Sequential CCSM Jan 12, 2006 meeting

Agenda:

Review last weeks meeting. Jan 6

Review design decisions.

Review some coding philosphy I've adopted.

Go through my list of questions.

Go through top-level prototype.

Start looking at shr_timemgr shr_input, shr_ncscalar interfaces.

Basic design decided to this point:

App driver — MUST write out clock restart information.

App driver — restarts: NetCDF with restart pointer file.

App driver also writes out Initinfo data for consistency checking with namelist.

App driver passes down high level info and clock to component models.

Only read in namelists in one place — at top-level app-driver — pass types down to components.
Seperate namelists for clock and high-level info.

Create csm_share wrapped clock with clock + perpetual stuff + orbital stuff

As a rule the shared clock ESMF wrapper will use the ESMF module — other modules should not use ESMF at all (except eshr_ methods for
specifically working with ESMF).

® eshr_ methods are only used in the ESMF app driver, and ESMF gridded/coupler component modules.
® To work with ESMF or not — have ability to put clock and initinfo data into (or out of) ESMF states (with eshr_ methods).

Code philosphy:

App driver functionality broken up into three parts: shr_inputinfo_mod.F90, shr_timemgr_mod.F90 and shr_ncio_mod.F90.

shr_ncio_mod.F90 is used to write NetCDF restart information by both timemgr and input (setup to just read and write scalar data).
shr_inputinfo_mod handles the restart filename, and app driver restart pointer file.

both shr_timemgr and shr_inputinfo have restart read and write methods — that write to the same file (they open file, put in define mode, add
variable names if needed, and add or overwrite data, then close file).

shr_inputinfo has one type: shr_inputinfo_InitType

shr_timemgr has three types: shr_timemgr_ClockSetupType and shr_timemgr_ClockType, and shr_timemgr_ClockinfoType.

shr_inputinfo has these methods: is_restart (true if continue or branch), is_branch, is_continue.

Questions:

Keep meetings at once per week? Yes

Smaller group meetin more often? No — everyone too busy.

Move NLfilename, restart_pfile, restart_file up to app driver level? Move NLFilename, leave restart_pfile, and restart_file as is (but seperate out
with comments in type).

Keep archive_dir, mss_irt, and mss_wpass in initinfo? — Yes for now. When harvester goes in — take out.

Require name of namelist file at top level? Default name inside initinfo? Keep name inside initinfo? — Yes move to top level.

MPICom and mastertask — pass just once at initialization? Pass each method? Make optional argument and use MPI_COMM_WORLD if MPI and
not provided? — Pass each method.

Name consistency between input and timemgr methods: Defaults or SetupDefaults? — SetDefaults

ClockGetInfo as seperate method or part of ClockGet? — part of ClockGet

GetPerpYMD as seperate method or part of ClockGet? — part of ClockGet

Rename shr_ncscalar_mod.F90 to shr_ncio_mod.F90? Create open method that could later be used by shr_ncread_mod.F90? Later still ncread
methods could be moved to shr_ncio_mod.F90? — Yes.

Replace restart_nmonths and restart_nyears with restat_monthly and restart_yearly as logicals (so restarts are done at start of month)? — yes
Pass in date information to shr_input_WriteRPointer as integer data: year, month, day, tod? Or as clock type? Or as ymd and tod? — not clock
type. integer data in either format ok.

Pass in clocksetup type and start_type to timemgr_restart method or breakup into 2 or 3 methods that are called depending on whether branch or
continue type of restart? — defer for later...

Derived types:

Input Info
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integer, paraneter :: nvars = 8
type shr_inputinfo_Type
private ! This type is opaque

! Information shared by all nodel conponents

[ Informati on saved on restart --------------------
! Case description and nane (save these on restart)

charact er (SHR_KI ND_CL) ;. case_desc ! Long description of this case

charact er (SHR_KI ND_CL) ;1 case_nane ! Short case identification

! Special configurations (save these on restart)

| ogi cal :: atm adi abatic I No surface nodel s and atm adi abatic node

| ogi cal :: atm.ideal _phys ! No surface nodels and atmidealized physics node
| ogi cal 11 agqua_pl anet ! No ice or land, data-ocean with analytic SST s,

perpetual tinme
! MSS information needed for CAM now, but not in the future? (save these on restart)

i nteger ©romes_irt ! MSS retention period
character(SHR_KIND_CL) :: nss_wpass ! MSS wite password
character(SHR_KIND CL) :: archive_dir ! MSS Directory to archive to...

I LR Information not saved on restart --------------------
! Start type: initial, branch or continue

character(SHR_KIND CL) :: start_type ! Type of startup

! Information ONLY used by the top | evel application driver.

! Restart file info
character(SHR_KIND CL) :: restart_pfile ! Restart pointer file
character(SHR_KIND CL) :: restart_file | Restart file itself

! Variables that are witten out to restart file from above

type(shr_ncio_DescripType) :: var(nvars)
end type shr_inputinfo_Type

Clockinfo



integer, paraneter :: ninfo_vars = 8

type shr_timengr_C ockl nf oType
! CCSMtinme information: perpetual node info and orbital infornation
private ! This is an opaque type

! Perpetual date information

| ogi cal ;. perpetual _run = .fal se.

type( ESMF_Ti nre) ;1 perpetual _tine

[ Information saved on restart ------------------------
! Cal endar type

character(l en=SHR_KIND_CL) :: cal endar

I Obital information to set: either year or all of rest
integer(SHR_KIND_IN) :: orb_iyear_AD = SHR_ORB_UNDEF_I| NT

real ( SHR_KI ND_R8) :: orb_oblig = SHR_ORB_UNDEF_REAL
real (SHR_KI ND_R8) 11 orb_eccen = SHR_ORB_UNDEF_REAL
real ( SHR_KI ND_R8) 11 orb_mvelp = SHR_ORB_UNDEF_REAL

I If wish to turn restarts off

| ogi cal ;. NoRestarts

! Obital information derived from above

real (SHR_KI ND_R8) :: orb_obligr = SHR_ORB_UNDEF_REAL
real (SHR_KI ND_R8) ;1 orb_l ambnD = SHR_ORB_UNDEF_REAL
real ( SHR_KI ND_R8) ;o orb_mvel pp = SHR_ORB_UNDEF_REAL

! Variables that are witten out to restart file from above

type(shr_ncscal ar _Descri pType) :: var(ninfo_vars)
end type shr_tinmengr_C ockl nfoType

ClockSetup



|
! Narelist values for setting
|
type shr_timengr_SetupType
private ! This i
I Calendar to use: NO LEAP
char act er (SHR_KI ND_CS)
! Frequency of restarts
integer (SHR_KIND_I N
i nteger (SHR_KI ND_I N)
| ogi cal
| ogi cal
! Coupling intervals of eac
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
Sinul ation stop tine
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
nt eger ( SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
Sinul ation start time
nt eger (SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)
Sinul ation reference tinme
nt eger ( SHR_KI ND_I N)
nt eger (SHR_KI ND_I N)

—_~ e~~~

! Perpetual date to hold to
i nteger (SHR_KI ND_I N)

| ogi cal

! Orbital information to se

i nteger (SHR_KI ND_I N)
real ( SHR_KI ND_R8)
real ( SHR_KI ND_R8)
real ( SHR_KI ND_R8)
end type shr_tinengr_SetupType

Clock
integer, paraneter ncl ock_v
type shr_timengr_C ockType
private I This i

up a CCSM cl ock

s an opaque type
or GREGORI AN
cal endar

restart_nsteps

restart_ndays
restart_nonthly
restart_yearly

h nodel conponent
atm cpl _dt
I nd_cpl _dt
i ce_cpl _dt
ocn_cpl _dt

st op_nst eps
st op_ndays
st op_nnont hs
stop_nyears
stop_ynd
stop_tod

start_ynd
start_tod

ref _ymd
ref_tod

per pet ual _ynd

per petual _run

t: either year or all of
orb_i year _AD

orb_obliq

orb_eccen

orb_nvel p

rest

ars = 12

s an opaque type

type( ESMF_O ock) e_clock ! Time infornation
type( ESM-_Al arm restart ! Restart alarm
type(shr_timengr_d ockl nf oType) info ! Additional info:

! Variables that are witten out to restart file from above

type(shr_ncscal ar _Descri pType)
end type shr_tinengr_C ockType

var (ncl ock_vars)

Prototype high level code flow...

per pet ual

node,

orbit



call ESMF_VMzet d obal ( vm)

cal | ESMF_VMzet ( vm | ocal pet=petid, npiconuni cator=npicom)
masterproc = (petid == 1)

! Read nanelist on masterproc and MPI broadcast to all MPl tasks (if MPI)
cal |l shr_inputlnfo_Set Def aul t s( initinfo)

call shr_inputinfo_ReadNL( nlfilenane, |ogprint=masterproc, &
mast ert ask=mast er proc, npi comFnpi com &
CCSMnit=initinfo )
I Get default perpetual _run and date (in case aqua_pl anet node)
call shr_inputinfo_Get( CCSMnit, perpetual _run=perpetual _run, &
per pet ual _ynd=per pet ual _ymd )
call shr_tinmengr_Set Def aul ts( cl ock_setup, perpetual _run, &
perpetual _ynd )
call shr_tinmemgr_ReadNL( nlfilenane, |ogprint=nasterproc, &
mast ert ask=mast er proc, npi comFnpi com &
setup_out =cl ock_setup )
! Note, tinmengr - ReadNL, prints nanelist out -- but doesn't check for validity until
I SetupClock or ReadRestart is done. Branch or continue cases, nay not require as mnuch
! information to be set.
if ( shr_inputinfo_lsRestart( initinfo) )then
! Put this in alittle app-driver subroutine?
call shr_inputlnfo_ReadRPoi nter( npicom masterproc, initinfo, rest_file)
call shr_inputinfo_ReadRestart( rest_file, npicom nasterproc, &
CCSM nitQut=initinfo )
I On continue, use restart clock
! Also check here that clock_setup is valid:
call shr_timengr_ReadRestart ( rest_file, clock_setup, &
| ogpri nt =nast er proc, npi comFnpi com &
mast ert ask=mast er proc, cl ock_out=sync_cl ock )
el se
! Setup clock: also check that clock_setup is valid
call shr_timengr_SetupC ock( cl ock_setup, |og_print=masterproc, &
cl ock_out =sync_cl ock )
end if
call shr_timenmgr_Get( sync_cl ock, info=clock_info, e_clock=esnfsync_clock )
call ccsmseq_init( esnfsync_clock, initinfo, clock_info )
call ESMF_Cl ockGet Al arnm( esnfsync_cl ock, Restart alarm, restart ) ! Get restart alarm
|
I Time | oop
|
do while( .not. ESM-_C ockl sStopTi me( esnfsync_clock ) )
call ccsmseq_run( esnfsync_cl ock )
if ( ESMF_Al arm sRinging( restart ) )then
! Make this into a little app driver nethod?
call shr_tinmenmgr_d ockGet( clock, curr_ynd=ynd, curr_tod=tod )
call shr_inputinfo_WiteRPointer( ynd, tod, npicom masterproc, initinfo, &
rest_file)

call shr_inputinfo_WiteRestart( rest_file, npicom nasterproc, &
CCSMnnit=initinfo )
call shr_tinmengr_WiteRestart( rest_file, npicom nmsterproc, &

cl ock=sync_cl ock )
call ESMF_AlarnRingerOf( restart )
end if
call ESMF_Advanced ock( esnfsync_cl ock )
end do
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