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Overview

This report summarizes the results of a VoIP Readiness Assessment performed by NetIQ Vivinet Assessor.  A VoIP Readiness Assessment determines whether a particular network is ready to handle voice over IP (VoIP) in its present configuration.  During the assessment, Vivinet Assessor performed some or all of the following tasks: 

1. Compiled an inventory of devices and links on the network.

2. Analyzed the configuration of devices discovered during the inventory.

3. Monitored the utilization of selected devices and links.

4. Modeled link capacity based on the bandwidth required for VoIP calls. 

5. Evaluated the quality of simulated VoIP calls.

Results from any or all of these tasks are presented in this VoIP Readiness Assessment report.

VoIP Readiness Summary

This report contains information gathered during the VoIP Readiness Assessment described below:

	Assessment Name
	Sample

	Network Inventory Status
	Discovery complete.

	Configuration Assessment Status
	No data available.

	Utilization Assessment Status
	Monitoring complete.

	VoIP Quality Assessment Status
	Assessment complete.

	Assessment Report Created Using
	NetIQ Vivinet Assessor 3.2, build level 7138

	Time Report Generated
	Friday, December 09, 2005 11:40:11 AM

	Report Filter
	None

	Content Filter: Sections Omitted
	Call Group Details
Appendix - Router Details
Appendix - Router Interface Details
Appendix - Switch Details
Appendix - Link Details


Network Inventory

Vivinet Assessor discovered routers, switches, and links on the network and queried them to gather information about their suitability for voice over IP traffic.  Refer to the appendices, if included in the report, for detailed information about each discovered device and link that was selected for detailed reporting.  The following tables summarize the findings:

	
	# Discovered
	Details Included For

	Routers
	4
	4

	Switches
	12
	12

	Links
	4
	4


Routers

Of 4 routers that were discovered during the Network Inventory, 4 routers were selected for detailed reporting.  The table below identifies each selected router.  Refer to the appendices, if included in the report, for detailed information about each selected router.

	Name
	Location
	Contact Address
	Vendor
	Model
	OS Revision

	beloverly01.bellevue.netiq
	Bellevue
	10.140.129.24
	Cisco
	cisco3640
	12.2(4)T1

	houhicksj01.houston.netiq
	Houston
	10.152.127.46
	Wellfleet
	wfSwSeries7
	15.4.0.1

	ralddozerjs01.raleigh.netiq
	Raleigh
	10.0.60.165
	Rapid City Communication
	rcA8610
	3.3.0.0

	sjcdhandst01.sanjose.netiq
	San Jose
	10.96.6.229
	Cisco
	cisco4700
	12.1(9)


Switches

Of 12 switches that were discovered during the Network Inventory, 12 switches were selected for detailed reporting.  The table below identifies each selected switch.  Refer to the appendices, if included in the report, for detailed information about each selected switch.

	Name
	Location
	Contact Address
	Vendor
	Model
	OS Revision
	Port Count

	bellevue-rack1.bellevue.netiq
	Bellevue
	10.198.148.223
	Cisco
	catalyst2924MXL
	11.2(9.0)
	24

	bellevue-rack2.bellevue.netiq
	Bellevue
	10.123.135.243
	Cisco
	catalyst3524XL
	12.0(5.2)XU
	24

	bellevue-rack3.bellevue.netiq
	Bellevue
	10.222.223.48
	SynOptics
	sreg-BayStack350-24T-ethSwitchNMM
	2.1.1
	24

	houston-rack1.houston.netiq
	Houston
	10.95.230.183
	Extreme Networks
	alpine3804
	6.2.1b20
	48

	ral-rack1.raleigh.netiq
	Raleigh
	10.78.9.130
	Cisco
	catalyst2924MXL
	11.2(8.6)SA6
	24

	ral-rack2.raleigh.netiq
	Raleigh
	10.177.35.53
	Cisco
	wsc4006sysID
	11.2(8.8)SA4
	98

	ral-rack3.raleigh.netiq
	Raleigh
	10.240.249.66
	Cisco
	catalyst295012G
	12.1(6)EA2a
	12

	sanjose-rack1.sanjose.netiq
	San Jose
	10.128.114.92
	Cisco
	catalyst3524XL
	12.0(5.2)XU
	24

	sanjose-rack2.sanjose.netiq
	San Jose
	10.227.174.151
	SynOptics
	sreg-BayStack350-24T-ethSwitchNMM
	2.1.1
	24

	sanjose-rack3.sanjose.netiq
	San Jose
	10.120.126.207
	Alcatel
	deviceOmniSwitch6624
	5.1.2.28.R02
	24

	sanjose-rack4.sanjose.netiq
	San Jose
	10.88.63.210
	Cisco
	catalyst2908xl
	11.2(8.6)SA6
	8

	sanjose-rack5.sanjose.netiq
	San Jose
	10.19.96.17
	Cisco
	wsc5000sysID
	11.2(8.8)SA4
	16


Links

Of 4 links that were discovered during the Network Inventory, 4 links were selected for detailed reporting.  The table below identifies each selected link.  Refer to the appendices, if included in the report, for detailed information about each selected link.

	Name
	Type
	Speed (kbps)
	CIR (kbps)

	beloverly01.bellevue.netiq:FastEthernet0/0 - sjcdhandst01.sanjose.netiq:FastEthernet0/0
	ethernetCsmacd(6)
	100000
	n/a

	sjcdhandst01.sanjose.netiq:FastEthernet0/0 - ralddozerjs01.raleigh.netiq:FastEthernet0/0
	ethernetCsmacd(6)
	100000
	n/a

	sjcdhandst01.sanjose.netiq:Serial1:95 - Unknown
	frameRelay(32)
	1544
	512

	sjcdhandst01.sanjose.netiq:Serial2 - beloverly01.bellevue.netiq:Serial2
	propPointToPointSerial(22)
	2048
	n/a


Utilization Assessment

Vivinet Assessor monitored the routers, switches, and links discovered on the network to gather information about their current utilization and determine their capacity for carrying VoIP traffic.  From SNMP polling, Vivinet Assessor collected device-specific information about queuing and queue drops; link bandwidth utilization; CPU and memory utilization; and errors.  A device readiness rating was assigned to each monitored device or link based on the findings.

What Was Assessed

Vivinet Assessor conducted the following Utilization Assessment:

	Assessment Name
	Sample

	Utilization Assessment Status
	Monitoring complete.

	Utilization Assessment Length
	2 days

	Start Time
	Monday, October 17, 2005 10:00:00 AM

	Scheduled Stop Time
	Wednesday, October 19, 2005 10:00:00 AM

	Actual Stop Time
	Wednesday, October 19, 2005 10:00:00 AM

	Time Report Generated
	Friday, December 09, 2005 11:40:11 AM

	Report Filter
	None


Every 5 minutes, device Management Information Bases (MIBs) were polled and their utilization statistics were recorded.

Utilization Readiness Ratings

Readiness to carry VoIP was assessed based on the percentage of all measurements for monitored devices and links that fell into each readiness ratings category.  Ratings were assigned according to the following result ranges for this assessment:

	Rating
	Indicator
	Meaning

	Good
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	At least 99.00% of collected measurements rated Good.

	Acceptable
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	At least 98.00% of collected measurements rated Good or Acceptable.  Reconfiguration or an upgrade may be necessary for VoIP readiness.

	Poor
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	Any lower value.  Too few measurements were within acceptable parameters for this assessment.  The device or link may not be ready to carry high-quality VoIP traffic.

	Unavailable
	n/a
	No results were available to report.


Router Readiness Ratings

The table below shows how router measurements were rated.  Ratings were based on the router result ranges for this assessment:

	Measurement
	Good
	Acceptable
	Poor

	Average CPU Utilization (%)
	Less than or equal to 30.0
	Less than or equal to 50.0
	Any higher value

	Average Memory Utilization (%)
	Less than or equal to 30.0
	Less than or equal to 50.0
	Any higher value

	Input Queue Drops (%)
	Less than or equal to 2.0
	Less than or equal to 8.0
	Any higher value

	Output Queue Drops (%)
	Less than or equal to 2.0
	Less than or equal to 8.0
	Any higher value

	Buffer Errors
	Less than or equal to 0
	Less than or equal to 1
	Any higher value

	CRC Errors (%)
	Less than or equal to 2.0
	Less than or equal to 8.0
	Any higher value


Switch Readiness Ratings

The table below shows how switch measurements were rated.  Ratings were based on the switch result ranges for this assessment:

	Measurement
	Good
	Acceptable
	Poor

	Average Backplane Utilization (%)
	Less than or equal to 50.0
	Less than or equal to 75.0
	Any higher value

	Average CPU Utilization (%)
	Less than or equal to 30.0
	Less than or equal to 50.0
	Any higher value


Link Readiness Ratings

The table below shows how link measurements were rated.  Ratings were based on the link result ranges for this assessment:

	Measurement
	Good
	Acceptable
	Poor

	Average Bandwidth Utilization (%)
	Less than or equal to 30.0
	Less than or equal to 50.0
	Any higher value


Utilization Readiness Summary

The chart below shows the percentage of all monitored devices and links that fell into each category of device readiness.
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Router Measurements

The chart below shows the percentage of all measurements collected for monitored routers that fell into each category of device readiness.
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Router Average CPU Utilization

The chart below shows the percentage of all Average CPU Utilization measurements collected for monitored routers that fell into each category of device readiness.
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Router Average Memory Utilization

The chart below shows the percentage of all Average Memory Utilization measurements collected for monitored routers that fell into each category of device readiness.
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Router Input Queue Drops

The chart below shows the percentage of all Input Queue Drops measurements collected for monitored routers that fell into each category of device readiness.
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Router Output Queue Drops

The chart below shows the percentage of all Output Queue Drops measurements collected for monitored routers that fell into each category of device readiness.
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Router Buffer Errors

The chart below shows the percentage of all Buffer Errors measurements collected for monitored routers that fell into each category of device readiness.
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Router CRC Errors

The chart below shows the percentage of all CRC Errors measurements collected for monitored routers that fell into each category of device readiness.
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Router Measurements by Day

The chart below breaks out router device readiness per day by evaluating all measurements collected for monitored routers according to the result ranges defined for the assessment.
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Router Average CPU Utilization by Day

The chart below evaluates router Average CPU Utilization values for each day of the assessment according to the router Average CPU Utilization result ranges defined for the assessment.
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Router Average Memory Utilization by Day

The chart below evaluates router Average Memory Utilization values for each day of the assessment according to the router Average Memory Utilization result ranges defined for the assessment.
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Router Input Queue Drops by Day

The chart below evaluates router Input Queue Drops values for each day of the assessment according to the router Input Queue Drops result ranges defined for the assessment.
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Router Output Queue Drops by Day

The chart below evaluates router Output Queue Drops values for each day of the assessment according to the router Output Queue Drops result ranges defined for the assessment.
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Router Buffer Errors by Day

The chart below evaluates router Buffer Errors values for each day of the assessment according to the router Buffer Errors result ranges defined for the assessment.
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Router CRC Errors by Day

The chart below evaluates router CRC Errors values for each day of the assessment according to the router CRC Errors result ranges defined for the assessment.
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Router Measurements by Hour

The chart below breaks out router device readiness per hour by evaluating all measurements collected for monitored routers according to the result ranges defined for the assessment.
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Router Average CPU Utilization by Hour

The chart below evaluates router Average CPU Utilization values by hour of the day according to the router Average CPU Utilization result ranges defined for the assessment. Each bar shows Average CPU Utilization values averaged across all days of the assessment for that hour.
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Router Average Memory Utilization by Hour

The chart below evaluates router Average Memory Utilization values by hour of the day according to the router Average Memory Utilization result ranges defined for the assessment. Each bar shows Average Memory Utilization values averaged across all days of the assessment for that hour.
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Router Input Queue Drops by Hour

The chart below evaluates router Input Queue Drops values by hour of the day according to the router Input Queue Drops result ranges defined for the assessment. Each bar shows Input Queue Drops values averaged across all days of the assessment for that hour.


[image: image23.emf]Router Input Queue Drops by Hour

0%

20%

40%

60%

80%

100%

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

Input Queue Drops (%)

Good

10010010010010010010096736670727872656972748196100100100100

Acceptable

0%0%0%0%0%0%0%4%26282726212634272625194%0%0%0%0%

Poor

0%0%0%0%0%0%0%0%1%6%3%2%1%2%1%4%2%1%0%0%0%0%0%0%

Unavailable

0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%

Input Queue Drops

.0%.0%.0%.0%.0%.0%.3%.5%1.62.32.11.81.41.92.02.31.71.61.3.7%.1%.0%.0%.0%

12 

A

M

1 

A

M

2 

A

M

3 

A

M

4 

A

M

5 

A

M

6 

A

M

7 

A

M

8 

A

M

9 

A

M

10 

A

M

11 

A

M

12 

P

M

1 

P

M

2 

P

M

3 

P

M

4 

P

M

5 

P

M

6 

P

M

7 

P

M

8 

P

M

9 

P

M

10 

P

M

11 

P

M


Router Output Queue Drops by Hour

The chart below evaluates router Output Queue Drops values by hour of the day according to the router Output Queue Drops result ranges defined for the assessment. Each bar shows Output Queue Drops values averaged across all days of the assessment for that hour.
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Router Buffer Errors by Hour

The chart below evaluates router Buffer Errors values by hour of the day according to the router Buffer Errors result ranges defined for the assessment. Each bar shows Buffer Errors values averaged across all days of the assessment for that hour.
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Router CRC Errors by Hour

The chart below evaluates router CRC Errors values by hour of the day according to the router CRC Errors result ranges defined for the assessment. Each bar shows CRC Errors values averaged across all days of the assessment for that hour.
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Router Utilization Details

The table below summarizes the utilization measurements collected for each router monitored during the assessment.  Readiness Ratings indicators show the rating for each measurement.

	Name
	Results
	Measurements (% of time)

	
	
	All
	Average CPU Utilization
	Average Memory Utilization
	Input Queue Drops
	Output Queue Drops
	Buffer Errors
	CRC Errors

	beloverly01.bellevue.netiq
	Rating
	[image: image27.png]
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	Good
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%

	
	Acceptable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Poor
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Unavailable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Average
	n/a
	10.0%
	9.9%
	0.2%
	0.2%
	0
	0.2%

	houhicksj01.houston.netiq
	Rating
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	Good
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%
	100.00%

	
	Acceptable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Poor
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Unavailable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Average
	n/a
	9.7%
	9.5%
	0.2%
	0.2%
	0
	0.2%

	ralddozerjs01.raleigh.netiq
	Rating
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	Good
	84.58%
	77.30%
	88.73%
	73.14%
	72.10%
	98.27%
	97.92%

	
	Acceptable
	13.78%
	17.68%
	9.71%
	25.30%
	26.17%
	1.73%
	2.08%

	
	Poor
	1.65%
	5.03%
	1.56%
	1.56%
	1.73%
	0.00%
	0.00%

	
	Unavailable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Average
	n/a
	17.3%
	12.8%
	1.6%
	1.7%
	0
	0.3%

	sjcdhandst01.sanjose.netiq
	Rating
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	Good
	84.52%
	77.30%
	88.04%
	73.83%
	70.88%
	98.61%
	98.44%

	
	Acceptable
	13.92%
	19.41%
	9.53%
	23.74%
	27.90%
	1.39%
	1.56%

	
	Poor
	1.56%
	3.29%
	2.43%
	2.43%
	1.21%
	0.00%
	0.00%

	
	Unavailable
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	
	Average
	n/a
	16.5%
	13.3%
	1.6%
	1.8%
	0
	0.3%


Switch Measurements

The chart below shows the percentage of all measurements collected for monitored switches that fell into each category of device readiness.
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Switch Average Backplane Utilization

The chart below shows the percentage of all Average Backplane Utilization measurements collected for monitored switches that fell into each category of device readiness.
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Switch Average CPU Utilization

The chart below shows the percentage of all Average CPU Utilization measurements collected for monitored switches that fell into each category of device readiness.
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Switch Measurements by Day

The chart below breaks out switch device readiness per day by evaluating all measurements collected for monitored switches according to the result ranges defined for the assessment.
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Switch Average Backplane Utilization by Day

The chart below evaluates switch Average Backplane Utilization values for each day of the assessment according to the switch Average Backplane Utilization result ranges defined for the assessment.
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Switch Average CPU Utilization by Day

The chart below evaluates switch Average CPU Utilization values for each day of the assessment according to the switch Average CPU Utilization result ranges defined for the assessment.
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Switch Measurements by Hour

The chart below breaks out switch device readiness per hour by evaluating all measurements collected for monitored switches according to the result ranges defined for the assessment.
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Switch Average Backplane Utilization by Hour

The chart below evaluates switch Average Backplane Utilization values by hour of the day according to the switch Average Backplane Utilization result ranges defined for the assessment. Each bar shows Average Backplane Utilization values averaged across all days of the assessment for that hour.
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Switch Average CPU Utilization by Hour

The chart below evaluates switch Average CPU Utilization values by hour of the day according to the switch Average CPU Utilization result ranges defined for the assessment. Each bar shows Average CPU Utilization values averaged across all days of the assessment for that hour.
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Switch Utilization Details

The table below summarizes the utilization measurements collected for each switch monitored during the assessment.  Readiness Ratings indicators show the rating for each measurement.

	Name
	Location
	Model
	OS Revision
	Results
	Measurements (% of time)

	
	
	
	
	
	All
	Average Backplane Utilization
	Average CPU Utilization

	bellevue-rack1.bellevue.netiq
	Bellevue
	catalyst2924MXL
	11.2(9.0)
	Rating
	[image: image64.png]
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	Good
	100.00%
	100.00%
	100.00%

	
	
	
	
	Acceptable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Poor
	0.00%
	0.00%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	10.7%
	9.7%

	bellevue-rack2.bellevue.netiq
	Bellevue
	catalyst3524XL
	12.0(5.2)XU
	Rating
	[image: image67.png]



	[image: image68.png]
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	Good
	88.47%
	93.07%
	83.88%

	
	
	
	
	Acceptable
	11.44%
	6.93%
	15.94%

	
	
	
	
	Poor
	0.09%
	0.00%
	0.17%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.4%
	16.1%

	bellevue-rack3.bellevue.netiq
	Bellevue
	sreg-BayStack350-24T-ethSwitchNMM
	2.1.1
	Rating
	[image: image70.png]
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	Good
	88.56%
	93.93%
	83.19%

	
	
	
	
	Acceptable
	11.44%
	6.07%
	16.81%

	
	
	
	
	Poor
	0.00%
	0.00%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.8%
	15.9%

	houston-rack1.houston.netiq
	Houston
	alpine3804
	6.2.1b20
	Rating
	[image: image73.png]
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	Good
	89.69%
	93.24%
	86.14%

	
	
	
	
	Acceptable
	10.23%
	6.59%
	13.86%

	
	
	
	
	Poor
	0.09%
	0.17%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.7%
	15.7%

	ral-rack1.raleigh.netiq
	Raleigh
	catalyst2924MXL
	11.2(8.6)SA6
	Rating
	[image: image76.png]
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	Good
	100.00%
	100.00%
	100.00%

	
	
	
	
	Acceptable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Poor
	0.00%
	0.00%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	10.8%
	9.5%

	ral-rack2.raleigh.netiq
	Raleigh
	wsc4006sysID
	11.2(8.8)SA4
	Rating
	[image: image79.png]
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	Good
	89.69%
	95.15%
	84.23%

	
	
	
	
	Acceptable
	10.14%
	4.85%
	15.42%

	
	
	
	
	Poor
	0.17%
	0.00%
	0.35%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.2%
	16.0%

	ral-rack3.raleigh.netiq
	Raleigh
	catalyst295012G
	12.1(6)EA2a
	Rating
	[image: image82.png]
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	Good
	88.56%
	95.15%
	81.98%

	
	
	
	
	Acceptable
	11.18%
	4.85%
	17.50%

	
	
	
	
	Poor
	0.26%
	0.00%
	0.52%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.0%
	16.5%

	sanjose-rack1.sanjose.netiq
	San Jose
	catalyst3524XL
	12.0(5.2)XU
	Rating
	[image: image85.png]



	[image: image86.png]



	[image: image87.png]




	
	
	
	
	Good
	100.00%
	100.00%
	100.00%

	
	
	
	
	Acceptable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Poor
	0.00%
	0.00%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	11.0%
	9.5%

	sanjose-rack2.sanjose.netiq
	San Jose
	sreg-BayStack350-24T-ethSwitchNMM
	2.1.1
	Rating
	[image: image88.png]



	[image: image89.png]
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	Good
	88.73%
	94.11%
	83.36%

	
	
	
	
	Acceptable
	10.83%
	5.89%
	15.77%

	
	
	
	
	Poor
	0.43%
	0.00%
	0.87%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.2%
	16.1%

	sanjose-rack4.sanjose.netiq
	San Jose
	catalyst2908xl
	11.2(8.6)SA6
	Rating
	[image: image91.png]
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	Good
	89.60%
	94.11%
	85.10%

	
	
	
	
	Acceptable
	10.31%
	5.89%
	14.73%

	
	
	
	
	Poor
	0.09%
	0.00%
	0.17%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.5%
	15.4%

	sanjose-rack5.sanjose.netiq
	San Jose
	wsc5000sysID
	11.2(8.8)SA4
	Rating
	[image: image94.png]
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	Good
	88.91%
	93.76%
	84.06%

	
	
	
	
	Acceptable
	11.09%
	6.24%
	15.94%

	
	
	
	
	Poor
	0.00%
	0.00%
	0.00%

	
	
	
	
	Unavailable
	0.00%
	0.00%
	0.00%

	
	
	
	
	Average
	n/a
	25.4%
	16.1%


Link Average Bandwidth Utilization

The chart below shows the percentage of all Average Bandwidth Utilization measurements collected for monitored switches that fell into each category of device readiness.
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Link Average Bandwidth Utilization by Day

The chart below evaluates link Average Bandwidth Utilization values for each day of the assessment according to the link Average Bandwidth Utilization result ranges defined for the assessment.
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Link Average Bandwidth Utilization by Hour

The chart below evaluates link Average Bandwidth Utilization values by hour of the day according to the link Average Bandwidth Utilization result ranges defined for the assessment. Each bar shows Average Bandwidth Utilization values averaged across all days of the assessment for that hour.


[image: image99.emf]Link Average Bandwidth Utilization by Hour

0%

20%

40%

60%

80%

100%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

Average Bandwidth Utilization (%)

Good

10010010010010010010098939079848678898483889597100100100100

Acceptable

0%0%0%0%0%0%0%2%7%7%1711%13209%1615105%3%0%0%0%0%

Poor

0%0%0%0%0%0%0%0%0%3%4%4%1%2%2%0%2%2%0%0%0%0%0%0%

Unavailable

0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%

Avg Bandwidth Util

4.12.72.42.62.76.09.911.014.16.20.18.118.20.18.16.16.17.115.12.7.25.85.73.4

12 

A

M

1 

A

M

2 

A

M

3 

A

M

4 

A

M

5 

A

M

6 

A

M

7 

A

M

8 

A

M

9 

A

M

10 

A

M

11 

A

M

12 

P

M

1 

P

M

2 

P

M

3 

P

M

4 

P

M

5 

P

M

6 

P

M

7 

P

M

8 

P

M

9 

P

M

10 

P

M

11 

P

M


Link Utilization Details

The table below summarizes the utilization measurements collected for each link monitored during the assessment.  Readiness Ratings indicators show the rating for each measurement.

	Name
	Type
	Speed (kbps)
	CIR (kbps)
	Results
	Average Bandwidth Utilization

	beloverly01.bellevue.netiq:FastEthernet0/0 - sjcdhandst01.sanjose.netiq:FastEthernet0/0
	ethernetCsmacd(6)
	100000
	n/a
	Rating
	[image: image100.png]




	
	
	
	
	Good
	97.05%

	
	
	
	
	Acceptable
	2.25%

	
	
	
	
	Poor
	0.69%

	
	
	
	
	Unavailable
	0.00%

	
	
	
	
	Average
	9.9%

	sjcdhandst01.sanjose.netiq:FastEthernet0/0 - ralddozerjs01.raleigh.netiq:FastEthernet0/0
	ethernetCsmacd(6)
	100000
	n/a
	Rating
	[image: image101.png]




	
	
	
	
	Good
	87.69%

	
	
	
	
	Acceptable
	11.27%

	
	
	
	
	Poor
	1.04%

	
	
	
	
	Unavailable
	0.00%

	
	
	
	
	Average
	14.8%

	sjcdhandst01.sanjose.netiq:Serial1:95 - Unknown
	frameRelay(32)
	1544
	512
	Rating
	[image: image102.png]




	
	
	
	
	Good
	98.44%

	
	
	
	
	Acceptable
	0.69%

	
	
	
	
	Poor
	0.87%

	
	
	
	
	Unavailable
	0.00%

	
	
	
	
	Average
	7.3%

	sjcdhandst01.sanjose.netiq:Serial2 - beloverly01.bellevue.netiq:Serial2
	propPointToPointSerial(22)
	2048
	n/a
	Rating
	[image: image103.png]




	
	
	
	
	Good
	90.64%

	
	
	
	
	Acceptable
	8.49%

	
	
	
	
	Poor
	0.87%

	
	
	
	
	Unavailable
	0.00%

	
	
	
	
	Average
	13.0%


Bandwidth Modeling Results

Based on link capacity and utilization data, Vivinet Assessor constructed models of bandwidth usage for selected links under different VoIP implementation scenarios.  Of 3 links that were modeled, 3 modeled links were selected for detailed reporting.  The following table summarizes the findings.

	Name
	sjcdhandst01.sanjose.netiq:FastEthernet0/0 - ralddozerjs01.raleigh.netiq:FastEthernet0/0
	sjcdhandst01.sanjose.netiq:Serial1:95 - Unknown
	sjcdhandst01.sanjose.netiq:Serial1:95 - Unknown

	Type
	ethernetCsmacd(6)
	frameRelay(32)
	frameRelay(32)

	Call Script Name
	G.729 (8 kbps)
	G.729 (8 kbps)
	G.729 (8 kbps)

	Compress RTP
	No
	Yes
	No

	Modeled Calls
	10
	10
	10

	Erlangs
	n/a
	n/a
	n/a

	Blocking
	n/a
	n/a
	n/a

	Speed
	100000 kbps
	512 kbps
	512 kbps

	Average Utilization
	14802.4 kbps
	37.4 kbps
	37.4 kbps

	Added Call Bandwidth
	312.0 kbps
	124.0 kbps
	268.0 kbps

	Target Utilization
	75000 kbps
	384 kbps
	384 kbps

	Above Target
	0.0%
	0.9%
	1.6%

	Call Capacity
	1929
	27
	12


VoIP Quality Assessment

Vivinet Assessor determines how well VoIP will perform once it’s deployed by assessing the quality of simulated VoIP calls sent over the network.  Call quality is evaluated based on the average Mean Opinion Score (MOS) assigned to the simulated calls.  Vivinet Assessor’s objective estimation of a MOS takes into account important factors, such as codec, delay, lost data, and jitter buffer loss, that affect call quality in any VoIP implementation.  A higher MOS estimate indicates higher call quality.

What Was Assessed

Vivinet Assessor conducted the following VoIP Quality Assessment:

	Assessment Name
	Sample

	Schedule Type
	Series of scheduled calls.

	VoIP Quality Assessment Status
	Assessment complete.

	VoIP Quality Assessment Length
	2 days

	Start Time
	Wednesday, October 19, 2005 11:15:00 AM

	Scheduled Stop Time
	Friday, October 21, 2005 11:14:00 AM

	Actual Stop Time
	Friday, October 21, 2005 11:14:00 AM

	Time Report Generated
	Friday, December 09, 2005 11:40:11 AM

	Report Filter
	None


Every 60 minutes, 24 VoIP calls were emulated; each lasted 1 minute.  Of 6 call groups that were assessed, 6 call groups were selected for detailed reporting.

Call Quality Ratings

A MOS was calculated for each simulated call.  The values were categorized as shown in the following table:

	Measurement
	Good
	Acceptable
	Poor

	MOS
	At least 4.03
	At least 3.60
	Any lower value

	Delay (ms)
	Less than or equal to 150
	Less than or equal to 400
	Any higher value

	Jitter Buffer Loss (%)
	Less than or equal to 0.50
	Less than or equal to 1.00
	Any higher value

	Lost Data (%)
	Less than or equal to 0.50
	Less than or equal to 1.00
	Any higher value


Potential Lost Revenue

Telephone service downtime can cause revenue loss, which should be factored into the cost justification for network upgrades to support VoIP.  The VoIP Quality assessment measured downtime as the percentage of simulated VoIP calls whose quality was rated “Poor” or that could not be completed (“Unavailable” calls).  The downtime measurement was then used to estimate revenue loss, based on 100 employees making VoIP calls on the network and 23.78% “Poor” and “Unavailable” calls measured during the assessment.  If no changes are made to the network, Vivinet Assessor projected the following industry-specific revenue loss, shown in the following table:

	Industry
	Lost Revenue Per Hour Per Employee

	Total Lost Revenue

	
	
	Per Hour
	Per Day

	Per Week


	Financial
	$42.67
	$1,014.69
	$8,117.54
	$40,587.70


Call Summary

Call Quality Summary

The chart below shows the percentage of all calls completed during the assessment that fell into each category of call quality.  "Unavailable" call quality indicates that a call could not be connected or failed.
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	Good - At least 4.03 MOS
	Acceptable - At least 3.60 MOS
	Poor - Any lower value


Factors Affecting Call Quality

The chart below shows each call quality impairment factor's contribution to the overall call quality.  Each factor's contribution is shown as a percentage of all call-quality impairments.
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Calls by Group

Call Quality Summary by Call Group

The chart below shows the call quality values for up to 10 call groups, ranked from highest MOS to lowest.
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Call Quality Evaluation by Call Group

The chart below shows the average MOS values for up to 10 call groups, indicating the percentage of completed calls that fell into the MOS result ranges defined for the assessment.


[image: image107.emf]Call Quality Evaluation by Call Group

0%

20%

40%

60%

80%

100%

Good

100.00% 90.63% 39.58% 0.00% 0.00% 0.00%

Acceptable

0.00% 2.60% 44.79% 100.00% 21.88% 0.00%

Poor

0.00% 1.56% 8.33% 0.00% 76.04% 94.79%

Unavailable

0.00% 5.21% 7.29% 0.00% 2.08% 5.21%

Raleigh_Bldg1-

Raleigh_Bldg2 : 

G.711u (64 kbps)

SanJose-

Bellevue : G.711u 

(64 kbps)

Raleigh_Bldg1-

SanJose : G.711u 

(64 kbps)

Raleigh_Bldg1-

Raleigh_Bldg2 : 

G.723.1-ACELP 

SanJose-

Bellevue : 

G.723.1-ACELP 

Raleigh_Bldg1-

SanJose : 

G.723.1-ACELP 


Factors Affecting Call Quality by Call Group

The chart below breaks out call quality impairment factors to show the impact of each (in points subtracted from the MOS) on the overall call quality for up to 10 call groups with the lowest MOS values.
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Delay Summary by Call Group

The chart below shows the average delay values for up to 10 call groups with the highest delay.
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Delay Evaluation by Call Group

The chart below shows the average delay values for up to 10 call groups, indicating the percentage of completed calls that fell into the delay result ranges defined for the assessment.
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Jitter Summary by Call Group

The chart below shows the average jitter buffer loss values (as a percentage of all datagrams sent) for up to 10 call groups with the highest jitter.  Average jitter (in ms) is also reported separately.
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Jitter Evaluation by Call Group

The chart below shows the average jitter buffer loss values for up to 10 call groups, indicating the percentage of completed calls that fell into the jitter result ranges defined for the assessment.
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Lost Data Summary by Call Group

The chart below shows the average lost data values for up to 10 call groups with the most lost data.
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Lost Data Evaluation by Call Group

The chart below shows the average lost data values for up to 10 call groups, indicating the percentage of completed calls that fell into the lost data result ranges defined for the assessment.
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Calls by Day

Call Quality Evaluation by Day

The chart below shows each day's average MOS values with a line graph.  The bar graph evaluates each day's MOS values according to the MOS result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Factors Affecting Call Quality by Day

The chart below breaks out call quality impairment factors to show the impact of each impairment (in points subtracted from the MOS) on the overall call quality per day.
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Delay Evaluation by Day

The chart below shows each day's average delay values with a line graph.  The bar graph evaluates each day's delay values according to the delay result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Jitter Evaluation by Day

The chart below shows each day's average jitter buffer loss values with a line graph.  The bar graph evaluates each day's jitter buffer loss values according to the jitter result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Lost Data Evaluation by Day

The chart below shows each day's average lost data values with a line graph.  The bar graph evaluates each day's lost data values according to the lost data result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Calls by Hour

Call Quality Evaluation by Hour

The chart below shows each hour's average MOS values with a line graph.  The bar graph evaluates each hour's MOS values according to the MOS result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Factors Affecting Call Quality by Hour

The chart below breaks out call quality impairment factors to show the impact of each impairment (in points subtracted from the MOS) on the overall call quality per hour.
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Delay Evaluation by Hour

The chart below shows each hour's average delay values with a line graph.  The bar graph evaluates each hour's delay values according to the delay result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Jitter Evaluation by Hour

The chart below shows each hour's average jitter buffer loss values with a line graph.  The bar graph evaluates each hour's jitter buffer loss values according to the jitter result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.
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Lost Data Evaluation by Hour

The chart below shows each hour's average lost data values with a line graph.  The bar graph evaluates each hour's lost data values according to the lost data result ranges defined for the assessment and shows the percentage of Good, Acceptable, Poor, and Unavailable calls.


[image: image124.emf]Lost Data Evaluation by Hour

0%

20%

40%

60%

80%

100%

0.00%

0.04%

0.08%

0.12%

0.16%

0.20%

Lost Data (%)

Good

909690889292949292908590839283909096929294929696

Acceptable

6%2%4%6%4%4%4%4%6%4%8%8%10%6%8%8%6%4%4%6%2%4%4%2%

Poor

2%2%4%0%2%0%2%4%0%2%0%2%4%0%2%0%4%0%2%0%0%0%0%2%

Unavailable

2%0%2%6%2%4%0%0%2%4%6%0%2%2%6%2%0%0%2%2%4%4%0%0%

Lost Data

.08.05.08.04.06.04.08.11%.06.06.08.10.17.05.09.06.12.05.07.06.03.04.04.04

12 

A

M

1 

A

M

2 

A

M

3 

A

M

4 

A

M

5 

A

M

6 

A

M

7 

A

M

8 

A

M

9 

A

M

10 

A

M

11 

A

M

12 

P

M

1 

P

M

2 

P

M

3 

P

M

4 

P

M

5 

P

M

6 

P

M

7 

P

M

8 

P

M

9 

P

M

10 

P

M

11 

P

M


Calls by Call Script

Call Quality Summary by Call Script

The chart below shows the average MOS values for up to 10 call scripts with the lowest MOS.
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Call Quality Evaluation by Call Script

The chart below shows the average MOS values for up to 10 call scripts, indicating the percentage of completed calls that fell into the MOS result ranges defined for the assessment.
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Factors Affecting Call Quality by Call Script

The chart below breaks out call quality impairment factors to show the impact of each impairment (in points subtracted from the MOS) on the overall call quality per call script.
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Availability Analysis

Explanation

Data may be unavailable due to five factors: endpoint unavailable, test timeout, Assessor unavailable, clock synchronization errors, and network connectivity problems.  Of all calls made, 2% were unavailable.  The charts below show the availability factors as percentages of the total unavailability.

Availability Summary
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Availability by Day
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Availability by Hour
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All Groups Call Quality Summary

	Call Group
	MOS

	Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)
	4.38

	SanJose-Bellevue : G.711u (64 kbps)
	4.33

	Raleigh_Bldg1-SanJose : G.711u (64 kbps)
	3.99

	Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)
	3.64

	SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)
	3.57

	Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)
	3.36


Appendix A – VoIP Quality Configuration

Call Groups

	Endpoint 1
	Endpoint 2
	Call Script
	Concurrent Calls
	Port Range
	Comment

	Raleigh_Bldg1
	Raleigh_Bldg2
	G.711u (64 kbps)
	6
	
	G.711u (64 kbps) : Raleigh_Bldg1-Raleigh_Bldg2 6

	Raleigh_Bldg1
	Raleigh_Bldg2
	G.723.1-ACELP (5.3 kbps)
	6
	
	G.723.1-ACELP (5.3 kbps) : Raleigh_Bldg1-Raleigh_Bldg2 6

	Raleigh_Bldg1
	SanJose
	G.711u (64 kbps)
	2
	
	G.711u (64 kbps) : Raleigh_Bldg1-SanJose 2

	Raleigh_Bldg1
	SanJose
	G.723.1-ACELP (5.3 kbps)
	2
	
	G.723.1-ACELP (5.3 kbps) : Raleigh_Bldg1-SanJose 2

	SanJose
	Bellevue
	G.711u (64 kbps)
	4
	
	G.711u (64 kbps) : SanJose-Bellevue 4

	SanJose
	Bellevue
	G.723.1-ACELP (5.3 kbps)
	4
	
	G.723.1-ACELP (5.3 kbps) : SanJose-Bellevue 4


Background Traffic

	Endpoint 1
	Endpoint 2
	Configured Data Rate
	Port Range
	Initial Delay
	Comment

	Raleigh_Bldg2
	Raleigh_Bldg1
	10 Mbps (Ethernet)
	
	0
	10 Mpbs (Ethernet) : Raleigh_Bldg2-Raleigh_Bldg1

	SanJose
	Bellevue
	1.544 Mbps (T1)
	
	0
	1.544Mbps (T1) : SanJose-Bellevue


Endpoints

	Name
	Address
	Increment
	Setup Address
	NAT Address
	Version
	Build Level
	Operating System

	Bellevue
	10.50.1.31
	n/a
	10.50.1.31
	
	4.5
	2169
	Windows 2000

	Raleigh_Bldg1
	10.41.6.165
	n/a
	10.41.6.165
	
	4.5
	2169
	Sun Solaris

	Raleigh_Bldg2
	10.41.3.20
	n/a
	10.41.3.20
	
	4.5
	2169
	Linux

	SanJose
	10.5.101.137
	n/a
	10.5.101.137
	
	4.5
	2169
	Windows XP (32-bit)


Call Scripts

	G.711u (64 kbps)

	Codec
	G.711u

	Packet Loss Concealment
	Off

	Silence Suppression
	Disabled

	Voice Activity Rate
	50%

	Delay Between Datagrams
	20 ms

	Service Quality Name
	n/a

	Service Quality Type
	n/a

	Service Quality Value
	n/a

	Jitter Buffer
	40 ms

	Additional Fixed Delay
	0 ms

	Initial Delay
	0


	G.723.1-ACELP (5.3 kbps)

	Codec
	G.723.1-ACELP

	Packet Loss Concealment
	Off

	Silence Suppression
	Disabled

	Voice Activity Rate
	50%

	Delay Between Datagrams
	30 ms

	Service Quality Name
	n/a

	Service Quality Type
	n/a

	Service Quality Value
	n/a

	Jitter Buffer
	60 ms

	Additional Fixed Delay
	0 ms

	Initial Delay
	0


Assessment Options

	Schedule Type
	Series of scheduled calls.

	Call Duration
	1 minute

	Schedule Duration
	2 days 0 hours

	Call Interval
	60 minutes

	Destination Port Minimum
	Auto

	Destination Port Maximum
	Auto

	Override Timing Record Duration
	Off

	Timing Record Duration
	5 seconds

	Reporting Port
	Auto

	MOS Good
	At least 4.03 MOS

	MOS Acceptable
	At least 3.60 MOS

	MOS Poor
	Any lower value

	Lost Data Good
	Less than or equal to 0.50%

	Lost Data Acceptable
	Less than or equal to 1.00%

	Lost Data Poor
	Any higher value

	Jitter Buffer Loss Good
	Less than or equal to 0.50%

	Jitter Buffer Loss Acceptable
	Less than or equal to 1.00%

	Jitter Buffer Loss Poor
	Any higher value

	Delay Good
	Less than or equal to 150 ms

	Delay Acceptable
	Less than or equal to 400 ms

	Delay Poor
	Any higher value


VoIP Quality - Design
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Appendix B – Call Quality Score Calculation

NetIQ uses a modified version of the ITU G.107 standard E-Model equation to calculate a Mean Opinion Score (MOS) estimate for each call group.

The E-Model, developed by the European Telecommunications Standards Institute (ETSI), has become ITU standard G.107. This algorithm is used to evaluate the quality of a transmission by factoring in the "mouth-to-ear" characteristics of a speech path.

In calculating the MOS score, Vivinet Assessor modifies the E-model slightly, using the following factors to calculate the MOS:

Delay

Also known as latency, delay is the sum of network delay, packetization delay, and jitter buffer delay. Delayed datagrams are perhaps the single greatest hindrance to VoIP call quality.

Jitter Buffer Loss

Jitter occurs when there are variations in datagram arrival times within a single transmission. When jitter exceeds jitter buffer capacity, datagram loss occurs, reducing call clarity.

Lost Data

Datagrams that never arrived at the receiving endpoint. A lost datagram can mean the loss of an entire word or syllable in a conversation.

A MOS of 5 is excellent; a MOS of 1 is unacceptably poor. The following table (taken from ITU G.107) summarizes the relationship between the MOS and user satisfaction:

	Mean Opinion Score (lower limit)
	User Satisfaction

	4.34
	Very satisfied

	4.03
	Satisfied

	3.60
	Some users dissatisfied

	3.10
	Many users dissatisfied

	2.58
	Nearly all users dissatisfied


By default, Vivinet Assessor maps MOS estimates to three quality categories:

	Mean Opinion Score Range
	Quality
	Meaning
	Color

	5.0 - 4.03
	Good
	Most or nearly all users satisfied
	Green

	4.02 – 3.60
	Acceptable
	Some users satisfied
	Yellow

	Below 3.60
	Poor
	Most or nearly all users dissatisfied
	Red


Appendix C – Codec Types and Values

In a VoIP transmission, the codec samples the sound and determines the data rate.  VoIP Quality assessments can be performed using different codec types to compare performance metrics.  See the Vivinet Assessor Help for more information.

G.711u

ITU standard for H.323-compliant codecs. Uses the u-law for companding, the most frequently used method in the USA. PLC is an option.

G.711a

ITU standard for H.323-compliant codecs. Uses the A-law for companding, a popular standard in Europe. PLC is an option.

G.726

A waveform coder that uses Adaptive Differential Pulse Code Modulation (ADPCM). ADPCM is a variation of pulse code modulation (PCM), which only sends the difference between two adjacent samples, producing a lower bit rate.

G.729

High-performing codec; offers compression with high quality.

G.729A

Also known as G.729 Annex A. High-performing codec; offers compression with high quality. Similar to G.729, but optimized for voice over frame relay, teleconferencing, and other applications.

G.723.1--MPMLQ
Uses the multipulse maximum likelihood quantization (MPMLQ) compression algorithm.

G.723.1--ACELP

Uses the conjugate structure algebraic code excited linear predictive compression (ACELP) algorithm.

In the table below, the "packetization delay" refers to the delay this codec introduces as it converts a signal from analog to digital; this delay is included in the MOS estimate, as is the "jitter buffer delay," the delay introduced by the effects of buffering to reduce delay variability. See the Vivinet Assessor Help for more information.

	Codec
	Default Data Rate
	Default Datagram Size
	Packetization Delay
	Default Jitter Buffer Delay
	Theoretical Maximum MOS

	G.711u;
G.711a
	64 kbps
	20 ms
	1.0 ms
	2 datagrams
(40 ms)
	4.40

	G.726
	32 kbps
	20 ms
	1.0 ms
	2 datagrams
40 ms
	4.22

	G.729;
G.729A
	8 kbps
	20 ms
	35.0 ms
	2 datagrams
(40 ms)
	4.07

	G.723.1

MPMLQ
	6.3 kbps
	30 ms
	67.5 ms
	2 datagrams
(60 ms)
	3.87

	G.723.1 ACELP
	5.3 kbps
	30 ms
	67.5 ms
	2 datagrams
(60 ms)
	3.69


Note: The smallest jitter buffer allowed is 10 ms; this size is used to calculate the theoretical maximum MOS.

� The figures for average revenue lost were calculated by TeleChoice, Inc., a leading telecom consulting and analyst firm.  The figures were derived based on specific and factual industry information provided by select U.S. companies in each segment as well as from U.S. government compiled information. Information was collected and analyzed in 2002 although much of the underlying data was from 2000 and 2001.


� Assumes standard 8-hour workday.


� Assumes standard 40-hour workweek.
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Calculations

		Hour		Unavailable		Poor		Acceptable		Good

		12 AM		0%		0%		0%		100%

		1 AM		0%		0%		0%		100%

		2 AM		0%		0%		0%		100%

		3 AM		0%		0%		0%		100%

		4 AM		0%		0%		0%		100%

		5 AM		0%		0%		0%		100%

		6 AM		0%		0%		0%		100%

		7 AM		0%		0%		1%		99%

		8 AM		0%		1%		13%		86%

		9 AM		0%		2%		18%		80%

		10 AM		0%		3%		18%		80%

		11 AM		0%		1%		16%		83%

		12 PM		0%		1%		11%		88%

		1 PM		0%		2%		16%		82%

		2 PM		0%		3%		16%		81%

		3 PM		0%		3%		15%		82%

		4 PM		0%		2%		15%		83%

		5 PM		0%		1%		13%		86%

		6 PM		0%		1%		10%		89%

		7 PM		0%		0%		3%		97%

		8 PM		0%		0%		0%		100%

		9 PM		0%		0%		0%		100%

		10 PM		0%		0%		0%		100%

		11 PM		0%		0%		0%		100%





RawData

		Hour		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		576		576

		1		0		0		0		576		576

		2		0		0		0		576		576

		3		0		0		0		576		576

		4		0		0		0		576		576

		5		0		0		0		576		576

		6		0		0		0		576		576

		7		0		0		6		570		576

		8		0		6		74		496		576

		9		0		12		104		460		576

		10		0		15		105		480		600

		11		0		7		92		477		576

		12		0		6		66		504		576

		13		0		13		92		471		576

		14		0		20		91		465		576

		15		0		15		88		473		576

		16		0		9		88		479		576

		17		0		4		76		496		576

		18		0		4		60		512		576

		19		0		0		17		559		576

		20		0		0		0		576		576

		21		0		0		0		576		576

		22		0		0		0		576		576

		23		0		0		0		576		576
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Calculations

		Good		Acceptable		Poor		Unavailable
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Calculations

				Delay (ms)

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		195

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		168

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		132

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		107

		SanJose-Bellevue : G.711u (64 kbps)		81

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		46





RawData

				Delay (ms)

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		194.6593406593

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		168.4654255319

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		132.3836805556

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		107.095505618

		SanJose-Bellevue : G.711u (64 kbps)		81.0714285714

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		46.0902777778
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Calculations

				Delay (ms)		Unavailable		Poor		Acceptable		Good

		10/19/05		112		1.28%		0.00%		24.36%		74.36%

		10/20/05		111		2.60%		0.00%		23.96%		73.44%

		10/21/05		110		2.65%		0.00%		24.24%		73.11%





RawData

				Delay (ms)		Unavailable		Poor		Acceptable		Good

		10/19/2005		112.2938311688		0.0128205128		0		0.2435897436		0.7435897436

		10/20/2005		110.9786096257		0.0260416667		0		0.2395833333		0.734375

		10/21/2005		109.8326848249		0.0265151515		0		0.2424242424		0.7310606061
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Chart1

		0		0		0		0		0

		0.0416666667		0.0416666667		0.0416666667		0.0416666667		0.0416666667

		0.0833333333		0.0833333333		0.0833333333		0.0833333333		0.0833333333

		0.125		0.125		0.125		0.125		0.125

		0.1666666667		0.1666666667		0.1666666667		0.1666666667		0.1666666667

		0.2083333333		0.2083333333		0.2083333333		0.2083333333		0.2083333333

		0.25		0.25		0.25		0.25		0.25

		0.2916666667		0.2916666667		0.2916666667		0.2916666667		0.2916666667

		0.3333333333		0.3333333333		0.3333333333		0.3333333333		0.3333333333

		0.375		0.375		0.375		0.375		0.375

		0.4166666667		0.4166666667		0.4166666667		0.4166666667		0.4166666667

		0.4583333333		0.4583333333		0.4583333333		0.4583333333		0.4583333333

		0.5		0.5		0.5		0.5		0.5

		0.5416666667		0.5416666667		0.5416666667		0.5416666667		0.5416666667

		0.5833333333		0.5833333333		0.5833333333		0.5833333333		0.5833333333

		0.625		0.625		0.625		0.625		0.625

		0.6666666667		0.6666666667		0.6666666667		0.6666666667		0.6666666667

		0.7083333333		0.7083333333		0.7083333333		0.7083333333		0.7083333333

		0.75		0.75		0.75		0.75		0.75

		0.7916666667		0.7916666667		0.7916666667		0.7916666667		0.7916666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		0.875		0.875		0.875		0.875		0.875

		0.9166666667		0.9166666667		0.9166666667		0.9166666667		0.9166666667

		0.9583333333		0.9583333333		0.9583333333		0.9583333333		0.9583333333
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Calculations

		Order				MOS		Codec		Lost Data		Jitter		Delay

		0		12 AM		3.94		0.36		0.04		0.00		0.07

		0		1 AM		3.96		0.35		0.03		0.00		0.07

		0		2 AM		3.95		0.36		0.03		0.00		0.07

		0		3 AM		3.96		0.34		0.04		0.00		0.06

		0		4 AM		3.93		0.36		0.05		0.00		0.07

		0		5 AM		3.94		0.37		0.03		0.00		0.08

		0		6 AM		3.96		0.35		0.03		0.00		0.07

		0		7 AM		3.94		0.35		0.05		0.00		0.07

		0		8 AM		3.96		0.35		0.03		0.00		0.07

		0		9 AM		3.92		0.37		0.04		0.00		0.08

		0		10 AM		3.86		0.34		0.04		0.07		0.09

		0		11 AM		3.89		0.35		0.06		0.00		0.10

		0		12 PM		3.88		0.36		0.07		0.00		0.10

		0		1 PM		3.92		0.35		0.04		0.01		0.09

		0		2 PM		3.94		0.34		0.05		0.00		0.08

		0		3 PM		3.93		0.36		0.03		0.00		0.09

		0		4 PM		3.90		0.35		0.07		0.00		0.08

		0		5 PM		3.95		0.35		0.02		0.00		0.09

		0		6 PM		3.94		0.36		0.04		0.00		0.07

		0		7 PM		3.94		0.36		0.03		0.00		0.08

		0		8 PM		3.94		0.37		0.03		0.00		0.08

		0		9 PM		3.97		0.35		0.02		0.00		0.06

		0		10 PM		3.97		0.35		0.03		0.00		0.07

		0		11 PM		3.98		0.35		0.02		0.00		0.06





RawData

						MOS		Codec		Lost Data		Jitter		Delay

				0		3.941685016		0.360022551		0.0397780395		0		0.0683726335

				1		3.9648378081		0.3525220812		0.0252010562		0		0.0672972946

				2		3.9531335258		0.360022551		0.028516931		0		0.0681852323

				3		3.9616369457		0.3446882571		0.0386479655		0		0.0648850717

				4		3.932273436		0.360022551		0.0465176566		0		0.0710445965

				5		3.9352707707		0.3678491282		0.0314773899		0		0.0752609513

				6		3.9617140808		0.3525220812		0.0279132394		0		0.0677088387

				7		3.9409181333		0.3525220812		0.0502011347		0		0.0662168908

				8		3.9634842694		0.3450216113		0.029752936		0		0.0715994232

				9		3.9212071554		0.3678491282		0.0385809312		0		0.0822210253

				10		3.8629109398		0.3446882571		0.0416893707		0.0672332874		0.093336385

				11		3.8880023043		0.3525220812		0.0634990371		0.0035083386		0.1023264788

				12		3.8780118512		0.360022551		0.0725344906		0		0.0992893472

				13		3.9242803843		0.3450216113		0.0410905401		0.0142351141		0.0852305901

				14		3.9355301742		0.3446882571		0.0519796963		0		0.0776601124

				15		3.9264961257		0.360022551		0.0347923679		0		0.0885471954

				16		3.9049422237		0.3525220812		0.0676011471		0		0.0847927879

				17		3.9482365419		0.3525220812		0.0222843205		0		0.0868152965

				18		3.9376177471		0.360022551		0.0383900017		0		0.0738279402

				19		3.9422125513		0.360022551		0.0314496976		0		0.0761734401

				20		3.9368020478		0.3678491282		0.026057145		0		0.079149919

				21		3.9691886412		0.3525220812		0.0237037295		0		0.0644437881

				22		3.9668051282		0.3525220812		0.0250765886		0		0.065454442

				23		3.976748482		0.3525220812		0.0163897196		0		0.0641979572
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Calculations

				MOS

		G.723.1-ACELP (5.3 kbps)		3.58

		G.711u (64 kbps)		4.30





RawData

				MOS

		G.723.1-ACELP (5.3 kbps)		3.5752927521

		G.711u (64 kbps)		4.3029589711
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Calculations

				MOS		Codec		Lost Data		Jitter		Delay

		G.723.1-ACELP (5.3 kbps)		3.58		0.71		0.02		0.00		0.11

		G.711u (64 kbps)		4.30		0.00		0.06		0.01		0.04





RawData

				MOS		Codec		Lost Data		Jitter		Delay

		G.723.1-ACELP (5.3 kbps)		3.5752927521		0.7050441623		0.015483967		0		0.1140373585

		G.711u (64 kbps)		4.3029589711		0		0.0609144631		0.0069104625		0.0390743432
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Calculations

				Clock Sync		Assessor Unavailable		Test Timeout		Endpoint Unavailable		Network Connectivity

		10/19/05		0.00%		0.00%		25.00%		50.00%		25.00%

		10/20/05		0.00%		0.00%		20.00%		33.33%		46.67%

		10/21/05		0.00%		0.00%		0.00%		42.86%		57.14%
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Calculations

		Order				Clock Sync		Assessor Unavailable		Test Timeout		Endpoint Unavailable		Network Connectivity

		1		2 AM		.00%		.00%		100.00%		.00%		.00%

		2		3 AM		.00%		.00%		.00%		66.67%		33.33%

		3		4 AM		.00%		.00%		.00%		.00%		100.00%

		4		5 AM		.00%		.00%		50.00%		.00%		50.00%

		5		8 AM		.00%		.00%		.00%		100.00%		.00%

		6		9 AM		.00%		.00%		.00%		.00%		100.00%

		7		10 AM		.00%		.00%		33.33%		33.33%		33.33%

		8		12 PM		.00%		.00%		.00%		.00%		100.00%

		9		1 PM		.00%		.00%		.00%		100.00%		.00%

		10		2 PM		.00%		.00%		.00%		66.67%		33.33%

		11		3 PM		.00%		.00%		.00%		100.00%		.00%

		12		6 PM		.00%		.00%		.00%		100.00%		.00%

		13		7 PM		.00%		.00%		.00%		.00%		100.00%

		14		8 PM		.00%		.00%		50.00%		.00%		50.00%

		15		9 PM		.00%		.00%		.00%		50.00%		50.00%

		16		12 AM		.00%		.00%		.00%		.00%		100.00%





RawData

						Clock Sync		Assessor Unavailable		Test Timeout		Endpoint Unavailable		Network Connectivity

		16		0		0		0		0		0		1

		1		2		0		0		1		0		0

		2		3		0		0		0		0.6666666667		0.3333333333

		3		4		0		0		0		0		1

		4		5		0		0		0.5		0		0.5

		5		8		0		0		0		1		0

		6		9		0		0		0		0		1

		7		10		0		0		0.3333333333		0.3333333333		0.3333333333

		8		12		0		0		0		0		1

		9		13		0		0		0		1		0

		10		14		0		0		0		0.6666666667		0.3333333333

		11		15		0		0		0		1		0

		12		18		0		0		0		1		0

		13		19		0		0		0		0		1

		14		20		0		0		0.5		0		0.5

		15		21		0		0		0		0.5		0.5
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Calculations

		Network Connectivity		Endpoint Unavailable		Test Timeout		Assessor Unavailable		Clock Sync

		0.46		0.38		0.15		0.00		0.00
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Calculations

				Unavailable		Poor		Acceptable		Good

		G.723.1-ACELP (5.3 kbps)		1.56%		41.15%		57.29%		0.00%

		G.711u (64 kbps)		2.95%		1.91%		8.33%		86.81%
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Calculations

		Order				Jitter Buffer Loss		Unavailable		Poor		Acceptable		Good		Average Jitter (ms)

		0		12 AM		.00%		2%		0%		0%		98%		18

		0		1 AM		.00%		0%		0%		0%		100%		18

		0		2 AM		.00%		2%		0%		0%		98%		19

		0		3 AM		.00%		6%		0%		0%		94%		19

		0		4 AM		.00%		2%		0%		0%		98%		18

		0		5 AM		.00%		4%		0%		0%		96%		20

		0		6 AM		.00%		0%		0%		0%		100%		20

		0		7 AM		.00%		0%		0%		0%		100%		21

		0		8 AM		.00%		2%		0%		0%		98%		23

		0		9 AM		.00%		4%		0%		0%		96%		23

		0		10 AM		.08%		6%		2%		6%		85%		31

		0		11 AM		.00%		0%		0%		0%		100%		35

		0		12 PM		.00%		2%		0%		0%		98%		33

		0		1 PM		.02%		2%		0%		2%		96%		32

		0		2 PM		.00%		6%		0%		0%		94%		26

		0		3 PM		.00%		2%		0%		0%		98%		27

		0		4 PM		.00%		0%		0%		0%		100%		26

		0		5 PM		.00%		0%		0%		0%		100%		31

		0		6 PM		.00%		2%		0%		0%		98%		22

		0		7 PM		.00%		2%		0%		0%		98%		22

		0		8 PM		.00%		4%		0%		0%		96%		22

		0		9 PM		.00%		4%		0%		0%		96%		18

		0		10 PM		.00%		0%		0%		0%		100%		21

		0		11 PM		.00%		0%		0%		0%		100%		21





RawData

						Jitter Buffer Loss		Unavailable		Poor		Acceptable		Good		Average Jitter (ms)

				0		0		0.0208333333		0		0		0.9791666667		17.7021276596

				1		0		0		0		0		1		17.9791666667

				2		0		0.0208333333		0		0		0.9791666667		19.2765957447

				3		0		0.0625		0		0		0.9375		19.3333333333

				4		0		0.0208333333		0		0		0.9791666667		18.3617021277

				5		0		0.0416666667		0		0		0.9583333333		20.1739130435

				6		0		0		0		0		1		20.1354166667

				7		0		0		0		0		1		20.59375

				8		0		0.0208333333		0		0		0.9791666667		23.2765957447

				9		0		0.0416666667		0		0		0.9583333333		23.2934782609

				10		0.0008444444		0.0625		0.0208333333		0.0625		0.8541666667		30.7

				11		0.0000416667		0		0		0		1		35.375

				12		0		0.0208333333		0		0		0.9791666667		33.4893617021

				13		0.0001702128		0.0208333333		0		0.0208333333		0.9583333333		32.3191489362

				14		0		0.0625		0		0		0.9375		26.4777777778

				15		0		0.0208333333		0		0		0.9791666667		26.6382978723

				16		0		0		0		0		1		26.2395833333

				17		0		0		0		0		1		31.2708333333

				18		0		0.0208333333		0		0		0.9791666667		21.5425531915

				19		0		0.0208333333		0		0		0.9791666667		21.8936170213

				20		0		0.0416666667		0		0		0.9583333333		22.402173913

				21		0		0.0416666667		0		0		0.9583333333		17.8804347826

				22		0		0		0		0		1		21.1041666667

				23		0		0		0		0		1		21.09375
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Calculations

		Order				Lost Data		Unavailable		Poor		Acceptable		Good

		0		12 AM		.08%		2%		2%		6%		90%

		0		1 AM		.05%		0%		2%		2%		96%

		0		2 AM		.08%		2%		4%		4%		90%

		0		3 AM		.04%		6%		0%		6%		88%

		0		4 AM		.06%		2%		2%		4%		92%

		0		5 AM		.04%		4%		0%		4%		92%

		0		6 AM		.08%		0%		2%		4%		94%

		0		7 AM		.11%		0%		4%		4%		92%

		0		8 AM		.06%		2%		0%		6%		92%

		0		9 AM		.06%		4%		2%		4%		90%

		0		10 AM		.08%		6%		0%		8%		85%

		0		11 AM		.10%		0%		2%		8%		90%

		0		12 PM		.17%		2%		4%		10%		83%

		0		1 PM		.05%		2%		0%		6%		92%

		0		2 PM		.09%		6%		2%		8%		83%

		0		3 PM		.06%		2%		0%		8%		90%

		0		4 PM		.12%		0%		4%		6%		90%

		0		5 PM		.05%		0%		0%		4%		96%

		0		6 PM		.07%		2%		2%		4%		92%

		0		7 PM		.06%		2%		0%		6%		92%

		0		8 PM		.03%		4%		0%		2%		94%

		0		9 PM		.04%		4%		0%		4%		92%

		0		10 PM		.04%		0%		0%		4%		96%

		0		11 PM		.04%		0%		2%		2%		96%





RawData

						Lost Data		Unavailable		Poor		Acceptable		Good

				0		0.0008295427		0.0208333333		0.0208333333		0.0625		0.8958333333

				1		0.0005076628		0		0.0208333333		0.0208333333		0.9583333333

				2		0.0007816092		0.0208333333		0.0416666667		0.0416666667		0.8958333333

				3		0.0004444444		0.0625		0		0.0625		0.875

				4		0.0006329176		0.0208333333		0.0208333333		0.0416666667		0.9166666667

				5		0.0004102949		0.0416666667		0		0.0416666667		0.9166666667

				6		0.0007653257		0		0.0208333333		0.0416666667		0.9375

				7		0.0010751916		0		0.0416666667		0.0416666667		0.9166666667

				8		0.0005610174		0.0208333333		0		0.0625		0.9166666667

				9		0.0005787106		0.0416666667		0.0208333333		0.0416666667		0.8958333333

				10		0.0007831418		0.0625		0		0.0833333333		0.8541666667

				11		0.0009841954		0		0.0208333333		0.0833333333		0.8958333333

				12		0.0016537051		0.0208333333		0.0416666667		0.1041666667		0.8333333333

				13		0.0005478112		0.0208333333		0		0.0625		0.9166666667

				14		0.0009358876		0.0625		0.0208333333		0.0833333333		0.8333333333

				15		0.0005849841		0.0208333333		0		0.0833333333		0.8958333333

				16		0.0011637931		0		0.0416666667		0.0625		0.8958333333

				17		0.0004659962		0		0		0.0416666667		0.9583333333

				18		0.0007072634		0.0208333333		0.0208333333		0.0416666667		0.9166666667

				19		0.0006035706		0.0208333333		0		0.0625		0.9166666667

				20		0.0003043478		0.0416666667		0		0.0208333333		0.9375

				21		0.0004047976		0.0416666667		0		0.0416666667		0.9166666667

				22		0.0004295977		0		0		0.0416666667		0.9583333333

				23		0.0003644636		0		0.0208333333		0.0208333333		0.9583333333
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Calculations

		Order				Delay (ms)		Unavailable		Poor		Acceptable		Good

		0		12 AM		107		2%		0%		25%		73%

		0		1 AM		107		0%		0%		25%		75%

		0		2 AM		108		2%		0%		25%		73%

		0		3 AM		105		6%		0%		21%		73%

		0		4 AM		108		2%		0%		25%		73%

		0		5 AM		110		4%		0%		25%		71%

		0		6 AM		107		0%		0%		25%		75%

		0		7 AM		107		0%		0%		25%		75%

		0		8 AM		108		2%		0%		23%		75%

		0		9 AM		113		4%		0%		25%		71%

		0		10 AM		118		6%		0%		21%		73%

		0		11 AM		120		0%		0%		25%		75%

		0		12 PM		121		2%		0%		25%		73%

		0		1 PM		116		2%		0%		23%		75%

		0		2 PM		113		6%		0%		21%		73%

		0		3 PM		116		2%		0%		25%		73%

		0		4 PM		116		0%		0%		25%		75%

		0		5 PM		116		0%		0%		25%		75%

		0		6 PM		111		2%		0%		25%		73%

		0		7 PM		111		2%		0%		25%		73%

		0		8 PM		113		4%		0%		25%		71%

		0		9 PM		106		4%		0%		21%		75%

		0		10 PM		105		0%		0%		25%		75%

		0		11 PM		106		0%		0%		25%		75%





RawData

						Delay (ms)		Unavailable		Poor		Acceptable		Good

				0		107.4468085106		0.0208333333		0		0.25		0.7291666667

				1		106.5416666667		0		0		0.25		0.75

				2		107.6595744681		0.0208333333		0		0.25		0.7291666667

				3		104.7111111111		0.0625		0		0.2083333333		0.7291666667

				4		108.0957446809		0.0208333333		0		0.25		0.7291666667

				5		109.8913043478		0.0416666667		0		0.25		0.7083333333

				6		106.6666666667		0		0		0.25		0.75

				7		106.9583333333		0		0		0.25		0.75

				8		108.2872340426		0.0208333333		0		0.2291666667		0.75

				9		113.4782608696		0.0416666667		0		0.25		0.7083333333

				10		118.1333333333		0.0625		0		0.2083333333		0.7291666667

				11		119.6354166667		0		0		0.25		0.75

				12		120.6595744681		0.0208333333		0		0.25		0.7291666667

				13		116.2446808511		0.0208333333		0		0.2291666667		0.75

				14		112.9777777778		0.0625		0		0.2083333333		0.7291666667

				15		115.8085106383		0.0208333333		0		0.25		0.7291666667

				16		115.5		0		0		0.25		0.75

				17		116.1458333333		0		0		0.25		0.75

				18		110.7340425532		0.0208333333		0		0.25		0.7291666667

				19		110.8617021277		0.0208333333		0		0.25		0.7291666667

				20		112.7717391304		0.0416666667		0		0.25		0.7083333333

				21		106.0108695652		0.0416666667		0		0.2083333333		0.75

				22		105.1458333333		0		0		0.25		0.75

				23		105.6770833333		0		0		0.25		0.75
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Calculations

				Lost Data		Unavailable		Poor		Acceptable		Good

		10/19/05		0.05%		1.28%		0.64%		3.53%		94.55%

		10/20/05		0.07%		2.60%		1.74%		6.08%		89.58%

		10/21/05		0.08%		2.65%		1.89%		6.06%		89.39%





RawData

				Lost Data		Unavailable		Poor		Acceptable		Good

		10/19/2005		0.0004901478		0.0128205128		0.0064102564		0.0352564103		0.9455128205

		10/20/2005		0.0007446883		0.0260416667		0.0173611111		0.0607638889		0.8958333333

		10/21/2005		0.0008071917		0.0265151515		0.0189393939		0.0606060606		0.8939393939
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Calculations

		Order				MOS		Unavailable		Poor		Acceptable		Good

		0		12 AM		3.94		2%		21%		33%		44%

		0		1 AM		3.96		0%		23%		31%		46%

		0		2 AM		3.95		2%		21%		31%		46%

		0		3 AM		3.96		6%		13%		40%		42%

		0		4 AM		3.93		2%		23%		31%		44%

		0		5 AM		3.94		4%		21%		33%		42%

		0		6 AM		3.96		0%		17%		35%		48%

		0		7 AM		3.94		0%		19%		38%		44%

		0		8 AM		3.96		2%		21%		31%		46%

		0		9 AM		3.92		4%		27%		27%		42%

		0		10 AM		3.86		6%		27%		31%		35%

		0		11 AM		3.89		0%		27%		31%		42%

		0		12 PM		3.88		2%		27%		31%		40%

		0		1 PM		3.92		2%		25%		31%		42%

		0		2 PM		3.94		6%		23%		29%		42%

		0		3 PM		3.93		2%		25%		29%		44%

		0		4 PM		3.90		0%		27%		31%		42%

		0		5 PM		3.95		0%		25%		29%		46%

		0		6 PM		3.94		2%		23%		31%		44%

		0		7 PM		3.94		2%		25%		29%		44%

		0		8 PM		3.94		4%		21%		33%		42%

		0		9 PM		3.97		4%		8%		44%		44%

		0		10 PM		3.97		0%		15%		38%		48%

		0		11 PM		3.98		0%		15%		38%		48%





RawData

						MOS		Unavailable		Poor		Acceptable		Good

				0		3.941685016		0.0208333333		0.2083333333		0.3333333333		0.4375

				1		3.9648378081		0		0.2291666667		0.3125		0.4583333333

				2		3.9531335258		0.0208333333		0.2083333333		0.3125		0.4583333333

				3		3.9616369457		0.0625		0.125		0.3958333333		0.4166666667

				4		3.932273436		0.0208333333		0.2291666667		0.3125		0.4375

				5		3.9352707707		0.0416666667		0.2083333333		0.3333333333		0.4166666667

				6		3.9617140808		0		0.1666666667		0.3541666667		0.4791666667

				7		3.9409181333		0		0.1875		0.375		0.4375

				8		3.9634842694		0.0208333333		0.2083333333		0.3125		0.4583333333

				9		3.9212071554		0.0416666667		0.2708333333		0.2708333333		0.4166666667

				10		3.8629109398		0.0625		0.2708333333		0.3125		0.3541666667

				11		3.8880023043		0		0.2708333333		0.3125		0.4166666667

				12		3.8780118512		0.0208333333		0.2708333333		0.3125		0.3958333333

				13		3.9242803843		0.0208333333		0.25		0.3125		0.4166666667

				14		3.9355301742		0.0625		0.2291666667		0.2916666667		0.4166666667

				15		3.9264961257		0.0208333333		0.25		0.2916666667		0.4375

				16		3.9049422237		0		0.2708333333		0.3125		0.4166666667

				17		3.9482365419		0		0.25		0.2916666667		0.4583333333

				18		3.9376177471		0.0208333333		0.2291666667		0.3125		0.4375

				19		3.9422125513		0.0208333333		0.25		0.2916666667		0.4375

				20		3.9368020478		0.0416666667		0.2083333333		0.3333333333		0.4166666667

				21		3.9691886412		0.0416666667		0.0833333333		0.4375		0.4375

				22		3.9668051282		0		0.1458333333		0.375		0.4791666667

				23		3.976748482		0		0.1458333333		0.375		0.4791666667
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Calculations

				Jitter Buffer Loss		Unavailable		Poor		Acceptable		Good		Average Jitter (ms)

		10/19/05		0.00%		1.28%		0.00%		0.00%		98.72%		26

		10/20/05		0.01%		2.60%		0.17%		0.52%		96.70%		23

		10/21/05		0.00%		2.65%		0.00%		0.38%		96.97%		22





RawData

				Jitter Buffer Loss		Unavailable		Poor		Acceptable		Good		Average Jitter (ms)

		10/19/2005		0		0.0128205128		0		0		0.9871794872		25.8392857143

		10/20/2005		0.0000641711		0.0260416667		0.0017361111		0.0052083333		0.9670138889		23.3172905526

		10/21/2005		0.0000466926		0.0265151515		0		0.0037878788		0.9696969697		21.9435797665
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Calculations

				Lost Data

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		0.41%

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		0.41%

		SanJose-Bellevue : G.711u (64 kbps)		0.01%

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		0.00%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%





RawData

				Lost Data

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		0.0041348315

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		0.0041050903

		SanJose-Bellevue : G.711u (64 kbps)		0.0001428571

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		0.0000458547

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0
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Calculations

				MOS		Unavailable		Poor		Acceptable		Good

		10/19/05		3.95		1.28%		22.44%		30.77%		45.51%

		10/20/05		3.93		2.60%		21.18%		33.33%		42.88%

		10/21/05		3.93		2.65%		21.21%		34.09%		42.05%





RawData

				MOS		Unavailable		Poor		Acceptable		Good

		10/19/2005		3.9480763629		0.0128205128		0.2243589744		0.3076923077		0.4551282051

		10/20/2005		3.9329825269		0.0260416667		0.2118055556		0.3333333333		0.4288194444

		10/21/2005		3.9304838054		0.0265151515		0.2121212121		0.3409090909		0.4204545455
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Calculations

				MOS		Codec		Lost Data		Jitter		Delay

		10/19/05		3.95		0.35		0.03		0.00		0.08

		10/20/05		3.93		0.35		0.04		0.01		0.08

		10/21/05		3.93		0.36		0.04		0.00		0.07
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Calculations

				Unavailable		Poor		Acceptable		Good

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		7.29%		4.17%		34.38%		54.17%

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		5.21%		13.54%		26.04%		55.21%

		SanJose-Bellevue : G.711u (64 kbps)		5.21%		0.00%		1.56%		93.23%

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		2.08%		0.00%		0.52%		97.40%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%		0.00%		0.00%		100.00%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%		0.00%		0.00%		100.00%
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Calculations

				Jitter Buffer Loss		Average Jitter (ms)

		SanJose-Bellevue : G.711u (64 kbps)		0.02%		37

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		0.01%		49

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		0.00%		37

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		0.00%		43

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%		8

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%		8





RawData

				Jitter Buffer Loss		Average Jitter (ms)

		SanJose-Bellevue : G.711u (64 kbps)		0.0002307692		37.25

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		0.0000674157		48.8651685393

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		0		37.4813829787

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		0		42.6208791209

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0		7.9618055556

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0		8.0989583333
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Calculations

				Unavailable		Poor		Acceptable		Good

		SanJose-Bellevue : G.711u (64 kbps)		5.21%		0.52%		1.56%		92.71%

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		7.29%		0.00%		1.04%		91.67%

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		2.08%		0.00%		0.00%		97.92%

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		5.21%		0.00%		0.00%		94.79%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%		0.00%		0.00%		100.00%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%		0.00%		0.00%		100.00%
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Calculations

				Unavailable		Poor		Acceptable		Good

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		5.21%		0.00%		94.79%		0.00%

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		2.08%		0.00%		97.40%		0.52%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%		0.00%		0.00%		100.00%

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		7.29%		0.00%		0.00%		92.71%

		SanJose-Bellevue : G.711u (64 kbps)		5.21%		0.00%		0.00%		94.79%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%		0.00%		0.00%		100.00%
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Calculations

				Unavailable		Poor		Acceptable		Good

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		0.00%		0.00%		0.00%		100.00%

		SanJose-Bellevue : G.711u (64 kbps)		5.21%		1.56%		2.60%		90.63%

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		7.29%		8.33%		44.79%		39.58%

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		0.00%		0.00%		100.00%		0.00%

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		2.08%		76.04%		21.88%		0.00%

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		5.21%		94.79%		0.00%		0.00%
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Calculations

				MOS		Codec		Lost Data		Jitter		Delay

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.36		0.71		0.09		0.00		0.25

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.57		0.71		0.00		0.00		0.13

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.64		0.71		0.00		0.00		0.06

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.99		0.00		0.36		0.00		0.06

		SanJose-Bellevue : G.711u (64 kbps)		4.33		0.00		0.01		0.02		0.05

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.38		0.00		0.00		0.00		0.03





RawData

				MOS		Codec		Lost Data		Jitter		Delay

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.363114949		0.7050441623		0.0942515671		0		0.2474475616

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.5737583804		0.7050441623		0.0010772164		0		0.1299784808

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.6433366479		0.7050441623		0		0		0.0614774298

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.9883596034		0		0.3578886663		0.0045960316		0.0590139386

		SanJose-Bellevue : G.711u (64 kbps)		4.3327519986		0		0.0120829318		0.0189774821		0.0460458275

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.3813513764		0		0		0		0.0285068636
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Calculations

				MOS

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.38

		SanJose-Bellevue : G.711u (64 kbps)		4.33

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.99

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.64

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.57

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.36





RawData

				MOS

		Raleigh_Bldg1-Raleigh_Bldg2 : G.711u (64 kbps)		4.3813513764

		SanJose-Bellevue : G.711u (64 kbps)		4.3327519986

		Raleigh_Bldg1-SanJose : G.711u (64 kbps)		3.9883596034

		Raleigh_Bldg1-Raleigh_Bldg2 : G.723.1-ACELP (5.3 kbps)		3.6433366479

		SanJose-Bellevue : G.723.1-ACELP (5.3 kbps)		3.5737583804

		Raleigh_Bldg1-SanJose : G.723.1-ACELP (5.3 kbps)		3.363114949
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Calculations

		Hour		Avg Bandwidth Util		Unavailable		Poor		Acceptable		Good

		12 AM		4.1%		0%		0%		0%		100%

		1 AM		2.7%		0%		0%		0%		100%

		2 AM		2.4%		0%		0%		0%		100%

		3 AM		2.6%		0%		0%		0%		100%

		4 AM		2.7%		0%		0%		0%		100%

		5 AM		6.0%		0%		0%		0%		100%

		6 AM		9.9%		0%		0%		0%		100%

		7 AM		11.0%		0%		0%		2%		98%

		8 AM		14.7%		0%		0%		7%		93%

		9 AM		16.8%		0%		3%		7%		90%

		10 AM		20.1%		0%		4%		17%		79%

		11 AM		18.1%		0%		4%		11%		84%

		12 PM		18.7%		0%		1%		13%		86%

		1 PM		20.8%		0%		2%		20%		78%

		2 PM		18.4%		0%		2%		9%		89%

		3 PM		16.8%		0%		0%		16%		84%

		4 PM		16.7%		0%		2%		15%		83%

		5 PM		17.1%		0%		2%		10%		88%

		6 PM		15.5%		0%		0%		5%		95%

		7 PM		12.5%		0%		0%		3%		97%

		8 PM		7.2%		0%		0%		0%		100%

		9 PM		5.8%		0%		0%		0%		100%

		10 PM		5.7%		0%		0%		0%		100%

		11 PM		3.4%		0%		0%		0%		100%





RawData

		Hour		Avg Bandwidth Util		Unavailable		Poor		Acceptable		Good		Total

		0		4.0729166667		0		0		0		96		96

		1		2.6979166667		0		0		0		96		96

		2		2.4479166667		0		0		0		96		96

		3		2.5833333333		0		0		0		96		96

		4		2.65625		0		0		0		96		96

		5		5.9583333333		0		0		0		96		96

		6		9.90625		0		0		0		96		96

		7		11.03125		0		0		2		94		96

		8		14.6666666667		0		0		7		89		96

		9		16.75		0		3		7		86		96

		10		20.1		0		4		17		79		100

		11		18.0625		0		4		11		81		96

		12		18.6875		0		1		12		83		96

		13		20.8020833333		0		2		19		75		96

		14		18.4270833333		0		2		9		85		96

		15		16.7604166667		0		0		15		81		96

		16		16.7291666667		0		2		14		80		96

		17		17.0520833333		0		2		10		84		96

		18		15.5208333333		0		0		5		91		96

		19		12.4583333333		0		0		3		93		96

		20		7.1666666667		0		0		0		96		96

		21		5.7604166667		0		0		0		96		96

		22		5.6666666667		0		0		0		96		96

		23		3.4166666667		0		0		0		96		96
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Calculations
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Calculations

		Day		Avg Bandwidth Util		Unavailable		Poor		Acceptable		Good

		10/17/05		13.6%		0.00%		1.34%		7.89%		90.77%

		10/18/05		11.5%		0.00%		0.78%		5.82%		93.40%

		10/19/05		7.4%		0.00%		0.41%		2.27%		97.31%





RawData

		Day		Avg Bandwidth Util		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		13.5699404762		0		9		53		610		672

		10/18/05		11.5		0		9		67		1076		1152

		10/19/05		7.3842975207		0		2		11		471		484
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Calculations

		Day		Avg CPU Util		Unavailable		Poor		Acceptable		Good

		10/17/05		17.3%		0.00%		0.22%		16.29%		83.50%

		10/18/05		14.2%		0.00%		0.22%		11.52%		88.26%

		10/19/05		10.0%		0.00%		0.08%		4.58%		95.34%





RawData

		Day		Avg CPU Util		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		17.2911255411		0		4		301		1543		1848

		10/18/05		14.1972853535		0		7		365		2796		3168

		10/19/05		10.0142749812		0		1		61		1269		1331
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Calculations

		Hour		Avg Backplane Util		Unavailable		Poor		Acceptable		Good

		12 AM		7.1%		0%		0%		0%		100%

		1 AM		5.3%		0%		0%		0%		100%

		2 AM		5.2%		0%		0%		0%		100%

		3 AM		5.3%		0%		0%		0%		100%

		4 AM		5.1%		0%		0%		0%		100%

		5 AM		10.8%		0%		0%		0%		100%

		6 AM		18.8%		0%		0%		0%		100%

		7 AM		22.7%		0%		0%		0%		100%

		8 AM		30.0%		0%		0%		2%		98%

		9 AM		33.9%		0%		0%		8%		92%

		10 AM		35.7%		0%		0%		17%		83%

		11 AM		34.6%		0%		0%		13%		88%

		12 PM		32.6%		0%		0%		6%		94%

		1 PM		35.5%		0%		0%		16%		84%

		2 PM		36.3%		0%		0%		17%		83%

		3 PM		34.2%		0%		0%		11%		89%

		4 PM		33.0%		0%		0%		7%		93%

		5 PM		32.9%		0%		0%		6%		94%

		6 PM		31.1%		0%		0%		1%		99%

		7 PM		21.4%		0%		0%		0%		100%

		8 PM		14.3%		0%		0%		0%		100%

		9 PM		10.4%		0%		0%		0%		100%

		10 PM		10.5%		0%		0%		0%		100%

		11 PM		7.0%		0%		0%		0%		100%





RawData

		Hour		Avg Backplane Util		Unavailable		Poor		Acceptable		Good		Total

		0		7.0909090909		0		0		0		264		264

		1		5.2840909091		0		0		0		264		264

		2		5.2462121212		0		0		0		264		264

		3		5.321969697		0		0		0		264		264

		4		5.1212121212		0		0		0		264		264

		5		10.7916666667		0		0		0		264		264

		6		18.8257575758		0		0		0		264		264

		7		22.7386363636		0		0		0		264		264

		8		30.0151515152		0		0		4		260		264

		9		33.8863636364		0		0		21		243		264

		10		35.68		0		1		46		228		275

		11		34.5606060606		0		0		33		231		264

		12		32.5871212121		0		0		15		249		264

		13		35.4772727273		0		0		42		222		264

		14		36.2689393939		0		0		46		218		264

		15		34.2121212121		0		0		29		235		264

		16		32.9621212121		0		0		18		246		264

		17		32.928030303		0		0		16		248		264

		18		31.053030303		0		0		3		261		264

		19		21.3863636364		0		0		0		264		264

		20		14.2840909091		0		0		0		264		264

		21		10.3863636364		0		0		0		264		264

		22		10.5454545455		0		0		0		264		264

		23		7.0113636364		0		0		0		264		264
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Calculations

		Hour		Avg CPU Util		Unavailable		Poor		Acceptable		Good

		12 AM		4.6%		0%		0%		0%		100%

		1 AM		3.6%		0%		0%		0%		100%

		2 AM		3.2%		0%		0%		0%		100%

		3 AM		3.3%		0%		0%		0%		100%

		4 AM		3.3%		0%		0%		0%		100%

		5 AM		7.0%		0%		0%		0%		100%

		6 AM		12.6%		0%		0%		0%		100%

		7 AM		15.1%		0%		0%		1%		99%

		8 AM		20.7%		0%		0%		18%		82%

		9 AM		21.8%		0%		0%		21%		78%

		10 AM		23.8%		0%		0%		28%		72%

		11 AM		23.1%		0%		1%		28%		71%

		12 PM		20.7%		0%		0%		23%		77%

		1 PM		24.8%		0%		2%		32%		66%

		2 PM		23.9%		0%		0%		27%		72%

		3 PM		23.4%		0%		1%		27%		72%

		4 PM		21.5%		0%		0%		23%		77%

		5 PM		21.5%		0%		0%		22%		78%

		6 PM		20.6%		0%		0%		22%		78%

		7 PM		15.0%		0%		0%		2%		98%

		8 PM		9.7%		0%		0%		0%		100%

		9 PM		6.9%		0%		0%		0%		100%

		10 PM		6.5%		0%		0%		0%		100%

		11 PM		4.4%		0%		0%		0%		100%





RawData

		Hour		Avg CPU Util		Unavailable		Poor		Acceptable		Good		Total

		0		4.5984848485		0		0		0		264		264

		1		3.5795454545		0		0		0		264		264

		2		3.1742424242		0		0		0		264		264

		3		3.2840909091		0		0		0		264		264

		4		3.2878787879		0		0		0		264		264

		5		7.0454545455		0		0		0		264		264

		6		12.5757575758		0		0		0		264		264

		7		15.053030303		0		0		2		262		264

		8		20.7348484848		0		0		48		216		264

		9		21.821969697		0		1		56		207		264

		10		23.8254545455		0		1		76		198		275

		11		23.1287878788		0		3		73		188		264

		12		20.7234848485		0		0		62		202		264

		13		24.8333333333		0		4		85		175		264

		14		23.8787878788		0		1		72		191		264

		15		23.4242424242		0		2		72		190		264

		16		21.4545454545		0		0		61		203		264

		17		21.5113636364		0		0		58		206		264

		18		20.571969697		0		0		58		206		264

		19		14.9696969697		0		0		4		260		264

		20		9.6704545455		0		0		0		264		264

		21		6.8598484848		0		0		0		264		264

		22		6.5037878788		0		0		0		264		264

		23		4.3901515152		0		0		0		264		264
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Calculations

		Hour		Unavailable		Poor		Acceptable		Good

		12 AM		0%		0%		0%		100%

		1 AM		0%		0%		0%		100%

		2 AM		0%		0%		0%		100%

		3 AM		0%		0%		0%		100%

		4 AM		0%		0%		0%		100%

		5 AM		0%		0%		0%		100%

		6 AM		0%		0%		0%		100%

		7 AM		0%		0%		0%		100%

		8 AM		0%		0%		10%		90%

		9 AM		0%		0%		15%		85%

		10 AM		0%		0%		22%		77%

		11 AM		0%		1%		20%		79%

		12 PM		0%		0%		15%		85%

		1 PM		0%		1%		24%		75%

		2 PM		0%		0%		22%		77%

		3 PM		0%		0%		19%		80%

		4 PM		0%		0%		15%		85%

		5 PM		0%		0%		14%		86%

		6 PM		0%		0%		12%		88%

		7 PM		0%		0%		1%		99%

		8 PM		0%		0%		0%		100%

		9 PM		0%		0%		0%		100%

		10 PM		0%		0%		0%		100%

		11 PM		0%		0%		0%		100%





RawData

		Hour		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		528		528

		1		0		0		0		528		528

		2		0		0		0		528		528

		3		0		0		0		528		528

		4		0		0		0		528		528

		5		0		0		0		528		528

		6		0		0		0		528		528

		7		0		0		2		526		528

		8		0		0		52		476		528

		9		0		1		77		450		528

		10		0		2		122		426		550

		11		0		3		106		419		528

		12		0		0		77		451		528

		13		0		4		127		397		528

		14		0		1		118		409		528

		15		0		2		101		425		528

		16		0		0		79		449		528

		17		0		0		74		454		528

		18		0		0		61		467		528

		19		0		0		4		524		528

		20		0		0		0		528		528

		21		0		0		0		528		528

		22		0		0		0		528		528

		23		0		0		0		528		528






_1195633686.xls
Chart1

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Switch Measurements by Day

0

0.0011

0.1082

0.8907

0

0.0013

0.0819

0.9168

0

0.0004

0.0304

0.9692



Chart

		





Chart

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Switch Measurements by Day

0

0.0011

0.1082

0.8907

0

0.0013

0.0819

0.9168

0

0.0004

0.0304

0.9692



Calculations

		Day		Unavailable		Poor		Acceptable		Good

		10/17/05		0.00%		0.11%		10.82%		89.07%

		10/18/05		0.00%		0.13%		8.19%		91.68%

		10/19/05		0.00%		0.04%		3.04%		96.92%





RawData

		Day		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0		4		400		3292		3696

		10/18/05		0		8		519		5809		6336

		10/19/05		0		1		81		2580		2662
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Calculations

		Day		Avg Backplane Util		Unavailable		Poor		Acceptable		Good

		10/17/05		25.9%		0.00%		0.00%		5.36%		94.64%

		10/18/05		21.6%		0.00%		0.03%		4.86%		95.11%

		10/19/05		14.8%		0.00%		0.00%		1.50%		98.50%





RawData

		Day		Avg Backplane Util		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		25.8912337662		0		0		99		1749		1848

		10/18/05		21.6114267677		0		1		154		3013		3168

		10/19/05		14.7918858002		0		0		20		1311		1331
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Calculations

		Hour		Output Queue Drops		Unavailable		Poor		Acceptable		Good

		12 AM		.0%		0%		0%		0%		100%

		1 AM		.0%		0%		0%		0%		100%

		2 AM		.0%		0%		0%		0%		100%

		3 AM		.0%		0%		0%		0%		100%

		4 AM		.0%		0%		0%		0%		100%

		5 AM		.1%		0%		0%		0%		100%

		6 AM		.3%		0%		0%		0%		100%

		7 AM		.5%		0%		0%		1%		99%

		8 AM		1.6%		0%		0%		27%		73%

		9 AM		2.0%		0%		0%		34%		66%

		10 AM		2.5%		0%		2%		34%		64%

		11 AM		2.0%		0%		0%		32%		68%

		12 PM		1.6%		0%		0%		28%		72%

		1 PM		2.1%		0%		4%		25%		71%

		2 PM		2.3%		0%		6%		26%		68%

		3 PM		1.8%		0%		0%		27%		73%

		4 PM		1.8%		0%		2%		27%		71%

		5 PM		1.8%		0%		3%		26%		71%

		6 PM		1.6%		0%		0%		24%		76%

		7 PM		.9%		0%		0%		11%		89%

		8 PM		.3%		0%		0%		0%		100%

		9 PM		.0%		0%		0%		0%		100%

		10 PM		.0%		0%		0%		0%		100%

		11 PM		.0%		0%		0%		0%		100%





RawData

		Hour		Output Queue Drops		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		0		96		96

		1		0		0		0		0		96		96

		2		0		0		0		0		96		96

		3		0		0		0		0		96		96

		4		0		0		0		0		96		96

		5		0.0625		0		0		0		96		96

		6		0.3125		0		0		0		96		96

		7		0.4583333333		0		0		1		95		96

		8		1.625		0		0		26		70		96

		9		1.96875		0		0		33		63		96

		10		2.45		0		2		34		64		100

		11		1.9895833333		0		0		31		65		96

		12		1.5729166667		0		0		27		69		96

		13		2.1041666667		0		4		24		68		96

		14		2.2708333333		0		6		25		65		96

		15		1.7604166667		0		0		26		70		96

		16		1.8333333333		0		2		26		68		96

		17		1.8229166667		0		3		25		68		96

		18		1.59375		0		0		23		73		96

		19		0.875		0		0		11		85		96

		20		0.2916666667		0		0		0		96		96

		21		0		0		0		0		96		96

		22		0		0		0		0		96		96

		23		0.03125		0		0		0		96		96






_1195633670.xls
Chart1

		0		0		0		0		0

		0.0416666667		0.0416666667		0.0416666667		0.0416666667		0.0416666667

		0.0833333333		0.0833333333		0.0833333333		0.0833333333		0.0833333333

		0.125		0.125		0.125		0.125		0.125

		0.1666666667		0.1666666667		0.1666666667		0.1666666667		0.1666666667

		0.2083333333		0.2083333333		0.2083333333		0.2083333333		0.2083333333

		0.25		0.25		0.25		0.25		0.25

		0.2916666667		0.2916666667		0.2916666667		0.2916666667		0.2916666667

		0.3333333333		0.3333333333		0.3333333333		0.3333333333		0.3333333333

		0.375		0.375		0.375		0.375		0.375

		0.4166666667		0.4166666667		0.4166666667		0.4166666667		0.4166666667

		0.4583333333		0.4583333333		0.4583333333		0.4583333333		0.4583333333

		0.5		0.5		0.5		0.5		0.5

		0.5416666667		0.5416666667		0.5416666667		0.5416666667		0.5416666667

		0.5833333333		0.5833333333		0.5833333333		0.5833333333		0.5833333333

		0.625		0.625		0.625		0.625		0.625

		0.6666666667		0.6666666667		0.6666666667		0.6666666667		0.6666666667

		0.7083333333		0.7083333333		0.7083333333		0.7083333333		0.7083333333

		0.75		0.75		0.75		0.75		0.75

		0.7916666667		0.7916666667		0.7916666667		0.7916666667		0.7916666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		0.875		0.875		0.875		0.875		0.875

		0.9166666667		0.9166666667		0.9166666667		0.9166666667		0.9166666667

		0.9583333333		0.9583333333		0.9583333333		0.9583333333		0.9583333333



CRC Errors

Unavailable

Poor

Acceptable

Good

CRC Errors (%)

Router CRC Errors by Hour

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0.001

0

0

0

1

0.004

0

0

0.02

0.98

0.005

0

0

0

1

0.005

0

0

0.03

0.97

0.006

0

0

0.04

0.96

0.005

0

0

0.02

0.98

0.006

0

0

0.01

0.99

0.007

0

0

0.03

0.97

0.005

0

0

0

1

0.006

0

0

0.03

0.97

0.005

0

0

0.02

0.98

0.004

0

0

0.01

0.99

0.001

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1



Chart

		





Chart

		0		0		0		0		0

		0.0416666667		0.0416666667		0.0416666667		0.0416666667		0.0416666667

		0.0833333333		0.0833333333		0.0833333333		0.0833333333		0.0833333333

		0.125		0.125		0.125		0.125		0.125

		0.1666666667		0.1666666667		0.1666666667		0.1666666667		0.1666666667

		0.2083333333		0.2083333333		0.2083333333		0.2083333333		0.2083333333

		0.25		0.25		0.25		0.25		0.25

		0.2916666667		0.2916666667		0.2916666667		0.2916666667		0.2916666667

		0.3333333333		0.3333333333		0.3333333333		0.3333333333		0.3333333333

		0.375		0.375		0.375		0.375		0.375

		0.4166666667		0.4166666667		0.4166666667		0.4166666667		0.4166666667

		0.4583333333		0.4583333333		0.4583333333		0.4583333333		0.4583333333

		0.5		0.5		0.5		0.5		0.5

		0.5416666667		0.5416666667		0.5416666667		0.5416666667		0.5416666667

		0.5833333333		0.5833333333		0.5833333333		0.5833333333		0.5833333333

		0.625		0.625		0.625		0.625		0.625

		0.6666666667		0.6666666667		0.6666666667		0.6666666667		0.6666666667

		0.7083333333		0.7083333333		0.7083333333		0.7083333333		0.7083333333

		0.75		0.75		0.75		0.75		0.75

		0.7916666667		0.7916666667		0.7916666667		0.7916666667		0.7916666667

		0.8333333333		0.8333333333		0.8333333333		0.8333333333		0.8333333333

		0.875		0.875		0.875		0.875		0.875

		0.9166666667		0.9166666667		0.9166666667		0.9166666667		0.9166666667

		0.9583333333		0.9583333333		0.9583333333		0.9583333333		0.9583333333



CRC Errors

Unavailable

Poor

Acceptable

Good

CRC Errors (%)

Router CRC Errors by Hour

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0.001

0

0

0

1

0.004

0

0

0.02

0.98

0.005

0

0

0

1

0.005

0

0

0.03

0.97

0.006

0

0

0.04

0.96

0.005

0

0

0.02

0.98

0.006

0

0

0.01

0.99

0.007

0

0

0.03

0.97

0.005

0

0

0

1

0.006

0

0

0.03

0.97

0.005

0

0

0.02

0.98

0.004

0

0

0.01

0.99

0.001

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1



Calculations

		Hour		CRC Errors		Unavailable		Poor		Acceptable		Good

		12 AM		.0%		0%		0%		0%		100%

		1 AM		.0%		0%		0%		0%		100%

		2 AM		.0%		0%		0%		0%		100%

		3 AM		.0%		0%		0%		0%		100%

		4 AM		.0%		0%		0%		0%		100%

		5 AM		.0%		0%		0%		0%		100%

		6 AM		.0%		0%		0%		0%		100%

		7 AM		.1%		0%		0%		0%		100%

		8 AM		.4%		0%		0%		2%		98%

		9 AM		.5%		0%		0%		0%		100%

		10 AM		.5%		0%		0%		3%		97%

		11 AM		.6%		0%		0%		4%		96%

		12 PM		.5%		0%		0%		2%		98%

		1 PM		.6%		0%		0%		1%		99%

		2 PM		.7%		0%		0%		3%		97%

		3 PM		.5%		0%		0%		0%		100%

		4 PM		.6%		0%		0%		3%		97%

		5 PM		.5%		0%		0%		2%		98%

		6 PM		.4%		0%		0%		1%		99%

		7 PM		.1%		0%		0%		0%		100%

		8 PM		.0%		0%		0%		0%		100%

		9 PM		.0%		0%		0%		0%		100%

		10 PM		.0%		0%		0%		0%		100%

		11 PM		.0%		0%		0%		0%		100%





RawData

		Hour		CRC Errors		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		0		96		96

		1		0		0		0		0		96		96

		2		0		0		0		0		96		96

		3		0		0		0		0		96		96

		4		0		0		0		0		96		96

		5		0		0		0		0		96		96

		6		0.0104166667		0		0		0		96		96

		7		0.0833333333		0		0		0		96		96

		8		0.4375		0		0		2		94		96

		9		0.5208333333		0		0		0		96		96

		10		0.5		0		0		3		97		100

		11		0.59375		0		0		4		92		96

		12		0.5416666667		0		0		2		94		96

		13		0.5625		0		0		1		95		96

		14		0.65625		0		0		3		93		96

		15		0.4583333333		0		0		0		96		96

		16		0.59375		0		0		3		93		96

		17		0.5		0		0		2		94		96

		18		0.3958333333		0		0		1		95		96

		19		0.1145833333		0		0		0		96		96

		20		0.0208333333		0		0		0		96		96

		21		0		0		0		0		96		96

		22		0		0		0		0		96		96

		23		0		0		0		0		96		96
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Calculations

		Hour		Buffer Errors		Unavailable		Poor		Acceptable		Good

		12 AM		0		0%		0%		0%		100%

		1 AM		0		0%		0%		0%		100%

		2 AM		0		0%		0%		0%		100%

		3 AM		0		0%		0%		0%		100%

		4 AM		0		0%		0%		0%		100%

		5 AM		0		0%		0%		0%		100%

		6 AM		0		0%		0%		0%		100%

		7 AM		0		0%		0%		0%		100%

		8 AM		0		0%		0%		2%		98%

		9 AM		0		0%		0%		2%		98%

		10 AM		0		0%		0%		5%		95%

		11 AM		0		0%		0%		3%		97%

		12 PM		0		0%		0%		0%		100%

		1 PM		0		0%		0%		1%		99%

		2 PM		0		0%		0%		1%		99%

		3 PM		0		0%		0%		1%		99%

		4 PM		0		0%		0%		0%		100%

		5 PM		0		0%		0%		3%		97%

		6 PM		0		0%		0%		0%		100%

		7 PM		0		0%		0%		0%		100%

		8 PM		0		0%		0%		0%		100%

		9 PM		0		0%		0%		0%		100%

		10 PM		0		0%		0%		0%		100%

		11 PM		0		0%		0%		0%		100%





RawData

		Hour		Buffer Errors		Unavailable		Poor		Acceptable		Good		Total

		0		0		0		0		0		96		96

		1		0		0		0		0		96		96

		2		0		0		0		0		96		96

		3		0		0		0		0		96		96

		4		0		0		0		0		96		96

		5		0		0		0		0		96		96

		6		0		0		0		0		96		96

		7		0		0		0		0		96		96

		8		0.0208333333		0		0		2		94		96

		9		0.0208333333		0		0		2		94		96

		10		0.05		0		0		5		95		100

		11		0.03125		0		0		3		93		96

		12		0		0		0		0		96		96

		13		0.0104166667		0		0		1		95		96

		14		0.0104166667		0		0		1		95		96

		15		0.0104166667		0		0		1		95		96

		16		0		0		0		0		96		96

		17		0.03125		0		0		3		93		96

		18		0		0		0		0		96		96

		19		0		0		0		0		96		96

		20		0		0		0		0		96		96

		21		0		0		0		0		96		96

		22		0		0		0		0		96		96

		23		0		0		0		0		96		96
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Calculations

		Hour		Avg Memory Util		Unavailable		Poor		Acceptable		Good

		12 AM		2.4%		0%		0%		0%		100%

		1 AM		1.6%		0%		0%		0%		100%

		2 AM		1.4%		0%		0%		0%		100%

		3 AM		1.4%		0%		0%		0%		100%

		4 AM		1.5%		0%		0%		0%		100%

		5 AM		3.5%		0%		0%		0%		100%

		6 AM		6.2%		0%		0%		0%		100%

		7 AM		9.2%		0%		0%		0%		100%

		8 AM		17.1%		0%		1%		4%		95%

		9 AM		19.8%		0%		3%		17%		80%

		10 AM		23.3%		0%		3%		19%		78%

		11 AM		19.8%		0%		2%		7%		91%

		12 PM		17.6%		0%		1%		4%		95%

		1 PM		21.8%		0%		2%		13%		85%

		2 PM		22.6%		0%		4%		13%		83%

		3 PM		21.9%		0%		4%		15%		81%

		4 PM		19.8%		0%		1%		11%		88%

		5 PM		17.3%		0%		0%		6%		94%

		6 PM		17.8%		0%		2%		6%		92%

		7 PM		10.9%		0%		0%		0%		100%

		8 PM		5.7%		0%		0%		0%		100%

		9 PM		3.6%		0%		0%		0%		100%

		10 PM		3.6%		0%		0%		0%		100%

		11 PM		2.5%		0%		0%		0%		100%





RawData

		Hour		Avg Memory Util		Unavailable		Poor		Acceptable		Good		Total

		0		2.3958333333		0		0		0		96		96

		1		1.625		0		0		0		96		96

		2		1.4166666667		0		0		0		96		96

		3		1.375		0		0		0		96		96

		4		1.5416666667		0		0		0		96		96

		5		3.5208333333		0		0		0		96		96

		6		6.2083333333		0		0		0		96		96

		7		9.21875		0		0		0		96		96

		8		17.1458333333		0		1		4		91		96

		9		19.84375		0		3		16		77		96

		10		23.26		0		3		19		78		100

		11		19.8229166667		0		2		7		87		96

		12		17.625		0		1		4		91		96

		13		21.7708333333		0		2		12		82		96

		14		22.625		0		4		12		80		96

		15		21.8958333333		0		4		14		78		96

		16		19.78125		0		1		11		84		96

		17		17.2604166667		0		0		6		90		96

		18		17.8020833333		0		2		6		88		96

		19		10.9270833333		0		0		0		96		96

		20		5.6770833333		0		0		0		96		96

		21		3.6041666667		0		0		0		96		96

		22		3.5833333333		0		0		0		96		96

		23		2.5		0		0		0		96		96
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Calculations

		Hour		Input Queue Drops		Unavailable		Poor		Acceptable		Good

		12 AM		.0%		0%		0%		0%		100%

		1 AM		.0%		0%		0%		0%		100%

		2 AM		.0%		0%		0%		0%		100%

		3 AM		.0%		0%		0%		0%		100%

		4 AM		.0%		0%		0%		0%		100%

		5 AM		.0%		0%		0%		0%		100%

		6 AM		.3%		0%		0%		0%		100%

		7 AM		.5%		0%		0%		4%		96%

		8 AM		1.6%		0%		1%		26%		73%

		9 AM		2.3%		0%		6%		28%		66%

		10 AM		2.1%		0%		3%		27%		70%

		11 AM		1.8%		0%		2%		26%		72%

		12 PM		1.4%		0%		1%		21%		78%

		1 PM		1.9%		0%		2%		26%		72%

		2 PM		2.0%		0%		1%		34%		65%

		3 PM		2.3%		0%		4%		27%		69%

		4 PM		1.7%		0%		2%		26%		72%

		5 PM		1.6%		0%		1%		25%		74%

		6 PM		1.3%		0%		0%		19%		81%

		7 PM		.7%		0%		0%		4%		96%

		8 PM		.1%		0%		0%		0%		100%

		9 PM		.0%		0%		0%		0%		100%

		10 PM		.0%		0%		0%		0%		100%

		11 PM		.0%		0%		0%		0%		100%





RawData

		Hour		Input Queue Drops		Unavailable		Poor		Acceptable		Good		Total

		0		0.0104166667		0		0		0		96		96

		1		0		0		0		0		96		96

		2		0		0		0		0		96		96

		3		0		0		0		0		96		96

		4		0		0		0		0		96		96

		5		0.03125		0		0		0		96		96

		6		0.25		0		0		0		96		96

		7		0.53125		0		0		4		92		96

		8		1.6145833333		0		1		25		70		96

		9		2.34375		0		6		27		63		96

		10		2.07		0		3		27		70		100

		11		1.7708333333		0		2		25		69		96

		12		1.3541666667		0		1		20		75		96

		13		1.875		0		2		25		69		96

		14		2.0208333333		0		1		33		62		96

		15		2.25		0		4		26		66		96

		16		1.6979166667		0		2		25		69		96

		17		1.5625		0		1		24		71		96

		18		1.25		0		0		18		78		96

		19		0.6875		0		0		4		92		96

		20		0.125		0		0		0		96		96

		21		0.0104166667		0		0		0		96		96

		22		0.0104166667		0		0		0		96		96

		23		0.03125		0		0		0		96		96
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Calculations

		Hour		Avg CPU Util		Unavailable		Poor		Acceptable		Good

		12 AM		2.9%		0%		0%		0%		100%

		1 AM		1.9%		0%		0%		0%		100%

		2 AM		1.8%		0%		0%		0%		100%

		3 AM		1.8%		0%		0%		0%		100%

		4 AM		1.8%		0%		0%		0%		100%

		5 AM		4.0%		0%		0%		0%		100%

		6 AM		8.3%		0%		0%		0%		100%

		7 AM		10.7%		0%		0%		1%		99%

		8 AM		20.3%		0%		4%		16%		80%

		9 AM		24.9%		0%		3%		27%		70%

		10 AM		26.2%		0%		7%		17%		76%

		11 AM		22.7%		0%		3%		23%		74%

		12 PM		21.2%		0%		4%		14%		82%

		1 PM		27.0%		0%		5%		30%		65%

		2 PM		25.5%		0%		9%		18%		73%

		3 PM		26.4%		0%		7%		22%		71%

		4 PM		24.3%		0%		4%		24%		72%

		5 PM		19.7%		0%		0%		17%		83%

		6 PM		19.5%		0%		2%		13%		85%

		7 PM		12.0%		0%		0%		2%		98%

		8 PM		6.7%		0%		0%		0%		100%

		9 PM		3.9%		0%		0%		0%		100%

		10 PM		3.7%		0%		0%		0%		100%

		11 PM		3.0%		0%		0%		0%		100%





RawData

		Hour		Avg CPU Util		Unavailable		Poor		Acceptable		Good		Total

		0		2.8541666667		0		0		0		96		96

		1		1.9270833333		0		0		0		96		96

		2		1.78125		0		0		0		96		96

		3		1.7916666667		0		0		0		96		96

		4		1.8229166667		0		0		0		96		96

		5		3.9583333333		0		0		0		96		96

		6		8.3229166667		0		0		0		96		96

		7		10.6770833333		0		0		1		95		96

		8		20.2604166667		0		4		15		77		96

		9		24.90625		0		3		26		67		96

		10		26.15		0		7		17		76		100

		11		22.71875		0		3		22		71		96

		12		21.1875		0		4		13		79		96

		13		26.96875		0		5		29		62		96

		14		25.5		0		9		17		70		96

		15		26.3854166667		0		7		21		68		96

		16		24.2604166667		0		4		23		69		96

		17		19.71875		0		0		16		80		96

		18		19.5104166667		0		2		12		82		96

		19		12.0416666667		0		0		2		94		96

		20		6.71875		0		0		0		96		96

		21		3.90625		0		0		0		96		96

		22		3.7291666667		0		0		0		96		96

		23		3.03125		0		0		0		96		96
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Calculations

		Day		Input Queue Drops		Unavailable		Poor		Acceptable		Good

		10/17/05		1.2%		0.00%		0.89%		17.86%		81.25%

		10/18/05		0.9%		0.00%		1.13%		11.28%		87.59%

		10/19/05		0.5%		0.00%		0.83%		6.82%		92.36%





RawData

		Day		Input Queue Drops		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		1.2113095238		0		6		120		546		672

		10/18/05		0.8697916667		0		13		130		1009		1152

		10/19/05		0.5289256198		0		4		33		447		484
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Calculations

		Day		Buffer Errors		Unavailable		Poor		Acceptable		Good

		10/17/05		0		0.00%		0.00%		1.19%		98.81%

		10/18/05		0		0.00%		0.00%		0.61%		99.39%

		10/19/05		0		0.00%		0.00%		0.62%		99.38%





RawData

		Day		Buffer Errors		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0.0119047619		0		0		8		664		672

		10/18/05		0.0060763889		0		0		7		1145		1152

		10/19/05		0.0061983471		0		0		3		481		484
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Calculations

		Day		CRC Errors		Unavailable		Poor		Acceptable		Good

		10/17/05		0.4%		0.00%		0.00%		1.34%		98.66%

		10/18/05		0.2%		0.00%		0.00%		0.95%		99.05%

		10/19/05		0.1%		0.00%		0.00%		0.21%		99.79%





RawData

		Day		CRC Errors		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0.3571428571		0		0		9		663		672

		10/18/05		0.2473958333		0		0		11		1141		1152

		10/19/05		0.1074380165		0		0		1		483		484
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Calculations

		Day		Output Queue Drops		Unavailable		Poor		Acceptable		Good

		10/17/05		1.3%		0.00%		0.60%		18.90%		80.51%

		10/18/05		1.0%		0.00%		1.13%		13.28%		85.59%

		10/19/05		0.5%		0.00%		0.00%		6.61%		93.39%





RawData

		Day		Output Queue Drops		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		1.2842261905		0		4		127		541		672

		10/18/05		0.9739583333		0		13		153		986		1152

		10/19/05		0.4855371901		0		0		32		452		484
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Calculations

		Day		Avg CPU Util		Unavailable		Poor		Acceptable		Good

		10/17/05		17.1%		0.00%		3.42%		11.61%		84.97%

		10/18/05		13.4%		0.00%		1.82%		9.55%		88.63%

		10/19/05		8.1%		0.00%		0.83%		5.37%		93.80%





RawData

		Day		Avg CPU Util		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		17.1205357143		0		23		78		571		672

		10/18/05		13.3836805556		0		21		110		1021		1152

		10/19/05		8.0867768595		0		4		26		454		484
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Calculations

		Day		Avg Memory Util		Unavailable		Poor		Acceptable		Good

		10/17/05		14.8%		0.00%		1.34%		6.25%		92.41%

		10/18/05		11.3%		0.00%		0.95%		5.03%		94.01%

		10/19/05		6.7%		0.00%		0.62%		2.27%		97.11%





RawData

		Day		Avg Memory Util		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		14.8020833333		0		9		42		621		672

		10/18/05		11.3385416667		0		11		58		1083		1152

		10/19/05		6.6880165289		0		3		11		470		484






_1195633612.xls
Chart1

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Router Measurements by Day

0

0.0104

0.0952

0.8943

0

0.0084

0.0679

0.9238

0

0.0038

0.0365

0.9597



Chart

		





Chart

		38642		38642		38642		38642

		38643		38643		38643		38643

		38644		38644		38644		38644



Unavailable

Poor

Acceptable

Good

Router Measurements by Day

0

0.0104

0.0952

0.8943

0

0.0084

0.0679

0.9238

0

0.0038

0.0365

0.9597



Calculations

		Day		Unavailable		Poor		Acceptable		Good

		10/17/05		0.00%		1.04%		9.52%		89.43%

		10/18/05		0.00%		0.84%		6.79%		92.38%

		10/19/05		0.00%		0.38%		3.65%		95.97%





RawData

		Day		Unavailable		Poor		Acceptable		Good		Total

		10/17/05		0		42		384		3606		4032

		10/18/05		0		58		469		6385		6912

		10/19/05		0		11		106		2787		2904
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Calculations

		Class		Unavailable		Poor		Acceptable		Good

		Routers		0.00%		0.00%		50.00%		50.00%

		Switches		0.00%		0.00%		72.73%		27.27%

		Links		0.00%		0.00%		100.00%		0.00%





RawData

		Class		Unavailable		Poor		Acceptable		Good		Total

		Routers		0		0		2		2		4

		Switches		0		0		8		3		11

		Links		0		0		4		0		4






