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Introduction

Members of the DUNE Computing Consortium have developed
tutorials for the graduate students, post-docs, young and old
researchers joining the Collaboration each year.

The focus has been on the essentials simulating and

reconstructing events.

Organizing training materials for asynchronous access with a
common look and feel is a goal.

Upcoming database training provides a use case to extend the

Worldwide and sophisticated, DUNE Computing

basics training infrastructure to a broader curriculum. Tutorials are used regularly fo train new colleagues.

2 DUNE Computing Training Infrastructure VALLEYCITY ME

STATE UNIVERSITY



DUNE Computing Tutorials

DUNE Computing has mastered tutorials focused on:

- data storage and management,

- introduction to art and LArSoft, and

- job submission and monitoring.

A goal is to certify that new colleagues have access to
DUNE computing resources, understand the basics of
logging in, storage areas, running applications, code
mods, and batch jobs.

Another goal is to jumpstart physics analyses.
Approximately 400 participants have joined for 10
training events offered during collaboration meetings
since 2016.

Organizers, lecturers, and mentors are few but
committed.

Sessions Wednesday, May 12 Thursday, May 13 Friday, May 14
8:00 - 8:15 3 - - :
C. David & D. DeMuth Grid job submission “Expert in the room”
+ common errors LArSoft:
Storage spaces Lecture + hands-on + exercises How to modify a module
8:15-9:00 Lecture + hands-on T. Junk
M. Kirby

Follow-up: see

“Expert in the room”

Friday late morning Code-makeover

Data management

9:00 - 10:00 Lecture + hands-on € tierner Switch to POMS
S. Timm K. Herner
10:00 - 10:30 Coffee break! Coffee break! Coffee break!
10:30 - 11:00 Quiz! Quiz! Quiz!
: : Storage spaces data management Grid job submission Best programming practices
“Expert in the room”
11:00 - 12:15 Intro to art/LArSoft « lecture Code-makeover Grid & batch job submission
Exploring fcl files < hands-on How to improve your code for K. Herner
Follow-up: see Friday morning better efficiency
T. Junk T. Junk
12:15 - 12:30 Closing remarks

C. David & D. DeMuth

Organizers £ DUNE
Computing
Consortium

Lead

CllreD id Davi dDMth Heidi Schellman

York University / FNAL Valley City State Uni Oregon State Uni
Lecturers Mentors
Mike Kirby Stev Tmm Tom Junk Kenneth Her Amit Bashyal Carlo S sty

FNAL FNAL FNAL FNAL ANL U. of Cin

The May 2021 training was offered as a three day event, each of
four lecturers and two mentors doing the bulk of the work. The
most recent training took place in May 2023.
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https://dune.github.io/computing-training-202105/
https://dune.github.io/computing-training-basics/

Training Logistics

Event registration and communications use
Indico.

Participants verify ability to use the Unix Shell as
homework.

Hands-on activities include livecoding, quizzes,
expert in the room sessions.

Sessions are hybrid delivered, captured via Zoom
for asynchronous review.

Mentors are essential to ensure skill development
and understanding.

DUNE Computing Training May 2021 edition: Mission Setup

Objectives

* Get ready to do the tutorial

it the icati

« Set up your environment for DUNE

« Do an exercise to help us check if all is good
* Get streaming and grid access

Requirements
‘You must be on the DUNE Collaboration member list and have a valid FNAL or CERN account. See the Indico Requirement page for more information.
# Note

The instructions below are for FNAL accounts. If you do not have a valid FNAL account but a CERN one, go at the bottom of this page to the “Setup on CERN machines”.

1. Kerberos business

If you already are a kerberos-aficionado, go to the next section. If not, we give you a little tour of it below.
What is it? Kerberos is a computer-network authentication protocol that works on the basis of tickets.

‘Why does FNAL use Kerberos? Fermilab uses Kerberos to i strong ication, so that no go over the internet (if a hacker steals a ticket, it is only valid for a
day).

How it works? Kerberos uses tickets to authenticate users. Tickets are made by the kinit command, which asks for your kerberos password (info on kerberos password here). The
kinit command reads the password, encrypts it and sends it to the Key Distribution Centre (KDC) at FNAL. The Kerberos configuration file, which lists the KDCs, is stored in a file
named krb5.conf. On Linux and Mac, it is located here:

Code

/etc/krb5.conf

If you do not have it, create it. A FNAL template is available here for each OS (Linux, Mac, Windows). More explanations on this config file are available here if you're curious.

To log in to a machine, you need to have a valid kerberos ticket. You don't need to do this every time you login, only when your ticket is expired. Kerberos tickets last for 26 hours. To
create your ticket:

Bash

kinit -f username@FNAL.GOV

In advance of the opening salvo, students must demonstrate an
understanding of using the Unix shell to access secure VMs.
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https://swcarpentry.github.io/shell-novice/

Lesson Development

The infrastructure to develop lessons is
provided in the Software Carpentries (SWC)
framework:

The SWC |esson template is imported as a
new DUNE GitHub repo, configurable, and
main lesson content as hosted as easily
edited markdown files.

GitHub Desktop is used to manage the
repository locally.

Viewing edits in a localhost browser uses a
Ruby/Jekuyll.

Lessons are rendered on the web via
GitHub Pages as a free service.

® Mission Setup - DUNE Compu X

< c 0O

@© Search /A Drive .g Mail X WebTools

3 Recent - Google Drive X

i localhost

Overleafv2 & NYT [E5 Weather |

This lesson is being piloted |

Home Code of Conduct Setup Episodes ~ Extras ~ Licens

DUNE Computing Training Jant

Objectives
(=]

computing-training-b « Get ready to do the tutorial

« Understand the authentication procedures

« Set up your environment for DUNE

Changes « Do an exercise to help us check if all is good

« Get streaming and grid access

1 [é] An updated version of

Update 03-data-managem
@) tomjunk - Jan 26, 2023

Requirements

Add note about recommen
@ on
You must be on the DUNE Collaboration member list and have a valid FNAL or CERI

Prasteil7egudsjousubmi Windows users are invited to review the Putty Setup page.

Add a couple of notes in the jobsub_lite section
Update 02-storage-spaces.md

®:

Update 03-data-managementnd . this vers

#& David DeMuth - Jan 26

Update 02-storage-spaces.md

Once installed on a curriculum designers local
machine, the lesson production environment is slick.
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https://carpentries.github.io/lesson-example/
https://www.ruby-lang.org/en/
http://jekyllrb.com/
https://pages.github.com/

Lesson Deployment

Home  CodeofConduct Setup  Episodes ~ Extras~  License  Improve this page #" Search.

End users experience:

< DUNE Computing Training May 2021 edition > Markdown |anguage features:
e e e e Introduction to art and LArSoft

. . e agn
g © e :  Simplified editing structure for
DUNE /|computing-training-202105 o Overview
<> Code ( Issues Il Pullrequests (® Actions [0 Projects [ Wiki @ Security [ Insights 3 Settings Teaching: 90 min Guastions W e b b r OW S er S
Exercises: 0 min « Why do we need a complicated software framework? Can't | just write standalone code? y

P gh-pages - | ¥ 1branch 18 tags Gotofile  Addfile~ Objectives

fitwryr « Bash script blocks easily copied
@ tomjunk Update 11-expert-in-the-room-larsoft.md + af8ecs2 onSep 27,2021 D971 + Leam how the LArSoft tookt s organized and how to use it p y p
M github Apply Zhian's suggestions 23 . . .
o and pasted in terminal windows
B _cpisodes.ma move data/ into_episodes/ and _opisodes.rme v Session Video ’

.
b * Drop down Quiz blocks that can
i orial.May2021-Dayl.Sessions
o _iayouts custom schedule work 23 b -- Copylink
- o € opened on aemand.
M bin binflesson_check.py: one more fix for using_remote_theme()
M code Preparing for June 2016 release 7w
M data Preparing for June 2016 release 7
m fig update new schedule image in introduction 23 R
Try it out:
M files updates 2y
D editorcontig editorcanfig: don't trim trailing spaces in markdown 2
Z e Bash
D gitignore Ignore jekyll-metatada 3n Watch on @8YouTube
D maimap Create mailmap 2y config_dumper -P root://fndcal.fnal.gov:1094/pnfs/fnal.gov/usr/dune/tape_backed/dunepro/protodune-sp/full-reconstruc
[ a0amd 404 page for better learner experience 3y ted/2021/mc/out1l/PDSPProd4/40/57/23/91/PDSPProd4_protoDUNE_sp_reco_stagel_plGeV_35ms_sce_datadriven_41094796_0_20210
[J AUTHORS Create AUTHORS 2y B 121T214555Z. root > tmp.fcl
o cmaron 2 Introduction to art
D copE oF.coNpuCT.md add link references to code_of_conduct.md (#572) 29 Your shell may be configured with noclobber , meaning that if you already have a file called tmp. fcl , the shell will refuse to overwrite it. Just
- X = Art s the framework used for the offline software used to process LATPC data from the far detector and the Protol 3
SOl T Sieis CONTRED e N because of the features It provides, but also because It allows DUNE to use and share algorithms developed forotn M tmp. el and try again.
O cemfile Gemfile: add ‘webrick’ dependency for Ruby 3.0.0 and above 2y ArgoNeuT, MicroBooNE and ICARUS. The section below describes LArSoft, a shared software toolkit. Art is also us¢ < " 2 s ¢ 2 ;
experiments. The primary language for art and experiment-specific plug-ins is C++. The -P optionto config_dumper is needed to tell config_dumper to print out all processing configuration fcl parameters. The default behavior
[ LICENSEmd Revert "Merge branch ‘gh-pages' of github.com:carpentries/styles in.. 3y " - " X 8% " N |
B Vi iksthes o ok whon Bytfion GsftTooed oy The art wiki page s here: https://cdcvs.fnal.gov/redmine/projects/art/wiki. It contains important information on comr ~ Of config_dumper prints out only a subset of the configuration parameters, and is most notably missing art services configuration.
configure an art job, how to define, read in and write out data products, how and when to use art modules, services
3 READMEmd Update README.md 23 it e
features: .
B ot Pemm—— oA ®Quiz &
1. Defines the event loop
B aomd aio.md: multiple improvements ay 2. Manages event data storage memory and prevents unintended overwrites
D indexmd Update index.md 2 3, Inpust flls Intertace ~ allows ganging together Input liea Quiz questions from the output of the above run of config_dumper :
4. Schedules module execution =

DY trancding b G| 5. Defines a standard way to store data products in art-formatted ROOT files 1. What generators were used? What physics processes are simulated in this file?
O setup.md Update setup.md 23 6. Defines a format for associations between data products (for example, tracks have hits, and associations betw¢

2. What geometry is used? (hint: look for “GDML" or “gdml”)
3. What electron lifetime was assumed?
4. What is the readout window size?

via ant's assoniatinn machanism

GitHub’s gh-pages are rendered seamlessly, and for free.
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DUNE Computing Support

As expert instructors work through lessons, live

coding in an adjacent window is helpful, particularly

for complex commands.
Livedocs are monitored by mentors and other

experts provide a support interface that afterwards
become a permanent educational resource.

Slack channels are set up for each training event,
where questions can be posed asynchronously,
questions receive attention from a cadre of experts,
ideally triggering relationships.

GitHub Issues (FAQ) is another method to field
questions, and ensure the novice become
proficient in DUNE computing.

Fermilab’s ServiceNow provides user support.
Documentation, training, and support are
interconnected activities.

DUNE Computing Training December 2021
Storage Spaces and Data Management

Live document

1. Pick a color!
2. Write your name (if you want)
3. Ask your question, an expert will reply
Example:
Anna:
Does the ifdh tool work for all storage types?
Kirby:
Yes; including several obsolete ones that no longer exist

Heidi: Storage at Fermilab - how does it
oris it just grid jobs?

rk for offsite? Can you use jfdh to get a file tc

Norm: Is touching a file considering using it?
Kirby: no.

What would happen if you tried to ifdh cp that file and it was not cached?
Kirby: no error nor success but put you in a wait state. If busy, you might wait 3 or 4 days. If it retries it
extends the timeout to a longer period

Norm: would you get feedback from the grid job that would help understand what was wrong?
Kirby: need to dig into the logfile - How do to that is in second session

What is the correct way to call a file that is not cached?
Kirby: [will write later]

feidi: Does xrdgopy a ilarly to jfdh or ar
Kirby: xrdcp is different from ifdh (layer on top,
xtd, if you are unsure: you better use ifdh

lizes some of xrd tools). If you know you should be using
Do we use pnfs2xrootd to stream a file? How is it different from Samweb2xrootd?
Kirby: [will write later]

Does jfdh locateFile use SAM?
Kirby: [will write later]

Will it work when we switch to Metacat?
Kirby: [will write later]

It seems there is some overlap between SAM and Rucio functionalities. Will they co-exist in the future?
Kirby: switching to Rucio — serving a different purpose than SAM. Not much overlap between the two.

SAM does track location, Rucio as well
If one storage element aoes offline. Rucio will check and replicate over to another location. Trackina OK.

Livedocs, Slack, and GitHub Issues are used to
assist DUNE colleagues with computing questions.

# computing-training-basics v

Jordi Capé Thursday, January 26th

1am a Mac user ar en | create a ticke
s that permission
and create
he required information and th

h be causing the proble
> can help,

pteven Timm

that is in there is tandard Fermilab Kerbe

be fine

earch or jump to. Pulls Issues Codespaces Marketplace Explore

IE/FAQ ' Public ©Watch 3 ~ Y Fork 0 - 7 Star 0 -
f 11 Pulirequests  (® Actions [ Projects 1 M wiki @ Security

en v 0Closed
Author v Label ~ Projects ~ Milestones ~ Assignee v Sort ~

Why did my grid job fail? CETETD CREEETD

#21 opened 2 weeks ago by hschellman

Token Related Error Messages

#20 opened on Feb 23 by hschellman

opening root TBrowser
#19 opened on Nov 13, 2022 by krpalash

ssh error: client_loop: send disconnect: Broken pipe
#18 opened on Nov 13, 2022 by hschellman

Accessing DUNE computing from Windows (Heito) o1
#17 opened on Nov 8, 2022 by hscheliman

i U How to back up your user files to tape (Howto

O

)

O

#16 opened on Feb 14, 2022 by hschellman

© To-do: Write up instructions for VNC with a useful title (Wion
#15 opened on Jan 28, 2022 by calcuttj

© Getting xrootd paths for files (L) Howie)

#14 opened on Jan 24, 2022 by hscheliman

© Getting and using the FNAL Virtual Private Network (VPN) (HoWe)

#13 opened on Dec 10, 2021 by hschellman

0 © Resetting service passwords Howto |

#12 opened on Nov 3, 2021 by hschellman

© Could not chdir to home directory /nashome/b/bv: Permission denied

error messages

#11 opened on Sep 16, 2021 by brettviren

© Use of issue labels

#10 opened on Sep 16, 2021 by demuth

© X11 connection rejected because of wrong authentication R LY
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DUNE DB Training Infrastructure

Build GitHub instance of training arranged as SWC episodes:
Each episode is “owned” by an instructor who takes
responsibility for updating the lesson to match their
instruction.

Episodes are markdown files created from teaching resources
that might be extracted by hand from LaTeX and slides.
Instructional materials become a step by step learning map
for both the instructor and learner.

Video is captured during the training, and afterwards
embedded in the episodes for asynchronous study/review.

A first training might be more easily delivered traditionally from
slides, then formulated into markdown for use in subsequent
training events.

PDS (HD) Hardware Database Schema and API Description

Norm Buchanan
August 25, 2021

1 Introduction

Lastly, the Application Programming Interface (APT) used to collate the various table contents, or
a, and insert them into the central database will be described.
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DUNE Computing Documentation

ewly on-boarded and longstanding researchers access
UNE computing resources which are inventoried as a
rotected one-stop MediaWorks wiki with main blocks:

- Organization & Partners,
- Computing Toolbox,

- Operations & Monitoring,
- Working Groups,

- Resources,

Getting Started.

edmine and GitHub are used for code documentation.

Sphinx & Read-the-Docs are systems being explored.
or unrecognized topics: the ABC DUNE glossary.

Self-studies of documentation is an important training step.

Abstract

el B e
scentists, technicians, and students, Using th
the

colaboration
et e 5 B
Inowiedgebas < provded i s weh ertae o the

ORGANIZATION & PARTNERS
About

» DUNE Computing Mission Statement
= Consortium & organizational chart

Meetings

OPERATIONS & MONITORING
Online Data Taking
« ProtoDUNE Horizontal Drift operation

status
ProtoDUNE Vertical Drift operation
status.

lrge care o colegues worigon the DUNE fr s
den  Computing weekly o
nd a computing toolbox which Includes data and code access o mpuling and Software workshops

are provided as links, and n a thoughtful way. Of partcular

section which provides ready access to the necessary steps at

« Join the production team
« Production Shifter wiki
« Production mnﬂnﬁng (FIFEMON)

and d (FIFE) and requests (SNOW)
An overview of the website and lessons learned will be o Energy Science network ESnet o Experiment Tost Framawork (ETF)
discused. (1] « High Energy Physics Software Foundation (HSF)
Introdtct « LArSot Collaboration Disk and Storage Operations
ntroductiol « Open Science Grid (0SG) « Disk and Storage Operations Wiki
« Worldwide L (WLCG) « Top
T DUNE colabrstion s s ol e K eion,
it currenty has from over 200 nstutions. = G
mmmm\t&euﬂﬂwm«um"l otocnestopshop  COMPUTING TOOLBOX WORKING GROUPS
of information to ensure new or rusty collesgues maintan  pata Pormanent Working Groups
their _operations,  data_ management, _reconstruction,
simulation, and anasis skil sets. The large sue of the o Data access: disks, dCache « Software management
demands harmonizingdocumentation With o Data management tools: ucio, SAM, ifdhc « Database

4850 feet underground 3t the Sanford
0.

Codo

+ Data Management
* Workload :m Workflow

All Things Computing, DUNE

Claire David and David DeMuth, for the DUNE Collaboration

GETTING STARTED

Now to DUNE?

« How to join DUNE

 How to get a Fermilab account

Computing Basics Tutorials

» The basics: Unix Shell, Python, root

« HSF Training Center: Github, Docker,
cen

DUNE-Specific Tutorials

 Getting Started Tutorial

« Setting up a session (FNAL and

R DEEP UNDERGROUND
/s NEUTRINO EXPERIMENT
Redmine

Historially, Redmine publicly hosted DUNE FD and ProtoDUNE
Software, wikis, and Isue tracking. Currenty, SSO access Is
required, whie DUNE software has migrated to Github.

Code Documenta

Documentaton of the agorahms and sfvare f any g

e B e G i i ok
documentation  generator  which  automates o

documentation using extensible restructuredText files 1o

e T

Python project n 2008, and ha

e 8 M, Sy, g and Sandr 41

2 PO Tulurlal DUNE  software igrated to  the
: e .

Fclo Tl version-controlled platform GitHlub. GitHub offers a ticketing.
Holp Dosk e acitae deugting revkions framthe
e oy ofusr, hough GUNE et not Yt e A

» DUNE Computing Service Request
= DUNE Computing FAQ (Gitkub)

RESOURCES
Administration of information

Documentation

The documentaton related to the DUNE's computing aspects
Wil e accessible on a variety of platorms, each with specific
goals and access polices.

A5 a rule, access to DUNE documentation Is protected from
public access and requires single sign-on (S50) access to
materals hosted at both Fermilab and CERN. A challenge has

 Code access: cvms, GitHub, docker images ey
. N .

F rks & Toolkits ‘management * Data preservation

« CAFAna « Networking Computing documents

* GArSoft o “Software and
& Computing®

. Temporary Taskforce « Listof main DUNE Computing
. Documents

A S O BN ik
WikiMedia software, popular among_free

documentation.

Tha DUNE wld proddesu sietegpoe o DUNECompu,
imited to those with $50 crec
e e e e o

Stk main blocks form the top level (entry) of the DUNE

‘computing wiki Organizatir Computin Toobo,
ns & Monitoring, Working Groups, Resources,
e e T I e et pt i
poster, much of which s elf explanatory.

dovopes ad ek of th. et Wikt &
e mple.

With 3 valdated login, DUNE users are empowered to use,
h

* Dala Challenge
» Framework Task Force
 Calbration Task Force

DUNE Liaisons
« Hardware Groups.

Selected DUNE Computing editors have been selected to
take on an enhanced rol to develop content, often from
pre-Wik documentation streams

* ProloDUNE
* Far Detector
« Near Detector

Abouts, calendar meetings, and collsborations make up the Organzation block. The Computing Toolbox
collcs ks 1o da aces, analils tols, and lortn famewoks. Opaations actls are Inked

of Getiing oune
mﬂea‘ues e i s R e S Bl s ol oo St

Miore on DUNE Computing (1, Contacts. Gl dovd@cer o avi demuthEvcs e

CHEP 2023 All Things Computing. Poster 130

Conference talks

« Listof talks and proceedings
o Listof taks

Missing information?
* DUNE Computing Wiki "Where To Put
This®

A

B C DU

DUNE Glossary

ABCDEFGHIJKLMNOPQRSTUVWXYZ#

Term not found? See instructions on how to contribute.

teams have transitionad from the Aedmine. 1o using
B ey e o e
protected from modification.

Code Standards

ndards for LArsoft are well developed, while
DUe e cvdog svars e o deeopmen

User Support

For issves DU Compung, Gl s
e s AL moniter and.
o Rt Coroma o 8 ;mm ltorm
for all DUNE collaboratars to_ communicate
stons, wih dadkeid DUNE wxparts mantoring achiy.
Sendcein 6 the ffclFermia v reprting s,
Prolems, lcudeg apeatoal s tha cn vt be
bt oSt thanlt S T s i
e S s oy MRE ma L
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Alternating Current; when used in the phrase "AC coupling refers to a circuit element that filers out low-frequency components, such as constant
offsets, leaving higher frequency signal components. The frequency filtering is determined both by a resistor and a capacitor.

AcT

activation time stamp.

ADC
an:

Asampling of a voltage resul

AGKY

alog-to-digital converter

Andreopoulos-Gallagher-Kehayias-Yang

Amodel for hadronization of non-resonant inelastic neutrino reactions used in GENIE
GeV/c?, itis a KNO-inspired empirical model anchored on several
invariant hadronic masses between 2.3 and 3.0 GeV/c?, the model transitions linearly o a GENIE-
the simulation of events at higher invariant masses.

Authority Having Jurisdiction
An organization, office, or individual responsible for enforcing the requirements of a code or standard, or for approving equipment, materials, an

instalation, or a procedure (OSHA).

https

in a discrete integer

in some way to the input

Atlow invariant hadronic masses, typically less than 2.3

of iicad

abc.dunescience.or

For

tuned version of PYTHIA, which is also used for
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https://indico.jlab.org/event/459/contributions/11681/
https://abc.dunescience.org/

