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ALICE from Run 2/LEGO trains to Run 3/Hyperloop trains

The ALICE analysis framework allows the creation and submission of analysis jobs to the Grid. These jobs are monitored and resubmitted
using MonALISA. In Run 1 and 2, ALICE developed a system of analysis trains to optimize the usage of computing resources.

LEGO trainS% Running jobs per user
e Tool to run and manage analysis trains on AliEn providing a friendly oo
user interface
* Analysis code is contained in an AliEn package, AliPhysics oot
* Analysis tasks (wagons) using the same dataset are run together -
* Main workhorse for Run 2 analysis
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2020: 16 000 trains, 172 million Grid jobs, 39 000 average job slots
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Long-term plan

No. of running jobs

* During LS2, ALICE went through upgrades allowing to collect in e
Run 3 roughly 2 orders of magnitude more data than in Run 2 o0 ¢
* Run 3 data analysis uses ALICE Online-Offline (O?) framework e
* Run 2 data converted to Run 3 format, analysis moves to 0?2 -
* Hyperloop trains have been developed based on the solid LEGO
trains concept and integrated in the O? workflow e

- aliprod (MC productions) alitrain (organized analysis) alidaq (RAW data) users

* LEGO trains phased out and replaced by Hyperloop trains (.:'S



LEGO trains & v Hyperloop trains C% \

* Analysis train framework for Run 2 * Analysis train framework for Run 3
* Database: PostgreSQL, backend: MonALISA, frontend: static HTML * Database: PostgreSQL, backend: MonALISA + java-based model,
* Trains are divided per Physics Working Group (PWG), data type and frontend: React.js
collision system (87 active) * Unified trains throughout PWGs
* Same user interface for all users and train operators * Personalized user and operator interfaces, saves page configuration
* Requires train operators (per PWG) to test, compose and submit train runs * Analysis defined in JIRA, wagons are defined per analysis
: *  Wagons (02 workflow) can be enabled for an available O? tag or pull request
1. User Train Operator . . — —
¢ Adds wagon(s) (one or more 2. Composes a train test in a dataset for an * Immediate and automatic wagon test a - I - ( ’ ! ;‘)
analysis AliPhysics task) AliPhysics tag ¢ Wagon and dataset bookkeeping, allows wagons and train runs comparison

¢ Enables wagon(s) for a dataset 4. Recompose/submit train run after test
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Test Machine train ﬁles Name Correlations @ Configuration cfgPairCutRho of base subwagon is (ZEIY] by jgrosseo 10 July 2020, 13:58:46
. Gener files + executes tests | s

3 Ge erates test CoRgcaccy Work flow name 02-analysis-correlations @ Wagon is EEEITED by jgrosseo ey

5. Generates train jd| + scripts oo Name

E : : ; Correlations2
Bore Service Wagons/Centfality X Core S¢

Analysis
A Core Service Wagons/TrackSelection X Hyperloop Framework Test Analysis
axisDeltaEta I:[E Fixed Width v | Workflow
n . . Train run result Bins 40 . o02-analysis-correlations-collection
Wagon conﬁguratlon Editing wagon LegCoef_an_xexe_ Train Run (PWG train overview) el 2 When enabling a wagpn, there is no ng Dependencies
- Running triggered on 01 May 2021 02:57 (11d 11:52 ago) Running time per job on train submission. + Core Service Wagons/Centrality,Core Service Wagons/EventSelection
J Basic settings ‘ ‘ settings ‘ ‘ i i ‘ ‘ Testing statistics ‘ - Train finished, masterjobs submitted: 1, last run: 280234 T 40 : Max 2
= - T |
Wagon name R Files Files copied to the Grid successfully | file copying log | train files in FC g ‘ SRR I:[Z] Ebed Width 5
NB. Only alphanumerical characters (a-z, A-Z, 0-9) and finderscore (_) allov Processing | Processing progress o 16 . @ Wagon is [FXEET) by jgrosseo 10 July 2020, 13:59:20
60 total, 59 done, 1 error, 0 active, 8 | I : I L Y R e e
Wagon owner raquishp V| Only users who have a wagon in somf train are displayed. = g | Min | -1.5707963267
ging progress: 1 total, 1 done, 0 error, 0 active, » | lin . )
Merging | intermediate merging: stagel (3/3/0/0/0) stage2 (0/0/0/0/0) _g j | | - ! L J (.'A Waaon is EF¥E® by jarosseo
Wagon grou it v stage3 (0/0/0/0/0) stage4 (0/0/0/0 S g
gon group Defau ge3 (0/0/0/0/0) staged (0/0/0/0/0) i | | Datasets: | 0150 gey v
5 Runlist 1: Status of final merging job (stage 5) | merged files in FC ° | axisEtaEfficiency
Macro path PWGCF/EBYE/LongAsymmetry/macros/AddTaskLégendreCoef.C Final AEn Output dir: /alice/cern.ch/user/a/alitrain/PWGCF/CF._PbPb/9682_20210430- 52 | { ) @ Max PSS ®AVG PSS ~ @CPUTIme o Wall Time ® Throughput )
By default macros are searched within $ALICE_PHYSICS. If you need a mac  Merging | 5557/ merge 8 } | 7568 4m 40s 1n.4MBjs
path. [3
Examples: PWGCF/macros/AddTaskPhiCorrelaffons.C or $ALICE_ROOT/ANAI Train run finished at: 01 May 2021 23:22 (train duration: 20:25) 51 1 ! 55 6B g o - ne0e) T Byjgrosseo 08 September 2020, 09:52:12
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Hyperloop trains (X , )
Train run result
. . . . General Test Results Test Graphs Submitted jobs Grid Statistics Merged Output Clone
* Mostt ti tomatic based labl
ost traln operations are automatic based on avallapble ,
Package tag nightly-20210527-1 Wagons HistogramsFull
target memory and wagon configuration compatibility 2L Lty SpectraTPCPIKP
Operator alihyperloop EventSelection
. . -
[ ] R | d I b I t t Settings slow train (] derived data
equires Iess an obal traln operators PIDTPCFull
Test status Done (test output) TimestampCreator
Dataset definition Target Grid - Single core TrackExtension
Latest change by raquishp at 28 May 2021, 11:36:27 m N .
LHC150_dev (RUN2) * Train status Done TrackSelection
it onh - Train created 27 May 2021, 02:01:02
child1 only . L 5 i
. - Train submitting | 27 May 2021, 02:04:39 cpuUsedAbsolute {J Per Device
 Activated  Run final merging over all runs in this dataset .
All 27 May 2021, 02:04:51 = a ~
AF staging: jobs ay 2021, 02:04:5 B6s
submitted Timestamp: 44s
. . P Full Train : 4
Automatic Composition Train finished 27 May 2021, 09:43:45
. . 02-analy nt-selection : 15ms
Train duration 7h 38m 53.1s 45
Automatic composition: Scheduled Composition CPU max: -1 Composition max trains per analysis: 14 . N 0S| 02-ana pid-tpc-full : 21ms
Composition schedul l Monday - 9:00 “ Tuesday - 11:00 ” Wednesday - 9:00 | Thursday - 9:00 H Friday - 9:00 ” Saturday - 9:00 “ Sunday - 9:00 Job status Total:95, Done:91, Active:0, Wait:0, Error:4 ) 02-analysis-spectra-tpc-pikapr : 17ms
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. [— 4 g 02-analysis-trackextension : 12ms
Prodactiohs (1) * Expend A Wagon PSS Memory Private Memory  CPU Time cooB 3 3s
Calls Transfer size @»
PV Train run 170 / P pop— % ©02-analysistutorial-histograms-full-tracks : 5ms
Max K b
Reader ./ Avg  12GB 794.8 MB 1m 51s & Reader : 1.8s
Train submission Slope 39MB/s  18MB/s 1554 writer : 10ms
Wagon Analysis User Package tag (RLLEED Enabled Test Status b (&5 D Compose . Max 3087 MB 1205 MB o 0 o b Jl
type Memory Memory EventSelection ./ Avg  1504MB 147 MB 3s
- =0 Slope -360.1KBfs 179.5 KB/s
Search 7 records. Search 7 rect Search 7 1o Search 7 records. Al v Allv
m Max 257 MB 96 MB Oms €
HistogramsFull P — - 2 s 20s 30s 40s 50s 1Tm2s 1m16s 1m32s 1m48s
SpectraTPCTiny Hyperloop ... jgrosseo  nightly-20210512-1 newer 1 day ago ® 28GB 19GB s‘\/g ; § S Time
lope  87.7 KB/s 157.4 Bfs
SpectraTPCPIKP O2lIntegra...  alihyperloop nightly-20210514-1 fixed 6 hours ago ® 25GB 1968 u] Max  2263MB 1583 MB roaR T votal| Done | Active | Wait | Error | Meraing
. . ) PIDTPCFull ./ Avg 185.5 MB, 120.2 MB 38s Search 11 Sea Search 11 records. Al_v]
SpectraTPCTiny 02 Integra.. alihyperloop nightly-20210514-1 fixed 6 hours ago @ 2.8GB 19 GB O Slope 368.5KBjs 117 KBs e
2272622805 246392 Jalice/data/2015/LHC150/000246392/pass5_lowlR/PWGZZ/Run3_Conversion/170_20210506-0955_child_1/hy_8456 20 18 0 0 2 Done
Correlations O2lIntegra...  alihyperloop nightly-20210614-1 fixed 6 hours ago ® 29GB 1968 O Max 166.4MB  90.5MB 2272622803 246391 falice/data/2015/LHC150/000246391/pass5_lowlR/PWGZZ/Run3_Conversion/170_20210506-0955_child_1/hy_8455 16 15 0 0 1 Done
) ) Warning e 5 ERECHSTECHIKE B Avg  1429MB  886MB 3s 2272622802 245068 falice/data/2015/LHC150/000245068/pass5_lowlR/PWGZZ/Run3_Conversion/170_20210506-0955_child_1/hy_8454 5 5 0 0 0  Done
SEEEIRERA FUEATEED 0 [VRED W A : s1cs 2108 Slope  357.1KBfs 539 KB/s 2272622800 245066 /alice/data/2015/LHC150/000245066/pass5_lowIR/PWGZZ/Run3_Conversion/170_20210506-0955_child_1/hy_8453 6 6 0O 0 0  Done
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Click for more details... 2272622790 244980 HC150/1 Jpassb_| Z/Run3_Conversion/170_20210506-0955_child_1/hy_8449 6 5 0 0 0 Done
Target:  Grid - Single core Tag:  nightly-20210512-1 Total PSS: 2.9 GB Total private: 1.8 GB 1 wagons selected 2272622786 244975 falice/data/2015/LHC150/000244975/pass5_lowIR[PWGZZ/Run3_Conversion/170_20210506-0955_child_1jhy_8448 4 a o o o Done
2272622784 244918 Jalice/data/2015/LHC150/000244918/pass5_lowlRIPWGZZ/Run3_Conversion/170_20210506-0955_child_1/hy 8447 5 6 0 0 0  Done
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