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The ACTS project in a nutshell

* A Common Tracking Software:

- set of experiment independent tracking tools/algorithms

- e.g. geometry navigation, extrapolation, Kalman Filter, Runge
Kutta propagator

* code in Gitlab repository created November 2015
- 36k LOC, 285 files in 61 directories
- 609 commits, 113 MR

Commit statistics for master Nov 11 - Jun 07

- 3 (main) developers
« 609 commits during 209 days
- lile size: » Average 2.9 commits per day

* master branch 4.5M » Contributed by 9 authors

. .git/ 230M


https://gitlab.cern.ch/acts/a-common-tracking-sw

Workflow overview

remote repository

accept merge request
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Worktlow overview

remote repository [ create merge request \ { | |c I

- robot continuous integration 1
= 4

This step will introduce
a significant amount of
extra work.

clo@ush
% local repository

- git checkout master
git pull —ff
git checkout -b new_feature
<hack>
git fetch
git rebase -i origin/master Z)/ [
\git push -u origin new_feature \ e

 ask for refinements
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Create merge request

New Merge Request

From cleanup into master Change branches

short, meaningful title
Code clean up label WIP to prevent merge

a Work In Progress merge request from being merged before it's ready.

Description Write Preview Go full screen
- remove obsolete initialization script detailed description
- fix directory layout
th Markdown is supportec ;‘
Assignee Christian Gumpert Assign to me Who should manage this MR?
Milestone Select milestone Create new milestone
Labels Select labels Create new label
@JVEFS Search fora user \
Approvers .
Who need to approve this MR?
ATS Jenkine - predefined list (project settings)
- individual users per MR
Christian Gumpert

\ Andreas Salzburger / [# Remove
08.06.16 5




Approve merge request

Request to merge cleanup into master

Discussion 5 Commits 1 Builds 4 Changes 2
+" Cl build passed for bfd2879f. View details
fh 22 May, 201 silence warnings triggere Eigen ... Requires one more approval (from ATS Jenkins, Christian Gumpert or Andreas Salzburger)
¥
2 commits @ by Christian Gumpert 15 da Approve Merge Request

fix implicit conversion from nullptr to b

= general discyssion @ by Christian Gumpert 15 days ago

(no special permissions required)
- addition of n

commits - list of commits with message/
- results of buil build status

- discussions on\diff - links to individual commits

Valentin Volkl @vavolkl 27 days a
Added 1 commit:

* 3a3681aa - Set more specific type of CMake variables

O Corefinclude/ACTS/Extrapolation/detail/RungeKuttaEngine.icc
@ ATS Jenkins @atsjenkins commented 27 days ago

Jenkins Build Failed O Core/finclude/ACTS/Utilities/Definitions.hpp

Results available at: Jenkins [ACTS-Cl-tests #240]

Volentinolkd @uaveld sartedz discussionon the dif Al days aze El CorefincIudE‘fACTSfExtral:rulatinMdetaiI!RungeKuttaEngine.icc
CMakeLists.txt

cmake_minimum_required (VERSION 2.6)

. else {s[@]=-sTransform(@,2); s[1]=-sTransfo
i /4 check for propagation failure
N
project (ACTS) if (!propagateWithlacobian(eCell.navigationStep,
# set the current version of ACTS B return "“11Ptr}
set (ACTS_VERSION 0.8.1) + return false:
r
# default installation direction ]' else if {ST'_',"FIE' == Surface::Line II ST}"FIE' == Surfac
-set (CMAKE_INSTALL_PREFIX "/opt/ACTS/S{ACTS_VERSION}" CACHE STRING "installation directory") L. 3
+IF(CMAKE_INSTALL_PREFIX_INITIALIZED_TO_DEFAULT) £/ (ii) line-type surfaces
+ set (CMAKE INSTALL PREFIX "/opt/ACTS/S{ACTS VERSION}" CACHE PATH "installation directory" FORCE) double s[6] ={sTransform(@,3),sTransform(1,3),sT
r r r r
Valentin Volkl @vavolkl commented 27 days ago
Right! As far as | can see, this will only make a difference when using a cmake gui, but still. - ||St Of Changed f||eS

- coloured diff
- ability to comment on individual lines of code




Accept merge requests

« remove obsolete initialization scri

e fix directory layout

[Code clean up

merge commit

] default message for
pt
can be changed here

Request to merge cleanup into master

v Cl build passed for bfd2879f. View details

Accept Merge Request The source branch will be removed.

Request to merge cleanup into master

Approved by @@ list of approvers

v Clbuild passed for bfd2879T. View details

Merged by @ Christian Gumpert less than a minute ago

The changes were merged into master . You can remove the source branch now.

W Remove Source Branch

Revert

clean up

Cherry-pick

& Check out branch & Download as ~

[#" Modify commit message

assignees need commit rights for
target branch

=> master permissions for
protected branches

limited number of people who can
sign off on merge requests
however, mostly administrative
task

largest part of work done by
approvers during code review
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Help code reviewers

* code review = significant amount of work, (imho) totally worth it

* help code reviewers by using available tools for diagnostics

e ACTS uses Jenkins as CI framework

]

00 0TI

e C

ACTS-Cl-tests

check

ACTS-check-license

\_ ACTS-apply-code-style/

build

ACTS-gee-build

ACTS-clang-build

| ACTS-code-analysis

test

ACTS-unit-tests

‘/ ACTS-test-coverage \‘

documentation

| ACTS-doxygen-check |

multistage Jenkins project

check all files for license statement
apply coding style (if needed)

run builds for different compilers
perform static code analysis

run unit tests

perform test coverage analysis

check for undocumented functions/classes

08.06.16 8



The Jenkins view

[Phase] -

08.06.16 9

check

ACTS-check-license

ACTS-apply-code-style

build
ACTS-gec-build

ACTS-clang-build

ACTS-code-analysis

test

ACTS-test-coveraqe

ACTS-unit-tests

documentation

ACTS-doxygen-check

build #24 ( 3.5 sec )
build #22 ( 0.2 sec )

incremental builds

build #43 ( 8.8 sec )

Euuild #46 ( 2.7 secj

build #20 ( 29 min )
static code analysis

build #18 { 30 sec )

build #34 ( 0.1 sec)

build #13 { 0.66 sec )

Console Qutput

Console Qutput

Console Qutput

Console Qutput

Console Qutput

Console Qutput

Console Qutput

Console Qutput




So how does it look like?

w

w

ATS Jenkins @atsjenkins commented a day ago
Found T files with missing MPLv2 license statement:

Corefinclude/ACTS/Extrapolation/IMultipleScatteringUpdator.hpp fl . .
Corefinclude/ACTS,Tools/ILayerCreator.hpp some 1ies are m|SS|ng

Plugins/Geant4Plugins/include/ACTS/Plugins/Geant4Plugins/Gea nt4DetectorElement.hpp/ I ice nse Statem e ntS
Tests/EventData/MeasurementTests.cpp

Tests/EventData/ParameterSetTests.cpp

Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/PropagationEngineTest.ipp
Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/ExtrapolationEngineTest.ipp

ATS Jenkins @atsjenkins commented a day ago
static code checker found 20 problems
tarball with results can be downloaded from here

ATS Jenkins @atsjenkins commented a day ago
test coverage result:

Overall coverage rate:

lines......: 2.5% (262 of 10478 lines)

functions..: 13.6% (282 of 2076 functions)

full test results can be found here

ATS Jenkins @atsjenkins commented a day ago
doxygen output: > we ShOUId f|X some
Derrors

documentation issues

82 warnings
full doxygen output can be found here

ATS Jenkins @atsjenkins commented a day ago
Jenkins Build Success

Results available at: Jenkins [ACTS-CI #54] > bU”d reSUIt
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@ ATS Jenkins @atsjenkins commented a day ago
Found T files with missing MPLv2 license statement:
Corefinclude/ACTS/Extrapolation/IMultipleScatteringUpdator.hpp
Corefinclude/ACTS/Tools/ILayerCreator.hpp

Plugins/Geant4Plugins/include/ACTS/Plugins/Geant4Plugins/Geant4DetectorElement.hpp

Tests/EventData/MeasurementTests.cpp
Tests/EventData/ParameterSetTests.cpp
Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/PropagationEngineTest.ipp
Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/ExtrapolationEngineTest.ipp

@ ATS Jenkins @atsjenkins commented a day ago
static code checker found 20 problems
tarball with results can be downloaded from here

@ ATS Jenkins @atsjenkins commented a day ago
test coverage result:
Overall coverage rate:
lines......: 2.5% (262 of 10478 lines)

functions..: 13.6% (282 of 2076 functions) inttol

full test results can be found here

@ ATS Jenkins [@atsjenkins commented a day ago

doxygen output:
0 errors 66
82 warnings 67

full doxygen output can be found here

@ ATS Jenkins @atsjenkins commented a day ago
Jenkins Build Success

Results available at: Jenkins [ACTS-CI #54]

08.06.16

So how does it look like?

ACTS-code-analysis - scan-build results

User: jenkins@acts-ci
Working Directory: Aarlibjenkinsiworkspace/ACTS-code-analysis
Command Line: make -

Clang Version: clang version 3.8.0-2ubuntu3 {tags/RELEASE_380/final)

Date: Mon Jun 6 10:26:56 2016

Bug Summary
Bug Type Quantity Display?
All Bugs 20
Cplusplus
Call virtual function during construction or Destruction 7
Dead code
Unreachable code 2
Logic error
identical expressions in conditional expression 2
Use of identical expressions 9

// now decide on the quility of the transformation
double inttel

r * 0.08e1;
(inttol = ©.81) ? ©.81 : ©.81; // 7

identical expressions on both sides of '." in conditional expression

const Acts::NeutralParameters* pTp = &Tp;
if (1pTp) return false;

This statement is never executed

11



So how does it look like?

ATS Jenkins @atsjenkins commented a day ag u coieden . ORI
localhost:9999/job/AC age/18//artifac ex.htm @ | |Q search wBa ¥ A D =
Fgund _|" ﬁles '|."|.|'|-t|"| m[ss[ng MPL\,I’E l[cen se S‘ta‘t(—_‘-m en‘t: [@Privatv [@TUDresdenv [@Programmingv [WIKTPv [WCERNv [WATLASV dict.cc [ Englisch-DeutschW... SD Application of Kalma... [@Hackenv @Kalman.pdf @MVAv e ()-pdf G GitStudyGroup <Atla... [@DIS Talkv
Core/include/ACTS/Extrapolation/IMultipleScatteringUpdator.hpf _ LCOV - code coverage report
urrent view: top level Hit Total Coverage
Corefinclude/ACTS/Tools/ILayerCreator.hpp Dater 2016.06.06 22:30:03 Functions: = e
Plugins/Geant4Plugins/include/ACTS/Plugins/GeantdPlugins/Gear . B L S——— T —
Tests/EventData/MeasurementTests.cpp icluse/srs/pventata =_—
include/ACTS/EventData/detail I
Tests/EventData/ParameterSetTests.cpp e ——
~ X ~ ) R X R include/ACTS/Layers ——
Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/PropagationEng ——— e —
Gaudi/Tests/ExtrapolationTest/ExtrapolationTest/ExtrapolationEr e —_—
include/ACTS/Utilities ——
include/ACTS/Utilities/detail —
include/ACTS/Volumes ——
sre/Detector ——
ATS Jenkins @atsjenkins commented a day ago i —
L= src/GeometryUtils | E—
~ src/Material ——
static code checker found 20 problems B —
tarball with results can be downloaded from here etmes —

Generated by: LCOV version 1.12

3t . on 44 : static void B B
ATS Jenkins @atsjenkins commented a day ag p o S — -
. 46 H const first_value type& vl,
test coverage result: 47 . const other_value types&... values)
. 48 H

Overall coverage rate: 49 21 : parSet.template setParameter<first>(vl);

lines.....: + 2504 {262 of 10478 LIHE‘SJ gg %} initialize parset<T, others...>::init(parSet, values...);

functions..: 13.6% (282 of 2076 functions) = | tenplate <typename ParSetTypes

test Coverage 54 : static void

55 8e1e init(ParSetType& parSet,
56 H tt ParSetT r:ParVect t& val Y

full test results can be found here 57 : conet U’H‘Ei;ﬁZS Tnte | yperTariector ;zs“ism
58 {

59 8010 : parSet.template setParameter<first=(values(pos));
60 8010 : initialize parset<T, others...>::init(parSet, values, pos +
. _ 61 8e1e }
ATS Jenkins @atsjenkins commented a day

62 N
63 :
do;{ygen OUTDUT: 64 :  template <typename T, T last>
65 : struct initialize parset<T, last>
66 : {
0errors 67 : template <typename ParSet tType, typename last_value type>
i 68 : static void
82 warnings 69 17 init{ParSet_tType& ParSet_t, const last_value_type& v1)
hear 70 . {
full doxygen OUTpUt can be found here 71 17 : ParSet_t.template setParameter<last>(vl);
72 17 : i
73 :
74 H template <typename ParSetType>
- P o 75 H static void
ATS Jenkins @atsjenkins commented a day ag = E init(ParsetTypes parset,
77 : const typename ParSetType::ParVector t& values,
Jenkins Build Success 78 : const unsigned int& pos = 0)
79 : 1
Results available at: Jenkins TACTS-Cl #54] 80 2003 : parSet.template setParameter<last=(values(pos));



Merge vs. rebase workilow

 Atlassian tutorial

merge
%
ooloo""
/I\

+ non-destructive operation
+ shows exactly what was done
+ can remove whole feature
by reverting merge commit
- resolving conflicts leads to
additional commits
- cluttered git log output

08.06.16

rebase (ff-merge)

+ nice linear history

+ allows to cleanup commits

+ no additional commits for
merges/ resolving conflicts

- destructive operation

- remove feature by reverting all
individual commits

13



https://www.atlassian.com/git/tutorials/merging-vs-rebasing

Merge vs. rebase workilow

* Atlassian tutorial 23 spztrréf%ijzi L
N2
merge O—O—Lg:g_o rebase (ff-merge)
U
Y i e

+ non-destructive operation 0 > + nice linear history
+ shows exactly what was done + allows to cleanup commits
+ can remove whole feature S "+ no additional commits for
by reverting merge commit + nice linear history merges/ resolving conflicts
- resolving conflicts leads to + allows to cleanup commits - destructive operation
additional commits + no additional commits for - remove feature by reverting all
- cluttered glt |0g output merges/ reso|ving conflicts individual commits

+ remove feature by reverting
merge commit

. . ' overhead due to extra commit
- destructive operation

for Cl tests is small

08.06.16 14



https://www.atlassian.com/git/tutorials/merging-vs-rebasing

Merge vs rebase worktlow

___.1 L@Merge branch 'extrapolation' into 'master’

__ @Merge branch 'meas comparison' into 'master’

E merge extrapolation/master

@merged extrapolation and master, removed build directory
@Merge remote branch 'origin/master' into extrapolation

add pure virtual method for accessing identifier of the measuremel

be consistent in the way we name typedefs

. Merge remote-tracking branch 'origin/master' into meas comparison
be consistent in returning internals by wvalue

update documentation

allow to query measurement for individual parameter values

return parameter vector by value, fix missing const in equality o)
1 Merge remote-tracking branch 'origin/parameter traits' into meas
refactor to store a pointer instead of a reference to allow for a

implement comparison operators (closes ATS-14)

3 @Merge branch 'parameter traits' into 'master’

implement parameter type traits to perform sanity range checks wht
@include reordering

@add TrkMagneticField package

@remove TrkGeometrySurfaces as a package

@Merge branch 'EDM dev' into 'master’

|
|

Lg Merge remote-tracking branch 'origin/master' into EDM dev

] sc-me renaming of the measurement class

@04print list of components which are going to be installed

T[T

Merge branch 'cleanup' into 'master’

Merge branch 'fix license statements' into 'master’

replace windows carriage return

kE add license statement

add MPLv2 license statement

Merge branch 'fix cmake components' into 'master’

apply clang-reformat

add wrong style deliberately
i Y

fix cmake components

Merge branch 'code style' into 'master’

fix to comment

apply,-r clang-reformat

appl:.-r clang-reformat

appl:..r clang-reformat

create a wrong style deliberately

fdrmat updates from new clang-format version

LE add clang-format definition

B v frmnt Tar+-

semi-ff merge workflow works fine for ACTS, though it required some getting used to
» requires advanced understanding of git
=> probably not feasible for projects with many developers with different levels of git experience
« compromise: recommend to rebase local feature branches before pushing them to the remote repo




Using forks or branches

* merge requests can be created from branches within in the same repository or from

forks
* problems:
— fork relation is not inherited => no merge request to “grand-parent”
- dJenkins setup for forked workflow a bit more involved

— first push of a local branch to a fork triggers all JIRA references
=> duplicated comments in JIRA issues (one duplicate per
fork...CMS has >1.5k forks)

S

- forks do not really support a rebase workflow as the MR assignee needs
developers permissions on the fork (for doing a git push -f)

* advantages:
- different forks can have different CI setups
- different forks can have different roles/permissions/approver settings

=> for ACTS working with branches in one repo was found to be more convenient

08.06.16 16




Summary

* gitis great, MR are THE place for code review
* support of code reviewers with automated tools is essential
* Dbest workflow depends on number and experience of developers
* requires discipline and some change in mentality:
- split development in many small work packages
— keep features branches concise and short-lived
— use one branch per feature
* GitLab provides (for us) all necessary features (Jenkins CI, JIRA integration)
* found some pitfalls:
- non-CERN users can't commit to gitlab.cern.ch

- make sure to set (otherwise, commits will be rejected)
git config --global user.email <login>@cern.ch

08.06.16 17




Backup
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Changing habits

* branching/merging in git is simple, cheap and fast
=> use feature branches for developments/bug fixes

svn: merging can be a mess git: branches are fun
=> develop on trunk

possible to develop in
parallel (and independent
of other changes)

use tags to mark
working state

T

— merge requests

(in ATLAS: tag not necessarily
|nd|CateS WOI’kIng State) master Can be protected

current trunk often not stable
=> complicated to fix bugs

08.06.16 19




Changing habits — another layer

In ATLAS we currently have ONE svn repository per package
=> Impossible to bundle logically connected changes in
several packages into one commit

with git we may move to ONE repository for all packages
=> no problem committing changes spanning multiple
packages

trunk in svn <=> one package while master in git <=> whole ATLAS software

20
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GitLab web interface

W acts /acommontra

€ oa cemnch ][ xe ¢+ ao i Commits; master +
privaty WTUDresden WProgramming~ WKTPv WCERN WATLASY Cldictce T8 Englisch-Deutschw.. S0 Appliction ofKalms... Miacken ©Kalmanpdf WMVAY 88(-pdf B GitstudyGroup <Atl... WDISTakv €)oa cern.chy e i PUEREVIEA SO RO
&p cittab e 4+ @Privaty @TUDresdenv [@Programmingv [@IKTPv [ECERNv @ATLASw Eldictcc T Englisch-DeutschW... SDApplication of Kalma... Hackenv @Kalman.pdf GMVAv #()-pdf @ GitStudyGroup <Atla... EDISTalkv
. »| e~ QP Gitlab acts / a-common-tracking-sw v - Commits L+ &
R Project A Gotogroup Commits. 4
@ ruy
o a-common-tracking:sw|U - - Project master a-common-tracking sw
e o encapsulse the ATLAS Tacking sofware fom ATLAS e
z 3 £903 Jun, 2016 Merge branch 'ACTS-96_ExtrapolationExample'into 'master' v I 6220af78
ot . HUsar 4 bRk s Files Lcommit by Chiistian Gumpert about 3hours ago Browse Files
& i r
Wees~ e chisa © &+ MG S
™ G hdl Bl : = £9024un, 2016 fixerror due to accessing protected method v B 73a10das
© wiletone EEshe 12 commits @ by Chistian Gumpert about 14 hours ago Browse Fles
O e @Scommits  dbnches  Otags  ZOMB  Readme  MocilaPubiclicense20  AddChangelog  AddContibut Bules fix compilation errors % I d36as06a
O s € craph @ by Chistian Gumpert about 15 hours ago Browse Files
i 2 branch ACTS 9 Extraplationxamie nto"master - sbout 3hours goby Q@ Chvistian Gumpert
o e o - Extrapolation example for GDML detector © raafesara
» L = I O W It © by Andreas salzburger about 15 hours ago BrowseFiles
& v e change to gGeoManager B 4catoofa
= @ cronemmerdoninee e e 9 b sin s oo e BrowseFes
B s @ about3hoursago Member: hs Plugin to read Geant4 B o72e2ch3
conygen outputeors waringsfl doxygenautput an e found here o s Salzburger about 15 hours BrowseFiles
o seting Sboin 3ot
© by Andreas Saaburgerabout 1 hours ago BrowseFils
@ about3hoursago Fork
test coverage reslt:Overal covrageate:ins...: .05 264 f 8745 ines) uncios. 1365 (262 2074 ctionsfll st resuts can. Run Extrapolation example in Mini Framework © casescis
= Stippes ©) by Ancreas Saaburgerabout 15 hours g0 Browse s
W Corefsrc/surfaces/s... x =
€ Oa cern.ch, mela *“B8 3 &S = cern.ch, . e + SO0
WPrivatv WTUDresdenv @Programmingv WIKTPv WCERNv WATLASv [Eldictcc [ Englisch-DeutschW... SDApplication of Kalma... iHackenv @Kalman.pdf EMVAv ##()-pdf @ GitStudyGroup <Atla... WDISTalkv ity WTUOresden~ programming IR WCERN WATLASv Cldictce B Englsch-Deutsch ... SO Applationof kaima... Hacken~ aimanpd WMVA 0()-pdt B GRStudyGroup <Atls... WDISTak
acts / a-common-tracking: P+
QP Gitlab acts / a-common-tracking-sw v - Files f+
Network
bool. Acts: :Surface: :1s0nSurfacs(const Acts: :VectordD& glopo, const BoundaryChecka behk) const s ot by g s e
«
Acts::Vector2D lpos; B O esscaed conmi
e G2 = gk Tokscal(plop, ek e ars-InER ) ) © 14 comiinier 3o rarnisg focarmals by vals
o o ) update dacumentation
1 (1benk) roturn & 9 5110w to auery seasuresent for individual paraseter values
8 return parameter vector by value, fix missing const in equality aperator
Feturn bounds( ). 1ns1de(1pos, behk) 8 verse remote-tracking branch “origin/paraseter traits* into neas comparison
) 9 refactor to store a pointer instead of  reference to llov for a copy
return faise 9 srotenent comparison aperators (closes ATS-14)
) [ erse branch “paraseter traits* into “master
@ smotenent paraseter type traits to perforn sanity range checks shen
const Acts Acts::Vectorada, const Acts: :Vectordda) canst il rc\wte iy
@ o Trvogeticrield package
return transfora(). rotation(); @ remove TrkGeosetrysurfaces a5  package
geRequest S (Giveroe branch eom dev into “master
rre - i {8 verge remote-tracking branch “orsgin/master_into EOM dev
unsigned snt Acts::Surface: :nusberofInstantiations() {9 sone renaning of the sessurement class
s 7 8 verse remote-tracking branch “orsginmasil” o
Feturn s_nusber0fInstantiations; 1| @00 porancter tratts tpe
i | [HS4 (@ eroe branch “ats-couds into “saster:
o Network. mster .. x [TENEPSERRRT Iy B cten
unsigned int Acts::Surface: :nusberOfFrecInstantiations() a cemeh { B veroed master
Snippe
i i | e [ D [ T | [ [ iy s e e s o T Cop oo e [ ey ot B ocate betore serging
return s_nusber0fEresInstantiations; . Bl f—petitesia i sty
& Gitab acts / a-common-tracking sw ~ - Commits | @ tarst version of the easurenent base ctass
P L g — [ | @rox misston sactuses
Acts::Surface: :dusp( sta: :ostreant s1 ) const s s {8 verse branch “extragatation’ into mster”
« Soe i i : A cumpen @ verge resote branch “origin/master- inta extrapolation
51 << std:isetiosflags(std::1os::fixed) 1
o1 << std: 1setprecision(4) return parameter vector by value, fix missing const in equality operator @ woates of Trivewescrroots

51 << nase() << sta:ienal;

center position Y, 2) = (" << center().x() << ", " << center().y() << ", * << center().z() << ")" << std
RotationMatr1x3D rot(transfora().rotation())
Vector3d rotx(rot.col(8));
Vectorsp rot¥(rot.col(1));
Vectors rotZ(rot.col(2));
S1 << sta::setprecision(s)
1< X = (" << rotK(8) << ¥, " << rotX(1) << ¥, " << rotX(2) << *)" << stdiiendl;
cgumpert i COIY = ( << rot¥(s) << ", " << rot¥(1) << ", " << rot¥(2) < *)" << std::endl;
s1<c 012 = ( << rotZ(9) << ", " << rotZ(1) << ", " << rotZ(2) < *)" << std::endl;
sl << Bounds

<< bounds();

manage permissions
creating merge request

08.06.16

Tacking ThEvent THessurement Tabeasrement Messurementh

const parvector parasetars() const
Parvector parssotors() const

B TrockingTiEven TiteasrementTdHessurement Measurement icc.

)

((a_oparanater:

fha.n_cParasstars) 44 (“a_psurtace

rns.n_psurace))




GitLab web interface ‘y‘

 very nice web interface

 provides lots of useful features

 actively developed and improved quickly
e performance ok-ish
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CI overhead due to semi-ff workflow

[Phase] - check
() ACTS-check-license build #24 ( 3.5 sec)

N ACTS-apply-code-style build #22 ( 0.2 sec )

[Phase] - build

(" ACTS-gee-build build #43 ( 8.8 sec )
() ACTS-clang-build build #46 ( 2.7 sec )
,J ACTS-code-analysis build #20 ( 29 min )

[Phase] - test

i -test-coverage uild # Sec
\ ACTS g build #18 ( 30 )
("] ACTS-unit-tests build #34 ( 0.1 sec )

[Phase] - documentation

9 ACTS-doxygen-check build #13 ( 0.66 sec )
Cl jObS for [Phase] - build
subsequent < ACTS-gec-build
push to - ACTS-clang-build

target branch [Phase] - test

w ACTS-unit-tests

08.06.16

Console Qutput
Console Output

Cl jobs from merge
Consdle Ouiput. SRRFSAUESE

Console Qutput

Console Qutput

Console Qutput

Console OQutput

Console Output

@ild #44 ( 3 sec }\ Console Output
build #47 ( 0.76 sec ) Console Output
@ild #35 ( 61 ms}j Console Output

23
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