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Introduction

The WSA-408 from Sage Instruments is a self-contained product that has an embedded PC and
DSP built-in, and all the software components are contained within. Users generally do not need
to know anything about the internal software architecture. Even for the software upgrade
process, all the necessary components are pre-packaged within a single “WSA_update.bin” file,
and all users need to do is to save this single file into the root folder of a USB drive and then
perform upgrade by pressing two buttons on an actively running WSA-408 with the USB drive
plugged-in (that contains the “WSA_update.bin” file, of course).

However, if a user needs to control a WSA-408 or a WSA-308 from his/her own PC for
applications in a lab environment where all screen capture results or 1Q data capture results need
to go to the PC directly, then some understanding of the WSA software architecture is very
useful in order to fully utilize all the potential power of the WSA platform.

To control a WSA-408/308 from a user’s PC, there are two options:

1. Install the WSA_App software package on a PC, and run the WSA-408 like a WSA-308.
For the WSA-308, you MUST install the WSA_App software on a PC. For the WSA-
408, the built-in GUI software needs to be closed first with the touch of a few buttons,
then the PC’s WSA_App can take over. The rest process is identical to that of a WSA-
308.

2. Install the WSA_API software package on a PC, and control the WSA-408 (or 308) in
parallel while the WSA-408 (or 308) is still running the normal WSA_App. The
WSA_API is like a “parasitic” parallel control thread that lets users control the
WSA_App remotely via the ethernet network without having to touch any of the buttons
on the normal WSA_App GUI.

Prerequisites on a PC

All WSA software packages are very efficient in terms of CPU requirements and memory
footprint, and are agnostic of Windows OS versions (from XP to Win-11). However, WSA does
need a computer with a decent GigE ethernet port. Although one can get by with a USB-based
ethernet adapter, the performance will be the best if one can use a PC with built-in GigE ethernet
port. With ethernet connection, one must deal with a few basic IP networking setups in order to
achieve the best performance:

1. For best initial networking connections, one should disable the Wi-Fi port as shown in
Figure 1. This also prevents unnecessary PC Wi-Fi signal from being picked up by
WSA'’s antenna.



2. The ethernet port’s IPv4 address should be set to “static”, and the best address to use is
“192.168.24.252”, as shown in Figure 1. This is to avoid the two IP addresses used inside
a WSA-408, “192.168.24.5” for the DSP, and “192.168.24.254 or 127" for the embedded
PC. The WSA-308’s internal DSP also uses the address “192.168.24.5”.

3. Before launching the WSA_App or WSA_API applications, it’s always a good idea to
verify the network connections first. Connect the PC with the WSA-408 or 308 through
an ethernet cable (an ethernet switch in the middle is OK), and then run the command
“ping 192.168.24.5” to make sure the DSP inside the WSA-408/308 is reachable. If not,
check your network setups again.
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Figure 1 - Example network setup on a PC for best inter-working with a WSA-408/308

WSA_App software components

The “WSA_App” package does not need any elaborate installation procedures. Neither will it
insert any weird files everywhere in your PC. All you need to do is to unzip (extract) the
“WSA_App.zip” file from Sage Instruments. For simplicity, the “WSA_App.zip” file should be
extracted onto a PC’s Desktop and maintain the sub-folder structure as shown in Figure 2.
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Figure 2 - WSA_App software components




To run a WSA-308, just connect it with the PC via ethernet cable, power it ON, verify the
network connections by “pinging”, and then launch the WSA_App by double-clicking
“WSA.exe” as shown in Figure 2.

Reducing WSA-408 to WSA-308

To control a WSA-408 from a PC that has “installed”” the WSA_App as shown in Figure 2, you
first need to close the GUI on the WSA-408 first. Press the lower right “MODE” button, you’ll
see dialog as shown in Figure 3. Select “Close the GUI”. You’ll see the warning dialog shown at
the right in Figure 3. Just dismiss it by pressing “OK”. After which, the WSA-408’s screen will
totally go dark, but the power is still ON and the internal fan should still generate audible noise.

Select this one after pressing the “MODE” button, and then
dismiss the ensuing warning dialog by pressing “OK”. The WSA-
408’s GUI will be closed and the screen will go dark, but the
power is still ON and the internal fan should still be running.
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Figure 3 - Steps to close the GUI on a WSA-408 in order for an external PC to take control of it
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After the steps in Figure 3, and with proper ethernet cable connection between WSA-408 and the
PC and proper network connection verification via “ping 192.168.24.5”, you can launch the
“WSA .exe” as shown in Figure 2, and the PC is now in control of the WSA-408’s internal DSP,
and the WSA-408 is now functioning like a WSA-308, with one minor difference as shown in
Figure 4.
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Figure 4 - When controlling a WSA-408 through the WSA_App on a PC, the GUI still displays
the battery time as long as the WSA-408 is not being charged.



Resuming the WSA-408’s normal operations

To return the “ghosted” WSA-408 to its normal operations through its own touch screen GUI,
you must turn it off first. To turn the WSA-408 off, you must close the PC GUI first, disconnect
the ethernet cable, and then press the power button of the WSA-408 for about 3 seconds. The
dark screen of the WSA-408 should splash momentarily and the turning-off process is initiated.
The built-in Windows OS will be shut off and in about 10 seconds, the power will go off and the
fan noise will stop. You can then press the power button for 3 seconds again to turn it on, and it
will resume the normal operations.

Storage drive precedence, where do the files go?

Whenever you perform a screen capture, or results logging under the 4G-LTE or 5G-NR tests, or
IQ data capturing, the data will be saved into files with matching file extensions of “.png” for
screen capture, “.csv” for results logging and “.iqr” for 1Q capturing. The files will be saved in a
storage drive according to the following rules:

1. If amovable drive such as a USB thumb-drive or external USB hard drive is connected to
the PC running the WSA_App or plugged into the USB port of a WSA-408, all the above
files will be saved to this movable drive.

2. If more than 1 movable drives are found, you’ll be prompted to select one to use.

3. If no movable drives are found, the files will go to the “results\” sub-folder as shown in
Figure 2. You can directly navigate to that folder to retrieve all the test results if you’re
running the “WSA_app” on a PC.

Moving the results files out of a WSA-408

When using a WSA-408 in the field, and no USB drive was plugged in, all the above test results
and 1Q captures would have been saved inside the WSA-408’s internal solid-state hard drive that
a user does not have easy access to. For this reason, you must use the following approach to
move the files out.

1. Plug-in a USB drive into the WSA-408’s USB port and turn on the unit if it’s not already
ON.

2. Press the lower left button and then “Export/File management” and you’ll see dialogs as
shown in Figure 5. Select the proper file types and follow the dialog instructions.

3. While exercising the above steps, the external USB drive must be inserted and detected,
otherwise, a warning dialog about missing USB drive will be shown and no further
actions will be taken until the USB drive is detected.
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Figure 5 - Steps to take to export the various test results files from a WSA-408 to a USB drive

How to perform IQ data capture

The high-quality 1Q data inside a WSA-408/308 can also be captured and saved into a file (or a
sequence of files) for users. The WSA platform offers three categories of 1Q captures:

1. Asingle-instance of 1Q capture of finite 1Q data length whose length is determined by the
application setup (such as RBW) or explicit time length set by users.

2. Automated periodic 1Q capturing (coupled with simultaneous screen capturing) of a
single-instance of 1Q capture of finite duration. This is particularly useful for RF-Al
model trainings.

3. Continuous 1Q data capturing with max sampling rate of 20 MHz by saving a sequence of
files into a user-selected external hard drive (preferably). The storage hardware’s max
capacity will be detected, and 90% of it will be used circularly. Assuming the hard drive
can hold 5 days of 1Q data recording, and a WSA-408 is left running for a month, then
only the last 5 days of 1Q data will be kept.

This document will only cover the first two operations. The last one will be covered in a
dedicated separate document.
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with the touch of a button. Figure 6 shows an example of 1Q capture instance under the most

commonly used “Real-time SA” feature.
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Figure 6 - Steps to take to initiate a single-instance of 1Q capture at will

For span<100 MHz cases, if the 1Q capturing selection is grayed out (disabled”) in Figure 6, you
then need to press the “Span” button and change the span mode from “Half-band” to “Full-band”

as shown in Figure 7.
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Single-instance 1Q capturing of user-definable duration
The best way to perform IQ capturing is under the Block DPX test function as shown below in
Figure 8.
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Figure 8 - Test mode selection menu. Select “Block DPX” for best 1Q capturing control.

Once inside the Block DPX feature, first, you also need to make sure the span mode is set to
“Full-band” mode when span is under 100 MHz, as shown in Figure 9.
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Figure 9 - Setting up the Block DPX properly for 1Q capturing

As shown in Figure 9, once entering the Block DPX mode, you should check the following
before attempting 1Q capturing:

1. Make sure the span mode is in “Full-band” mode when span is less than 100 MHz. If not
in “Full-band” mode, the “Auto-log” can still be turned on, but no actual 1Q capturing
will be performed. You MUST make sure it’s in “Full-band”” mode first each time you
change the span setting.



2.

Select proper “Block length”. The smaller the span setting, the longer the “Block length”
can be set to. For the example shown in Figure 9, with span=20 MHz, the max block
length can be set to 2000 ms, meaning that users can capture a single instance of
contiguous 1Q data stream of 2s long. Please be aware that capturing long 1Q data may
take a while. A 2s 1Q data may take up to 10 seconds to gather, then transport through the
ethernet and then be saved into a file. One must be patient! Selecting shorter block
length is always more efficient if you do not need long 1Q data length to begin with.
After proper setups, you initiate the actual 1Q capturing process using the same steps as
shown in Figure 6.

Starting automated periodic IQ capturing and screen capturing

As shown in Figure 9, under the Block DPX test function, the right 4 button “Auto Log” allows
user to initiate automated periodic screen capturing and 1Q data capturing. The intention is to use
these two sets of data to train certain RF-Al models for signal identification and recognition. The
two data sets (DPX screen capture and raw 1Q data) are time-synchronized and refer to the same
data sets, so the Al model can either be trained by the screen capture PNG file (which is what we
recommend for its simplicity, efficiency and suitability for Al models), or be trained with the
raw 1Q data if necessary. After pressing “Auto Log” in Figure 9, you’ll see dialog as shown
below in Figure 10.
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Figure 10 - Buttons to select and start the automated periodic capturing

Once proper selection is made in Figure 10, the software will do this:

1.

Immediately perform a screen capturing (DPX display goes to a PNG file) and a
companion 1Q capturing. Both files refer to the same 1Q data set and the file names are
identical (with the same timestamp) but differing file extensions.

After 20 seconds (or 40 or 60 seconds), the actions in 1 will be repeated again and again.



Example files as a result of setup in Figure 10 are shown in Figure 11.

B D = | results — O *
Home Share View 0
Cut F‘ Mew item ~ Open Select all
0 - v Goe B
w.| Copy path T_| Easy access ~ Edit Select none
Pint ke Past - Move Copy Delete Rename N P rt H
e T Eeastesnonar o G P pristoy  Himiertsetection Two capture instances are shown
Clipboard Organiz New 0 Select P P :
[ebear fomts B = here. The matching .igr and .png files
&« v » WSA_App > results v|@ | Sesrchresults » . . .
— have identical name (same timestamp)
" MName Date modified Type Size . . .
e — but differing extensions.
=| DEBUG_output.txt
[ Desktop
] 1Qraw20260502084849.igr

¥ Downlosds & 1Qraw20260502084849.png PNG File

[ Documents 7 1Qraw20260502084934.igr IR File 433,200 KB

] Pictures & IQraw20260502084934,png PNG File 176 KB

RD_SW

o Whindawe (00 .

5 items =

Figure 11 - Examplefile names as a result of automated periodic capturing

What to do with the captured IQ data?

The captured IQ data in “.igr” file format contains proprietary hardware information unique to
the WSA platform. Since it’s also the most efficient data format, we strongly urge users to
archive their 1Q data using this format. A single “.igr” file not only contains the raw 1Q data but
also crucial information on sampling rate, center frequency and internal filter and gain settings
etc. But to use it, you must decode each “.iqr” file into a pair of files:

1. A plain text header file with extension “.txt” that provides sampling rate, center
frequency, usable bandwidth and GPS timing information if available.

2. A companion “.dat” file that contains a single array of IEEE-754 32-bit floating point
data with I and Q interleaved. The IQ data stream is also normalized in such a way that
|z(n)|? = |I(n) + i * Q(n)|? being 1.0 means the measured instantaneous power is 1
mW (0 dBm); being 0.01 means 0.01 mW (-20 dBm).

How to decode the “.igr” data files?

You have two ways to decode the “.igr” files into format that you can further process in your
own ways:

1. Use the built-in utility as shown in Figure 5. This is suitable for the light-weight users
who perform 1Q capturing occasionally using a WSA-408 in the field. And while
capturing 1Q data, a USB drive was not available, so the .igr files were saved inside the
WSA-408. A user has to get these files out to a USB drive later by steps listed in Figure
5. On the file type selection at the right of Figure 5, the user should select the lower left
one “1Q capture file” and then select all the .igr files and then select “Decode then delete
the original” as shown below in Figure 12. For large 1Q files or lots of 1Q files, this may
take a while. So be patient!

2. Use a PC application software provided by Sage Instruments for free.
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Figure 12 - Using the built-in utility to decode the 1Q data files

Use the IQ_Dec app to decode the .igr files

Sage Instruments provides for free a PC application program to decode the “.iqr” data files on
any Windows PC. The application is in the “1Q_dec_app.zip” file. You should unzip (extract)

this file onto the desktop on a PC and maintain the following file structure as shown below in
Figure 13.

8 < | 10 dec_app - o x The decoded “.t_xt” he_ader f_iles an_d
e g Yy @ “.dat” 1Q data files will go into this
¥ cut X 7 New item ~ ﬂ Open - [ Selectall folder
—J % Copy path

i Easy access = Edit Sele

Pinto Quick Copy Paste Move Copy Delete Rename Mew Properties
atcess 7| Paste shorteut 4 to - folder -

£ Hist
Clipboard QOrganize New

T C:\Users\Sage\Desktop\IQ_dec_app|

Select

Search |Q_dec_app -l

~

A

Name ate modified Type Size

3¢ Quick access
[ Desktop
4 Downloads

The original “.igr” files to be decoded
MUST reside in this folder

Decoded_|Q_data
Original ICQ_dat;

:01 AM File folder

[8:] 10_dec.exe 3/4/2026 12:02 PM Application 22KB
|£ Documents -

&= Pictures

RD_SW
s Windows (C:) v

3 items

Execute this 1Q decoder application
by either double clicking here, or
open a DOS-cmd prompt and
Figure 13 - The 1Q decoder app file and folder structure navigate to this folder and type

“lQ_dec” and return.

Using data collected in Figure 11 as examples, we move the “.igr” files into the

“Original_1Q_data” folder shown in Figure 13, the resulting content inside “Original_1Q_data”
folder should look like that shown in Figure 14.
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Figure 14 - The captured “.igr” files (from Figure 11) are moved to the “Original_1Q_data ”
folder inside the “1Q_dec_app ”, ready to be decoded.

After steps in Figure 14, back to the “IQ_dec_app” folder and execute “IQ_dec.exe”. If there is
only one “.igr” file, the file will be decoded automatically without any prompt. If there are more
than one “.iqr” files as in the case of Figure 14, you’ll see a prompt shown in Figure 15.

B CUsers\Sage\ Desktop\IQ_dec_appIQ_dec.exe - o x

Figure 15 - File selection when executing “1Q_dec.exe ” app with more than one “.iqr” files
detected

In Figure 15, enter (on your keyboard) 0, 1 or N-1 (N being the number of files listed) to decode
a specific file, or enter “-1” to decode all. Once again, for large files or lots of files, this may take
a while, so patience is gold. The decoding process example is shown in Figure 16.

Figure 16 - An exemplary decoding process. This console display will disappear once all files
are decoded, unless you started the “1Q_dec.exe ” application inside a cmd prompt.



Before decoding, the “Decoded_1Q_data” folder in Figure 13 should only contain two example
MATLAB script files as shown in Fiure 17.
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Figure 17 - File contents inside the “Decoded _1Q_data ” folder before any decoding

After the decoding actions in Figure 15 and 16, the file contents inside the “Decoded_1Q_data”
folder will look like that shown in Figure 18.

[F || ® = | Decoded_Q data

- [m] X
Home Share View 7]
o cut &< B New item + v Open - HH Select al
' w1 capy path £ Easy access = Edit Select nane
PintoQuick Copy Paste Move Copy Delete Rename  New Properties
(((((( 7] Paste shorteut 1o o B Tolde = @ History 5 Invert selection
Clipboard Organize New Open Select
- v > 1Q_dec_app > Decoded_Q_data ~ @ | SearchDecoded JQ_data @
~ Name Date modified Type Size
st Quick access JD
10 read.m
[ Desktop
|2 10hdr20260502084849.0t nt
J Downloads

|=] 1Qhdr20260502084934. bt Text

DAT File

[l Documents 1Qraw20260502084849 dat

&) Pictures B 10raw20260502084934.dat DAT File o7
RD_SW £ WsA_igread.m Matlab file 1K8
iy Windows (C:)
36 bin v
B items

Figure 18 - After decoding, the “Decoded_1Q_data” folder will contain two sets of files
matching the original two “.igr” files. There are two “.txt” header files and two “.dat” files.

Both file’s timestamps remain the same as the original “.iqr” data files (time stamp is
year-month-date-hour-minute-second).

The “.txt” header file content will look like that shown in Figure 19.
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Figure 19 - Example header file showing the center frequency (Fc), sampling rate (Fs),

usable bandwidth (20 MHz) and timestamp (UTC time of the day in ms) and 1Q sample
length in pairs.



The header displayed in Figure 19 contains no GPS information. If the WSA-408/308 is locked
to the GPS (how to set up the GPS lock will be in another document) when performing 1Q
capturing, then the GPS information will also be displayed in the “.txt” header file as shown in
Figure 20.

] 10hdr20260502103125.6¢t - Notepad - O X
File Edit Format View Help
New IQR header version
Fc=948.5000 MHz
Fs=125.000000 MHz
Usable BW=100 MHz
Lat=22.485107 deg, Lon=113.908173 deg, Elevation=48.309998 m
Time stamp: 5268000 ms + 3137 ns
Sample pairs=5000

Windows (CRLF) Ln1, Col1 100%

Figure 20 - In this exemplary .txt header file, GPS information is available in terms of latitude
(Lat=..., will be negative numbers for Southern hemisphere), longitude (Lon=..., will be
negative numbers for Western hemisphere) and elevation. The time stamp shows a precise “3137
ns” offset. This is relative to GPS’s 1PPS pulse (1 pulse per second). With this information, if
one captured multiple data sets using different WSA units located at different places, but all
locked to GPS and performed capturing at roughly the same time, you can post-synchronize the
data from different units to perform a TDoA (Time Difference of Arrival) type of analysis.

Dealing with the decoded .dat files

The two MATLAB script files shown in Figure 17 provide examples on how to read and process
the 1Q data stream stored inside the .dat files. More specifically, the “WSA _igread.m” file looks
like that shown below in Figure 21.

ded_IQ_datah WSA,igread.m - 1 x
Fs ]

=

| |
iy

Figure 21 - File content of the “WSA_igread.m” MATLAB script file. This file shows how to
best read the .dat file.



For the decoded files shown in Figure 18, we open a MATLAB command window, and navigate
to the “Decoded_1Q_data” folder and issue the MATLAB commands as shown below in Figure
22, you’ll see resulting plots shown at the right of Figure 22.

B Figure No. 1 - m] X
File Edit View Inset Jools Window Help

DEES A A @20

o\ MATLAB - O b
Ele Edit View Web Window Help
0= H % | Current Directory: | C:\Users\Sage\DeskiophiQ_dec_

To get started, select "MATLAB Help" from the Help menu.

>» cd C:\Users\Sage\Desktop\IQ_dec_app\Deccded IQ data

>> [z,fzd]=W5A_igread (' IQraw2026

>> |

0502084845, dat’, 1895, 20, 62.5) ;

L L

Ready

Figure 22 - Issuing the two lines of MATLAB commands shown at the left will yield results
shown at the right for the .dat files (shown in Figure 18)

About WSA_API

While a WSA-408 is running the embedded “WSA.exe” application or a WSA-308 is connected
with a PC running “WSA.exe” GUI, you can also start the “WSA_API” application to
simultaneously control the same WSA'’s internal DSP and RF hardware. For a WSA-408, the
WSA _API by nature must run on an externa PC connected with it through ethernet cable. For a
WSA-308, the WSA_API can run either on the same PC, or on another PC. If running on another
PC, the other PC must also have network access to the WSA-308. This is achieved by connecting
the two PCs and the WSA-308/408 into the same ethernet switch.

The WSA_API package (inside the WSA_APP.zip file) contains the following:

1. A complete set of C source files and ready-to-use project management setup using
Microsoft’s Visual Studio tool.

2. A precompiled executable “WSA_APl.exe” that you can readily use under a console
command prompt (the good old DOS command). Once executed, you can remotely
control an actively running WSA-408/308 from another computer without ever having to
use the normal “WSA.exe” GUI, and all forward commands will be reflected correctly on
the actively running “WSA.exe” GUI.

The purpose of the WSA_API C source code is to provide the following:

1. Provide the crucial underlying network sockets and protocols for communicating with the
DSP hidden inside the WSA-408/308 unit. This is such that the users do not have to labor
through the low-level networking and multi-packet handling software, and eliminate the



necessity of having to understand the communication and control protocols as much as
possible.

2. Provide exemplary simulated program for how to initiate test changes and change RF
settings and getting test results etc so that the users can further expand them to whatever
applications they have in mind.

Understand the WSA_API source code
You should unzip (extract) the “WSA_API.zip” file onto a PC’s folder and maintain the
following file structure.

| ¥ = | src - ] X
Home Share View a
« v 1 ‘ v | O P searchsic
J 3D Objects ~ Name - Date modified Type Size
B Desktop Y$2005 File folder
= Documents V52022 File folder
¥ Downloads WSA_API File folder
B Music
=] Pictures

& videos e

3items . -

Figure 23 - Inside the “src” folder of the unzipped “WSA_API.zip ” files, youll see sub-folders
as shown here.

As shown in Figure 23, all the C-source files are under the “WSA_API” sub-folder as shown
below:

= = | WSAAPI - [u} X
vl Search WSA_A
B 3DObjects ™ Name Type Size
R Desktop ] DSP_API_handler C++ Source
[=) Documents n] DSP_API_handler C/C++ Header
& Downloads €] DSP_API_NDT_handler C++ Source
D Music h] DSP_API_NDT_handler C/C++ Header
& Pictures ] MCH_Scan_Handler C++ Source
& videos 1] MCH_Scan Handler C/C++ Header
& e
505 ¢4 SA_handler C++ Source
1] SA_handler C/C++ Header
~ USB Drive (D)
] stdafx C++ Source
«- USB Drive (D) h] stdafx C/C++ Header
Android 0] test_IF C/C++ Header
archive ¢ UDP_pkutil C++ Source
Com_DSP.IQ_etc 1] UDP_pkutil C/C++ Header
P e
Competitive_anz ¢ VSA_handler C++ Source
P h] VSA_handler C/C++ Header 1KB
ocs
7 WSA_API 173/ PN C++ Source 9Ke
LOST.DIR v
16 items =

Figure 24 - All the C source files are contained inside the “WSA_API” sub-folder as shown here



Although one can import all the above C source files into any software programming or project
management tool environments, we suggest you use Microsoft’s (VS) Visual Studio tool.
Assume you already have the VS tool installed, you can go back to the “src” folder shown in
Figure 23, and navigate to the VVS2005 folder if you have VS version prior to 2022, or navigate
to VVS2022 folder if you have VS version 2022 or later. Assume you have the latter, go to the
VS2022 folder, you’ll see the following:

s | vs2022

v

O £

n Home Share View
- v 1
~
¥ 3D Objects ~ Name
[ Desktop v
|= Documents & Upgradelog
¥ Downloads \S2005
D Music W vs20225sin
= Pictures = wsaapl

.I:ia WSA_APLvcproj.CS-LAPTOP.Sage.user
9 WSA_APLvcxproj

B WSA_APLvoxprojfilters

53 WSA_APLvexproj.user

i Videos
EI0s (@)
w USB Drive (D)

- USB Drive (D) v

Date modified

5/2/2026 11:15 AM
12/15/2024 2:50 AM
12/15/2024 6:47 PM
12/15/2024 2:50 AM
12/15/2024 5:31 PM
12/15/2024 6:47 PM
1/5/2026 8:37 AM
5/28/2025 8:35 PM
12/15/2024 2:51 AM

Type

File folder
Chrome HTML Do...

Visual Studio Solut...
Visual Studio Solut...

VC++ Project

Per-User Project O...

VC++ Project

VC++ Project Filte...

Per-User Project O...

Search V52022

Size

19 KB
40 KB
2KB
6KB
2 KB
6 KB
3KB
1KB

=i

;

Figure 25 - VS project management files. Double clicking the “VS2022.sIn” file
should automatically launch the VS tool and present a nice project list as shown in
Figure26.

g items

After clicking “VS2022.sIn” in Figure 25, with proper VS tool, you should see the following in
Figure 26.

0 Fle Edit View Gt Poject Buld Debug Test Analze Tools Futensions Window Help |Search (Cril-C) P s ® - o x

F-s8 - [Release | win3z - P Local Windows Debugger = [> B R s %R . B
| WSA APlcpp £ X = # Solution Explorer -4
g EIEe] -] Giobal Scope) - | @ Simulated_worker_thread(DSP_APL_Ptr wsa_ptr) -4 QB B-s00| o £=

1 -i// WSA_API.cpp : Defines the entry point for the console application. S = 2

Search Solutian Explorer (Cirl+;) -

2

3 ctinclude "stdafx.h" B Solution V52022' (1 of 1 project)

y ftinclude "test_IF.h" 4[5 WSAAPI

5 #include "UDP_pkutil.h" b o0 References

6 ttinclude "DSP_API_handler.h" b 1 External Dep

7 #include “DSP_API_NDT_handler.h" 4 B HeaderFiles

8 ttinclude "SA_handler.h" b [ DSPAPLhandierh

9 #tinclude "VSA_handler.h" > B DSPAPLNDT handlerh

10 #include "MCH_Scan_Handler h" b B MCH.Scan Handlerh

11 #include <winsock2.h> //must include these two .h files as the minimum b B SAhandlerh

12 finelude <ws2tepip.h> > @ sabh

13 P B testIFh

14 //#define NDT_PRODUCT > B UDP_pkutith

b VA handlerh

16 #ipragma comment(lib,"Ws2_32.1ib") //ask the linker to link in the winsock2 library 5 Resource Files

17 4 [ Source Files

18 =i#ifdef NDT_PRODUCT b+ DSPAP handler.cop

19 B+ DSP_API NDT_handlercpp

20 static void Simulated_worker_thread_for_NDT(DSP_API_Ptr api_ptr); b+, MCH_Scan Handiercpp
b +4 SAhandlercpp

*4 stdatrcpp

+; UDP_phutil.cop

22 int _tmain(int argc, _TCHAR* argv[])
23 { 3

2 WSADATA wsadata; b+, VSA hanglercpp

25 Unw DSP_IP_ADDR; b+, WSAAPLepp
26

27

28 1£(WSAStartup(MAKEWORD (2, 2)  Swsadata) 1=8){ //must do this "foreplay" for the winsock2 support (ver 2.2)

29 printf("Win Socket startup failed\n");

30 return 1;

31 }

32

33

34 DSP_IP_ADDR=(t<<24); //assume the DSP's IPvi address remains the default €.6.8.4

35 .
Cl§ @ Nomuesiond < 1207 22 Cok31 TABS CRIE

1 Add to Source Cantrol ~

& B - G ) NG

Figure 26 - A simple project list of all the C source files associated with WSA_API application



With the IDE shown in Figure 26, you can also browse the APl command list as shown in Figure
27.

0Q File Edit View Gt Project Buld Debug Test Anabze Tools Extensions Window Help | Searth C7i-0 2| vsaz ® - o «x
H-=80 - & - ||Reteace ~|[win32 -| P Local Windows Debugger - [> % - BB |51 55 % [ he =% R = &

5 WSA_APLcpp & X » @ Solution Explorer v
¢ IR ‘ -] Globai scope) - | @ simulated worker thread(DSP_AP Pir wsa ptr) -+ of OrsO6 o Fo
5 i : * l search solution Explorer (ct p-
206 : i if(user_cmd==8){ — -
207 H ! rtn=DSP_API_set_Fc(wsa_ptr,paran); {4 Solution V52022 (1 ot 1 project)
208 : ) 4 Ewsaam
200 B! | else if(user_cmd==1){ //recommend setting to © dB for most OTA testings. Rnal searces
210 i i ! rtn=DSP_API_set_gain(wsa_ptr,param); b 1 External Dependencies
211 : L 4 B HeaderFiles
212 B | else if(user_cmd==2){ » [ DSPAPLhandierh
213 : { | rtn=DSP_API_get_tabulated_results_only(wsa_ptr); b [ DSP_APLNDT handlerh
214 H 1) b [B) MCH_Scan_Handl
215 =1 | else if(user_cmd==3){ b B SAhandleth
216 i ! | rtn=DSP_API_get_plotting_results_only(msa_ptr); b B stdatch
217 H ] b B testIFh
218 = | else if(user_cmd==4){ b [ UDP_pkutith
219 H ! ! rtn=DSP_API_get_whole_results(wsa_ptr); b B VSA_handlerh
220 H D B Resource Files
21 i ! else if(user_cmd==5){ 4 [ Source Files
22 : | ! rtn=Get_current_span_in_KHz(wsa_ptr); b+, DSP_API_handiercpp
LY B+, DSP_API_NDT_handler.cpp
22 ' | else if(user_cmd==6){ b +4 MCH_Scan_Handler.cpp
225 i b rtn=Get_GPS_infol(wsa_ptr,&gpsobj); k1 P +4 SA handler.cpp
H ] +,; stdafx.cpp
| else if(user_cmd==7){ b+, UDP_pkutilcpp
i ! i rtn=Set_navg(wsa_ptr, param); b+, VSA_handlercpp
229 | ] b+ WSA_APLcpp
230 E | else if(user_cmd==8){
231 H i rtn=Start_SA(wsa_ptr param,param2, param3); //start the RTSA (span<=188MHz) or WBSA (span>108MHz) and let RBW_kHz=p:
2 : D)
! else if(user_cmd==9){
{1 rtn=DPX_start(wsa_ptr,paran);
C)
i else if(user_cmd==10){
23 H i | rtn=BDPX_start(wsa_ptr,paran,4);
238 H .
239 | else if(user_cmd==11){ N
||C9€j "‘Q:\ 0 No issues found —‘—-"—--h‘—-——-— = » Ln:207 Ch:22  Cok31  TABS CRLF
[ Read T Add oS
H L Type here to search =] FL I B = Q l % ) B &

Figure 27 - A snapshot of various function calls for remotely controlling an actively running
WSA-408/308. By following the function definition, you can easily figure out the inner working
mechanisms.

Using WSA_API without dealing with the C code

If you don’t have the patience or time to deal with the C source code, you can play with the pre-
compiled “WSA_APIl.exe” application to familiarize yourself with the WSA_API commands. To
do this, follow these steps:

1. Turn on a WSA-408, for simplicity. WSA-308 works the same way although you’ll have
to have a PC with “WSA_App” installed.

2. Connect the WSA-408 with a PC through ethernet, and set up the PC’s ethernet IPv4
properties according to what this document described at the beginning sections. Verify
connection by “ping 192.168.24.5”.

3. Open a cmd prompt (the good old DOS command prompt), navigate to the
“WSA_API\out” folder as shown below in Figure 28 and start the “WSA_APl.exe” as
shown. You can see that you can remotely change the center frequency and also get an
instance of the spectrum analyzer results.



-

« WSAAPI > out

# Quick access
results

® This PC RF_DSP.bin
¥ 3D Objects =] WSA_API
I Desktop
Documents
& Downloads
D Music
& Pictures
|8 videos
£908(C)
- USB Drive (D)

. z a o pam 11:04 AM
[l © Type here to search N i X <) Y ~oOEmV N oo B
/2/202

Figure 28 - Example of how to use the pre -compiled “WSA_APl.exe ” application.

The “results.txt” file shown in Figure 28 at the right and obtained via command “3,0,0,0” at the
left contains readable data array (corresponding to spectrum in unit of dBm) as shown below:

;I results - Notepad — O X

File Edit Format View Help
|-103.699692 ~
-104.950516
-113.497864
-111.413147
-112.872452
-118.162323
-112.455505
-112.455505
-118.996201
-112.038567
-111.204681
-113.497864
-111.830093
-110.787735
-111.413147
-113.080925
-113.289398
-112.038567
-111.204681
-111.830093
-112.872452
-113.706345
-113.497864
-111.204681
-112.247040
-110.162323
-111.413147

Ln 1, Col 1 100%  Windows (CRLF) UTF-8

Figure 29 - Example Spectrum Analyzer results obtained through the WSA_API



Limitations of the WSA_API

Although the “WSA_API” has the potential to be expanded to be a powerful substitute of the
factory provided “WSA.exe” GUI application, at its current implementation, one must be aware
of the following:

1. For the majority of applications, one can use the WSA_API to change the test and
hardware settings and get any instances of test results.

2. But for the communication bandwidth intensive application such as 1Q capturing, the
WSA_API support is not provided. Such support is possible, but requires major software
rework at all 3 fronts (the WSA.exe GUI, the WSA_API and the DSP codes). This will
only be provided to users who are committed to product purchase of adequate quantities.
For 1Q capturing, we strongly urge you to use the existing WSA.exe GUI interface,
especially the automated periodic capturing method described in this document. For a
WSA-408, we suggest you install the “WSA_App” package on a PC and control the
WSA-408 as a WSA-308 using steps described in this document so that all 1Q files are
naturally stored in user’s PC.



