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Common Component Architecture

Simple 2-D “Vizzer” Component!

* “Drop In” Component to Produce Image Files
— Individual Snapshots or Animation Sequences...

* Handles Serial or Parallel Component Programs
— Dump Individual Local Array Images (Per Processor)

— Gather Distributed Array Patches ~ Composite Image
« “MPISetup” Port Controls Parallelism (Set Communicator)

« Automatic Color Mapping Based on Data Range
— Immediate or “Lazy” Color Map Adjustments...

* Variety of Output Formats ~ GIF, Jpeg, PNG



Uses GD 2.0 library...
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“Vizzer” Demos at SC04

* See the new Vizzer Component 1n action
with Combustion demos 1n the ORNL booth!
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Integrated Fusion Simulation
using CCA
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Towards Integrated Fusion Simulation

* Currently: ssmulations of different physical processes are
uncoupled, or very loosely coupled

* Need: integrated self-consistent simulations encompassing
all relevant physics

* Our project: prototype mtegrated fusion simulation code to
explore physical, mathematical and computational 1ssues

* Approach: integrate Equilibrium, RF heating (AORSA)
and Transport simulation codes within a CCA environment
— Simulation components interact via “Plasma State” data holder
— Evolutionary preconditioning for integration across time scales

e Status: mitial interface development complete
— “Evolutionary preconditioning” algorithm tested
— Prototype components operational



CCA
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Fusion Components in Action

Common Component Architecture: test_all.bld :
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.23529411764705882, 0.3529411764705882
8, 0.70588235294117652, 0.823529411764
7647], 'a')

int init( in string xport_cont name, out string init xp_message, out inti_flag, inintn_i, in int n_r, in int nin, out array <int, 1> iz _i,
out array <double, 1> rho_r, out array <double, 1> rho_rm, out array <double, 1> denbc _i, out array <double, 1> rdenbc_i,
out array <double, 2> deni_ri, out array <double, 1> amu_i, out double tebc, out double rtebc, out array <double, 1> te_r,

out double tibc, out double rtibe, out array <double, 1>ti r);

int pushN( in double time, in double dt, in array <int, 1>k nbc_i, in array <double, 1> denbc_i, in array <double, 1> rdenbc i,
in array <double, 2> den0_ri, in bool commit, out string d n_message, out array <double, 2> denl ri,

out array <double, 2> gam_rmi, out array <double, 2> baln i );

int pushT( in double time, in double dt, in double tebc, in double tibe, in int k_tebc, in int k_tibe, in int n_r, in double rtebc,
in double rtibe, in array <double, 1> te0_r, in array <double, 1> dene r, in array <double, 1> dnedt _r, in array <double, 1> ge rm,
in array <double, 1> ti0_r, in array <double, 1> deni_r, in array <double, 1> dnidt, in array <double, 1> gi_rm, in bool commit,
out string d_t message, out array <double, 1> tel_r, out array <double, 1> til_r, out array <double, 2> balei );

rhe_rm array([0.0, 0.058823529411764705, 0.1764705882352941, 0.294117647058823
54, 0.41176470588235292, 0.52941176470588236, 0.6470588235294118, 0.764705882352
94112, 0.88235294117647056, 1.01, r'd')

denbe_ 1 array( [10000000000000000.01, *a')
rdenbe_i array([1.0], 'a')
deni_ri array( [[5e+19], [4.930809688581315e+19], [4.7232387543252599e+19], [4.

3772871872318339%e+19], [3.892955017301037%e+19], [3.2702422145328718e+191, [2.50
91487889273352e+19], [1.6096747404844239%94e+19], [5.7182006920415242e+18], [100000
00000000000.017, r*d*)

ami_i  array([1.0], 'a")

tebe 0.1

rtebe 1.0

te r array([2.0, 2.9598615916955016, 2.8394463667820071, 2.6387543252595154,
2.3577854671280276, 1.9965397923875432, 1.5550173010380621, 1.0332179930795851,
0.43114186051211078, 0.10000000000000001], *a*)

tibe 0.1

rtiba 1.0

ti_r array([2.0, 1.9737024221453288, 1.8948096885813148, 1.7633217993079584, 1
.57923087543252595, 1.3425605536332179, 1.05328719723182338, 0.7114186851211074, 0
.31695501730103809, 0.10000000000000001], 'd")

#tapecific go command succsszful

ccar v
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Integrated Fusion Demos at SC04

« Talk about the latest prototypes of the CCA
Fusion Components in the ORNL booth!
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