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IP-Tube Connections: FPP and Buffer Effect on Latency

Interconnect factors for KIV7, IPTUBE-RS530 and P3s
General: End-to-End latency between IP-Tube units is the sum of four factors:

1. Time spent assembling received data - RS530 or V35 frames - into a UDP packet

2. Time for UDP packet to traverse the IP connection

3. Time spent in the remote IP-Tube ethernet receive buffers

4. Processing time of each IP-Tube

- factor 2 is dependent on the IP/Ethernet interconnection (the available bandwidth)

- factor 4 is negligible
- factors 1 and 3 can be calculated as set out below
Definitions and Comments

• FPP
is the IP-Tube user configurable item defining number of RS530 or V35 frames

per UDP packet. Increasing FPP provides better utilisation of ethernet bandwidth,

but increases end-to-end latency. FPP is configurable in increments of 4.
• For IP-Tube Serial Models - RS530 and V35 serial data – frame size is fixed at 64 bytes

• Buffer is an IP-Tube setting that equals the number of UDP packets held in the ethernet receive buffers


   - Increasing the Buffer provides elasticity and tolerance to “jitter” on the Ethernet connection, but

     increases end-to-end latency


   - In terms of latency, when the buffer setting is N, at the moment a packet arrives which will

     occupy the Nth buffer, the oldest packet begins transmission on the Serial interface.
	Data Rate

Kbps
	FPP
64 byte frames
	Buffers

pkts
	Data

Payload
bytes
	UDP

Packet Size

bytes
	Ethernet
Bandwidth

Required

Kbps
	Packet Assembly Time
msec
	End to End Latency
msec

	2.4
	8
	3
	512
	556
	2.6
	1706.7
	5120.0

	64
	8
	3
	512
	556
	69.5
	64.0
	192.0

	256
	8
	3
	512
	556
	278.0
	16.0
	48.0

	1024
	8
	3
	512
	556
	1112.0
	4.0
	12.0

	1544
	8
	3
	512
	556
	1676.7
	2.7
	8.0

	2048
	8
	3
	512
	556
	2224.0
	2.0
	6.0

	8096
	8
	3
	512
	556
	8791.8
	0.5
	1.5

	10000
	8
	3
	512
	556
	10859.4
	0.4
	1.2

	10000
	16
	3
	1024
	1068
	10429.7
	0.8
	2.5

	10000
	8
	20
	512
	556
	10859.4
	0.4
	8.2

	10000
	16
	20
	1024
	1068
	10429.7
	0.8
	16.4
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