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Slide that | have
been presenting for
years, with minimal

variations

e A software framework for distributed computing
e A complete solution to one (or more) user community
e Builds a layer between users and resources

USER Communities e Developed by communities, for
§ % & communities
= o  Open source (GPL3+), GitHub hosted
| 7\/ ' = Tl \J | o  Python3
|

o Publicly documented, yearly users workshops, open
developers meetings and hackathons

o Deployed mostly via Puppet on VMs (really, not

/ \ bound to any specific technologies)
Resources e The DIRAC consortium as

representing body



https://github.com/DIRACGrid
http://dirac.readthedocs.io/en/latest/index.html
https://indico.cern.ch/event/852597/
http://indico.cern.ch/category/4205/
https://indico.cern.ch/category/4205/

DIRAC | Public
DIRAC Grid Wmm A~
@pPython ¥ 108 Moriso % 167 (O ss 1Y 18  Updated 3 minutes ago

diracx-web  Public ﬁ

@ TypeScript o xFGPL-&O Y2 @ 2 Il 0  Updated 2 hours ago

diracx ' Public
The neXt DIRAC generation

@pPython Y5 Morrso ¥ 14 (O 25(issuesneedhelp) 9 11

Updated 3 hours ago

diracx-charts  Public

management ' public
management repo for DIRAC

@®rython Morizo Yo Wwo Os 111

Updated on Feb 22

pr-sweeper Public
Forked from AIDASoft/pr-sweeper

Cheery picks merged PRs to selected branches

@ryhon MMt ¥3 Wo (o 310 updated on Nov 28, 2022

tornado  Pubic
Forked from chaen/tornado

Tornado is a Python web framework and asynchronous networking library, originally developed at FriendFeed.

@rython &8 Apache20 Y5534 Wo (o 10 uUpdated on Aug 10, 2022

COMDIRAC

Helm charts for running DiracX A . ,\— Package to supply a comprehensive list of commands for the DIRAC user interface
un 23, 2022
@shel Wo ¥ 13 O7 112 update . . . . .
Several active repositories at https://github.com/DIRACGrid
Pilot ' Public In 16, 2022
DIRAC pilot 3.0 ‘
@rython W2 Morso ¥ 22 (Oa 113  updated 3days ago RESTDIRAC  Public

diraccfg  Public
DIRAC stand-alone cfg files parser A

@Python Wo Moprrszo ¥ 3 (o 10 Updateds days ago

WebAppDIRAC  Public

DIRAC Web front-end application WNAAAA Ganod
JavaScript T} 10 @GPL—&O 25’ 40 @ 9 I'l 0 Updated 3 weeks ago

DIRACOS2  Public ', SR SR

@Python Wo Moriso ¥ s (Os5 13 uUpdatedonAug7

Web API for DIRAC
@®ryhon Moriso ¥e Wws Os 112

Updated on Apr 13, 2022

DB12  Public
DIRAC 2012 fast benchmark
®ryhon Micriso ¥s wae O2 %o

Updated on Feb 28, 2022

DIRACWebAppResources  Public
Slowly changing assets for WebAppDIRAC
@®prython Morzo Fo Wwo (GOo 1lo

Updated on Jun 29, 2021

dirac-webapp-packaging  Public
Build tools for compiling javascript sources in DIRAC WebApp packages
@®ryhon Mopiso Fo Wo o 1o

Updated on Jun 29, 2021


https://github.com/DIRACGrid

ODIRAC  Today’s DIRAC (py3) stack

—— ==

| tornado 1| diraccfg Raehip DB12
<z 1
DIRACOS2 WebAppDIRAC Pilot
Client and

Conda-based Server code ExtJS6 + The _Pllot that

package thon laver flies in all the
“manager” What holds the Py Y skies”

business logic




ODIRAC Brief history of DIRAC

Started in LHCb as a MC production system at

around 2000

o Not called DIRAC yet
o bash scripts
o Running at production sites



ODIRAC “DIRAC2” - 2003

° . ’:pp? : ”pwpkﬂtwlp oduc
Started in 2002 e
o Python =
o xml-rpc —
o interfacing to EDG e
(European DataGRID) S
First successful grid = =

usage ever - Data Challenge’'04
o First use of pilot jobs based WMS

e |[nventing DIRAC = “Distributed Infrastructure with

Remote Agent Control”
o a completely made-up name, later abandoned



ODIRAC  «p|RAC3” - 2006 and 2007

e DISET protocol developed to address shortcomings of python’s xml-rpc
o provide RPC and file transfer mechanism (“dips://”)

e The CS (Configuration System)
e Accounting System

{
l DIRAC Services and Agents l
e Full refurbishment — oser )
e Planned 6 months, but ( RPC ) Fietranster ]
[ DIRAC Services and Agents ] effecnvely took 3 yea FS' ( DISET authorization J
P Eﬁ: e Ct|V ely Wha t we ( DISET protocol and object serialization J
. ’ [ SSL Authentication
# have still nowadays e
en
e Needed! or there would verson Feliciiet
[Configuration Service] [ Monitoring Service Logging Service ’ not be a D I RAC tod ay. | OpenSSL |
( TCP/P ]
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ODIRAC Open-sourced, wider adoption

THE INTERWARE

e 2008: large-ish reshuffling to become Multi-VO:

o DIRAC - the “interware”

o “vanilla” DIRAC created + extension mechanism

o LHCDbLDIRAC extension
Separated

e DFC
o LFC/AMGA replacement

e First multi-VO installations:

o France-Grilles, 2011
o EGI 2014

... as a Community Grid Solution
DIRAC is now used by multiple High Energy Physics
experiments and projects in other domains — ILC,
CLIC, Belle I, BES lll, CTA, VIP/biomed, etc. The
LHCDb Collaboration remains the main DIRAC user

for all its Distributed Computing tasks.
See, for example [20],[35],[98],[145],[292]

ek = ile
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ODIRAC Installations and communities

THE INTERWARE (that | knOW)

BESII i
Ch C o ‘ ® s D
@ C E ?e ﬁ[@ &Egempe - \,\,;S/% @

T Belle I
A framework shared by multiple experiments/projects,
. Grid~P both inside HEP, astronomy, and life science
/ X UK Computing for Particle Physics
Experiment agnostic
K. So2 2 . Extensible
@0 @ .
@e°’ ‘rceg Flexible
Cel-ACE
EISCAT T2\

{8 OpenMOLE




DIRAC Successful project

EEEEEEEEEEEE

e Example of a project evolving from an experiment
specific to a general-purpose one

e The pilot based architecture is adopted by all the LHC
experiments and multiple grid infrastructures

e Rare example of an efficient complex solution
o Both WMS and DMS at a scale

e Contributions from more that a hundred developers
during 20 years of the project life

o Plus specific extensions
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7N
v DlRAC DIRAC issues

e complex, with high entrance bar
o got better dropping python2 compatibility

e somewhat cumbersome deployment
o got better dropping python2 compatibility

e |ate on “standards”

o http services
o tokens
o  monitoring

e “old™-ish design (RPC, “cron” agents...)

e not very developer-friendly
o rather un-appealing/confusing, especially for new (and young) developers

e multi-VO, but was not designed to do so since the beginning
e no clear interface to a running DIRAC instance
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THE INTERWARE

DlRAC Some DIRAC developments

e Done: Python 3
o  py3 clients supported since version 7.2 (pip installable)
o  py3 server supported since version 7.3
o py2 support ended with 8.0 (released last week)

with some obvious exceptions of part of pilots code

e Done: ES/kibana/grafana dashboards

° :dips:// > https://
o dips: DIRAC proprietary protocol for RPC calls
o http: based on tornado

o most DIRAC services already available using HTTP
m  wesaid that http would be the default for all the DIRAC services from version 8.1

° : token support, and IdP (laM, Check-in)
° : running on kubernetes (goal: define a helm chart)
° . using celery and RabbitMQ (retiring executors)
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https://www.tornadoweb.org/en/stable/

DIRAC  issues with HTTPS in DIRAC

e started (too) long time ago, not yet finished
and even less adopted

e the horse (tornado) is feeling old-ish

e there’s still an RPC call to be made at the
end, no routes

e we are using our own tornado fork because
of GSI support

14



7N
UDIRAC  |ssues with tokens adoption

e DISET is x509 only, and will stay like that

DISET is the DIRAC’s own protocol

e Adding token support in the current
framework is far from easy, and error prone

(here | am not talking about tokens for submitting to HTCondorCE...)
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7N
UDIRAC The list can go on

the WebApp is highly custom, and somewhat un-maintainable
o with an intermediate python layer

runsv is “dead”, we create the RPMs...

DIRAC's plotting is “old-ish”

Moving to JSON serialization quite painful
Upgrades are not always easy, and sometime scary

we have been accumulating problems for years
out there the world evolved in different directions (e.g. REST APIs)
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N
UDIRAC Keeping the project successful

EEEEEEEEEEEE

- |t felt like we were at the end of a technology

cycle.
=> in order to keep the project successful we

are creating the neXt dirac incarnation in
what we dubbed project “DiracX”

17



DIRAC DiracX in just one slide

e [he neXt DIRAC incarnation

o DIRAC functionalities will move there
A cloud native app

Multi-VO from the get-go

Standards-based
Not a framework
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EEEEEEEEEEEE Considerations

e [he momentis now

e \What is possible to do nowadays, would

have not been possible only few years ago
e Risks

o time! We don'’t have the luxury to go slowly

19



ODIRAC

THE INTERWARE

(in dev) DiracX stack

DIRAC

DiracX-charts

Helm charts for
running DiracX
services

ZAN

 Lbrex__

The neXt
DIRAC
incarnation

What holds the
business logic

DiracX Web Ul

DB12

2

Pilot

See pres by
Christophe
tomorrow

ZAN

A modern
WebApp:
“‘just another
client”

See pres+demo by
Chris*2 tomorrow

ZAN

The same
DIRAC Pilot
(adapted, of

course)

See pres by
Alexandre on
Wednesday

20



DIRAC So, right now

e Supporting the current, production-level
DIRAC “stack”
e Developing for the neXt stack

21



ODIRAC Timeline

Stop Stop Stop
v8.0 support v8.1 support support
v7.3 v8.0 v8.1
DIRAC N/ \/ % \ '
stack T : L b ot : RS S
: May 2022 : ! Jan 2024 | (nextWs?) at some
"""""""""" : ....point

A ﬁ |” Using DiracX services

demo
(on v8.1.0aX) v0.1.0
DIRAC+X

certifications




DIRAC releases



DIRAC DIRAC v8.0 (production)

First major release in a while:

e Abandoned Python 2
e Added support for IdPs (laM, Check-IN)

o Can use tokens for submitting pilots to CEs
e Monitoring capabilities expanded

24



7N
UDIRAC Python3 and PyPI

THE INTERWARE

e DIRAC releases using standard pip package manager,
found on PyPI
o extensions had to adapt (already in DIRAC v7.3)

e Deployed in a conda environment created by DIRACOS2
installer
o which provides Python 3.11

e Support for platforms ppc64le and aarché64 (in addition to

the more common x86 64) have also been added
o through conda/mamba

25



Timeline

Tokens support

Basically: trying to respect

the WLCG timeline

Interfacing with IAM and EGI

Check-IN I1dP

DIRAC v8 adds

client_credentials flow for

submitting pilots

See pres
by Andrei
tomorrow

Milestone Date Description Depend | Teams
ID encies
M.1 Sep IAM is also in production for ALICE and LHCb. CERN IT,
2022 IAM devs
M.2 Dec DIRAC versions supporting job submission DIRAC,
2022 tokens deployed for concerned VOs (LHCb, LHCDb,
Belle-ll, ...). Belle-ll, ...
M.3 Feb VOMS-Admin is switched off for one or more IAM devs,
2023 experiments. CERN IT,
experiments
Prerequisites:
e Significant VO admin functionality I
issues in IAM have been re 1
e User registration, group and . 3
management have been swil https: dol.Of 01
IAM 0.5281/zenodo.7
e |AM services are sufficiently . 4668
e CERN IAM team is sufficient! ===
e Remaining VOMS-Admin us _
have been moved or will be
M4 Mar HTCondor installations at EGI sites have been | M.1 HTCondor
2023 upgraded to supported versions > 9.0.x. M.2 Dev Team,
WLCG ops,
Prerequisites: EGI ops,
e DIRAC versions supporting job sites
submission tokens have been
deployed for the concerned VOs
(LHCDb, Belle-ll, EGI catch-all, ...)
e HTCondor CE supports (adjusted) EGI
Check-in tokens
e |AM or equivalent in production for
ALICE, LHCD, Belle-Il, ...
M.5 Mar End of HTCondor support for GSI Auth (link).
2023
M.6 Mar Some storage endpoints provide support for WLCG ops,
2023 tokens (at least one per service type). storage devs,
sites
M7 Feb Rucio / DIRAC / FTS have sufficient token M.6 Rucio, g\l
2024 support in released versions to perform DC24 DIRAC, FTS)
using token authorization. experiments

FTS only?

26



https://doi.org/10.5281/zenodo.7014668
https://doi.org/10.5281/zenodo.7014668
https://doi.org/10.5281/zenodo.7014668

DIRAC / dashboards / (]

. fstagni Merge pull request #7039 from EwoudK/MonitoringDashesards am

Name

AgentMonitoring
DataOperation
ElasticJobParameters
GrafanaDemo
PilotSubmissions
PilotsHistory

RMS
ServiceMonitoring
WMS

diracLogs

Monitoring

Added support for OpenSearch
(ElasticSearch support was
already there), which also
becomes the favourite option

o dropped ES6 support
Added several OpenSearch
indexes that can be filled in
Added dashboard definitions for
Kibana and grafana
removed gMonitor and the
Framework/Monitoring
service (“ActivityMonitoring”)

27



DIRAC DIRAC v8.1

e Postponed to Jan 2024

e Abandoning the concept of “Setup”
o several changes/simplifications at CS and DB level
o unfortunately, many manual changes too

e Really, a major release, and the last of
DIRAC releases!

o with all the groundwork for transitioning to DiracX
m especially the database changes

28



From DIRAC to DiracX

29



EEEEEEEEEEEE

Transitioning (services)

|

DIRAC
client
%/ Legacy /
adaptor
DIRAC’s DIPS
services

30



ODIRAC

THE INTERWARE

Being adapted
to include the
legacy adaptor

Could be
already HTTPs

Transitioning (services)

/ Legacy /

| adaptor
proxy F>

DIRAC’s DIPS
services

REST-like

MySQL+OpenSearch

31



O DIRAC Transitioning

THE INTERWARE (agents + exeCUtOrS)

Python celery + RabbitMQ

B Raboit

https://docs.celeryg.dev/en/stable/g https://www.rabbitmg.com/
etting-started/introduction.html

NB: we have not yet started coding for this!

Transitioning from DIRAC agents and executors to DiracX tasks should be easy and
straightforward

32


https://www.rabbitmq.com/
https://docs.celeryq.dev/en/stable/getting-started/introduction.html
https://docs.celeryq.dev/en/stable/getting-started/introduction.html

ODIRAC | a1+a2

W N

THE INTERWARE 2024

Transitioning stages
(extreme summary)

Update to DIRAC v8.1

a. this, effectively, means also installing DiracX
Run few services in DiracX

Activate the legacy adaptor
a. traffic for the selected services will be redirected to

DiracX services

b. proxy — token behind the scene
You can now remove the legacy DIRAC

services

33



7N
UDIRAC Notes on updating

e Transitioning to DIRAC v8.1 and DiracX is, today,
not trivial. We will make sure that the procedure will
be made easier by the time the update will be
performed (it won't be “just a wiki page”).

o the update procedure will be tested.
e DIRAC and DiracX will coexist for a while. The

shortest, the best.
e \We'll be there to help, in various ways.

34



To conclude
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ODlRAC Exciting and busy time

e Rewriting DIRAC

o WMS functionalities will come first
o you are very welcome to come onboard
o your input is needed:

https://github.com/DIRACGrid/diracx/discussions >

Categories

) View all discussions

. Developer discussions

. Design discussions
Extension requirements

. Internal design

e DIRAC v8.1 will be the bridge for getting there

o WE'll try to ensure stability as much as possible

36



https://github.com/DIRACGrid/diracx/discussions

ODIRAC

THE INTERWARE

For Devs

BILD meetings:

DIRAC meeting

every 3rd week
Thursday at 10:00 AM CET

LHCb hosted

Clic, Belle2, EGI, GridPP, IHEP,
JINR, CTA represented

— you want to be invited? Just let
me know

DIRAC
Certification
hackathons:

every 3rd week
Thursday at 10:00 AM CET

LHCb hosted
Clic, EGI, GridPP represented

— you want to be participate?
Just let me know

Ihcbdirac.slack.com + Trello

BILDx meetings:

DiracX meeting

every 3rd week
Thursday at 10:00 AM CET

LHCb hosted

Clic, Belle2, EGI, GridPP, IHEP,
JINR, CTA represented

— you want to be invited? Just let
me know

37


https://indico.cern.ch/category/4205/
https://indico.cern.ch/category/4205/
https://indico.cern.ch/category/4205/
https://indico.cern.ch/category/4205/
http://lhcbdirac.slack.com
https://trello.com/diraccertification
https://indico.cern.ch/category/4205/

[8.1] Integration test fixes for DiracX #7231
urr wants to merge 5 commits into DIRACGrid: int tion from chrisburr

11 0pen oA

e Development and testing

sby t-tests (O

~6 FTE as core developers, a dozen contributing developers

Tests, certification, integration process is a daily work.

e We use (lots of) GitHub Actions, and Jenkins for some bits

@ test: added integration-cvmfs_matching test #39 PY We run Cel'tlflcatlon haCkathonS every 3rd Week
| G summary o install the latest pre-reason, run several system tests

Triggered via push 3 days ago

Sibe @ fstagni pushed - daoi6ss int_test

@ integration-local_install (2.7.18, r...
@ integration-local_install (2.7.18, i...

integ{tation.yml D”"aCX haCkathonS:

@ integration-local_install (3.6.15,r... on: push

@ integration-local_install (3.6.15, i... . .
@ integration-local_install (3.9.17,r... O @ irationais — . 1 St: httDS ://I n d ICO . Ce rn . Ch/eve nt/1 292289/ (4-5 J U I y C E RN )

g e e o nwamem s . @ 2Nd: https://indico.cern.ch/event/1304626/ (4-5 Sept, CERN)
® nacting 2719 it ecotn e 3rd: here, on Wednesday/Thursday/Friday

- —— Gt o Ath: 22-23 Jan ?? (CERN)

@ integration-cvmfs_matching Matrix: integration-local_install

@ ext-Ihcb_integration @ 6 obs completed

@ ext-Incb_integration_dirac_installer Show all jobs 38

Run details


https://indico.cern.ch/event/1292289/
https://indico.cern.ch/event/1304626/

ODIRAC Links

THE INTERWARE

e DIRAC’s doc: dirac.readthedocs.io

o including code documentation
e DiracX’s doc
https://qithub.com/DIRACGrid/diracx/tree/main/docs
o We might use RTD also for DiracX
® Dev+QOps+general questions:
o DIRAC qgithub discussions

O DiracX github discussions
m DiracX-Web discussions
m for speedy communications: https://mattermost.web.cern.ch/diracx/

do you really want also slack?

39


https://dirac.readthedocs.io
https://dirac.readthedocs.io/en/latest/CodeDocumentation/index.html
https://github.com/DIRACGrid/diracx/tree/main/docs
https://github.com/DIRACGrid/DIRAC/discussions
https://github.com/DIRACGrid/DIRACx/discussions
https://github.com/DIRACGrid/diracx-web/discussions
https://mattermost.web.cern.ch/diracx/

Plans for this week’s
ODIRAC Q/A + hackathon

e DiracX developers hackathon

e ... what you ask!
o “help me with update”

o “l need info on topic xyz"
o ...

Add your comments/questions to
https://cernbox.cern.ch/s/IDNZcRP5KCsbvV/Z/7
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https://cernbox.cern.ch/s/DNZcRP5KCsbvVZ7

Questions?

https://github.com/DIRACGrid



https://github.com/DIRACGrid/diracx

