Test log file : pflotran-tests-2016-87-29 10-16-31.testlog o — e
Running pflotran regression tests : current activity e 'S hrm 40 mins
at 01:00 at 01:00
PDT changes il
01:12:50
01:12:00 test pflotran
tast phickran e
01:04:54 stdio
Regression test summary: Gtiokise ol
. build pflotran
Total run time: 185.867 [s] stdio
Total tests : 179 e s
Tests run : 179 ==t hild solpt patly set il scrlptipoth
All tests passed. itk il
U.8. DEPARTMENT OF N '_'D
E"ERGY .v"& Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary 1
Ateint Wectinr Secelyy fulelitation of Honeywell International, Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA-0003525. SAND NO. SAND2017-5260 PE




Cloud-based Continuous Integration

o Bitbucket

bitbucket.org/pflotran/pflotran-qa
bitbucket.org/pflotran/pflotran-documentation
bitbucket.org/pflotran/pflotran

=
Wiki

Sfevsn  Hame

a + 0

From@dOTE

SPHINX
5 E=Zm

CODESHIP

by CloudBees
app.codeship.com/projects/316609

Limit of 100 builds per month

— el PFEOTRAN

Travis Cl

travis-ci.org/pflotran/pflotran
© pflotran / pflotran [ —]

~300 Regression and 60 Unit Tests

Unlimited builds

.Codecov

codecov.io/gh/pflotran/pflotran/tree/master/src/pflotran

O GitHub
pflotran.org

doc-dev.pflotran.org

PFLOTRAN Documentation

PFLOTRAN

ga-dev.pflotran

PFLOTRAN QA Test Suite - “ & o

Hammond and Bisht, 2019
https://doi.org/10.6084/m9.figshare.7761950.v1



Testing ) =

= Unit testing

= Equations of state

= Viscosity

= Density

= Enthalpy / internal energy

= Saturation pressure
= Constitutive relations

= Capillary pressure functions

= Saturation functions

= Relative permeability functions
= pFUnNit

= Open source Fortran unit testing framework

e



Testing (cont.) UL

= Regression testing (Did the solution change?)
= Driven by custom python scripting

= Regression module in PFELOTRAN used to sample solution variables at
the end of a simulation

= Locations (cell ids) are specified in a REGRESSION block

REGRESSION
CELLS_PER_PROCESS 2
CELLS

29

/
END

= Variables are specified in the OUTPUT block

= .regression file comparedto .regression.gold file

= Solutions outside absolute- or relative-change convergence tolerances
are flagged.

4
I



Regression Entries in Input File

REGRESSION
CELLS_PER_PROCESS 2
CELLS

29

OUTPUT
VARIABLES

LIQUID_PRESSURE
LIQUID_SATURATION
PERMEABILITY_X
PERMEABILITY_Y
PERMEABILITY_Z
POROSITY
PH
TOTAL
TOTAL_SORBED
KD
MINERAL_SATURATION_INDEX

END



.regression Output File ) .

-- PRESSURE: Liquid Pressure --
Max: 3.6987012374958E+05
Min: -2.9546226998033E+04
Mean: 1.7789073395768E+05
29: 1.9047483535024E+05
1: 3.6938752319775E+05
31: 1.9834550275718E+05
-- RATE: Metatorbernite Rate --
Max: 0.0000000000000E+00
Min: -1.9999999998411E-11
Mean: -2.6666666663803E-12
29: 0.0000000000000E+00
1: 0.0000000000000E+00
31: 0.0000000000000E+00
-- GENERIC: LIQUID VELOCITY [m/d] --
29: 8.5124089175370E-02 -1.2877090842582E-01 5.2164253201197E-04
1: 1.7617702348986E-02 -9.6502560583815E-04 -8.0086946328361E-04
31: 2.5578704112122E-01 2.2363909790982E-02 1.8169543176494E-02
-- SOLUTION: Flow --
Time (seconds): 2.6570320129395E-02

Time Steps: 14

Newton Iterations: 28
Solver Iterations: 28
Time Step Cuts: 0

Solution 2-Norm: 1.8527721282346E+06
Residual 2-Norm: 3.7495263161587E-13



Testing (cont.) LU}

= Tests can be launched through the PFLOTRAN makefile

= make rtest (regression tests only)
= make utest (unit tests only)
= make test (regression and unit tests)

= Regression tests can be launched separately from the
command line within SPFLOTRAN _DIR/regression_tests

python regression tests.py <args>




python regression tests.py --help

usage: regression_tests.py [-h] [--backtrace] [--advanced]
[-c CONFIG_FILES [CONFIG_FILES ...]] [--check-only]
[--check-performance] [--debug] [-d]
[-e EXECUTABLE] [--1list-suites] [--list-tests]
[-m MPIEXEC] [-n]
[-r [RECURSIVE_SEARCH [RECURSIVE_SEARCH ...]]]
[-s SUITES [SUITES ...]] [-t TESTS [TESTS ...]]
[--timeout TIMEOUT] [-u]

Run a pflotran regression tests or suite of tests.

optional arguments:

-h, --help show this help message and exit
--backtrace show exception backtraces as extra debugging output
--advanced enable advanced options for developers

-c CONFIG_FILES [CONFIG_FILES ...], --config-files CONFIG_FILES [CONFIG_FILES ...]
test configuration file to use

--check-only diff the existing regression files without running
pflotran again.

--check-performance include the performance metrics ('SOLUTION' blocks) in
regression checks.

--debug extra debugging output
-d, --dry-run perform a dry run, setup the test commands but don't
run them

-e EXECUTABLE, --executable EXECUTABLE
path to executable to use for testing

--list-suites print the list of test suites from the config file and
exit



543.cfg —Regression Test Configuration File

[suites]
standard = 543_flow
543_flow_dbase
543 flow_eos_default
543 flow_eos_constant
543 flow_eos_exponential
543_flow_and_tracer
543 flow_and_tracer_dbase
543 hanford_srfcplx_base
543 hanford_srfcplx_base_restart
543_hanford_srfcplx_base_restart_hdf5
543 hanford_overwrite_restart
543 hanford_srfcplx_param
standard_parallel = 543 flow-np8
543_flow_and_tracer-np8
543_hanford_srfcplx_param-np8

[default-test-criteria]

# default criteria for all tests, can be overwritten by specific tests
time = 500 percent

generic = 1.0e-12 absolute

concentration = 1.0e-9 relative

discrete = @ absolute

rate = 1.0e-12 absolute

volume_fraction = 1.0e-12 absolute

pressure = 1.0e-12 relative

saturation = 1.0e-12 absolute

[543_flow-np8]
np=8

[543_hanford_srfcplx_param]
generic = 1.0e-12 relative



‘make test’ Screen Output

Running pflotran unit tests

0.007 seconds

(60 tests)

Test log file : pflotran-tests-2018-09-25 17-52-05.testlog
Running pflotran regression tests

Regression test summary:
Total run time: 266.636 [s]
Total tests : 297
Tests run : 297
All tests passed.




Testing (cont.) UL

= Example regression test failure

= Perturb critical pressure for water equation of state by 10 billionths of
a percent

subroutine EOSWaterDensityIFC67()

tcl = H20 _CRITICAL_TEMPERATURE I K

- pcl = H20 _CRITICAL_PRESSURE I Pa

+ pcl = H20 CRITICAL PRESSURE + 1.d-10*H20 CRITICAL_ PRESSURE I Pa
vcl = 0.00317do ! m*3/kg




Bitbucket — Github — Travis CI )=,

; = X
@ pflotran/pflotran - Travis CI x + El
& > C {Y & htips//travis-ciorg/pflotran/pflotran % 0 = B @ ?
el = () .
Tl’aVIS Cl /4, Changelog  Documentation
pflotran / pflotran
My Repositories + Current  Branches  Build History  Pull Requests More options =
pflotran/pflotran # 337 branch ‘master’ of bitbucket.o L > Cancel build
() Duration: 5 min 10 sec o Commit bed5a32 2 (%Y Running for 5 min 19 sec
il Compare 3b35a04..bed5a32 2
«/ ghammondss/pflotran-doc- ¥ 8 i* Branch master 2

() Duration: 2 min 12 sec - Glenn Hammond

7| Finished: 2 months ago

Build Jobs

A < Ruby [T) CMAKE_BUILD=0 PETSC_MASTER=0 (0 5min 19 sec

3 337.2 {a? </> Ruby [T) CMAKE_BUILD=1 PETSC_MASTER=C (©) -




Bitbucket —» Github — Travis Cl

& pflotran/pflotran - Travis CI X

« > C 0O

+

& https://travis-ci.org/pflotran/pflotran

TravisCl ®

Search all repositories

My Repositories +

X pflotran/pflotran # 337
() Duration: 1 hr 11 min 48 sec

7] Finished: 3 minutes ago

~/ ghammond&é/pflotran-doc H 8

(Y Duration: 2 min 12 sec

27| Finished: 2 months ago

Changelog

Documentation

pflotran / pflotran

Current  Branches  Build History

» master Merge branch ‘master’ of bitbucket.org:pflotra

o~ Commit bed5a32
il Compare 3b35a04..bed5a32 12

1* Branch master 12

Glenn Hammond

Build Jobs
X 4 3311 & <> Ruby

M 3 3372 ffg </> Ruby

Pull Requests

build failing

More options —

-o- #337 failed ( Restart build

(¥ Ran for 35 min 54 sec

(V) Total time 1 hr 11 min 48 sec

i1 3 minutes ago

[T) CMAKE_BUILD=0 PETSC_MASTER=0 (1) 35 min 54 sec

) CMAKE_BUILD=1 PETSC_MASTER=0 () 35min 54 sec




Travis Cl Badge at pflotran.org UL

— | X
B pflotran / pflotran / wiki / Home X -+
i C {0 & Atlassian, Inc. [US] | https://bitbucket.org/pfiotran/pflotran/wikifHome 6 * g Q ] @ :
PFLOTRAMN / code [ pflotran
Create page Clone wiki

Wiki

pflotran / Home History  Edit

nma + o0 f

~
~

—_—
ot

PFLOTRAN is an open source, state-of-the-art massively parallel subsurface flow and reactive transport code. The code is developed under a GNU LGPL license allowing
for third parties to interface proprietary software with the code, however any modifications to the code itself must be documented and remain open source. PELOTRAN
is written in object oriented, free formatted Fortran 2003. The choice of Fortran over C/C++ was based primarily or the need to enlist and preserve tight collaberation
with experienced domain scientists, without which PFLOTRAN's sophisticated process models would not exist,

o O

I

PFLOTRAN employs parallelization through domain decomposition using the MPI-based PETSc framewaork with pflotran tracking the git xsdk-0.2.0 branch of PETSc
available through Bitbucket.

Cm

Please visit our website, pflotran.org, for more information. Looking for the old wiki? The old wiki can still be accessed here.

Gy

Travis Cl Status

master branch I
| |

O b FE

Installation Instructions 14




Running pflotran unit tests
0.006 seconds

Failure in: testEOSWater_DensitySTP
Location: [test_eos water.pf:157]
expected: +998.3234 but found: +998.3234; difference: |+0.4774847E-11| >
tolerance:+0.1000000E-15.

FAILURES!!!
Tests run: 60, Failures: 1, Errors:

Test log file : pflotran-tests-2018-09-25_17-01-20.testlog
Running pflotran regression tests

Regression test summary:
Total run time: 279.741 [s]
Total tests : 297
Tests run : 297
Failed : 46




pflotran-tests-2018-09-25 17-01-20.testlog i sﬁ:;,"f;m

PFLOTRAN Regression Test Log

Date : 2018-09-25_17-01-20

System Info :
platform : linux2

Test directory :
/home/travis/build/pflotran/pflotran/regression_tests

PFLOTRAN repository status :

$ git log -1 HEAD

commit bed5a32cb@ba39lad4la6dfcf9ob71201f7a078a94d
Merge: 3b35a04 559915d

Author: Glenn Hammond <gehammo@sandia.gov>
Date: Tue Sep 25 11:36:49 2018 -0500

Merge branch 'master' of bitbucket.org:pflotran/pflotran

$ git status -u no
HEAD detached at bed5a32
nothing to commit, working tree clean

PETSc information :
* WARNING * This information may be incorrect if you have more than one
version of petsc installed.
PETSC_DIR : /home/travis/build/pflotran/pflotran/petsc
PETSC_ARCH : petsc-arch
petsc repository status :
$ git log -1 HEAD
commit ©3c0fad46595e0cd29635b9188b232e623499437
Author: Barry Smith <bsmith@mcs.anl.gov>
Date: Thu Mar 30 14:27:53 2017 -0500

Add hack to get PETSc with gfortran to work on Apple with xcode 8.3 16
—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————



pflotran-tests-2016-07-29 10-27-50.testlog @

543_flow-np8...

cd /home/travis/build/pflotran/pflotran/regression_tests/default/543

/home/travis/build/pflotran/pflotran/petsc/petsc-arch/bin/mpiexec -np 8
/home/travis/build/pflotran/pflotran/src/pflotran/pflotran -malloc © -successful_exit_code 86 -input_prefix
543 flow-np8

# 543_flow-np8 : run time : 2.91 seconds

diff 543_flow-np8.regression.gold 543 flow-np8.regression

Skipping SOLUTION : Flow
543_flow-np8... passed.
543_hanford_srfcplx_param...

cd /home/travis/build/pflotran/pflotran/regression_tests/default/543

/home/travis/build/pflotran/pflotran/src/pflotran/pflotran -malloc © -successful_exit_code 86 -input_prefix
543_hanford_srfcplx_param

# 543_hanford_srfcplx_param : run time : 3.11 seconds

diff 543_hanford_srfcplx_param.regression.gold 543_hanford_srfcplx_param.regression

FAIL: LIQUID VELOCITY [m/d]:1 : 1.084136795e-11 > 1le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:1 : 7.63191790473e-11 > le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:1 : 2.060265741e-11 > 1le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:31 : 7.3779567027e-12 > le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:31 : 1.76111798338e-12 > le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:29 : 2.25552127701e-12 > le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:29 : 1.32019648478e-12 > le-12 [relative]

FAIL: LIQUID VELOCITY [m/d]:29 : 1.61796082447e-11 > le-12 [relative]

FAIL: UO2(P03)2 SI:Min : 4. 39851271218e 12 > 1e-12 [relative]

FAIL: UO2S04 SI:Min : 4.38535476851e-12 > 1le-12 [relative]

FAIL: Torbernite SI:Min : 8.80326710311e-12 > le-12 [relative]

FAIL: (U02)3(P04)2.4H20 SI:Min : 1.31617137493e-11 > 1le-12 [relative]

FAIL: UO2CO3 SI:Min : 4.38491638053e-12 > le-12 [relative]

FAIL: UO03.0.9H20(alpha) SI:Min : 4.37498338731e-12 > 1le-12 [relative]

FAIL: Metatorbernite SI:Min : 8.79872832628e-12 > 1le-12 [relative]

FAIL: Schoepite SI:Min : 4.38503889665e-12 > le-12 [relative]
543_hanford_srfcplx_param... failed.

17




Testing (cont.) =,

= Example regression test failure

= Revert back to original value

subroutine EOSWaterDensityIFC67()

tcl = H20 _CRITICAL_TEMPERATURE I K
- pcl = H20 CRITICAL PRESSURE + 1.d-10*H20 CRITICAL_ PRESSURE I Pa
+ pcl = H20 CRITICAL_PRESSURE | Pa

vcl = 0.00317de0 ! m"3/kg




Bitbucket — Github — Travis CI )=,

; = O X
& pflotran/pflotran - Travis Cl X +

& > C Y & htipsy//travis-ci.org/pflotran/pflotran % 0 =@ H 0

’

TraViS Cl 'r&‘\ Changelog  Documentation m

Search all repositories

pflotran / pflotran

My Repositories  + Current  Branches  Build Histery  Pull Requests More options —

+/ pflotran/pflotran # 338  master Merge branch 'master’ of bitbucket.org:pflotra -o- #338 passed (> Restart build

() Duration: 1 hr 12 min 37 sec v Commit 4c84f0a 2 Rerifes 3 i A0isde

[ Finished: about 2 hours ago 1l Compare bed5a32..4c84f0a 2 (O Total time 1 hr 12 min 37 sec

1* Branch master i
+/ ghammondgé/pflotran-doc 3 8 [77] about 3 hours ago

N # Glenn Hammend
() Duration: 2 min 12 sec

[%] Finished: 2 months ago

Build Jobs
#3381 A </> Ruby [T] CMAKE_BUILD=0 PETSC_MASTER=0 () 36 min 7 sec
#3382 & <> Ruby [T CMAKE_BUILD=1 PETSC_MASTER=0 (D) 36 min 30 sec >




