Status Report

During the last two weeks, we deployed QoS configuration in BNL local campus network. There are three classes of services: Class EF, Class 4 and best effort services: the bandwidth allocation for Class EF is 400mbps, Class 4 has 200 mbps and the best effort use the remaining bandwidth. The exceeding action for Class 4 and Class EF is to drop packets.  The following picture shows that BNL LAN infrastructure: the best effort traffic was marked green and the background traffic belongs to best effort too, the class EF traffic was shown in red, and the class 4 was shown in pink.  The QoS policy was implemented in all Cisco equipments: perimeter router, core routers and distribution lay 1 and 2. 

1 BNL Network Infrastructure
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2 QoS Policy

The traffic marking policy is: 

   Class EF (aftpexp02.usatlas.bnl.gov  to netqos02.bnl.gov, tcp port 21000~22,000)

   Class 4    (aftpexp01.usatlas.bnl.gov  to netqos01.bnl.gov, tcp port 21000~22,000).

We have the policers incorporated into the policy-map which are  now back on the interfaces. This is what we should have at this point: an aggregate 400m policer on the EF traffic and an aggregate 200m policer on the class 4 traffic. The exceed action at this point is to DROP the packets. We also trie the exceed action to remark the packets as best effort (or whatever) down the road and did not meet our expectation.

Anubis

mls qos

mls qos map policed-dscp normal-burst 32 46 to 0

mls qos aggregate-policer EFCAP 400000000 12500000 12500000 conform-action set-dscp-transmit 46 exceed-action policed-dscp-transmit

mls qos aggregate-policer CS4CAP 200000000 6250000 6250000 conform-action set-dscp-transmit 32 exceed-action policed-dscp-transmit

ip access-list extended FNAL_OUT_CLASS4

 permit tcp host 130.199.80.100 host 192.168.1.30 range 21000 22000

 permit udp host 130.199.80.100 host 192.168.1.30 range 21000 22000

 permit tcp host 130.199.80.1 host 192.168.1.30 range 21000 22000

 permit udp host 130.199.80.1 host 192.168.1.30 range 21000 22000

 permit tcp host 130.199.80.100 host 192.168.1.31 range 21000 22000

 permit udp host 130.199.80.100 host 192.168.1.31 range 21000 22000

 permit tcp host 130.199.80.1 host 192.168.1.31 range 21000 22000

 permit udp host 130.199.80.1 host 192.168.1.31 range 21000 22000

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Shu/cat515-12

set qos enable

set port qos 3/2 trust trust-dscp

set port qos 3/1 trust trust-dscp

set port qos 3/3 trust trust-dscp

**all other interfaces**

set port qos m/p trust untrusted

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Tefnut/cat515-13

set qos enable

set port qos 3/2 trust trust-dscp

set port qos 3/1 trust trust-dscp

set port qos 3/3 trust trust-dscp

**all other interfaces**

set port qos m/p trust untrusted

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

3 QoS implementation result. 

We did a 1000-second test. At time 0, a best effort  stream was sent from stargrid01.rcf.bnl.gov to a host attached to isis and the best effort rose to 900mbps. At 200th second, a class 4 was sent from aftpexp01 to netqos1 and its bandwidth climbed to 200bmps, and at 400th second, a class 5 was sent from aftpexp02 to netqos2 and it got its share of 400mbps. At the 600th second, class 4 traffic stopped and the best effort climbed back to 500 mbps. At the 800th second, the class EF stopped and the best effort traffic was 850mbps. The background traffic is about 150 mbps. These three traffic streams shared the command link between routers.


[image: image2.wmf]Network QoS with Three Classes: Best Effort, Class 4 and EF
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4 Conclusion

LAN QoS did not impact the overall network utilization. We did not see performance deterioration when we enabled the QoS policy. We can create many classes of services without impacting overall LAN performance.

We proved that concept in our LAN that we can dedicate fractions of available bandwidth via QoS to various BNL data movement/replications to assure adequate throughput and limit their disruptive impact upon each other. 

5 Collaboration with DWMI

We have been working with Connie to set up the WAN bandwidth test and monitoring tool (IEPM-BW) at BNL on atlasprod3.usatlas.bnl.gov.  So far the data collection part is working. The initial URL for this site is

http://atlasprod3.usatlas.bnl.gov/iepm-bw.usatlas.bnl.gov/slac_wan_bw_tests.html
We provided feedback to Connie to improve to system installation tarballs and procedure. The cgi part of the package is still under development, so it's not completed yet.
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OverAll

				Time		Best Effort		Class 4		Express Forwarding		TOTAL		Wire Speed

		0		5		866		0		0		866		1000

		5		10		856		0		0		856		1000

		10		15		853		0		0		853		1000

		15		20		858		0		0		858		1000

		20		25		868		0		0		868		1000

		25		30		854		0		0		854		1000

		30		35		864		0		0		864		1000

		35		40		861		0		0		861		1000

		40		45		851		0		0		851		1000

		45		50		865		0		0		865		1000

		50		55		862		0		0		862		1000

		55		60		872		0		0		872		1000

		60		65		868		0		0		868		1000

		65		70		857		0		0		857		1000

		70		75		861		0		0		861		1000

		75		80		853		0		0		853		1000

		80		85		859		0		0		859		1000

		85		90		858		0		0		858		1000

		90		95		865		0		0		865		1000

		95		100		871		0		0		871		1000

		100		105		867		0		0		867		1000

		105		110		871		0		0		871		1000

		110		115		867		0		0		867		1000

		115		120		875		0		0		875		1000

		120		125		868		0		0		868		1000

		125		130		866		0		0		866		1000

		130		135		870		0		0		870		1000

		135		140		865		0		0		865		1000

		140		145		870		0		0		870		1000

		145		150		866		0		0		866		1000

		150		155		865		0		0		865		1000

		155		160		867		0		0		867		1000

		160		165		859		0		0		859		1000

		165		170		870		0		0		870		1000

		170		175		869		0		0		869		1000

		175		180		865		0		0		865		1000

		180		185		867		0		0		867		1000

		185		190		877		0		0		877		1000

		190		195		876		0		0		876		1000

		195		200		874		0		0		874		1000

		200		205		722		214		0		936		1000

		205		210		688		191		0		879		1000

		210		215		696		193		0		889		1000

		215		220		695		197		0		892		1000

		220		225		690		194		0		884		1000

		225		230		696		192		0		888		1000

		230		235		714		181		0		895		1000

		235		240		704		200		0		904		1000

		240		245		702		186		0		888		1000

		245		250		696		193		0		889		1000

		250		255		690		198		0		888		1000

		255		260		708		191		0		899		1000

		260		265		697		196		0		893		1000

		265		270		706		188		0		894		1000

		270		275		701		188		0		889		1000

		275		280		695		196		0		891		1000

		280		285		702		195		0		897		1000

		285		290		692		193		0		885		1000

		290		295		698		195		0		893		1000

		295		300		698		187		0		885		1000

		300		305		694		193		0		887		1000

		305		310		696		185		0		881		1000

		310		315		704		195		0		899		1000

		315		320		698		191		0		889		1000

		320		325		693		190		0		883		1000

		325		330		699		198		0		897		1000

		330		335		693		190		0		883		1000

		335		340		704		199		0		903		1000

		340		345		691		186		0		877		1000

		345		350		692		196		0		888		1000

		350		355		686		194		0		880		1000

		355		360		693		197		0		890		1000

		360		365		702		192		0		894		1000

		365		370		690		192		0		882		1000

		370		375		691		200		0		891		1000

		375		380		684		196		0		880		1000

		380		385		691		192		0		883		1000

		385		390		696		192		0		888		1000

		390		395		696		196		0		892		1000

		395		400		697		193		0		890		1000

		400		405		468		185		0		653		1000

		405		410		344		198		397		939		1000

		410		415		365		175		393		933		1000

		415		420		332		186		379		897		1000

		420		425		328		191		387		906		1000

		425		430		339		187		391		917		1000

		430		435		337		193		384		914		1000

		435		440		322		199		387		908		1000

		440		445		337		193		396		926		1000

		445		450		320		195		386		901		1000

		450		455		331		189		388		908		1000

		455		460		335		199		385		919		1000

		460		465		316		194		384		894		1000

		465		470		340		193		394		927		1000

		470		475		334		180		387		901		1000

		475		480		325		191		389		905		1000

		480		485		355		168		389		912		1000

		485		490		357		163		379		899		1000

		490		495		323		199		398		920		1000

		495		500		328		190		377		895		1000

		500		505		347		197		393		937		1000

		505		510		334		192		394		920		1000

		510		515		337		192		386		915		1000

		515		520		331		195		383		909		1000

		520		525		338		192		393		923		1000

		525		530		333		191		380		904		1000

		530		535		341		184		396		921		1000

		535		540		342		199		385		926		1000

		540		545		333		186		380		899		1000

		545		550		345		190		397		932		1000

		550		555		347		177		390		914		1000

		555		560		343		192		387		922		1000

		560		565		357		187		388		932		1000

		565		570		326		196		387		909		1000

		570		575		329		192		378		899		1000

		575		580		335		189		395		919		1000

		580		585		331		195		387		913		1000

		585		590		335		196		383		914		1000

		590		595		328		192		395		915		1000

		595		600		341		186		385		912		1000

		600		605		462		0		379		841		1000

		605		610		518		0		392		910		1000

		610		615		503		0		383		886		1000

		615		620		512		0		398		910		1000

		620		625		504		0		384		888		1000

		625		630		501		0		385		886		1000

		630		635		520		0		391		911		1000

		635		640		508		0		389		897		1000

		640		645		519		0		395		914		1000

		645		650		520		0		387		907		1000

		650		655		516		0		390		906		1000

		655		660		514		0		390		904		1000

		660		665		517		0		387		904		1000

		665		670		527		0		381		908		1000

		670		675		499		0		394		893		1000

		675		680		515		0		392		907		1000

		680		685		515		0		381		896		1000

		685		690		504		0		392		896		1000

		690		695		508		0		391		899		1000

		695		700		516		0		387		903		1000

		700		705		506		0		391		897		1000

		705		710		501		0		382		883		1000

		710		715		504		0		382		886		1000

		715		720		517		0		387		904		1000

		720		725		500		0		400		900		1000

		725		730		515		0		384		899		1000

		730		735		508		0		384		892		1000

		735		740		515		0		394		909		1000

		740		745		513		0		392		905		1000

		745		750		494		0		387		881		1000

		750		755		510		0		390		900		1000

		755		760		511		0		382		893		1000

		760		765		510		0		391		901		1000

		765		770		516		0		389		905		1000

		770		775		500		0		381		881		1000

		775		780		509		0		400		909		1000

		780		785		513		0		386		899		1000

		785		790		511		0		377		888		1000

		790		795		499		0		388		887		1000

		795		800		502		0		388		890		1000

		800		805		725		0		402		1127		1000

		805		810		852		0		0		852		1000

		810		815		852		0		0		852		1000

		815		820		854		0		0		854		1000

		820		825		851		0		0		851		1000

		825		830		843		0		0		843		1000

		830		835		853		0		0		853		1000

		835		840		857		0		0		857		1000

		840		845		853		0		0		853		1000

		845		850		855		0		0		855		1000

		850		855		846		0		0		846		1000

		855		860		841		0		0		841		1000

		860		865		855		0		0		855		1000

		865		870		853		0		0		853		1000

		870		875		852		0		0		852		1000

		875		880		851		0		0		851		1000

		880		885		856		0		0		856		1000

		885		890		859		0		0		859		1000

		890		895		859		0		0		859		1000

		895		900		862		0		0		862		1000

		900		905		866		0		0		866		1000

		905		910		869		0		0		869		1000

		910		915		852		0		0		852		1000

		915		920		855		0		0		855		1000

		920		925		865		0		0		865		1000

		925		930		863		0		0		863		1000

		930		935		860		0		0		860		1000

		935		940		862		0		0		862		1000

		940		945		862		0		0		862		1000

		945		950		857		0		0		857		1000

		950		955		860		0		0		860		1000

		955		960		846		0		0		846		1000

		960		965		855		0		0		855		1000

		965		970		853		0		0		853		1000

		970		975		859		0		0		859		1000

		975		980		869		0		0		869		1000

		980		985		879		0		0		879		1000

		985		990		877		0		0		877		1000

		990		995		861		0		0		861		1000

		995		1000		873		0		0		873		1000





ExpressForwarding

		[SUM]		0		5		sec		236		MBytes		397		Mbits/sec

		[SUM]		5		10		sec		234		MBytes		393		Mbits/sec

		[SUM]		10		15		sec		226		MBytes		379		Mbits/sec

		[SUM]		15		20		sec		231		MBytes		387		Mbits/sec

		[SUM]		20		25		sec		233		MBytes		391		Mbits/sec

		[SUM]		25		30		sec		229		MBytes		384		Mbits/sec

		[SUM]		30		35		sec		231		MBytes		387		Mbits/sec

		[SUM]		35		40		sec		236		MBytes		396		Mbits/sec

		[SUM]		40		45		sec		230		MBytes		386		Mbits/sec

		[SUM]		45		50		sec		231		MBytes		388		Mbits/sec

		[SUM]		50		55		sec		229		MBytes		385		Mbits/sec

		[SUM]		55		60		sec		229		MBytes		384		Mbits/sec

		[SUM]		60		65		sec		235		MBytes		394		Mbits/sec

		[SUM]		65		70		sec		231		MBytes		387		Mbits/sec

		[SUM]		70		75		sec		232		MBytes		389		Mbits/sec

		[SUM]		75		80		sec		232		MBytes		389		Mbits/sec

		[SUM]		80		85		sec		226		MBytes		379		Mbits/sec

		[SUM]		85		90		sec		237		MBytes		398		Mbits/sec

		[SUM]		90		95		sec		225		MBytes		377		Mbits/sec

		[SUM]		95		100		sec		234		MBytes		393		Mbits/sec

		[SUM]		100		105		sec		235		MBytes		394		Mbits/sec

		[SUM]		105		110		sec		230		MBytes		386		Mbits/sec

		[SUM]		110		115		sec		228		MBytes		383		Mbits/sec

		[SUM]		115		120		sec		234		MBytes		393		Mbits/sec

		[SUM]		120		125		sec		227		MBytes		380		Mbits/sec

		[SUM]		125		130		sec		236		MBytes		396		Mbits/sec

		[SUM]		130		135		sec		229		MBytes		385		Mbits/sec

		[SUM]		135		140		sec		227		MBytes		380		Mbits/sec

		[SUM]		140		145		sec		237		MBytes		397		Mbits/sec

		[SUM]		145		150		sec		232		MBytes		390		Mbits/sec

		[SUM]		150		155		sec		231		MBytes		387		Mbits/sec

		[SUM]		155		160		sec		231		MBytes		388		Mbits/sec

		[SUM]		160		165		sec		231		MBytes		387		Mbits/sec

		[SUM]		165		170		sec		225		MBytes		378		Mbits/sec

		[SUM]		170		175		sec		236		MBytes		395		Mbits/sec

		[SUM]		175		180		sec		231		MBytes		387		Mbits/sec

		[SUM]		180		185		sec		228		MBytes		383		Mbits/sec

		[SUM]		185		190		sec		235		MBytes		395		Mbits/sec

		[SUM]		190		195		sec		229		MBytes		385		Mbits/sec

		[SUM]		195		200		sec		226		MBytes		379		Mbits/sec

		[SUM]		200		205		sec		234		MBytes		392		Mbits/sec

		[SUM]		205		210		sec		228		MBytes		383		Mbits/sec

		[SUM]		210		215		sec		237		MBytes		398		Mbits/sec

		[SUM]		215		220		sec		229		MBytes		384		Mbits/sec

		[SUM]		220		225		sec		229		MBytes		385		Mbits/sec

		[SUM]		225		230		sec		233		MBytes		391		Mbits/sec

		[SUM]		230		235		sec		232		MBytes		389		Mbits/sec

		[SUM]		235		240		sec		235		MBytes		395		Mbits/sec

		[SUM]		240		245		sec		231		MBytes		387		Mbits/sec

		[SUM]		245		250		sec		233		MBytes		390		Mbits/sec

		[SUM]		250		255		sec		233		MBytes		390		Mbits/sec

		[SUM]		255		260		sec		231		MBytes		387		Mbits/sec

		[SUM]		260		265		sec		227		MBytes		381		Mbits/sec

		[SUM]		265		270		sec		235		MBytes		394		Mbits/sec

		[SUM]		270		275		sec		234		MBytes		392		Mbits/sec

		[SUM]		275		280		sec		227		MBytes		381		Mbits/sec

		[SUM]		280		285		sec		234		MBytes		392		Mbits/sec

		[SUM]		285		290		sec		233		MBytes		391		Mbits/sec

		[SUM]		290		295		sec		230		MBytes		387		Mbits/sec

		[SUM]		295		300		sec		233		MBytes		391		Mbits/sec

		[SUM]		300		305		sec		228		MBytes		382		Mbits/sec

		[SUM]		305		310		sec		228		MBytes		382		Mbits/sec

		[SUM]		310		315		sec		231		MBytes		387		Mbits/sec

		[SUM]		315		320		sec		239		MBytes		400		Mbits/sec

		[SUM]		320		325		sec		229		MBytes		384		Mbits/sec

		[SUM]		325		330		sec		229		MBytes		384		Mbits/sec

		[SUM]		330		335		sec		235		MBytes		394		Mbits/sec

		[SUM]		335		340		sec		234		MBytes		392		Mbits/sec

		[SUM]		340		345		sec		231		MBytes		387		Mbits/sec

		[SUM]		345		350		sec		232		MBytes		390		Mbits/sec

		[SUM]		350		355		sec		228		MBytes		382		Mbits/sec

		[SUM]		355		360		sec		233		MBytes		391		Mbits/sec

		[SUM]		360		365		sec		232		MBytes		389		Mbits/sec

		[SUM]		365		370		sec		227		MBytes		381		Mbits/sec

		[SUM]		370		375		sec		239		MBytes		400		Mbits/sec

		[SUM]		375		380		sec		230		MBytes		386		Mbits/sec

		[SUM]		380		385		sec		224		MBytes		377		Mbits/sec

		[SUM]		385		390		sec		231		MBytes		388		Mbits/sec

		[SUM]		390		395		sec		231		MBytes		388		Mbits/sec

		[SUM]		395		400		sec		239		MBytes		402		Mbits/sec





Class 4

		[SUM]		0		5		sec		127		MBytes		214		Mbits/sec

		[SUM]		5		10		sec		114		MBytes		191		Mbits/sec

		[SUM]		10		15		sec		115		MBytes		193		Mbits/sec

		[SUM]		15		20		sec		118		MBytes		197		Mbits/sec

		[SUM]		20		25		sec		116		MBytes		194		Mbits/sec

		[SUM]		25		30		sec		115		MBytes		192		Mbits/sec

		[SUM]		30		35		sec		108		MBytes		181		Mbits/sec

		[SUM]		35		40		sec		119		MBytes		200		Mbits/sec

		[SUM]		40		45		sec		111		MBytes		186		Mbits/sec

		[SUM]		45		50		sec		115		MBytes		193		Mbits/sec

		[SUM]		50		55		sec		118		MBytes		198		Mbits/sec

		[SUM]		55		60		sec		114		MBytes		191		Mbits/sec

		[SUM]		60		65		sec		117		MBytes		196		Mbits/sec

		[SUM]		65		70		sec		112		MBytes		188		Mbits/sec

		[SUM]		70		75		sec		112		MBytes		188		Mbits/sec

		[SUM]		75		80		sec		117		MBytes		196		Mbits/sec

		[SUM]		80		85		sec		116		MBytes		195		Mbits/sec

		[SUM]		85		90		sec		115		MBytes		193		Mbits/sec

		[SUM]		90		95		sec		116		MBytes		195		Mbits/sec

		[SUM]		95		100		sec		112		MBytes		187		Mbits/sec

		[SUM]		100		105		sec		115		MBytes		193		Mbits/sec

		[SUM]		105		110		sec		110		MBytes		185		Mbits/sec

		[SUM]		110		115		sec		116		MBytes		195		Mbits/sec

		[SUM]		115		120		sec		114		MBytes		191		Mbits/sec

		[SUM]		120		125		sec		113		MBytes		190		Mbits/sec

		[SUM]		125		130		sec		118		MBytes		198		Mbits/sec

		[SUM]		130		135		sec		113		MBytes		190		Mbits/sec

		[SUM]		135		140		sec		119		MBytes		199		Mbits/sec

		[SUM]		140		145		sec		111		MBytes		186		Mbits/sec

		[SUM]		145		150		sec		117		MBytes		196		Mbits/sec

		[SUM]		150		155		sec		115		MBytes		194		Mbits/sec

		[SUM]		155		160		sec		117		MBytes		197		Mbits/sec

		[SUM]		160		165		sec		115		MBytes		192		Mbits/sec

		[SUM]		165		170		sec		114		MBytes		192		Mbits/sec

		[SUM]		170		175		sec		119		MBytes		200		Mbits/sec

		[SUM]		175		180		sec		117		MBytes		196		Mbits/sec

		[SUM]		180		185		sec		115		MBytes		192		Mbits/sec

		[SUM]		185		190		sec		115		MBytes		192		Mbits/sec

		[SUM]		190		195		sec		117		MBytes		196		Mbits/sec

		[SUM]		195		200		sec		115		MBytes		193		Mbits/sec

		[SUM]		200		205		sec		111		MBytes		185		Mbits/sec

		[SUM]		205		210		sec		118		MBytes		198		Mbits/sec

		[SUM]		210		215		sec		104		MBytes		175		Mbits/sec

		[SUM]		215		220		sec		111		MBytes		186		Mbits/sec

		[SUM]		220		225		sec		114		MBytes		191		Mbits/sec

		[SUM]		225		230		sec		111		MBytes		187		Mbits/sec

		[SUM]		230		235		sec		115		MBytes		193		Mbits/sec

		[SUM]		235		240		sec		118		MBytes		199		Mbits/sec

		[SUM]		240		245		sec		115		MBytes		193		Mbits/sec

		[SUM]		245		250		sec		116		MBytes		195		Mbits/sec

		[SUM]		250		255		sec		112		MBytes		189		Mbits/sec

		[SUM]		255		260		sec		118		MBytes		199		Mbits/sec

		[SUM]		260		265		sec		116		MBytes		194		Mbits/sec

		[SUM]		265		270		sec		115		MBytes		193		Mbits/sec

		[SUM]		270		275		sec		107		MBytes		180		Mbits/sec

		[SUM]		275		280		sec		114		MBytes		191		Mbits/sec

		[SUM]		280		285		sec		100		MBytes		168		Mbits/sec

		[SUM]		285		290		sec		96.9		MBytes		163		Mbits/sec

		[SUM]		290		295		sec		118		MBytes		199		Mbits/sec

		[SUM]		295		300		sec		113		MBytes		190		Mbits/sec

		[SUM]		300		305		sec		117		MBytes		197		Mbits/sec

		[SUM]		305		310		sec		115		MBytes		192		Mbits/sec

		[SUM]		310		315		sec		114		MBytes		192		Mbits/sec

		[SUM]		315		320		sec		116		MBytes		195		Mbits/sec

		[SUM]		320		325		sec		114		MBytes		192		Mbits/sec

		[SUM]		325		330		sec		114		MBytes		191		Mbits/sec

		[SUM]		330		335		sec		110		MBytes		184		Mbits/sec

		[SUM]		335		340		sec		119		MBytes		199		Mbits/sec

		[SUM]		340		345		sec		111		MBytes		186		Mbits/sec

		[SUM]		345		350		sec		113		MBytes		190		Mbits/sec

		[SUM]		350		355		sec		106		MBytes		177		Mbits/sec

		[SUM]		355		360		sec		114		MBytes		192		Mbits/sec

		[SUM]		360		365		sec		112		MBytes		187		Mbits/sec

		[SUM]		365		370		sec		117		MBytes		196		Mbits/sec

		[SUM]		370		375		sec		114		MBytes		192		Mbits/sec

		[SUM]		375		380		sec		113		MBytes		189		Mbits/sec

		[SUM]		380		385		sec		116		MBytes		195		Mbits/sec

		[SUM]		385		390		sec		117		MBytes		196		Mbits/sec

		[SUM]		390		395		sec		114		MBytes		192		Mbits/sec

		[SUM]		395		400		sec		111		MBytes		186		Mbits/sec
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		[SUM]		0		5		sec		516		MBytes		866		Mbits/sec

		[SUM]		5		10		sec		510		MBytes		856		Mbits/sec

		[SUM]		10		15		sec		508		MBytes		853		Mbits/sec

		[SUM]		15		20		sec		512		MBytes		858		Mbits/sec

		[SUM]		20		25		sec		518		MBytes		868		Mbits/sec

		[SUM]		25		30		sec		509		MBytes		854		Mbits/sec

		[SUM]		30		35		sec		515		MBytes		864		Mbits/sec

		[SUM]		35		40		sec		513		MBytes		861		Mbits/sec

		[SUM]		40		45		sec		507		MBytes		851		Mbits/sec

		[SUM]		45		50		sec		516		MBytes		865		Mbits/sec

		[SUM]		50		55		sec		514		MBytes		862		Mbits/sec

		[SUM]		55		60		sec		520		MBytes		872		Mbits/sec

		[SUM]		60		65		sec		517		MBytes		868		Mbits/sec

		[SUM]		65		70		sec		511		MBytes		857		Mbits/sec

		[SUM]		70		75		sec		513		MBytes		861		Mbits/sec

		[SUM]		75		80		sec		509		MBytes		853		Mbits/sec

		[SUM]		80		85		sec		512		MBytes		859		Mbits/sec

		[SUM]		85		90		sec		511		MBytes		858		Mbits/sec

		[SUM]		90		95		sec		515		MBytes		865		Mbits/sec

		[SUM]		95		100		sec		519		MBytes		871		Mbits/sec

		[SUM]		100		105		sec		517		MBytes		867		Mbits/sec

		[SUM]		105		110		sec		519		MBytes		871		Mbits/sec

		[SUM]		110		115		sec		517		MBytes		867		Mbits/sec

		[SUM]		115		120		sec		522		MBytes		875		Mbits/sec

		[SUM]		120		125		sec		517		MBytes		868		Mbits/sec

		[SUM]		125		130		sec		516		MBytes		866		Mbits/sec

		[SUM]		130		135		sec		519		MBytes		870		Mbits/sec

		[SUM]		135		140		sec		516		MBytes		865		Mbits/sec

		[SUM]		140		145		sec		519		MBytes		870		Mbits/sec

		[SUM]		145		150		sec		516		MBytes		866		Mbits/sec

		[SUM]		150		155		sec		516		MBytes		865		Mbits/sec

		[SUM]		155		160		sec		517		MBytes		867		Mbits/sec

		[SUM]		160		165		sec		512		MBytes		859		Mbits/sec

		[SUM]		165		170		sec		519		MBytes		870		Mbits/sec

		[SUM]		170		175		sec		518		MBytes		869		Mbits/sec

		[SUM]		175		180		sec		516		MBytes		865		Mbits/sec

		[SUM]		180		185		sec		517		MBytes		867		Mbits/sec

		[SUM]		185		190		sec		522		MBytes		877		Mbits/sec

		[SUM]		190		195		sec		522		MBytes		876		Mbits/sec

		[SUM]		195		200		sec		521		MBytes		874		Mbits/sec

		[SUM]		200		205		sec		430		MBytes		722		Mbits/sec

		[SUM]		205		210		sec		410		MBytes		688		Mbits/sec

		[SUM]		210		215		sec		415		MBytes		696		Mbits/sec

		[SUM]		215		220		sec		414		MBytes		695		Mbits/sec

		[SUM]		220		225		sec		411		MBytes		690		Mbits/sec

		[SUM]		225		230		sec		415		MBytes		696		Mbits/sec

		[SUM]		230		235		sec		426		MBytes		714		Mbits/sec

		[SUM]		235		240		sec		419		MBytes		704		Mbits/sec

		[SUM]		240		245		sec		419		MBytes		702		Mbits/sec

		[SUM]		245		250		sec		415		MBytes		696		Mbits/sec

		[SUM]		250		255		sec		411		MBytes		690		Mbits/sec

		[SUM]		255		260		sec		422		MBytes		708		Mbits/sec

		[SUM]		260		265		sec		415		MBytes		697		Mbits/sec

		[SUM]		265		270		sec		421		MBytes		706		Mbits/sec

		[SUM]		270		275		sec		418		MBytes		701		Mbits/sec

		[SUM]		275		280		sec		414		MBytes		695		Mbits/sec

		[SUM]		280		285		sec		419		MBytes		702		Mbits/sec

		[SUM]		285		290		sec		413		MBytes		692		Mbits/sec

		[SUM]		290		295		sec		416		MBytes		698		Mbits/sec

		[SUM]		295		300		sec		416		MBytes		698		Mbits/sec

		[SUM]		300		305		sec		413		MBytes		694		Mbits/sec

		[SUM]		305		310		sec		415		MBytes		696		Mbits/sec

		[SUM]		310		315		sec		420		MBytes		704		Mbits/sec

		[SUM]		315		320		sec		416		MBytes		698		Mbits/sec

		[SUM]		320		325		sec		413		MBytes		693		Mbits/sec

		[SUM]		325		330		sec		417		MBytes		699		Mbits/sec

		[SUM]		330		335		sec		413		MBytes		693		Mbits/sec

		[SUM]		335		340		sec		420		MBytes		704		Mbits/sec

		[SUM]		340		345		sec		412		MBytes		691		Mbits/sec

		[SUM]		345		350		sec		412		MBytes		692		Mbits/sec

		[SUM]		350		355		sec		409		MBytes		686		Mbits/sec

		[SUM]		355		360		sec		413		MBytes		693		Mbits/sec

		[SUM]		360		365		sec		418		MBytes		702		Mbits/sec

		[SUM]		365		370		sec		411		MBytes		690		Mbits/sec

		[SUM]		370		375		sec		412		MBytes		691		Mbits/sec

		[SUM]		375		380		sec		408		MBytes		684		Mbits/sec

		[SUM]		380		385		sec		412		MBytes		691		Mbits/sec

		[SUM]		385		390		sec		415		MBytes		696		Mbits/sec

		[SUM]		390		395		sec		415		MBytes		696		Mbits/sec

		[SUM]		395		400		sec		415		MBytes		697		Mbits/sec

		[SUM]		400		405		sec		279		MBytes		468		Mbits/sec

		[SUM]		405		410		sec		205		MBytes		344		Mbits/sec

		[SUM]		410		415		sec		218		MBytes		365		Mbits/sec

		[SUM]		415		420		sec		198		MBytes		332		Mbits/sec

		[SUM]		420		425		sec		195		MBytes		328		Mbits/sec

		[SUM]		425		430		sec		202		MBytes		339		Mbits/sec

		[SUM]		430		435		sec		201		MBytes		337		Mbits/sec

		[SUM]		435		440		sec		192		MBytes		322		Mbits/sec

		[SUM]		440		445		sec		201		MBytes		337		Mbits/sec

		[SUM]		445		450		sec		191		MBytes		320		Mbits/sec

		[SUM]		450		455		sec		198		MBytes		331		Mbits/sec

		[SUM]		455		460		sec		200		MBytes		335		Mbits/sec

		[SUM]		460		465		sec		188		MBytes		316		Mbits/sec

		[SUM]		465		470		sec		203		MBytes		340		Mbits/sec

		[SUM]		470		475		sec		199		MBytes		334		Mbits/sec

		[SUM]		475		480		sec		194		MBytes		325		Mbits/sec

		[SUM]		480		485		sec		212		MBytes		355		Mbits/sec

		[SUM]		485		490		sec		213		MBytes		357		Mbits/sec

		[SUM]		490		495		sec		193		MBytes		323		Mbits/sec

		[SUM]		495		500		sec		196		MBytes		328		Mbits/sec

		[SUM]		500		505		sec		207		MBytes		347		Mbits/sec

		[SUM]		505		510		sec		199		MBytes		334		Mbits/sec

		[SUM]		510		515		sec		201		MBytes		337		Mbits/sec

		[SUM]		515		520		sec		197		MBytes		331		Mbits/sec

		[SUM]		520		525		sec		201		MBytes		338		Mbits/sec

		[SUM]		525		530		sec		199		MBytes		333		Mbits/sec

		[SUM]		530		535		sec		203		MBytes		341		Mbits/sec

		[SUM]		535		540		sec		204		MBytes		342		Mbits/sec

		[SUM]		540		545		sec		199		MBytes		333		Mbits/sec

		[SUM]		545		550		sec		206		MBytes		345		Mbits/sec

		[SUM]		550		555		sec		207		MBytes		347		Mbits/sec

		[SUM]		555		560		sec		205		MBytes		343		Mbits/sec

		[SUM]		560		565		sec		213		MBytes		357		Mbits/sec

		[SUM]		565		570		sec		194		MBytes		326		Mbits/sec

		[SUM]		570		575		sec		196		MBytes		329		Mbits/sec

		[SUM]		575		580		sec		200		MBytes		335		Mbits/sec

		[SUM]		580		585		sec		197		MBytes		331		Mbits/sec

		[SUM]		585		590		sec		200		MBytes		335		Mbits/sec

		[SUM]		590		595		sec		196		MBytes		328		Mbits/sec

		[SUM]		595		600		sec		203		MBytes		341		Mbits/sec

		[SUM]		600		605		sec		276		MBytes		462		Mbits/sec

		[SUM]		605		610		sec		309		MBytes		518		Mbits/sec

		[SUM]		610		615		sec		300		MBytes		503		Mbits/sec

		[SUM]		615		620		sec		305		MBytes		512		Mbits/sec

		[SUM]		620		625		sec		300		MBytes		504		Mbits/sec

		[SUM]		625		630		sec		299		MBytes		501		Mbits/sec

		[SUM]		630		635		sec		310		MBytes		520		Mbits/sec

		[SUM]		635		640		sec		303		MBytes		508		Mbits/sec

		[SUM]		640		645		sec		310		MBytes		519		Mbits/sec

		[SUM]		645		650		sec		310		MBytes		520		Mbits/sec

		[SUM]		650		655		sec		308		MBytes		516		Mbits/sec

		[SUM]		655		660		sec		306		MBytes		514		Mbits/sec

		[SUM]		660		665		sec		308		MBytes		517		Mbits/sec

		[SUM]		665		670		sec		314		MBytes		527		Mbits/sec

		[SUM]		670		675		sec		297		MBytes		499		Mbits/sec

		[SUM]		675		680		sec		307		MBytes		515		Mbits/sec

		[SUM]		680		685		sec		307		MBytes		515		Mbits/sec

		[SUM]		685		690		sec		301		MBytes		504		Mbits/sec

		[SUM]		690		695		sec		303		MBytes		508		Mbits/sec

		[SUM]		695		700		sec		308		MBytes		516		Mbits/sec

		[SUM]		700		705		sec		302		MBytes		506		Mbits/sec

		[SUM]		705		710		sec		299		MBytes		501		Mbits/sec

		[SUM]		710		715		sec		300		MBytes		504		Mbits/sec

		[SUM]		715		720		sec		308		MBytes		517		Mbits/sec

		[SUM]		720		725		sec		298		MBytes		500		Mbits/sec

		[SUM]		725		730		sec		307		MBytes		515		Mbits/sec

		[SUM]		730		735		sec		303		MBytes		508		Mbits/sec

		[SUM]		735		740		sec		307		MBytes		515		Mbits/sec

		[SUM]		740		745		sec		306		MBytes		513		Mbits/sec

		[SUM]		745		750		sec		294		MBytes		494		Mbits/sec

		[SUM]		750		755		sec		304		MBytes		510		Mbits/sec

		[SUM]		755		760		sec		304		MBytes		511		Mbits/sec

		[SUM]		760		765		sec		304		MBytes		510		Mbits/sec

		[SUM]		765		770		sec		308		MBytes		516		Mbits/sec

		[SUM]		770		775		sec		298		MBytes		500		Mbits/sec

		[SUM]		775		780		sec		303		MBytes		509		Mbits/sec

		[SUM]		780		785		sec		306		MBytes		513		Mbits/sec

		[SUM]		785		790		sec		305		MBytes		511		Mbits/sec

		[SUM]		790		795		sec		298		MBytes		499		Mbits/sec

		[SUM]		795		800		sec		299		MBytes		502		Mbits/sec

		[SUM]		800		805		sec		432		MBytes		725		Mbits/sec

		[SUM]		805		810		sec		508		MBytes		852		Mbits/sec

		[SUM]		810		815		sec		508		MBytes		852		Mbits/sec

		[SUM]		815		820		sec		509		MBytes		854		Mbits/sec

		[SUM]		820		825		sec		507		MBytes		851		Mbits/sec

		[SUM]		825		830		sec		502		MBytes		843		Mbits/sec

		[SUM]		830		835		sec		508		MBytes		853		Mbits/sec

		[SUM]		835		840		sec		511		MBytes		857		Mbits/sec

		[SUM]		840		845		sec		508		MBytes		853		Mbits/sec

		[SUM]		845		850		sec		509		MBytes		855		Mbits/sec

		[SUM]		850		855		sec		504		MBytes		846		Mbits/sec

		[SUM]		855		860		sec		501		MBytes		841		Mbits/sec

		[SUM]		860		865		sec		509		MBytes		855		Mbits/sec

		[SUM]		865		870		sec		508		MBytes		853		Mbits/sec

		[SUM]		870		875		sec		508		MBytes		852		Mbits/sec

		[SUM]		875		880		sec		507		MBytes		851		Mbits/sec

		[SUM]		880		885		sec		510		MBytes		856		Mbits/sec

		[SUM]		885		890		sec		512		MBytes		859		Mbits/sec

		[SUM]		890		895		sec		512		MBytes		859		Mbits/sec

		[SUM]		895		900		sec		514		MBytes		862		Mbits/sec

		[SUM]		900		905		sec		516		MBytes		866		Mbits/sec

		[SUM]		905		910		sec		518		MBytes		869		Mbits/sec

		[SUM]		910		915		sec		508		MBytes		852		Mbits/sec

		[SUM]		915		920		sec		510		MBytes		855		Mbits/sec

		[SUM]		920		925		sec		516		MBytes		865		Mbits/sec

		[SUM]		925		930		sec		515		MBytes		863		Mbits/sec

		[SUM]		930		935		sec		513		MBytes		860		Mbits/sec

		[SUM]		935		940		sec		514		MBytes		862		Mbits/sec

		[SUM]		940		945		sec		514		MBytes		862		Mbits/sec

		[SUM]		945		950		sec		511		MBytes		857		Mbits/sec

		[SUM]		950		955		sec		513		MBytes		860		Mbits/sec

		[SUM]		955		960		sec		504		MBytes		846		Mbits/sec

		[SUM]		960		965		sec		510		MBytes		855		Mbits/sec

		[SUM]		965		970		sec		509		MBytes		853		Mbits/sec

		[SUM]		970		975		sec		512		MBytes		859		Mbits/sec

		[SUM]		975		980		sec		518		MBytes		869		Mbits/sec

		[SUM]		980		985		sec		524		MBytes		879		Mbits/sec

		[SUM]		985		990		sec		523		MBytes		877		Mbits/sec

		[SUM]		990		995		sec		513		MBytes		861		Mbits/sec

		[SUM]		995		1000		sec		520		MBytes		873		Mbits/sec






