INTRODUCTION 1

Our main framework is Athena, which we are in the progress of
migrating to become multithreaded for run-3 (main motivation:
memory)

» Our Athena repository is >1 million lines of python and ~4
million lines of C++

» ~250 unique committers to master last year, ~30 commits

per day Proportional Set Size AthenaMT vs AthenaMP
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» (Coarse) Analysis Model View #threads/#processes


https://gitlab.cern.ch/atlas/athena

BUILD-VIEW OF ATHENA 2

» Disambiguation of Package:

» Inside Athena: a directory containing a CMakelLists.txt file
and typically a bunch of source file

ATHENA
(ATHSIMULATION, ATHANALYSIS .)

GAUDI

ATLASEXTERNALS

» Can recompile one or few packages for development
or debugging

» Allows us to build subsets of the source-tree for
dedicated workflows:

» AthSimulation, AthGeneration, AthDataQuality,
LCG ‘OVERRIDES AthAnalysis

(EG GEANT4)

» For an external packaging system (like spack), Athena is
one package (like ROOT, or geant4)

ROOT, ETC

» We have detailed instructions on how to build Athena:

» https://atlassoftwaredocs.web.cern.ch/guides/build_release/



https://atlassoftwaredocs.web.cern.ch/guides/build_release/

COMPONENT VIEW 3

Building blocks of Gaudi

o Algorithm

Hist Transient Persistency
IsTogram Histogram .
| Service Service
4 AISO, handles and a | ‘ Store ’

scheduler (see later)

> Athena is based on o Main building block of the Event Loop Aoplcation C
o Called once per event Manager 3( SeEl\zr:) r (e )| Converter
° ° P l::_j Anal
GAUDI, so uses similar e e
O AIgTooI Messgge J “{ Event Data | | 8 NCPati: Persistency Data
com pO nent o A plugin that helps an Algorithm perform Service | Service Qo Service Files
some action , ! Transient
JobOptions | Event St
i Service Algorithm \ Ve otore )
» Algorithms, Tools o service ‘ ( |
g / o A plugin providing a common service to Par;icle'Pmp.M Detec. Data | E’;";fc'fg: Persistency
. multiple components ehvice Service Store Service
d nd SerV| Cces o Examples: Transient Data Store, Logging Other
Service, Random Number Service Services

Intro to Gaudi/Athena



http://www.apple.com/uk

COMPONENT VIEW 4

SERIAL ATHENA (RUN1/2):

E ~ ALGTOOL1

ALGORITHM2

ATHENAMT (RUN 3):

ALGO1/EVTT ALGO1/EVT2

~~

ALGOZ/EVT2 ALGTOOL1

ALGO3/EVT2 AL G02/EVTA

Q.

@)
SERVICE1 9
4qc'; nLGO4/EVT2 SERVICE]
>

ALGORITHM3 ALGO3/EVT1
! SERVlCEZ ALGOA/EVTT 3 SERVICE?
Algorithm execution order determined by

Dedicated Service to hold event a scheduler.
data

Event Loop

Dedicated Algorithms (& SIDE REMARK:
services) for I/O THE CONCEPTS OF GAUDIHIVE/ATHENAMT HAVE PROVEN

VERY USEFUL TO INSULATE JOHN DOE PHYSICIST FROM THE
I — — NITTY-GRITTY DETAILS OF THREAD-SAFETY




SIMPLIFIED FLOWCHART WITH CALIBRATION LOOP
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SIMPLIFIED FLOWCHART WITH CALIBRATION LOOP
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ANALYSIS MODEL

FOR RUN-3, MOVING TO NEW PRODUCTION
WORKFLOW AND ANALYSIS DATA FORMATS IN

RUN-3

NEW PRODUCTION WORKFLOWS AND FORMATS

carousel & disk buffer One type

~40-50KB/ev

Tape

Onlyusedfor * = = « = = =« = =« - -
special workflows

Skimmed
Many types
<50KB/ev

DAOD_PHYS: DAOD_PHYSLITE:

50 kB/event, combined 10 kB/event, very today’'s DAODs: AODs:

single DAOD format (for condensed and Significantly reduce Larger fraction only
MC. but also DATA) AOD calibrated objects, very number of today’s available on TAPE
event data model important for HL-LHC,  DAQODs

(EDM) AOD or ntuple EDM, 9/14

ideal for DOMA/XCache




A (LITTLE BIT) MORE ON ATHENAMT

Data Flow precedence rule

» AthenaMT uses Intel Threaded Building Blocks (TBB) for B TuR
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» Configuration, Initialization and Finalization are performed

serially in the "master” thread -

» Only Algorithm::execute() is concurrent R e
» Algorithms are only scheduled when their input data gy

becomes available (rely on DataHandles to express ,
dependencies) o

» Several instances of the same Algorithm can coexist (via o
cloning) -~

@ Algorithms

» Multiple events can be executed concurrently
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BUILD SYSTEM

entries

Comp. CTest
. . Extern. CMake o . ART ART CVMFS CVMFS
Release Job time stamp git clone . i Build time errors Test time errors .
build config LOCAL GRID (on server) (on client)
(w/warn) (w/warn)
2020-03-04T2134 2020/03/05 04:37 /] (/] (/] 2020/03/05 04:37 - 2020/03/05 05:52 2(2) 145,28 43,162,84,35 2020/03/05 06:30@ 2020/03/05 06:41
2020-03-03T2133 2020/03/04 04:34 /] & (/] 2020/03/04 04:34 - 2020/03/04 05:46 3(3) 147,26 2,196,84,41 2020/03/04 06:21@ 2020/03/04 06:31
2020-03-02T2133 2020/03/03 04:29 v} v v 2020/03/03 04:29 - 2020/03/03 05:44 1(1) 151,28 0,197,86,34 2020/03/03 06:24 G 2020/03/03 06:32
2020-03-01T2140 2020/03/02 04:32 (/] v v 2020/03/02 04:32 - 2020/03/02 05:41 151,28 0,197,84,39 2020/03/02 06:13@ 2020/03/02 06:21
2020-02-29T2133 2020/03/01 04:32 ] v v 2020/03/01 04:32 - 2020/03/01 05:46 151,28 0,195,83,41 2020/03/01 06:208@ 2020/03/01 06:31
2020-02-28T2133 2020/02/29 04:31 (/] (/] (/] 2020/02/29 04:31 - 2020/02/29 05:42 151,28 0,179,100,38 2020/02/29 06:28@ 2020/02/29 06:31
2020-02-27T2133 2020/02/28 04:35 /] (/] (/] 2020/02/28 04:35 - 2020/02/28 05:44 2 (2 145,34 0,183,94,40 2020/02/28 06:18@ 2020/02/28 06:31
2020-02-26T2201 2020/02/27 05:06 (/) (/] (/) 2020/02/27 05:06 - 2020/02/27 06:12 150,29 0,173,69,73 2020/02/27 06:496 2020/02/27 07:01
2020-02-25T2133 2020/02/26 04:43 (/] (/] (/] 2020/02/26 04:43 - 2020/02/26 05:49 2 (2 139,40 0,191,92,32 2020/02/26 07:05@ 2020/02/26 07:11
2020-02-24T2133 2020/02/25 04:37 v} v v 2020/02/25 04:37 - 2020/02/25 05:42 2(2) 144,35 0,188,93,34 2020/02/25 06:15@ 2020/02/25 06:21
2020-02-23T2132 2020/02/24 04:39 (/] (/] (/] 2020/02/24 04:39 - 2020/02/24 05:45 2(2) 129,42 N/A 2020/02/24 06:216@ 2020/02/24 06:32
build ~20 b h igh
~
» We current bui 0 branches per night
MR queue occupancy (30 days)
mult;ple i

» Run unit tests, local longer tests, and

grid-based large statistics test

» Run Cl on every merge request:

» currently using Jenkins, but

investigating moving to GitlabCl

Open MRs

none

400

300

wip
total

review-approved
review-pending-expert
review-pending-level-1
review-pending-level-2
review-user-actio1566276590
review-user-action-required

2020-02-27 15:40 (CERN)
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