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What do we mean by “testing?”

» Atest either PASSes or FAILs
» Establishing criteria is challenging, but worthwhile
* Result is interpretable by non-experts
A test should be easy for a non-expert to run
All important features should be tested
*  Only tested features can be changed reliably!
It should be easy to run tests frequently
» Defects are localized in time
It should be easy for someone to run subsets of tests
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Why is testing important?

* Prevents bugs from creeping into the master branch
* Accelerates bug fixes

 Failing tests provide an “imprint” that gives developers
hints about the nature, whereabouts, and timeline of
defects

 Builds confidence needed to make transformational
software / algorithm / science changes

+ Keeps “the model” in a good, reliable (and releasable)
state for doing science
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ACME’s testing machinery

Running tests Maintaining test Continuous integration
database

create_test

cs.status.”

update_acme_tests

Jenkins /
CDash

manage_xml_entries
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Running a test suite with
create test

* Run within ACME/scripts directory

« Many options — not all needed all the time (run without
arguments to get help)

cd projects/ACME/scripts

mkdir $SCRATCH/acme-baseline

./create test -xml mach edison \
-xml compiler intel \
-xml category acme developer \
-testid acme _dev \
-testroot $SCRATCH/acme dev \
-baselineroot $SCRATCH/acme-baseline \
-project acme
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Checking the status of a running test
suite with cs.status. * scripts

- “Test root” directory contains a cs.status. testid.machine
script

cd $SCRATCH/acme dev
./cs.status.acme_dev.edison

PASS ERS.f1l9 gl6 rxl.A.edison_intel

PASS ERS.f1l9 gl6 rxl.A.edison_ intel.memleak

PASS ERS.f19 gl6 rxl.A. edlson intel.generate./scratch2/
scratchdlrs/johnson/acme -baseline-testcases

FAIL ERS IOP4c.f1l9 gl6 rxl.A.edison intel

BFAIL ERS IOP4c.f19 glé rxl.A. edlson intel.generate./scratch2/
scratchdlrs/johnson/acme -baseline-testcases

RUN PEA Pl M.f45 g37 rxl.A.edison _intel.G.acme dev

PEND SMS.ne30 f19 gl6é rxl.A.edison_ intel

'''''''''''''''
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Interpreting test results
_Code | Meaning

PASS
GEN
PEND
RUN
CHECK
ERROR
EXPFAIL
FAIL
BFAIL
TFAIL
SFAIL
CFAIL

A‘ ME Accelerated Climate Modelng
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Test passed!

Test was generated, not run yet

Test is waiting in a queue

Test is running

Manual review of data required

Checking of test result failed

Expected test failure

Test failed (run failure or inexact restart)
Baseline result could not be found to compare
Test setup error

Generation of test failed in scripts
check_case script failed (env or build problem)
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You can add your own tests to
existing ACME test suites

1. Edit script to rebuild acme_developer and
acme_integration test suites:

ACME/scripts/acme/update acme tests

2. Modify TEST_SUITES near top of file

3. Change to the directory containing the testing database:
cd ACME/scripts/ccsm utils/Testlistxml

4. Execute the script, rebuilding the database:

../ ../acme/update acme tests suite ./testlist.xml
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You can also add a test case to

another pre-existing test suite

1. Change to the directory containing the testing database:
cd ACME/scripts/ccsm utils/Testlistxml

2. Extract the existing tests in the desired suite:

./manage xml entries -query -outputlist -machine machine
-compiler compiler -category suite > my tests.txt

3. Edit the extracted tests in the file (my_tests.txt), adding
one line for each new test.

4. Add the tests in the file to those in the database:

./manage xml entries -addlist -file my tests.txt
-category suite

5. Replace the database with the new database:

mv testlist-date-time.xml testlist.xml
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You should generate a baseline for a
new test running on a machine

cd projects/ACME/scripts

./create test -testname new-test-case.machine.compiler \
-testroot $SCRATCH/new-test-case \
-generate new-test-baseline-name \
-baselineroot acme-baseline-dir \
-project account
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ACME'’s testing policy is built into our
procedure for code changes

1. Make your code changes in a feature branch

2. Run the acme_developer test suite on your branch and
check the results to make sure the tests pass

3. If necessary, add your own test case(s) to an existing or
new ACME test suite and run it to make sure these new

tests pass
4. Issue a pull request and assign an integrator, who
* integrates the branch into ‘next’
 waits for results of acme _integration test suite
» works with you to address issues
* Integrates the branch into master
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Nightly test results are available on CDash
(http://my.cdash.org/index.php?project=ACME_Climate)

ACME_Climate
Previcus Current
No file changed as of Wednesday, April 29 2015 - 21:00 EDT -~
§ days ago: 10 tests not run on acme_integration_master_intel
B days ago: 10 tests not run on acme_integration_master_intel
B days ago: 1 1est falied on regression_test

7 days ago: 1 test falled on regression_test
7 days ago: 1 test falled on regression_test

Se0 WA feed

Build Name Buld Time

| Files | Emor  Wan | Emor | Wamn
Apr 30, 2015 - 0426 EDT
Apr 29, 2015 - 2239 EDT
Apr 30, 2015 - 05:05 EDT

Apr 30, 2015 - 0356 EDT

rocsky ) acme_imtegration_master_imel |
maekin | O acme_developer_master_gnu | ’ ’
mekvin ) acme_developer_next grw

skybridge l O acme_integration_next_intel | ] \

" Kitware ° COaahPro 2.3.0 © Kitware | Report problems | Privacy Policy | 0.056s
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http://my.cdash.org/index.php?project=ACME_Climate

Nightly test results are available on CDash
(http://my.cdash.org/index.php?project=ACME_Climate)

ACME Climate
Calendar Provious

Testing started on 2015-04-30 08:26:23

Site Name: ..
Build Nama: o Nlagralion maser e
Totad time: 160 47m Bs S40ms
O8 Name: Linux
0S Platform: »86 64
OS Reloase: 2.6.32.504 06 286 64
O8 Version: #1 SNV Tue Sep 10 015435 EDT 2014

ERD 119010 DYWSOCS redeky el 1h 508 200ms
RE 445_g37 BIS60CH redeky, intel Not Run 18m s t60me
ERH. 145 37 BI8S0CS recieky inted Nt Bun 17m S8s 20ems
109_16. B1850C5 rodsky_intel NotRun 50m 8s 720ms
ERS 11919 FAMIPCS recsky inel Not Bun Z3m 18s S40ms
|ERs 119016 81850CS sodsky_irtel ot R 37m 225 380ms
FRS 45 037 B1ASOCS raduky nted Not Bun 21m 43 770ms
ERS 100 L 1913 FAMIPCS recisicy.intel Mot un 12m 20s 100ms
ERS_L3.119_g16.FCS ety _inted NotRun  7m 240ms

ERS Lo ned0_ned0 FCA redsky_inted Mot Run 12m 845 870ms

Dowrioad Table as CSV Fie

'VK[tware ° COmhPm 230 © Kity
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http://my.cdash.org/index.php?project=ACME_Climate

Nightly test results are available on CDash
(http://my.cdash.org/index.php?project=ACME_Climate

ACME_Climate
Calendar Previous

Test: ERB.110_g16.B1850C5.redsky _intel
Bulld: acme_integration_master_intel (redsky) on 2015-04-30 04:26:23

. ExitValue 1
Command line create_test

MShow Command Line

& Display graphs:  Select..
Test output

Files /projects/ccsm/ccsm_baselines/master/ERB.£19 gl16.B1850C5.redsky intel/CaseDocs/chem mech.in and /gscratch:
Files Iptoject.l/ccu/ccln baselines/master/ERB.£19 gl6.B1850C5.redsky intel/CaseDocs/cpl modelio.nnl and /gscra!
In namelist -ﬂ.up nml', “ice ic' has inequivalent values 'ERB.f19 gl6.B1850C5.redsky intel.C.150416-105529.ref.
NORMALIZED: "ERB.Lf19 gl6. B1850CS. rodsky intel . ACTION.TESTID.refl.cice.r.0001-01-10-00000.nc" = "D40 1850 ¢02
FAIL: Namelist diff between files /projects/ccam/ccsm baselines/master/ERD.£19 gl6.B1850C5.redsky intel/Caseboc:
Files /projects/ccw/ccuu balehnos/ulter/tlb £19 gl6,.p1850C5,. redsky_intel/CaseDocs/l1lnd modelio.nnl and /gscra
In namelist ‘cam_inparm', ‘nodata‘’ has inequivalent vnluen /projects7ccm/1nputdata/ut-7cn/imc/fv/cni-m) |
HORNALIZBDI cml-lanJ 0000 01-01_1.9x2.5_ LJO _©090306.nc" I= 'b40_1850_c02c_76jpf.cam.1.0221«01«01-00000.nc"
In namelist ‘cam inparm’, missing variable: ‘cam_branch file’
diff between files /projects/ccam/ccam Nuolima/mtor/zlm.!w _glé6. BIBSOCS redsky intel/Caseloci
In namelist 'init te mml’', 'init te option' has inequivalent values ‘ccam continue’' = “ccsm hybrid’
NORMALIZED: ‘“ccsm contin\w' = ‘ccsm hybrid’
In namelist ‘init ts nml’, "init_ts file fmt  has inequivalent values ‘mc' I~ *bin’
NORMALIZED: ‘nc’ I= ‘bin’'
In namelist ‘overflows nmi', ‘overflows restart type’' has inequivalent values ‘ccsm continue' != ‘ccam hybrid’
NORMALIZED: "ccam continue' = "ccam hybrid’
In namelist 'Sage nml’, "init lage option’ has inequivalent values ‘ccsm continue' != ‘ccsm hybrid’
NORMALIZED: _comp continue’ |- “cosp hvbrid'
FAIL: Namelist diff between files /projects/ccsm/ccsm baselines/master/ERB.f19 gl6.B1850CS5.redsky intel/CaseDoci
Files /projects/ccsm/cosm_baselines/master/ERB.£19 gl16.B1850C5.redsky intel/CaseDocs/atm modelio.nml and /gscra
Files /projects/ccsm/ccsm baselines/master/ERB.f19 gl16.B1850C5.redsky intel/CaseDocs/seq maps.rc and /gscratchl,
Files /projects/ccam/ccsm baselines/master/ERB.f19 gl6.B1850C5.redaky intel/CaseDocs/glc_modelio.nnl and /gacral
In namaliat ‘rem innarm’. "finidat réa’' han inscaivalant valouaa " /aradecta/ccan/innstdata/raf/rem/initdatal/reni
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http://my.cdash.org/index.php?project=ACME_Climate

Upcoming enhancements will make
testing easier

Multiple, coexisting test databases (make your own!)
Simplified tools for maintaining test databases

A set of shorter-running test cases for some components
(better coverage)

Better (more specific) diagnostic reporting for
troubleshooting test results
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You can find more information on
ACME Confluence

* Documentation: https://acme-climate.atlassian.net/wiki/

display/Docs/Testing

* Support page: https://acme-climate.atlassian.net/wiki/
display/SE/Help%3A++Testing (monitored by SE team)

* Your feedback is appreciated!
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