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Case Study #129 

 

Greenwood Slow Response Time Network Analysis Report 

   

 

Summary:  

 

Slow response time was being reported, but only on files 1 gigabyte or larger, so slow that it 

seems like the communication had stopped. In fact everyone thought the file had stopped until 

the trace file showed that it had slowed to a trickle. This is a strange one. The tests that were 

conducted looking into several reoccurring conditions, when a large file of one gigabyte or larger 

was written to servers in Colorado Springs, TCP errors would be seen. This occurred towards 

the end of the file and had such a negative impact that the file being transferred would slow 

down with the appearance that the transfer had stopped, and at times SMB (the file transfer 

protocol) would time out. 

 

Reviewing the trace files showed a difference in the pattern of packets leaving the server 

compared to what was being seen at the WAN Accelerator device at Colorado Springs. This 

indicated a device within the network path was changing the packets. Further investigation 

revealed a second WAN Accelerator that had been placed in bypass mode was effecting the 

TCP portion of packets in the traffic. 

 

Specifically, "Selective ACKs" (SACK) were being introduced into the traffic as seen by trace 

files taken at the first WAN Accelerator appliance in Colorado Springs, but these had not been 

sent from the server. As the client recovered from processing these SACKs, the write process 

became very slow with response times of 100s of milliseconds. 

 

The normal use of a SACK occurs when a host receives data, but due to resource constraints, 

the data is lost on the machine before it is delivered to the receiving application. For example, 

the operating system on the receiving host may 'confiscate' memory belonging to other 

processes to prevent a system deadlock or memory pool exhaustion, and the receive buffer is 

eliminated before the data is delivered to the application. When this happens, the receiving host 

will transmit a SACK to have the lost data retransmitted. The process on the receiver of freeing 

up resources and possibly losing data is also known as reneging. 

 

While this condition is viewed as a normal response, it was not presented by the server, 

demonstrating another transparent device within the data path was causing the problem. Further 
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testing revealed that by removing the second WAN Accelerator device from the network path the 

superfluous SACKs were eliminated. 

 

An examination of further trace files revealed that by removing the second WAN Accelerator, the 

superfluous SACKS were gone, and all data was being delivered without any loss. 

 

Quick Review of Microsoft Performance 

SMB (Server Message Block) 

 

SMB requests data in 61,440 bytes and is required to ask for each block of data during the file 

copy (read or write) operation. The following figures 1:1 – 1:2 show measurements taken from 

the server and client while the problem was being observed. Also in figure 1:3 the graph 

indicates the response for each SMB request and the time measured response. 

 

The Server side response time is quite high, average 263 milliseconds. 

 

Figure 1:1 Microsoft SMB Service Response Time: statistics show the Min, Max and Avg 

Service Response Time (SRT) from the server 
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Figure 1:2 Microsoft SMB SRT (Service Response Time)-statistics show the Min, Max and Avg 

from the client 

 
 

Figure 1:3 SBM files Write Request and Response Times-the following graph contains the time 

measurements from the SMB write request and the SMB write response. 

 
 

 

 

Through-put Graphs 

 

Figure 2:1 Throughput Graphs-the graph indicates the individual throughput for conversation 

TCP 4153 (RED) and TCP 4184 (GREEN), that were conducted while the second WAN 
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Accelerator was removed from the network. TCP 4153 took 139 seconds averaging and the 

identical file took 151 seconds shown in TCP 4184 conversation. 

 
 

Established Baseline 

At the Gearbit Lab, tests were conducted to provide a throughput baseline. The baseline 

provides a simulation of achievable throughput without any outside interference. 

 

Figure 3:1 Gearbit Lab Test: through-put conducted using WAN emulator, RTT 40ms, Window 

Size 16384 Results yielded 6,400,000 bits per second (800,000 Bytes) 

 
 

Figure 3:2 Gearbit Lab Test: through-put conducted using WAN emulator, RTT 40ms, Window 

Size 64,440 Results yielded 720,000,000 bits per second (90,000,000 Bytes) 
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To sum up, testing at Gearbit labs demonstrated a much higher throughput is achievable with 

the given equipment if a higher transfer window is set. Furthermore, removal or replacement of 

the second WAN Accelerator device should increase performance noticeably. Finally, analysis 

should be conducted to further improve server response times focusing on SBM response 

times. 

 

Visit www.gearbit.com for other case studies.  
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