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What is LoLa?
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LoLa in the world
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Why are there issues with the LoLa session?
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How can we resolve these issues ASAP?
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The blame game 
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The blame game
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• Computer software (Microsoft Windows, Firewall, Defender, Drivers, DPC latency, 
etc.)

• Computer hardware (BIOS/UEFI, integrated device issues, interrupts, etc.)
• Campus network (Firewall, routing, packet reordering, jitter, etc.)
• NREN network (Firewall, routing, packet reordering, jitter, etc.)
• GÉANT network (Asymmetric routing, packet reordering, jitter, etc.)
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GÉANT TimeMap

https://timemap.geant.org/
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Testbed setup. perfSONAR machines
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Dell OptiPlex 3040 Micro:
• CPU: Intel Core i5-6500T @ 2.50GHz (4C, 4T)
• RAM: 8 GB (DDR3L)
• HDD: 512 GB SATA
• NIC1: Realtek RTL8111HSD PCI-E GbE (integrated)
• NIC2: ASIX AX88179 USB 3.0 GbE (external)
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MikroTik RB951G-2HnD router – 2 pcs.

MikroTik CSS610-8P-2S+IN switch – 1 pc.

Testbed setup. Testbed network equipment (need underpowered equipment)

Cisco Catalyst WS-C3560CX-12PD-S switch – 1 pc.
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1 2 3 4 5 6 7 8

Management switch:
CSS610 8P 2S+IN

No IP, 1-3 ports bridge,
management via MAC address

Management PC
No IP, 

management via 
MAC address

LOLA 1
10.41.93.253/24

Traffic to 10.41.94.253/24 
routing via ether1

1 2
Cisco 3560-CX (LITNET)

Mikrotik RB 951G 2HnD (1)

ether2: 10.41.93.254/24

ether3: 10.41.95.254/24

ether4: No IP, management

ether5: NC

ether1: 10.41.91.254/24

Mikrotik RB 951G 2HnD (2)

ether2: 10.41.94.254/24

ether3: 10.41.96.254/24

ether4: No IP, management

ether5: NC

ether1: 10.41.91.253/24

perfSONAR 2
10.41.96.253/24

Traffic to 10.41.95.253/24 
routing via ether1

Separate NIC2 for NTP 
synchronization:

193.219.x.x

LOLA 2
10.41.94.253/24

Traffic to 10.41.93.253/24 
routing via ether1

perfSONAR 1
10.41.95.253/24

Traffic to 10.41.96.253/24 
routing via ether1

Separate NIC2 for NTP 
synchronization:

193.219.x.x

does not support multiple routing tablesSetup configuration
does not support multiple routing tables
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• Packet loss
• Jitter

Testbed. What do we want to test?
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Testbed. Defining baseline
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LOLA machines, connected directly: 

a) Bandwidth: ~400 Mbps (~50k pps, 1008 byte)
LOLA application is working fine
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Testbed. Defining baseline
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perfSONAR machines, connected directly:
Machine limitation:

1. twping –c x0000 –i 0.0004 x.x.x.x
(~2 Mbps, ~2,5k pps, 64 byte)

2. twping -c x0000 -i 0.0005 -s 1008 x.x.x.x
(~16 Mbps, ~2k pps, 1008 byte)

3. pscheduler task latency -p 1008 -i 0.000048 -c x000000 --source x.x.x.x --dest x.x.x.x
(~168 Mbps, ~20k pps, 1008 byte)

All CPU’s is set to high performance mode
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Testbed. Testing with Mikrotiks
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LOLA machines, connected via Mikrotiks:
a) Bandwidth: ~400 Mbps (~50k pps, 1008 byte)

LOLA application traffic is basically errors

......

x) Bandwidth: ~66 Mbps (~7k pps, 1008 byte)
LOLA application is working fine

Interesting findings: After a session of approximately 10 minutes using MikroTik devices, the LoLa session/tester always started 
producing many errors — about a tenfold increase. 
Restarting the session reset this behavior for another 10 minutes.
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perfSONAR machines, connected via Mikrotiks:

1. twping –c x0000 –i 0.0004 x.x.x.x
(~2 Mbps, ~2,5k pps, 64 byte)
Working fine

2. twping -c x0000 -i 0.0005 -s 1008 x.x.x.x
(~16 Mbps, ~2k pps, 1008 byte)
Working fine

3. pscheduler task latency -p 1008 -i 0.000048 -c x000000 --source x.x.x.x --dest x.x.x.x
(~168 Mbps, ~20k pps, 1008 byte)
A lot of missing packets

4. pscheduler task latency -p 1008 -i 0.000065 -c x000000 --source x.x.x.x --dest x.x.x.x
(~124 Mbps, ~15k pps, 1008 byte)
Working fine

All CPU’s is set to high performance mode

Testbed. Testing with Mikrotiks
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1 2 3 4 5 6 7 8

Management switch:
CSS610 8P 2S+IN

No IP, 1-3 ports bridge,
management via MAC address

Management PC
No IP, 

management via 
MAC address

LOLA 1
10.41.93.253/24

Traffic to 10.41.94.253/24 
routing via ether1

1 2
Cisco 3560-CX (LITNET)

Mikrotik RB 951G 2HnD (1)

ether2: 10.41.93.254/24

ether3: 10.41.95.254/24

ether4: No IP, management

ether5: NC

ether1: 10.41.91.254/24
Mikrotik RB 951G 2HnD (2)

ether2: 10.41.94.254/24

ether3: 10.41.96.254/24

ether4: No IP, management

ether5: NC

ether1: 10.41.91.253/24

perfSONAR 2
10.41.96.253/24

Traffic to 10.41.95.253/24 
routing via ether1

Separate NIC2 for NTP 
synchronization:

193.219.x.x

LOLA 2
10.41.94.253/24

Traffic to 10.41.93.253/24 
routing via ether1

perfSONAR 1
10.41.95.253/24

Traffic to 10.41.96.253/24 
routing via ether1

Separate NIC2 for NTP 
synchronization:

193.219.x.x

Mikrotik TrafficGen, initiator (2), 
random TCP packets, ~40Mbps, 

routing is sending packets to (1) and 
they are routed back to (2).

does not support multiple routing tablesSetup configurationdoes not support multiple routing tables
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Testbed. Testing with Mikrotiks and Traffic generator

CPU usage: ~56%

MikroTik RB951G-2HnD
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Testbed. Testing with Mikrotiks and Traffic generator
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LOLA machines, connected via Mikrotiks:

Bandwidth: ~66 Mbps (~7k pps, 1008 byte)
LoLa traffic on the edge, produces errors, 
almost unusable. Like bad network line 
between two points.
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perfSONAR machines, connected via Mikrotiks with Traffic generator:

1. twping –c x000000 –i 0.0005 x.x.x.x
(~1 Mbps, ~2k pps, 64 byte)
Missing small amount of packets

2. twping -c x000000 -i 0.0005 -s 1008 x.x.x.x
(~16 Mbps, ~2k pps, 1008 byte)
Missing small amount of packets

3. pscheduler task latency -p 1008 -i 0.000065 -c 
x000000 --source x.x.x.x --dest x.x.x.x
(~124 Mbps, ~15k pps, 1008 byte)
Missing small amount of packets

Testbed. Testing with Mikrotiks and Traffic generator
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perfSONAR, potentially, can help users find issues in network, 

where low-latency AV applications (e.g. LOLA) has errors.

Testbed. Conclusion
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