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FX4 Programming Overview

The FX4 processor runs on an environment called IGX, which is built on the QNX high-reliability realtime operating
system from BlackBerry (QNX Website'). IGX provides a flexible and comprehensive application programming
interface (API) for users who want to write their own host computer software.

The IGX environment is shared across other Pyramid products, allowing software solutions developed for one
product to be easily transferred to others.

Programmers can refer to the complete documentation for IGX available on the Pyramid website at: IGX | Modern
Modular Control System Framework for Web-enabled Applications?

This section provides an introduction to testing two of the APl methods: HTTP using JSON format and EPICS. For
simplicity, Python (Python Website?) is used as an example host computer language, which is accessible and
easy to use for non-professional programmers.

3.1 Using Python and HTTP

As an example, assume you want to read the sum of the measured currents with Python. You need the URL for
that particular 10. The FX4 web GUI provides an easy way to find this: simply right-click in the field and select
‘Copy HTTP URL to copy the string to the clipboard.

i i hitp//192.168.1.136/i0/fx4/adc/

® Caw BRCERY channel_sum/value json

iy il

Now you can use Python to test connectivity to user software via HTTP and JSON. You may need to import the
requests and json libraries to handle the HTTP requests and data parsing.

1 Simple Python HTTP Example

3.2 Using EPICS

The process for connecting the FX4 through EPICS (Experimental Physics and Industrial Control System) is
similar. EPICS is a set of software tools and applications used to develop and implement distributed control
systems, widely used in scientific facilities.


https://blackberry.qnx.com/en
https://pyramid.tech/products/igx
https://www.python.org/

1. https://blackberry.qnx.com/en
2. https://pyramid.tech/products/igx
3. https://www.python.org/

1. Get the EPICS process variable (PV) name for the desired |O.
2. Import the EPICS library and read the value.

Channel Sum $) A _A000
(¥ Copy Value
¢ Copy HTTP URL

) Process gh Netw

> k2 Sample Frequency @ Copy EPICS PV
Copy Symbol
L1 Openin |

> Bs Scale Comrection

2 Get EPICS PV Name

3 Simple Python EPICS Example

Additionally, Pyramid created a utility (EPICS Connect*) that allows you to monitor EPICS process variables in
real-time. This tool is helpful to confirm if the EPICS PV name is correct and the FX4 is serving the PV correctly on
your network.

PICEgcsC onmbit - C\Usern boie’ Desbnog' P SoMwaie' EPICSFILL_TESTER u1 - o x

b e -

FX4-TESTER:/fxd/adc/channel 1 1623449 08:50:25.90
FX4-TESTER/xd/adc/channel_2 0.9089596 08:50:35.90
FX4-TESTER/fxd/adc/channel_3 03211756 08:50:35.90
FX4-TESTER/txd/adc/channel_4 -0.5870516 08:50:3590

4 PTC EPICS Connect

FX4 Programming API

The concepts and methods described in this manual build on the concepts established in the IGX — Programmer
Manual. Please see that document for explanation and examples of how basic IGX programming and interfaces
work. This manual will only cover the device-specific 10 and functionality that is unique to the FX4.

4.1 Analog Input 10

These 10 relate to configuring and collecting data on the analog current inputs of the FX4. The units of the channel
inputs are based on the user configurable setting called “Sample Units”, valid options include pA, nA, uA, mA, and
A.

All 4 channels use the same interface IO and are independently controlled. Replace channel_x with channel_1 ,
channel_2 , channel_3, or channel_4 respectively.


https://blackberry.qnx.com/en
https://pyramid.tech/products/igx
https://www.python.org/
https://ptcusa.com/products/ptcepicsconnect

10 Path

Description

/fx4/adc/channel_x

READONLY NUMBER Measured current input.

/fx4/adc/channel_x/scalar

NUMBER Simple unitless scalar applied to the channel, 1 by default.

/fx4/adc/channel_x/zero_offset

NUMBER Current offset in nA for the channel.

The following IO are not channel independent and are applied to all channels simultaneously.

10 Path

Description

/fx4/channel_sum

READONLY NUMBER Sum of the current input channels.

/fx4/adc_unit

STRING Sets the current user units for each channel and sum.

"« [T ]

Options: “pa”, “na”, “ua”, “ma”, “a

/fx4/range

STRING Sets the current input range. See GUI for how each range cod
e corresponds to the maximum current input limits and BW.
Options: HO!!, “1!!’ “2!!’ ‘53!!’ H4!Y, “5”’ “6!!’ ‘(7)!

/fx4/adc/sample_frequency

NUMBER The frequency in Hz that sample data will be averaged to. Thi
s controls the signal-to-noise and data rate for all channels.

/fx4/adc/conversion_frequency

NUMBER The frequency in Hz that the ADC will convert analog to digita
| values at. By default, this is 100kHz, and you will only rarely need to ch
ange this value.

/fx4/adc/offset_correction

READONLY NUMBER Sum of all channel’s current offsets.

4.2 Analog Output 10

These 10O relate to the configuration of the general-purpose analog outputs of the FX4 found under the analog
inputs on the front panel. All 4 channels use the same interface 10 and are independently controlled. Replace
channel_x with channel_1 , channel_2 , channel_3 , or channel_4 respectively.



10 Path

Description

/fx4/dac /channel_x

NUMBER Command voltage output. This value can only be written
to when output mode is set to manual.

/fx4/dac/channel_x/readback

READONLY NUMBER Measured voltage output.
This is most helpful when using expression output mode.

/fx4/dac/channel_x/output_mode

STRING Sets the output mode for the channel.
Options: “manual”, “expression”, “process_control”

/fx4/dac/channel _ x/slew_control_enable

BOOL Enables or disables slew rate limiting.

/fx4/dac/channel_ x/slew_rate

NUMBER Slew rate in V/s for the channel.

/fx4/dac/channel_x/upper_limit

NUMBER The maximum allowed command voltage for the channel
. Applies to all operation modes.

/fx4/dac/channel _ x/lower _limit

NUMBER The minimum allowed command voltage for the channel.
Applies to all operation modes.

/fx4/dac/channel _ x/ output _ expression

STRING Sets the expression string used by the channel when it is i
n the expression output mode.

/fx4/dac/channel _ x/reset_button

BUTTON Resets the command voltage to 0.

4.3 Digital Input and Outputs

These 10 relate to controlling the various general purpose digital inputs and outputs found on the FX4.

10 Path Description

/fx4/fr1 READONLY BOOL Fiber receiver 1.
/fx4/ft1 BOOL Fiber transmitter 1.

fx4/fr2 READONLY BOOL Fiber receiver 2.
/fx4/ft2 BOOL Fiber transmitter 2.

/fx4/fr3 READONLY BOOL Fiber receiver 3.
/fx4/t3 BOOL Fiber transmitter 3.

/fx4/digital_expansion/d1

BOOL D1 bidirectional digital expansion 10.

/fx4/digital_expansion/d2

BOOL D2 bidirectional digital expansion 10.

/fx4/digital_expansion/d3

BOOL D3 bidirectional digital expansion 10O.

/fx4/digital_expansion/d4

BOOL D4 bidirectional digital expansion 10.

4.3.1 Digital 10 Configuration

All digitals have child IO for configuring their behavior including an operating mode which controls how that digital
will operate. Each digital will have a different set of available options. See the GUI for details on what options are

available for what 1O.




Child 10 Path Description

STRING Operation mode for the digital.
.../mode Options: “input”, “output”, “pwm”, “timer”, “encoder”, “capture”, “vart_rx”, “vart_

” o« "«

tx”, “can_rx”, “can_tx”", “pru_input”, or “pru_output”

.../process_signal STRING The process control signal name, if there is one.

STRING Pull up/down mode for a digital input.

.../pull_mode Options: “up®, “down”, or “disable”

4.4 Relay Control

Both relays are independently controlled and share the same type of interface. Replace relay_x with relay_a or
relay_b respectively.

10 Path Description

BOOL Commands the relay open or closed. A true command will try t
/fx4/relay _ x/permit / user _command | o close the relay if the interlocks are granted, and false command will
always open the relay.

READONLY STRING The current state of the relay.
/fx4/relay _ x/state Locked relays are open but cannot be closed due to an interlock.
States: “opened”, “closed”, or “locked”

BOOL When set to true, the relay will automatically close when the int

[ixdfrelay _ x/automatically _ close erlocks are granted. False by default.

READONLY NUMBER The number of relay cycles since the last res

fixdfrelay _x/ cycle _count et. Useful for tracking relay lifetime.

4.5 High Voltage Module

See the IGX — Programmer Manual for details on the FX4 high voltage interface. The component parent path is
/fx4/high_votlage .

4.6 Dose Controller

See the IGX — Programmer Manual for details on the FX4 dose controller interface. The component parent path is
/fx4/dose_controller .

FX4 Python Examples

5.1 Data Logger using HTTP

This example demonstrates how to capture a number of readings and save them to a CSV file. By choosing a long
delay between readings, you can perform long-term data logging even if the FX4 sampling rate is set higher. This
allows you to continuously collect and store measurements over extended periods without overwhelming the
system, ensuring that data is captured at intervals suitable for your analysis. The delay between readings helps
regulate the pace at which data is logged, allowing for efficient storage and reducing the risk of missing data points
while still benefiting from high-speed sampling for real-time measurements.
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=== REFTART! Ci\Desrs\Jakn\Dssitop\Fythonery\ [od_corrsntsfsonrd.py =————
Captore & set of values from the FX4

How many resdinga? 10
Capturs rats (resdingsfssc) 'S

Risady te collest L0 readings &t 0.7 istecval from 1§2.168.1.108

Current Tange 100 aA Curreat units ne V4 ssmpling rate 50 Jeec

Freas entey (o start .....

Time ipec) hi tha Chi L
OG0 1.ATH 1.7TH 1578 13.57%
0,300 i.&77 1.Ta® 3. 504 150813
0,400 1.473 1. Ted I.%00 i3, 088
0.800 L.477 1.7%2 .99 21.626
0.800 1.682 1.T% 2.59% A2.240
L . 000 i 053 1. 784 2.800 7. 7178
ke300 L.ead L. T8 .80 I3.574
L.400 1.6%0 1.7%a 1.%00
1. 600 1.480 1. T8 .59 *
1800 1600 1798 7.597 15, 40l

Bave caw fils (yis)ty

File nase? exasple

Baving file example.<av lii local diFectory
File saved - press enter to exit

23

FXd Data Record

Tue Jun 25 18:36:02 2024

Current range 100 nA

Units na

FX4 sampling 50 per sec

Tirme Chl Ch2 Ch3 Chd HV HVE

0 1.678955 1.780889 2.577962 2.618431 12.57631 0.549451
0.2 167705 1.788596 2585097 2624714 1581197 0.3683
0.4 1.672937 1.797814 2.58761 2.616807 13.06471 0.42735
0.6 1676953 1.791853 2596328 2628122 23.62637 0.488201
0.8 1682062 1.797711 2598939 2630938 1221001 0.42735

1 1.652272 1.733881 2.602689 2636235 27.77778 0.610501
1.2 1.680042 1.795453 2.505704 2.628523 12.57631 0.488401
1.4 1.689656 1.79755 2.60047 2.63107 12.08791 0.610501
16 1689145 1.7945]1 2.504081 2634942 15.56777 0.3683
1.8 1.680262 1.799178 2.59707 2628149 30.40293 0.42735

# Example Python script to display multiple readings from the FX4
# Write values to console and give option to save to csv

# Import Llibraries

import requests # Call to html server

impert time # Timestamps

import csv m csv file handling

import winsound # Beep for start and end data collection

# IP address of FX4. Change as needed.
ipaddr = "192.168.1.136"
fxd_ip = "http://"+ipaddr

# Create a session
sessionFX4 = requests.Session()

# List files for results. fxd4_data is a list of lists.

fxd4_data = []
fxd_data_entry = []

# Prompt for number of readings and interval between readings
print {"Capture a set of values from the FX4\n")
num = input({"How many readings? ")
if nums="":
num=1
else:
num = eval {(num)
rate = input{"Capture rate (readings/sec)?")
if rates="n":
rate=l
else:

==nc.c.-—.====.a
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rate = svalirace)

rate = max(rate, 8.1} ¥ Restrict min rate
rate = min(rate, 16884) B Restrict max rate
interval=l/rate

primei)

¥ Define range settings
i_ranges = ['i6d A", '108 fA Tast', "1 wh' "1 wA Tast' Y10 wh' 108 wAT 'L mA", 10 mAT]

¥ Gt Fenge setting

fud_ramge = {sessicnPfid,pet{fzd_ipe® /o fai/range/valee, f2on®) ], jeanl)
fud_ramge = int({fud_ramge[-1])

Fed_range = §_ranpges|fas_ranpe]

¥ Ger unili setting
frd_units = (sessionFud. get(fut_ipe" o/ ot adc_unit/value. json™s).json()
fed_unfes = fad_unies[-2:]

¥ Cot semple rate satting (averaging)
frd_srate = {aessicnFid,get{fxd_ips" /o fadfadc fsample_frequency fwalws, jaon®™ i), jean(}

¥ Print header lines to consols

primt ("Ready to collect ", num , "readings at®, interval ,"interval from®,ipaddr)
prime (“Current ramge *,Fad_rampe,® Current wnita®, Fad_umits,” Frd sampling rate",Fed
_srate, " fsect)

prime ("Press enger To STACE .....%,"WA%)

inpat{}

¥ Start alerk

i nsaumd . Beep [ 156 , 588}

winmound, Beep (513, 5007

primt ("Time [sec) Chi Ch2 Ch3 Thd
HVI HVE®]

r =B

¥ Callese waluws
while mum > 8;

¥ Get data from P4 html server
vala = (sessiomFRd.get(fud_1p+" S0/ fud fadc fehannel 1/ walue. fjson™} ). Json()
valb = (sessdonFid. per(fued_dps® fie/ fxd fade fehamne]l 2 fwalue. faan®™) ). faan()
valec = (sessionFRd.get(fud_ip+"fio/fud/adc/channel_3/value.json"} ). json()
wald & (aedsionFRa. get(fed_ip+® fio/Txd fade fehannel &/ valus. faan") ). faan()
vale = (sessionFXd.get(frd_{ip+* io/ fud fhigh_voltage/monitor_woltage_internal/
viilise, jaan™ )] . jaonl)
valf = (sessionFrd, getlfed_1pe® o fad fhigh_voltage/monitor _wvoltage_external )
valoe. jeoan®)) . jsong)

¥ Incresent Tise Countor
Ectr = {ctr)sinterval

¥ Print ta console
prime ("{:5.3f} {112.3F) (:z12.2F} {raz2.3F} (:12.3f} {c12.3F} {s12.3F}".Fform
arfeete,vala,valb, vale vald,vale , vall}}



Add data to table

fx4_data_entry = [1, 2, 3, 4, 5, 6, T]

fx4_data_entry = [tctr, vala, valb, valc, wald, wvale, valf)
fud_data [Llen(fxd4_datal:] = [fxd_data_entry]

S5tep counters and wait to get next reading before looping
num = nNum - 1

€tr = ctr + 1

time.sleep(lfrate)

Findshed alert
winsound. Beep( 512 ,2046)
time.sleep(.05)

winsound. Beep( 156 ,5688)

¥

¥ Prompt for csv file save
time.sleep(l)

primt{"\n")

response = input({"Save csv file (y/m)2")

if (response == 'y'});
savaName = input("File name? G |
if (len{saveMame) == 8):
saveName = "fx4_data"
savoName = saveMame + ".csv”
saveTime = time.ctine(time. time())
print(®Saving file ", saveName, "in local directory™)
with open(saveNane, 'a*;, newline="') as csvFile:
writer = csv.writer{csvFile)
writer. writérow( [ "FX4 Data Record"])
writer writerow( [saveTine])
writer.writerow(["Current range”,fxd_range])
writer writerow( ["Units”, fxd_units])
writer.writerow(["FXd4 sampl g",fxt_sraLe,";U| aec™])
writer.writerow(["Time", “Chl®, “Ch2", "Ch3", "Ch4™, "HYI", "HVE"])
writer.writerows(fxd_data)

cavFile.closel)
input(®File saved - press enter to exit")

time.sleep(.5)

5.2 Simple Python GUI

The second example uses the Tkinter GUI tool, which is built for Python, to create a display of the measured
currents. This interface allows you to visualize the current readings in a user-friendly graphical format. The display
can be resized to make it large enough to read from across a room, making it ideal for scenarios where real-time
monitoring is needed in larger spaces. Tkinter provides an easy way to create interactive interfaces, and by
integrating it with the FX4, you can quickly build a visual display of the measured currents that can be customized
to fit your specific needs.



PTCE FX4
+1.62.

+1.673

+2.425
+2.4677
+8.188

import sys

import requests & Call to il SErver 3 . il
import json AT SON format decodd
import time # Timestamp
import thinter & Graphic
from tkinter import »
L 1.116"
dftRange = '3°
dftlUnits = "'nA’
dftSampleRate ] 58 ar G0 accordd T fie Preguens

DISPLAY"), print

sessionFid = requests.Session()

print ("Set Fi4 IP address (default 4s",dftIPaddr,™) ",end="")
ipaddr
if ipaddr :
ipaddr = dftIFaddr
try:
testIP sessfonFX4.get(“http:

" paddr+" fiaf fed) Jwalue. json") . jsan()

exXcept:
print ("No response from dewice - network issue or invalid IF address")

print("Exiti

vine.sleep(2)

quit()
print ("Uain

+9 padd r+

FudHos thame_u ho tname ) v
fudrange_url
frdunits_url = "htt
fudsampleRate_url =
fadehl_url "hEty
fadcha_url "hetps

efvalue.js

alue, json™

ample_ freg

1fvalue. §s

alue.json



fwdchd_wrl = “hrtp:f/"+1paddr+* flof fed/@dc /channel_3/valus. |sen®™
Fxdehd_wrl = "http: /)i paddr+® fio) Fed fadc fchanne] 4/ value. jsca"
fudchlsc_url = "http://"+ipaddr+" /1o fudfadc/chamnel_1/scalar/value.]son”
Tadeh2ac_url = "hReep! ! M+ipaddes" /o Txd fade foharmmal 2 fscalar valisk. | soa”
Ffrdchinc_wrl = Yhitp://"+ipaddrs® {qa/ fad fade fchamne L3/ scalar fwalue, | son®
fudchdsc_url = "htepr//"+ipaddrs" 1o/ fud/adc fchamna L _4/scalar/value. ] son®

F Get host name
hostMasd = [(Sess9onFid. gat(fxdHosThame_wrl) k. json()

rhet scaling walues

frdehlse = [sessionFi4.get{Txdchise_url)) . fsan{}
fxdchine = [(sessicnFid, getfedchisc_wrl)), fman(}
fwdch3sc = [sessionFiéd. get{fedchisc_url)). jsan(}
fedchdsc & [depsionFi4. get(fxachdsc url) ). Jacn (]

¥ Regquest charactér aize Tor display
primt (“Choose disploy charscter sire (29 to 126, defasult 48" dftChearSdze ™) ° engdet9)
charSize = dmputi)
i chariipe == R9:
charSize = dftCharsize
charSize = Yae{flas (charSiza))
if charfize « 28:
charSize = 18
i charSira » 128
charSize = 120
charSize = scricharSize)
primt ("Ueing character sdge ", charkize,"\n")

¥ fegquest acguisicion parameters
P Current range
prime ("Current ranges 8!L06BnA, 1:1@BnA 1BkHE, 2:lub, 3:luk Se&Hz, 4:10uk, 51186k,
Gilnk, TolBmA"])
primt ("Choose current range (@ to 7, default is®,dftRange,™) *=,end=""}
fedrangs & Teput()
1f fedramge == Hd;
frdrange = ditRangs
Fxdrange = ok {Tloat (Fedrangel)
if fedrange < 8:
fedrangs = @
Af fudrange » 7;
frdrange = 7
print ["Setting range =, Fasrange,"in")
fudrange = strifudrange)
TredrangaXS0R = fsen ., dumps [ Fedrango)
sensionFX4d, put{fadrange_url, fadranged5oN) ., jaon()
Ll
¥ Eplay uniks
primt ("Choose measurement units [p&, mi, ud, mA, &, ¥, default 13" dftinits, ") =, end="
b,
Fxdunits = Smput()
1_umicsF = {"pA'r"pa’, 'nd"1'na’, 'wh'rfua', ‘sAtzmat, 'A'1'at, 'WU1'w']
Bry:
FrdumitsIS0N = json.dumps (1_unitsF[Fedunits])
SeE31anFILs . puty Teduntts_url, Fxduni tISON) . fsan{]
print{"Setting units %, Fadonits, ")
ENCEPL]
print{"Imalid - setting unita n&", *\n")



frdumits = "na’
Frdumd tsI500 = Json.dumps(i_unisF[ fadanits])
sessionFEd, put ( Frduni ts_url, Fadunits )S0N) . jeon ()

& Sample rote
print ["Chocse sasple rate {18 to 56868 default 1s" dftSawpleface.”) ",end=""})
FrdssmpleRate = dnpuk()
if fudsampleRate == "":
Frdssmplefate = dftSamplefste
fudsanpleRate = intffloat|frdsampleRate] b
F Tatnamplelate < 10
frdsawpleRate = 18
iF TadsampleRate » SARGG:
frassmplefate = 50880
print ["Setting sample rate ", fxdssapleRate,” HZ","\n"}
frésamplefatel5oN = ison.dunps(fudsomplefate)
aeRaianFrd, put [ Fedsanplefate_url, FedsampleRateIS0ON] . jaond]

i Rpsdback sertings

A fet range setting

f_ramges = ["1g@nk IkHZ®,'D@6md IORHE", ' Lwh SkHz','luk Sakhz','18ud SekHEs' ' 1Edud
SakHz' ,'lmA SBRHZ',"18mA GakHz"]

Tedranged = intisessionFEa.gat(fadrange_wrl).json{]l}

frdrange = 1_ranges[ fsdranged]

]

& Get sessuresent units setting omd correct capitalisation

funiesE = ["pat2'ph', "Aa":'md', "ua"31'ud', "Ea":1'eA" "E'ETAY, 'WU2WOD
frduriits = (sessdonFrd, getl fedunits_wrl)h.{son(}

Trdumits = 1_uniesB[fxdunsits]

[]

# Set owerrange comditian

cRangelinit = 1,15

oRangal = [B2le-T, 121é-T, 2:!lé-6, 3rle-E, 4fla-5, S5:le—4, E1le—3, Tile-2}
oRangel = {'pA':leld, 'mA'cled, 'wA'ilef, ‘sACiled, "A'iled, '¥W"ilE])
cRange = oRangeR[ fidramgel]«ofengel] Fadunits]

Eange = Aba(oRsnge)ioRsnpgelinit

if fodunigs == "W': oRange = L0 &« oRamgalimit

& Get averaging setcing
frdnsmplefate = (seasionfrsd, pet({faisampleRate url)) . Json()

# Format pccording to units
Aif fadunies == "mA":
UnitFat = "{i¢1@,4F}"
#liT frdunits == "uA"!
Wnitfat = “{;+¢10,aF}"
el frdunits == "na&":
UnitFat = "{i+1@,3F}"
eLif frdunits == "pa*:
Unitft = "f:el@,2F}"
else: UnieFmt = "{r=18.5a}"

® Print scouisition setrings to consnle
print ["Range settimg r " fudrange)
print {"Current wnits £M Pxdunfts)
print {"Sample freguency :© " ,fudsarpleRate, "per second”;"\n")



primg [(*Caution = changimg range or urdts settings in snother active client will giuve
incorrect readings 4m this pm-gra-']

primt ("Cisplay runming ... ")

¥ Run Th graphic display

¥ Sat up dinplay windoe

fud_window = Thi)

fud_window_Title = "PTC FE& CURRENT METER Big-N "+ {paddr +" Range: " +
frdrangse +* Undta: ® + fedumits

Fud_wari nidons wem_ 14t Le { Frd _windos_THtle)

Ted_wi ndoww, miinafee {108, 158)

fontTitle = "Couwrier * & charSize 4 * {galic®

fontvalees = "Courler " + charSize

padiy = 1

¥ Ser up labsls

headerGUIA = Label{fad_window,text = “0h", hedghte=l,width=d Justify="laft" bd=n, font=fo
nrTitle bg="black”, fg="white' ,relief="grocve"  borderwidoh=] pade=padxy , pady=padXy)
headerGUIR, grdd [ row=i, colunms=d)

headerGUIl = Label{fsd_window,test = hosthame, hedght=l,width=15, justify="1left" bd=a, fo
nesfantTigle, b= *black” fge'white’  reliele® groove” barderwidehe ] padespaddy  padyspaddy)
header GULL, gridirowss, colusne]l}

Chl_GUI = Labol(fed_window,text = "1", hadght=1 widch=4, justi fy="canter® bd=3, Tome=font
Valuwes bp="klack®, fp="lodgarflue'  relief=*groove" Barderwidith=] , pada=padiy  pady=padi7)
chl_GUI.gridi{rom=1, column=Aj)

chl_GUT = Labwel(fed windom, test = "2"  height=1 widrhsd  juscifysFconter? bded, fenesTeong
Values ,bg="black® , fge'redi’ relisfe"groove®  borderwidthe=2 , paduepada v, pady=padiy )
ch2_GUI.gridirow=2, column=i)

<hd_GUT = LabeliFfed_window, text = "1", hedght=] width=4, juitify="cernter” bd=i, fornt=font
Valuwes,bg="black® ,fg="green’' ,relief="groowe" borderwl dth=2 padaspaddy , pady=padiy)
chi_GUI.gridiroms’ ecalumnsi)

cha_GUI = Label(fxd_windos,text = "4%, hedght=] width=a, justify="center® bd=2, fort=font
Valwes ,bg="black®, fg="yollond"  relief="groove” ,bordersidThsl ; pade=padiy , pady=paday |
chd_GUI. gridiromst, calunn=ih

sun_GUI = Label(fxd_window,text = "*, hedght=1,widch=d,justi fy="center” bd=2 , font= font
Valoes BEs"gray” fgs"whive' relisfa"groove® borderwidihel pedzspadiy, padyspadiy]
sun_GUI.gridirow=5, column=0)

F Gt first current readings

chi_val & [sessionFid.ger{fedehl_wrl}). jsen(]
chiun = chl_wal

chli_val = scriUnicFeL. format (ehl_wall)
chd_wal = [aessionPid. pet]fxdchd_wrlll. jeeni)
chSum = ch5um + chZ_wal

€hd_wal = arr{UnigFat. format (ehl_wallh
cha_wval = (sessianFid,get{fedchi_urll).isen(}
ChSum = ChSum + chd_wal

chl_wal = str{UndtPat. Tormat(chd_wallh
chd_val = (sessionFid.get|fudchd_url}).{sen{)
chium = chium + cha_wal

cha_val = stri{UritFmt, format(chd_vall}

ChSunm = sor(UntoFnt . forsat {chSus) )

¥ Leshp te get repaatl rvlﬂ‘iﬂi'!



daf dram{}:
global headercUil
Labal [fxd_windos, text = hostHame, hedght=1.eidth=15,{ust] fy="1lefc" bd=8, fonc=foncTd
Ele, bp="black" Fp="white' relisefe"gragve” borderwidthe}  pade=padsy , pady=padiy |
headerGUIL. grid{row=8; column=1)
glebal chi_walGul
chi_walGUI = Label(fxd_window, text = chl_val +* " + fxdonits, height=l, width=ls5,{us

plifya"sight® bdsi, fantsfantvalues BEs"ELack®, TEs' greand " reliale"groave”  bordarw dtha |
pade=padiy  pady=padiy |

chi_val@I.grid{row=1, column=L)

glebal <hi_walGul

cha_walGUlI = Label(fxd_window, text = chi_wval + * " & fadunits, heightsl width=Ll5, ju

stifys®ripghe® bdai  fontsfontValues Bpsblack” Fg='presnd' reliefe"groove” barderwidehs?
, padk=padi , pady =padsy

chd _valGul. grid{rows?, column=t)

glokal ch3_walGUI

chl_val@I = Label(fed_window, text = chd_sval +* " + faduntts, beight=l eldth=l5,jus
eifpatripht® bd=8 Fant=fontvalues bp="blockh®, fg='preend®  reliefe"proove® horderaidth=a,
pade=padsy  pady=paday]

chd _valGUl, gridirow=3, columns])

global chd_waldul

ehd_valGll = Labal(Fzd_windsw, text = chd_wal & * " & fadunits, heighesl width=15, ju
stiFfy="right" bd=8 , font=fontValues Jbg="black"  fig='greend ' relief="groowve”  borderwidth=1
,pad s padiY  pady s padiY )

cha_valGul.gridirow=4, column=1)

Elobal chSumalL

chiumGUL = Label{fad window,teat = chipm & * " & Fadginite, heightel width=15%, justif
y="right",bd=8, font=FfomtValues bg="gray", fg="wivize’ , relief="groove” ,borderwidth=2  padu=
padiy , pady=padiy)

chSumGUT . grid (row=5, columm=1)

def updater():
¥ Ger chanmsel and sum readings snd fornac
chi_val = [sessionFEd.get(frdchl_url)}.json{)
if sbsichl_wal) » (oRamge « fudchlsc):
fptalowr = “aranpe’
else:
fplalowr = "white'
chSum = chl_val
chi_wval = surleitFae. forsat{chl_val]}
chi_walGUI.configure{texts chl_wal = " * & Frdumits,fg = fglolowr)

cha_val = (sessionFXd,get(frdchi_url)}.jsoni)
if sbs(chl_wal) * (oRamge « fudchlzc):
fglalowr = "arange’
else:
fplalowr s "white'
chSwm = chSum + ch2_val
chd _vwal & sore[UeitFae forssr {chl_val))
cha_wal@UI.configure{iexts ch2_wal & " ® &+ frdumits,fg=Fglolour)

chd_val = [sessionFx4,get|Fedcha_url) ). Jsond)
Ar ahs(chi_val) * (oRange + Ffedchise):
fpfalowr = “aranges’
else:
FElalowpr = “white'
chfum = chSww + ch3_val
ch3_val = str{laitFac, farsat {chi_val)]

ch3_wvalGUI.configure(text= chi_val + " " + fxdunits,fg=FfgColour)

chd4_val = (sessionFX4.get(fxdchd_url)).json()
if abs(chd_val) > (oRange = fxdchdsc):
fglolour = "orange’
else:
fglolour = "white'
chSum = chSum + chd_val
ch4_val = str{UnitFmt.format(ch4_val))
chd_valGUI.configure{text=s chd_wval + " " + fxdunits,fg=fglolour)

chSum = str{UnitFmt.format(chSum))
chSumGUI.configure(text= chsum + " " + fxdunits,fg ='white')

# Update period
fxd_window.after(208, updater)

# Animate dose display
draw()
updater()

# Run forever
fxd_window.mainloop()

5.3 Simple WebSockets Example

This example demonstrates the WebSockets interface, which is the preferred method for reading data from the
FX4 when maximum bandwidth is required. WebSockets provide a real-time, full-duplex communication channel,
allowing for faster and more efficient data transfer compared to other methods.

The example reads a series of samples, reports the average time per sample and maximum latency, and saves
the data to a CSV file for later analysis. This setup allows for efficient real-time monitoring and easy data storage
for post-processing.

The specific performance that can be achieved with WebSockets depends on the reliability of your Ethernet



interface and the relative priority of your application. For optimal results, ensure that your network is stable and
that the FX4’s data transmission is prioritized if necessary.

1 timestamp elapsed Itxdfadc/chan ffxd/adc/chan /fd/ade/chan /fxd/adc/channel
2 0 0 1.73E-10 -9.47E-11 -3.18E-11 -8.07E-11
3 0.007 0.007 2.09E-10 9.47e-11 -3.18E-11 -8.07E-11
4 0.008 0.001 1.73E-10 -1.31E-10 -3.18E-11 -8.07E-11
5 0.01 0.002 1.73E-10 -1.31E-10 -6.84E-11 -1.17E-10
6 0.013 0.003 1.73E-10 9.47e-11 -3.18E-11 -8.07E-11
T 0.015 0.002 2.09E-10 -1.31E-10 -3.18E-11 -8.07E-11
8 0.017 0.002 1.73E-10 -9.47E-11 -3.18E-11 -8.07E-11
] 0.019 0.002 2.09E-10 -9.47E-11 -3.18E-11 -8.07E-11
10 0.02 0.001 2.09E-10 -9.47E-11 -6.B4E-11 -8.07E-11
1 0.023 0.003 1.73E-10 -9.47e-11 -3.18E-11 -8.07E-11
12 0.024 0.001 2.09E-10 -9.47E-11 -6.84E-11 -1.17E-10
13| 0.026 0.002 1.73E-10 -9.47E-11 -3.18E-11 -8.07E-11
14 0.028 0.002 1.73E-10 -1.31E-10 -6.B4E-11 -1.17E-10
15 0.029 0.001 1.36E-10 -9.47E-11 -3.18E-11 -8.07E-11
16 0.03 0.001 1.36E-10 -9.47E-11 -6.84E-11 -8.07E-11
1?] 0.033 0.003 2.09E-10 -1.31E-10 -3.18E-11 -8.07E-11
18 0.034 0.001 2.09E-10 -9.47E-11 -3.18E-11 -8.07E-11

# Example Python script to display multiple readings from the FX4
# Write values to console and give option to save to csw

jmport websocket
import json
import time
import csv
import sys
import os

# Acquisitien specific data
subs = [
" [ fxdfade/channel_1/value®,
" [fxdfadc/channel_2/value",
"/ fx4fade/channel_3/value”,
" fxd/ade/channel_4/value®,
]
ip = "152.168.108.111"
target_count = 1064
filename = os.path.join{os.getewd(), "fx4_data.csv")

# Create the websocket and subscribe. Use "always_update" to ensure that updates will
always return all fields
# to faciliate parsing.
ws = websocket.create_connection{"ws://" + 1ip)
ws.send({json.dumps({"event": "config", "data": {
"always_update": True,
1)
ws.send({son.dumps ({"event": "subscribe”, "data": {do: False for 1o in subs})}))
# Collect wvalues
data = []
count = @
tl = vime.tvime()
last_time = -1
max_elapsed_time = @



start_time = &

while count € target_count:
# The get message data is empty, the data returned is set by the subscribe message.
ws. send (json. dumps({ "event™: "get"}}))

# No need to wait after sending, you can just start receiving right away.
response = json. loads(ws. recv()}
update_data = response["data"]

¥ Process data 1f time has elapsed.
if len{update_data) » &:
# Compute the elapsed time and 1f not rero process the record
elapsed_time = update_datafsubs[@]][0][1] - last_time
if{elapsed_time != 8):
# Record the maximum time unless it is sample 8. If sample 8 record the
start time.
if{count *> @):
if(max_elapsed_time < elapsed_time):
max_elapsed_time = elapsed_time
sample = count
else:
start_time = update_datafsubs[e]][a)[1]
elapsed_time = 8
last_time = wpdate_data[subs{B]][a][1]
# Process the list
channels = []
channels.append( (update_data[subs[e]][@][1)-start_time) /led)
channels. append(elapsed_time/leg)
for io in subs:
channels. append{update_data[ia] [8])[a]/1e9)
data. append (channels)
count += 1

# Wait for the last message to be sént.
print{ f"Average sample time : [{1888«(time.time()-t1) /target_count):.1f} ms", ]
print({ f'"Maximum latency time: {{max_slapsed_time /leS):.1f} ms on sample”, sample )

with cpen{filename, 'w", newline=""} as csvFile:
writer = csv.writer(esvFile)
writer.writerow(["timestanp™] + ["elapsed™] + subs)
writer.writerows(data}

esvFile.elose()

wa.close()

Version: v3
FX4 Python Examples: 21

Documents / Resources

£ PYRAMID

X8 Programmer Manua!

g PYRAMID FX4 Programmer [pdf] Instruction Manual
e FX4 Programmer, FX4, Programmer

References

4 QNX High-Performance Embedded Solutions
« @ Log in with Atlassian account

« @ Welcome to Python.org
« User Manual

Manuals+, Privacy Policy

This website is an independent publication and is neither affiliated with nor endorsed by any of the trademark owners. The "Bluetooth®" word mark and logos are registered trademarks owned by Bluetooth
SIG, Inc. The "Wi-Fi®" word mark and logos are registered trademarks owned by the Wi-Fi Alliance. Any use of these marks on this website does not imply any affiliation with or endorsement.


https://manuals.plus/m/2421031bfd1f90d0726aa786ab2857d702ce73910bbd75aa6ec48027cd7dc4af
https://manuals.plus/m/2421031bfd1f90d0726aa786ab2857d702ce73910bbd75aa6ec48027cd7dc4af_optim.pdf
https://blackberry.qnx.com/en
https://pyramidtc.atlassian.net/wiki/pages/createpage.action
https://www.python.org/
https://manual.tools/?p=16190897#MTA0LjI4LjIzNC4xNzg7Ozs7
https://manuals.plus/
https://manuals.plus/privacy-policy

	PYRAMID FX4 Programmer Instruction Manual
	FX4 Programmer
	Version Control
	References
	FX4 Programming Overview
	FX4 Programming API
	FX4 Python Examples
	Documents / Resources
	References



