ�ud9Ťş(field and purpose of the invention)Ȱ 
Şċȝ�Ȱ 
ėŞċóY¥CĄşąĺȭŘ<Ǿ¿ OpenFlow(ô�ǭƷýƦĿ
ǌȭ.İǊ1ǎ(ô�ÜƦ� 
 
d9ŤşȰ 
óY OpenFlow(ô�ǲŘşĿǌąĺȭ�Şœ(ô�·9�şƛ
ȋȭ;ȃŞ��âŘ�ƦēýőşǵO�·9ƛ§ƢŗŖş�Ȟ� 
 

2. 

ėŚǔğçĬǄĸ"�ȞuUéƹŌȪ(advantages of the invention)Ȱ 
éƹŌȪȰ 
ėŞċóY¥CĄşąĺȭŘ<Ǿ¿ OpenFlow(ô�ǭƷýƦĿ
ǌȭ.İǊ1ǎ(ô�ÜƦ� 
 
 
Ǆĸ�ȞȰ 
ėŞċǄĸ OpenFlow(ô��JƓĿǌąĺȒ.Ŀǌ�Ǌ1şȚ
ŤȭUn� action time�pipeline time�packet-in rate�packet-out rate�
pipeline busy ratio u timeout accuracy� 
 

14.ėŚǔğ{Ʀ
âŘ"ƃ� 
Applicable Fields 
of the Invention 

1. 

{ƦâŘ"ŗġ(applicable industries)Ȱ 
 
ƖǠǈIƾǫġ 
ƖǠǈIĿǌġ 

2. 

{ƦâŘ"ŗ�(applicable products)Ȱ 
 
OpenFlow(ô� 

3. 

{Ʀîī"R}uƤƑ((potential licensees & contacts )Ȱ 
îī"R}Ȱ 
ƤƑ(Ȱ 
ƤƑąÔȰ 



 8 

15.ǣ:·ć="ǒċ(Description of the Preferred Embodiments)Ȱ 

 
���OpenFlow(ô�ƧinĿǌěĢ�PǶǮ9 

 
A. OpenFlow(ô�ƧinĿǌş·ćąÔ�PǶǮ9 
1.! � 1çŮČ�C�ėş OpenFlowƖǠëĦȭ#ČĿǌïų� 110ş�Ŵ·ć=�ç
ēřPǶƖǠ host 300çŞYşĽǼ(traffic)ȭÛ±đǪǯ OpenFlow(ô�(OpenFlow 
switch) 200� 

2.! ǎ OpenFlow switch 200�ðû`İĽǼÙȭđȃ©ǩǯPǶ flow tables 210ƵŔǎĽ
ǼȭƯPǶ flow tables 210�Ňť¿âş flow entryb OpenFlow switch 200đǩǯ
OpenFlowǬƗŞYǔķƒ controller 100ǋ�¨8ƵŔǎĽǼȭ controller 100û`ǎ
ǔķÙȭǩǯ OpenFlowŞY�â�ƁŔ flow tables 210ǚ OpenFlow switch 200ƦƵ
Ŕ¿âĽǼȭƢİ�âǚ host 300�ŻçŞYşĽǼƦƔř OpenFlow switch 200Ǳ`
y�Ż� 

3.! �CƧinĿǌƉƓȭ¼ř�CĿǌïų�(Test Case Scheduler) 110��C Hostña
�(Host controller) 120 u�C»nǄĘ�(Packet Parser) 130Ģä� 

4.! �İ��Ʒ�ĿǌąĺčȭĿǌïų�(Test Case Scheduler) 110đƴř OpenFlow¼
flow tables 210ǈņť¿âçȔǀş flow entriesȭ�ǩǯ Hostña�(Host controller) 
120ǚ host 300�¿âşčȅȪPǭƷĽǼ(Traffic)şŞǨȭĐÙWǩǯ»nǄĘ�
(Packet Parser) 130ǄĘ controller 100ƪOpenFlow switch 200"ȅşOpenFlow»nu
host 300ûǨQŻşĽǼ� 
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�&�OpenFlow(ô� Action timeĿǌąĺ 

 
B. Ŀǌïų�(Test Case Scheduler) 110" Action timeĿǌĽų 
1.! Ŀǌïų�(Test Case Scheduler) 110 ǩǯ OpenFlowǬƗĆ OpenFlow switch 200ş

flow tables 210�Ą¢� flow entryȭǎ flow entryēWrite-Actionu Apply-ActionQC
í.ȭŝ�Write-ActionVēŤĤ actionşȏ�Un� forwardingi9ȭApply-Action
b�Ʒ mirrorşi9� 

2.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ Hostña�(Host controller) 120ǚ host 300
ȃ©ŗŖ¿âĽǼ(Traffic)� 

3.! ıȥ B.2�ȭ host 300çǨYşĽǼ(Traffic)UTǨY nC»nȭOpenFlow switch 200
đ�ıȥ B.1ŗŖY nC forwarding»nu nC mirror»nȭ¨�&çŮȭǎ�ȣŮ
ĳC»n�NcǈƜ�ƵŔşĽų�host 300û` forwarding»nşčȅƅŵņ TFȭ
ƯĳC TF.ðû"țÍƘƶȭb{. TF(i)ƻŮȭhost 300û` mirror»nşčȅƅ
ŵņ TMȭƯĳC TM.ðû"țÍƘƶȭb{. TM(i)ƻŮ� 

4.! TM ņŤĤ action ȃ©�ƷşčȅȭTF ņŤĤ action �Ʒ°śşčȅȭ TF(i)-TM(i)
sņž iC»n�ƷŤĤ actionçȔčȅ� 
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���OpenFlow(ô� Pipeline timeĿǌąĺ 

 
C. Ŀǌïų�(Test Case Scheduler) 110" Pipeline timeĿǌĽų 
1.! Ŀǌïų�(Test Case Scheduler) 110 ǩǯ OpenFlowǬƗĆ OpenFlow switch 200ş

flow tables 210�Ą¢&Ġ flow entryƨ table0u table1ȭž�Ġ flow entryē Go-tou
Apply-ActionQCí.ȭŝ� Go-toí.đ¼çƵŔ"ĽǼǤƨ table1ƵŔȭ

Apply-Actionb�Ʒ mirrorşi9ȱž&Ġ flow entryb�Ʒ»nǤŞi9� 
2.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ Hostña�(Host controller) 120ǚ host 300
ȃ©ŗŖ¿âĽǼ(Traffic)� 

3.! ıȥ C.2�ȭ host 300çǨYşĽǼ(Traffic)UTǨY nC»nȭOpenFlow switch 200
đ�ıȥ C.1ŗŖY nC forwarding»nu nC mirror»nȭ¨��çŮȭǎ�ȣŮ
ĳC»n�NcǈƜ�çƵŔşĽų�host 300ŞY»nşčȅƅŵ TSȭƯĳC TS
.ðû"țÍƘƶȭb{. TS(i)ƻŮȭĳC host 300û` forwarding»nşčȅƅŵ
ņ TFȭƯĳC TF.ðû"țÍƘƶȭb{. TF(i)ƻŮȭhost 300û` mirror»nş
čȅƅŵņ TMȭƯĳC TM.ðû"țÍƘƶȭb{. TM(i)ƻŮ��. TMņ�
ŁêZņ 2CčȅĲZ^ņ T1u T2ȭT1ņ TM - TSȭT2ņ TF - TM� 

4.! ǩǯ T1�T2u Round-Trip Time(rtt)<òÀY Pipeline timeņ T2 - T1 - rtt/2� 
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���OpenFlow(ô� Busy ratioĿǌąĺ 

 
D. Ŀǌïų�(Test Case Scheduler) 110" Busy ratioĿǌĽų 
1.! Ŀǌïų�(Test Case Scheduler) 110 ǩǯ OpenFlowǬƗĆ OpenFlow switch 200ş

flow tables 210�Ą¢ nĠ flow entryƨ table0u tablen-1ȭŝ�ĳ�Õ tableŠyē�Ġ
flow entryȭ. fiƅŵ tablei�ş flow entry�ŝ� f0ƨ fn-2Šņ Go-toí.ȭŝ� Go-to
í.đ¼çƵŔ"ĽǼǤƨ tablei+1ƵŔȭƢ fn-1b�Ʒ»nǤŞi9� 

2.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ Hostña�(Host controller) 120ǚ host 300
ȃ©ŗŖ¿âĽǼ(Traffic)� 

3.! ıȥ D.2�ȭ host 300çǨYşĽǼ(Traffic)UTǨY nC»nȭOpenFlow switch 200
đ�ıȥ D.1ŗŖY nC forwarding»nȭ¨��çŮȭhost 300ŞY»nşčȅƅ
ŵ TSȭƯĳC TS.ðû"țÍƘƶȭb{. TS(i)ƻŮȭĳC host 300û` forwarding
»nşčȅƅŵņ TFȭƯĳC TF.ðû"țÍƘƶȭb{. TF(i)ƻŮ�OpenFlow 
switch 200ƵŔž�C»nčȅƅŵņ TinitȭOpenFlow switch 200ƵŔ nC»nčȅ
ƅŵņ Tȭŝ� Tinitu TZ^{ř Tinit = TF(1) – TS(1)u T = TF(n) – TS(1)ÚŪȭ 

4.! . TinitòÀY��»n��� tableƵŔçȔčȅȭUƅŵņ Tpktȭ. T�TinitòÀY

��»n��� tableƵŔçȔčȅuȄƜčȅȭUƅŵņ Tpkt + Tidle�U busy ratio {
ř Tpkt / (Tpkt+Tidle)òÀY OpenFlow switch 200� tableƵŔ»nşýƦ� 
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�'�OpenFlow(ô� Buffer sizeĿǌąĺ 

 
E. Ŀǌïų�(Test Case Scheduler) 110" Buffer sizeĿǌĽų 
1.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ OpenFlowǬƗĆ OpenFlow switch 200ş

flow tables 210�Ą¢�Ġ flow entryȭǎ flow entry; OpenFlow switch 200¼çēĽ
ǼŗŖ Packet-inƨ controller 100� 

2.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ Hostña�(Host controller) 120ǚ host 300
ȃ©ŗŖ¿âĽǼ(Traffic)ȭU frame size ƅŵņ FS� 

3.! ıȥ E.2�ȭ host 300çǨYşĽǼ(Traffic)UTǨY nC»nȭOpenFlow switch 200
đ�ıȥ E.1ŗŖY nC Packet-in»nȭUǯų¨�'çŮȭŝ� controller 100ð
û° nC Packet-in»nUçȔčȅƅŵņ T1ȭ�Ćðû°ÙŗŖ¿âş nC
Packet-out»n� 

4.! ıȥ E.3�ȭcontroller 100ŗŖYş nC Packet-out»n; OpenFlow switch 200ŗ
Ŗ mC forwarding»nȭUçȔčȅƅŵņ T2 

5.! ŝ m < nčȭs OpenFlow switch 200�Ŀǌǯų�ŞŖ lossȭ�{ÚŪU buffer size
ņ m * FSȭPacket-in rateņ n / T1u Packet-out rateņ m / T2� 
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�S�OpenFlow(ô� Timeout accuracyĿǌąĺ 

 
F. Ŀǌïų�(Test Case Scheduler) 110" Timeout accuracyĿǌĽų 
1.! ¨�SçŮȭĿǌïų�(Test Case Scheduler) 110ǩǯ OpenFlowǬƗĆ OpenFlow 

switch 200ş flow tables 210�Ą¢�Ġ idle-timeout flow entryȭU timeoutGņ 5ű
�ƅŵņ Tidle-timeoutȭǎ flow entry; OpenFlow switch 200¼ĽǼǤŞƨ host 300� 

2.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ Hostña�(Host controller) 120ǚ host 300
ȃ©ŗŖ¿âĽǼ(Traffic)� 

3.! ıȥ F.2ÙȭOpenFlow switch 200ǩǯ idle-timeout flow entryȃ©ǭƷ»nǤŞȭU
ƚTǤŞčȅƅŵņ Tidle-forward� 

4.! Ŀǌïų�(Test Case Scheduler) 110ǩǯ OpenFlowǬƗĆ OpenFlow switch 200ş
flow tables 210�Ą¢�Ġ hard-timeout flow entry�;UēǣȧşMNī(Priority)ȭ
U timeoutGņ 5ű�ƅŵņ Thard-timeoutȭǎ flow entry; OpenFlow switch 200¼ F.1
çǈƜş flow entry disable�¼ĽǼǤŞƨ host 300� 

5.! ıȥ F.4ÙȭOpenFlow switch 200ǩǯ hard-timeout flow entryȃ©ǭƷ»nǤŞȭ
UƚTǤŞčȅƅŵņ Thard-forward� 

6.! ıȥ F.4Ùȭ� OpenFlow switch 200�đē idle-timeoutu hard-timeout flow entryȭ
İč 2Ġ flow entry" timeoutǅč�ȃ©�ı� 

7.! � timeoutǅč�Ǳ`ŝ]ǈ±ş timeoutGčȭOpenFlow switch 200đ¼¿âş flow 
entryĆ flow tables 210Ųȉȭ�ŞY¿âş Flow-removedǆÝƒ controller 100ȭU
ǆÝn�ǎ flow entry­�Ć flow tables 210şčȅ�ŝ� OpenFlow switch 200ŗŖ
idle-timeout Flow-removedşčȅȪƅŵņ IFRȭhard-timeout Flow-removedşčȅȪ
ƅŵņ HFRȭidle-timeout flow entryç­�şčȅƅŵņ Tidle-duration�hard-timeout flow 
entryç­�şčȅƅŵņ Thard-duration� 

8.! Ư HFR ≤ IFRȭǩǯ Thard-forward – Thard-timeoutòÀY hard-timeout accuracyȭǩǯ
Tidle-duration – Tidle-forward – Tidle-timeoutòÀY idle-timeout accuracy� 

9.! Ư HFR > IFRȭb¢g Thard-timeout�ǻĄ�Ʒ F.1~F.8� 
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16.ėŚǔğçĬ@Ǚş½_ƃ�(Claims)Ȱ 
*ǔ\Yėéƹ�ąĺ/Ģǫ/ƽƜ/×ō/ä1/Əä�ƪƠŪéƹ(prior art)"ĴǣȭVēd
Ą�ǭıæeýſŎŌéƹǶZȭÚ.Ʒ;ïȉ,(@īuǔķǝLö´"½ēī_� 
1.! � OpenFlowƖǠŕ¡�ȭǩǯ controllerƪ OpenFlow(ô�ǬƗu hostƪ OpenFlow
(ô�¿ðQ�ȭǭƢƴř controlleru hostǩǯ mirror-in-progress�masked entry�
calculated traffic�Ŵȡ�ýƦĿǌąĺŗŖ¿âǆÝuĽǼĿǼ¥CýƦíĤ� 

2.! claim 1�ş¥CýƦíĤUn� action time�pipeline time�busy ratio�Packet-in rate�
Packet-out rate�buffer size�timeout accuracy� 

3.! claim 1�ş mirror-in-progressņ�(ô�PǶǮƷ�ǭƷ mirror� 
4.! claim 1�ş masked entry; idle�hard timeout QŴ flow entry"ǅč��ı� 
5.! claim 1�ş calculated trafficUûȏ�ZĘ¥CƖǠ%0� 
6.! claim 3çóuş mirrorȭƴř OpenFlow Apply-Actioní.ȭ;»n�ƵŔǯų�{
.ŏÚȟ¤ǜă� 

7.! ;Ř claim 3çóuş mirroreƦȭ; flow entry��Ʒ actioncǭƷ»n mirrorȭǭ
Ƣ{ǅƀY action time� 

8.! ;Ř claim 3çóuş mirroreƦȭ; flow entry��Ʒ pipelinecǭƷ»n mirrorȭ
ǭƢ{ǅƀY pipeline time� 

9.! claim 4çóuşǅč��ıȭƴř OpenFlowMNīȫpriorityȬ; idle�hard timeout Q
Ŵ flow entry"ǅč��ı� 

10.!;Ř claim 4ǅč��ıąĺȭƴř hard-timeoutş flow entryç�Ʒşčȅ<òÀ
idle-timeş flow entry" timeout accuracy� 

11.!claim 5çóuş¥CƖǠ%0Un�»nǤŞǜǆ�Packet-inǆÝ�Packet-outǆÝ� 
12.!claim 11�ş»nǤŞǜǆUn�»nǨY�ðûčȅ� 
13.!;Ř claim 11çŏÚş Packet-inu Packet-outǆÝ<òÀY Packet-in rate�Packet-out 

rateu buffer size� 
14.!;Ř claim 12çóuşčȅǜǆòÀY busy raiořİÚŪ pipelineýƦ� 
17.�ĂéƹøǀȫDescription of Invention in ChineseȬȰ 

*ǔ.ƅċĂ¬ǒċēȆėŞċ/d9"P¶ŌȪ� 
OpenFlow(ô�Ç�œ+ƖǠ7ē�±�5ȭȍ"Ê<şýƦǘȞ#DwũŤ�ņİȭ
åEóY'ȚĿǌąĺ>Ȥǖ~µ OpenFlow (ô�ýƦǊ1ȭŝ�şĿǌíĤn� 
action time�pipeline time�packet-in rate�packet-out rate�pipeline busy ratio u timeout 
accuracyȱİ¤ȭņ$ƅnĿǌĽųȭåEǈǅ�ƧinĿǌƉƓ OFBench,ǎƉƓņ 
controller-agentěĢ,�ó>ĿǌȚŤşȃŞeƦ�  
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18.ưĂéƹøǀȫDescription of Invention in EnglishȬȰ 
*ņǥŔ½_ŚǔčçȔǜăȭǔiÛó>� 

Currently, there are many OpenFlow switch products available in the market. The performance 
issues of OpenFlow protocol are drawing a lot of attentions. In this work, we propose five test 
cases to evaluate six performance metrics: action time, pipeline time, packet-in rate, packet-out 
rate, pipeline busy ratio, and timeout accuracy. The switch can be evaluated based on these 
metrics. And we also propose the automatic test framework: OFBench, which is a 
controller-agent architecture allowing the development of test case based on high-level scripte 
language.  

19.éƹZĘ��øǀȰ 
*ǔǾ¿ėƻž 12-1Țƪž 12-2Țçĩƍ"½_æĂŐǜăȭţǼǏƎZĘĳ�Ƅ"
éƹŌÜȭ�ƪėŚǔğ"ĴǣȭuėŚǔğ"éƹMk� 

**ÿǔiÛĩȇİ��øǀȭİ¼9ņĝPéƹ¸Ĝƪ½_ŚǔǒċĎ"P¶� 
(12-1) 
œē½_ĩƍşƐĚȭŞœēƪ SDNťȆşĿǌąĺ� 
[US20140337674] Network Testing 
İƄ½_óY�C Distrubted cloud servicesşĿǌąĺȭUąĺ_Ř SDNşÖÜ<ǭƷ
ť¿âşĿǌȭ3ƪåEçǀĿǌş switchą���� 
 
[US20150138993] Systems and methods for testing networks with a controller 
İƄ½_óY¿ OpenFlow� flow entryş forwardingeƦĿǌȭUǩǯȜĕƐĚu·Ȍ
ƐĚ<ÚŪ OpenFlow(ô�� forwarding�Č�ē lossŞŖ� 
 
 
(12-2) 
œēĂŐąȗĩƍşƐĚȭŞœƪėŚǔğŤş(ó> OpenFlow(ô�ýƦĿǌąĺ)ť
�"RȃĂŐ� 
[1]İƄȐňó` action timeşĿǌąĺȭ3UƐĚņǩǯ»nûǨQŻşčȅ<òÀȭ
sņ end-to-end ş action time āùȭǎąĺƪėƄçó>" mirror ąĺƢǼYş action 
timeȭU¥$Ĝƻuȟ¤şƵŔčȅ� 
 
[2] [3][4]�ƄŠó` OpenFlow(ô�ş»nǤŞ"��ǼuÑǳſĿǌȚŤȭŝ�ȭ[4]
İƄȟ¤óu jitterǎȚŤȭ3İ�ƄçóYşȚŤŠƪJƓ(ô�ýƦĿǌȡ2ȭ�Ė
óuėƄçóYş� OpenFlowçŗŖťȆĄşĿǌȚŤȯ 
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20.É�ZĘ��øǀȰ 
*ǔǾ¿ėƻž 09Țç ¹"�µ^ȭó>ċŬǜă(Śǔ({.ó>U,Ƌėǜă-
ďėZĘ��øǀ) 

(1)!ņ8Śǔǎ�"ǏƎŔřȭǔĠ\Ǐǧ� 
(2)!ǎŚǔğ"éƹæŗ�Ȝ1�ǎ�"ǻǀÜ(É�7ēő�ŗ�"żŉäė……)� 
(3)!Śǔǎ�Č�ēœ­æń�"żŉMkȲ 
(4)!U,ē_Śǔǎ�"�ƌ (¨ēéǤ/�9Ð�úì�ƸŖR}Ąǈ"É�ù
Ȫ……) � 

**ÿǔiÛĩȇİ��øǀȭ�¼9ņĝPéƹ¸ĜƪǊǼŚǔ�µ^" ǀĸ±�
ƌ"�� 
 
1.! �Ąƫş SDNƖǠŕ¡ȭUťȆŗ�Ȕǀž�ąǭƷťȆȤǖȭǚ;ŘơƦ¿ŗ�
şýƦē�±ǐǗ�ƢėŚǔğçó" OpenFlow(ô�ýƦĿǌąĺȭįČâŘĆ
ǎȤǖ� 

2.! ŤcĿǌťȆşÐ� Spirent�ixiaKó> OpenFlowña�şýƦĿǌȭÃĖĆ
OpenFlow(ô�şýƦĿǌēçƲ£ȭ3¨ 20.1çǧȭŤcŕ¡ēUȔǀÜȭť¿
ĆU,Ð�ȭėŚǔğkÛē­şżŉMk� 

 


