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What is Bash?

e Shell —text-based interface to give commands.

e Bash = Bourne Again Shell

Used to write scripts and run commands on Linux systems
Helps automate tasks, manage system operations etc.
Supports loops, conditionals, functions

Provides command history and tab completion

Widely available on Unix/Linux systems

Also standard for any LHCb related environments.

e QOther shells:

sh - original Unix shell

C Shell (csh) - C-like syntax

Korn Shell (ksh) - adds scripting improvements and features from Sh
tcsh - enhanced C Shell with command-line editing and completion

Z Shell (zsh) - combines features from both ksh and tcsh, with smarter completion and
customization
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What is Bash?

* You can get bash on Windows via Windows Subsystem for Linux (WSL)
* Usewsl —-install inthe terminal

* On macOS, can choose to use bash rather than zsh if you just run bash. But zsh is
bash compatible.
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Manual

* Bash help: man bash

 Documentation on Bash + all options that can * Any command in bash has a manual, just use
be used with bash man command to getit

bash - GNU Bourne-Again SHell

 Recommend following HSF tutorial or
SYNOPSIS
bash [options] [command_string | filel httDS//SOftwa rE‘Ca I‘De ntrvorg/leSSOnS/.

COPYRIGHT
Bash is Copyright (C) 1989-2020 by the Free Software Foundation, Inc.

DESCRIPTION
Bash is an sh-compatible command language interpreter that executes commands read from the standard
and csh).

Bash is intended to be a conformant implementation of the Shell and Utilities portion of the IEEE POS
default.

OPTIONS
All of the single-character shell options documented in the description of the set builtin command,
the following options when it is invoked:

-C If the -c option is present, then commands are read from the first non-option argument comm
to $0 and any remaining arguments are assigned to the positional parameters. The assignmen

-i If the -i option is present, the shell is interactive.

-1 Make bash act as if it had been invoked as a login shell (see INVOCATION below).

-r If the -r option is present, the shell becomes restricted (see RESTRICTED SHELL below).

-s If the -s option is present, or if no arguments remain after option processing, then comma
when invoking an interactive shell or when reading input through a pipe.

-D A list of all double-quoted strings preceded by $ is printed on the standard output. These
POSIX. This implies the -n option; no commands will be executed.

[-+]0 [shopt_option]
shopt_option 1is one of the shell options accepted by the shopt builtin (see SHELL BUILTIN
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https://hsf-training.github.io/analysis-essentials/shell/README.html
https://software-carpentry.org/lessons/
https://software-carpentry.org/lessons/
https://software-carpentry.org/lessons/

Modifying Files & Directories

Basic Bash Commands

mkdir [dirname] Make directory
touch [filename] Create file
File System Navigation rm [filename] Remove file

Commands to navigate your file system are very important. You will be using them all the time. You won't remember every rm -i [filename] Remove directory, but ask before

single command that you use, but these are the ones that you should remember. rm -r [dirname] Remove directory

Command Description rm -rf [dirname] Remove directory with contents

Lists the path to the working directory rm./* Remove everything in the current folder

Bl i cp [filename] [dirname] Copy file

List contents including hidden files (Files that begin with a dot) mv [filename] [dirname] Move file

List contents with more info including permissions (long listing) ) X .
mv [dirname] [dirname] Move directory

List contents reverse order
mv [filename] [filename] Rename file or folder

Change directory to home
mv [filename] [filename] -v = Rename Verbose - print source/destination directory
cd [dirname] Change directory to specific directory

cd ~ Change to home directory We can also do multiple commands at once with the & operator:

cd .. Change to parent directory . . . .
&& implies the second command executes only if the first succeeds.

Can also use ; to chain commands, and if the first command fails, then
the second one will still run.

Of course, you can group flags together. For example, if | want to see more info and view hidden files, | could do 1s -1 -a Try thisin the files from indico, in exercise_data:

and even shortenitto s -la. * cp numbers.txt numbers copy.txt && mv

. . numbers copy.txt numbers copy2.txt
For |s, the arguments can be combined like 1s -al cp numbersl.txt numbers copy.txt && mv

cd - Change to previous directory (which could be different than the parent of course)

find [dirtosearch] -name [filename] Find location of a program

numbers copy.txt numbers copy2.txt
cp numbersl.txt numbers copy.txt ;
numbers copyZ.txt numbers copy3.txt

Source https://gist.github.com/bradtraversy/cc180de0edee05075a6139e42d5f28ce
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https://gist.github.com/bradtraversy/cc180de0edee05075a6139e42d5f28ce

The £ind command in Linux is used to search for files and directories
based on name, type, size, date, or other conditions. It scans the specified
G re + F I n d directory and its sub directories to locate files matching the given criteria.
p * Search based on modification time (e.g., files edited last week).
Locate files with specific permissions or content.
Automate tasks like deleting or executing commands on found files.

The grep Command

find [path] [options] [expression]

The grep command is used to search for a text pattern in a file. It is very powerful and can be used to search for a string
or regular expression in a file or set of files.

grep [searchterm] [filename]

You can also search for a string in multiple files:

i e T [ Can use wildcards for searching here:
- find ./exercise-data -name *.txt
The grep command has options to change how it Can also search for empty files only with
works: —empty
*—1 - Search ignoring case differences Can apply some operation on the files we find, which one of the
(uppercase or lowercase) things that makes find powerful:
*—r - Search through all files in a directory and find ./path -name sample.txt -exec rm -1 {} \;

its subdirectories

*—v - Find lines that do not match the pattern
Grep allows to use Regex for the pattern too:

* grep '""[A-Za-z]' my file.txt

Source
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https://gist.github.com/bbrother92/64c22b8be8221b45709ae1c03cd25028
https://gist.github.com/bradtraversy/cc180de0edee05075a6139e42d5f28ce

Keyboard shortcuts and history

Keyboard shortcuts are cool Arrow Up (Down): previous (next) command.

Will clear the screen

C: Will cancel a command * history gives the history of commands

R: Will search for a command ran in the terminal

e Canusehistory -n,togetthelastn
commands used.

D: Will exit the terminal

Ctrl : Go to the beginning of the command line
Ctrl : Go to the end of the command line

Ctrl : Move back one character

Ctrl F: Move forward one character

alt + right: Move cursor forward one word

alt + left: Move cursor back one word

Source
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https://indico.cern.ch/event/1460840/contributions/6184715/

SSH

Short form g Mocol” adlileess ‘remote’ address sshd address
ssh -L 8080 :server:80 user@bastion
. ssh -L localhost:8080:server:80 user@bastion
* SSH: Long form gt} ¥ iy ]
» Secure Shell (SSH): protocol used to securely connect to a vy e
remote computer/server over an unsecured network &1 Jark T P ——
* man ssh for help W,
e Structure like ‘ssh user@host’ 7 SSH Tunnel
S‘SH _{ ]_ SSH
H . client server /
* You can connect via a port: ,_t erver |
ST /: / listens on
* ssh —-p PORT usernamelhostname — default port Dl Vs L7 (295558
for ssh connections is 22 P
Ho& P:t(l;p : p:vwce E Private network :
* You can run commands directly there: curl locathost:gego  TTnneneseeeee ’
* ssh user@host 'command'
. . . . . Source
* All connections you ssh into will appear in the ssh config, most
likely stored somewhere like: "~/ .ssh/config
* You can also create tunnels to connect to a local device on a o P iy
remote server (e.g. Web Server for Jupyter Notebooks): T n('JetEt;r.hep.mancr':es"cer.ac.uk
* ssh -L local port:target host:target port User ahedes

user@remote RequestTTY yes
e ssh -D 8080 user@remote for browsing (ssh VPN)
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https://iximiuz.com/en/posts/ssh-tunnels/

Lxplus

* Lxplus is CERN'’s interactive Linux service for all users:
* AFS workspaces

“'The AFS (Andrew File System) Service provides
networked file storage for CERN users, in
particular home directories, work spaces and
project spaces. "

EOS Open Space, or just EOS — two spaces
allocated in general for a user:
/eos/lhcb/user/u/username (~2TB) or

/eos/user/u/username (1 TB, accessible
via CERNbox)

* Also WG spaces on EOS.

About Lxplus, you will need to go through the checklist here before other
lessons this week, please do so if you haven’t done it yet!
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For AFS workspaces you can subscribe using the
old resources portal:
https://resources-old.web.cern.ch/resources-

old/Manage/AFS/Subscribe.aspx

Also you can increase your quota from here.

Similar for CERNbox: https://resources-
old.web.cern.ch/resources-

old/Manage/EQOS/Default.aspx

List Services Pending Actions Select Account

{\ This is the legacy resources portal. Applications are being migrated to the

AFS Workspaces

Service . AFS File Services
Information

Subscription is based on Computing Grc

To subscribe to LXPLUS, Linux and AFS service, your ¢

participate to some specific Experiments or projects, or ¢
Subscribe You are already member of the following Computin

e z5: Linux group z5 - LHCB



https://resources-old.web.cern.ch/resources-old/Manage/AFS/Subscribe.aspx
https://resources-old.web.cern.ch/resources-old/Manage/AFS/Subscribe.aspx
https://resources-old.web.cern.ch/resources-old/Manage/AFS/Subscribe.aspx
https://resources-old.web.cern.ch/resources-old/Manage/AFS/Subscribe.aspx
https://resources-old.web.cern.ch/resources-old/Manage/AFS/Subscribe.aspx
https://resources-old.web.cern.ch/resources-old/Manage/EOS/Default.aspx
https://resources-old.web.cern.ch/resources-old/Manage/EOS/Default.aspx
https://resources-old.web.cern.ch/resources-old/Manage/EOS/Default.aspx
https://resources-old.web.cern.ch/resources-old/Manage/EOS/Default.aspx
https://resources-old.web.cern.ch/resources-old/Manage/EOS/Default.aspx
https://lhcb.github.io/starterkit-lessons/first-analysis-steps/prerequisites.html

Lxplus

ssh —-X username@lxplus.cern.ch
» -X flag enables basic X11 forwarding (running a GUI)
e -Yfor trusted X11 forwarding (running more
complex GUIs)

* The machines in the LXPLUS service are a cluster of PCs
running Linux

* You get connected to the machine (node) that gives you
the best response, i.e. with the lowest CPU load and least
number of login sessions.

Control master setup in "~/.ssh/config” — link:

* The first ssh Ixplus.cern.ch will create the ControlMaster
after authentication

* Subsequent ssh Ixplus.cern.ch will reuse the existing
ControlMaster and skip authentication

If you plan on using VSCode and Lxplus, change the server
install directory to either permanent storage, or semi-
temporary, more details here.

01/12/2025

Match Host lxplusx*.cern.ch

# Specify your username to save having to type it.

User <username>

# Never use a jump host for lxplus — just connect direct
ProxyJump none

# Do Kerberos authentication and delegation
GSSAPIAuthentication yes

GSSAPIDelegateCredentials yes

# Public key authentication to lxplus is almost always useless — avoid
PubkeyAuthentication no

# Forwarding public keys may make sense however to login to other hosts.
ForwardAgent yes

# IP addresses move around too much at CERN so ignore them.
CheckHostIP no

# Normally a good idea always to keep things alive.
ServerAlivelInterval 100

# Finally configure the ControlMaster

# On a Mac use ControlPath ~/.ssh/%r@sh:sp

ControlPath /run/user/%i/%r@%h:%p

ControlWMaster auto

# Persist the socket after the first session is destroyed.
ControlPersist 1m

There are gpu instances available in Ixplus, via
Ixplus-gpu.cern.ch

To access the grid, you need to initialize a valid Grid
Proxy Certificate which is essential for accessing
various LHCb and CERN computing resources (data
storages, job submission and file transfer).
lhcb-proxy—-init
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https://cern.service-now.com/service-portal?id=kb_article&n=KB0009800
https://atlas-software.docs.cern.ch/athena/ide/ssh/#hosts-with-home-folder-on-network-storage

Secure Copy

Secure Copy (SCP):

scp (-r) user@hostl:path/to/file user@host2:path/to/file/for/copy
Can be sometimes slow for big files, or when the connection is unstable it does not resume transfers

Rsync (or the more powerful scp)

Can resume transfers and only copies changed parts of files
Can also be used locally only
|s faster

rsync —-—-archive —--partial —--progress —--rsh=ssh localfile
user@host:/path/

——archive: copies everything while preserving file permissions, timestamps, ownership, recursive
directories

—--partial:if transfer gets interrupted, keep the partially transferred file, for the copy to be
resumed later

——-rsh=ssh: use ssh as transport
—-—-progress: show a progress bar, optional
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Redirection, Pipes, Filters

Quick rundown:
e Can capture output of a command in a file by using command > file
* Can append a command’s output to a file if we run command >> file multiple times
e Can pass output of a command to another command by doing using | e.g.
e wec -1 *.txt | sort -n | tail -n 5
e wc -1 file - countsthe words inside file

Other useful pipes:

* Redirect stderr stream to stdout via 2>&1, &1 to access the file descriptor 1, otherwise 2>1
redirects stderr to a file named “1”.

e 0isstdin (input)
* 1isstdout (output, appears in terminal)
» 2 isstderr (error, appears in terminal)

e Can pairthisup with tee logfile which duplicates the output into stdout and files
specified (logfile in this case), so something like: command 2>&1 | tee logfile
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More Bash Commands - Cat

The cat (concatenate) Command

The 1ess command is used to view the
1’::;1rt:;:sttzrz;zdaisdarzzz:/ez?r:zszti:rtneT;?:alazcrif?lltl:s)\-/vs you to create single or multiple files, view content of a file, CO ntentS Of a fi Ie i It i S S i mi Ia r tO th e C a t
The most common thing I use it for is to display the contents of a file: comman d, but it allows you to scroll u p
e and down.

You can also view the contents of multiple files:
cat [filename] [filename]

You can also create a file using the cat command:

Tt U e There are also other ways to view files
il e il el e can entt ke ot ent v i ety o e SN 1 e e directly in the terminal by using an
You can also append to a file: editor (nano, vim, etc.. ):

- * vi filename

This will open up the file and you can start typing. When you are done, you can press Ctrl + D to save and exit. I n a n O f 1 l e n ame

You can use it to show line numbers:

cat -n [filename]

Source
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https://gist.github.com/bradtraversy/cc180de0edee05075a6139e42d5f28ce

Echo + Touch

Echo — used to display messages, or to create and write to files. It is similar to the cat command, but
it is used to display a single line of text.

e echo "#!/bin/bash" >> dir/script.sh
* echo "source /cvmfs/lhcb.cern.ch/lib/LbEnv" >> dir/script.sh

Touch — updates timestamps and modification times of a file.
* |f file non existent, creates a new file.
* touch -option somefile, wherethe option can be:
* -a- Update only when the file was last read
* -m - Update only when the file was last changed
e -t-Set the timestamp to a specific time
e -c - Do not create any files
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Ot h e r u Sefu | CO m m a n d S Add htop to these, real time monitoring of

processes

Command Description

[1/0]

- S - ) = o an - ~ 1709018 ahedes § 8 p:00.083 -bash
pPs a.k.a. process status displays all processes 1709922 ahedes ; /bin/bash —init-file /tmp/ahedes/.vscq
e i . ) ~ ~ . ~ ) 1859343 ahedes ! 8 pe l /bin/bash —init-file /tmp/ahedes/ C
ps aux display all processes in the system, of aux flags. 1860679 ahedes ; 2 /bin/bash —init-file /tmp/ahedes/
. 2021364 ahedes i p5 /bin/bash —init-Tile /tmp/ahedes/
chmod change file modes 2142487 ahedes : p0.84 /bin/bash —init-file /tmp/ahedes/
. . . . 2186662 ahedes i /bash —init-file /tmp/ahedes/ o
chmod u+x give you rself (owner iny) permission to execute a file you own 2397911 ahedes ; bin/bash —init-file /tmp/ahedes/.vscq
= ) ) 1709737 ahedes i /tmp/ahedes/.vscode-server/bin/8b37750
chmod +x Adds permission to execute a file = chmod a+x Troarag oneces
1709740 ahedes
1789741 ahedes
. . . 1709742 ahedes
top display sorted information about processes b it
c c q 1 o _ 1709744 ahedes
kill <pid terminate or kill a signal process 1709745 ahedes
. i i 17089746 ahedes
kill -9 non-ignorable kill! 1709747 ahedes
~ ) = ) ) ) 1709768 ahedes
lsof +D list open files. Useful when prematurely killing a process 1860621 aneces
abbls a 5
_— - 2 r - ~ - " T \vA 1860623 ahedes
tar manipulate tape archives T
: : . 860625 ahedes
z1p package and compresss archive files Tooneas anedes
F1 F2

chown change file onwer or group

/tmp/ahedes/.vscode-server/bin/8b37750

TR R R R P R R P P B P B P B P

du command
df command e Usage:du [OPTION]... [FILE]...

* Usagef df [O.PTION] s .[FILE] s _ * or:. du [OPTION]... —-—-filesO-from=F
* Show information about the file system on which each FILE . Summarize disk usage of the set of FILEs, recursively for

resides, or all file systems by default. directories.
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Environment variables

* View all environment variables on your system with env
e Can set temporary variables by export MYVAR=value, stored by default as strings.
* Access it after via echo SMYVAR.

* For permanent env variables, modify ~/ .bashrc (or the equivalent for the shell you are using,
e.g. ~/ .zshrc for zsh on MacOS)

e The ~/.bashrcis ran every time you open a new shell.
* Save and load the new config by source ~/.bashrc
 Some CERN agnostic useful things to have in the .bashrc here.

* Otherwise, aliases and such can make it easy, e.g. to connect to Lxplus:
* alias 1lxplus="ssh -X user@lxplus.cern.ch"
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https://serverfault.com/questions/3743/what-useful-things-can-one-add-to-ones-bashrc

Loops, Conditionals, Functions

e Can do loops in bash:

* Anything that can be done in e.g. Python works here too, like "while" loops, nested “for" loops,
‘break’, ‘continue’ etc.

* Can also iterate over objects like files:

file /path/to/directory/*;

echo

* Note the ; before do.
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Loops, Conditionals, Functions

-e "$file

e, o d $File

Conditionals: gty
-z "$str

n "$str
number=10

$stril
$stri

$int1
$intl
$intl it
$intl1" -1t
$intl" -ge
$intl

* Can use operators if using [[]] instead of just [].

* Space is needed on both ends of the brackets.
Source
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https://indico.cern.ch/event/1460840/contributions/6184715/

Loops, Conditionals, Functions

* Functions
* Group commands under a name so that they can be reused.
e Can be defined in two ways, both do the same thing:

() {

my_function {

commands commands

* Called by just doing my function
¢ Can pass in arguments directly: my function argl arg2

Inside the function the arguments can be accessed via:
51 =first argument
¢ 52 =second argument
¢ 53 =third argument
« 3@ = all arguments
* $# = number of arguments
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Minimal Bash Script Template

#!/bin/bash
# Exit immediately on error, unset variable usage, or any pipe failure
set —-Eeuo pipefail

# ——— Functions ——
. . . . usage() { : : :
1.  Start with the shebang line, tells which bash to use to run the script gelciitsave Jgate NG o2l S el
echo xample: $@ sample.txt data.log

exit 1

2.  Add commands, exactly the same as you would use in the terminal, s
but organised ©. SR

3.  Make the script executable with chmod +x script.sh e
return 1
. . fi
4. Toexecute:bash script.sh or./script.sh
local lines words chars
lines=$(wc -1 < "$file")

5. Potentiallyadd set -Eeuo pipefail words=$(wc -w < "$file")
chars=$(wc -m < "$file")
For arguments: o
echo " Words: $words"
./script.sh argl arg2 arg3 Bl ey SeRs

}

# Check if at least one argument is given
if [[ $# -1t 1 11; then
usage

This guide has everything you might need for a script. 1

echo "Number of arguments: S$#"
echo "All arguments: $@"
echo nn

# Loop through all arguments

for arg in "$@"; do
analyze_file "$arg"

done
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https://betterdev.blog/minimal-safe-bash-script-template/

» Three CVMFS repositories managed by LHCb*

Repository Size | GC? Purpose Comments
CV F IVl S : Used by Grid and LHCb Trigger farm
/cvmfs/lhcb.cern.ch I P(r;_ﬂ;?;:dsggl\;laer; A few)t':ransactions.'day ingag:ferage
. . . . . Crucial for long term software preservation
 CVMEFS (CernVM file system) — software distribution service :
. i uilds Deduplication is really helpful
* Where a” LHCb Conda enVII’OI’lmentS and Other USEfUl /cvmfs/lhcbdev.cern.ch |3.4TB| ¢ Anal?s?shslrz’v?rolr[litents Mostl Hlﬁh:tu;nov?rt .
. . ostly short term interes
software gets mounted onto a machine. HEIENEOEESS Crucil for development team
. . . . Frequent releases
hd Th IngS dIStrI buted N /Cvme/thb.Cern .Ch . /cvmfs/lhcb-condb.cern.ch I Detector conditions M:ny s:nallﬁles
. i i Decouple the release of the GIT conditions from main repository
* Sta rt O n e Of t h e p hys I cs a p p I Icat I o n S ° l b —r u n SOU rce *Also make use of cernum.cern.ch and implicitly grid.cern.ch, see backup for details
App/v123 20ource.

* Envs for analysis without LHCb-specific software:

lb-conda default[/date]

e Orlist all available ones with 1b-conda default -
-1list

* Grid access: 1b-dirac

HTTP Content
Distribution Network

W

CermnVM-FS "Repository”
(All Releases Available)

FUSE

pusensts o) S o]

* Caninstead use views, which sources an LCG release with
HEP related software compiled to work on different machine

architectures, e.g. for arm architectures (also locally if you .
» €8 ( yiy In Lxplus you get sourced the LHCb stable environment
mount cvmfs):

when you log in = can stop that by doing
touch ~/.nogrouplogin

* source

/cvmfs/sft.cern.ch/lcg/views/setupView
s.sh LCG 106 arm64-maclZ2-clangl40-opt
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https://lcgdocs.web.cern.ch/lcgdocs/lcgreleases/introduction/
https://cvmfs.readthedocs.io/en/stable/cpt-quickstart.html
https://indico.cern.ch/event/1079490/contributions/4939521/attachments/2506388/4306645/2022-09-12_CVMFS-Workshop_LHCb.pdf

Persistent sessions

* Keeps a bash session running on even after you exited a ssh connection.

» Keeping scripts running like this is discouraged in general, especially if they take a lot of
resources. Sending them as a batch to a service is recommended instead.

* Most systems will have either tmux or screen available, Lxplus has both ©.

* Tmux, screen: terminal multiplexer — within one terminal window you can open multiple
windows and split-views

* tmux keeps these windows and panes in a session, available on the node you logged on.

* You can exit a session at any point. This is called “detaching”. tmux will keep this session alive until
you kill the tmux server (e.g. when you reboot).

* And you can “attach” back easily and find as you left it.

* Lxplus tends to kill the servers on logout by default ®.
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https://hamvocke.com/blog/a-quick-and-easy-guide-to-tmux/
https://www.gnu.org/software/screen/manual/screen.html

Persistent sessions

* All instructions on how to make Lxplus accept the persistent sessions are here.

* Option 1: Enable lingering 1oginctl enable-linger

* This keeps your user service manager running after logout, it can be less predictable on
Lxplus.

* Tied to the node you did this on

* Option 2: systemd-run --scope --user tmux/screen
* Runs tmux/screen inside a systemd-managed scope tied to your user session
* The above makes tmux/screen available on all active Lxplus nodes (and persistent after
logout)

 Tmux cheat sheet, Screen cheat sheet

* Note, the tmux/screen session will only exist in a certain node. If you plan on coming back to it,
you will need to ssh into the specific node you used.

* |f you forget which node it was on, there are instructions here on how to find lost nodes.
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https://cern.service-now.com/service-portal?id=kb_article&n=KB0008111
https://gist.github.com/MohamedAlaa/2961058
https://gist.github.com/MohamedAlaa/2961058
https://gist.github.com/jctosta/af918e1618682638aa82
https://hsf-training.github.io/analysis-essentials/shell-extras/screen2.html#finding-lost-screens

HTCO N d or * HTCondor — high throughput computing

service, scheduler for a pool of shared

givﬁ”n':swt machines, i.e. big scale process scheduler.
HTCondor Toftwan . . .
Senvce e Dedicated running parallel but single-node

/ jobs.

Experiment executables

Soneerzatomie o Decides how and when jobs submitted by
users should be run using the distributed

computing service.
. Worker node
disk

Job has a large
scratch area
for local IO

Ixplus.cern.ch

HTCondor logfile and small

stdout/stderr can be written
 AFS to AFS
Filesystem -

Executables and
small input parameter
files can be read from

AFS

* Decision based on:

* Amount of resources requested - number
of CPUs, etc.

* Expected duration of each job

Il Lar%;';";’?iﬁzgg“é‘j“ e Quantity, and expected durations, of
Filesystem P eend Other use rs' jobs
Large input file sh_ould .
Source el Sl * Share of resources allotted to different
- experiments
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https://batchdocs.web.cern.ch/concepts/dataflow.html

HTCondor — Submitting a job

Runtime

executable helloworld.sh Can be specified via MaxRuntime (|n S)
arguments $(ClusterId) $(ProcId) Or via +JobFlavours:
output logs/hello.$(ClusterId).$(ProcId).out espresso =20 minutes workday =8 hours
error logs/hello.$(ClusterId).$(ProcId).err microcentury =1 hour tomorrow =1 day
log logs/hello.$(ClusterId).log

longlunch =2 hours testmatch =3 days
should_transfer_files YES nextweek =1 Week
transfer_output_files output_$(ProcId).txt ] .
L e T I o (LS Default flavour for any job is espresso.

# getEnv = True
# automatically get the env from the user shell

RequestMemory and RequestCpus options:

queue 10 There is a 2GB/core limit.

For GPU jobs need to add: request gpus = nwhere0<n<5.
There is also a way to encourage a job to run in a specific time
frame, see more in tutorial.

Other important arguments are:

transfer input files = path/to/input
Can also remap the output so when transferred back it
goes directly to the folder you want.

transfer output remaps = “output from job=path/to/renamed output"
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https://lhcb.github.io/starterkit-lessons/self-guided-lessons/htcondor-more-options.html#resources-and-requirements

HTCondor — Submitting a job

* Tosubmit: condor submit condor.sub
* To check if your jobs are running: condor g

[ahedes@lxplus987 publicl$ condor_q

—— Schedd: bigbirdll.cern.ch : <137.138.76.70:96187... @ 11/29/25 18:33:16
OWNER BATCH_NAME SUBMITTED DONE RUN IDLE TOTAL JOB_IDS
ahedes ID: 18244172 11/29 11:07 5 2 _ 7 18244172.3-4

Total for query: 2 jobs; @ completed, @ removed, @ idle, 2 running, @ held, @ suspended
Total for ahedes: 2 jobs; @ completed, @ removed, @ idle, 2 running, @ held, @ suspended
Total for all users: 8396 jobs; 1677 completed, 423 removed, 1052 idle, 5237 running, 7 held, @ suspended

 |Ifajobison hold, it means it requires user action as something went wrong, once that is fixed, it can be
released.
e If you want to tap into the output of the job, you can do:
condor tail ClusterID.ProcID
 (e.g.18244172.3 for one of the jobs above)
 Oryoucansshinto the job if the job is running if it hasthe +WantSSHToJob = True argorit’s
interactive:
condor ssh to job ClusterID.ProcID

* More commands like this in the CheatSheet , Starterkit Self Guided lessons, or these slides.
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https://twiki.cern.ch/twiki/bin/view/CENF/NeutrinoClusterCondorDoc
https://lhcb.github.io/starterkit-lessons/self-guided-lessons/htcondor.html
https://indico.cern.ch/event/980285/contributions/4129607/attachments/2152204/3640264/HTCondor_Tutorial(18).pdf

HTCondor — Submitting a job

Check out the files in the kit for submitting a test condor job ©.

Most likely you would want to use bash to generate job arguments and such + set up any
environment requirements (e.g. CVMFS)

* Sometimes you might need arguments to run the same script multiple times with different
input.

e Easy to doin a bash script

Can test out things by using a dry run:

condor submit submit file -dry-run dest file for log
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Thank you!
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Backup
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More Bash Commands

Command Description Examples

sed "s/[find]/[replace]/g" [file] Find and replace a pattern in a text sed "s/Luke/Leia/g" rebel_intel.txt
In -s [filename] [symlinkname Create a symlink 1n -s [rebel_intel.txt]|[rebel.txt

* sed stands for stream editor and it can be used to edit text files. It is commonly used to replace
occurrences of words in a file.
* Creating a symlink is neat way to create shortcut to the original file without having to copy the file.

awk [options] 'pattern {action}' input-file > output-file

* Used for manipulating data and generating formatted reports. It reads files line by line, applies patterns, and
performs specified actions on matching lines.
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Bash Scripting Crash . Deleting needs re-indexing
Course

unset arr[1]

arr arr|a

echo <<

. Arrays and Functions - ## Functions

greet
echo "Hello, $1

arr=(a b c d

To read:
greet Bash

arr|1
arr|-1
arr(a]:1
arr|a/:1:3

To insert:

arr|(5]|=e
arr arr| al:0:1; new arri(o]:1

Highlighting this from the last year starterkit lesson, the link in the slide is this.
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https://indico.cern.ch/event/1460840/contributions/6184715/
https://indico.cern.ch/event/1460840/contributions/6184715/
https://indico.cern.ch/event/1460840/contributions/6184715/
https://dev.to/godcrampy/the-missing-shell-scripting-crash-course-37mk

Interactive Condor Jobs

* Interactive jobs let you run commands on a remote execute node
with a live shell, useful for:

* Debugging job environments
* Testing dependencies or MPI setup
* Exploring node configuration & performance
e Submit as normal, but with the interactive flag:
condor submit -1 my interactive.sub

Basically opens up a shell with the resources you request and any input
files you might need + executable.
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