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Overview and Motivation

Evolving experiments have evolving dataflows and data models

— How do we maintain software to ensure continued data utilization?

Simple structure that can be learned and adapted easily

Regular software testing to follow impact of sporadic changes

Efficient workflows to adapt to rapidly changing operational situations

Successful knowledge transfer, adapting new procedures when needed

— Provide an easy-to-use, sustainable legacy workflow!
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@ 2-3x reduction in events, with 2x reduction in average event size

@ Consistency of selections between years when possible
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Supporting the Processing — Run 1/2 Legacy Stack

For analyzing Run 1/2 data there is a
legacy stack maintained

LCG
@ Everything from LHCb upwards is Gaudi Latest
updated B
LH .
o Builds on latest LCG & Gaudi S Marco Clemencic

projects are dropped Rosen Matev
Mark Smith
+ others

@ Maintenance for obsolete @ Marco Catteneo

@ Collaboration with core computing
team to ensure stability and
performance

@ New tools can be added to process the
legacy data after the productions! ad hoc support

e Only release when necessary
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Collaborating on a Campaign

Getting Started — Fresh Faces, Fresh Ideas

Run 2 Workflow
Analyzers

Run 1 Workflow
- Analyzers—

I .. |

PAWG_2018-patches

Liaisons
PAWG_stripping21-patches

Who's Responsible?
@ rnayzers
@ Uiaisons

@ coordinators
stripping21-patches 2018 _patches

Coordinators Coordinators

Coordinators Coordinators

Restrip Campaign

@ Liaisons from Physics WG to support the campaign
@ In depth training to assign roles, technical crash course, and update

workflows
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Advertise the Plan... Then Deliver!

Assigned Pogiess  MAY2023 | JUNE2023  JULY 2023  AUGUST 2023 SEPTEMBER 20 OCTOBER 2023 NOVEMBER 20 DECEMBER 20 JANUARY 2024

18 152229 5 219263 10 7 24 31 7 14 2128 4 1 1825 2 9 162330 6 132027 4 1 1825 1 8 152229
MMM MM IR M I M M R M I e

2023 Stripping Campaign 100%
+ Development and Testing 100%

Line Development 100% I
Testing and Late Development 100% [

© Tosk| Mil 1

&+ valdation o 100% .

Create 2018 Validation Data 100% m
Create 2017 Validation Data 100% m
Create 2016 Vaiidation Data 100% =
Check of First Validation 100% -
Correctand Re-test 100% -
Recreate Validation Data 100% ]
Final Validation Checks 100% -
Contingency 100%

© Task| Group of Tasks

« Data Production 100%

Processing 2016 Data 100% -
ceRN Winter Cosure 100%
Processing 2017 Data 100% -
Processing 2018 Data 100% I

or | Group of

@ Limited training and development time — Need to be efficient!
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Advertise the Plan... Then Deliver!

2023 Stripping Campaign
 Development and Testing

Line Development

Testing and Late Development

© Tosk |
% Valiation

Create 2018 Vaidation Data
Create 2017 Valcation Data
Create 2016 Vaiition ata
Check of First aiidation
CorrectandRe-est
Recreate Vaidation Data
Final Validation Checks
Contingency

© Tosk |

« Data Production

Processing 2016 Data
ceRN Witer Closure
Processing 2017 Data
Processing 2018 Data

© s tesone

Progress

100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%

MAY2023 | JUNE2023 | JULY2023  AUGUST 2023 SEPTEMBER 20 OCTOBER 2023 NOVEMBER 20DECEMBER 201 JANUARY 2024

18 152229 5 219263 10 17 24 31 7 142128 4 1 1825 2 9 162330 6 132027 4 1 1825 1 8 15222
MMM : Ak MHMEHEME MMM MMM MNE

e

MM W !

@ Limited training and development time — Need to be efficient!

@ Tight production windows — No contingencies, have to get it right first!
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GitLab Milestones — Modern Bookkeeping

Issues 0 | Mergerequests 125 | Participants 0  Labels O

Work in progress (open and Do Waiting for merge (openand (3 0 Rejected (closed) (1213 Merged o107
unassigned) assigned)

Dratt: New LLP->eta pipiline QEE LineConfigbictionaries and in
1847 CED & fle

adding DO->K3pl mode for DICharm
1755 Reinstate pio/eta -> e+ e- gamma
Uines, preserving brem photons

Draft: add DO->K3pi mode for 11857 (EED
Picharm

2 Assignees Edit

@ Analysts required to add the - fan wiliams
bookkeeping, alleviating overhead Asslanmilestone

of coordinators

v No milestone

@ Liaisons and coordinators can 2023 Re-Srip Campaign

-- Development and
follow things simpl Testing
g p y 2023 Re-Strip Campaign
-- Validation

. . . 2023 Re-Strip Campaign
@ Neatly available statistics at end :
HLT2 Tracking speedup

of campaigns to feedback to Lexnitect
Milestone v
management
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Collaborating on a Campa

Development — Concise and Complete MRs

@ Source branches use naming requirements to run specific WG tests

— Efficient testing!

@ All updated/new lines by name and their test output information

o Rate infomation
o Timing information

@ WG labels and milestones used to track development process

QEE dmcontrollines 2018 patches

% Merged Saul Lopez Solino requested to merge

_ancontrolline

atches 1year ago

Overview 17 Commits

3 Pipelines 7

Hil Me, @]éidvida and (@cvazauiez are adding some new control lines and changing the cuts for some of the already existing
LambdaDecaysDM lines. The report would be this one.

StrippingReport INFO Event 60009, Good event 60008
[Decision namex IRate, %x | hccepteds| *hultx|sms/evtx|
|_StrippingGlobal_ | e.c017] 211 I 107731
|_strippingSequencestreanshadronConpletetvent. I e.o17| 2a1l | 10.751]
15trippinglanbdabecaysDHLanbda1s20L ine | 0.0333| 200 1.250]  6.216]
| 15trippinglanbdaDecaysOHLanbdaToPiPiLine | e.0567| sl 2.059]  0.697]
15trippingLanbdaDecaysDHLanbdaToDPiLine | 0.0367| 221 10651 0.170]
| 15trippingl anbdaDecaysOHLanbdaTodKL ine | e.0383| 231 12171 0.269]
15trippingLanbdaDecaysOHLanbdaTokPiL ine | 6.0450] 271 1.0001 0.2831
ngLanbdaDecaysOHLanbda1520ControlLine | 6.0200] 121 1.250]  0.056]
ngLanbdaDecaysOMLanbda2s95L ine | e.02331 14l 1.286]  0.275]

| 15trippinglanbdabecaysOHLanbda2s9sControlLine | 6.0350] 211 1.3331  0.163
| 15trippingLanbdaDecaysDMLanbdaTaDPiControtLine | 6.0683| al 1.1l 0.
| 15trippingLanbdabecaysDHLanbdaTaDKControlLine | 0.0450] 271 1111 e.138|
| 15trippingLanbdaDecaysonLanbdals20L ine_TINING | e.03331 201 1.250] 0.2351
| 15trippingLanbdabecaysDHLanbdaToPiPiLine_TINING | 0.0567| 3l 2.059]  0.183
| 15trippingl anbdaDecaysOHLanbdaTo0PiL ine_TINING | e.0367] 221 1.4 6.044l
| 15trippingLanbdabecaysDHLanbdaToDKL ine_TIHING | 0.0383| 231 12171 6.043]
| 15trippinglanbdaDecaysOHLanbdaTokPiLine _TINING | e.0450] 271 1.000] 0.248]
| 1strippinglanbdaDecaysDHLanbgals26Cont ol Line _TIMING | 0.0250| 151 1.1331  0.050]
| 15trippingLanbdabecaysOHLanbda2s9sLine_TINING | 6.0233| 14l 1.286] 0.048]
ngLanbdabecaysONLanbda2s95Control Line _TIMING | 6.03831 23| 1.5651 0.100]
ngLanbdaDecaysOHLanbdaToDPiControlLine_TINING | 6.0550] 33l 12121 6.062]
LanbdabecaysOHLanbdaToDKControlLine _TIHING | e.0517| 311 1.323]  0.085|

Grieser et. al

LHCb Stripping Project

Allthreads resolved!

Assignes
@ st Lopez Sotino

Reviewer
Xiaolin Wang

Labels

Milestone
2023 Re-Strip Campaign --
Development and Testing (expired)

Time tracking

No estima

 or tim

& Participants

[ 2]
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Handshakes With Computing Team

Vital to communicate regularly between production and analysis teams

2023 Re-Stripping Campaign -- 2016 (S28r2p2) Sirpingatp.- rocesse g by il Type
2250 _
Stripping production request -- WIP _
Summary _ - .
Currently prepared is a YAML for 2016 MD. 1300 MOST
semepTonco.

For testing locally, we need staged some samples

Validation runs: 184604, 184642 (MU), 175835 (MD)

YAML(s)

7 Live feedback of sample
processing allows to catch any
serious oversights in development

+ Production requests are steered
using GitLab issues and yaml files
that production team can apply

iropss: B N directly
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Post-Mortem

Improving the Production Times

700000

600000 1

500000

400000 4

300000 4

Number of files processed

200000 -

100000 1

Re-Stripping campaigns of 2018
--- Target (588k files)
= Files Processed (34r0p3)
Files Processed (34r0p2)
Files Processed (34rOp1)
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S © ® © N T © © o o
— - ~— o~ o~ o~ o~ o~ m m m
Processing days

LHCb Stripping Project 21-10-2024

10/18



Learning From Each Other

Legacy productions will not happen regularly: Lots of turnover to handle
— New minds can be a good thing, too!

@ Training and procedures progress f
. Comfortable did you feel w
over years need to make sure It’S zrfynvng(h;ssum;‘je:y fe VwmYourresponsmmhssasaﬂa\sonpnevmthehavson O copy

actually improving!

\\' 7
@ Impact of training, comfortableness BQ ore
with the role, and impact of the role /!
on their physics training were all - —T

considered!

How do you feel your preparedness to further your physics career benefitted from O copy
performing tis iaison role?
. AFTER the idiso”

aliaison.

nsbiltes 3
ayoufest Wiy 1057

m s

wanll. ﬁg@@@,“
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Conclusions

Conclusions

— LHCb continues to have a thriving legacy physics program
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BACKUP
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Using PyConf to Make Selections

do sakes2Chargedzsoy ( name,
£Chi2, trGhostProb, aLnPT, minTPCh12,
maxPT, naxIPChi2, conthassLow, cosbassHigh, doca,
BT, BIPChi2, bTAU, rassLov,nassigh ) ¢

daughters_cuts = " (TRGHOSTPROB < \(trGhostProb)s) & (TRCHI2DOF < %(trChi2)s) & (PT > (sinPT)s + MeV) & ( MIPCHIZOV(PRIMARY) > \(ainIpChi2)s )" locals()

_conbination_cuts = " (WAXCHILD (HAXTREE( pi+'==ABSID,PT)) > %(naxPT)s ) & ( AMAXCHILD(MAXTREE("pi+'==ABSID, MIPCHIZ0V(PRIMARY))) > A(naxIPChi2)s ) & (AMAXDOCA('') < %(doca)s ) & (A4 > %(conbMassLow)s x MeV) & (A4 < \(conbMassHigh)s = MeV)” wlocals()

_sother_cuts = "(PT > S(bPT)s = Mel) & (M > h(nassLow)s = el) & (M < %(nassiigh)s » HeV) & ( BPVIPCHI2() < %(bIPChi2)s ) & (BPVLTIME() > A(BTAU)S )* wlocals()

> pie pict,
DaughtersCuts +_daughters_cuts 3,
ConbinationCut = _combination_cuts,
MotherCut = _sother_cuts )

roturn selection( nane,
Algoritha = ConbineHb2Charged2Body,
RequiredSelections = | StaNoPIDsPions | )

default_config = {
*NAME : 'B2HHBOT',
: ['BnoC'],

1 Define decay selections with

"Wes'

bu||ders |n Python 'CONFIG* : { 'PrescaleB2HHBOT' : 1.,
'TrChi2* HECH
'Tr6hostProb "' : 3,
'SumPT*
. . . . - 'DOCACHI2" 19,
Steer selections with config libraries o el
. . r BPT' te,
— Harmonize code while specific
'BMassWinHigh' : 6200,
- - - 'BMassLow' 1 4800,
analysis selections available—
‘PionIPCHI2" 16,
'BOTCut" -1,
['BOTWeightsFile' : "$THVAWEIGHTSROOT/data/B2HH_BDT_virs.xml"
'STREAMS H [:Ehadrontomp\eteEvewt‘]

Grieser et. al. (Cincinnati) LHCb Stripping Project 21-10-2024 14 /18



Giving the User a Manageable Dataset

— Strength of Stripping project on display: Huge compression for analysts

Stream output data size share

= BHRDRONMDST s B4ADRONCOMPLETEEVENTDST CHARMNDST e GHARMCOMPLETEEVENTDST DIMUONDST  mmm BNDST s LEPTONICMDST s SEMILEPTONIC DST

Stripping28r2p2
(2016)

Stripping29r2p3
(2017)

Stripping34rOp3
(2018)

#events (n) Total size In) Avg KBlevent (i) # events (ou) Total size (out) #evts outin size reauction
config version _processing pass reco magnet polarity

Down 21242558523 10880 496 7795TTIT 2508 23 21048853743 13950 625 s 04 a3

Collisionts  Stripping28r2p2 Recols
Up 20170963459 o707 481 gases2seTs 258 327 20135067564 12620 25 s 03 a3
Down 17652321598 9515 539 7329509172 2282 312 17662923449 1610 657 8 04 42

Collisiont7  Stripping29r2p3 Recol?
Up 16870981928 9475 562 6943947373 2163 312 16871076018 1150 661 s 04 a4
Down 19236952643 10730 558 8746097218 am28 s12 1e2sTgs 13310 692 s 05 39

Collisionts  Stripping4r0p3 Recold
Up 20596358830 1350 553 9188827963 2818 310 20586484277 14230 601 s 04 0

@ Consistency of streams between different years

@ 2-3x reduction in events in vs. out, with 2x reduction in average event size
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Supporting the Processing — Run 1/2 DaVinci Stack

For analysing Run 1/2 data there is a legacy
stack maintained

@ Everything from LHCb upwards is

updated LCG
Latest

o Builds on latest LCG & Gaudi Gaud

@ Maintenance for obsolete LHCb

Marco Clemencic
Marco Catteneo
Rosen Matev
Mark Smith

+ others

projects are dropped

@ Latest LCG, ROOT etc as well as recent !
Python & C++ & @
compilers/platforms

@ Collaboration with core computing team to
ensure stability and performance

@ New tools can be added to process the
legacy data after the productions! ad hoc support

@ Users can open MR towards the legacy
branches, and steer the bookkeeping with
GitLab labels

@ Full software stack releases occur as needed to
ease burden of maintainers
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Getting Started — Fresh Faces, Fresh Ideas

Fripay, 2 JunE

=Dl - 1600 Hackathon ) ® -

[EEETD - 1200 Stripping liaisons training Z -

co Leo Redi Dr Nathan Grieser

Conveners: Aravindhan Venkateswaran

-G Strippi

caswp. [ swppng

[ oum20230602080.. [ o

@ Liaisons offered from Physics WG to Run L Worklow Run2Worktow
support the campaigns [ — =
e New liaisons providing daisons .
| P
support — Lots to learn! s |
| | @ uasons
. . @ coorsesons
@ Assign roles and technical
crash-course Coondinstors  Coordinators
@ In-depth training on GitLab use for
the campaign — APP'Y new @ Workflow applied similarly to run 3 project workflows
workflows! @ Continuous integration tests used to allow for a

rolling testing of developments
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Improving the Production Times

1018
0.81
°
]
%]
0w
1]
1%
2 0.6
o
wn
9
=
.
)
v 0.44
3 Re-Stripping campaigns of 2016
£ --- Target (902k files)
=z = Files Processed (28r2p2)
0.2 Files Processed (28r2p1l)
Files Processed (28r2)
= Files Processed (28rlpl)
= Files Processed (28rl)
.0 H———"—F+—7——"—7— 77— 77— 77—
n O 1N © N O 1N O 1N O N O N O 1N O N O 1N O 1N O 1N O 1N O 1N O wn
] S 4 N N MM ST NN O W NN 0 0 00 000 O H A N N MM
AoA o o A A
Processing days
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