
cobra_tf

Init_tf trans cobra_cleanup

Pre_input_initialization:
● Init MPI
● Init PETSc
● Process command line 

args
● Open files
● Init some CTF modules 

Input:
● Drives reading 

of input files

do_deallocations sys_array_deallocations close_files

Note

Calls not counted in the graph:
1) PETSc calls
2) MPI calls
3) Calls to linear interpolation routines
4) Calls to error handling routines
5) Calls to Fortran intrinsics
6) Code timing calls

Link (Expanded on another page)

Routine that makes calls

Routine that makes no calls (dead end) 

Legend

Found in external library

Post_input_initialization:
● Open more files
● Initialize classes
● Initialize CTF modules
● Allocate/initialize global 

arrays
Input_reader 



trans

Pre_trans:
● Write file headers
● Size/preallocate 

PETSc matrix
● Set coupled BCs 

(external 
power/temperature)

trans

time_step chk_converge post_trans

edit

Timestep
● Set timestep size

Prep3d
● Set BCs

Heat
● Set HTCs
● Solve conduction

Outer_iteration
● Solve fluid equations

FuelRod class

● Rod discretization
● Boundary 

conditions
● Power
● Solution terms
● Conduction solve 

options
● Conduction solution

Chan class

● Channel discretization
● Geometry
● Axial connection (splitting) 

information
● Form losses
● Primary solution terms
● Parallel information
● Procedures for MPI shares



timstp

prep3d

wetcan

direct_heat

heat_1

temp

set_surface_temp

heat_2

time_step

outer

chk_converge

dmpit

edit

reset_trod

reset_flow

post3d

newdlt afromh tgas gaspafromh tgas gasp

sat

fld_inp not_used_heat

xschem edit write_success

dumpit



direct_heat

rodpowers ht_coeff

rodpowers

setup_axial_pf_table current_axial_pf int_axial_pow

prop boiling hcool

chen_prep htc_chen

htc_thom

hgas transp

heat_1

qfront

ht_coeff

ht_coeff

move

gthcon deform

gaphtc



temp

solid_prop rodpowers gaphtc az_con qoxide gauss

nuc_rod gen_rod

gthcon

mpi_share_chan_data

mpi_recv_chan_data

mpi_share_gap_data

mpi_recv_gap_data

dvdhl

volliq



xschem

at_section_bounds

calc_first_node_vel

veloc

intfr

vdrift

lat_mom_eqns

axial_mom_by_lat_vel

axial_mom_eq

mpi_share_chan_data

mpi_share_gap_data

sat

tgas

phase_change

normal_cell_top_convection

top_convection_to_many

bottom_convection_to_single

bottom_convection_to_many

dvdpv

dvdhv

xtra1

dvdhl

gasp

fillro

reducel

send_aab6

send_aab7

send_airs7

recv_airs7

recv_aab6

recv_aab7

levsol

gssolv

Momentum Equation Setup and Solution Continuity/Energy Equation Setup and Solution



post3d

dep_var_update int_area_transport_eqn

splitit

bacout sat tgastgas gasp volvap volliq cpliq mpi_share_chan_data

axial_flow_update

lateral_flow_update

conn_to_one_above conn_to_several_above conn_to_one_below conn_to_several_below



intfr

prop grid transptgas

vdrift

prop

lat_mom_eqns

by_orthog_lat_velocity by_axial_velocity

ii_side_velocity jj_side_velocity

axial_mom_eq

by_axial_velocity*

* Different routine than one called by lat_mom_eqns

psink_mom_eq normal_mom_eq

intfr

fillro

reduce



gssolv

first_iteration

setup_eq_system_for_gauss

direct_solve

setup_eq_system_for_krylov

krylovsolv

send_sol_root_to_all

recv_sours_from_root

send_sours

recv_sours

ilut runrcm gmrestf bcgsttf pgmrestf

amux atmux lusol lutsol gmres amux atmux bcgstab amux atmux pgmresilut

krylov_for_parallel bcgsttf
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