Hybrid Multilayer Network

Data Planes: Test Configuration
v6.2
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1.1. Intra-Network Paths
The below table shows the intra-network paths to be tested as part of this plan. 

Intra-network paths

	#
	Circuit Type

network[accessframing:dataplane:accessframing]
	Circuit Path

network[ingressloc:transitnodes:egressloc]
	Interface Speed

	1. 
	usn [ethernet:tdm:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD: CHIN-CD:ORNL-CD:ORNL-SPIRENT]
	1G

	2. 
	usn [ethernet:tdm:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD: STTL-CD:STTL-CD:CHIN-CD:ORNL-CD:ORNL-SPIRENT]
	1G

	3. 
	usn [ethernet:tdm:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD: STTL-CD:SUNV-CD:SUNV-CD:STTL-CD:CHIN-CD:ORNL-CD:ORNL-SPIRENT]
	1G

	4. 
	usn[ethernet:l2sc:ethernet]
	usn [ORNL-SPIRENT:ORNL-E300:CHIN-E300: CHIN-E300:ORNL-E300:ORNL-SPIRENT]
	1G

	5. 
	usn[ethernet:l2sc:ethernet]
	usn [ORNL-SPIRENT:ORNL-E300:CHIN-E300: CHIN-E300:SUNV-E300:SUNV-E300:ORNL-E300:ORNL-SPIRENT]
	1G

	6. 
	usn[ethernet:l2sc:ethernet]
	usn [ORNL-SPIRENT:ORNL-E300:CHIN-E300: CHIN-E300:CHIN-SPIRENT]
	1G,10G

	7. 
	usn[ethernet:l2sc:ethernet]
	usn [ORNL-SPIRENT:ORNL-E300:CHIN-E300: CHIN-E300:SUNV-E300:SUNV-E300:CHIN-E300:CHIN-SPIRENT]
	1G,10G

	8. 
	esnet[ethernet:psc:ethernet]
	esnet[CHIN-SPIRENT:CHIN-E300:CHIN-RTR:SUNV-RTR:SUNV-E300:SUNV-RTR:CHIN-RTR:CHIN-E300:CHIN-SPIRENT]
	1G

	9. 
	esnet[ethernet:psc:ethernet]
	esnet[CHIN-SPIRENT:CHIN-E300:CHIN-RTR:SUNV-RTR:SUNV-E300:ORNL-E300:ORNL-SPIRENT]
	1G

	10. 
	i2hopi[ethernet:l2sc:ethernet]
	i2hopi[MCLN-SPIRENT:MCLN-E600:CHIN-E600:CHIN-SPIRENT]
	1G,10G

	11. 
	abilene[ethernet:psc:ethernet]
	abilene[MCLN-SPIRENT:MCLN-E600:MCLN-RTR:CHIN-RTR:CHIN-E600:CHIN-SPIRENT]
	1G

	12. 
	dragon[ethernet:l2sc:ethernet]
	dragon[ARLG-SPIRENT:ARLG-RAPTOR:MCLN-RAPTOR:MCLN-RAPTOR:ARLG-RAPTOR:ARLG-SPIRENT]
	1G

	13. 
	dragon[ethernet:l2sc:ethernet]
	dragon[ARLG-SPIRENT:ARLG-RAPTOR:MCLN-RAPTOR:MCLN-SPIRENT]
	1G,10G

	14. 
	dragon[ethernet:lsc:ethernet]
	dragon[ARLG-SPIRENT:ARLG-WDM:MCLN-WDM:MCLN-WDM:ARLG-WDM:ARLG-SPIRENT]
	1G

	15. 
	dragon[ethernet:lsc:ethernet]
	dragon[ARLG-SPIRENT:ARLG-WDM: MCLN-WDM:MCLN-SPIRENT]
	1G,10G

	16. 
	dragon[ethernet:lsc:ethernet]
	dragon[ARLG-SPIRENT:ARLG-WDM:DCNE-WDM:CLPK-WDM:DCGW-WDM:MCLN-WDM:ARLG-WDM:ARLG-SPIRENT]
	1G,10G


1.2. Inter-Network Paths
The Table below shows the inter-network paths to be tested a part of this plan

Inter-network paths

	#
	Circuit Type

network[accessframing:dataplane:accessframing]
	Circuit Path

network[ingressloc:transitnodes:egressloc]
	Interface Speed

	17. 
	usn [ethernet:tdm:ethernet]: esnet[ethernet:psc:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD]:esnet[CHIN-E300:CHIN-RTR:SUNV-RTR:SUNV-E300:SUNV-RTR:CHIN-RTR:CHIN-E300:CHIN-SPIRENT]
	1G

	18. 
	usn [ethernet:tdm:ethernet]: i2hopi[ethernet:l2sc:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD]: i2hopi[CHIN-E600:MCLN-E600:MCLN-SPIRENT]
	1G,10G

	19. 
	usn [ethernet:tdm:ethernet]: i2hopi[ethernet:l2sc:ethernet]:dragon[ethernet:lsc:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD]: i2hopi[CHIN-E600:MCLN-E600]:dragon[MCLN-WDM:ARLG-WDM:ARLG-SPIRENT]
	1G,10G

	20. 
	usn [ethernet:tdm:ethernet]: i2hopi[ethernet:l2sc:ethernet]:abilene[ethernet:psc:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD]: i2hopi[CHIN-E600]:abilene[CHIN-RTR:MCLN-RTR:MCLN-E600:MCLN-SPIRENT]
	1G

	21. 
	usn [ethernet:tdm:ethernet]: i2hopi[ethernet:l2sc:ethernet]:abilene[ethernet:psc:ethernet]:dragon[ethrenet:lsc:ethernet]
	usn [ORNL-SPIRENT:ORNL-CD:CHIN-CD]: i2hopi[CHIN-E600]:abilene[CHIN-RTR:MCLN-RTR:MCLN-E600]:dragon[MCLN-WDM:ARLG-WDM:ARLG-SPIRENT]
	1G

	22. 
	i2hopi[ethernet:l2sc:ethernet]:abilene[ethernet:psc:ethernet]
	i2hopi[CHIN-SPIRENT:CHIN-E600]:abilene[CHIN-RTR:MCLN-RTR]:i2hopi[MCLN-E600:MCLN-SPIRENT]
	1G

	23. 
	i2hopi[ethernet:l2sc:ethernet]:abilene[ethernet:psc:ethernet]:dragon[ethernet:lsc:ethernet]
	i2hopi[CHIN-SPIRENT:CHIN-E600]abilene[CHIN-RTR:MCLN-RTR: MCLN-E600]:dragon[MCLN-WDM:ARLG-WDM: ARLG-SPIRENT]
	1G

	24. 
	i2hopi[ethernet:l2sc:ethernet]:esnet[ethernet:psc:ethernet]
	i2hopi[MCLN-SPIRENT:MCLN-E600:CHIN-E600]:esnet[CHIN-E300:CHIN-RTR:SUNV-RTR:SUNV-E300:SUNV-E300:SUNV-RTR:CHIN-RTR:CHIN-E300:CHIN-SPIRENT]
	1G

	25. 
	i2hopi[ethernet:l2sc:ethernet]:abilene[ethernet:psc:ethernet]:dragon[ethernet:l2sc:ethernet]
	i2hopi[CHIN-SPIRENT:CHIN-E600]:abilene[CHIN-RTR:MCLN-RTR:MCLN-E600]:dragon[MCLN-WDM-ARLG-WDM:ARLG-SPIRENT]
	1G

	26. 
	i2hopi[ethernet:l2sc:ethernet]:dragon[ethernet:lsc:ethernet]
	i2hopi[CHIN-SPIRENT:CHIN-E600:MCLN-E600:]dragon[MCLN-WDM:ARLG-WDM: ARLG-SPIRENT]
	1G,10G


1.3. Data Collection

The Table below shows data to be collected for each network configuration.  
	1 Gigabit Interfaces

	MTU (bytes)
	Data Rate (Mbps)
	Packet Rate (Pkt/s)
	Run Time (sec)
	Total Packets

	64
	100
	195313
	300
	117187500

	512
	500
	122070
	300
	73242188

	8000
	800
	12500
	300
	7500000

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	10 Gigabit Interfaces

	MTU (bytes)
	Data Rate (Gbps)
	Packet Rate (Pkt/s)
	Run Time (sec)
	Total Packets

	64
	1
	1953125
	300
	1171875000

	512
	5
	1220703
	300
	732421875

	8000
	8
	125000
	300
	75000000


For each test run, the following data will be collected:

· average datarate

· total packet loss
· average latency

· jitter profile (histogram)

· transfer delay (histogram)

In addition some shorter runs will be made to collect sequenced data.  These test are limited in duration by the capture buffer size on  test equipment.  These tests will be run at the same time as the above tests.  As a result, they will be a packet trace of a subset of the above data.
	1 Gigabit Interfaces - short duration run

	MTU (bytes)
	Data Rate (Mbps)
	Packet Rate (Pkt/s)

	64
	100
	195313

	512
	500
	122070

	8000
	800
	12500

	
	
	

	
	
	

	1 Gigabit Interfaces - short duration run

	MTU (bytes)
	Data Rate (Gbps)
	Packet Rate (Pkt/s)

	64
	1
	1953125

	512
	5
	1220703

	8000
	8
	125000


For each test run, the following data will be collected:

· average datarate

· total packet loss

· average latency

· jitter profile (histogram)

· packet sequence data

The data described above will be collected under two different background network loading configurations

· "light background traffic"

· "heavy background traffic"

Since we cannot control all the network configurations and background traffic profiles, the exact conditions associated with the above two categories will be determined and documented at test time. In general, the "light background traffic" case will be represent the base background traffic in place due to other current users on the network.  The "heavy background traffic" will include traffic being injected into the network by the testers as part of the test program.  The ability (and permission) to do this will vary by network.  The objective will be to introduce the maximum amount of background traffic on the netowrk as possible.  Since we are testing on real networks, we are somewhat constrained in what we can do in this regard.  However, a key requirment will be to document to the maximum extent possible, the current network conditions during data collection.
Additional Notes:

For [ethernet:tdm:ethernet]  flows:

-1 Gigabit Ethernet Interfaces: the Ethernet port on TDM box is mapped into 21 STS-1s

-10 Gigabit Ethernet Interfaces: the Ethernet port on TDM box is mapped into 171 STS-1s

For [ethernet:l2sc:ethernet] flows:
-1 Gigabit Ethernet Interfaces: An Ethernet VLAN with 1 Gigabit/s ingress policing and egress rate limiting is configured on all Ethernet switches in path.
-10 Gigabit Ethernet Interfaces: An Ethernet VLAN with 9 Gigabit/s ingress policing and egress rate limiting is configured on all Ethernet switches in path.

-For all l2sc flows which also take an underlying TDM circuit between ethernet switches,  the underlying TDM circuits should map 21 STS-1s for 1 Gigabit connections, and 192 STS-1s for 10 Gigabit connections between switches.

For [ethernet:lsc:ethernet] flows:
-1 Gigabit Ethernet Interfaces: the Ethernet port on LSC box is mapped to a 1 Gigabit lambda.

-10 Gigabit Ethernet Interfaces: the Ethernet port on LSC box is mapped to a 1 Gigabit lambda. 
-For all l2sc flows which also take an underlying lsc circuit between ethernet switches,  the underlying lsc circuits should map a 1 Gigabit lambda for 1 Gigabit connections, and a 10 gigabit lambda for 10 Gigabit connections between switches.

For [ethernet:psc:ethernet]  flows:

-1 Gigabit Ethernet Interfaces: the Ethernet port on router is mapped into a VLAN/LSP which 1 Gigabit/s QoS appplied
1.3.1. Data Folder Naming 

Data Collection and File Naming
The following will be saved from each network element:
· config file
· port(s) buffer size and configuration,
· traffic loading at time of test

Test numbering/naming is as follows:

· test#-mtu@-bw$
· test#: test number from above tables(number indicates multiple runs of same test type)

· mtu@: 64|512|8000 corresponding to mtu size

· bw$: 100|500|800|1000|5000|8000 Mbps 

As an example, here is the test designation for Test 12:

12a-mtu64-bw100
12a-mtu64-bw500
12a-mtu64-bw800
12a-mtu512-bw100
12a-mtu512-bw500
12a-mtu512-bw800
12a-mtu8000-bw100
12a-mtu8000-bw500
12a-mtu8000-bw800
Spirent AX4000 Config Files are named as follows:
· mtu@-bw$.ipt
· @: 64|512|8000 corresponding to mtu size

· bw$: 100|500|800|1000|5000|8000 Mbps 

· vlan*.ipp

· &: corresponds to the vlan tag used (0 means not vlan tag)

· this file also specifies src and dest IP address which are always 1.1.1.1 and 1.1.1.2

The following Spirent AX4000 config files are identified:

mtu64-bw100.ipt

mtu64-bw500.ipt

mtu64-bw800.ipt
mtu64-bw1000.ipt

mtu64-bw5000.ipt

mtu64-bw8000.ipt

mtu512-bw100.ipt

mtu512-bw500.ipt

mtu512-bw800.ipt
mtu512-bw1000.ipt

mtu512-bw5000.ipt

mtu512-bw8000.ipt

mtu8000-bw100.ipt

mtu8000-bw500.ipt

mtu8000-bw800.ipt
mtu8000-bw1000.ipt

mtu8000-bw5000.ipt

mtu8000-bw8000.ipt
vlan0.ipp

vlan3120.ipp

vlan3121.ipp

vlan616.ipp
1.3.2. Test Sequence 
The following is the general sequence of steps for each test run.  All saved information is stored in a folder with a name per the number per above section.

1. Load proper .ipt and .ipp files, save the following

· .xls file with test name and path details

2. Run Interarrival Histogram during 1-2 minute interval, save the following:

· interarrival-histogram.text

· interrrival-histogram.jpg

3. Run Packet capture starting at 3 minute mark

· settings of: 128Kbyte captures size, 2Kbyte trigger, selected substream of 1.1.1.1

· capture.csi

· capture.enc

· capture-list-packetmode.txt

· capture-detail-packetmode.txt

· capture-list-decodemode.txt

· capture-detail-decodemode.txt

4. Run Latency Histogram during 4-5 minute interval, save the following:

· transferdelay-histogram.text

· transferdelay-historam.jpg

5. Screen capture of overall stream statistics at end of run (5 minute mark)

· statistics.rtf
1.4. Schedule

Schedule for testing is as follows:

	Dates
	Activities

	Feb 26-Mar 2
	-IntraNetwork Tests for USN, DRAGON, HOPI, ESnet. Connect up USN to HOPI patch in Chicago

	Mar 5-9
	-InterNetwork Tests for USN, DRAGON, HOPI, ESnet

	Mar 12-16
	- Finish Testing 

	Mar 19-23
	- Finish Testing

	Mar 26
	-Ship back AX4000s on March 26 for March 27 arrival
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