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Introduction: Continuous Integration (CI)

® Continuous integration is a software engineering practice
In which changes in a software code are immediately
tested and reported.

® The goal is to provide rapid feedback helping identifying
defects introduced by code changes as soon as possible.

® |ssues detected early on in development are typically
smaller, less complex and easier to resolve.

V. Di Benedetto LArSoft Wokrshop



Introduction: why Continuous Integration

® Bad habits in code development
can break your code...

...0r someone else's code! MY.CODE COMPILES
| FINE!!!
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Introduction: why Continuous Integration

® Sometime also good practice in code development can
lead to some hidden bug...
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Introduction: why Continuous Integration

® The more code you write without testing, the more

paths you have to check for errors.
* Keep on a straight path with proper code testing.
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Introduction: definitions

® Cl phase
* |Is a single activity executed by the CI system
* Examples are: checkout, build, install, ...

® Cl workflow
* |s a collection of Cl phases
* There are Cl workflows used to test experiment code
standalone, to update reference files used by CI tests,
and so on

® CI build
* |s the job that executes a specific Cl workflow on a
build node
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Introduction: definitions

® Unit test

* |s a test that verifies a single “unit” or logical concept of the
system

* |s fully automated (you want be able to run the test in an
automatic procedure)

* |s independent (you want be able to run the test in parallel)
* Runs fast (you want quick feedback)
* |s trustworthy (if the test fails you know that the code is broken)

* It Is good practice to have at least one unit test for each
functionality of the system
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Introduction: definitions

® Cl test or integration test
* |s the logical extension of unit test
* Tests the behavior of “combined units” of the system
* It verifies that the (major) parts of the system work well together
* You can have:
* Regression test: runs existing Cl tests against modified code
to make sure that what used to work doesn't break
* Reproducibility test: makes sure that running the code using
the same input always generate the same output
* Back-compatibility test: make sure that new code is able to
access data files produced by previous code releases
* Validation test: make sure that new code produce meaningful
results

® Test suite
* |s a collection (suite) of ClI tests
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Introduction: Cl system overview

Cl scripts execute
Cl phases defined
by Cl workflow
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Specifying and configuring tests

e Cl workflow configuration
® Integration test configuration

e Cl validation and grid support
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Cl workflow configuration

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Workflowcfg
The CI workflow configuration drives all the actions to be

performed by the CI build

® The CI workflow configuratio
three basic sections:

» default:global section, selects the
Cl workflow to use, set the re
mailing list, proxy VO

o workflow: defines personality, list
of CI tests to run, list of CI phases,
code modules to test, CI validation
config file (grid_cfg), ...

—p
e personality: defines what each
Cl phase does

Excerpt of the Cl workflow configuration

[default]
workflow
notify_email_to
proxy _vo
build_db_uri

= ${LAR_WORKFLOW:-defaultwf}

= larsoft_build@fnal.gov

= /fermilab/uboone

= http://dbweb6.fnal.gov:8080/LarCl/app

[defaultwf] ### workflow section
experiment = LArSoft uBooNE DUNE LArIAT ArgoNeuT

qualifier = ${LAR_QUALS:-el4:prof}

Ci_test lists = quick test uboonecode quick test dunetpc
quick_test_lariatsoft quick_test_argoneutcode

personality = mrb

proxy flag = true

phases = eval_n checkout x _modules build unit_test install ci_tests
grid_cfg = ${LAR_GRIDWFCFG:-cfg/grid_workflow.cfg}

modules = |larsoft ... uboonecode dunetpc lariatsoft argoneutcode

[mrb] ### personality section
# define what the CI phases do:
# eval n: setup the code environment

#checkout: instruction to checkout the code

#build: instruction to build the code

# unit_test: instruction to run unit tests

# install: instruction to install the code

#ci_tests: instruction to run the CI tests

V. Di Benedetto
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https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Workflowcfg

Integration test configuration

® The CI test configuration file is a INI-formatted file
e [tis parsed using the ConfigParser python module
® |tis located in the experiment code repository at:
<exp code>/test/ci/ci_tests.cfg

® |t has three type of sections

e [DEFAULT] is used to define global variables that can
be used Iin the test section

e [test <testname>] is used to configure the test
<testname>

e [suite <suitename>] is used to specify a collection of
tests to run in the same job
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Integration test configuration

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Ci_testscfg

® Basic layout for ci_tests.cfqg file

# Defnition for a named 'testA' that uses the output from 'testB'
o [test testA]
Test definition blocks script=$<PRODUCT>_DIR/test/testA.sh
args= -a qualA -b qualB
requires= testB

# Defnition for 'testB'
[test testB]
script=$<PRODUCT>_DIR/test/testB.sh

# Defnition for 'testC”
[test testC]
script = $PRODUCT DIR/test/testC.sh

# Defnition of test suite 'test suiteA'
Test suite definition ——» [suite test_suiteA]
testlist = testA testC

V. Di Benedetto LArSoft Wokrshop

15


https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Ci_testscfg

Integration test configuration

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Ci_testscfg

® Basic layout for ci_tests.cfqg file

# Defnition for a named 'testA' that uses the output from 'testB'
[test testA]
script=$<PRODUCT>_DIR/test/testA.sh
_ args= -a qualA -b qualB
Setdependencies requires= testB
between tests
# Defnition for 'testB'
[test testB]
script=$<PRODUCT>_DIR/test/testB.sh

Pre-requisites will
run first

# Defnition for 'testC”
[test testC]
script = $PRODUCT DIR/test/testC.sh

Otfetsgg S\S/ilt”erggcaasuspsritt # Defnition of test suite 'test suiteA'
[suite test_suiteA]

Is declared as ) \ testlist = testA testC
dependency of “testA

V. Di Benedetto LArSoft Wokrshop
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https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Ci_testscfg

Cl validation and grid support

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Cl_validation_test_using_the_grid

» Validation tests usually require thousands of events
* For this purpose the grid can help to get the job done

* The CI allows to build a specific version of the code (tag, branch, ...) and to
use it to run jobs on the grid

» Data produced by the CI validation are stored in a configurable dCache area
for further analysis

* Also the code tarball and job logs are stored in dCache
 Provides stats about job usage resources

« Send an email report when the CI validation is complete and results are
available

e Ability to track jobs using POMS

https://cdcvs.fnal.gov/redmine/projects/prod_mgmt_db/wiki

(Production Operations Management Service) a service which will assist the
Production Teams and the Analysis groups of the experiments in their
scientific computational work
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Cl validation and grid support

More details at https://cdcvs.fnal.gov/iredmine/projects/ci/wiki/Cl_validation_test_using_the_grid

[global]
stages_phase_1
njobs_phase 1

® The CI validation phase has its
own configuration file to set nevents_per_1ob_phase_1

® |t lives 'in lar_ci/cfg/grid_workflow.cfg Egﬁ’ﬁgi?iﬁfﬁfﬂcess

e |t consist of two types £ eachogr e

of sections:

gen g4 detsim recol reco2 ana

merge

1

uBooME calorimeter validation
calorimeter_validation
Jpnfs/uboone/scratch/users/vito/CI_tests grid/
20971520

vito@fnal.gov

max_log_size
notify grid email to
POMS_CAMPAIGN ID

[global] section that defines gen

FH1CL

prod muminus_0.1-2.0GeV isotropic_uboone.fcl

I expected lifetime = Som
the experiment workflow expect -
disk = 20GB
executable = lar
arguments = --rethrow-all

prodgenie_bnb_nu_cosmic_uboone_gen.root
prodgenie_bnb _nu_cosmic_uboone gen.root

output_filename
output_to_transfer

[<stage>] section

input_from stage
input_filename
output_filename
output_to transfer

gen _ _

prodgenie_bnb_nu_cosmic_uboone_gen.root
prodgenie_bnb_nu_cosmic_uboone_g4.root
prodgenie bnb nu_cosmic_uboone g4.root

i . [g4]
that specifies stage properties = ric = standard g4 uboone. fcl
expected lifetime = Som
memaory = Z000ME
disk = 20GB
executable = lar
arguments = --rethrow-all

[detsim] _
FH1CL = standard detsim uboone.fcl
exnacted Ti1fetime = =00m
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Cl validation and grid support

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Cl_validation_test_using_the_grid

[globall
Stages —pp» stages_phase_1 gen g4 detsim recol reco2 ana
njobs_phase_1
V nevents_per_job_phase_1 = >
H : stages_phase 2 merge
#jobs, #eventsljob B njobs phase 3 !

uBooNE calorimeter validation
calorimeter_validation

validation_process
validation function

W ci_dcachedir

--rethrow-all
prodgenie_bnb_nu_cosmic_uboone_gen.root
prodgenie_bnb_nu_cosmic_uboone gen.root

dCache area used to store C ot iggiiéigooﬂefecratch,’user*s,ﬁ.rito,’CI_tests_grid;
exp code used to be validated, notify grid email_to = vito@fnal.gov
data, plots and logs produced by ) i
the experiment workflow Z?;gtted fetime - Eﬂgfﬂd_muminus_e.1-.2.-:-Ge'u'_isotropic_uboone.f-::l
memory = Z00C0MBE
mailing list to report the S eutable ~ lar

completion of the CI validation phase arduments

output_filename
output_to_transfer

prodgenie_bnb_nu_cosmic_uboone_gen.root
prodgenie_bnb_nu_cosmic_uboone_g4.root
prodgenie bnb _nu cosmic_uboone g4.root

input_filename
output_filename
output_to transfer

[g4]

FHLCL = standard g4 uboone.fcl
expected lifetime = Som

mema ry = Z000ME

disk = Z0GE

executable = lar

arguments = --rethrow-all
input_from stage = gen

[detsim]
FH1CL

= standard _detsim uboone.fcl
exnacted Tifetime =

eleim
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Cl validation and grid support

More details at https://cdcvs.fnal.gov/redmine/projects/ci/wiki/Cl_validation_test_using_the_grid

[globall
stages_phase_1
njobs_phase_1
nevents_per_job_phase 1
stages_phase 2

njobs phase 2
validation_process
validation function
c1_dcachedir

max_log size
notify grid email to
POMS_CAMPAIGMN ID

gen g4 detsim recol reco2 ana

merge

1

uBooME calorimeter validation
calorimeter_validation
Jpnfs/uboone/scratch/users/vito/CI_tests grid/
20971520

vito@fnal.gov

prodgenie_bnb _nu_cosmic_uboone_gen.root
prodgenie_bnb_nu_cosmic_uboone gen.root

output_filename
output_to_transfer

[gen]
i 1 —P» FHICL = prod_muminus_0.1-2.0GeV _i1sotropic_uboone.fcl
Stage FHICL flle expected _lifetime = Som
mema ry = Z000ME
disk = Z0GB
executable = lar
arguments = --rethrow-all

[g4]
FHLCL = standard g4 uboone.fcl
expected lifetime = Som
Stage executable e - e
disk = Z0GB
executable = lar
arguments = --rethrow-all
input_from stage = gen
- . input_filename = prodgenie_bnb _nu cosmic_ubocone gen.root
Stage jObS resources: output_filename = prodgenie_bnb _nu cosmic_ubocone gd.root
expected Ilfetlme memory diSk output_to transfer = prodgenie bnb _nu cosmic_uboone g4.root
’ y
[detsim]
FH1CL standard detsim uboone.fcl

exnaected l1fetime = =Z00m
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Running tests

More details at https://cdcvs.fnal.gov/redmine/projects/lar_ci/wiki

* There are three methods to test the code
« Automatic trigger of a Cl build
e Occurs when users git push in the develop branch of the repository
 Tests the develop branch of LArSoft + experiment
« Default CI workflow consist of:
« checkout, build, unit tests (174), Cl tests (29 quick CI tests)
 Manual trigger of a CI build
* Developers can run a script to trigger a Cl build to test specific
branches
» Developer can specify branches repository by repository
« Default branch is “develop”
 NOTE: all code used for tests must be committed and pushed to
the central repositories (a security requirement)
* Running tests locally
* The code can be tested locally to verify that it doesn't break anything

* This can be achieved using the test_runner script
See https://cdevs.fnal.goviredmine/projects/lar_ci/wiki for more details
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Obtaining results

e The Cl web application components
e \Which information you can get

e Email report

V. Di Benedetto LArSoft Wokrshop
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Obtaining results

® The Cl web application is a web interface that easily provides

information about the status of the code.
It is available at the URL: http://lar-ci-history.fnal.gov/LarCl/app

\
\
\
Multiplatform Continuous Integration for LarCl

I an (2] >l Build € Start Time ) Build Type € checkout §) build € unit_test §) install ) ci_tests §) Progress Legend
2017-04-26 . Running
! lar_ci/262 21:24:53 693453 dl4 eldprof A
f LArSoft uBooMNE DUNE LArIAT -
Select builds: ( .
ArgoheuT) 2017-04-26 sif6 el 4:prof Succeeded

21:24:31.132461

From build: lar_cif262 2017-04-26 .
1 lar_ci/261 18:40'53 044730 d14 eldprof A
# of builds: 2 (LArSoft uBooME DUME LArIAT
o utes: ArgoleuT) LA slf6 el4:prof

\

\

\

\

\

\

| 19:40:41.157789
! Select date range:
\

\

\

\

\

® In the next few slides we will walk through the Cl web interface
® I'll describe:

e its different components

e the available information you can access

Wiki documentation available at
https://cdcvs.fnal.gov/redmine/projects/lar_ci/wiki#How-to-monitor-the-status-of-your-build
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Obtaining results
® In-line documentation:

\
\
\
Multiplatform Continuous Integration for
\
\

4 o e bl Build © Start Time @) Build Type € checkout € build © unit_test € install € 7]
2017-04-26 X

‘ lar_ci/262 21:24°53 693453 d14 eldprof A\

ildes LArSoft uBooMNE DUNE LArIAT
| select builds: ( ArgoNeuT) 2017-04-26 <15 eLa-prof
\ 21:24:31 132461 P
‘ From build: lar_ci/262 2017-04-26
: E Jar_ci/261 19:40°53 044730 dLé4 eldprof A
‘ # of builds: 2 (LArSoft uBooME DUME LArIAT Skipped !

' ArgoNeuT) 2017-04-26 slfé el14:prof |

| 19:40:41.157789
! Select date range: ‘
|
|

‘ To: | mmiddiyyyy ‘
|

From:  mmiddiynyyy \
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Obtaining results
e Cl Build details

Home
Multiplatform Continuous Integration for LarCI
1 a Build §) Start Time §) uild Type ) checkout § build € unit_test ) install ) ci_tests ) Progress Legend
2017-04-26 - " ,
I lar_ci/262 21:24:53 693453 dlr elaprot A
oS ETES (LArSoft uBooNE DUNE LAHAT =
. Arsetesn) PR st evdprot
From build:  lar_ci/2 2017-04-26
rom i | lar_ci/261 19:40:53.044740 dl! elaprof A\
P | (LArSoft uBooNE DUNE LAHAT P~ :
| ArgohleuT) 192041 17788 S”i Gl
Select date range: . I
From: | mm/ddiyyyy
To mm/ddiyyyy
Update Clear
_____________________ A —
I |
: Build € Start Time ) Build:
| . 111 M 7
: . the m t
2017.04.26 el overing the mouse on the “Build” box

lar_cif262 21:24:53.693453

i ) )
I (LArSoft uBun&NE LAMAT V0170026 i 'E you will g6t a tOOltIp that shows:

| Arg

T: git push on develop branch 2l 2kl dazant | o Trlgger reaSOn (T)
: W defaultwi 2017-04-26 aqra .
I P: mrh 19:40:53.044730 : o WOI’kﬂOW (W)

IAT I

i ArgeiEun 19:40:41.157789 sife ': ° Personality (P)
| :
! !
i |

G o e f M e e 8 M e R R M e R R M M e § M M M
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Obtaining results

® Checkout detalils

Home

AN

|

Select builds:

From build lar_ci/262

# of builds 2

(2] P

(LArSoft uBooNE DUNE
ArgoNe

Multiplatform Continuous Integration for LarCi

Build §)

ar_ci/262

ar_ci/261

(LArsoft UB0ONE DUNE LATAT

2017-04-26
21:24:53 693453

2017-04-26
21:24:31.132461

2017-04-26
19:40:53 044730

Build Type € build € unit_test install )

checkout @ ci_tests Progress Legend

14 elaprof

slf6 eld:prof

I dl4 eldprof

ey i
Selectdate range: 7 e w6 e - n
To mm/dd,
Update Clear
_________________________________ s —
; |
Build Type checkout build unit_test install ci_tests x
| s
| d14 e14:prof A |
: : H the m the “checkout”
1 s ' * Hovering the mouse on the “checkou
: Status Db Il get a tooltip that sh ;
2P : ox you will get a tooltip that shows:
| e argoneutcode v06_33 00-1-g903atbe | H
" sif6 elaprof | ® dunetpe vOE_33 00- 16-g50141286a I L repOSItOry nal I Ie
i e duneutil v06_33_00-2-ga38815a ; . . . ..
e larana LARSOFT_SULTE v06_33_00-3-gh8ohfo7 . P t d t

| e larcore LARSOFT_SUITE_vO6_33_00- 2- g3e022hS | gl eSC”p |On reVISlon
| e larcorechj LARSOFT_SUITE w06 _33_00-2-g83le7le
. e lardata LARSOFT_SUITE v06_33 00-3-g0301f28
: e lardataobj LARSOFT_SUITE v06_33 00-5-gf488e48
| e lareventdisplay LARSOFT_SUITE vO6 32 00-3-ga292e74
| e larevt LARSOFT_SLUITE_v06_33 00-2- g595386f
| & larexamples LARSOFT SUITE vO6 233 00
. e lariatsoft v06_33 00-3-gl3eg7le
. e lariatutil v06_33 00-1-gffc9340
| e larpandora LARSOFT_SUITE v06 33 00-2-gdeed3le

P _ - WUB_=3s g
| e larpandoracontent LARSOFT_SUITE vO06 33 00
I e larreco LARSOFT_SUITE v08 33 00-27-g562f 757d
. e larsim LARSOFT_SUITE v06_33 00-3-gS5833120
. e larsoft LARSOFT_SUITE v05_ 32 00- 1-g3387c54
| e larsoftobj LARSOFT_SUITE_v06_33_00
| e larwirecell LARSOFT _SUITE v06 33 00
I e uboonecode vO6_33 00- 46- gc2853c3d
! e ubutil vO6_33 00-7-g41053a6
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Obtaining results
® Unit test details

Multiplatform Continuous Integration for LarCi

Q) witest®  mswl @ citess@  Progess e Hovering the mouse on the “unit_test”
| = o box you will get a tooltip that shows:
i & Succ)  Unit tests stats:
! Status: ok - : e total number;
: e succeeded;
. e failed:;
] 7 e skipped.

I total:168, succeeded:168, failed:0, skipped:D

V. Di Benedetto LArSoft Wokrshop 27



V. Di Benedetto

Obtaining results

® Cl tests details

Home

Multiplatform Continuous Integration for LarCi

M o > Y Build §)

lar_ci/262
(LArsoft uBooME DUNE LA,

I lar_cif261
L (LArSoft uBooNE DUNE LAMAT
. B ArgoMNeuT)

Status: warning I

total:29, started 29, succeeded 20, warning:9,
failed:0, skipped:0 |

Start Time

2017-04-26
21:24:53 69

build €

unit_test Progress Legends

2017-04-26

21:24:31 132461 EEa 14 Pl |

2017-04-26
19.40:53,044730 o4 eldprof

2017-04-26
19:40:41.157789 EHEs1d prat

ci_g4_regression_test dune3st

ci_gd _regression_test dunefd
ci_g4_regression_test protoDUNE

ci_gd4 regression_test uboonecode
ci_reco?_regression_test_uboonecode
ci_reco_regression_test_dune3st
ci_reco_regression_test_dunefd
ci_reco_regression_test_protoDUMNE
ci_sim_regression_test_argoneutcode
ci_blreco_RUMI1_regression_test_lariatsoft
ci_blreco_RUMNZ_regression_test_lariatsoft
ci_detsim_regression_test_cdune35t
ci_detsim_regression_test_dunefd
ci_detsim_regression_test_protoDUNE
ci_detsim_regression_test_uboonecode
ci_gen_regression_test dune3st
ci_gen_regression_test_dunefd
ci_gen_regression_test protoDUMNE
ci_gen_regression_test_uboonecode
ci_mergeana_regression_test_dune3st
ci_mergeana_regression_test_dunefd
ci_mergeana_regression_test_protoDUNE
ci_mergeana_regression_test_uboonecode
ci_recol_regression_test uboonecode
ci_reco2D_RUM1_regression_test_lariatsoft
ci_reco2D_RUMZ_regression_test_lariatsoft
ci_reco_regression_test_argoneutcode
ci_slicer RUM1_regression_test_lariatsoft
ci_slicer_RUM2_regression_test_lariatsoft

e Hovering the mouse on the “ci_test” box
you will get a tooltip that shows:
 Cl| tests stats:
total number;
succeeded,;
warning;
failed;
Skipped.
e Summary of Cl tests status.
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Obtaining results: Cl tests view

® The “CI tests view”

e Which information you can get here

4 =l 2]
Select builds:

From build:  lar_cif262

#of builds: 2

Select date range:

From:  mm/ddfyyyy

To: mm/ddfiyyyy

]

ultiplatform Continuous Integration for LarcCl

Build §)

lar_cif262
(LArSoft uBooNE DUNE LATAT
ArgoMeuT)

lar_cif261
(LArSoft uBooNE DUNE LATAT
ArgoMeuT)

Start Time @

2017-04-26
21:24:53.693453

2017-04-26
21:24:31.132461

2017-04-26
19:40:53.044730

2017-04-26
19:40:41.157789

Build Type @ checkout @)

dl4 eld:prof
slfé eld:prof
dl4 eld:prof

slfé eld:p

build @

unit_test @)

install €

ci_tests @)

Progress Legend |

V. Di Benedetto
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Obtainin

results: Cl tests view

Home [+

Select date range:

build unit_test install ci_tests

ci_tests for EL6
Build lar_cif212, Trigger: git push on develop branch

on ELG

status: Success

Phase ci_tests Runtime History

il
From: w
E
=
To:  mmy B
e
(=]
Update Clear = 16 Apr
=
Date
Show Series: Number of Tests started
ow Series: - — . 2 " ———
2 R - =
14 f N i
K 20 ’ \ _lF
? ! |
o W
E 0
32 05 Apr 16 Apr 23 Apr 30 Apr
0]
Date

Phase: ci_tests

ci tests.log

Started: 04/17/2017 13:05:19
Finished: 0471772017 13:16:15. Exit code: @

Test Hame
Mci blreco RUNL reagression test lariatsoft

Mci blreco RUNZ regression test lariatsoft

Wci detsim regression test dune3St

Mci detsim regression test protoDUNE

Mci detsim rearession test ubconecods

Mci g4 regression test dune3St

Mol g4 regression test dunsfd

#
1
2
3
4 Mci detsim regression test dunefd
5
[
T
2
5 Mci a4 regression test protoDUNE

10Mci g4 regression test uboonecods

11Mci gen regression test dune3St

12Mci gen regression test dunefd

13Mci gen regression test protoDUNE

14Mci gen regression test uboonecode

15geci mergeana regression test dune3St

16Mci mergeana regression test dunefd

17Mci mergeans regression test protoDUNE

12Mci mergeana regression test uboonecods

15Mci recol regression test uboonecode

20Mci reco2D RUM] regression test lariatsoft
21Mci reco2D RUNZ reqression test lariatsoft

22Mci reco? regression test uboonscods

23Mci reco regression test argonsutcods

24Mci reco regression test dune3St

25Mci reco regression test dunsfd
26Mci reco regression test protoDUNE

27Mci sim regression test argonsutcods

28Mci slicer RUNL reqression test lariatsoft

29Mci slicer RUNZ reqression test lariatsoft

— Wall Clock Time (s)

— Number of Tests
— Succeeded

V. Di Benedetto
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Obtaining results: Cl tests view

Zoom out the view to easily see details

Home checlout build unit_test install ci tests

ci tests for ELS
Build lar_cif212, Trigger: git push on develop branch
on EL6
status: Success

Select date range: Phase ci_tests Runtime History — Wall Clock Time (s)
@ |
From: 03/14/2017 o 2000 ' ;
E |I _,-'" §
F —————— —", P h | \ { L\ A
To:  04/24/2017 ¥ 1000 ]l = “‘J j ,e’F [ "ﬁ J- S — 7y L._I F a"\\lL —y l.
ey | o ™, [ 5, -
8 0 \‘ / L“"x' I ‘// \‘l'-- 'l \Hil \‘\JL VR r
Update Clear 7 19 Mar 26 Mar 02 Apr 0S Apr 16 Apr
=
0 0
Date
] Number of Tests started 2017/04/08 05:17:25:
Show Series: . ) X _ - . Number of Tests: 29
w - A [ "—'*f IR Succeeded: 24
o J. A\ | Failed: 3
b 20 g M N 5 o)
= ’_{I—‘\ || N N, oo -2
G I N '
5 P/
o] 4 - :
[= 0 i __'.‘-_hi;._-____-_"______.
2 15 Mar 09 Apr 16 Apr
( m
Date
Phase: ci tests (2]
ci_tests.log
Started: ©04/17/2017 13:05:19
Finished: 04/17/2017 13:16:15%. Exit code: 0
# Test Name ld.ci gen_regression_test uboonecode
1 mci_blreco RUN]1 regression_test lariatsoft

1S@cl_mergeana_regression_test dune3St

B T R e L LI LY S T e B e e
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Obtaining results: Cl tests view

\

\ Home heclout puild INit_test install i test

\ A ci_tests for ELG

\ Build lar_ci/212, Trigger: git push on develop branch
\ on EL6

status: Success

- - _ ¥ - _ . L L L L I EEEE————S————————~

Navigation bar to easily navigate
through CI phases

V. Di Benedetto LArSoft Wokrshop
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Obtaining results: Cl tests view

;Select date range: Phase ci_tests Runtime History — Wall Clock Time (s) |

\
IFrom:  03/14/2017

|

“w
8] |
'E L. - ' d |
—" B

04/24/2017 ¥ oo T N “{ H/P | j f N ,P/ \'\l i,.f\lh?,r\ [ |

& .. N T
] 0 \r . L‘\J ]./// p ‘l Rx‘i \JL VA r \
Clear g 19 Mar 265 Mar 02 Apr 09 Apr 16 Apr |
0 0 \
Date \
|
! ] Number of Tests started 2017/04/08 05:17:25: 1
‘Show Series: ) _ _ Number of Tests: 29 \
P 9 [ .- |y Succeeded: 24 |
"f I?IL|-|-7-?|..":|, uf Tests o 20 | \ ) H._.\‘ Failed: 3 |
¥l Succeeded = N ) !
@ Failed 5 | 4 |
‘, E | |
D s ipped £ 0 ! e & Sl ‘
| 2 19 Mar 26 Mar 02 Apr 09 Apr |
‘ 0 |
S Date J

Time picker to select data range
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Obtaining results: Cl tests view

;Select date range: Phase ci_tests Runtime History — Wall Clock Time (s)

\
IFrom:  03/14/2017

G
18]
| E | /\ 1
S S TS RN E TS SN %
| Torl 04242017 ) g 1000 '1 \ N e oA w-?--ﬂ [ ]
8 \_I - u' L-»._ | |I //,/ N | \-"\-.,_Il \\\JI \
E

\
\
\
|
\
‘ O | - ‘
| Update Clear 19 Mar 265 Mar 02 Apr 09 Apr 10 |
\ 0 A 0 \
\ Date \
‘ \
! ] Number of Tests started 2017/04/08 05:17:25:
‘Show Series: I T ) . X _ - . Number of Tests: 29 \
| _ . A1 ==} Succeeded: 24 |
Z Number of Tests ] 20 . yaus Ny /! 4 R\ r _ Jra o .3 |
}, Succeeded f'—_J I—"‘\\ N / A : \ . VI 2 :
| g L ! S \ ) i |
} % 15 Mar 26 Mar 02 Apr 09 Apr 16 Apr .
‘ 0 0 |
T Date J

Marker to indicate the selected CI build
l.e. this is the data point belonging to
the CI build clicked on the main page
of the CI web application
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Obtaining results: Cl tests view

;Select date range: Phase ci_tests Runtime History

\
IFrom:  03/14/2017

\
. Update Clear 19 Mar 265 Mar 02 Apr 09 Apr 16 Apr

, —

| Tor 042412017 £ 1000| T jf 1 K e A ] I%

| 5 i I u.f ‘H l A \ .lr H.‘\"‘H.JI'F J\ \JL \L_ _rﬂ.\I r
2

i

Mumber of Tests

Cheék box to select
the series to show

2017/04/08 05:17:25:
Number of Tests: 29

Succeeded: 24
Failed: 3
D2

V. Di Benedetto LArSoft Wokrshop
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Obtaining results: Cl tests view

;Select date range:

| G
From:  03/14/2017 »
‘ £
| =
} To:  04/24/2017 X
| S
| Update Clear | =
| =

iShow Series:

\gl MNumber of Tests
¥ Succeeded

# Failed

# \arning

Mumber of Tests

L

20

|

Ranée selector to
zoom in the graph

2017/04/08 05:17:25:
Number of Tests: 29 |
Succeeded: 24 |
Failed: 3 |
Warning: 2
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Obtaining results: Cl tests view

® Access specific Cl test logs and stats

Phase: ci_tests

ci tests.log

Started: ©4/17/2017 13:05:19
Firished: 04/17/2017 13:16:15 Exit cods: @

Test Hame
Mci blreco RUNL regression test lariatsoft

Mci blreco RUNZ regression test lariastsoft
Wci detsim regression test dune3St

Mci detsim regression test dunefd

Mci detsim regression test protoDUNE

Mci detsim rearession test uboonecode
Mci g4 regression test dune3St

Wci g4 regression test dunefd

W s W kW R H oy

10Mci g4 regression test uboonscods
11Mci gen regression test dune35t

12Mci gen regression test dunefd

13Mci gen regression test protoDUNE

14Mci gen regression test uboonecode

15gci mergeana regression test dunesSt

16Mci mergeana regression test dunefd
17Mci_mergeana regression test protoDUNE

12Mci mergeana rearession test ubooneceode

15Mci recol regression test uboonecode
20Mci
21Mci reco2D
reco? regression test uboonecode
23Mci reco regression test argoneutcode
24Mci reco regression test dune3St

25Mci reco reqgression test dumefd

26Mci reco regression test protoDUNE

qression test lariatsoft

27Mci sim regression test argonsutcods

28Mci slicer RUNL regression test lariatsoft

29Mci slicer RUNZ regression test lariatsoft

V. Di Benedetto
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Obtaining results: Cl tests details

| Home | cl_tests |

ci_g4_regression_test_uboconecode on EL6
Build lar_ci_beta/3867
Trigger: git push on develop branch
status: Success
Select date range: Test ci_g4_regression_test_uboonecode Usage History — Elapsed Time (s)
- = - - — Max RSS (10s of kb)
— Scaled CPU (kvax/s)

From: | mm/ddfywyyy

2000 -
To:| mm/dd/yyyy
=y
‘ Update ‘ ‘ Clear ‘ 0 = =
Jan 2017 Feb 201: Mar 201
0] [
Date
Test: ci_g4_regression_test_uboonecode ©
stdout
stdemr

Registered 2017-02-23 12:13:13. 618673
Started 2017-82-23 12:13:14. 754872

exitcode €]
rusage_user_cpu 189, 140000
rusage_scaled user cpu 1058, 036471
rusage_system_cpu 8.420000
rusage_scaled_system_cpu 47.145432
rusage_elapsed 206, 160000
rusage_%cpu 95, 000000
rusage_avgtext 0.000000
rusage_avgdata 0.000000
rusage_maxrss 4_— TTEE28. 000000
rusage_inputs 1892112, 000R00
rusage_outputs 168368, 000000
rusage_major_faults 10194, 000000
rusage_minor_faults 706467 . 000000
rusage_swaps 0. 000000
valerrs €]

success True

Finished 2017-02-23 12:16: 37. 306428
exit code: 9.0

V. Di Benedetto LArSoft Wokrshop

38



Obtaining results: Cl tests details

® Graph of RSS memory peak:
uboonecode g4 stage as an example

Home ci_tests ci_gd regression_test_uboonecode
History of
test ci_ g4 regression_test uboonecode
statistic rusage _maxrss on EL6
Select date range: Test Statistic History — rusage _maxrss
M/ _, | !."
From:|  mm/ddfyyyy 2.00e+6 L : ‘I[
ARl AR SR A L 1
To:  04/24/2017 1.00e+6 -L w %‘
S /Al
Update Clear © jan 2017 Feb 201 Mar 201°
(I 0
Date
Plot Data...
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Obtaining results: Cl tests details

® Graph of RSS memory peak:
uboonecode reco stage 1 as an example

Home Ci_tests ci recol regression_test uboonecode

History of
test ci recol regression_test uboonecode
statistic rusage_maxrss on EL6

Select date range: Test Statistic History

To: 04/24/2017 1.00e+8

- -
From: | mrm/ddiyyyy 2.00e+6 Tm:um*_._._lﬂ u,uk._.wi—r\ﬂ L L-r--:--w-—'*m-\.\;-----l.‘ —— —-l r| l\
Al

/1

0
Update Clear Jan 2017 Feb 2017 Mar 201:

0]

0

Date
Plot Data...

— rusage_maxrs:
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Obtaining results: Cl tests view

® The list of Cl tests Is sorted by status severity

e The ClI test status corresponds to a color:

red=failure; orange=warning; green=succeeded

® Each Cl test link provides logs for the test

| Phase: ci tests

| ci_tests.log

! Started: 05/05/2017 17:00: 47
| Finished: 05/85/2017 17:15:21. Exit code: 202

Test Name
Bl _reco_regression_test dune3st

cl g4 regression test dune3St

cl g4 regression test dunefd

cl gd regression_test protoDUNE

N W N oy

cl reco regression_ test dunefd

. B mcl _reco regression_test protoDUNE

| 7 Wci_blreco RUN1_regression_test lariatsoft

| 8 Bl blreco RUNZ _regression_test lariatsoft

9 Bcl_detsim regression_test dune3St

‘ 10@cl_detsim_regression_test dunefd

! llmcl_detsim regression_test protoDUNE

| 12mci_detsim regression_test_uboonecode

| 13mci_g4 regression_test uboonecode

' 14@c1l_gen_regression_test dune3St

gen_regression_test

dunefd

gen_regression_test

protollUMNE

gen_regression_test

uboonecode ‘

mergeana_regression

test dune3st !

mergeana _regressilon

test dunefd i

mergeansa regresslon

test protoDUME |

mergeana regresslon

test uboonecode

recol regression test uboonecode

recoZD RUM1_regression_test lariatsoft |

recozD RUMZ regression test lariatsoft

recoZ regression test uboonecode |

reco_regression_test argoneutcode

sim_regression_test

argoneutcode \

slicer RUM] regression test lariatsoft |

slicer RUMZ regression _test lariatsoft

V. Di Benedetto
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Obtaining results: Unit test view

® The “Unit test view”

e Which information you can get here

Multiplatform Continuous Integration for LarCl

} 4 o (2] > Build § Start Time ) Build Type @ checkout § build @ unit_test € install ci_tests ) Progress Legend
| 2017-04-26 ) R
| lar_ci/262 21:24°53 693453 dL4 eld prof A
‘ Select builds: (LArSoft uBooME DUME LAMAT
ArgoMeuT) 2017-04-26 SIS e14-prof

Suc led
| 21:24:31.132461 .
&)
From huild: lar_cif262 2017-04-26 .
‘ lar_cif261 19:40'53.044730 di4 eld:prof A I
DPeG

R (LArsSoft uBooNE DUNE LArAT
#of builds: 2 ArgoNeuT)
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Obtaining results: Unit test view

Home checkout build unit_test install ci_tests

unit_test for EL6
Build lar_cif212, Trigger: git push on develop branch
on ELE
status: Success

— Wall Clock Time (s

Select date range: Phase unit_test Runtime Histo

W i
i =z | / N
From:( mmyddlyyyy | e 10001 N [ —— i (S A= —-1/'1' S N {
[ N \
To: mmfddyyyy x 300 S i I\ || Il
; =3 | 7 1
Update Clear | = 09 Apr 16 Apr 23 Apr 30 Apr
= 0

Diate

. @ar of Tests s@ — Number of Tests
Show Series: = — Succeeded

] = Y \1 Y
$
= 100 T T
s
L
©
E
é 0 09 Apr 16 Apr 23 Apr 30 Apr
0] m
Date

Phase: unit_test (2]
LTestCostData. txt
LastTest.log
Started: 04/17/2017 12:459:19
Finished: ©04/17/2017 13:03:28. Exit code: 0
# Test Hame Duration (s} mdonothing dune35t 04/17/2017 12:50: 04 17.75
1 MAtomicNumberService test 5.77 Bdonothing dunefd 04,/17/2017 12:50: 06 18. 81
2 WAtomicNumber test 04/17/2017 12: 49: 43 957 g5 Wdonothing simil dune3st 04/17/2017 12:50: 04 17. 04
3 MEBoostedAtomicNumber test 04,/17/2017 1. simil dumefd 04,/17,/2017 12:50: 66 18. 80
4 MEulk#llocator test 04/17/2017 04,/17,/2017 15. 83
5 Mchannel StatusServiceTest 041742017 04,/17,/2017 17. 32
6 MCluster test 04/17/2017 04/17/2017 12:43: 22 13.36
7 MCountersMap test 0471772017 04/17,/2017 12:49:51 18. 08
8 MCreateTestShowerCalibrationFromPID test 04/17/2017 12:49: . os test 04,/17/2017 12: 49: 24 0. 34
9 MDecomposer test 0471742017 30 93 gloso vectors test 94,17/2017 12:49: 25 1.34
160 MDereferencelterator test 0471772017 W geomet r 04,/17,/2007 12:49: 21 27. 40
11 MDereference test 5 Masometry srgoneut 04/17/2017 12:50:11 5.96

17 Mhatartart] aclcfn fast
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Obtaining results: Cl validation view

® uBoOONE calorimeter validation as an example

Home checkout build unit_test install ci_te ci_tests_grid
uBooNE calorimeter validation
Build Start Time Build Type gen | gd reco2 | ana  merge
% 2017-04-12 223003 869835 sif6 e10:praf
Number of events for each stage I
Nurnber of
g&n Events
ol
@z detsim
E
=
o recol
&
=
a recal
ana
merge
0 250 500 750 1,000
Number of events
Phase: ci_tests_grid [7]
Comment: dedx_histdir_trackkalmanhit plet
ci tests grid.log
summary. log dedx_histdir_trackkalmanhit
Started: 04/12/2017 19:03: 46 histdir, trackkalmanhit, Plane = 0 histdir, trackkalmanhit, Plane = 1
Finished: ©4/12/2017 22:33:52. Exit code: 201 - i
= didwihistdinrackkalnanhil H it | gt irtr ek kalnanhin
2 4 J ; 2 | | -
£ Entrigs a2y 50| Entrigs 439
35; Mean 2.057 r [ Mean 1.885
b Std Dev 08156 sl [ Std Dev  D.6144
a5f N
E 30)
anE F
185 E— 1;,:_
10 ki adier C b i
E 10)
sf "_LI r bl Ll
F . o
E'male il .L”.[n.—lrn'l.l.'lr. Maalieieloe, B RTINS P PPN PR PR B
o 1 2 3 4 [ [ T 10 1 2 3 4 5 [ 7 10
i (Maiem) dEidx (MaVien)
histdir, trackkalmanhit, Plane = 2
;: dodkehisidiackhalnanhi
14 | Entries 715
120l Mean 1.861
C St Dev  D.G263
103 :—
anf-
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Obtaining results: Cl validation view

euBoONE calorimeter validation as an example

Home checkout build unit_test install ci_tests ci_tests_grid

uBooNE calorimeter validation DU e 0 ST

Build Start Time Build Type ] 14 letsi ress Legend
e 2017-04-12 22:30:03 860835 sIf6 e10:pro
Number of events for each stage scheduled: 100
camp=img. | 0 Murnber of I Ve
gen successful: 96 VENtS -
. it s | Hovering the mouse
funning:
v desim wmes: o |q——| OVEr the stages box
K} held: i} -
P unknown: 0 a tooltip shows
T e — the status of that stage jobs
merge
Progress bars show 00 750 Lo
the number of events ot o e e

available for each stage,
this is based on the
number of successful jobs

® The CI validation can process a workflow with as many stages as needed
® The stages can be grouped together in the same grid job to minimize 1/O
and improve grid job efficiency
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Obtaining results: Cl validation view

® uBoOONE calorimeter validation as an example

Home checkou

=
o orevers
- - - -
Phase: ci_tests_grid L4 .
mmmmmmmmmmmm _histdir_trackkslmanhit plot
ci tests grid.log
summary. Log dacx_histdir_t rackkalmanhit - =
ttttttttt - 4/12/2017 19:03:45 Heta, it i - i, wacksiran,Prare -1 unctionall O u oad an sSNow (0] £
Finished. : 04/12/2017 22:33 :52. Exit code: 201 ] ] -
2E i f T
Enres 327 N T
k= M n 5

T ® This provides the user an easy access
— - .= tocClvalidation results

Lot
TR e T e
dbaepemy 08B T R kv

st trackhalmaninit, Plane - 2

e If something looks suspicious the user
have access to the job outputs for a
further analysis
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Obtaining results: Cl validation view

Home checkout build unit_test install ci_tests ci_tests_grid

uBooNE calorimeter validation

Build Start Time: Build Type gen g4 detsim @ recel reco2  ana  merge Frogress Legend
1 i testi355 " - -
% 2017-04-12 22:30:03.869835 516 e10:praf A, N

.........

e By clicking on a stage box more info are available
e jobs stats which include: resident memory peak, elapsed time, file size
e job status details

Test: recol © . nent hite recol stats jObS stats plOtS
' ) for each stage

Registered 2017-04-12 19:04:11. 447207 rECO:L—StatS
Started 2017-04-12 19: 04: 11, 513962 Max_RSS_Mem elapsed_time file_size
S rece1 Vs 2E Mar e b recal il sire
Jlobs scheduled 1lo@ E Enlries 0o F Entries. 00
- s Maan 1438 45 50— Mean 9621
jobs completed 168 F Sid Dav_ 201.1 “F Sig Doy 1954
. F 0
jobs successful 95 W= 4 r
jobs failed 4 - B o
sk F
iobs running [:} F 30 E
E 30|~
iobs skipped Q ‘§ 20: ‘g 25 '§ .
. = F w = F
jobs held 2] 15 20 E
E a0l
jobs unknown ] F 15 I
1of-
nevents per job 10 F 10 ok
Finist 2017-04-12 22: 30: 07. 830632 Sk 5 r
exit H- N E J‘l '|
(SPS NPRNN TP NSRRI RN o [\ NN (PO | ol e e L ..{'...l...l...l..
0 B0 T 200 TR0 TH00 o 10 20 a0 a0 50 o 0 2 i) 0 g B OO0
Max_RSS Mem [Mb] elapsed_time [min] file_size [Mb]
CcPU nevents_per_job axitcode
. . h_recal GFL remal ety g job hi_secol_eilcocs
a— Enlries 100 so0[— Enblos 100 o= Enres 100
JO S S a. uS e al S F Waan 5153 o Maan 10 Mean a4
L Sid Daw B.568 . Sad Do a Sid Da 2.156
12|~ L
for each stage : wl -
1o [
C + cofl-
s0[—
£ 5 a8 7 ]
=] r a L [=]
* t w [ £y
s |- 40{-
A
F i 2ol
2 L
o ! I L g ) S PP WIS | S S P PRI R VS PRSI S S |
CPLU [%] nevenls_per_job [#] axitcode [#]
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Obtaining results: email report

e Use different mailing lists according to the CI build
status.
e Possible CI build status are:
e successful: any issue reported
e warning: the code run properly, but some check on the
output is not successful
e failled: something is not working properly, it can be a failure
In the build of the code, or running unit/integration tests
* There is still the possibility to send a report whatever is the
status of the ClI build

 Each experiment can choose a set of mailing lists to
receive email reports according to the CI build status

 The mailing list can also be a list of individual user email

e Users that trigger a manual Cl build will receive an emaill
report

V. Di Benedetto LArSoft Wokrshop
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Obtaining results: email report

* Provides quick information in the subject;
e details about the CI build;

Cl build of defaultwf workflow for sif6 Succeeded

Experiment: LArSoft uBooNE DUNE LArIAT ArgoNeuT
Code revision: develop

Build type: el0:prof

Platform: sifé

Workflow: defaultwf

Personality: mrb

Jenkins project: lar_ci, build 58

Build slave: buildservice002 .fhal.gov

Trigger: git push on develop branch

For more details about this Cl build status and to access the logs, please, see the web monitoring application.
To access more logs see the |enkins project web page.

Test Suite:
Start

quick_test_uboonecode quick_test_dunetpc quick_test_lariatsoft quick_test_argoneutcode
1: ci_gen_regression_test_uboonecode

Start 2: ci_g4 regression_test uboonecode

Start 3: ci_detsim_regression_test uboonecode

Start 4: ci_recol_regression_test_uboonecode

Start 5: ci_reco2_regression_test_uboonecode

Start 6: ci_mergeana_regression_test_uboonecode

Start 7: ci_gen_regression_test duna35t

Start 8: ci_g4 regression_test dune3St

Start 9: ci_detsim_regression_ Test_dune3st

Start 108: ci_reco_regression_test_dune3st

Start 11: ci_mergeana_regression_ Test_dune3st

Start 12: ci_gen_regression_test dunefd

Ctart 12 ri ad Fanraccinn Tact Ainafd
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Obtaining results: email report

e Support “warning” status for ClI tests;
e details about ClI tests that are not successful

Warning means:

experiment code runs successful,
but some check on the output

ClI build of defaultwf workflow for slif6 Warning at phase ci_tests | js not successful

I Failures Warnings

Cl Test Status Error Message Required Action
cl reco2D RUMN1 regression test lariatsoft | Differences in products names | Reguest new reference files
ci reco2D RUMNZ regression test lariatsoft | Differences in products names | Reguest new reference files

For more details about the warning phase, check the ci_tests phase logs

Experiment: LArSoft uBooNE DUNE LArIAT ArgoNeuT If some phase of the CI build
Code revision: develop is not successful

Build type: e10:prof there is a link that points
Platform: sifé he | in the CI Web A
Workflow: defaultwf to the logs In the eb App

Personality: mrb

Jenkins project: lar_ci, build 54

Build slave: buildservice002.fnal.gov

Trigger: git push on develop branch

For more details about this Cl build status and to access the logs, please, see the web monitoring application.
To access more logs see the Jenkins project web page.

Test Suite: quick_test_uboonecode quick_test_dunetpc quick_test_lariatsoft quick_test_argoneutcode
Start 1: ci_gen_regression_test_uboonecode

V. Di Benedetto LArSoft Wokrshop 50



Upcoming new features

e Cl workflow reorganization

e each experiment code will be tested independently each
other, but still depend on the build/test of LArSoft

* Cl build will test only code from experiments that can be
potentially affected by a given commit

e Cl emall report will provide independent info for each
experiment

e Support to get email report for individual CI tests

e Cl Web App reorganization
o LArSoft and experiment code test information are shown
In dedicated tabs

e Add support for memory profiling to
Intercept memory leak
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Getting help

*The redmine wiki documentation is available at:
Cl: http://cdcvs.fnal.gov/redmine/projects/ci/wiki
LArClI: http://cdcvs.fnal.gov/redmine/projects/lar_ci/wiki

* The Cl web application provides tooltips and online
documentation

* To request new features open a SNOW ticket
Scientific Computing Services > Scientific Production Processing >
Continuous Integration

e For support/question send an email to: ci_team@fnal.gov

* As last resort, talk to LArSoft Team
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http://cdcvs.fnal.gov/redmine/projects/ci/wiki
http://cdcvs.fnal.gov/redmine/projects/lar_ci/wiki

Thank you

for your attention

V. Di Benedetto
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