WRF Contributed Code Repostory and Release Administration

This doaument supplements the QWRF CodeManagement and SuppotOdoaument by providing
details on the policies and procedures for NCAR® maintaining the WRF coderepostory and
overseeing releases. The WRF modding system source codereferred to in thisdoaumentis
contributed code.

A. Committees
1) Overview

WRF repostory and release management is primarily handled by two committees: the DevelopasO
Committee and the Release Committee. The DevelopersOCommittee oversees regular additionsto,
and maintenance of, therepostory, while the Release Committee oversees the periodic issuance of
new codeto the user community.

The DevelopesOCommittee has responsbility for maintaining the WRF system software (that
referred to as contributed code) throughtheimplementation of procedures, and oversight of the
process, for source codemodification, source codetesting, and repostory upkesp. It determines
whethe modificationsare acceptable for indusionin therepostory and manages therepostory.
The Release Committee has responsbility for managing the process of the preparation and issuance
of WRF major releases. It reviews inputfrom, and provides information to, the user community,
and oversees therelease process.

2) Structures and Fundions
a) Developers’ Committee

The DevelopesOCommittee keeps the WRF system contributed codein order andin a state of
readiness throughtesting and reviewing proposd modificationsto thecodetrunk All changes are
validated with an automated set of tests on a codemodification or addition tha are run
independently of thecontributor. In addition, changes tha modify scientific results mus be
verified by the contributor and be available for review. The DevelopesOCommittee has
responsbility for thetimely testing and induson of codeinto therepostory prior to releases.

The DevelopesOCommittee is condituted of those active in developing or maintaining the WRF
system. To dae, committee membership requirements have been informal, requiring only tha one
paticipae in theregular meetings tha a develope have some codeeither already in the modd or
propo%d to go into themodd; andtha oneagrees to abide by therules for making commits
(changes) to the WRF repostory.

b) Release Committee



The Release Committee oversees the scheduling, preparation, and issuance of updaed WRF
modding system codein theform of major releases. It reviews thepriorities on thelist of user-
requested capabilities and recent and planned codecontributionsto identify candidaes for release
indugon. For new elements, it determines which items could meet therelease schedule given ther
degrees of development and testing and their expected progress.

The Release Committee sets the specific release schedule, induding thetimetable for testing and
preparation. The Release Committee provides information on releases to the WRF user community
thoughpogingsunde the WRF modd web pageand at the annud WRF workshop.

The Release Committee is condituted primarily of NCAR personnd involved in WRF code
development and user suppot; it may often, however, indudeothers representing areas of code
contribution for agiven release. Some of its members serve as liaisonswith the DevelopasO
Committee. The Release Committee is chared by a personin theMesoscale and Microscale
Meteorology (MMM) Division of NCAR (appointed by the MMM director), as MMM is
responsble for suppot of thecontributed codeto the community. Committee decisonsare made
by conenaus with the charperson arbitrating find decisionsif necessary.

B. Repostory and Release Management
1) Repository
a) Definition, structure, and access

The WRF coderepostory isthe store of files making up the WRF modd and software
infrastructure (codeand meta-code build scripts, testing mechanisms and datasets, doaumentation,
etc.) maintained unde aversion control system (currently Subvesion). Therepostory is managed
and maintained by the WRF DevelopesOCommittee such that it always containsthe most current,
working, and theoretically-releasable revision of the WRF modd, plusa fully-recoverable history
of past revisonsand developa notations

The Subveasion directory structure containsthe trunk, which istherepostory itself; tags, which are
a series of development sngpshots of thetrunk; plus a number of branches managed and maintained
by individud or groupsof developeasindeendent of thetrunk. Assuch, branches are neither
unde the control of, nor theresponsbility of, the DevelopasOCommittee, but are maintained
unde Subveasionto providerevision control for the projects while they are being developed andto
ease integration of new developments onto thetrunk when they areready. Each tag onthetrunkis
named with a date stamp and a develope 1D, and every set of codemodificationsis assigned atag.

Thecurrent physcal location of therepostory isaserver at NCAR, and theaddress of the
repostory is https//svn-wrf-modd.cgd.ucar.edu. This site was chosen because it isacod effective
methodto provide easy access to WRF developas outsdethe NCAR network firewall, while
providing a secure environment for the source code.



Access to the Subveasion repostory is by agreement of the DevelopasOCommittee. Write access
to therepostory is limited to the members of the DevelopesOCommittee. Read-only access to the
repostory isreadily available uponrequest, with theundestanding tha repostory versionsof the
codeare notreleases and therefore not suppoted.

b) Responsibilities of the Developers’ Committee

The Develope'sOCommittee oversees the management and maintenance of the WRF repository.
The pumposes and guiding prindples of the DevelopersOCommittee are asfollows.

e Shepherd new development
The DevelopesOCommittee provides an interface to outside develope's and facilitates
incorporation of new or enhanced features and functiondities in WRF subject to the
condraints of appropriateness, correctness, impact on existing features and fundiondities,
and available resources for implementation and testing.

e Quality assurance and investment preservation
The DevelopesOCommittee ensures tha the current revision of WRFN  thetop of the
repositoryN is correct and theoretically releasable, subject to the release procedures
described in this doaument. New or enhanced functiondity should have minimal impact on
existing features and fundiondities.

e Process management
The DevelopesOCommittee is responsble for establishing and executing processes for
maintaining the WRF repostory and for evaluaing, incorporating, and assuring the qudity
of new features and fundiondities.

e Release recommgndation
The DevelopasOCommittee, after adequae testing has been performed, reports to the
Release Committee to certify therepostory as suitable for release.

The DevelopesOCommittee meets on aregular basis (e.g., weekly, biweekly) to consder proposils
for adding new developments to the WRF repostory. Such proposis are submitted in an agreed-
upontime period prior to the meeting and distributed to the DevelopasOCommittee.

It isthe proposng developa @ responsbility to make reasonable efforts to ensure tha the proposd
changeis correct and tha itsimpact on other parts of themodd, if any, are described in adequae
deail to any other developes who might beaffected. Any impacted develope may request a code
review and may work with the originaing developer to runteststo validae tha thechangedoes no
harm. Disagreements aboutchangesto scientific results mug beresolved before changes can be
committed. Developes have effective veto power over changes tha affect aspects of the WRF
system for which they have primary responsbility.

Before each Devel opasOCommittee meeting, each develope will have aready run theregression
tests on ther working copy, usng codeupddaed to thetop of therepostory trunk. Duringthe



meeting, proposls will bereviewed, and those tha are approved will be placed in amerge-test-
commit quale. Thedevelopesinthequeuewill the use the WRF Merge-Test-Commit procedure to
commit thar changesinto the WRF source coderepostory. The Merge- Test-Commit procedureis
described at hitps//wiki.ucar.edu/display/mmm/WRF+mergettest+commit+procedure.

2) Releases
a) Responsibilities of the Release Committee

The WRF Release Committee reviews information on desired features; reviews the status of new
codédfeatures already contributed or beng planneal; decides uponthe content and specific timing of
major releases; coordinaes release prepaation, testing, and communication; and oversees the
major release process. The Release Committee may determinetha a major release is warranted
based on the approximate annud release cycle or the needs of theuser community. The WRF
DevelopasOCommittee may make arecommendaion for arelease to the Release Committee,
reflecting significant accumulated changes or magjor upddes.

After the Release Committee decides uponareleaseg, it setsarelease timeline TheRelease
Committee communicates the rel ease decision and timelineinformation to the WRF community.
Information for contributors and on release procedures and the rel ease timetable is poged unde the
WRF modd web page (http://www.wrf-modd.org). Release newsis presented at the WRF UsersO
Workshop.

b) Types
(i) Mgor

Major releases are made on an approximately annual basis. Ther frequency may vary slighty
depending on the status of key desired developments and of magjor development testing. Major
releases generally reflect new and improved capabilities to satisfy noted priorities and strategic
gods. TheRelease Committee makes a plan for the major release, announes thetimetable, and
pods release information onthe web.

(it) Minor

Minor releases modly address bugfixes. Minor releases are determined and overseen by the
director of wrfhdp, andthear preparation and (after issuance) suppot are theresponsbility of
wrfhdp. Minor release material usudly conssts of the modified routines or filesand
accompanying documentation and/or ingructionspoged on the Known ProblemsOpages
maintained by wrfhdp. For minor release material, only limited tests are performed: the affected
codeand the broader system usng the codedo notgo throughthe exhaugive testing conduded for
amgor release. Furthemore, for minor release material, theuser isinformed of thelimitationson
the codeissued and the potential for unknown interactionswith therest of the WRF system.



Information on bugfixesis poged ontheweb. The director of wrfhdp shdl inform the Release
Committee of thedecision to make aminor release.

¢) Nomenclature

Releases are generally numbered as Release a.b or ab.c, or, in rare, emergency situdions a.b.c.d.
Thefirst digit, or changesto it, reflects major restructuring, development, or upgrades. The second
digit reflects new capabilities and backward compatibility with older inputfiles, andisusudly
assodated with amajor release. Thethird digit reflects bugfixes/minorreleases. On occasion, an
emergency minor release might beissued to correct quickly arecently-discovered, significant bug,
and it isdesignaed by afourth digit.

3) Activity statusand procedures

Thelevels of codemaintenance and testing activity vary with the calenda for amajor release. The
two basic statusdesignaionsare normal and pre-release.

Thefirst designaionN statusnormalN refersto abasalinelevel of activity, that occurringin the
period immediately after agiven release and before theramp-upto thenext. Baselinelevel activity
is predomnantly software engineeringtesting. Thetestingis performed with an automated system
and is doneto ensure accuracy and confidence in parallel results. ThesecondstatusN pre-
releaseN refersto thethree (3) months prior to a scheduled major release, where codetesting
covers additiond architectures, peformance of case studies, regression testing with varied input
daa, and broader testing suites induding pre- and pog-processors.

a) Baseline activity— Status: Normal
(i) Pog-release

During the period following a WREF release, thereis arelatively relaxed testing schedule. The
testing is coordinated with and tied to theregular meetingsof the DevelopasOCommittee. Every
proposd commit isinitially vetted by a short regression test conduded by the contributor. After
thetest cycle@ accumulated modificationshave been committed to therepostory, alarger
regressiontest is conduded on the primary supecomputers at NCAR. Thepurpo< of this
regression testing is to identify software errors (e.g., bit-for-bit differences) and failures to compile
or run. Thesetests are short and do not attempt to detect or analyze variances in theforecast skill.

A proposd modificationto therepasitory is circulated amongthe DevelopasOCommittee via
email. Theproposng contributor classifies the modification (e.g., bugfix, enhancement, new
feature), provides a motivation for themodification, describes the changes to the coderequired, and
liststhetoudhed files. If theproposd changemodfies scientific results, the contributor mug show
how results are changed, and additiond testing may berequired to obtain thisinformation. Other
members of the Devel opasOCommittee may ask for a hold to be placed on some or all of aset of
commits to alow for further review.



Oncethelargeregressiontest has been conduded and theresults obtained, any unexpected failures
are investigaed to identify which of the previouscommits introduced afail conditionin thetesting
package The contributor isinformed of thetesting status If afix iseasily integrated into the code
itis, andthe fixed codeisre-tested. If nosmplefix isavailable, or if thesupplied fix isnotableto
rectify thetesting suite to the baseline passing status, then themodificationis backed out of the
repostory. A find largeregressiontest is aways required on the current top of therepostory to
validate thecode TheRelease Committee solicits requests for new features (e.g., vianotices to
wrf-news and web pogingg and the codefor them from the WRF user community

(i1) Release minus6 months (R-6m)

Thedesignaion of thetesting level as normal extendsinto thefirst haf of the RBE6m phase. The
Release Committee targets a major release as a combination of a proposd dae and set of new code
or features. The Release Committee reviewsthelist of ongong WRF development and consders
for the next major release thoe capabilities tha would beimportant for the system or theuser
community and tha can beintegrated into the repasitory within the condraints of therelease
schedule. Therelease picture isthelist of features tha can be consdered for release induson and
thefeatures that are consdered mandaory for arelease. The Release Committee decides uponthe
preliminary make-up of thereleased codeand lists the candidae release elements and therelease
schedule on aweb page onthe WRF site.

Prospective codecontributors who are not on the Devel opasOCommittee are assigned a

Devel opasOCommittee member to coordinae testing of their components and to suppot the
commit process. The contributors work closely with ther committee liaisons to commit the source
codeinto therepaository. Thecontributors are responsble for following all contribution policies
and Devel opasOCommittee requests and for providing any necessary accompanying data needed
for thetesting. The DevelopesOCommittee updaes the Release Committee on the status of the
source codetesting in general and the commit progress for thetargeted new features in particular.

b) Release activity— Status: Pre-release
(i) Release minus3 months(R-3m)

A find check onnew features to beinduded in therelease is discussed by the Release Committee
and by the DevelopasOCommittee. Thedecisionto either (i) excise afeature which will notbe
ready within theschedule or (ii) changetherelease date so tha the featureisinduded in therelease
is made by the Release Committee.
During this period (RBEBm), meetingsof the Release Committee are hdd approximately every two
weeks. The statusof the new source codefeatures, asthey relate to meeting therelease schedule,

are discussed by an assigned member who also sits on the Devel opasOCommittee.

(i1) Release minus2 months (R-2m)



In this period al new codeand features to beinduded in therelease mug bein therepostory.

Tests for new features are induded in theregression suite. Therepostory isfrozen except for those
changestha are required for therelease development. Find modifications such as for bugsfound
in the new features or for difficulties with feature interaction, are permitted.

Members of the Release Committee may definealist of non-automated tests to review theforecast
skill of themodd. These may indudecase study andyses or linking to other software packages.
Assuch tests are run, theresults are discussed at the Release Committee meetings

During this period theregression test data sets are findized. Linksto the pre- and pog-processors
are tested with thetop of therepostory (e.g., naming conventions directory structure). For daa
assimilation codetesting, cycled runsfor thedaa assimilation period are produced with interest in
thar success, timing, and error characteristics. Initia end-to-end tests of funding agency systems
and comparisonsto opeationd suites are conduded. The status of thelinksto theforecast
component of themodd isreported to the Release and Devel opasOCommittees. Deficiendesin
doaumentation are identified and updae tasks are assigned to the developas responsble.

(iii) Release minus1 month (R-1m)

Except for the accommodaion of bugfixes, in this period therepostory is consdered frozen: only
fixesfor bugsidentified during testing on the codeto bereleased are introduced into the repostory.
Changes to doaumentation files are accepted, however. Changesto therepostory are announed,
but are committed withoutthe DevelopasOCommittee weekly overview. A designaed member of
the DevelopasOCommittee updaes the repostory, with the DevelopasOCommittee also
identifying a backup member responsble for repodtory upddingin case the primary designes
cannot TheRelease Committee and the DevelopasOCommittee each meets weekly, where the
testing statusis reviewed.

Thefull set of regression testsis run ontherelevant machines at NCAR. Any interested vendors
may be contacted with the pre-release version of the code The pre-release version of the codeis
used inreal-time dotsin additiond configurationtests. Thecodeis aso re-runthroughcycling
testsfor WRF-Var. Specific testsinvolving forecast skill (e.g., case studies) and find tests for
funding agency and opeaationd suite needsmay be conduded.

(iv) Release minus3 weeks (R-3w)

Software-related issues uncmvered in thefirst rourd of broad testing are assigned to members of the
DevelopersOCommittee. Thetask of those membersisto return with asolution. If the problem
cannotbefixed, then the Release Committee is given oneof three recommendaions: (i) accept the
codeasis, (ii) removethe offending codefromtherelease, or (iii) dday therelease date. The
Release Committee makes the decision with respect to therelease.

(v) Release minus2 weeks (R-2w)



Thefind roundof largetesting begins with themodificationsof the DevelopesOCommittee
membe's fixes. Theweekly meetingsof the DevelopasOCommittee and the Release Committee
focusonthe status of the codeand thetesting.

(vi) Release minus1 week (R—1w)

The DevelopesOCommittee determines the certification, or find approvd, of thecode The
repostory isturned over to the control of the WRF user suppot group. Thefind modificationsfor
codeidentification, doaumentation, and rel ease readiness are committed. The codeis packaged and
staged for find release. Thecoundown list of WRF user suppot indudesfind tar file generation,
web page updaes, user notification, and doaumentation upddes.

C) Release procedures
(i) Publication of release plans

After they are developdl, the plansand schedule for the next major release are poged on theweb
(unde the WRF modd site). Theinformationindudes alist of the significant candidae itemsfor
therelease and arelease preparation timetable.

At the WRF UsersOWorkshop, the plansfor the next major release are induded in a presentation.
Thisindudes information on the schedule and candidae features. Codecontributionsfor the
release are solicited.

(it) Coordingion with contributors and develope's

Contributors should coordinate with Devel opasOCommittee members to make sure ther code
intentionsfor future releases are known. This can take theform of an informal collaboration with
members of the DevelopersOCommittee or other communication of plansto members of the
committee. Usudly the DevelopasOCommittee members can gaugewhether developments will be
ready for indusionin thenext release.

(iii) Publication of procedures and responsbilities
The Release Committee maintains a page on the WRF modd web site to provideinformation on
major release procedures and timetables. The page indudes adescription of, or alink to apage
with, theresponsbilities of contributors and the procedures for contribution.  Information onthe
Release Commiittee is also provided.

4) CodeContribution

a) Normal/post-release periods



New developments, existing codeimprovements, and contributionsof bugfixes take place beween
releases, induding the addition to therepostory of modificationstha might have been puton hold
during theramp-up to thelast release. Such items are developed either by DevelopesOCommittee
members or by other contributors who providethem to amember of the Devel opasOCommittee,

In either casg, it is up to such DevelopasOCommittee members to confirm tha the provided code
works as advertised with thetop of therepostory and passes the basic regressiontests. Code
contributors are responsble for:

(1) verifying and validaing the single-processor code

(2) enauring tha the source code conforms to the WRF software architecture requirements;

(3) warning the Devel opasOCommittee aboutlimiting undelying assumptionsor possible
codeconflicts;

(4) working with Devel opasOCommittee members to develop the necessary tests to verify
tha future modificationsdo not adversely impact thar code

(5) incorporating these tests into the WRF regression test suite; and

(6) doaumentation.

Contributors are responsble for supplying documentation on the codethey provide, which may be
in theform of aweb page or adequée (as deemed by the DevelopasOCommittee) README files
or inlinedoaumentation.

The Develope® Committee determines the procedures for repostory access. Denial of additionto
the repostory is adecision by the DevelopasOCommittee. The procedure reflects a denial by veto
rather than amajority rule decision. Uponany membe® veto of the change the proposd code
modification will notoccur. In practice, this sSituaionisrare.

b) Pre-release periods
(i) Release minus3 months (REBm)

Within a month of the REBm point, all of the proposed new features for the magjor release mud be
in ther initiad form in therepostory. The Release Committee and the Devel opasOCommittee
work with contributors to make sure tha therelease schedule does not dip to accommodae laggard
development efforts.  Astherelease ges nearer, additionsto therepogstory are planned in terms of
whether or notthey should bein therelease. General bugfixes or modificationsto the repostory
are still eigibleforinduson by developeas. However, some large codechanges unrelated to the
main elements or gods of therelease may be denied until after therelease.

(i1) Release minus2 months (RE2m)

The Release Committee regularly meets to discuss additionstha mug bein the major release or
tha are optiond depending onthdr readiness. All release-based modificationsmug bein the
repostory before tests of interactionscan begin. The Release Committee makes the determination
regarding late-arriving modifications dday therelease date, removethefeature as candidae for the
release, or modify thefeature to the satisfaction of the DevelopasOCommittee. The DevelopasO



Committee only entertains proposed repostory modificationsthat are related to features dated for
therelease tha are deficient.

(iii) Release minus1 month (RBLM)

In this stagethe codeis consdered frozen, and theonly acceptable changes are thos pertaining to
testing of thefrozen code Improvements or bugfixes uncvered in testing, and doaumentation
upddes, are allowed into therepostory, but only with approva of the DevelopasOCommittee, and
only by theperson designaed by the committee to updde therepostory in this peiod. The
automated regression tests and therepostory updaes are handled by this single member of the
DevelopesOCommittee.

The Release Committee pods information onthe status of themajor release. During thislast
month of testing, find results for additiond architectures, case studies, timing studies, and vendor
reports arereceived. The Release Committee reviews the material to ascertain that thereleaseison
schedule or tha remedial actionis required.
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