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This GitHub repository provides a template to add sphinx / Read The Docs documentation to generate this Web Doc
pages.
These pages are written using reStructuredText that allows emphasis, strong, 1iteral and many more styles.

You can add a reference [A1], include equations like:
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or
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and tables:
Member | Type Example
first ordinal | 1st
second ordinal | 2nd
third ordinal | 3rd

More examples:

X(ej“) = x(n)e‘j“’”

Warning: Warning text.

Note: Note text.
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CHAPTER
ONE

1.1

CONTENT

About

This web site contains documentation associated with the activity of the Beamline Control Technical Working Group

1.2 Howto...

1.2.1 NIC for FLIR 10Ge

Step-by-step to configure a FLIR 10Gb camera with an Intel Network adapter:

Prerequisites:

1.
2.
3.

64GB memory
Cat 6A cable

Intel X550T2 ETHERNET CONVERGED Network Adapter X550-T2 (available from Sorcium as Part#:
3E9073)

Warning: The same procedure works also for the latest FLIR supported Myricom ARC Series C-Class network
adapter

Tasks:
1.

Enable jumbo packet

2. Disable DHCP and set a fixed IP address on the Ethernet port connecting to the FLIR
3.
4

Increase the receive buffer size.

. Increase the Network parameters in the kernel

5.

Set the NIC tx queue length

Description:

1.

2. and 3. are documented at here

4. is documented both at flir doc and in the areadetector doc

4.

edit /etc/sysctl.conf and add:



https://www.flir.com/support-center/iis/machine-vision/knowledge-base/lost-ethernet-data-packets-on-linux-systems/
https://www.flir.com/support-center/iis/machine-vision/knowledge-base/lost-ethernet-data-packets-on-linux-systems/
https://areadetector.github.io/master/ADGenICam/ADGenICam.html#linux-usb-and-gige-system-settings
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net.core.rmem_default=26214400
net.core.rmem_max=268435456

5. edit /etc/rc.local and add:

/usr/sbin/ifconfig enslfl txqueuelen 3000

Warning: NIC camera settings and 10GB nic settings in this example the camera is attached to ens1fl

Set the NIC as follows:

eth®: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 9000
inet 169.254.100.68 netmask 255.255.255.0 broadcast 169.254.100.255
inet6 fe80::260:ddff:fed42:4e2 prefixlen 64 scopeid 0x20<link>
ether 00:60:dd:42:04:e2 txqueuelen 1000 (Ethernet)
RX packets 248 bytes 86800 (84.7 KiB)
RX errors ® dropped 0 overruns 0 frame 0
TX packets 282 bytes 26319 (25.7 KiB)
TX errors ® dropped 0 overruns O carrier ® collisions 0

ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 9000
inet 169.254.0.65 netmask 255.255.255.0 broadcast 169.254.0.255
inet6 fe80::260:ddff:fed42:4e3 prefixlen 64 scopeid 0x20<link>
ether 00:60:dd:42:04:e3 txqueuelen 1000 (Ethernet)
RX packets 1273 Dbytes 445550 (435.1 KiB)
RX errors ® dropped 0 overruns 0 frame 0
TX packets 281 bytes 26249 (25.6 KiB)
TX errors ® dropped 0O overruns O carrier ® collisions 0

After the above tasks are completed we need to configure the camera with a static IP address in the same NIC subnet.
To accomplish this task install and run SpinView from FLIR and connect the camera to the same subnet the computer
running spinview is connected to, then:
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164.54.113.3

+

B spinview 27.0.128 _
File  View Help
Devices = 1 | Oryx ORX-10G-5155M 19173710 x_
=®@ ® = 2
= X ' = B M @ @ T | Acauisition Mode
Serial IP Address u =/ Fr——

Blackfly BFLY-PGE-2356C 16434638 164.54.113.78
Bla:ltﬂy BFLY-PGE-13HZM 20136488 164.54.113.2
Oryx ORX-10G-5155M ®  Start/Stop Device 54.54.1134
X Disconnect Device
|_tll GigE Configuration |
B Update Device Firmware
= Show All Adapters
B Copy
Export Filter View  Search | B Properties
® Priorit Timestamp Logger Component Message DCieta
i) INOTICH 17-08-2022 09:43:23.200| SpinnakerNETGUI|SpinView.SpinView_WPF i 73:”1;_] Device Stream Buffer Handling Mode setto |,
i INOTICH 17-08-2022 09:43:23.197 | SpinnakerNETGUI | SpinView.SpinView_WPF MN:19173710] Device Initialized MNone
i INOTICH 17-08-2022 09:43:19.683 | SpinnakerMETGUI | SpnnakerNET.GULWPFControls.CameraSelectionC ontrol [Discovered 7 interfaces and 4 compatible devices. Mone
' . 5 " . [Oryx ORX-10G-5155M [SN:19173710]" has been detected on
i INOTICH 17-08-2022 09:43:19,671|SpinnakerNETGUI SpnnalrerNFI'.GUI.WPFCOmmls.CamraSelmmnComml_Inw[m Ethernet Connection (10) 1218-V", None
§ : [Blackfly BFLY-PGE-13H2M [SN:20136488]" has been detected
A WNOTICH 17-08-2022 09:43:19.666 | SpinnakerNETGUI SpnnaherNET.GUI.WPFCormls.CaumSEIechonCon‘tmlnn “Intel(R) Ethemet Connection (10) 1218-V", MNone
oy y . . : [Blackfly BFLY-PGE-2356C [SN:16434538]" has been detected
W INOTICH 17-08-2022 09:43:19.663 | SpinnakerNETGUI SpnnalﬂNFI'.GUI.WPFCcmmI&CameraSeleﬂronCommlun.mwm Ethernet Con 10) 1218V, None
: : [Blackfly BFLY-PGE-13H2M [SN:20209422]" has been detected
i INOTICH 17-08-2022 09:43:19.664 | SpinnakerMETGUI | SpinnakerNET.GULWPFControls.CameraSelectionControl lons “InteM(R) Ethermet Connection (10} 219-V", None
A INOTICH 17-08- 2022 0%:43:17.684 | SpinnakerNETGUI | SpinnakerNET.GULWPFControls.CameraSelectionControl [Discovered 7 interfaces and 4 compatible devices. Naone
ey ’ : . . ["Oryx ORX-10G-5155M [SN:19173710]" has been detected on
LU NOTICH 17-08-2022 09:43:17.671 | SpinnakerMNETGUI | SpinnakerNET.GULWPFControls.CameraSelectionC ontrol Fintel(R) 4 Connection (10) 1218-V", MNone
T ’ B . . [Blackfly BFLY-PGE-13H2ZM [SM:20136483]" has been detected
U INOTICH 17-08-2022 09:43:17.670| SpinnakerNETGUI | SpinnakerNET.GUIL.WPFContrals.CameraSelectionContral lom “Intel(R) E ot Con (10 1218, None
. . ['Blackfly BFLY-PGE-2356C [SN:16434638]" has been detected
U INCTICH 17-08-2022 09:43:17.669 | SpinnakerNETGUI SpnnakerNET.GUI.W'PF(ontroIs.ClmmSelectionEon‘tmIoﬁ “Intel{R) Ethernet Connection (10} 1218-V", None
Idle | Active Loggers: 1 | Total Messages: 87 | DEBUG: 0 | INFO: 0 | WARN:4 | ERROR: 1 | FATAL:0 UNKNOWN: 0 | Last Updated On: 8/17/2022 9:43:27 AM

E Device P Configuration - Oryx ORX-10G-3155M

Persistent IP Configuration

®

IP Address: | 1w [ 24 | o | 5

SubnetMask: | 255 [ 255 _[ 25 _| ©

Diefault Gateway: | 168 | 54 I 0 . | 1]
Set Current and Persistent Set Persistent

IP Configuration P Ii\gnfigl.nlinn

IP Address Assignment Configuration

= LL

A T DHCP W Persistent IP
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! B Device Property %
Device Display Mame FLIR Oy ORX-10G-51550

| Device Madel Mame Oryx ORX-10G-5155M
Device ID 2C0DAZ24514E_AIFENDI3_FFFFOO00_ASFEODDT
Device Type GigElizion
Device Vendor Name  FLIR

| Gev Device IP Address  109.252.0.%7
Gev Device Subnet Mask 7552 F:-!‘::-.III.IILr
Gev Deviee MAC Address 2CiD0=AZR2400704E

i Dewvice Access Status Mofcoess

| Device Driver Version Pgriwfsys: 273571

Copy to clipboard

Warning: After the above configuration is completed power cycle the camera to implement the IP address changes.

Reconnect the camera to the NIC on the AreaDetector controller computer an ping to its IP address to confirm the
connectivity. The configuration is now complete.

1.2.2 Update this doc

The documentation of this web site is maintained on github and automatically updated on readthedocs every time there
is a new commit.

To contribute you need to fork the repository, make the changes in your fork and issue a pull request. Below are
instructions to accomplish these steps.

Fork the repository

This section explains the basics for developers who wish to contribute to a project mantained on GitHub and using the
fork / pull request mechanism for accepting developer contributions.

The project is maintained on GitHub, which is a version control and a collaboration platform for software developers.
To start first register on GitHub and fork the Project repository by clicking the Fork button in the header of the Project
repository:
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https://help.github.com/articles/fork-a-repo/
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https://github.com/project/project
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o080 < m = & GitHub, Inc. ¢ L A
Metwork Graph - wavepy/wavepy wavepy/wavepy ,T
O This repository Pullrequests Issues Gist g +- F' =
wavepy / wavepy ® Unwatch~ 2 + Star 0
<»Code Issues 0 Pull requests 1 Wiki Pulse Graphs
No description or website provided.
D 1 commit ¥ 1 branch > 0 releases &% 1 contributor
Branch: master = New pull request Create new file  Upload files  Find file Clone or download ~
I+ decarlof committed on GitHub Create README.md | «x Latest commit 78eb683 22 hours ago
[E) README.md Create README.md 22 hours ago
README.md
©2016 GitHub, Inc. Terms Privacy Security Contact Help Status APl Training Shop Blog About

This successfully creates a copy of the project in your personal GitHub space.

Clone the repository

The next thing you want to do is to clone the repository you just created in your personal GitHub space to your local
machine.

You can do this by clicking the Clone in Desktop button in the bottom of the right hand side bar:

1.2. Howto... 7
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o0® < o] = & GitHub, Inc < O Mfh a
Network Graph - wavepyfwavepy ‘ Metwork Graph + wavepyfwavepy decarlof/wavepy ,T
O This repository Pullrequests Issues Gist g +- =
decarlof / wavepy / @Unwatch~ 1 | JStar 0  %Fork 2
forked from wavepy/wavepy
<»Code Pull requests © Wiki Pulse Graphs Settings
http://wavepy.readthedocs.io — Edit
D 8 commils i¥ 1 branch T 0 releases i 1 contributor
Branch: master = New pull request Create new file  Upload files  Find file Clone or download ~
This branch is 7 commits ahead of wavepy:master. Pull request Compare
Francesco De Carlo added development guide Latest commit e46215e 19 minutes ago
im doc added development guide 19 minutes ago
| wavepy first commit 2 hours ago
E) .gitignore first commit 2 hours ago
[E) LICENSE .txt first commit 2 hours ago
[E) MANIFEST.in first commit 2 hours ago
[E) README.rst updated links to point to the wavePy repository 2 hours ago
E) VERSION first commit 2 hours ago
E) bld.bat first commit 2 hours ago
) build.sh first commit 2 hours ago
E) meta.yaml updated links to point to the wavePy repository 2 hours ago

This will launch the GitHub desktop application (available for both Mac and Win) and ask you where you want to save
it. Select a location in your computer and feel comfortable with making modifications in the code.

Make the changes

Once you have a local copy of the documentation repository you can start making changes. To verify the new resulting
documentation you can build the web pages locally and inspect them with the browser.

Build web pages locally

In your python anaconda environment create a new conda environment called docs:

conda create --name docs python=3.9

conda activate docs

conda install sphinx

conda install sphinx_rtd_theme

conda install -c conda-forge sphinxcontrib-bibtex

then you can build the docs locally with:
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cd your_working_directory/doc
make html

Preview the docs

To pre-view the results in your browser, open file:///your_working_directory/BC/doc/_build/html/index.html

<« @] 3 file:ffjUsers/decarlofconda/BC/doc/_build/html/source/devguide.html#make-the-changes B w
THIES W IUTILNT UTE JILMUD UESKLUY dPPNLdLui \(dvdilduie 1u1 DULTT VIO dEid ¥V diNid d5K yuu wieie

# BC Technical Working Group you want to save it. Select a location in your computer and feel comfortable with making

modifications in the code.

Make the changes

About Once you have a local copy of the documentation repository you can start making changes. To
2 DOC Updates verify the new resulting documentation you can build the web pages locally and inspect them with
. the browser.
Fork the repesitory
Clone thi ito -
e Build web pages locally
B Make the changes
Build web pages locally In your python anaconda environment create a new conda environment called docs:
Preview the docs

conda create —-name docs python=3.9

Commiting changes N
conda activate docs

Contributing back conda install sphinx
conda install sphinx_rtd_theme
Examples conda install -c conda-forge sphinxcontrib-bibtex

Credits

then you can build the docs locally with:

cd your_working_directory/doc
make html

Preview the docs

To pre-view the results in your browser, open file://your_working_directory/BC/doc/_build
/html/index.html

to repear the doc build:

make clean
make html

1.2. Howto... 9
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Commiting changes

After making some changes in the code, you may want to take a snapshot of the edits you made. That’s when you make
a commit. To do this, launch the GitHub desktop application and it should provide you all the changes in your code
since your last commit. Write a brief Summary and Description about the changes you made and click the Commit
button:

[ ] ® dgursoy/tomopy P
[ W K.'." master ¥ History ~Branches  Settings 5 Syne
tomopy/prep.py
¥ Committing to master
243 ir
Py - 3
Uncommitted Changes ‘ @ Commit
3 S——— data[:, n, :] = sli[xshft:dx + xshft, @:dz)
|summary T—— 1
Description + def my_awesome_func(a, b):
.
+ Adds two numbers.
S + Parameters
tomopy/prep.py b mme;maasas
+ a : scalar (float)
~/Python/tomopy : FEAE (T 0 ik
+
+ b : scalar (float)
+ Second number to add
Unsynced Commits +
+ Returns
WIP: still correcting develop text Edit b emmeees

+ output : scalar (float)

MNT: corrected long lines
9 + Added value

+ return a+b

def phase_retrieval(

data, psize=le-4, dist=5@,

You can continue to make changes, add modules, write your own functions, and take more Commit snapshots of your
code writing process.

Contributing back

Once you feel that the functionality you added would benefit the community, then you should consider contributing
back to the project. For this, go to your online GitHub repository of the project and click on the compare button to
compare, review and create a pull request.

10 Chapter 1. Content
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o008 < > W = & GitHub, Inc. ) o | a
LaTex] ics - wavePy 0.0.1 do... Network Graph - wavepy/wavepy decarlofjwavepy ‘mac how snapshot of a single... | s
o This repository Pull requests Issues Gist g +~- H -
¥ decarlof / wavepy @Unwatch~ 1 &Star 0 YFork 2

forked from wavepy/wavepy

<> Code 1) Pull requests o | Wiki 4~ Pulse |il1 Graphs {1 Settings
hitp://wavepy.readthedocs.io — Edit

D 8 commits ¥ 1 branch > 0 releases i 1 contributar
-

Branch: master ~  New pull request Create new file = Upload files ~ Find file | S [1C0 80Tz

This branch is 7 commits ahead of wavepy:master. i Pull requeﬁ
Francesco De Carlo added development guide Latest commit e46215e 38 minutes ago
m doc added development guide 38 minutes ago
i wavepy first commit 3 hours ago
[ -gitignore first commit 3 hours ago
[E) LICENSE.txt first commit 3 hours ago
[E) MANIFEST.in first commit 3 hours ago
[E) README.rst updated links to point to the wavePy repository 2 hours ago
[E) VERSION first commit 3 hours ago
) bld.bat first commit 3 hours ago

After clicking on this button, you are presented with a review page where you can get a high-level overview of what
exactly has changed between your forked branch and the original project repository. When you’re ready to submit your
pull request, click Create pull request:

1.2. Howto... 11
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o0® < Em] # GitHub, Inc. [} [+] th [l
NASSunRoom Netwark Graph - decariof/project Comparing decarlof: — wavePy 0.0.1 docu... Using pull requests - User Documen... | +
O This repository Pull requests Issues Gist Q. +~ Hi-
wavepy / wavepy ® Unwatch~ 2 % Star 0 ¥ Fork 2
€3 Code Issues 0 Pull requests 0 Wiki Pulse Graphs

Comparing changes

Choose two branches to see what's changed or to start a new pull request. If you need to, you can also compare across forks.

i base fork: wavepy/wavepy ~ base: master + ... head fork: decarlof/wavepy ¥ = compare: master v

+ Able to merge. These branches can be automatically merged.

(=BT EEE T Sl Discuss and review the changes in this comparison with others. @

-0- 3 commits 3 files changed 7 0 commit comments {5 1 contributor

Q Commits on Jul 09, 2018

1 decarlof cleanup

m Commits on Jul 10, 2016

K1 decarlof added conda link
Kl decarlof added links to fork/pull request
Showing 3 changed files with 15 additions and 10 deletions. | Unified = Split

5 EEEEN doc/index.rst (o B view O

= @@ -14,11 +14,8 @@

is how to add a link to your documentation
You can include eguations like:

17 -.. math:: V(x) = \left(\frac{1-\eta}{\sigma\sqrt{2\pi}}\right) \cdot exp\left({\frac{x"2}{2\sigma*2}}\right) + \eta \cdot
\frac{\sigma}{2\pi} \edot \Frac{1}{x"2 + \left{\frac{\sigma}{2}\right)~2}
17 +.. math:: V(x) = \@RE{EL{2}}*{E_{2}} I(\theta E) \cdot F(E}\,dE Nedot Nleft(\frac{1-\eta}{\sigma\sqrt{2\pi}}\right) \cdot
exp\left({\frac{x*2}{2\signa"2} P\right) + \eta \cdot \frac{\signa}{2\pi} \cdot \frac{1Hx~2 + \left(\frac{\sigma}{2}\right)~2}

Clicking on Create pull request sends you to a discussion page, where you can enter a title and optional description.

It’s important to provide as much useful information and a rationale for why you’re making this Pull Request in the first
place.

When you’re ready typing out your heartfelt argument, click on Send pull request.

You’re done!

12 Chapter 1. Content
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1.3 Links

Here is a list of useful links

Name Description
AreaDetector | The Area Detector documentation

1.4 Meetings

The BC Technical Working groups meets monthly. Minutes are kept here while slides of the prententations are acces-
sible in the following table:

2022_08_11
2022_07_14
2022_06_09
2022_05_19
2022_04_14
2022_03_10
2022_02_10
2022_01_13
2021_09_23

1.5 Code Examples

Here we list some usefull code examples:

1.5.1 AD and PVA

This section contains a python example of how to grab an image from AreaDetector using PVA.

Download file: example_01.py

#!/usr/bin/env python
# -*- coding: utf-8 -*-

i

How to grab images from AreaDetector using pva

e

from epics import PV

import pvaccess as pva

import time

import numpy as np

import matplotlib.pyplot as plt

def streaming(buff):

(continues on next page)

1.3. Links 13
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(continued from previous page)

PVA_prefix = '2bmbPGl:Pval:’

pva_data = pva.Channel (PVA_prefix + 'Image')
pva_data_type = pva.Channel (PVA_prefix + 'DataType_RBV')
pva_image = pva_data.get('')

pva_data_dict = pva_image.getStructureDict()

image = pva_image[ 'value']
width = pva_image['dimension'][0]['size"]
height = pva_image['dimension'][1]['size"]

print (image[0]['ubyteValue'])

image_np = np.reshape(image[0]['ubyteValue'], (width, height))
print(width, height)

print (image_np.shape)

# plt.imshow(image_np)
# plt.show()

print(pva_data_dict)

ix = width//2
iy = width//2
iz = height//2

# buffer is continuously update with monitoring
# the detector pv (function addProjection), called inside pv monitor
databuffer = np.zeros([buff, height, width], dtype='float32")

def addProjection(pv):
curid = pv['uniqueld']
print(curid)
databuffer[np.mod(curid, buff)] = pv['value'][0][ 'ubyteValue'].reshape(
height, width).astype('float32")

pva_data.monitor(addProjection, '')
while(True):

datap = databuffer.copy()
# print(‘new image')

if __name__ == "__main__":
buff = 50
streaming (buff)
14 Chapter 1. Content
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1.5.2 WebCam

This section contains a python example of how to grab an image from a Panasonic iPro Extreme WV-S6130 WebCam.

Download file: example_02.py

#!/usr/bin/env python
# -*- coding: utf-8 -*-

i

How to grab images from a Panasonic iPro Extreme WV-S6130 web cam

i

import os

import cv2

import pathlib

import json

import matplotlib.pyplot as plt
from dotenv import load_dotenv

def read_json(fname):
with open(fname, 'r') as fp:
alist = json.load(fp)
return alist

# Create a file in the home directory called access.json

# A{

# "p" : "password",

# "u" : "username",

# 'ip' : "192.168.1.1" # replace with the webcam IP address
# }

access_fname = os.path.join(str(pathlib.Path.home()), 'access.json')
access_dic = read_json(access_fname)

try:

ret, frame = cv2.VideoCapture('http://' + access_dic['u'] +':' + access_dic['p'] + '@
—" + access_dic['ip'] + "/cgi-bin/mjpeg?stream=1").read()
if ret:
plt.imshow(frame)

plt.show()

except FileNotFoundError:
log.error('username and password are missing. Set them in a file called: %s' %.
—access_fname )

1.5. Code Examples 15
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1.6 Credits

1.6.1 Citations

Here is an example of how to add a reference: [Al] or [BI].

16 Chapter 1. Content
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