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Å Background

ü RFC-2544,  Y.1564 (SAM),  RFC-6349,  SLA

Å TCP Principles

ü TCP Throughput Inter-Relationships 

ü Bandwidth * Delay Product

ü Bottleneck Bandwidth (BB)

ü TCP Congestion Window (TCP CWND) and TCP Receive Window (RWND)

ü Packet Loss Rate

ü Retransmission Schemes (Go Back N, Selective Repeat)

Å GL Hardware Platforms
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Outline..

Å TCP Throughput Measurement

ü Path MTU Discovery

ü Round Trip Time Measurement

ü Measure TCP Throughput

Å Screenshot

Å Video
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Performance Testing of Packet / Ethernet Connections and Networks

Å RFC-2544

Å ITU Y.1564 (SAM)

Å RFC-6349 (TCP)

SAM ïService Activation Methodology

TCP ïTransmission Control Protocol

Service Level Agreements

from Network Providers, a must

User Experience, 

Application-Network Sensitive, 

TCP Tuning

For Predictable 

Managed Networks



5

User Experience

Å Network Throughput

Å Latency

Å Packet Loss

Å Back-to-Back

Å Jitter

Å End-to-End Throughput

Packet / Ethernet Testing
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TypicalSLA

Typically

Packet Loss

0.0005 % to 1% 

Latency

36 to 75 ms

Availability

99% to 99.9%
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RFC-2544 vs. ITU Y.1564 (ExpertSAM)˱ 

Å Throughput

Å Latency

Å Frame Loss

Å Back-to-Back

Å Jitter

Both are Connectionless
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RFC-2544 Testing

RFC-2544 test application includes the following tests:

Å Throughput - Maximum number of frames per second that can be transmitted without any error

Å Latency - Measures the time required for a frame to travel from the originating device through the network to the 

destination device.

Å Frame Loss - Measures the networkôs response in overload conditions 

Å Back-to-Back - It measures the maximum number of frames received at full line rate before a frame is lost.

Dual Port RFC-2544

Single Port RFC-2544
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ITU Y.1564 (ExpertSAM)˱

Å Throughput
Å Latency

Å Packet Loss
Å Jitter

Multi-Stream
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Å Running  RFC-2544, Y.1564 or another L2/L3 layer test is always first step.

Å However, even after these performance tests are passed with good results, end-customers can still complain that 

the ñnetwork is slowò and the cause of poor application performance (i.e., FTP,  web browsing, etc.)

Å Lack of TCP testing is a turn-up gap because end-customer applications are transported using TCP.

Å Save operating expense costs by eliminating or quickly resolving painful end-customer finger pointing scenarios.

Problems RFC-2544 Y.1564 RFC-6349

Single-service

Layer 2/ 3/ 4 SLA

Issues like loss, jitter

Yes Yes N/A

Multi-service

Layer 2/ 3/ 4 SLA

Issues like loss, jitter

No Yes N/A

TCP window sizes

(CPE issues)
No No Yes

Excessive retransmissions due to policing No No Yes

Testing Relevance
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Browser, Email, FTP

WebServer, Host, FTP

TCP Principle
(Packet Loss and Waiting for ACK Reduces Throughput)
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Major TCP Throughput Inter-Relationships
Å Bandwidth of Applications

Å Latency/Delay of Networks

Å Packet Loss Networks

Å TCP Retransmission Scheme 

Å Maximum Transmit Unit of Network

Å Transmit/Receive Windows of TCP

Å # of TCP Simultaneous Connections
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Bandwidth Delay Product (Bits or Bytes)
Application and Network are Matched, TCP is Tuned

B= 10 Mbps

RTT = 50 ms

B*50 = 500,000 bits

or 62,500 Bytes

65,535 Bytes is max 

window

Achieving max 

throughput

Bandwidth (B) -

Bandwidth (bps), Mbps, the 

maximum rate at which an 

application can transmit or 

receive data (the smaller of 

the two). Line rate may be 

shared among applications

Bandwidth Delay Product 

(BDP) - measured in bits or 

bytes (divided by 8), the 

number of bits (or bytes) in 

the network that are 

unacknowledged (in 

transit), B (bps) * RTT 

(secs) = BDP bits
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Effect of Increased Network Delay or Smaller Tx or Rx Buffers

B = 10 Mbps

RTT = 100 ms

B*100 = 1,000,000 bits

or 125,000 Bytes

But 65,535 Bytes is max 

window

NOT Achieving max 

throughput, 50% or less

Latency, Delay, Round 

Trip Time (RTT) - in 

seconds (secs), or 

milliseconds (ms), round 

trip time includes 

acknowledgement delay

TCP Throughput -

bits/second (bps), million 

bits/second (Mbps), One 

way throughput 

(RFC2544, Y.1564), 

Round-trip throughput 

(RFC-6349) is a different 

story since 

retransmissions and 

acknowledgements are 

involved.


