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Background

Before Covid:

* 50% of Diamond Users are MX

* 55% of Experimental Sessions are MX

* More than 75% of MX visits were remote
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Since then added UDC to our offering

 UDC is “Unattended Data Collection” which doesn’t need any User
interaction once they have put their data collection parameters into
ISPyB, before shipping their crystals

 But now we don’t have Users on site, it’s harder to interact with them
and train them — hence doing courses like this.

* Therefore please take the opportunity to network with members of
the Diamond team



Lots of monitors to control a beamline...
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Today’s Audience




Multiple ways to get to the same destination...
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You have to be precise
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Fed IDs and Passwords

* You all have a Fed ID and password.

* If needed, Diamond staff can tell you what your Fed ID is, but not
what your password is

* We can only request that a password is reset — and that is within UK
office hours

* You will use this to log in to NX sessions (this talk) and ISPyB sessions
(the next talk with Marco Mazzorana) — so make sure it works




NoMachine — Enterprise Client
—> your route in to Diamond

* Download to your machine -
https://www.nomachine.com/product&p=NoMachine%20Enterprise
%20Client

OR
* Make sure it is the latest version in Settings
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NOMACHINE

it View @5 Order 9, Settings


https://www.nomachine.com/product&p=NoMachine%20Enterprise%20Client

Checking for updates in settings

m NoMachine

< Player settings

. Input
K Keyboard, mouse and menu

Appearance
Themes, languages and fonts
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| &

Transfers
File transfer preferences

Security
Proxy, log files, network browsing

Folders
Settings, recordings and transferred files

|

Updates
Software update preferences

& N

Player updates

NOMACHINE

ENTERPRISE CLIENT

Product: NoMachine Enterprise Client

Version: 7.1.3

Platform: Windows

Copyright 2002, 2021 © NoMachine

Select how NoMachine must handle software updates.

[¥] Automatically check for updates

("] Install updates in background

[ Check now J




First Time Users/Computers

E NoMachine - Connection to nx.diamond.ac.uk

< Connection to nx.diamond.ac.uk

2 My desktops [ New desktop Q, Find a user or a desktop

* Create a new connection using the protocol NX

* Set hostname to nx.diamond.ac.uk (ensure port is set to 4000)

e Use password authentication
* Don’t use a proxy

* Give a name to the new connection, e.g. "Connection to
nx.diamond.ac.uk"




Create New Virtual Desktop

E MNoMachine - Connection to nx.diamond.ac.uk - (| X
< Connection to nx.diamond.ac.uk NOMACHINE
v Q, Find a type HE View e Order
L B e
Create a new virtual Create a new VNC Create a new RDP Create a new custom
desktop virtual desktop virtual desktop session

YES | WOULD LIKE
T0 SCIENCE PLEASE




Connecting to NoMachine

m MoMachine - Connection to nx.diamond.ac.uk

< Connection to nx.diamond.ac.uk

— O

NOMALCHINE

Q, Find a node
_id_ Workstation 2, _i23_ Waorkstation 1, WMXi_ Workstatio..., _i24_Workstation 2,

Icl: 1, Red Hat Enter... |d: 2, Red Hat Enter... Id: 3, Red Hat Enter... |d: 4, Red Hat Enter...
F ild-ws002:4000 Fi23-ws001:4000 Fi02-2-ws001:4000 F i24-ws002:4000

o o W

_i0d_ Workstation 1, _103_ Workstation 1, _id-1_ Workstatio..., _104-1_ Workstatio...,
Id: 8, Red Hat Enter... Id: 9, Red Hat Enter... Id: 10, Red Hat Ente...  |d: 11, Red Hat Ente...
F i0d-wsD01:4000 F i03-ws001:4000 = i04-1-ws002:4000 F 04 1-ws007:4000

[] Save this setting in the connection file

_i24_ Waorkstation 1,

|d: 5, Red Hat Enter...

F124-ws001:4000

_i03_ Workstation 2,

Id: 12, Red Hat Ente...

F i03-ws002:4000

i View @, Crder

o

_123_Workstation 2, NMXm_ Workstati...,
|d: 6, Red Hat Enter... Id: 7, Red Hat Enter...
F i23-ws002:4000 F i02-1-ws007:4000

Automatically select
a node

=




Connecting to a Beamline — only for a visit

[} NoMachine - Connection to nx.diamond.ac.uk = O X
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Automatically select a node — all data processing

[} NoMachine - Connection to nx.diamond.ac.uk o O X
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Beamline Navigation & Tools L

m NoMachine - Connection te nx.diamond.ac.uk

Activitics 1 Applcations - - - - = - ~Eon Fob 14, 2310:36m
Hnes
[*

Bl lusefs

Rlneynrgie




Log off:
* power button

then click your name
5 el e Then click “Log Out”

Logging Off

NX Settings — “corner pee

III

Wired Connected
Bertram
Log Out

Account Settings
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Account Settings —~ 'O X

Wired Connected

Bertram

Log Oul

Account Sett naqs




Universal Access
- use to increase the size of the cursor

Q Settings

@ Background

A Notifications

Q_ Search

Region & Language
Universal Access
Online Accounts
Privacy

Sharing

1) Sound

[‘& Power

@2 Network

7o Devices

. / H Details
o |

Universal Access

Always Show Universal Access Menu

Seeing

High Contrast

Large Text

Cursor Size

Zoom

Screen Reader

Sound Keys
Hearing
5 Visual Alerts
>
Typing

] | oFF

[ o
| |ore
Default
Off
Off

Off

Off

Cursor Size

Cursor size can be combined with zoom to make it easier to see the cursor.




Nomachine Display Options

* “Enable viewport display” = Scrolling window (annoying)

e “Scale to window” = Fits in window, everything shrinks when
window shrinks

* “Resize remote display” = Fits in window, icons remain large if
window shrinks

* “Fullscreen” = window is maximised on current monitor

* “Fullscreen on all monitors” = windows are maximised on all monitors
* “Iconise” = minimise (ctrl + alt + M also works)

e “Settings”



Launch GDA (Generic Data Acquisition)

- used to control beamlines and collect data

m NoMachine - Connection to nx.diameond.ac.uk

Activities

<> || Desktop  i03_Launchers

d

© Recent @ J‘
r Home ‘
Restart GDA Start GDA
[ Desktop Server Client

[ Documents

¢ GO

software for science

(e

—_—

Start GDA Log
Display



Pl ol clier

Select Al

Launch GDA from a terminal e

Crganize Deskiop by Mame

Start a terminal:

* Activities = Terminal
* Right-click 2 Open Terminal

In a terminal:

* gdaclient — start GDA client

* gdalog — start GDA log display

* Gdaservers — restart GDA servers




This Course - Identifiers

* All visits at Diamond happen under a Proposal — the Proposal for this
course is mx30951

* For the purposes of teaching, we have already had a visit on this
proposal for you to find some exemplar data — mx30951-8

* There will be additional visits for this course, such as for each of the
beamline days (one for 103, one for 104 and one for 104-1), and to give
you access to the tutorials etc., which will be numbered -2, -3, -4...




This Course - ldentifiers
 MX30951-1 — today’s visit for you to practice in & check access (104)

* was on 9t Sept to put some example data in for you to practice access

* MX30951-2 — long visit (29t Nov — 10t Dec) to cover the whole course,
with “data access only” for the participants to ensure access

e MX30951-3 — 2"d Dec = beamline day on 103

e MX30951-4 — 2"d Dec = beamline day on 104

e MX30951-5 - 2"d Dec = beamline day on 104-1

e MX30951-6 — 2"d Dec = beamline day on 123

e MX30951-7 — 2" Dec = beamline day on 124

* MX30951-8 — already passed with sample data in




Data Collection Setup in GDA

By default, data is stored in folders
representing visits, with this structure:

/dls/{beamline}/data/{year}/{visit number}
e E.g./dIs/i03/data/2021/MX28204-5

Then within that the default is:

* /{proteinacronym}/{samplename} {run_no} _

{image_no}.cbf

For large visits with multiple Users, or if you
have multiple proteins, you can add YourName/

to the left of the folder field

[ Data Collection Settings 82  [[] Screening (|| Command Gueue

Data Collection Settings

Centring Axes

Centring | None - Start 0.00
Oscillation 0.200

Sample
Total oscillation 0.2

Not-defined x
Delta 0.00
Strategies...

Chi 0.000

Barcode
Phi 0.000

Holder
Image

Position
Number of 1

Files images

Visit directory Exposure time (0.2000

fdls/fi0d/data/2021/cm28182-1 Total exposure 0.2

time

Folder First image

1

number

Beam and Detector

Prefix Configure Defaults Maximum 1.5000
T ~ resolution
4 SdMmp 1d
o - Detector 266.2
distance
v} Automatic run number Wavelength 0.97949
Run number 0 Energy 12658.0
Comment Use current energy

Transmission | 100.000000

* E.g./dIs/i03/data/2021/MX28204-5/Felicity/MyProtein/ProteinWT_1_3600.cbf

mm

eV



« ADXV Autoload

Image Viewers
~ ADXV Load _
_

== a

3

B Albula

L Backup Data\n to USB Drive
«= CCP4i

@ Calculator

Right-click = DA
DataDispenser GUI

«® Dials Image Viewer h

@ Firefox

X

& -

A8, 231036 .

b

L B

B w ’j_. -
" -

&) Today's Data

| @ View Webcams

& Watch Guide to GDA

B XDS Setup

& iMosflm

Quit

®© HC1 Software
x ISPyB
N U B BJ Load All MX Modules
‘ B® PyMca




ISPyB
View

Proposals mx30951 ~» Projects Unit Cell Search Feedback Help (Off)

Data Collections for mx30951-8 on i03 | |

Y crores

+f Assign Containers [ Summary  # Auto Processing @8 Visit Stats 48 Users @@ Dewars = Sample Changer  #¥ Reprocessing & Beamline Status

Search

Data Collections  Grid Scans  Full Collections  Auto Integrated  Processing Errors Screenings Edge Scans  MCA Spectra Robot Actions  Sample Actions  Favourites

5 v] Page ¢ ¢[1]2 3 4 5 6 7 8 9 3

& v % =0 K1 & A2070 18-11-2021 12:48:58 - » gw/20211118/TestInsulin/ins_16/ins_16_2_master.h5

Sample: ins_16 Flux: 5.232+11

0 Start -720.0° 0 Osc: 0.10°

Q Overlap: 0° No. Images: 14400
Resolution: 1 51A Wavelength: 1.2399A
Exposure: 0.004s Transmission: 4.98%
Beamsize: 80x20pm Type: SAD

a0 24
2500 5000 7500 10000 12500

Comment: {-209,332 -256) Xray centring boxes: [27.2s (0s)', 340, "16.6s
(0s). 49]. Aperture: Large

& v % =0 KO 18-11-202112:48:33- » xraycentring/gw/20211118/TestInsulin/ins_16/ins_16_4_master.h5

Sample: ins_16 & Threshold: (]

Q Start: 300.0°

q 0° y- -0.00038°

Resolution: 4.94A Resolution: 0A
Wavelength: 123394 Click on the grid to load a diffraction image
Exposure: 0.004s

Transmission: 31.17%

Beamsize: 20x20pm

Boxsize: 20x5pm

Comment: Xray centring -

Diffraction grid scan of 1 by 80

images, Top left [421,123], Bottom
right [422,604] -



ADXV

Not ISPyB

lewer or

Image V

ials

D




Adxv Load - o X Adxv - protk.3.4.000004.h5 ( [100-119}/600 ) - o X

Directory:
'/dls/i03/data/2021 /cm28170-4/TestProteinaseK/protk_3/ \

: protk_3_1_000007.h5 Y J
e ‘ protk_3_1_000008.hS 4
|*.cbf *[0-91.hg] | List | protk_3_12000003,h5 - AT s N

- : protk_3_1_000010.hS ; ) o e 5 e S e
protk_3_1_header.cbf : G I SRS . . Vi ' . i
File: protk_3_2_000001,h5

, protk_3_2_000002.h5 |‘
'protk_3_4_000004.h5f \ Loadl protk_3_2_000003.hS |

: nrott_g_g_ﬁoogm.g?
protk_3_2_header.c
Files: Slab: Slabs: DrOtt—3"3_000001'25 . . : 5 ;s e g W

- - 1wl |protk_3_3_000002,hS . R , S S S e
FT | |100§ |20i H.Nl_‘_'_] protk_3_3_000003.h5 . e S B e el = N e
protk_3_3_000004,h5 . : : A SO D e

protk_3_3_header.cbf . S 8 A 2 = i e “See

‘ protk_3_4_000001,hS TR . P e G A N ] .
«l ‘ > »| protk_3_4_000002.hS : : e s, ) Sl e adi e S SR B e . :

\ pretked a000002hs - : ' o . R -

3 4 000004 ,hS . = 4 ¢ . % A ' X d 3 S Sy - . .-

‘_|+Slabs Stride:ii || |protk_3_4_header.ck x: P o R . o N T B e O B

‘ protk_3_5_000001.hS
protk_3_5_000002.h5

close | protk-3.5000003:h5 / e Baeis SRR I :
| = P %, .

Adxv Control - o x

File View Edit Help '

Scale . A S ; e T o AR
v 25% ~ 50% ~ 100% “ Auto 2 < SEE RN W R R M T e

~Colormap—
@ Gray
+ Heat
v Rainbow

.
&l

- Invert

—Magnify— o ' il o
v 3-D : ' R

“ Pixels
v Values . .

——— Magnification
V‘ V2 V4 ‘8 v18 v 32\/84 v

S

Scale factor;
Scale factor:
Scale factor:
Seale factor:

0000
S
D D00~




p:

ADXV Autoload

Pause

Right arrow: Pause and Go forward 1 image
Left arrow: Pause and Go back 1 image

Up arrow: Pause and Go forward 120 image(s)
Down arrow: Pause and Go back 120 image(s)
Space: Go forward 120 image(s)

Home: Go to first image

End: Go to last image

QUHNOET W 1Q

Go to a specific image
Turn off resolution rings
Turn on small spots mode
Turn off weak data mode
Change colormap

Invert image

Sum images to 1 degree
Quit

Adxv Control - o x

File View Edit Help

Scale

v 25% ~ 50% -~ 100% @ Au

Colorma
“ Gray

+ Heat
+ Rainbow

s - 7 . ) .
7 Invert / ,‘ S ! L e It 47
r ¢ . ot

-

v Values 1]

Magnification
vz \/4 As \/16 v 32\/

/_.
-
-
~
-

TestProteinaseK/protk_S/protk_
5_4_000003.h5

281 of 1000 \
4148 X 4362 pixels
Distance: 289 mm, Lambda: = - : .
0.976 A E \ . R A
Maxl: 4069, Avgl: O ¥ N T
0 Overflows A >

/dls/i03/data/2021 /cm28170-4/ Z’
|

=




Remote Data Processing on 3 bearline workstaton.

[} NoMachine - Connection to nx.diamond.ac.uk o O X

Activities Son Feb 14, 23:23:47 -

-

‘I'v' ,-~\W'.- e |/

!
!
{ ..




Launch a Terminal

Start a terminal:

e Activities 2 Terminal

achine - Connection to nx.i

* Right-click anywhere
- Open Terminal

Hnes
ST —— M Folder
w4
FPee— Select Al
- E Keep aligned

Crganize Desktop by Mame

Cxpeen Terminal

'h!'-g'.':;"._'m}
= L



Using the Command
Line

TPUQ
False
ROR 7%,
— -use x Fal‘
— s
“l‘r‘or_.od -use_y Fals:

Tor_mod.use z True

el ion a e end -add . I
election at the end -ad * The Command line is more powerful than a GUI,
Ser_ob.select-1 and there will always be a Command line (not

arltext -Scene.objects.actiw
Ml "Selected” + str(modifier " 1 : .
Meirror_ob.select = 0 everythlng IS paCkaged Into d GUI)
bpy - context.selected_ob
Sata.objects[one.name].se

wrint("“please select exacthy ™

_ OPERATOR CLASSES -~




Making Everything Easier!”

-t

redhat

LINUX

udemy

Learn to:

* Install open-source software with Synaptic
or Fedora PackageKit package managers

* Browse the Web, listen to music, use
o-mail, and edit photos with free
software

* Work productively with OpenOffice

* Start using Ubuntu* 9.04 or Fedora* 11
Preview Edition from ISO images on
the DVD

Richard Blum



“Folders” = “Directories”



Linux - Continued

Linux cheat sheet and Diamond working directory
NOTE: do NOT use spaces in file names
NOTE: commands are case sensitive
NOTE: Do not work in your home directory: /home/my_fedid !!!

NOTE: Location in file system

module load ccp4-workshop

Computer name  Location User name Prompt

Melanies-MacBook-Air: $u{,
Melanies-MacBook-Air: $
Melanies-MacBook-Air: $



LiInux man

* Example man ls

* Enter = move down 1 line

e Space = move down 1 page

* g = move to the top of the page

* G = move to the bottom of the page (one of the few times you use a
capital)

* Q= quit



I_I n u X t re e [ cog¥e9B@cs05r-sc-serv-07./ds/104/data/ 2021 /cm28182- LiTestinsulin

File Edit View 3earch Terminal Help
[cog999B¥BcsBSr-sc-serv-87 TestInsulin]4t tree -d

¢ tree _d I— FincInsulinB3

— ZincInsulinBd
— fincInsulinBS

3 directories
[cog299BMICSBSr-5C-5erv-87 TestInsulin]ld tree

—— FincInsulinB3

— ZincInsulinB3 1 688061 .hK5
— ZincInsulinB3 1 88@082.h5
* tree — ZincInsulinB3 1 688663.h5
— ZinclnsulinB3 1 888884 .h5
— ZincInsulinB3 1 header.cbf
— ZincInsulinB3 1 master.hS
— ZincInsulinB3 1 meta.h5

ZincInsulinB3 1.nxs

— ZincInsulinB3 2 888881.h5
— ZincInsulinB3 2 608002 .RK5
— ZincInsulinB3 2 888883 .h5

L FimAaTomedil 10T 7 OGGOOA4A KE




Linux pwd

CogISe8 NI csO5r-sc-serv-07-/dis/idd/data/ 2021

File Edit Wiew 5Search Termminal Help
[cog999B@csAsSr-sc-serv-87 ~]4 pwd

Shome S coge998s

[cog9o9BR@csESr-sc-serv-87 ~]% cd sdlssieqasdatas2021
lcog2e9BMBCs@Sr-sc-serv-a7 2021]5 pwd
Jdls/sigd/datas2821

[c0g999B9@csaSr-sc-serv-07 2021)5

* pwd = Print Working
Directory

* By default you start in
your home directory BUT
DON’T WORK IN IT (apart
from the basic Linux
tutorial)

 cd /dIs/{beamline}...



Deleting files - rm

* Proceed with caution
* there is no recycle bin or undo

* rm file.img
 Command will delete file.img

* You can also inadvertently delete files by over-writing them with a
new file with the same name



Permissions

e |s —|

-rw-rw-r--.
drwxXrwxr-x.
drwXxr-xr-x.
drwXr-xr-x.
drwxr-xr-x.
drwxr-xr-x.
drwxrwxr-x.

UNWNWAM

co0g99989
c0og99989
c0g99989
cC0g99989
co0g99989
c0g9o99989
c0g99989

c0g99989
cC0g99989
CcC0g99989
cC0g99989
c0g99989
cC0g99989
cC0g99989

74
4096
4096
4096
4096
4096
4096

* First character = file (-) or directory (d)

Sep
Sep
Dec
Nov
Aug
Aug
Mar

18
23

21
18
i i
10

* Next 3 characters — permission of the owners
* r = read permission
* W = write permission
* X = execute permission

* Characters 5-7 — permission of the group

* Characters 8-10 — permission of others

2020
15: 049
2019
©9:25
10: 10
14:33
2020

bashrc local
cs-studio
DepositFiles
Desktop

Documents
Downloads
eclipse-workspace



History

* history = gives history of most recent commands

* Great if someone has shown you something, and you have forgotten what
process they followed to do it!

[ cogI889(@cs05r-sc-ser

Fille Edit View Search Termmnal Help

227 ¢cd cmZ28lB2-1

228 Ls

229 cd sdlssipasdatas2e21
238 Ls

231 cd cm28182-1

232 Ls

233 tree -d



Linux Tutorial — Navigating the Diamond Cluster

AlIMS

The aim of this tutorial is to get a novice Linux User up to speed at navigating the Diamond cluster and getting
started with data processing. Feel free to skip over anything that yvou already know and remember that there is

often more than one way to achieve the same process.

Remember that commands are case-sensitive and are almost always in lower-case. In this tutorial, anything

that is for you to type is written in bold such as the tree command here.

Please experiment! (we are scientists after all) — if you accidentally set off something that takes a long time, all

you need to do is Ctrl + C and that will halt the current command. If you can suggest ways to improve this
tutorial, please don’t hesitate to contact me — felicity. bertram@diamond.ac.uk

TO START

Once in an NX session, open a terminal, either by:

o Clicking on "Activities” in the top left corner of the screen, and then clicking on the Terminal icon
which is the 5% option down {a black box with a >_ in it — hover over an icon and it will tell you what it
is

o right-clicking anywhere on the background screen, and selecting "Open Terminal” from the menu that

appears — though this option may only work on beamline computers

See my slides from my presentation for more information about how you do this.



FINDING YOUR DATA

To find your data, you need to navigate away from your home directory. To do this, you will need to use the
“Change Directory” command, which is:

cd

In its simplest form, you can just navigate to where your data is, in this instance by typing:
cd fdis/fi04-1/data/2021/mx29507-1 (note there is a space bhetween the cd and the file path)

However, you will come across much more complex paths than this, and if you type one character wrongly, it
won't work, and will return a "Mo such file or directory” message. Therefore, you want to be able to explore
folder by folder. To move up one folder, in this instance from /home/{your Fed I1D} you need to type:

cd... (once again there is a space between the cd and the_.}

If you then use the pwd command again, it will tell you that you are now in /hame (go on, try it). If you want to

see what is in the fhome folder then you can use the Is command once again (in this instance it will list all Fed
|Ds currently using that node). We want to go up again, so type cd_.. once again. This should mean that when

you use the pwd once again, the location is simply /_This is also called "root” as it is the top of the directories.

Remembering that the path for any data collected at Diamond is /dls/{beamline}/data/fveart/{visit number}

you now want to navigate into /dls. To do this type:
cddls (cd /dls also works)
pwd —* this will show that you are in /dls now, not /

Is — this will show what folders there are in /dls — most are a list of lots of beamlines, not just MX

-m - - . - _— . - - B - - n - . w - - -



AUTOCOMPLETE

To set yourself up for the next step, type cd_.. to take you back to /d|s/i04-1/data/2021

When you are navigating, if you start to type an option, you can do a few letters, and then press tab to
autocomplete. 5o if you start typing:

cd mx29 and then press [Tab]

It will start to autocomplete — but I've set this up as a trick question as there are two proposals in that folder
which start mx29 — they are mx29502-2 (not yours) and mxZ2507-1 (yours). You can see these in the folder by
using the Is command. Therefore the autocomplete will only take you as far as cd mx2950 zo if you hit [Enter]
after that

CLEAR

If your terminal becomes clogged up with all this practicing, then you can wipe the slate clean with:
clear

You will find everything has vanished, and you can start again. But not from the beginning, as if you do pwd
again, you will find that you are still in the folder that you had just navigated to. You just don’t have all the
mess of switching around.

HISTORY

This command is particularly useful if someone has just shown you how to do something, and you need more
time to make notes on it. Or if you have just used the clear cormmand and want to check back on what you just

did. Typing the cormmand:
history

Produces a list of the history of commands on that session. Mote that if you are working hard, you'll end up

with a very long list of commands. Therefore, you can use:
history 10

This gives you the most recent 10 commands [you can use any number here, wh&re | have used 10)



Retrieve your data and take it home

* Better to download it within 40 days

* Globus — main option, datasets over 20 GB
* FTP — File Transfer Protocol, only for datasets under 20 GB

e SFTP — Secure File Transfer Protocol, if your institution firewall blocks FTP,
only for datasets under 20 GB

* rsynch - Good for Unix-like systems like Linux - only recommended for
experienced rsync users

* https://www.diamond.ac.uk/Users/Experiment-at-Diamond/IT-User-
Guide/Not-at-DLS/Retrieve-data.html



https://www.diamond.ac.uk/Users/Experiment-at-Diamond/IT-User-Guide/Not-at-DLS/Retrieve-data.html

Retrieve your data and take it home

» After 40 days...

* Your data will now be in the archive and need to be restored from
tape

* Download files using Diamond's TopCAT software

* https://www.diamond.ac.uk/Users/Experiment-at-Diamond/IT-User-
Guide/Not-at-DLS/Retrieve-data.html



https://www.diamond.ac.uk/Users/Experiment-at-Diamond/IT-User-Guide/Not-at-DLS/Retrieve-data.html

Any questions...?




