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Overview 
This document specifies the homework for the Myth-Busting classes facilitated by Stuart 

Kendrick1 and Chris Shaiman. 

 

It also functions as the installation guide for the Myth-Busting Toolkit -- 

http://www.skendric.com/app/ 

 

The Myth-Busting Toolkit features three scripts for measuring throughput.  All three of them 

execute a commonly available tool (iperf, wget, or xcopy / cp -a) multiple times and then chart 

the results using gnuplot.  This gives you a way to compare performance while changing some 

variable -- jumbo frames enabled vs disabled, for example. 

 

Script Function 

cycle-iperf Run iperf between your iPerf client and your iPerf server 

cycle-wget Use wget to mirror a Web site to your local machine 

cycle-file-copy Copy a directory of files from your machine to a file server 

 

Sample chart 

 
  

For folks who are uninterested in the Myth-Busting classes, I recommend skipping ahead to 

Install Software.  If you're really in a hurry, have a look at install.txt, once you have unzipped / 

uncompressed the archive. 

 

 

Typically, we provide a laboratory complete with file servers, web servers, and enough network 

tinker-toys to make life interesting. 

                                                 
1 If you run into bumps executing this homework, feel free to drop us questions:  stuart dot kendrick dot sea at g 

mail dot com, where you replace the word 'dot' with the '.' symbol and the word 'at' with the '@' symbol. 

http://www.skendric.com/app/
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I recommend starting this homework several weeks prior to attending class -- you have a lot of 

parts & gear to assemble, along with a handful of hours of software installation and validation to 

perform on your laptop. 

 

Elements 

1. Read through the deck to get a feel for how we will spend the day (if you have time for 

nothing else, do this) 

http://www.skendric.com/seminar/myth/Myth-Busting-The-Network-Layer-Deck.pdf 

 

2. Install the Myth-Busting Toolkit (see below) 

 

3. Gather gear (see below) 

 

4. Arrive 30-60 minutes early to class, to set-up your gear and build the class network. 

Gather Gear  

Bring Your Own Gear 
For this class, you bring some gear; we do not provide the parts listed in this section. 

 

Required 

 One (1) laptop running the Myth-Busting Toolkit 

 Four (4) Cat 5 or Cat 6 Ethernet cables:  3’, 6’, 10’, 20’2 

 

Optional 

 One (1) mini-switch 

 One (1) power strip 

 

Ideally, everyone brings all this gear.  In practice, for most labs, a team (typically composed of 

2-4 people) can get by with a single mini-switch, two laptops, and a handful of cables -- and the 

conference venue generally provides power strips. 3  Only the most sophisticated labs want 

several mini-switches plus a handful of laptops plus an extra power strip. 

 

So, if you are reading this at the last moment and don't have time to gather materials, you might 

choose to pack your laptop, climb on the plane, and look around for a well-equipped team to 

join, when you reach the classroom. 

 

Then again, we recommend that you bring both the Required and the Optional materials, for the 

richest Myth-Busting experience. 

 

                                                 
2 You will want four Ethernet cables, of roughly varying lengths from 3’ to 20’.  The lengths we specify here are 

guidelines, not a list of specific requirements. 
3 In theory, the conference venue provides power strips on every table.  In practice, they tend to run out, leaving 

some tables empty.  ProTip:  Bring your own power strip. 

http://www.skendric.com/seminar/myth/Myth-Busting-The-Network-Layer-Deck.pdf
http://www.skendric.com/app/
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Mini-Switch 
Want to bring your own mini-switch?  The Adventures which involve LACP, Jumbo Frames, 

VLANs, etc. require a feature-rich mini-switch. 

 

My recommend:  HP-1810-8G V2 (J9802A) or HP-1820-8G (J9979A or J9982A) 

 Simple, sturdy, basic, easy-to-configure, supports all the Myth-Busting labs 

 

That being said, the following switches support some of the features used our labs (look for 9K 

Jumbo Frames and LACP support in particular – these tend to be hard-to-find in low-end gear) 

 Cisco SG-200-08 

 HP-1810-8G v2 (J9802A), HP-1820-8g (J9979A or J9982A) 

 NetGear GS105Ev3 / GS108Ev3 (heads-up:  Windows-only mgmt. app) 

 NetGear GS 108Tv2 

 TrendNet TPE-TG44g, TEG-082WS 

Typical cost:  $60 - $100.  Do not bring a switch cooled by a fan – too noisy. 

 

Practice configuring the IP address, default router, and subnet mask on your switch before you 

attend class. 

Install Software 
In this seminar, we rely heavily on a set of open-source tools, plus open-source scripts (cycle-

file-copy, cycle-iperf, and cycle-wget):  collectively, we call this the Myth-Busting Toolkit.  In 

this section you will install that tool kit.  Install this tool kit on two machines:  the laptop (aka 

‘Your Laptop’, aka YL) which you will bring with you to class plus some other machine (aka 

‘Your Imaginary Partner’s Machine’, aka YIPM). 

 

Linux 
1. Download http://www.skendric.com/seminar/myth/homework/Myth-Busting-

Toolkit.tar.gz and uncompress/untar in your home directory. 
cd 

tar xvfz Myth-Busting-Tools.tar.gz 

chown -R {your username}:{your favorite group} Myth-Busting 

2. This creates the directory structure ~/Myth-Busting – explore it. 

3. Verify that you have version 1.3.2+ 
grep version ~/Myth-Busting/version.txt 

Myth-Busting-Toolkit version 1.3.2 

4. Install iperf and gnuplot using your favorite package manager 
sudo apt-get install iperf gnuplot 

5. Install a recent release of Wireshark (1.12.0 or better) 
sudo add-apt-repository ppa:whoopie79/ppa 

sudo apt-get update 

sudo apt-get install wireshark libcap2-bin 

setcap 'CAP_NET_RAW+eip CAP_NET_ADMIN+eip' /usr/bin/dumpcap 

groupadd wireshark 

usermod -a -G wireshark {your username} 

chgrp wireshark /usr/bin/dumpcap 

ln -s /usr/bin/dumpcap /usr/local/tools/dumpcap 

http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.tar.gz
http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.tar.gz
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setcap cap_net_raw,cap_net_admin=eip /usr/bin/dumpcap 

 

A Note on Versions 

We rely heavily on features in iperf-2.0.5 and gnuplot-4.6.0+ -- patch level doesn't matter but 

version number does. 
iperf --version 

iperf version 2.0.5 (08 Jul 2010) pthreads 

 
gnuplot --version 

gnuplot 5.0 patchlevel 3 

 

On my system, apt-get install gnuplot gave me gnuplot v4.4, which is too old.  Here’s 

what I did to install gnuplot 5: 

 
sudo add-apt-repository ppa:gladky-anton/gnuplot 

sudo apt-get dist-upgrade 

 

 

OS X 
1. Download http://www.skendric.com/seminar/myth/homework/Myth-Busting-

Toolkit.tar.gz and uncompress/untar in your home directory. 
cd 

tar xvfz Myth-Busting-Toolkit.tar.gz 

chown -R {your username}:{your favorite group} Myth-Busting 

2. This creates the directory structure ~/Myth-Busting – explore it. 

3. Verify that you have version 1.3.2+ 
grep version ~/Myth-Busting/version.txt 

Myth-Busting-Toolkit version 1.3.2 

4. Install Xcode 

  { via the App Store } 

  { then acknowledge the license using the following: } 
  sudo xcodebuild -license 

5. Install MacPorts 

http://www.macports.org/install.php 

6. Install gnuplot 
  sudo port install gnuplot 

7. Install iperf 

http://rudix.org/packages/iperf.html 

8. Install XQuartz 

http://xquartz.macosforge.org/landing/ 

9. Install a recent release of Wireshark (1.12.0 or better) 

http://www.wireshark.org/download.html 

 

 

A Note on Versions 

We rely heavily on features in iperf-2.0.5 and gnuplot-4.6.0+ -- patch level doesn't matter but 

version number does. 
iperf --version 

iperf version 2.0.5 (08 Jul 2010) pthreads 

http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.tar.gz
http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.tar.gz
http://www.macports.org/install.php
http://rudix.org/packages/iperf.html
http://xquartz.macosforge.org/landing/
http://www.wireshark.org/download.html
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gnuplot --version 

gnuplot 5.0 patchlevel 3 

 

Windows 
1. Download http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.zip 

and unzip. 

2. Find the resulting C:\Myth-Busting folder and move it to some convenient location -- in 

this document, I assume that you've moved it to the top level of C:\, e.g. C:\Myth-Busting 

3. Explore the C:\Myth-Busting folder 

4. Verify that you have version 1.3.2+ 
type C:\Myth-Busting\version.txt 

Myth-Busting-Toolkit version 1.3.2 

[...] 

5. Install gnuplot by running C:\Myth-Busting\Tools\gp504-win64-mingw.exe 

6. Update your path variable to include gnuplot’s directory 

7. Install a recent release of Wireshark (2.0+) 

http://www.wireshark.org/download.html 

 

A Note on Versions 

We rely heavily on features in iperf-2.0.5 and gnuplot-4.6.0+ -- patch level doesn't matter but 

version number does. 

 

 
 

Here is a procedure for executing Step #5: 

 

Fire up the System Control Panel and click on Advanced system settings 

 

http://www.skendric.com/seminar/myth/homework/Myth-Busting-Toolkit.zip
http://www.wireshark.org/download.html
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In the resulting System Properties dialogue box, click Environment Variables… 
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In the resulting Environment Variables dialogue box, scroll down until you see the Path variable: 

 
 

Then click Edit… 

 
 

At the end of the Variable value field, append the string C:\Program Files\gnuplot\bin, as shown 

here.  Notice the semi-colon which separates each addition – you want that semi-colon. 

 

Under Windows 10, the dialogue box looks more like this -- notice the C:\Program 

Files\gnuplot\bin line in the lower-third: 
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Doing this allows you to run gnuplot from the command-line without having to type its full path, 

a capability which saves key strokes. 

Validate Connectivity 
Install the Myth-Busting Toolkit on two machines.  In this document, I call these YL (Your 

Laptop) and YIPM (Your Imaginary Partner’s Machine).4  Verify that they can both talk to each 

other by pinging.   

1. Figure out the IP address of each machine. 

2. Open holes in firewalls between the two:  you’ll want ICMP Echo and TCP Port 5001 

3. Verify that you can ping and iperf between the two machines. 

Here is one way to perform this verification. 

 

                                                 
4 In a pinch, for the purposes of verifying your installation, you can use a single machine, running iperf -s in one 

command window and iperf -c / cycle-iperf in another. 
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Linux & OS X 

Ping 
On YL, ping YIPM 
gnat> ping -c 3 192.168.75.103 

PING 192.168.75.103 (192.168.75.103) 56(84) bytes of data. 

64 bytes from 192.168.75.103: icmp_req=1 ttl=128 time=2.20 ms 

64 bytes from 192.168.75.103: icmp_req=2 ttl=128 time=1.05 ms 

64 bytes from 192.168.75.103: icmp_req=3 ttl=128 time=1.02 ms 

 

--- 192.168.75.103 ping statistics --- 

3 packets transmitted, 3 received, 0% packet loss, time 2004ms 

rtt min/avg/max/mdev = 1.022/1.426/2.206/0.552 ms 

gnat> 

 

Now, do the same from YIPM to YL (example not shown). 
 

iperf 
On YIPM, load iperf in server mode: 

 
aphid> iperf -s 

------------------------------------------------------------ 

Server listening on TCP port 5001 

TCP window size: 85.3 KByte (default) 

 

On YL, run iperf against YIPM; here is what success looks like: 
gnat> iperf -c 192.168.75.103 

------------------------------------------------------------ 

Client connecting to 192.168.75.103, TCP port 5001 

TCP window size: 22.5 KByte (default) 

------------------------------------------------------------ 

[  3] local 192.168.75.128 port 58833 connected with 192.168.75.103 port 5001 

[ ID] Interval       Transfer     Bandwidth 

[  3]  0.0-10.1 sec  11.5 MBytes  9.57 Mbits/sec 

gnat> 

 

In this example, YL ran a 10 second iPerf test against YIPM, transferred and 11.5 MB during 

this test for an average throughput5 of 9.57 Mb/s. 

 

And here is what failure looks like: 
gnat> iperf -c 192.168.75.103  

connect failed: Connection timed out 

gnat> 

 

Perhaps iperf isn’t running in server mode on YIPM or perhaps a firewall is blocking 

communication. 

 

Now, do the same from YIPM to YL (example not shown). 

                                                 
5 See the Appendix for terminology. 
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Windows 

Ping 
On YL, ping YIPM 

 
Now, do the same from YIPM to YL (example not shown). 

 

iPerf 
On YIPM, open a command prompt and run iperf in server mode. 

 
 

On YL, run iperf.exe against YIPM; here is what success looks like: 
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In this example, YL ran a 10 second iPerf test against YIPM, transferred and 679 MB during this 

test for an average throughput6 of 570 Mb/s. 

 

Here is what failure looks like: 

 
Perhaps iperf isn’t running in server mode on YIPM or perhaps a firewall is blocking 

communication. 

 

Now do the same from YIPM to YL (example not shown). 

                                                 
6 See the Appendix for terminology. 
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Practice Using the Toolkit 

Linux + OS X 
On YIPM, open a command prompt and run iperf in server mode. 
gnat> iperf -s 

iperf -s 

------------------------------------------------------------ 

Server listening on TCP port 5001 

TCP window size: 85.3 KByte (default) 

------------------------------------------------------------ 

 

Edit readme.txt 
On YL, use your favorite text editor to edit C:\Myth-Busting\Data\readme.txt and make it 

look something like this: 
~/Myth-Busting/Data/type readme.txt 

Test: Throughput across an HP 1810-8Gv2 switch 

Client:  Shuttle SZ77, Win7, Intel Core i5-3550 @ 3.3GHz (4 CPU)  

Server:  Latitude E6400, Win7, Intel Core Duo T9900 @ 3.06 GHz 

Notes:  Does switch model affect throughput? 

 

Run cycle-iperf.bat 
On YL, switch back to ~/Myth-Busting/Tools to run cycle-iperf for the first time: 

 
gnat> ./cycle-iperf -h 

Program = cycle-iperf 

Version = 1.5.2 

 

* Must specify the ip address or hostname of iPerf server 

* and the Title of the chart 

* Remaining arguments are optional 

* Specifying 'bandwidth' as anything other than 'auto' instructs iPerf to use 

UDP instead of TCP 

* See http://openmaniak.com/iperf.php for details on iPerf-specific options 

 

Usage: 

 

cycle-iperf 

           -c {ipaddr or hostname}  

           -n {title for this run, inscribed on chart} 

           [-h] 

           [-i {iterations}] 

           [-s {sleep time in seconds between iterations}] 

           [-w {TCP window size}] 

           [-l {length of buffer to send}] 

           [-p {port}] 

           [-t {duration in seconds}] 

           [-b {bandwidth}] 

           [-f {output file}] 

           [-d {0|1}] 

 

Defaults: 

           -i iterations = 10 
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           -s sleep      = 2 

           -w window     = 64K 

           -l length     = 8K 

           -p port       = 5001 

           -t duration   = 10 

           -b bandwidth  = auto 

           -o output     = /home/sk/Myth-Busting/Data/cycle-iperf-output 

           -d debug      = 0 

 

gnat> 

 

Protip cycle-iperf.bat won’t do anything useful unless you specify the IP address or 

hostname of an iPerf server. 

 

OK, let’s do some actual work using cycle-iperf: 

 
gnat> ./cycle-iperf -c 192.168.75.103 -n "iPerf Throughput over HP-1820-8Gv2 

switch"  

 

 

========================================================================= 

TCP-based throughput test:  Verify that server is running as 'iperf -s' 

 

I will run the following command 10 times, sleeping 2 seconds between each 

iteration 

     iperf -c 192.168.75.103 -w 64K -l 8K -p 5001 -t 10 -y C 

 

and will store the output in: 

     /home/skendric/Myth-Busting/Data/cycle-iperf-output.csv 

     /home/skendric/Myth-Busting/Data/cycle-iperf-output.txt 

     /home/skendric/Myth-Busting/Data/cycle-iperf-output.gp 

     /home/skendric/Myth-Busting/Data/cycle-iperf-output.png 

 

The chart produced from this run will be titled: 

     iPerf Throughput over HP-1820-8Gv2 switch 

  

Stalling for 5 seconds, hit Ctrl-C if you want to cancel 

 

Beginning iPerf cycle: 10 iterations 

     Starting iPerf iteration 1 at 07:37:41 

     Starting iPerf iteration 2 at 07:37:53 

     Starting iPerf iteration 3 at 07:38:05 

     Starting iPerf iteration 4 at 07:38:17 

     Starting iPerf iteration 5 at 07:38:29 

     Starting iPerf iteration 6 at 07:38:41 

     Starting iPerf iteration 7 at 07:38:54 

     Starting iPerf iteration 8 at 07:39:06 

     Starting iPerf iteration 9 at 07:39:18 

     Starting iPerf iteration 10 at 07:39:30 

 

 

Producing throughput file 

 

Creating gnuplot config file 
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Producing statistics and chart 

 

* FILE:  

  Records:      10 

  Out of range:  0 

  Invalid:       0 

  Blank:         0 

  Data Blocks:   1 

 

* COLUMN:  

  Mean: 69.1714  

  Std Dev: 3.5083  

  Sum: 691.7136  

  Sum Sq.: 47969.8523  

  Minimum: 62.8991 [ 0]  

  Maximum: 74.0607 [ 1]  

  Quartile: 66.4593  

  Median: 68.8879  

  Quartile: 72.5881 

 

In /home/skendric/Myth-Busting/Data, see 

     invocation.txt for your invocation line 

     cycle-iperf-output.csv for the raw output 

     cycle-iperf-output.txt for throughput only 

     cycle-iperf-output.gp  for the gnuplot config file, 

     cycle-iperf-output.png for the chart 

 

Update readme.txt, then upload everything to the class Google Drive 

 

This run of cycle-iperf started at Sat Oct 25 07:37:36 PDT 2014 

                      and ended at Sat Oct 25 07:39:42 PDT 2014 

 

Done with "iPerf Throughput over HP-1820-8Gv2 switch" 

======================================================================== 

gnat> 
 

By default, cycle-iperf invokes iperf, points it at the specified IP address or hostname, and 

executes ten cycles, sleeping for a couple seconds between each cycle.  The resulting iPerf 

output data is stored in a file named cycle-iperf-output.csv, a subset of that output is stored in 

cycle-iperf-output.txt.  cycle-iperf then invokes gnuplot, which relies on cycle-iperf-output.gp to 

tell it to read cycle-iperf-output.txt and to produce cycle-iperf-output.png.  In general, we will 

only be interested in cycle-iperf-output.png. 

 

cycle-iperf 

1. Uses iperf.exe to produce cycle-iperf-output.csv 

2. Uses cut to copy the last column of cycle-iperf-output.csv into cycle-iperf-output.txt 

3. Uses gnuplot to process cycle-iperf-output.txt into cycle-iperf-output.png, relying on 

cycle-iperf-output.gp for instructions 

Most of the time, we only examine cycle-iperf-output.png. 

 

Protip:  Want to see what the script is doing under-the-hood?  Add the '-d' flag to an 

invocation. 
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Let’s go over to the Data directory and examine the output: 
gnat> pwd 

/home/skendric/Myth-Busting/Data 

gnat> ls -l 

total 32 

-rw-rw-r-- 1 skendric skendric  790 Oct 25 07:39 cycle-iperf-output.csv 

-rw-rw-r-- 1 skendric skendric 1924 Oct 25 07:39 cycle-iperf-output.gp 

-rw-rw-r-- 1 skendric skendric 8797 Oct 25 07:39 cycle-iperf-output.png 

-rw-rw-r-- 1 skendric skendric  110 Oct 25 07:39 cycle-iperf-output.txt 

-rw-rw-r-- 1 skendric skendric  249 Oct 25 07:43 readme.txt 

gnat> 
 

Examine cycle-iperf-output.csv and cycle-iperf-output.txt using a text editor … and then take a 

look at cycle-iperf-output.png, perhaps by double-clicking on it. 

 

Image Viewer or Preview (or some similar graphics application) should display something like 

the following: 

 
 

From this, we can see that from our ten trials, the Median throughput was 72MB/s, while the 

worst was 68 MB/s and the best was 73 MB/s. Two-thirds (Stdev) of the results fell within 71 

and 73 (i.e. Median 71 - Stdev 1 = 70.  And Median 72 + Stdev 1 = 73). 
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Save Data 
Create a subdirectory of Data using a structured naming methodology.  We use the following; 

you can use whatever suits you. 
~/Myth-Busting/Data> mkdir 2014-10-25 

~/Myth-Busting/Data> cd 2014-07-06 

~/Myth-Busting/Data/2014-10-25> mkdir Practice 

~/Myth-Busting/Data/2014-10-25> cd Practice 

~/Myth-Busting/Data/2014-10-25/Practice> mkdir 0745 

~/Myth-Busting/Data/2014-10-25/Practice> cd 0745 

~/Myth-Busting/Data/2014-10-25/Practice/0745> copy ../../../* . 

 

The directory ends up looking like this: 
 

gnat> pwd 

/home/skendric/Myth-Busting/Data/2014-10-25/Practice/0745 

gnat> ls -l 

total 28 

-rw-rw-r-- 1 skendric skendric  790 Oct 25 07:48 cycle-iperf-output.csv 

-rw-rw-r-- 1 skendric skendric 1924 Oct 25 07:48 cycle-iperf-output.gp 

-rw-rw-r-- 1 skendric skendric 8797 Oct 25 07:48 cycle-iperf-output.png 

-rw-rw-r-- 1 skendric skendric  110 Oct 25 07:48 cycle-iperf-output.txt 

-rw-rw-r-- 1 skendric skendric  249 Oct 25 07:48 readme.txt 

gnat> 

 

Protip You want some organizational scheme into which to slot your data files, because 

you will be creating a lot of them during the seminar. 

 

Extra Credit Capture NIC and Switch Port error counters before and after run, save them in 

readme.txt.  This is typically done as follows: 
   ifconfig eth0 

 See the Error Counters section in the Appendix of the Myth-Busting Slide 

Deck for details:  http://www.skendric.com/seminar/ 

 

Windows 

Load iPerf Server 
On YIPM, open a command prompt and run iperf.exe in server mode. 

http://www.skendric.com/seminar/
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Edit readme.txt 
On YL, use your favorite text editor to edit C:\Myth-Busting\Data\readme.txt and make it 

look something like this: 
C:\Myth-Busting\Data\type readme.txt 

Test: Throughput across an HP 1810-8Gv2 switch 

iPerf client:  Shuttle SZ77, Win7, Intel Core i5-3550 @ 3.3GHz (4 CPU)  

iPerf server:  Latitude E6400, Win7, Intel Core Duo T9900 @ 3.06 GHz 

Notes:  Does switch model affect throughput? 

 

Run cycle-iperf 
On YL, switch back to C:\Myth-Busting\Tools to run cycle-iperf.bat for the first time: 
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Protip cycle-iperf.bat won’t do anything useful unless you specify the IP address or 

hostname of an iPerf server. 

 

OK, let’s do some actual work using cycle-iperf.bat 

 
C:\Myth-Busting\Tools>cycle-iperf -c 192.168.75.103 -n "iPerf Throughput over 

HP-1810-8Gv2 switch" 

 

 

========================================================================= 

TCP-based throughput test:  Verify that the server is running as 'iperf -s' 

 

I will run the following command 10 times, sleeping 2 seconds between 

each iteration: 

     iperf.exe -c 192.168.75.103 -w 64K -l 8K -p 5001 -t 10 -y C 

 

and will store the output in: 

     C:\Myth-Busting\Data\cycle-iperf-output.csv 

     C:\Myth-Busting\Data\cycle-iperf-output.txt 



Myth-Busting Class Homework 20 Created:  2014-07-05 

Stuart Kendrick  Updated:  2016-08-23 

 

     C:\Myth-Busting\Data\cycle-iperf-output.gp 

     C:\Myth-Busting\Data\cycle-iperf-output.png 

 

The chart produced from this run will be titled: 

     iPerf Throughput over HP-1810-8Gv2 switch 

 

Stalling for 5 seconds, hit Ctrl-C if you want to pause or cancel 

 

Beginning iPerf cycle:  10 iterations 

    Starting iPerf iteration 1 at  7:14:18.16 

    Starting iPerf iteration 2 at  7:14:30.26 

    Starting iPerf iteration 3 at  7:14:42.38 

    Starting iPerf iteration 4 at  7:14:54.49 

    Starting iPerf iteration 5 at  7:15:06.58 

    Starting iPerf iteration 6 at  7:15:18.68 

    Starting iPerf iteration 7 at  7:15:30.76 

    Starting iPerf iteration 8 at  7:15:42.85 

    Starting iPerf iteration 9 at  7:15:54.94 

    Starting iPerf iteration 10 at  7:16:07.06 

Done with iPerf cycle 

 

 

Producing throughput file 

 

Creating gnuplot config file 

 

Producing statistics and chart 

 

* FILE: 

  Records:      10 

  Out of range:  0 

  Invalid:       0 

  Blank:         0 

  Data Blocks:   1 

 

* COLUMN: 

  Mean:         49.9871 

  Std Dev:       6.5344 

  Sum:         499.8709 

  Sum Sq.:   25414.0797 

 

  Minimum:      36.0677 [ 2] 

  Maximum:      56.9721 [ 1] 

  Quartile:     44.5284 

  Median:       51.9758 

  Quartile:     55.6065 

 

 

In C:\Myth-Busting\Data, see 

 

    invocation.txt for your invocation line 

    cycle-iperf-output.csv for the raw output 

    cycle-iperf-output.txt for throughput only 

    cycle-iperf-output.gp  for the gnuplot config file 

    cycle-iperf-output.png for the chart 

 

Update readme.txt, then upload everything to the class Google Drive 
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This run of cycle-iperf started at Sat 10/25/2014  7:14:13.01 

                      and ended at Sat 10/25/2014  7:16:19.44 

 

Done with "iPerf Throughput over HP-1810-8Gv2 switch" 

========================================================================= 

 

C:\Myth-Busting\Tools> 

 

By default, cycle-iperf.bat invokes iperf.exe, points it at the specified IP address or hostname, 

and executes ten cycles, sleeping for a couple seconds between each cycle.  The resulting iPerf 

output data is stored in a file named cycle-iperf-output.csv, a subset of that output is stored in 

cycle-iperf-output.txt.  cycle-iperf.bat then invokes gnuplot.exe, which relies on cycle-iperf-

output.gp to tell it to read cycle-iperf-output.txt and to produce cycle-iperf-output.png.  In 

general, we will only be interested in cycle-iperf-output.png. 

 

cycle-iperf.bat 

4. Uses iperf.exe to produce cycle-iperf-output.csv 

5. Uses cut.exe to copy the last column of cycle-iperf-output.csv into cycle-iperf-output.txt 

6. Uses gnuplot.exe to process cycle-iperf-output.txt into cycle-iperf-output.png, relying on 

cycle-iperf-output.gp for instructions 

Most of the time, we only examine cycle-iperf-output.png. 

 

Protip:  Want to see what the script is doing under-the-hood?  Add the '-d' flag to an 

invocation. 

 

Let’s go over to the Data directory and examine the output: 
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Examine cycle-iperf-output.csv and cycle-iperf-output.txt using a text editor … and then take a 

look at cycle-iperf-output.png. 

 
 

Windows Photo Viewer (or some similar graphics application) should display something like the 

following: 
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From this, we can see that from our ten trials, the Median throughput was 72MB/s, while the 

worst was 68 MB/s and the best was 73 MB/s. Two-thirds (Stdev) of the results fell within 71 

and 73 (i.e. Median 71 - Stdev 1 = 70.  And Median 72 + Stdev 1 = 73). 

 

Save Data 
Create a subdirectory of Data using a structured naming methodology.  We use the following; 

you can use whatever suits you. 
C:\Myth-Busting\Data> mkdir 2014-10-25 

C:\Myth-Busting\Data> cd 2014-10-25 

C:\Myth-Busting\Data\2014-10-25> mkdir Practice 

C:\Myth-Busting\Data\2014-10-25> cd Practice 

C:\Myth-Busting\Data\2014-10-25\Practice> mkdir 0715 

C:\Myth-Busting\Data\2014-10-25\Practice> cd 0715 

C:\Myth-Busting\Data\2014-10-25\Practice\0715> copy ..\..\..\*.* . 

 

The directory ends up looking like this: 
 

7:23:44.65 C:\Myth-Busting\Data\2014-10-25\Practice\0715>dir 

 Volume in drive C has no label. 

 Volume Serial Number is E0D8-8557 

 

 Directory of C:\Myth-Busting\Data\2014-10-25\Practice\0715 



Myth-Busting Class Homework 24 Created:  2014-07-05 

Stuart Kendrick  Updated:  2016-08-23 

 

 

10/25/2014  07:23 AM    <DIR>          . 

10/25/2014  07:23 AM    <DIR>          .. 

10/25/2014  07:16 AM               770 cycle-iperf-output.csv 

10/25/2014  07:16 AM             2,053 cycle-iperf-output.gp 

10/25/2014  07:16 AM             8,073 cycle-iperf-output.png 

10/25/2014  07:16 AM               110 cycle-iperf-output.txt 

10/23/2014  05:36 PM               622 readme.txt 

               5 File(s)         11,628 bytes 

               2 Dir(s)  546,606,014,464 bytes free 

 

 7:23:46.03 C:\Myth-Busting\Data\2014-10-25\Practice\0715> 

 

Protip You want some organizational scheme into which to slot your data files, because 

you will be creating a lot of them during the seminar. 

 

Extra Credit Capture NIC and Switch Port error counters before and after run, save them in 

readme.txt.  This is typically done as follows: 
   netstat -e 

 See the Error Counters section in the Appendix of the Myth-Busting Slide 

Deck for details:  http://www.skendric.com/seminar/ 

 

cycle-wget 
For a few of the Adventures, we provide cycle-wget, which works pretty much the same way 

cycle-iperf does, acting as a wrapper around the wget utility.  Typically, you will point cycle-

wget at savage (see the Myth-Busting Class LAN diagram), a PC Engines ALIX board hosting a 

copy of http:/www.skendric.com, and cycle-wget will mirror that Web site to a temporary 

directory on your laptop, measuring the throughput during each cycle.  Alternatively, you may 

choose to run a Web server on your own laptop -- Apache or nginx or whatever appeals to you; 

notice that in the Windows Toolkit, we include C:\Myth-Busting\Tools\hfs.exe, which is a 

minimal Web server, for this purpose. 

 

Update readme.txt: 
Test:    wget Throughput across Home Network to ALIX/nginx Web Server 

Client:  Shuttle SZ77, Win7, Intel Core i5-3550 @ 3.3GHz (4 CPU)  

Server:  Latitude E6400, Win7, Intel Core Duo T9900 @ 3.06 GHz 

iPerf:   Window 64K, Buffer 8K, Sleep 2s 

Notes:   nginx is hosting a mirror of www.skendric.com 

 

Run cycle-wget: 

http://www.skendric.com/seminar/
http://www.pcengines.ch/alix.htm
http://www.skendric.com/
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C:\Myth-Busting\Tools>cycle-wget -u http://192.168.75.108 -n "wget Throughput 

Across Home Network to Savage" 

 

 

======================================================================= 

I will run the following command 10 times, sleeping 2 seconds between 

each iteration: 

     wget.exe -r -P  http://192.168.75.108 

 

and will store the output in: 

     C:\Myth-Busting\Data\cycle-wget-output.csv 

     C:\Myth-Busting\Data\cycle-wget-output.txt 

     C:\Myth-Busting\Data\cycle-wget-output.gp 

     C:\Myth-Busting\Data\cycle-wget-output.png 

 

The chart produced from this run will be titled: 

     wget Throughput Across Home Network to Savage 

 

Stalling for 5 seconds, hit Ctrl-C if you want to pause or cancel 

 

To watch wget's progress, run 'tail -f C:\Myth-Busting\Mirror\wget-

output.log' 

 

Beginning wget cycle:  10 iterations with recursion = 1 

    Starting wget iteration 1 at  6:50:24.91 

    Starting wget iteration 2 at  6:50:55.73 

    Starting wget iteration 3 at  6:51:20.85 

    Starting wget iteration 4 at  6:51:46.05 

    Starting wget iteration 5 at  6:52:11.94 

    Starting wget iteration 6 at  6:52:38.27 

    Starting wget iteration 7 at  6:53:04.02 

http://192.168.75.108/
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    Starting wget iteration 8 at  6:53:31.15 

    Starting wget iteration 9 at  6:53:56.94 

    Starting wget iteration 10 at  6:54:27.07 

Done with wget cycle 

 

Producing throughput file 

 

Creating gnuplot config file 

 

Producing statistics and chart 

 

* FILE: 

  Records:      10 

  Out of range:  0 

  Invalid:       0 

  Blank:         0 

  Data Blocks:   1 

 

* COLUMN: 

  Mean:         13.6300 

  Std Dev:       0.4220 

  Sum:         136.3000 

  Sum Sq.:    1859.5500 

 

  Minimum:      12.7000 [ 8] 

  Maximum:      14.1000 [ 1] 

  Quartile:     13.3000 

  Median:       13.7000 

  Quartile:     14.0000 

 

In C:\Myth-Busting\Data, see 

    cycle-wget-output.csv for the raw output, 

    cycle-wget-output.txt for throughput only, 

    cycle-wget-output.gp  for the gnuplot config file, 

    cycle-wget-output.png for the chart 

 

This run of cycle-wget started at Sat 10/04/2014  6:50:19.75 

                     and ended at Sat 10/04/2014  6:54:53.72 

 

Done with wget Throughput Across Home Network to Savage 

 

C:\Myth-Busting\Tools> 

 

Protip:  Want to see what the script is doing under-the-hood?  Add the '-d' flag to an 

invocation. 

 

Poke around the Data directory: 
 

 C:\Myth-Busting\Data>dir 

 Volume in drive C has no label. 

 Volume Serial Number is E0D8-8557 

 

 Directory of C:\Myth-Busting\Data 

 

09/24/2014  04:39 AM    <DIR>          . 



Myth-Busting Class Homework 27 Created:  2014-07-05 

Stuart Kendrick  Updated:  2016-08-23 

 

09/24/2014  04:39 AM    <DIR>          .. 

09/24/2014  04:38 AM               297 cycle-wget-output.csv 

09/24/2014  04:47 AM             8,193 cycle-wget-output.png 

09/24/2014  04:38 AM                88 cycle-wget-output.txt 

09/24/2014  04:33 AM               298 readme.txt 

09/24/2014  04:45 AM             2,161 wget-throughput.gp 

               6 File(s)         23,074 bytes 

               2 Dir(s)  438,481,174,528 bytes free 

 

C:\Myth-Busting\Data> 

 

And examine the resulting chart: 
C:\Myth-Busting\Data>cycle-wget-output.png 

C:\Myth-Busting\Data> 

 

 

cycle-file-copy 
This script behaves the same as cycle-iperf and cycle-wget, though you specify a Source and a 

Destination directory instead of an iperf server or a URL. 

 

Put a suitably sized file into C:\Myth-Busting\Temp\Source-Files before starting.  What does 

'suitably sized' mean in this context?  A file whose size gives you an iteration cycle that you can 

tolerate.  For example, if in your environment a 1GB file takes a handful of seconds to copy 
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while a 1TB file takes an hour ... you probably want to dump a 1GB file rather than a 1TB file 

into Source-Files, in order to shrink total execution time to something you are willing to wait for. 

 

Here are a couple ways to create a file: 

 

Windows 
cd C:\Myth-Busting\Tools 

createfil C:\Myth-Busting\Temp\Source-Files\1GB.jnk 1048576 

 

Linux or OS X 
fallocate -l 1GiB ~/Myth-Busting/Temp/Source-Files/1GB.jnk 

 

 

Then run cycle-file-copy -- in this case, I copy from local disk C: to another local disk D: 

  
C:\Myth-Busting\Tools>cycle-file-copy.bat -n "Copying from C: to D: on 

Shuttle PC" -o C:\Myth-Busting\Temp\Source-Files -t D:\Destination-Files 

 

 

========================================================================= 

 

I will run the following command 10 times, sleeping 2 seconds between 

each iteration: 

xcopy C:\Myth-Busting\Temp\Source-Files D:\Destination-Files /s /y 

 

and will store the output in: 

     C:\Myth-Busting\Data\cycle-file-copy-output.csv 

     C:\Myth-Busting\Data\cycle-file-copy-output.txt 

     C:\Myth-Busting\Data\cycle-file-copy-output.gp 

     C:\Myth-Busting\Data\cycle-file-copy-output.png 

 

I will copy 1024MB of files 

 

The chart produced from this run will be titled: 

     Testing Locally 

 

Stalling for 5 seconds, hit Ctrl-C if you want to pause or cancel 

 

Beginning file copy cycle:  10 iterations 

    Starting copy iteration 1 at  4:56:58.31 

      512MB/s:  1024MB of files copied in 2 seconds 

    Starting copy iteration 2 at  4:57:02.10 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 3 at  4:57:05.54 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 4 at  4:57:08.95 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 5 at  4:57:12.36 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 6 at  4:57:15.84 

      512MB/s:  1024MB of files copied in 2 seconds 

    Starting copy iteration 7 at  4:57:19.33 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 8 at  4:57:22.76 
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      512MB/s:  1024MB of files copied in 2 seconds 

    Starting copy iteration 9 at  4:57:26.24 

      1024MB/s:  1024MB of files copied in 1 seconds 

    Starting copy iteration 10 at  4:57:29.71 

      512MB/s:  1024MB of files copied in 2 seconds 

Done with file copy cycle 

 

 

Extracting throughput file 

        1 file(s) copied. 

 

Creating gnuplot config file 

 

Producing statistics and chart 

 

* FILE: 

  Records:      10 

  Out of range:  0 

  Invalid:       0 

  Blank:         0 

  Data Blocks:   1 

 

* COLUMN: 

  Mean:        819.2000 

  Std Dev:     250.8277 

  Sum:        8192.0000 

  Sum Sq.:  7.34003e+006 

 

  Minimum:     512.0000 [ 0] 

  Maximum:    1024.0000 [ 3] 

  Quartile:    512.0000 

  Median:     1024.0000 

  Quartile:   1024.0000 

 

 

In C:\Myth-Busting\Data, see 

    invocation.txt for your invocation line 

    cycle-file-copy-output.csv for the raw output 

    cycle-file-copy-output.txt for throughput only 

    cycle-file-copy-output.gp  for the gnuplot config file 

    cycle-file-copy-output.png for the chart 

 

Update readme.txt, then upload everything to the class Google Drive 

 

This run of cycle-file-copy.bat started at Sat 08/13/2016  4:56:52.73 

                              and ended at Sat 08/13/2016  4:57:34.41 

 

Done with "Testing Locally" 

========================================================================= 

 

C:\Myth-Busting\Tools> 

 

And examine the resulting chart: 
C:\Myth-Busting\Data>cycle-wget-output.png 

C:\Myth-Busting\Data> 
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Protip:  Create a test file of suitable size 

 

Windows: 
C:\Myth-Busting\Temp\Source-Files>..\..\Tools\creatfil.exe 1GB.jnk 1048576 

 

 5:31:24.63 C:\Myth-Busting\Temp\Source-Files>dir 

 Volume in drive C has no label. 

 Volume Serial Number is E0D8-8557 

 

 Directory of C:\Myth-Busting\Temp\Source-Files 

 

08/13/2016  05:31 AM    <DIR>          . 

08/13/2016  05:31 AM    <DIR>          .. 

08/06/2016  06:11 AM     1,073,741,824 1GB.jnk 

               1 File(s)  1,073,741,824 bytes 

               2 Dir(s)  514,274,971,648 bytes free 

 

C:\Myth-Busting\Temp\Source-Files> 

 

*nix: 
gnat> cd ~\Myth-Busting\Temp\Source-Files 

gnat> fallocate -l 1GiB 1GB.jnk 

 

gnat> ls -l 

total 1048580 
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-rw-rw-r-- 1 skendric skendric 1073741824 Aug 13 06:08 1GB.jnk 

gnat> 

 

Protip:  cycle-file-copy will copy everything in Source-Files to Destination-Files:  all files, all 

subdirectories.  This allows you to measure a variety of behavior, from copying a single 

large file (as I did above) to copying lots of little files. 

 

Protip:  Clean-up after yourself:  delete Destination-Files when you are done. 

 

Change the Chart Title 
Sometimes, I want to change the Chart Title without re-running the entire data collection routine. 

To do this, edit cycle-iperf-output.gp (or cycle-wget-output.gp or cycle-file-copy.gp), change the 

long_title variable, and then recreate the chart: 

 

Windows 
cd C:\Myth-Busting\Data 

type cycle-iperf-output.gp | gnuplot 

 

*nix 
cd ~\Myth-Busting\Data 

cat cycle-iperf-output.gp | gnuplot 

 

Examine the newly-replaced cycle-iperf-output.png file to see your updated title. 

Summary  
For our testing methodology, we use cycle-iperf, cycle-wget, and cycle-file-copy as front-ends to 

iperf, wget, xcopy / cp -a, and gnuplot to produce charts which illustrate the results of a test. 

 

By automating data collection and presentation, we intend to focus your time and energies on 

analyzing your data and thinking about the implications, rather than wrestling with tools. 

 

And by executing this homework several weeks prior to the seminar date, we predict that you'll 

arrive in class prepared to think, rather than spending your time hurriedly installing and 

configuring this toolkit. 

 

Next steps: 

 Review the deck for the class:  http://www.skendric.com/seminar/ 

 Review the Class LAN diagram below 

 Arrive 30-60 minutes early to class, for set-up.  You'll be configuring your switch, your 

laptop, and building the class network. 

 

We look forward to seeing you soon. 

 Chris Shaiman & Stuart Kendrick 

 

http://www.skendric.com/seminar/
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Appendix 

Class LAN 

10.0.1.0/24
10.0.2.0/24
10.0.3.0/24
10.0.4.0/24

fire box 1

fire box 2

fire box 3

fire box 4

VMWare 1

Visit here for
Firewall / VPN

Visit here for Net-
work Nightmare /
WAN emulation

skendric 2015-02-15

10.0.20.0/24

switch1-esx
10.0.20.5

switch2-esx
10.0.21.5

10.0.21.0/24

Team1

Screen

Back of Room

Class Network

10.0.0.0/16

Subnet mask 255.255.0.0

Broadcast 10.0.255.255

Default router 10.0.0.1

DNS server None

Myth-Busting Class LANsagan-rtr
10.0.0.1

- Assign a static address to your Ethernet switch, as shown
- Assign static addresses to your laptops and remaining switches, using one or both of your Team’s two /24 allocations
- sagan-rtr hands-out DHCP addresses in the 10.0.200.0/24 range, but we predict you’ll be happier with statics
- Protip: grabbing addresses from another team’s allocation is considered poor form
- Notice that we all live within one subnet: 10.0.0.0/16
- The Class LAN does not offer Internet access. Use Conference Wifi for that

Web Server
FTP Server

savage
10.0.0.10
HTTP Ports

80, 443, 8080,
8123

stuart-hp-esx 10.0.0.5 HP 1810-Gv2
stuart-cisco-esx 10.0.0.7 Cisco SG200-8
stuart-miktrotik-esx 10.0.0.8 RB750GL
stuart-mk-esx 10.0.0.9 RB750GL
dennett-brg 10.0.0.11 apc1c WANem (Network Nightmare)
derren-rtr 10.0.0.12 Linksys NAT
schermer-brg 10.0.0.14 Linktropy Mini (Network Nightmare)
tavris-brg 10.0.0.15 Linktropy Mini2 (Network Nightmare)

username: myth-buster
password: myth

10.0.24.0/24

switch5-esx
10.0.24.5

switch6-esx
10.0.25.5

10.0.25.0/24

Team3

10.0.26.0/24

switch7-esx
10.0.26.5

switch8-esx
10.0.27.5

Team4

10.0.28.0/24

switch9-esx
10.0.28.5

switch10-esx
10.0.29.5

10.0.29.0/24

Team5

10.0.30.0/24

switch11-esx
10.0.30.5

switch12-esx
10.0.31.5

10.0.31.0/24

Team6

10.0.32.0/24

switch13-esx
10.0.32.5

switch14-esx
10.0.33.5

10.0.33.0/24

Team7

10.0.34.0/24

switch15-esx
10.0.34.5

switch16-esx
10.0.35.5

10.0.35.0/24

Team8

10.0.36.0/24

switch17-esx
10.0.36.5

switch18-esx
10.0.37.5

10.0.37.0/24

Team8

10.0.38.0/24

switch19-esx
10.0.38.5

switch20-esx
10.0.39.5

10.0.39.0/24

Team10

10.0.40.0/24

switch21-esx
10.0.40.5

switch22-esx
10.0.41.5

10.0.41.0/24

Team9

10.0.42.0/24

switch23-esx
10.0.42.5

switch24-esx
10.0.43.5

10.0.43.0/24

Team12

10.0.44.0/24

switch25-esx
10.0.20.5

switch26-esx
10.0.21.5

10.0.45.0/24

Team11

10.0.46.0/24

switch27-esx
10.0.46.5

switch28-esx
10.0.47.5

10.0.47.0/24

Team14

Projector

10.0.48.0/24

switch29-esx
10.0.48.5

switch30-esx
10.0.49.5

10.0.49.0/24

Team13

10.0.50.0/24

switch31-esx
10.0.50.5

switch32-esx
10.0.51.5

10.0.51.0/24

Team16

10.0.27.0/24

chris-esx
10.0.0.3

stuart-esx
10.0.0.6

10.0.0.0/24

Instructors
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Terminology 

Bandwidth and Throughput 
The terms Bandwidth and Throughput are defined differently by different communities within 

the IT world.  For the purposes of our class, we define Bandwidth as meaning the number of bits 

per second passing an arbitrary point in the cable between point A and point B.  We define 

Throughput as how many payload bits (i.e. interesting data – the data the user wanted to send, 

ignoring most of the protocol overhead) we transmitted from point A to point B. So, for example, 

if YL and YIMP’s machine are connected by a cross-over Ethernet cable, the Bandwidth 

between the two machines is likely 1,000,000,000 bits per second (Gigabit Ethernet), while the 

Throughput in the example on p.8 was 570,000,000 bits per second.  In our class, we don’t talk 

much about Bandwidth, preferring to talk about Throughput.  And when we talk about 

Throughput, we tend to abbreviate the numbers to MB/s – in this example, 570,000,000 bits per 

second collapses down to ~71MB/s.  

 

570,000,000 bits/second ÷ 8 bits/byte ÷ 1,000,000 bytes/MB = 71.25 MB/s 

 

Kilobytes versus Kibibytes 
The term Kilobyte (and Megabyte and Gigabyte and Terabyte) are defined differently by 

different communities within the IT world. 

 

Data in Flight:  In the networking world (Ethernet / IP / TCP) 

1 Megabyte = 106 = 1,000,000 bytes 

 

Data at Rest:  In the memory world (disks and DIMMs) 

1 Megabyte = 220 = 1,048,576 bytes 

 

Standards committees have tried to straighten things out using the following nomenclature: 

 

Data in Flight Bytes Data at Rest Bytes 

Kilobyte 1000 Kibabyte 1024 

Megabyte 10002 Mebibyte 10242 

Gigabyte 10003 Gibibyte 10243 

Terabyte 10004 Tebibyte 10244 

Petabyte 10005 Pebibyte 10245 

… 

 

But, speaking for ourselves, we haven’t heard the Data at Rest nomenclature in common use – in 

practice, folks seem to use the Networking terminology and rely on context for the listener to 

determine whether the speaker means 106 or 220. 

 

What to do?  For the purposes of this class, we will attempt to use the Standards approach … 

wish us luck. 

 


