=F

i

nnn

|

5

i

Wselection at the e
» ob.select= 1 nd -add SN
_ob.select=1
-Scene.objects.actiw
Selected™ + str(modifies
Swirror ob.select = @

» bpy.context. selected_ob”
#ata.objects[one.name].se

'hrl:("please select exacthy
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Build system & distribution
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SYSTEM
COMPOSITION

* Software-based system with some firmware elements

* Firmware

* Timing and readout

* Software

* Custom DAQ framework for data
readout /processing /storage

* 4 detector electronics control interface

* Mix of custom & off-the-shelf solutions in CCM,
DQM

[T
v
|

Control, Configuration, Monitoring 555

and
Data Quality Monitoring

o
N}

Trigger

Readout

Detector electronics
software

Data filter

=l
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DEVELOPMENT
PLAN

* Release-based, driven by

* Short-term DAQ & DUNE milestones: complete
system for PD-HD-Il by Q1 2022; Support for
coldbox run(s) in 2021
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* Team distribution: keep engagement high with
short release cycles (by-monthly) & release goals
aligned with project milestones.

* Each release characterized by a reference system layout

* Hybrid incremental /iterative development model

* new elements added and existing interfaces

updated at each release

* Plan aligned with Vertical Drift milestones

Multi readout processes Coldbox test release (postponed) Complete system

* CE integration ¢ TP streaming * VD TDE support
* HSI application * CE and PDS integration * Multiple builder processes
* ICEBerg Support @ FNAL

Single-process "mini" DAQ Separate trigger and daq processes




DEVELOPMENT CYCLE

* Development cycles are aligned with releases

Specifications
(Coordination
Team)
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* Release goals are discussed /confirmed in the DAQ

coordination team, and specifications agreed upon Dt bution and lnplacigeile
orking

announcement
groups)

* Implementation carried out within the consortium WGs

* 2 weeks ahead of the release date: pre-release

distribution — semi-final version of tools, external

Pre-release -

dependencies and core packages Testing tools and core

packages

* On release date: final build & 24h “cooldown” period N

Release

(11th hour bugs and patches) candidate

* Distribution and announcement to the consortium
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DAQ APPLICATION SOFTWARE

alk ©Y kgiety

el
* Code organised in packages e

* “package” basic versionable entity Q
* Programming languages: ﬁ
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o C++
* jsonnet for data-structure definition

* Python for configuration and scripting

Code hosted on GitHub
* Deployed on CVMFS as UPS products

25 DAQ packages in the latest release (dunedaq-2.6)



OS: Centos7 /Scientific Linux 7

* Old. Dictated by CERN/FNAL support, for compatibility with expected
computing environment at the labs

Basic tools: gcc, python, cmake...

* Moved away from ancient system versions
* Selected versions available pre-compiled via FNAL-SciSoft

External libraries and tools: boost, highfive, felix,...
DAQ [LExere! braries and tools boost, highive, felix,..

* Either pre-compiled by SciSoft or compiled and packaged by DAQ

S O F T W A R E * Patches only allowed for compilation purposes

* External build scripts versioned and tagged as part of every release

S T A C K * 33 externals in the last release (centrally provided)

DAQ — core components

* i.e. packages required to build modules and applications

* Logging, error reporting, application framework

DAQ / Detector — application components

* i.e. packages implementing modules and applications
* Felix readout interface, trigger record builders, data writers, ...




® O @ () Deltavariant 60% more transmissit () DUNE DAQ x € ipbus-contrib/trenz +
4 D C O @& github.com/DUNE-DAQ | P

Bi CodiMD - Collabo... () Create New Page .. [ff] Standard Colors...

LTOZ aunr g1 - YAD OVA dA - P3Yl olpupssay

0 Search or jump to.. Pull requests Issues Marketplace Explore
* GitHub: good balance between features and BUVE ounenao
fle Xi bi I ill.y [ Repositories 53 ) Packages ~ People 50 A Teams 8 [/ Projects 2  # Settings
. Q_ Find a repository... Type ~ Language ~ Sort + Customize pins m
* Offers access control, task management, wikis and |
docs Win Top languages

Repo for official DUNE DAQ software documentation @ C++ @Python ® Shell © CMake

ConﬁnUOUS integrQTion @shell ¥2 vro (D12 112 Updated 31 minutes ago ec

readout People

L4 N o n e e d fo r F NAL / C E R N q CCOU nts fo r n eW Use rs This package contains Upstream DAQ Readout specific software and utilities, M A ~ M

appfwk DAQModules, CCM interface implementations, and software
emulators.

®c++ ¥5 r1 (D10 (11  Updated 33 minutes ago

o
* DUNE-DAQ Organisation - "

@®rython ¥ 2 Yo (D8 111 Updated 4 hours ago

* 53 repositories, 50 users and growing isger b | [nme

Trigger infrastructure of the DUNE DAQ
®c++ ¥3 %0 (D1 112 Updated 5hoursage

P
TS
N8

k:
T@W

«

fixlibs M
FELIX Readout Card related software libraries, modules, and utilities.
P [TTN S 1Y




DAQ PACKAGE

* Application software elementary block

. . . . . L— flxlibsConfig.cmake.in
* Versioned, each in a dedicated git repository | CMakeLists.txt

— docs

— configure-the-FELIX-card.md
— README . md
L
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* with a defined set of dependencies

include

L— flxlibs
plugins
python

L— flxlibs

* Supported by cmake extension (dag-cmake). B  Faibs

* Corresponds to a cmake package

* Enforces standard package structure

|
|
i
I__
i

* Easily add components (library, plugins, etc..)

L

Example: flxlibs

e Generate code from schema files

* Standardize build and installation targets



BUILD SYSTEM

* Toolset to streamline the development of DUNE
DAQ packages (dag-buildtools).

* Main functions
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* Create lightweight, self-contained C++ / python
work-areas based on a DAQ release

* Where one or more DAQ packages can be easily
checked out and compiled

* Guide the developer through the stages of the build
(cmake project generation, build, installation, ...)

* Run unit-tests

* Perform code linting /formatting

* Provide a runtime environment for testing newly
compiled code



PACKAGING

* DAQ Software distributed as UPS (Unix Product Support) products
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* Easily configurable to distribute additional elements together with header

and libraries (e.g. schema files, python modules)
* And to make them available via environment manipulation

* Native support for concurrent installation of multiple versions of each

product on the same machine

* Large pool of packages and tools in UPS format made available by FNAL
SciSoft pre-compiled

* Ongoing: evaluating SPACK (https://spack.io/) as a potential, more

modern alternative

- ..


https://spack.io/

DISTRIBUTION

* DAQ Software primady distribution channel: CVMFS (CernVM-File System) service
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* Tarballs and docker images also available

* Repositories hosted at FNAL

* dunedaq.opensciencegrid.org, production:

DAQ releases, ups products pools, build tools

 dunedaq-develop.opensciencegrid.org, development:

nightly builds, experimental ups products

* Updates available world-wide in O(1h) to any CYMFS client

* no user intervention required
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eo00 € JCF: add more precise referenc X

q C 0 @& github.com/DUNE-D u
CodiMD - Collabo... Create New Page -... il Standard Colors... ‘ o N I I N U o U S
() Summary Build_against_dev_release

INTEGRATION AND
NIGHTLY BUILDS

* Two tier Cl setup, based GitHub actions

* Full build of all packages (develop
branch) every night

* Single repo: build against the last

successful nightly at every commit




¢ JCF:ad ! About readout - DUNEDAQ So' X ()

Cc N dune-dag-sw.readthedocs.io

DUNE DAQ Software Documentation Home Home Packages ~ Q Search € Previous Next=

Online documentation hosted on e

Building

To get the "tp_frames.bin" TP data:
’ curl https://cernbox.cern.ch/index.php/s/686nd0gupT1i2RW/download -0 /tmp/tp_frames.bin

Instructions on how to test the fake raw WIB TP readout will be provided here

- Examples
rea d t h e d 0CS.10 Enabling the fake TP ’ A Deeper Look Into Readout: Functional Elements

e Data-flow Diagram (DFD)
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A Deeper Look Into . " - "
3 The functional elements are seen on the following DFD. Color codes indicate the ownership (or
Readout: Functional

L4 G e n e rq Te d f ro m Th e CO nTe nT Of Eloménts responsibility) of the DAQ subsystems: Dataflow (=blue) and Upstream DAQ (=red).

Looking into the

docs/ in each DAQ package A .,
* Documentation sources in =2 & & & @ _
P g s
Markdown ""“""'“‘”" =5
iy

* Native support for multiple """fi" e .

concurrent versions T

I | | I I I Front-End Domain
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SERVICES
DISTRIBUTION

* Prototyping the use of Kubernetes + Docker for
distributing CCM /DQM services to small
installations and testbeds

* Promising solution for delivering complex

configurations with small effort

* Prototype under evaluation (pocket) includes
* Monitoring: InfluxDB+Grafana

* Logging: ELK stack

kubernetes monitoring Q  Search + A

*4

= Workloads

Workloads N Workload Status -
Cron Jobs
Daemon Sets
Deployments
Jobs
Pods

Replica Sets

Replication Controllers

Deployments Pods Replica Sets
Stateful Sets Py P
Service
Ingresses Deployments = -
Services
Name Labels Pods Created *  Images
Config and Storage
@  opmonlib-proxy - 11 10.days ago nginx
Config Maps ~
Persistent Volume Claims @ grafana app: grafana /1 10 days ago thla'ﬂ‘;le::tmvpockergra(a
Secrets
@ influxdb - /1 10.days ago influxdb:1.8
Storage Classes
Cluster @  telegraf - /1 10daysago  telegraf:1.10.0
Cluster Role Bindings 1-40f4
Cluster Roles
Namespaces Pods = -

88 General / minidagapp «

New trigger records Processed packets Overwritten packets

10 0

Queue sizes of wib links New packets received from DLHs

0 0 0 412 0 1 1 0

00:10 00:20

Link 0 Link1 Link2 Link3 Link4 Link5 Link6 Link7 Link8 Link9

New records received by datawriter Buffer cleanups
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DAQ
FIRMWARE

Code organisation similar to software

* Firmware “package” basic versionable entity
* 1 package 1 git repository

with different granularity

* Just 6 packages between timing and readout
* Of larger complexity — multiple projects per package

Languages

* VHDL
* Tcl for scripting

Toolsets

* Xilinx Vivado & MentorGraphics Questasim

Code hosted on GitLab at CERN
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&P GitLab Projects ¥  Groups ¥  More ¥

T

BUILD SYSTEM, CI AND :
DISTRIBUTION

* Build system
* |IPBbus Builder — Initially developed in CMS
* Defines standard package structure, streamlines the typical
simulation and sythesis workflow
* Continuous integration
* Simulation and builds triggered at every commit, full builds
for Merge requests
* Automatic distribution

* MR and tags build products automatically uploaded to
EQS, including address tables and build logs

»>

Merge branch 'newbold/hsi_dev' into 'master’

Newbold/hsi dev

See merge request !28

@© 45 jobs for v5.4.0 in 12 minutes and 59 seconds (gueued for 3 seconds)

- 212bbdfo fy

19 Norelated merge requests found

Pipeline Needs Jobs 45 Tests 0

Setup Checks

@ setup_buil.. (& @ check:boreas
@ check:boreas

@ check:bore...

@ check:boreas.
@ check:chrono
@ check:chrono...
@ check:crt_pe...
@ check:crt_pe...
@ check:endpai...
@ check:endpoi..
@ check:fanout...
@ check:fanout...
@ check:fanout...
@ check:ourobo...
@ check:ourobo..
@ check:ourobo...
@ check:ourob...
@ check:overlor...
@ check:overlor...

@ check:over...

() checkoverlor...

Timing system

Q

Q

Q@

Builds

@ build:boreas_... i

@ build:boreas_... i
[s] @ build:bore... (s

@ build:boreas_...

() build:chronos.. [s)
c () build:chronos.. [s}
Z @ build:crt_peo...
fs] @ build:crt_peo...
[s] @ build:endpoin... i
o] @ build:endpoin... 3
[s] (©) build:fanout_...
c () build:tanout_.. [
Z @ build:fanout_...
(o]} @ build:ourobor...
its] () build:ourobor... &
(o] @ build:ourobor... 3
s} () buildoverlor... (S
c () build:overlor... (G
] @ build:over [
(o]} @ build:overlor... |
(s} @ tarball_bare_... I

() tarball_repo

firmware Cl

Publish

@ publish:tag

c
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SUMMARY

A solid development process o both sof 4

. or both sottware an
has been devised by DAQ fiemware
consortium in the last year

A complete set of tools has been created to support
the process from code checkout to products distribution

A release-based aligned with HD and VD
development plan is in place  project milestones

R&D continues to improve

e.g. SPACK, Kubernetes, etc...
tool and coverage



