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Asymmetric efe”
experiment mainly at
the Y(4S) resonance
(10.58 GeV)

Focus on B, charm and
T physics

KEKB/Belle

SuperKEKB/Belle I
operation 1999-2010 2018-2024
peak luminosity 211 x 103 cm=2s™ 8x 10% cm=2s™"
integrated luminosity | 1023 b~ (772 million BB pairs) 50ab™
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I Time of Propagation counter TV $ ; K, i system
20 mm quartz radiators for time of flight — RPC and Scintillator+SiPM between iron

and Cherenkov-based PID

Magnetic Field
1.5T superconducting magnet

‘\ Electromagnetic Calorimeter
8000 Csl Crystals, 16 X,

Pixel Vertex Detector
2 layer pixel detector (8MP)
DEPFET technology

Silicon Vertex Detector
4 layer double-sided strips
20-50 ns shaping time

i - 2
Central Drift Chamber - Aerogel RICH
proportional wire drift chamber . Proximity focusing RICH with
15000 sense wires in 58 layers silica aerogel
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Mainly written from scratch using experiences from Belle and other experiments

» modular approach

» utilize new technologies: C++11 (GCC 5.2), ROOT 6, Geant 4.10, Python 3.5

» Python as steering/scripting language
ROOT for input/output (also raw data)
parallel processing support using fork

v

v

software modules path
Vi
software modules

data flow O

kill shared memory buffer
conditions input workers

(single processing) | (multi processing)
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output
(single processing)
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Code Organization

> approximately one million lines of code organized in 30 packages

> one librarian responsible for each package

» decides on commit permissions in package

» organized in central git repository

Git Version Control

» switched from SVN this summer

v

hosted at DESY using Atlassian tools (Stash)

@ git

» works smoothly in most cases, still some tuning to be done AtIaSS|an

v

v
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librarians free to decide on development workflow
monthly integration build to avoid divergence
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Used very linear history in SVN
» cross-package changes required lots of coordination
> patches by email

After switching to Git/Stash
» commits to master branch still possible
» users quickly adopting to using branches
» pull-requests to simplify coordination of larger changes

Extensive Style and Permission Checks

» enforce common code style using artistic-style, pycodestyle
» check package permissions on master branch
» implemented in local pre-commit and server pre-receive hook
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Branch
Develop features o

fequest to get changes reviewed

)

Discuss

the pull request.

Merge
Merge the brz

e click of a buttor

@@® Atlassian, modified
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Issue Tracking and Build Services

Issue tracking

» switched from Redmine to Atlassian JIRA

» old issues converted

» good user acceptance so far

Build Services

» using buildbot and Atlassian Bamboo

» incremental build on commits for all branches

ug 2-hug Thug  28ug 23 e 5 55ep et

The number of issues created vs. the number of
issues resolved in the last 60 days.
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Development Build

Nightly build creates reports on

>

>

>

compiler warnings (gcc, clang, icc)
cppcheck, clang static analyizer
missing doxygen documentation
valgrind memcheck

geometry overlaps

missing/extra library dependencies
unittest results
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Results of development build

Monday, October 03, 2016
Revision: 5414411

Q tailure

Package details

Package  Lbrarian
alignment  Tadeas Bika
analysis  Anzo Zupanc
arien Luka Santo)
bani Anze Zupanc

background  Marko Staric

beast Igal Jaegle

biim Leo Pifonen

callbration Tadeas Bika

cde Nakano Efchi

daq Ryosue fioh

decties  Philip Urqulo

display Ghistan Puvermacher

- Torben Ferber, Myabayashi
Kenkichi
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Testing and Validation

Three levels of testing and validation

Unittests
» using Google Test

» cover large part of the core framework,
sparse use in other packages

> limited in complexity of setup/teardown

conditions/src
core/sre
database/src ——
datacbjects/src ——
| ——
| E—

[ Diectoy | LineCoverage® |
[ 1117226
—

datastore/src
dbobjects/src

Framework tests

> run steering files in special folders

» check exit code

> optionally check output

> allows for larger complexity of tests

76.7%

1072/ 1397
4651614
490 /580
5321573

52753

87.3%
76.0 %
84.3%
94.1%
100.0 %

Line Coverage ¢ | Functions ¢ |
[l ]

1927220
73196
70783
80/85
10/10

& run automatically after commits to master, user notification on fail
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Three levels of testing and validation (cont.)

Physics Validation
» run steering files in special folders honoring
dependencies
> create comparison plots from output root files
» compare between revisions and against
known template
> run once per day

& all three can be run by the developers, either
for selected packages or everything

£ tools to simplify git bisect usage for finding
responsible commits

Belle Il
Validation

= Revisions

 reference
[r=x)

 goc6.2:debug
10016.06.08

Package: ekim

Seript Files

Falled Scripts.

Finished Scripts

.py - finished ( exit code: 0) - log.
EKLMKOLPlot.py - finished ( exit code: 0) - log

finished ( exit code: 0) - log

debug
Load selected |

& Packages.

- o
@
@=onn
@i

-

@ rocorsinucion »

@D simuiation »

@svi>

top»

@ racking »
vaiidation »
s

s ReportBug

EKLMMuonPlot.py - finished ( exit code: 0) - Io
KLMKOLGenerate.py - finished ( exit code: 0) - log
KLMKOLPlot.py - finished ( exit code: 0) - log
KLMKOLPlotModule.py - finished ( exit code: 0) - log

Skipped Scripts

Result File: EKLMKOL download gcc-6.2-debug

“@Compact View Expert Pols
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hit efficiency with matched tracks by p, profile

Currently migrating to GCC 6.2

§ ey e T
» ROOT version 6.06/00 showed problems in A P e oIS ++++Jr¥1[
unittests g +++++++ T Jr+
» updated ROOT and ran full physics validation :

» degradation in performance between GCC 5.2

hit efficienc)
S
®

y
o

o -

TT[ T T T T[T TT T[T TTT[TTIrr[T
—+

and GCC 6.2 o J,#
&) erroneous abs (double) which gets compiled Ft
as ::abs(int) or std: :abs(double) ’ E
0.7
« problem could be fixed before migration Y-S T ¥R R Y- A R ] ‘(G "
P, (Ge
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Weekly developer meetings Monthly software meeting
» informal, mostly oral » more formal, fixed agenda
» short reports by librarians » presentations of new features
» questions by users/developers » discussion of release cycle

> quality shift report

Software Quality Shifter

> weekly shifts to check for problems
> inquire about old issues, check style guides and documentation, review changes...

> counts as service task
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Code Management
» switched from SVN to Git this year
> utilize branches/pull-requests to simplify collaboration
» sophisticated build service and monthly integration builds

Code Quality
» enforced unified code style
» different compilers (gcc, clang, icc)
» cppcheck, doxygen, memcheck, clang static-analyzer

Validation and Testing
> three levels of testing: Unit tests, framework tests and physics validation
> all runnable by the user

Others
» short weekly meetings, detailed monthly meetings
» software quality shift
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