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1 Petaflops System - Cray

¢ 1 Petaflops systefn

¢ 37 Gigaflops processor

¢ Over 27K quad-core

processors. ~88K cores!

¢ 2 GB/core; 223 TB total

¢ 240 GB/s disk bandwidth

¢ 7.5 MW system power

¢ Liquid cooled
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¢ Projected September 1 release of ADIOS at NCCS.

¢ Through benchmarking of ADIOS into 1nitial test codes :
GTC (2 versions), XGC1, Chimera, S3D with

MPI-IO method, Fortran 10, MPI-AIO, MPI-CIO, DataTap,
Dart

Already see 25GB/sec with MPI-IO ADIOS method



ORNL Work 2008

¢ Finish ADIOS integration into GTC framework IO modules.
¢ Start looking at Analysis routines.

¢ Dashboard analysis features.

¢ Dashboard collaborative features (see Klasky CPES talk).

¢ Place provenance collection system and PAPI information on
dashboard from workflow automation.



Dashboard movie

Created using Wink



New Dashboard Features
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&sml_param

sml_machine=0 ! 0 circular, 1:D3D,
sml_node_file="cyclon4_coarse.1.node’
sml_ele_file='cyclon4_coarse.l.ele’
smi_bfollov_file=" "cyclon4.bf'

Find

Find what:

simulation

! 0: normal HIMENTY, 1: single particle simulation
! delta-t for one time step - unit of toroidal transit time.
! totoal time step

! delta-f simulation svitch - incomplete

sml_special=0
sml_dt=5.00D-3
sml_mstep=20000
smi_deltaf=1
sml_turb_efield=1
sml_electron_on=0
sml_nphi_total=4
sml_canonical_maxwell=0
sml_bounce=2

Basic find
function

! cononical maxwellian initial loading switch - incomplete
! Particle motion boundary condition
! 1 for edge simulation (including open field line regicn)
! 2 for core simulation (excluding open field line region)
sml_limiter=0 ! Limiter on/off
sml_fem_matrix=1
sml_inpsi=0.10
sml_outpsi=0.90
sml_dwdt_exb_only=1
sml_push_mode=1
sml_pc_order=3
sml_restart_write_period=3000
sml_restart=0
sml_initial_deltaf_noise=1D-10
sml_mode_select_on=0
sml_mode_select_n=23
sml_deltaf_f0_mode=-1
sml_zero_inner_bd=1
sml_fo_1_Ln=2.20D0
sml_f0_1_Lt=6.9D0

! inner boundary of simulation - unit of eq_x_psi
! outter boundary of simulation - unit of eq_x_psi

sml_guess_table_size=1300
sml_no_00_efield=1

sml_input_file_dir="/lustre/scrat h,"shku,"@l‘_a;gs,’text ﬁles from the tree

/

&ptl_param
ptl_mass=2D0 1 1 for hyNees S S nmslaaska
ptl_charge=1D0 ! ion charge

ptl_num=1000 ! number of particle for simulation
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Performance characterization integrated in the dashboard
rovenance information.
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Interactive Plotting on the dashboard

¢ Prototype web browser-based flash application with VisTrails
) on




Dashboard Post processing.




Still need.

¢ Try to incorporate Ma’s visualization into Dashboard
environment for scaling GTC users.

¢ How to make GTC a more community code.



Performance Optimization work

¢ Update and tune OpenMP thread-based parallelism.

¢ Identify regions in the code where SSE3 vectorization can exploited.

¢ Optimizations for electron dynamics sub-cycling.

For a run with kinetic electrons most of the time is spent in the sub-cycling

steps during which the electrons are moved (push phase) and then sent to the
processor holding their location in space (shift phase).

This last step 1s particularly time-consuming since the electrons move fast and
far.

We have now eliminated the shift step during the sub-cycling and do only the
push steps.

A modified shift is then called only once at the end of sub-cycling, resulting in
significant speed-up of the code (N. Wichmann).



Performance Optimization work

¢ We will test the benefits of process placement at large scale on Jaguar since it
has shown to lead to a 30% performance improvement on Blue Gene L, at
large concurrencies (8192 cores).

¢ We will look into one-sided communication routines when available on
Jaguar.

é Use vectorized functions from ACML.
¢ 10 is being optimized by using ADIOS.

¢ Test different solvers in PETSc, including multigrid solvers, for simulations of
large devices.



