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The three workstations are networked to three Cisco  VIP2-50 100MB Fast Ethernet interfaces as shown below.
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During the tests there was no other traffic on these interfaces or hubs.  These machines are multi-homed so traceroute was used to ensure a direct path through the Cisco 7500 for each workstation pair.

Test Overview

The purpose of this testbed configuration is to understand configuration and behavior of the least measurable qbone unit, three interfaces on one router.

Control

Send a stream of known bandwidth from FE 0/0/0 to FE 0/1/0.  Record bandwidth and packet loss at the receiver.   Send a stream of known bandwidth from FE 1/0/0 to FE 0/1/0. Record bandwidth and packet loss at the receiver.  Send both streams at once, where the sum of the bandwidths is greater than the 100Mb supported by FE 0/1/0. Record bandwidth and packet loss at both receivers.

Police and drop

Configure a flow from FE 0/0/0 to FE 0/1/0.  Send a stream from FE 0/0/0 to FE 0/1/03 whose known bandwidth ranges from just below to just above the configured flow. Record bandwidth and packet loss at the receiver.

Bandwidth reservation

Send a stream of known bandwidth from FE 0/0/0 to FE 0/1/0 and from FE 1/0/0 to FE 0/1/0 at the same time.  The sum of the two bandwidths is greater than the 100Mb supported by FE 0/1/0.  Configure a QoS flow to reserve bandwidth on one of the steams.  Compare the results with the control.

Test Data

Control

· No CAR, CEF, or WRED configured

Router#show interfaces random-detect

Router#

Router#show access-list

Router#

Router#show interfaces rate-limit

Router#

· Send 40000kbps from citivid  to nmctv

Here is the gen_send call and output, included this first call only.

citivid% gen_send 192.168.37.134 4202 40000 1000 560 100

0 bits sent    seq_no: 0 

msgend: 562  msg len: 562

40000000 bits sent    seq_no: 8896  

msgend: 564  msg len: 564

40000000 bits sent    seq_no: 17762  

40000000 bits sent    seq_no: 26628  

40000000 bits sent    seq_no: 35494  

gen_send sent 40000000 bits each second by sending 8866 packets of size 564 bytes. 564*8*8865=39998880 , the last packet is sized less than 564 to make exactly 40000000 bits sent.

With 100 usec between sends, 1000000/100 = 10000 packets sent per second is possible, so data sends were spread over 88.66% of the second which is a fairly smooth transmission.

gen_recv showed no packet loss. The bandwidth data is graphed below.
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· Send 70000kbps from mvid to nmctv.

mvid% gen_send 192.168.37.134 4250 70000 1000 880 100

msg_len: 884

sends per second: 9899

Gen_recv showed no packet loss. The bandwidth data is graphed below.
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· Send 40000kbps from citivid to nmctv and send 70000kbps from mvid to nmctv at the same time.

Use the same gen_sends as before.  gen_rec  bandwidth and packet loss data follows.  Since the bandwidth sum of the two sends through the 100Mbit Fast Ethernet 0/1/0 interface is 110Mbits/sec,  packets are dropped.  Both sends are BE traffic, so packet loss is distributed between the two sends.
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Police and drop
· Configure a 40000kbps CAR rate-limit on traffic from mvid with the drop option.  This requires that Distributed CEF is turned on.  The access group is created for the rate-limit command to reference. The conform-action of set-prec-transmit 3 is used instead of simply transmit because it will be needed in the next experiment. Precedence 3 out of 0-7 was chosen because 3 is the highest class supported by weighted fair queuing (WFQ) configured in the bandwidth reservation tests.

QUESTION: is there a price to pay for marking packets - i.e. does conform-action = transmit give different numbers than set-prec-transmit?

Router(config)#ip cef distributed

Router(config)#access-list 40 permit 192.168.31.28

Router(config)#interface fastethernet 0/0/0

Router(config-if)#rate-limit input access-group 40 40000000 24000 30000 conform-action set-prec-transmit 3 exceed-action drop

· . Send 35000kbps from mvid to nmctv

mvid% gen_send 192.168.37.134 4953 35000 430 100

msg len: 442

sends per second: 9899

· Send 40000kbps from mvid to nmctv

mvid% gen_send 192.168.37.134  4955 40000 500 100

msg len: 506

sends per second:

· Send 45000kbps from mvid to nmctv

mvid% gen_send 192.168.37.134 4956 45000 560 100

msg len: 570

sends per second:

[image: image19.wmf]40Mbps Police and Drop: Recv Packet Loss

0

500

1000

1500

2000

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

Seconds

Number of Packets 

Lost

45000 kbps

40000 kbps

35000 kbps


[image: image20.wmf]40 Mbps Bandwidth Reservation: Recv Bandwitdth, 35Mbps send 

25000000

35000000

45000000

55000000

65000000

1

4

7

10

13

16

19

22

25

28

31

34

37

40

43

46

49

Seconds

Bits Received

35000 kbps

70000 kbps


Bandwidth reservation.

Send a stream of known bandwidth from Fast Ethernet 0/0/0 to Fast Ethernet 0/1/0  and from Fast Ethernet 1/0/0 to Fast Ethernet 0/1/0 at the same time.  The sum of the two bandwidths is greater than the 100Mb supported by Ether0/3. Configure a QOS flow to reserve bandwidth on one of the steams.  Compare the results with the control.

· Configure Queuing on Fast Ethernet 0/1/0 so that when contention occurs, packets from mvid are not dropped, instead all packet dropping occurs on the BE flow from citvid.

From the configuration in the Police and Drop section, packets from mvid are being marked as precedence group 3.  Packets coming from citivid have no associated rate-limit and therefore are marked with the default precedence of 0.  WFQ was tried first, and didn't work.

WFQ configuration:

Router#(config) interface FastEthernet 0/1/0

Router#(config) fair-queue tos 3 weight 40

Router#show access-list

Standard IP access list 40

    permit 192.168.31.28

Router#show interfaces FastEthernet 0/1/0 fair-queue

 FastEthernet0/1/0 queue size 0

        packets output 210136, wfq drops 1, nobuffer drops 0

 WFQ: aggregate queue limit 3232, individual queue limit 1616

      max available buffers 3232

Router#show interfaces FastEthernet 0/0/0 rate-limit

FastEthernet0/0/0

  Input

    matches: access-group 40

      params:  40000000 bps, 24000 limit, 30000 extended limit

      conformed 611834 packets, 303283357 bytes; action: set-prec-transmit 3

      exceeded 34063 packets, 18936880 bytes; action: drop

      last packet: 8ms ago, current burst: 0 bytes

      last cleared 00:12:07 ago, conformed 3334000 bps, exceeded 208000 bps

Router#

QUESTION: why does this configuration show queue size = 0? Is there more that needs to be done to make this configuration functional?

WRED does work with the following configuration. 

Router(config)#interface fastethernet 0/1/0

Router(config-if)#random-detect 

Router(config-if)# random-detect precedence 0 32 256 100

Router(config-if)#random-detect precedence 1 64 256 100

Router(config-if)#random-detect precedence 2 96 256 100

Router(config-if)#random-detect precedence 3 3072 4096 100

Router(config-if)#random-detect precedence 4 160 256 100

Router(config-if)#random-detect precedence 5 192 256 100

Router(config-if)#random-detect precedence 6 224 256 100

Router(config-if)#random-detect precedence 7 256 256 100

Note that I set the minimum queue threshold on precedence queue 0 very low (32) and very high (3072) on precedence queue 3.  This extreme setting is to ensure that the calculated average queue size on precedence queue 3 is always less than the minimum queue threshold.

QUESTION: What happens if the minimum queue threshold for precedence queue 0 is raised?

The same three test flows that were run in the Police and Drop section are run here, the difference being the presence of a 70000kbps BE flow to the same Fast Ethernet receiving interface.  The desired result is to demonstrate a router configuration that allows reserved flows to exhibit packet loss and bandwidth characteristics in the presence of large BE flows equal to characteristics exhibited with no BE competition.

The CAR and WRED configuration has the desired characteristics.  The command show interfaces fastethernet 0/1/0 random-detect shows the precedence 3 queue with no drops.  Comparing the Police and Drop data with the Bandwidth Reservation data shows that packets from the 40000kbps and 45000kbps sends are dropped due to the CAR rate-limit configuration.
· Send 35000kbps from mvid to nmctv and send 70000kbps from citivid to nmctv at the same time

gen_send 192.168.37.134 1307 35000 438 100

msg len: 442

sends per second: 9899

gen_send 192.168.37.134 1308 70000 1000 1150 100

msg len: 1154

sends per second: 7583
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· Send 40000kbps from mvid to nmctv and send 70000kbps from citivid to nmctv at the same time. 

gen_send 192.168.37.134 1290 40000 520 100

msg len: 524

sends per second: 9542

citivid% gen_send 192.168.37.134 1291 70000 1000 1150 100

msg len: 1154

sends per second:7583

[image: image23.wmf]40Mbps Bandwidth Reservation: Recv Bandwidth, 45Mbps Send

25000000

30000000

35000000

40000000

45000000

50000000

55000000

60000000

65000000

1

4

7

10

13

16

19

22

25

28

31

34

37

40

43

46

49

Seconds

Bits Received

45000 kbps

70000 kbps

[image: image24.wmf]40Mbps Bandwidth Reservation: Recv Packet Loss, 45 Mbps Send

0

500

1000

1500

2000

2500

1

4

7

10

13

16

19

22

25

28

31

34

37

40

43

46

49

Seconds

Packets Lost

45000 kbps

70000 kbps


· Send 45000kbps from mvid to nmctv and send 70000kbps from citivid to nmctv at the same time.

gen_send 192.168.37.134 1313 45000 560 100

msg len: 570

sends per second: 9869

gen_send 192.168.37.134 1314 70000 1000 1150 100

msg len: 1154

sends per second: 7583



Configurations

Control Configuration

Current configuration:

!

version 12.0

service timestamps debug uptime

service timestamps log uptime

no service password-encryption

service udp-small-servers

service tcp-small-servers

!

hostname Router

!

boot system flash slot1:rsp-pv-mz.120-4.T.bin

enable password xxxx

!

ip subnet-zero

no ip cef

!

!

!

interface FastEthernet0/0/0

 ip address 192.168.31.6 255.255.255.128

 no ip directed-broadcast

 ip route-cache distributed

!

interface FastEthernet0/1/0

 ip address 192.168.37.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

!

interface FastEthernet1/0/0

 ip address 192.168.41.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

!

interface Ethernet1/1/0

 ip address 192.168.10.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

!

interface Ethernet1/1/1

 no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

interface Ethernet1/1/2

 no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

interface Ethernet1/1/3

 no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

no ip classless

ip route 0.0.0.0 0.0.0.0 192.168.10.1

 no ip http server

!

!

!

line con 0

 password xxxx

 transport input none

line aux 0

line vty 0 4

 password xxxx

 login

!

end

CAR and WRED configuration 

Current configuration:

!

version 12.0

service timestamps debug uptime

service timestamps log uptime

no service password-encryption

service udp-small-servers

service tcp-small-servers

!

hostname Router

!

boot system flash slot1:rsp-pv-mz.120-4.T.bin

enable password xxxx

!

ip subnet-zero

ip cef distributed

!

interface FastEthernet0/0/0

 ip address 192.168.31.6 255.255.255.128

 no ip directed-broadcast

 rate-limit input access-group 40 40000000 24000 30000 conform-action set-prec-transmit 3 exceed-action drop

 ip route-cache distributed

!

interface FastEthernet0/1/0

 ip address 192.168.37.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

 random-detect

 random-detect precedence 0 32 256 100

 random-detect precedence 1 64 256 100

 random-detect precedence 2 96 256 100

 random-detect precedence 3 3072 4096 100

 random-detect precedence 4 160 256 100

 random-detect precedence 5 192 256 100

 random-detect precedence 6 224 256 100

 random-detect precedence 7 256 256 100

!

interface FastEthernet1/0/0

 ip address 192.168.41.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

!

interface Ethernet1/1/0

 ip address 192.168.10.6 255.255.255.0

 no ip directed-broadcast

 ip route-cache distributed

!

interface Ethernet1/1/1

 no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

interface Ethernet1/1/2

  no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

interface Ethernet1/1/3

 no ip address

 no ip directed-broadcast

 ip route-cache distributed

 shutdown

!

no ip classless

ip route 0.0.0.0 0.0.0.0 192.168.10.1

no ip http server

!

access-list 40 permit 192.168.31.28

!

!

line con 0

 password xxxx

 transport input none

line aux 0

line vty 0 4

 password xxxx

 login

!

end

Router#show interfaces random-detect

 FastEthernet0/1/0 queue size 0

        packets output 479, wred drops 0, nobuffer drops 0

 WRED: queue average 0, weight 1/512, max available buffers 3232

Precedence 0: 32 min threshold, 256 max threshold, 1/100 mark weight

       7 packets output, drops: 0 random, 0 threshold

Precedence 1: 64 min threshold, 256 max threshold, 1/100 mark weight

        (no traffic)

Precedence 2: 96 min threshold, 256 max threshold, 1/100 mark weight

        (no traffic)

Precedence 3: 3072 min threshold, 4096 max threshold, 1/100 mark weight

        (no traffic)

Precedence 4: 160 min threshold, 256 max threshold, 1/100 mark weight

        (no traffic)

Precedence 5: 192 min threshold, 256 max threshold, 1/100 mark weight

        (no traffic)

Precedence 6: 224 min threshold, 256 max threshold, 1/100 mark weight

       444 packets output, drops: 0 random, 0 threshold

Precedence 7: 256 min threshold, 256 max threshold, 1/100 mark weight

        (no traffic)

Router#show access-list

Standard IP access list 40

    permit 192.168.31.28

Router#show interfaces rate-limit

FastEthernet0/0/0 

  Input

    matches: access-group 40

      params:  40000000 bps, 24000 limit, 30000 extended limit

      conformed 0 packets, 0 bytes; action: set-prec-transmit 3

      exceeded 0 packets, 0 bytes; action: drop

      last packet: 5320308ms ago, current burst: 0 bytes

      last cleared 00:06:27 ago, conformed 0 bps, exceeded 0 bps
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		35021232

		35007072

		35003536

		35000000

		35007072

		35007072

		35007072

		35003536

		35007072

		35007072

		35007072

		35007072		54927488

		35003536		55013488

		35007072		54995024

		34338096		55247264

		35014144		55219568

		35007072		54794896

		35007072		54321088

		35003536		55225824

		34695904		54284160

		34981648		55598080

		34992928		54588816

		35024752		54985792

		35000000		54671904

		35350064		54893472

		34667616		55253520

		34992928		55164176

		35014144		54838080

		35007072		54884240

		34989392		54305600

		35003536		54813360

		35010608		54453312

		35014144		55053392

		35014144		54194816

		35014144		54896448

		35010608

		34971712

		35035360

		34996464

		35654832

		35007072

		35007072

		35007072

		35007072

		35003536

		35007072

		35007072

		35003536

		35010608

		34932144

		35007072
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		38.167		35021232

		39.167		35007072

		40.167		35003536

		41.167		35000000

		42.167		35007072

		43.167		35007072

		44.167		35007072

		45.167		35003536

		46.167		35007072

		47.167		35007072

		48.168		35007072

		49.168		35007072		54927488

		50.168		35003536		55013488

		51.168		35007072		54995024

		52.168		34338096		55247264

		53.168		35014144		55219568

		54.168		35007072		54794896

		55.168		35007072		54321088

		56.168		35003536		55225824

		57.168		34695904		54284160

		58.168		34981648		55598080

		59.168		34992928		54588816

		60.168		35024752		54985792

		61.168		35000000		54671904

		62.169		35350064		54893472

		63.169		34667616		55253520

		64.169		34992928		55164176

		65.169		35014144		54838080

		66.169		35007072		54884240

		67.169		34989392		54305600

		68.169		35003536		54813360

		69.169		35010608		54453312

		70.169		35014144		55053392

		71.169		35014144		54194816

		72.169		35014144		54896448

		73.169		35010608

		74.169		34971712

		75.17		35035360

		76.17		34996464

		77.17		35654832

		78.17		35007072

		79.17		35007072

		80.17		35007072

		81.17		35007072

		82.17		35003536

		83.17		35007072

		84.17		35007072

		85.17		35003536

		86.171		35010608

		87.171		34932144

		88.171		35007072
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		1006

		1031

		1032

		1016

		1024

		1025

		1031

		998

		1021

		1030

		1033

		1021		1686

		1032		1563

		1028		1541

		1031		1719

		1019		1551

		1028		1730

		1025		1656

		1008		1672

		1022		1555

		1027		1632

		1029		1579

		1019		1622

		1027		1604

		1023		1554

		1023		1748

		1010		1652

		1021		1614

		1024		1589

		925		1639

		1028		1564

		1022		1677

		1024

		1025
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		24.875		0

		25.875		1006

		26.875		1031

		27.875		1032

		28.875		1016

		29.875		1024

		30.876		1025

		31.876		1031

		32.876		998

		33.876		1021

		34.876		1030

		35.876		1033		1686

		36.885		1021		1563

		37.885		1032		1541

		38.886		1028		1719

		39.888		1031		1551

		40.888		1019		1730

		41.889		1028		1656

		42.889		1025		1672

		43.889		1008		1555

		44.889		1022		1632

		45.889		1027		1579

		46.889		1029		1622

		47.889		1019		1604

		48.889		1027		1554

		49.889		1023		1748

		50.889		1023		1652

		51.89		1010		1614

		52.89		1021		1589

		53.89		1024		1639

		54.892		925		1564

		55.892		1028		1677

		56.892		1022

		57.892		1024

		58.892		1025
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		1716

		1722

		1716

		1716

		1723

		1641

		1744

		1689

		1720

		1715

		1720

		1735

		1714

		1739

		1712		1689

		1711		1735

		1717		1551

		1730		1923

		1710		1673

		1730		1762

		1710		1709

		1721		1737

		1715		1701

		1731		1765

		1721		1682

		1724		1753

		1701		1652

		1735		1799

		1709		1695

		1718		1759

		1722		1688

		1724		1727

		1731		1711

		1715		1761

		1721		1678

		1698		1764

		1730		1711

		1727		1710

		1713

		1725

		1718

		1727
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40Mbps Bandwidth Reservation: Recv Packet Loss, 45 Mbps Send
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		14.477		1618

		15.477		1663

		16.477		1688

		17.477		1721

		18.478		1723

		19.478		1718

		20.478		1709

		21.478		1716

		22.478		1722

		23.478		1716

		24.478		1716

		25.478		1723

		26.478		1641

		27.478		1744

		28.478		1689		1689

		29.478		1720		1735

		30.479		1715		1551

		31.479		1720		1923

		32.479		1735		1673

		33.479		1714		1762

		34.479		1739		1709

		35.479		1712		1737

		36.479		1711		1701

		37.479		1717		1765

		38.479		1730		1682

		39.479		1710		1753

		40.48		1730		1652

		41.48		1710		1799

		42.48		1721		1695

		43.48		1715		1759

		44.48		1731		1688

		45.48		1721		1727

		46.48		1724		1711

		47.48		1701		1761

		48.48		1735		1678

		49.48		1709		1764

		50.48		1718		1711

		51.48		1722		1710

		52.48		1724

		53.48		1731

		54.48		1715

		55.481		1721

		56.481		1698

		57.481		1730

		58.481		1727

		59.481		1713

		60.481		1725

		61.481		1718

		62.481		1727
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		35678048

		35749312

		35711584

		35707392

		35686432

		35820640

		35728352

		35686432

		35673856

		35627744

		35883456

		35481024

		35678048		54526464

		36042752		55514992

		35510368		55764256

		35640320		54656416

		35883456		55385744

		35883456		54314832

		35652896		54711808

		35715776		54554864

		35707392		55376512

		35455872		55151968

		36025984		55327376

		35552288		55151968

		35652896		55210336

		35942144		55376512

		35443296		54139424

		36046944		54739504

		36193664		55105808

		35397184		55284192

		36394880		54841056

		35711648		55358048

		35711584		54794896

		35694816

		35694816

		35678048

		35694816

		35686432

		35686432

		35694816

		35648704
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70000 kbps

Seconds
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		25.878		35828304

		26.878		35690624

		27.878		35678048

		28.878		35749312

		29.878		35711584

		30.878		35707392

		31.878		35686432

		32.878		35820640

		33.878		35728352

		34.878		35686432

		35.878		35673856

		36.888		35627744

		37.888		35883456		54526464

		38.889		35481024		55514992

		39.891		35678048		55764256

		40.891		36042752		54656416

		41.891		35510368		55385744

		42.891		35640320		54314832

		43.891		35883456		54711808

		44.891		35883456		54554864

		45.892		35652896		55376512

		46.892		35715776		55151968

		47.892		35707392		55327376

		48.892		35455872		55151968

		49.892		36025984		55210336

		50.892		35552288		55376512

		51.892		35652896		54139424

		52.892		35942144		54739504

		53.892		35443296		55105808

		54.895		36046944		55284192

		55.895		36193664		54841056

		56.895		35397184		55358048

		57.895		36394880		54794896

		58.895		35711648

		59.895		35711584

		60.895		35694816

		61.895		35694816

		62.895		35678048

		63.895		35694816

		64.895		35686432

		65.895		35686432

		66.895		35694816

		67.895		35648704
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		37184160

		37156800

		37179600

		37186800

		37152240

		37145760

		37061040

		36361440

		37437600

		37255200

		37091040

		37257120

		36901440

		37343760

		37061040

		37275360		54434192

		37079280		54025664

		37334640		54718064

		36983520		53237664

		37275360		54490240

		37056480		53964016

		37302720		54173376

		37051920		54019408

		37293600		54130192

		37010880		53954784

		37165920		54231744

		37124880		53979504

		37348320		54517936

		36928800		53825536

		37343760		54167120

		37147680		53973248

		37091040		54213280

		37838160		54084032

		37193280		54120960

		37156800		53936320

		37182240		54240976

		37124880		53964016

		37134000		54099520

		37193280

		37143120

		37170480

		37129440
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		14.479		37334912

		15.48		37228656

		16.48		37242976

		17.48		37189072

		18.48		37152240

		19.48		37177680

		20.48		37216080

		21.48		37184160

		22.48		37156800

		23.48		37179600

		24.48		37186800

		25.48		37152240

		26.48		37145760

		27.481		37061040

		28.481		36361440

		29.481		37437600		54434192

		30.481		37255200		54025664

		31.481		37091040		54718064

		32.481		37257120		53237664

		33.481		36901440		54490240

		34.481		37343760		53964016

		35.481		37061040		54173376

		36.481		37275360		54019408

		37.482		37079280		54130192

		38.482		37334640		53954784

		39.482		36983520		54231744

		40.482		37275360		53979504

		41.482		37056480		54517936

		42.482		37302720		53825536

		43.482		37051920		54167120

		44.482		37293600		53973248

		45.482		37010880		54213280

		46.482		37165920		54084032

		47.482		37124880		54120960

		48.482		37348320		53936320

		49.482		36928800		54240976

		50.482		37343760		53964016

		51.483		37147680		54099520

		52.483		37091040

		53.483		37838160

		54.483		37193280

		55.483		37156800

		56.483		37182240

		57.483		37124880

		58.483		37134000

		59.483		37193280

		60.483		37143120

		61.483		37170480

		62.483		37129440
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		0		1603
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		0		1552
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		0		1627

		0		1661
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		0		1644

		0		1637

		0		1700

		0		1645

		0		1684

		0		1619

		1		1711

		0		1636

		0		1598

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



35000 kbps

70000 kbps

seconds

Packets Lost

40Mbps Bandwidth Reservation: Recv Packet Loss, 35Mbps Send
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		37.165		0

		38.165		0

		39.165		0

		40.165		0

		41.165		1

		42.165		0

		43.165		0

		44.165		0

		45.165		0

		46.165		0

		47.165		0

		48.165		0

		49.166		0		1643

		50.166		0		1624

		51.166		0		1627

		52.166		0		1594

		53.166		0		1603

		54.166		0		1649

		55.166		0		1698

		56.166		0		1600

		57.166		0		1703

		58.166		0		1552

		59.166		0		1703

		60.166		0		1627

		61.166		0		1661

		62.166		0		1637

		63.167		0		1590

		64.167		0		1615

		65.167		0		1644

		66.167		0		1637

		67.167		0		1700

		68.167		0		1645

		69.167		0		1684

		70.167		0		1619

		71.167		1		1711

		72.167		0		1636

		73.167		0		1598

		74.167		0

		75.168		0

		76.168		0

		77.168		0

		78.168		0

		79.168		0

		80.168		0

		81.168		0

		82.168		0

		83.168		0

		84.168		0

		85.168		0

		86.169		0

		87.169		0
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		1622		805		0

		1670		804		0

		1696		805		0

		1725		799		0

		1722		797		0

		1722		805		0

		1725		790		0

		1729		802		0

		1716		806		0

		1722		805		0

		1718		803		0

		1702		801		0

		1721		804		0

		1716		805		0

		1722		756		0

		1705		823		0

		1719		804		0

		1716		806		0

		1711		803

		1713		805

		1719		808

		1715		806

		1718		804

		1721		791

		1718

		1723

		1722

		1723

		1717

		1654
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		20.521		1622		739		0

		21.521		1670		793		0

		22.521		1696		805		0

		23.521		1725		799		0

		24.521		1722		805		0

		25.521		1722		804		0

		26.521		1725		805		0

		27.521		1729		799		0

		28.521		1716		797		0

		29.522		1722		805		0

		30.522		1718		790		0

		31.522		1702		802		0

		32.522		1721		806		0

		33.522		1716		805		0

		34.522		1722		803		0

		35.522		1705		801		0

		36.522		1719		804		0

		37.522		1716		805		0

		38.522		1711		756		0

		39.522		1713		823		0

		40.522		1719		804		0

		41.522		1715		806		0

		42.522		1718		803

		43.522		1721		805

		44.523		1718		808

		45.523		1723		806

		46.523		1722		804

		47.523		1723		791

		48.523		1717

		49.523		1654
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		70014160

		70014144

		70021216

		70007072

		70014144

		70007072

		69376320

		69851488

		70007072

		70014144

		70014144

		70007072

		70007072

		70014144

		70007072

		70014144

		70007072

		70014144

		70007072

		70014144

		70007072

		70007072

		70014144

		70007072

		70014144

		70007072

		70014144

		70007072

		70014144

		70014144

		70007072

		70014144

		70007072

		70007072

		70014144

		70014144

		69956224

		70021216

		69879776

		70007072
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		14.511		70014160

		15.511		70014144

		16.511		70021216

		17.511		70007072

		18.511		70014144

		19.511		70007072

		20.511		69376320

		21.511		69851488

		22.511		70007072

		23.512		70014144

		24.512		70014144

		25.512		70007072

		26.512		70007072

		27.512		70014144

		28.512		70007072

		29.512		70014144

		30.512		70007072

		31.512		70014144

		32.512		70007072

		33.512		70014144

		34.512		70007072

		35.512		70007072

		36.512		70014144

		37.512		70007072

		38.512		70014144

		39.512		70007072

		40.512		70014144

		41.512		70007072

		42.512		70014144

		43.513		70014144

		44.513		70007072

		45.513		70014144

		46.513		70007072

		47.513		70007072

		48.513		70014144

		49.513		70014144

		50.513		69956224

		51.513		70021216

		52.513		69879776

		53.513		70007072
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		40051280

		40000000

		40000000

		40000000

		40000000

		40000000

		40000000

		39995728

		39802224

		40004272

		40000000

		39995728

		40000000

		37482528

		33271600		58042656

		33079360		58030256

		33557824		58184544

		32643616		57900784

		32959744		58575232

		33036640		58191392

		32998192		58248096

		32951200		58347328

		32840128		58198480

		33275872		58205568

		32934112		58212656

		32934112		58269360

		33019552		58000016

		33026832		58242096

		33254512		58099248

		33005472		58127600

		32959744		58298800

		33062272		58242096

		33159264		58036544

		33156256		58092160

		33040912		58262272

		32962752		58170128

		32968288		58340240

		33078096		58170128

		33103728		58099248

		32925568		58283536

		33083632		58226832

		32955472		58235008

		32797408		58212656

		37953712

		39995728
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		17.292		40051280
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		20.292		40000000

		21.292		40000000

		22.292		40000000

		23.292		40000000

		24.292		39995728

		25.292		39802224

		26.293		40004272

		27.293		40000000

		28.293		39995728

		29.293		40000000

		30.293		37482528

		31.293		33271600		58042656

		32.293		33079360		58030256

		33.293		33557824		58184544

		34.293		32643616		57900784

		35.293		32959744		58575232

		36.293		33036640		58191392

		37.293		32998192		58248096

		38.293		32951200		58347328

		39.293		32840128		58198480

		40.294		33275872		58205568

		41.294		32934112		58212656

		42.294		32934112		58269360

		43.294		33019552		58000016

		44.294		33026832		58242096

		45.294		33254512		58099248

		46.294		33005472		58127600

		47.294		32959744		58298800

		48.294		33062272		58242096

		49.294		33159264		58036544

		50.294		33156256		58092160

		51.294		33040912		58262272

		52.294		32962752		58170128

		53.294		32968288		58340240

		54.295		33078096		58170128

		55.295		33103728		58099248

		56.295		32925568		58283536

		57.295		33083632		58226832

		58.295		32955472		58235008

		59.298		32797408		58212656

		60.298		37953712

		61.298		39995728

		62.298		40004272

		63.298		40000000

		64.299		39995728

		65.299		40000000
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		14.17		40038464		70014160

		15.17		40000000		70014144

		16.17		40000000		70021216

		17.17		40004272		70007072

		18.17		39995728		70014144

		19.171		40000000		70007072

		20.171		40000000		69376320

		21.171		39995728		69851488

		22.171		40000000		70007072

		23.171		40000000		70014144

		24.171		40000000		70014144

		25.171		40000000

		26.171		39995728

		27.171		40000000

		28.171		40000000

		29.171		40000000

		30.171		40000000

		31.172		39991456

		32.172		40004272

		33.172		40000000

		34.172		40000000

		35.172		39995728

		36.172		40000000

		37.172		40000000

		38.172		40000000

		39.172		40000000

		40.172		39995728

		41.172		39571536

		42.173		40004272

		43.173		40000000

		44.173		39995728

		45.173		40000000

		46.173		39995728

		47.173		40004272

		48.173		39995728

		49.173		39995728

		50.173		40000000

		51.173		40000000

		52.173		40004272

		53.173		39995728

		54.174		40000000

		55.174		40000000

		56.174		40000000

		57.174		40000000
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		1638		1671

		1638		1655

		1654		1652

		1630		1667

		1616		1665

		1658		1664

		1656		1656

		1632		1696

		1632		1659

		1573		1680

		1639		1675

		1658		1645

		1621		1669

		1603		1691

		1595		1680

		1625		1656

		1650		1671

		1642		1648

		1615		1666
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		28.292		0

		29.292		0

		30.292		470

		31.292		1579		1499

		32.292		1622		1722

		33.292		1505		1688

		34.292		1716		1582

		35.292		1644		1663

		36.292		1638		1671

		37.292		1638		1655

		38.292		1654		1652

		39.292		1630		1667

		40.292		1616		1665

		41.292		1658		1664

		42.293		1656		1656

		43.293		1632		1696

		44.293		1632		1659

		45.293		1573		1680

		46.293		1639		1675

		47.293		1658		1645

		48.293		1621		1669

		49.293		1603		1691

		50.293		1595		1680

		51.293		1625		1656

		52.293		1650		1671

		53.293		1642		1648

		54.293		1615		1666

		55.293		1612		1685

		56.293		1660		1649

		57.293		1624		1665

		58.294		1643		1659

		59.297		1609		1664

		60.297		614

		61.297		0

		62.297		0

		63.297		0

		64.297		0

		65.297		0
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