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Introduction

octoBox® STAG@stbed is used for MIMO throughput measurements offl/iLTE, Bluetooth and other
devices.The anechoic environment inside octoBmhambes enables OTA (over the air) testing in the
frequency range of 700 MHz to 6 GIRzoduct literatureand test applications informatiois available

on our website

Unpacking the Stack
The door of the crate ds slanted features
andserves asramp for wheeling the
Stack out of the crate.

Remove cleats in the front, lower the doc
and layit down next to the crate as a
ramp.

Remove cleats
Lower the door/ramp

MPE26 Stack crate
35" W x 4 H89011%x 139 bm)
520 LBS (236 kg)

Remove cleats
Lower door/ranmp

MPE38 Stack crate
38" W56 D68 H100x140x170cm)
600 LBS (272 kg)
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Open the crate door and lay
it on the ground as a ramp.

Ramp cleat
Remove blocks of foam
unscrew and remove the o
wheel chock andoll octoBox Removable —
MPE testbedut of the crate. bar
Removable

block of foam —___

Wheel chock
screwed to floor

>

WWW.octoscope.com oct oBox Usce



http://www.octoscope.com/

DUT and master chamber s
Typically the DUT (device under test) is plac
into the top octoBox chamber and the maste |
device is placed into the bottom chamber. ‘ MIMO test
This placemenimakes itphysically easigio antennas .
access the DUDut is not a requirement The
master chamber need not be eessed very
often once configured and can be at the
bottom of the stackwhere access may be les
convenient

If the DUT is a client device (e.g. phone, tak
or PC), the master is typically an access poi
(AP) or a base station. If the DUT is an A®
base stationthe maser is typically a client
device

PCwith.
master s
client =*

The MPE (multi path emulator) module is il TN ..

stacked between the master and DUT

chambers The master and the DUT
chambers are coupled through the MPE anc
programmableattenuatorslocated in the
octoBoxquadAttenmodule The attenuators
are programmedo measure throughput vs.
path loss.

8
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Programmable attenuators

quadAttenmodule containing
programmable attenuatorss mountedon
the side of the octoBax

quadAttencan be powered and controlled
from a console PC usimgher its
Ethernet/PoE or USB port. Attenuation
range i60dB in 0.5 dB stepgjuadAttenis
the first attenuator module that is well
enough isolated tdoe mounted outside the
octoBox while stilmaintainingtestbed
isolation.

Throughput test configuration
A typical throughput test configuration
has the DUT and master connected
through programmable attenuators in
series with the MPE, as shown in this blc TY quadAtten

octoBox

Test Antennas \/

diagram Traffie- DUT AP
TXIRX™

Traffic generator software, such geerf or

IxChariot can be used to send tiaff E]

between the DUT and the master ,
Multipath Emulator

Programmable attenuators add path loss
and the MPE module adds multipath Master client
between the master and the DUT,
simulating typical home or office
conditions.

Remote
Desktop

9
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Alternative test configuration
In the test configuration showhelow, the consoléCis located outside of the octoBox with the link
between a bridge (AP in bridge mode) in the bottom chamber and an AP under test in the top chamber.

Ethernet Traffie=
endpoint

octoBox
Test Antennas Y. quadAtten
quadAtten ¢ Ethernet, power . l
DUT AP Y ,
ﬁ '= ' TeSt
—-“;:" i angﬁnnas_’

Console

Right side

Ethernet
USB or Ethernet/POE

10
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DUT placement
Typically the RF signals to the DUT are
coupled over the air (OTATYhis example
shows a4x4MIMO link with4 MIMO
antennas on the rightThe DUT is placec
on a turn table when a turn table is
available. A RFtransparent support
(e.g. a block oBtyrofoan) can be used to
lift up the DUTIf necessary The cables
conneded to the DUT can be fastened c
the top rail (not shown).

Controlling the internal PC
If a PC is used as a client in the test ligkinection to the internal PC frormaexternalconsole PC is

typically done usinthe Remote Desktop utility availabiender Windows. Remote Desktop works via
the octoBox Ethernet filter.

LT Remote Desktop Connection - =

Remote Desktop
»¢ Connection

Remote Desktop provides remote control of the internal PC

11
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Software installation and getting started

Please follow the stegs n  bctoBox OBTHROUGHPUT Test Quick Start Guide d o ¢ u me n t
octoBox_throughput_quick_start.pdf the folderC\Program FiléectoScopedocumentationfor
installation instructions and how to get started running the-UBROUGHPUP script using iperf.

To use IxChariot traffic generator with the scriptliing the SmallNetBuilder.com script, you will need
to have IxChariot installed prior to the installation of the octoScope software.

To configure the IxChariot endpoints refer to the IxChariot documentation or follow the next section of
this document

Configuring IxChariot endpoint s

By default, the IP addresses are configured in both the script files and the IxChariot .tst files so that the
scripts will function out of the box, provided you configure the IP addresses of the console and endpoint PCs
to the addresses of each endpoint. Refer to the quick start guide (see previous section) for more details on
the default IP address settings. The IP address of the IxChariot endpoint has to be configured to the same IP
address as the device on which it is aik&d.

All the IxChariot .tst files are located in tBéProgram FileoctoScopescript folder

-

. octoScope ~ [ Mame Date modified Type Size
. documentation I .
. . example_results 1/9/2015 7:02 PM File folder
) iperf .
J plot_template File folder
. notepad++ )
) results File folder
J guadAtten o
- [ CommandPromptShortcut Shertcut 2KB
J script -y i X o
| [Z oB_SNB_script.tcl 1 TCL File 7 KB
.t
[Zf octoScope_OBTPT.tcl 1 TCL File 38 KB
, turn_table - . ) i )
SNE_script.bat 1 Windows Batch File 1KE
. Realtek - ) )
) E SME_throughput_dn_%0sec.tst 1 Chariot test 3 KB
. Reference Assemblies ) )
: fE] SNB_throughput_up_90sec tst 1 0142:34PM  Chariot test BKB
, Son
Y _ fZ] SNB_throughput_updn_90sec.tst 12/19/2014 234 PM  Chariot test 9 KB
J Sony Corporation o I )
. L testlogb 1 TXT File 1KB
. TortoiseSVMN N . . .
) throughput.bat 1 014 234 PM  Windows Batch File 1KB
; Windows Defender "y . )
[Z throughput.tcl 1 014234 PM  TCL File BKB
. Windows Journal : - =
_ _ [VIfC] tpt_config.tst 1 0142:34PM  Chariot test B KB
. Windows Mail o S — - -
[ wrapper.tel 12/19/2014 2:34PM  TCLFile 3KB

. Windows Media Player

The octoScopthroughput.tclscript uses thept_config.tstfile. The SmallNetBuilder.com script,
OB_SNB_script.talises the thre6SNB_throughput_* 90sec.tst files.

You should not save any test results into these .tst files being used by the scripts. If you happen to run the
test and save the results into one of d¢tfailedResultst st

f

were not cleared. This message comes directly from I xChari

file(s), clear the test results and then-save the file(s).

12
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Configuring iperf endpoint s

Typically TCRraffic flowsfrom the iperf client running on theconsolePCto the iperf server running on the
endpointdevice Theiperftest parameters are configured in the throughput sctipat runson the console

as discussed in the next section. However, in order to ruipenfiithroughput test, the server must first be
manually started on the endpoimtevice If the endpoint device ia WindowsPCopen a command prompt
and typethe following to start theperf server

N

[P

Server listening on TCP port 56061
TCP window size: 64.8 KByte {(default>

Configuring the OB-THROUGHPUTscript

The test automatiorsoftware contains a core librargctoScope_OBTPT .iclthe C\Program
FiledoctoScopescriptfolder. This script contains thectoScope TCL namespace and testbed control
functions. Other scriptghroughput.tcland OB_SNB_ script.taise this library vth different
configurations and test flows fararious test conditions

User-configurable p arameters

To explore the user parameters, open ttieoughput.tclfile. The user defined parameters are
separated into several sectionsthe header of this fileA description of what each does can be found in
the comments as well as in the table below.

Parameter Name Default value Description

General stopOnError False True— Script will quit on any error
Section False- Script will ignore and continue to
runif an error is thrown.
Timeout 60 The total duration thatperf or IxChariot

will run in seconds

13
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testOutputDir

“resul t s

The output blderfor the .tst and .csv data.

Turntable posEnable True True—enables the turn table
Section False-disables the turn table
homeTTEnable True True— At the beginning of the test
sequence home the turn table
False- Set the current turn table position
as home.
rotateDuringTestEna False True—While IxChariot test is running,
ble rotate the turn tat
‘" pD® ® plégreds) at rotation speed
‘“rotationSpeed’ (RF
False- Do not rotate the turn table while a
throughput test is running.
posStart -180 The start position ofhe turn table in
degrees. Note: Can be > 360 degrees for
multiple rotations €.9.720 deg)
possop 180 The end position of the turn table in
degrees. Note: Can be >360giees for
multiple rotations (e.g720 deg)
posStep 30 The turntable rotatiorincrement in
degrees. Used in the test flow section.
rotationSpeed 1 The turntable rotation speed in revolution:
per minute (RPM)
Attenuator = attenEnable True True—Enable attenuator control
Section False- Disable attenuator control
vaunixEnable False True—Enable legacy Vaunix support
False- Enable quadAttenuator support
attenCount 3 Define number oVaunixattenuators
plugged in via usb (Legacy support)
quadAttenAddress | “ d e f a u | 1 Sets the address of thguadAttenif
controlling device via Ethernet. Example:
“192.5168. 1
attenStart 0 The start attenuation value (dB)
attenStop 60 The final attenuation value (dB)
attenStep 5 The attenuation step size (dB)
14
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iperf Section iperfEnabled True True- Enableperf test data collection
Fake— Do not runiperf tests
iperfServerAddress = 192.168.15.6 IP address dperf server running on
remote endpoint

iperfOutputFile “tpt_data.csv | The test results output CSV file name
iperfSwitch “-w 256K iperf runoptions for the client running on
1300 the console Sedperf documentation for a

description of all possible options. Note
that the options {c -t -y -f) are set
automatically by the throughput test, so di
NOT include in the iperfSwitch.
IxChariot chariotEnable True True- Enable IxChariot test data collectior
Section Fake— Do not run IxChariot tests

testMaskEnable False True—Script will average ththroughput
dat a atf MegkDdleay’ s
elapsed
False- Script will average ahroughput
data

testMaskDelay 0 The number of seconds diroughput data
to ignore

reportRSSI True True— Script will report RSSI values from
ixChariot
False Script will not report RSSI values
from ixChariot

testinputFile “tpt_config t s The inputixChariot test file.
Note: This fileanustbe configured for each
endpoint before running script.

testOutputFile "tpt_data.tst" Thetest resultsoutput file name. The .csv
and .tst data will follow this scheme.

When iperf is enabled, the scriptemediately starts rotating the turtable in the background and then
starts running the iperf test in a parallel commalirte session. Results are extracted as soon as the
iPerf test completes, regardless of the teiable state.

When ixChariot is enaddl, the script initiates the ixChariot test, waits until the test starts successfully
and then starts rotating the turtable in the background in parallel after waiting the testMaskDelay
time. The script then waits for the ixChariot test to completextract results, regardless of the turn
table state.

15
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So in both cases, if there is a mismatch between the test time and corresponding RPM setting, results
will just be extracted when either test type completes, regardless of whether the turn table has
comgdeted turning or not.

octoScope TCL namespace API

T h ectoScope_ OBTPTitcl f il e contains the octoScope:: OBTPT:
variety of functions useful for buildirggcustom test script. Théhroughput.tclscript is an examplef

different ways to step through and configure the system for testing. The table below illustrates the
octoScope OBTPT library API.

Command Name Parameters Description
(In namespace
octoScope::OBTPT)

Run addTest $testinputFile  Input .tst file, This function adds a teéstparameters into
Test $testOutpufFile output .tst file a queue to run. It
Section $testOutputDir name, output into a sequence that can be run by callin
directoryname 't he “runTest” func
initializeTestBed This calls the initialization sequence for

the test bed.

If homeTTEnable=true then the turn table
will auto home itself, otherwise it will
treat the current position as zero degree:

setPosition Position in Moves the turn talte to set position.
$currentPosition degrees

setAttenuator Attenuation in dB Sets the attenuation on attenuator
$currentAtten

runAllTests Runs all of the tests that have been adde

via the "‘addTest’
through each test.

If rotateDuringTestEnable=trufen the
turn table will rotate from posStart to
posStop at rotationSpeed while the
ixChariot test is running.

If testMaskEnable=true then the test will
take the average of ththroughputdata
ignoring the first testMaskDelay seconds
of data. It will delay the rotation of the
turn table if the rotateDuringTest option i
enabled.

cleanupTests Clean up used resources. Call this befor:
exiting script.

16
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Customizing test f low

Using thesdunction calls, it is possible to customize the test flow. The following script is an example of the
test flow from the TPT vs Orientatiss Rangéest.

#x’x’x’x’!{!{:{ Fun Testg *&&kdkk&d®

#initialize the test bed

aoctoScope: :CBTPT: iinitializeTestBed

set currentAtten $attenStart
set currentPosition sposStart

#0uter loop iterates over the Turn table position

while {fcurrentPosition <= SposStop} {
#Call setPosition wvalue to set the turn table position
octoScope: :0BTPT: :setPosition ScurrentPosition

#Inner loop iterates over different attenuation values

while {fcurrentftten <= fattenStop} {
actoScope: :OBTPT: isetAttenuator ScurrentAtten
octoScope: :0BTPT: :run&llTests
incr currentAtten SattenStep

}

#reset the attenuation wvalue to the starting wvalue

set currenthtten fattenStart

#increment the turn table step

incr currentPosition SposStep

puts "Test complete."

17
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Launching script s

To launch thehroughput.tclscript, doubleclick on throughput.bat file in th€\Program
FilesoctoScopescript folder To launch the SmallNetBuilder.com script, doutdiek on theSNB_script.ban
the same folder.

. octoScope A [ MName Date modified Type Size
. documentation
et | example_results 1/9/2015 7:02 PM File folder
| ipe
P 4 . plot_template 1/13/201510:00 PM File folder
/ notepad++
d: | results 1/12/2015 2:21 PM File folder
, quadAtten
a - @8 CommandPromptShortcut / Shortcut 2KB
J script "y i . o
| [ 0B_SMB_script.tel TCL File 7TKB
|t
o [&f octoScope OBTPT.cl TCL File 38KB
J turn_table :
fe ; SMB_script.bat Windows Batch File 1KB
. Realte
Ref A bi ﬁ SMB_throughput_dn_S0sec.tst 2/19/2014 2234 PM  Chariot test 8 KB
y EreNce AssEmMDIIES
) fZ] SNE_throughput_up_90sec.tst 12/19/2014 2:34PM  Chariot test BKB
. 20N
5 Y c . ﬁ SMB_threughput_updn_%0sec.tst 12/19/2014 2234 PM Chariot test KB
. seny Corporation
; i S:fN [ testlogit 1712/2015635PM  TXT File 1KB
. Tortoise :
) throughput.bat 12/19/2014 2:34 PM  Windows Batch File 1KB
. Windows Defender Ty — N .
Windows | [ throughput.tel 12/19/20142:34PM  TCLFile BKE
y indows Journa
, , {] tpt_config.tst 12/19/20142:34PM  Chariot test BKB
. Windows Mail - o X )
[ wrappertcl 12/19/20142:34PM  TCL File 3KB

Windne Meria Dlaver

The .bat files launch the target scripts using a wrapper script. See next section for the wrapper script

description.

Wrapper script to terminate

The w

rapper

script execution
scri

all ows

pt

you to

ol

eanl

y

ki

necessary because of limitations of TCL to recognize force quit ew&inggper script will, for example,

cleanly terminate the turn table rotation and terminate any processes running during the script (e.g.

iperf or IxChariot).

To use the wrapper script from the command line the command prompt type:

>tclsh wrapper.tcl rame of script>

For example:

>tclsh wrapper.tcthroughputtcl
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Plotting test data
Follow the instructions in the quick start guide (see first section of this document).
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Programming the octoBox turn ta ble

The octoBox turn table can be used to makeasurements while the DUT is rotatedth respect to the
test antennasThe turn tables controlled via USBsingthe fnPerformaxCmd.exe command line
program.

Interfacing with the turnt able

1 When plugged into a USB port, the turn table will appearasfae r f or max USB’' devi c
proper Arcus drivers have been installed.

M Once installed the ‘fnPerformaxCmd. exe’ can be
different options to control the Turn Table.

Turn t able API

Command Example Description

-help -help Access help menu.

-q -q Home the turn table.

-d nn -d 0 Selects the device to work with (default 0)

- -i Initialize default motor settings.

-p NN -p-135 Move turn table where nn is the absolute
position in +degrees.

-Z -Z Zerocurrent position.

-e nn el Turn motor on or off. 1 = on, 0 = off.

-rn.n -r4.5 Set the angular velocity (RPM). If no velocity

specified willuse the default speed (5.5RPM).

Return Codes Description

0 Successful (no errors)

1 Error (invalidcommand)

2 Error (no devices found)

3 Error (device setup error)

4 Error (send/receive command error)

20

www.octoscope.com oct oBox Usce



http://www.octoscope.com/

Turn table example code
This example TCL scripitializesthe turn table and then mowit to -180 degrees at 4RPM. It then
moves the turn table to itgeropositionand disablethe motor.

Initialize turn table

#-d 0-> selects the first device (default 0)

#-i -> initialize default settings

#-e 1-> enable turn table motor

#-z-> sets current position as zero

set resultfexec fnPerformaxCmd.exd 0-i -e 1-z]

Move turn table to -180 degrees

#-d 0-> selects the first device (default 0)

#-p -180-> move turn table t6180 degrees
#-r4-> move adRPM

set result [exec fnPerformaxCmd.exke0-p -180-r 4]

Reset position to zero and disable the turn table
#-d 0-> selects the first device (default 0)

#-p 0-> move turn table td® degrees

#-e 0-> disable motor

set result [exec fnPerformaxCmd.exke0-p 0]

set result [exec fnPerformaxCmd.exk0-e 0]

Turn ta ble troubleshooting

Turn table error reported in console:
Error in getNumDevices:

Motor Test Program

error in fnPerformaxComGetHumDevices

This erroroccurswhenno USB turn tableesourceis available for the command line to use. It is most
commonly caused by connection issues (cables not plugged in prgogmrtyi) could also be caused by
improperly killed scripts (leaving a zombie fnPerformaxCmd.exe thread consuming the USB resource). To
fix the issue please disconnect/reconnect the turn table USB cable. If problem persists, try running the
wrapper.tcl scripto properly kill the script.
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Turn table not moving/fails to move to position:
This is most commonly caused by an uninitialized turn table. To fix this, the table needs to manually be
initialized via the command lin®ol. With the turn table connected, open a command prompt and type:

>fnPerformaxCmd.ex@ 0-e 1-i

>fnPerformaxCmd.exa 0—q

22
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Programming the octoBox quadAtten

The octoBox®uadAtten module contains 4 individually programmable RF attenuators. quadAtten
offers the best RF isolation on the market, making it suitable for highly controlled octoBox wireless
testbed environment. While ofthe-shelf attenuators have to be interfig mounted due to inadequate
isolation, octoBox quadAtten module mounts externally for easy access. Each of the 4 attenuators can
be individually controlled via USB or Ethernet/PoE.

Eachattenuator can be individually assigned an attenuation value from 0 to 60 dB via USB control, IP
sockets, or a web based interface. It can either be powered via USB or through power over Ethernet
(POE).

Interfacing with the octoScope quadAtten

USB:
1 When plugged ito a USB port, the quadAtten will appear asedal COM port when the proper
USB driver has been pmastalled.
T Once install ed, the ' QuadAttenuatorControl . exe
commands and configure the device.

Ethernet:
1 Once the P settings of the device have been set using the USB control, the quadAtten can be
addressed via IP.

T Once configured, navigating to the device' s |IP
view and set the attenuation values for each channel. Altart i vel vy, y-o6'u epnhi as e
on the ‘QuadAttenuatorControl.exe’ to select t
work with.

guadAtten command line API

Command Example Description

-d -d COM11 Selects the device to use either the com por
-d QuadName name, IP address, or serial numberdfis not
-d 192.168.15.56 specified will look for a QuadAtten that is
-d QA4051602 connected via USB.

-C -al45c1l Specifies the channel to set.

-a -al4.5 Sets the attenuation vakl If no channel is
-aldsbcl specified will set all channels equal to this

value.
- -1 192.168.15.56 Sets the IP address of the device.
23
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-g -g 192.168.15.1
-S -s 255.255.255.0
-n -n SignalAttenl
-Z -Z

Exit Code

0

1

2

3

guadAtten example code

Command line

Sets the Gateway address of the device.
Sets the subnet mask of the device.

Sets a custom name used to help identify an
address multiple quadAttens. (Max 20
characters no spaces)

Returns information settings of the device.
(Name, serial, firmware, IP address, subnet,
gateway, MAC address, Ch1/2/3/4 settings)

Description
Success

No device found
Connection timeout
Invalid Parameters

Set IP settings (Note, each command should be done individually and with time aflavdslice to

configure itself).

SetlP Address

>QuadAttenuatorControl.exei 192.168.15.56

Gateway:

>QuadAttenuatorControl.exeg 192.168.15.1

Subnet Mask:

>QuadAttenuatorControl.exes 255.255.255.0

Set device name

>QuadAttenuatorControl.exen SignalAttenl

24

www.octoscope.com

oct oBox Usce


http://www.octoscope.com/

Set attenuation
Set all chanels to 14.5dB attenuation

>QuadAttenuatorControl.exea 14.5
Set channel 2 to 14.5dB attenuation:
>QuadAttenuatorControl.exea 14.5c 2
Set all channels on IP address 192.168.15.56 to 14.5dB attenuation

>QuadAttenuatorControl.exed 192.168.15.56a 14.5

Device slection
Automatically select the Attenuator connected via USB and display information:

>QuadAttenuatorControl.exez

Select the Ethernet device at IP address 192.168.15.56
>QuadAttenuatorControl.exed 192.168.15.56z

Select the USB device COM port 11:
>QuadAttenuatorControl.exed COM11=z

Select the USB dev02®e: with serial “QA40516
>QuadAttenuatorControl.exed QA40516-z

Select the USB device with name “Signal Atten1l1l"”:
>QuadAttenuatorControl.exed SignalAttenltz

Display current s#ings:
>QuadAttenuatorControl.exe

TCL

Set attenuation
Example code to set attenuation values:

#Designate the QuadAtten device
set device 192.168.15.56
set device COM11
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set devicedefault #will automatically find a device to send via USB
set deviceSignalAttenl
set device QA405162

#Set the attenuation values
set atten 45.5

#Define the channel (optional)
set channel 1

set result [exec QuadAttenuatorControl.exk$device-a $atten— $channel]

quadAtten troubleshooting

QuadAttenuatorControl.exe command line tool does not launch
- The command line tool requires network access and access to connected devices, suratie
command line program has been launched with administrative privileges.
o To do this , —-ggpe: ' t Bithéhfiddarigha tliek ared epen as
administrator— navigate to command line tool directory and launch tool.
- The QuadAttenuatorControl.exe program uses .NET 4.0 client. Please ensure this file has been
installed.http://www.microsoft.com/en-us/download/details.aspx?id=24872

Device is not responding z USB
- If QuadAtten appears as an unrecognized device, please install drivers:
o Navigate to devitygpemamagdereé Manasretarch fi el

(

o Check both “Other” and “Ports (COM&LP)"” sec

QuadAtten”.
0 Right click on device and click update driver.

o

octoscopéquadAttendrivers
0 Press ok to install drivers.
0 Reconnect QuadAtten
- I'f QuadAtten appears as a COM port but is not
please ensure that no other programs are asieg the COM port resource (iBuTTY other
scripts running) and retry.

Device is not responding z Ethernet
- Use whecommand while device is plugged in via
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- Check for a ping response (open command line prompt, typei ng X X X . X X X .
the IP address of the device.
o If noresponse or there is a timeout, then check the following list:
A Device is powered
A Network path is resolved
A Gateway/Subnet Mask/IP are set properly
o If no response, but settings are dkhen cycle power (remove both POE and USB power)
and try again.
- If device settings are correct and responds to ping requests, then ensure that port 80 is open on
the network (for web form interface) and port 5025 is open (for socket commands via the

commard line tool).

guadAtten advanced ASCII API

If the quadAtten command line tool is not used, direct ASCII can be written either via an IP socket or a
COM to the device. It is important to note that thg@adAtten command line tool should be the primary
way b interface with the device.

quadAtten ASCII API

Command
getSerial

getAttenuationcch N

Example
getSerial

getAttenuation—ch 1

Description

Returns the serial number of the
attenuator.

Returns the current attenuation value o
a specified channel.

getinfo getinfo Reports serial, firmware, IP, Gateway,
Subnet, MAC and channel settings.

getlP getlP Returns the IP address.

getGateway getGateway Returns the local gateway address.

getSubnetMask getSubnetMask Returns the subnet mask.

getMAC getMAC Returnsthe MAC address.

getName getName Returns the name identifier.

setAttenuation ¢cch Ncdb N

setAttenuationcdb N

setAttenuation—ch 1-db
455
setAttenuation—db 20

Sets the attenuation level of a specifiec
channel.

Sets the attenuation levels of all
channels.

setlP setlP 192.168.0.15 Sets the IP address.
setGateway setGateway 192.168.0.1 Set’s the gateway
setSubnetMask setSubnetMask Sets the subnet mask.
255.255.255.0
setName setName Rooml Sets the name parameter of the device
27
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quadAtten example code
This is a simple TCL example of how to send an ASCIl command via Ethernet through a socket. This
example sets the attenuation on Ch2 to be 20dB.

Interfacing via socket
#Create a socket connection to 192.168.15.15, port 5025

setsocket [socket 192.168.15.150 5025]

set db 20 #set dB attenuation level {63)
setch 2 # set channel (3)

puts $socket "setAttenuatiorch $ch-db $db” #Send command

flush $socket #Flush the output buffer

puts "Return value was [gets@&cket]" #Receive a string

close $socket #Close the socket

Interfacing via COM port
1) Connect to the COM port via a client sucHPasTY
| £ comaz - puTTY

2) Send ASCIl commands via the command prompt:

>echo “setIP 192.168.1.15" > “SS.NCOM42

6) Send ASCII commands via the command prompt, but do it witheeding to know the COM port
name in advance. To run this code, put itin a .bat file and run.

:FOR /1 %%A IN (1, 1, 255) DO ECHO "setIP 192.168.1\180M%%A

This wil! iterate over alll COM ports 5dnd try to

28
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Programming the iGen interference traffic and waveform generator
For instructions on operating the iGen module via a web browser interface, please referdottiBnx
iGEN Interference Generator Quick Start Gdm®iment.

Following is the documentath on programming the iGen via its API.

Overview
The iGen device provides a socket server listening at TCP port 8889 that receives text commands,
processes them, and returns text responses.

A received text command is formatted as a sequence of text tokens separated by spaces, with a carriage
return and line feed terminating the command after the last token.

The format of the text response depends on the received command, but generallggpense is a

combination of text and whitespace terminated by a carriage return and line feed. Example commands
and responses are specified in this document using the style of C language syntax. An example response
is "Qr\n".

This document defines theammands that can be received and the responses that will be generated.
Unrecognized commands always generate a responsd\afiii”.

This document's section headers specify for each command the fixed set of tokens that identify the
command, and zero or ane variable parameters. Parameters names end in an underscore followed by
a specification of the parameter data type, and are enclosed in brackets.

_bool boolean 0 is false, nonzero is true

_sl signed long integer 2147483648..214748367%]
_ul unsignal long integer [0 ..429496729%

string text

unsigned integer [0 ... 65535]
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Network Configuration Commands
The network configuration commands provide control and readout of the Internet Protocol settings for
the PoE (Power over Ethernet) and-Wcommunication interfaces.

IP addresses and subnet masks are specified using ddéeidnal notation, i.e. x.y.z.n . The IP address
consists of four decimal numbers each in the range [0 ... 255], separated from each other by the period
(dot) character.

netconfig ether dhcp get address
Returns the IP address that has been received from the external DHCP server for the PoE ethernet port.
Examples follow.

"192.168.15.5r\n" DHCP success, IP address is 192.168.15.5
"169.254.17.14%\n" DHCP failure, IP addi®is 169.254.17.143
“\r\n" DHCP client is disabled

netconfig ether dhcp get enable
Returns the DHCP client enable status of the PoOE Ethernet port. Examples follow.

"O\r\n" DHCP client is not enabled
"1\r\n" DHCP client is enabled

netconfig ether dh cp get subnet
Returns the IP subnet mask that has been received from the external DHCP server for the PoE ethernet
port. Examples follow.

"255.255.255.r\n"  IP subnet mask is 255.255.255.0
"“\r\n" DHCP is disabled

netconfig ether dhcp set enable [en_boo ]
Sets the enable state for the DHCP client of the PoE Ethernet port.

This command is the only one that causes the Ethernet network configuration to be transferred to the
hardware for processing, so this command should be last in any sequence that upustigse
Ethernet network configuration parameters.

When the iGen DHCP client is enabled, the DHCP client attempts to obtain valid values for IP address
and subnet mask. If no DHCP server is found, the device wiljanirate an address in the range
[169.254.0.0 ... 169.254.255.255].

When the iGen DHCP client is disabled, the static IP address and subnet mask are used to configure the
PoE Ethernet port.
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0 disable DHCP client
nonzero enable DHCP client

Response values follow.

"O\r\n" enable stateupdated successfully
"-1\r\n" enable state not updated

netconfig ether get mac
Returns the MAC address of the PoE ethernet port. Example follows.

"70:B3:D5:EF:30:5&n" MAC address i80:B3:D5:EF:30:5C

netconfig ether static get address
Returns the sthc IP address of the PoE Ethernet port. Example follows.

"192.168.15.5\n" IP address is 192.168.15.5

netconfig ether static get subnet
Returns the static IP subnet mask of the PoE Ethernet port. Example follows.

"255.255.255.0r\n"  IP subnet is 255.25255.0

netconfig ether static set address [ipaddr_s]
Sets the static IP address of the PoE Ethernet port.

Response values follow.

"O\r\n" ipaddr_s is specified with correct format and static IP address is updated
"-1\r\n" static IP address is not update

netconfig ether static set subnet [ipaddr_s]
Sets the static IP subnet mask of the PoE Ethernet port.

Response values follow.

"O\r\n" ipaddr_s is specified with correct format and IP subnet is updated
"-1\r\n" static IP subnet mask is not updated

netconfig get hostname
Returns the network host name of the iGen. Example follows.

"iG5021103\r\n" host name matches device serial number
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netconfig wifi dhcp get address
Returns the IP address that has been received from the external DHCP server forRhextiib.
Examples follow.

"192.168.15.Yr\n" DHCP success, IP address is 192.168.15.7
"169.254.250.1%\n" DHCP failure, IP address is 169.254.250.12
“\r\n" DHCP client is disabled

netconfig wifi dhcp get enable
Returns the DHCP client enable statushefWi-Fi radio. Example follows.

"O\r\n" DHCP client is not enabled
"1\r\n" DHCP client is enabled

netconfig wifi dhcp get subnet
Returns the IP subnet mask that has been received from the external DHCPfeethierWiFi radio.
Examples follow.

"255.255.255.0\n"  IP subnet mask is 255.255.255.0
“\r\n" DHCP is disabled

netconfig wifi dhcp set enable [en_bool]
Sets the enable state for the DHCP client of theeWadio.

This command is the only one that causes theFWiadio network configurédn to be transferred to the
hardware for processing, so this command should be last in any sequence that updates mukiple Wi
radio network configuration parameters.

When the iGen DHCP client is enabled, the DHCP client attempts to obtain valid ealéeaddress
and subnet mask. If no DHCP server is found, the device wiljanirate an address in the range
[169.254.0.0 ... 169.254.255.255].

When the iGen DHCP client is disabled, the static IP address and subnet mask are used to configure the
PoEEthernet port.

0 disable DHCP client
nonzero enable DHCP client

Response values follow.

"O\r\n" enable state updated successfully
"-1\r\n" enable state not updated
32
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netconfig wifi get mac
Returns the MAC address of the-Yiiradio. Example follows.

"04:F0:21:0D:4A:ERNn" MAC address 84:F0:21:0D:4A:EF

netconfig wifi static get address
Returns the static IP address of the-Wiradio. Example follows.

"192.168.15.Yr\n" IP address is 192.168.15.7

netconfig wifi static get subnet
Returns the stati¢tP subnet mask of the Wi radio. Example follows.

"255.255.255.r\n"  IP subnet is 255.255.255.0

netconfig wifi static set address [ipaddr_s]
Sets the static IP address of the-Wiradio.

Response values follow.

"O\r\n" ipaddr_s is specified with carct format and static IP address is updated
"-1\r\n" static IP address is not updated

netconfig wifi static set subnet [ipaddr_s]
Sets the static IP subnet mask of the-M/radio.

Response values follow.

"O\r\n" ipaddr_s is specified with correfdrmat and IP subnet is updated
"-1\r\n" static IP subnet mask is not updated
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System Commands
The system commands configure and control modes of operation that affect more than one subsystem.

system get atten
Returns the attenuation level of the RF put. Examples follow.

"o\r\n" RF attenuation is set to 0 dB
"15.5€\n" RF attenuation is set to 15.5 dB

system get mode
Returns the primary mode of the iGen device. Example follows.

"radio\r\n"

system set atten [db_s]
Sets the attenuation level of theFRoutput.

The db_s string value is parsed usingtyle sscanf format string "%u.%u" and then converted to a
decimal representation. Only values in the range [0 ... 63] are accepted. Decimal values are rounded
down to the nearest halllB. Example: "1557 is converted to 15.5 dB.

Response values follow.

"o\r\n" db_s converted successfully and attenuation level changed if necessary
"-1\r\n" db_s not converted successfully and attenuation level not changed

system set mode [mode_s]
Sets the primary modefdhe iGen device. There are five valid values for mode_s.

startup initial mode set at powerup

standby disable RF output

cwW continuous wave RF output

pulse on-off keying (OOK) pulsed RF output
radio 802.11 radio RF output

Example follows.
"sysem set mode standBy\n"

Response values follow.

"O\r\n" mode_s is valid and system mode is updated
"-1\r\n" mode_s is invalid and system mode is not updated
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system version get command
Returns the software version identifier of the command sesudrsystem. Example follows.

"0.13.Ar\n"  web server version is 0.13.4

system version get eos
Returns the software version identifier of the embedded operating system. Example follows.

"20150304191w\n" embedded operating system versior2i81503041917

system version get firmware
Returns the software version identifier of the firmware subsystem. Example follows.

"3.0.14r\n"  firmware version is 3.0.14

system version get web
Returns the software version identifier of the web server subsystem. Examigiesol

"0.1.0r\n" web server version is 0.1.0

system version get wifi
Returns the software version identifier of the \Wiiradio subsystem. Example follows.

"1.5\r\n" Wi-Fi radio version is 1.5

system version update [filename_s]
Updates the system firmwarusing the contents of a specified firmware file.

The specified firmware file must have been already loaded onto the iGen system by using a web client to
access the iGen web server.

The filename_s value must specify an absolute path to the firmwareafile the path delimiter
character is '/'. This means every filename_s must start with '/'. An example for filename_s is
"/201505010845.tar.gz".

After response to this command is returned, if the response was zero, the version update process will
automaitcally start. This may cause the iGen command and web servers tmbdemporarily
unresponsive.

Response values follow.

"O\r\n" filename_s specifies a firmware file that is ready for update
"-1\r\n" file error (e.g. file not found, file wrong formdtle empty)
35

WWW.0octoscope.com octoBox Use



http://www.octoscope.com/

Waveform Commands

The waveform commands configure and control the iGen waveform generator subsystem. The
waveform commands must be preceded by a system command that selects continuous wavefior on
keying (OOK) pulse mode. The waveform e@mds provide control of output frequency, level, and
OOK pulsing parameters.

There are four parameters that control the OOK pulsing mode.

Pul se wi Pul ses
<+—> <

v

<&
<«

v

| ntpail se gi Burst per

Parameter Description

on pulse width

off inter-pulse gap

count pulses per burst

period interval between start of pulse bursts

waveform pulse get count
Returns the burst pulse count setting of the OOK pulsing parameters. Example follows.

"16\r\n"

waveform pulse get enable
Returns the mode setting of the OOK pulsing parameters. Only two responses are specified.

"O\r\n" pulse mode is not enabled
"1\r\n" pulse mode is enabled

When the pulse mode is not enabled, the waveform generator output is a continuous wave with no
pulsing.

waveform pulse get off
Returns the pulse off time setting of the OOK pulsing parameters, in microseconds. Example follows.

"e\r\n"

waveform pulse get on
Returns the pulse on time setting of the OOK pulsing parameters, in microseconds. Example follows
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"e\r\n"

waveform pulse get period
Returns the pulse burst period setting of the OOK pulsing parameters, in microseconds. Example
follows.

"500\r\n"

waveform pulse set count [count_u]
Sets the burst pulse count setting of the OOK pulsing parameters. Only values in the range [1 ... 30] are
accepted.

Setting does not take effect until "waveform pulse set enal@’ or "waveform pulse update\n”
command is sent.

Response values follow

"O\r\n" count_u is acceptable and OOK pulsing parameter updated
"[nonzerojr\n" count_u is not acceptable and OOK pulsing parameter not updated
the [nonzero] value is an integer in the rangk [.. 65535]

waveform pulse set enable [en_bool]
Setsthe mode setting of the OOK pulsing parameters.

0 OOK mode is disabled if it is not already disabled
nonzero OOK mode is enabled if it is not already enabled and parameters are acceptable

When the pulse mode is not enabled, the waveform generator ouigatcontinuous wave with no
pulsing.

When en_bool is nonzero and pulse mode is already enabled, any new OOK pulsing parameters are not
applied.

When en_bool is nhonzero and pulse mode is not already enabled, the OOK pulsing parameters are
evaluated to déermine if they are acceptable. Each individual parameter must be within its acceptable
range (see other waveform pulse set commands for more information). The following logical equation
must be true.

((on_u + off u) * count_u) <= (period_u *0).8
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Response values follow.

"O\r\n" pulse mode changed
"[nonzeropr\n" OOK pulsing parameters are not acceptable, pulse mode remains disabled
the [nonzero] value is an integer in the range [1 ... 65535]

waveform pulse set off [off_u]
Sets the pulsefbtime setting of the OOK pulsing parameters, in microseconds. Only values in the range
[1 ... 256] are accepted.

Setting does not take effect until "waveform pulse set engl@' or "waveform pulse update\n"
command is sent.

Response values follow.

"O\r\n" off uis acceptable and OOK pulsing parameter updated
"[nonzeropr\n" off_u is not acceptable and OOK pulsing parameter not updated
the [nonzero] value is an integer in the rangk [.. 65535]

waveform pulse set on [on_u]
Sets the pulsen time setting of the OOK pulsing parameters, in microseconds. Only values in the range
[1 ... 100] are accepted.

Setting does not take effect until "waveform pulse set engfilg' or "waveform pulse update\n”
command is sent.

Response values follow.

"O\r\n" on_u is acceptable and OOK pulsing parameter updated
"[nonzeropr\n" on_u is not acceptable and OOK pulsing parameter not updated
the [nonzero] value is an integer in the rangk [.. 65535]

waveform pulse set period [period_u]
Sets the pulse burst period setting of the OOK pulsing parameters, in microseconds. Only values in the
range [150 ... 5000] are accepted.

Setting does not take effect until "waveform pulse set enafil@' or "waveform pulse update\n”
command is sent.

Response values follow.

"O\r\n" period_u is acceptable and OOK pulsing parameter updated
"[nonzeropr\n" period_u is not acceptable and OOK pulsing parameter not updated
the [nonzero] value is an integer in the rangk [.. 65535]
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waveform pulse update

If the pulse mode is already enabled, this command quickly disables and tieeralées the pulse

mode. This has the effect of setting the OOK pulsing parameters to the new values that have been set
up using the waveform pulse set commands.

Note that when the pulse mode is fenabled, this may fail because the new OOK pulsing parameters
are not acceptable. See the waveform pulse set enable command for more information.

Response values follow.

"O\r\n" OOK pulsing output updated successfully
"-1\r\n" OOK pulsing output not updated successfully

waveform synth get enable
Returns the state of the waveform generator output. Only two responses are specified.

"O\r\n" waveform generator output is not enabled
"I\r\n" waveform generator output is enabled

When the waveform generator is not enabled, it is essentially powered down and not connected to the
output.

waveform synth get freq
Returns the frequency of the waveform generator, in KHz. Example follows.

"5625000r\n" waveform generator output is 5.625Hz

waveform synth set enable [en_bool]
Sets the enable state of the waveform frequency.

0 disable waveform generator output
nonzero enable waveform generator output

Response values follow.

"o\r\n" enable state updated successfully
“-1\r\n" enable statenot updated

waveform synth set freq [Khz_ul]
Sets the frequency of the waveform generator.

The khz_ul parameter must be in the range [500006000004.
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Response values follow.

"O\r\n" frequency updated successfully
“-1\r\n" frequency not updated
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Wi-Fi Commands
The WiFi commands configure and control the iGenRMiadio transmit subsystem. The-Wi
commands must be preceded by a system command that selects radio mode.

wifi channel get bandwidth
Returns the bandwidth of the \ARi radio output.Example follows.

"20\r\n" Wi-Fi bandwidth is set to 20 MHz

wifi channel get primary
Returns the primary channel number setting of theR/radio. Example follows.

"12\r\n" primary WiFi channel is set to 12

wifi channel get secondary
Returns the secondgrchannel number list of the Wi radio.

Secondary channels exist only for interface types ac or n when bandwidth is set to 40 or 80. Examples
follow.

"\r\n" there is no secondary channel
"11\r\n" secondary WFi channel is 11 (i.e. for primary chantglwith bandwidth 40)
"36,44,48r\n" secondary WFi channels are (36,44,48) (i.e. for primary channel 40 with bandwidth 80)

wifi channel set bandwidth [MHz_sl]
Sets the bandwidth of the \AFi radio output.

There are four valid values for the MHz_sl paréenethey are: {1, 20, 40, 80). When the MHz_sl
parameter is 0, the Wi radio automatically manages the bandwidth.

Response values follow.

"O\r\n" MHz_sl value igalid and channel bandwidth is updated
"-1\r\n" MHz_sl value is invalid and channel Besdth not updated

wifi channel set primary [chan_u]
Sets the channel number setting of the-Wiradio. Only values in the following range are accepted.

802.11a [36, 40, 44, 48, 52, 56, 60, 64, 100, 104, 108, 112, 116, 120,
124, 128, 132, 136 4D, 144,149, 153, 157, 161, 165]

802.11ac [36, 40, 44, 48, 52, 56, 60, 64, 100, 104, 108, 112, 116, 120,
124,128, 132, 136, 140, 14449, 153, 157, 161, 165]

802.11b [1...14]
802.11g [1...14]
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802.11n [1...14, 36, 40, 44, 482, 56, 60, 64, 100, 104, 108, 1126,
120, 124, 128, 132, 136, 140, 144, 149, 153, 157, 161, 165]

Response values follow.

"O\r\n" chan_u is valid and channel number is updated
"-1\r\n" chan_u is invalid and channel number is not updated

wifi ¢ onfig get guard
Returns the guard interval setting of the Wiiradio. Example follows.

"O\r\n"

wifi config get interface
Returns the radio interface type of the Wi radio. Example follows.

"a\r\n"

wifi config get mode
Returns the primary Wi mode othe WiFi radio. Example follows.

"standbyr\n"

wifi config get rate
Returns the channel communication rate setting of theRMiadio. Example follows.

"54\r\n" Wi-Fi channel rate is set to 54 Mbps

wifi config get wmm
Returns the WMM access priority tife WiFi radio when contention mode is enabled. Example
follows.

"video\r\n"

wifi config set guard [interval_ul]
Sets the guard interval setting of the Wiiradio. Only values in the following range are accepted.

0 short interval
1 long interval

Response values follow.

"O\r\n" interval_u is valid and guard interval is updated
"-1\r\n" interval_u is not valid and guard interval is not updated
42

www.octoscope.com octoBox Use



http://www.octoscope.com/

wifi config set interface [type_s]
Sets the radio interface type of the Wi radio. There are five validlues for type_s.

a 802.11a interface
ac 802.11ac interface
b 802.11b interface
g 802.11g interface
n 802.11n interface

Example follows.
"wifi config set interface ac\n"
Response values follow.

"O\r\n" type_s is valid and radio interface typeupsdated
"-1\r\n" type_s is invalid and radio interface type is not updated

wifi config set mode [mode_s]
Sets the primary Wi mode of the WFi radio. There are five valid values for mode_s.

AP access point mode

capture packet capture mode

client client mode

playback packet playback mode
standby standby mode no TX output

Example follows.
"wifi config set mode playbatkn"
Response values follow.

"O\r\n" mode_s is valid and WAi mode is updated
"-1\r\n" mode_s is invalid and Wi modeis not updated

wifi config set rate [rate_sl]
Sets the channel communication rate setting of theRMiadio. Only values in the following range are
accepted. When the rate_sl value-1s rate setting is automatically controlled by the-Wfiradio.

80211a Mbps [-1, 6, 9, 12, 18, 24, 36, 48, 54]
802.11ac MCS [-1,0..9]

802.11b Mbps [-1, 1,2, 5.5, 11]
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802.11g Mbps [-1, 1,2, 6,9, 12, 18, 24, 36, 48, 54]
802.11n MCS [-1,0...9]

Response values follow.

"O\r\n" rate_sl is valid and channel eais updated
"-1\r\n" rate_sl is invalid and channel rate is not updated

wifi config set wmm [access_s]
Sets the WMM access priority of the \&iradio. There are five valid values for access_s.

no-contention transmit without regard to access priority
background background access priority

besteffort besteffort access priority
video video access priority
voice voice access priority

Example follows.
"wifi config set wmm beseffort\r\n"
Response values follow.

"O\r\n" access_s is valid and accpssrity is updated
"-1\r\n" access_s is invalid and access priority is not updated

wifi playback get filename
Returns the name of the PCAP file that is or will be used duririg Yddio packet playback. Example

follows.
"Ipcap/capture-201501-01.pcaprin”

wifi playback get ips_duration
Return the interpacket spacing of the Wi radio, in microseconds. Example follows.

"5\r\n" inter-packet spacing is set to 5 microseconds

wifi playback get loopback
Returns the continuous loopback mode of the-Fiiadio packet playback.

"O\r\n" loopback mode is not enabled
"I\r\n" loopback mode is enabled

wifi playback get run en_bool
Returns the run state of the Wi radio packet playback.

44

WWW.0octoscope.com octoBox Use



http://www.octoscope.com/

"O\r\n" playback is not running
"I\r\n" playback is running

wifi playba ck set flename [name_s]
Sets the name of the PCAP file that will be used duringiWadio packet playback.

The PCAP file must have been already loaded onto the iGen system by using a web client to access the
iGen web server.

The name_s value muspecify an absolute path to the PCAP file, and the path delimiter character is '/".
This means every name_s must start with '/'. An example for name_s is "/example.pcap".

Response values follow.

"o\r\n" name_s specifies a PCAP file that is ready forbplek
"-1\r\n" file error (e.g. file not found, file wrong format, file empty)

wifi playback set ips_duration [usec_sl]
Sets the intefpacket spacing of the WA radio, in microseconds.

If the usec_sl value #4, the interpacket spacing is determindxy the contents of the playback PCAP
file. If the usec_sl value is 0, the iteaicket spacing used is timeinimum valid IPS value

Response values follow.

"O\r\n" inter-packet spacing is updated
"-1\r\n" inter-packet spacing is not updated

wifi playba ck set loopback [en_bool]
Sets the continuous loopback mode of the-Wiradio packet playback.

0 disable loopback mode
nonzero enable loopback mode

Response values follow.

"O\r\n" loopback mode is updated
"-1\r\n" loopback mode is not updated

wifi play back set run [en_bool]
Sets the run state of the Wi radio packet playback.
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This command is the only one that causes the wifi parameters to be transferred to the hardware for

processing, so this command should be last in any sequence that updates enpdtipmeters and
starts or stops a playback run.

0 stop playback
nonzero start playback

Response values follow.

"O\r\n" run state is updated
"-1\r\n" run state is not updated
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Programming Example
The following examples use pseudode to illustrate theproper use of the iGen socket commands.

Thesocket.send()  function is used by a client to send command data to the iGen socket server. The
socket.recv()  function is used by the a client to receive response data from the iGen socket server.

continuous wa ve mode
The following sequence demonstrates the setup required for continuous wave RF output at 5.625 GHz.

socket.send("system set mode cw \r\n");

r = socket.recv(); /* r should be "0 \r\in"*/
socket.send("system set atten 0 \r\n");

r = socket.recv(); /* r should be "0 \r\in"*/
socket.send("waveform pulse set enable 0 \r\n");

r = socket.recv(); /* r should be "0 \r\n"*
socket.send("waveform synth set freq 5625000 \r\n");

r = socket.recv(); /* r should be "0 \r\n"*
socket.send("waveform synth setenablel \r\n");

r = socket.recv(); /*r should be "0 \r\n"*

Read back the frequency.

socket.send("waveform synth get freq \r\n");
r = socket.recv(); /* r should be "5625000 \r\in"*

OOK pulse mode
The following sequence demonstrates the setaguired for OOK pulsing RF output.

socket.send("system set mode pulse \r\n");

r = socket.recv(); /* r should be "0 \r\in"*

socket.send("system set atten 0 \r\n");

r = socket.recv(); /* r should be "0 \r\in"*

socket.send("waveform pulse set enable o\r\n");

r = socket.recv(); /* r should be "0 \r\n"*

socket.send("waveform pulse set count 16 \r\n");

r = socket.recv(); /* r should be "0 \r\n"*

socket.send("waveform pulse set off 10 \r\in");

r = socket.recv(); /* r should be "0 \r\n"*
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socket.send("waveform pulse set on 5 \r\n");

r = socket.recv(); /* r should be "0 \r\in"*
socket.send("waveform pulse set period 500 \r\n";

r = socket.recv(); /* r should be "0 \r\n"*
socket.send("waveform pulse set enable 1 \r\n");

r = socket.recv( ); /* r should be "0 \r\n"*

Change the OOK pulsing parameters.

socket.send("waveform pulse set count 10 \r\n");

r = socket.recv(); /*r should be "0 \r\n"*
socket.send("waveform pulse set period 250 \r\n");

r = socket.recv(); /* r should be "O\r\n"*
socket.send("waveform pulse update \r\n");

r = socket.recv();

/* r should be "count 10 \r\nenable 1 \r\noff 10 \r\non 5 \r\nperiod250 \r\n"*

wifi playback start

The following sequence demonstrates the setup required to starEWadio paket playback.

socket.send("system set mode radio \r\n");

r = socket.recv(); /* r should be "0 \r\n"*

socket.send("wifi channel set bandwidth 80 \r\n";

r = socket.recv(); /* r should be "0 \r\n"*

socket.send("wifi channel set number 124 \r\n");

r = socket.recv(); /*r should be "0 \r\in"*

socket.send("wifi config set guard 0 \r\n");

r = socket.recv(); /* r should be "0 \rin"*

socket.send("wifi config set interface ac \r\n");

r = socket.recv(); /* r should be "0 \rin"*

socket.send("wifi config set mode playback \r\n");

r = socket.recv(); /* r should be "0 \r\in"*

socket.send("wifi config set rate 9 \r\n");

r = socket.recv(); /* r should be "0 \r\in"*
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socket.send("wifi config set wmm video \r\n");

r = socket.recv() ; /* r should be "0 \r\in"*
socket.send("wifi playback set filename /pcap/example.pcap \r\n");

r = socket.recv(); /* r should be "0 \r\n"*
socket.send("wifi playback set ips_duration O \r\n");

r = socket.recv(); /* r should be "0 \r\n"*
sock et.send("wifi playback set loopback 1 \r\n");

r = socket.recv(); /*r should be "0 \r\n"*
socket.send("wifi playback set run 1 \r\n");

r = socket.recv(); /* r should be "0 \rin"*

wifi playback stop
The following sequence demonstrates the setuguieed to stop WAFi radio packet playback.

socket.send("wifi playback set run O \r\n");
r = socket.recv(); /* r should be "0 \r\in"*
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