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N o 3.1 Polaris
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o 2012 o 2
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o 2 Intel Xeon 5650 CPU CPU 12
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CESM Polaris
~ ~ ~ ~ ~ Table 1 The main performance parameters of High Per-—
MPI ; formance Computer—Polaris at Ocean University of China
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; / 2% Intel Xeon X5670 (2. 93GHz/6.4 2
. GT/12M/6 )
. 48GB Registered ECC 1333MHz DDR3
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Table 2 The compiled environment and the computing environment
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Table 3 The component sets and resolution of each model in the test case
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Table 4 Processor layout and the cost-throughput of components with fully sequential options
CPU
/( / ) /( D)
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0 320 0 0 448
128 128 128 128 128
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0 0 0 0 0
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0 0 0 0 0
320 320 320 320 320
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384 384 384 384 384
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0 0 0 0 0
512 512 512 512 512
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640 640 640 640 640
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Fig.1 The cost-throughput of components with
fully sequential options
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In the figure the x-axis is the number of CPUs of all components;
The left y-axis is the throughput with units: Simulated_years/day
and the right is the cost with units: Pe-hrs/simulated_year
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Fig.2 The cost-throughput of components with fully
sequential options except the ocean running concurrently
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In the figure the x-axis is the number of CPUs of all components; The left
y-axis is the throughput with units: Simulated_years/day and the

right is the cost with units: Pe-hrs/simulated_year
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Table 5 Processor layout and the cost-throughput of components with fully sequential options except
the ocean running concurrently
CPU , y 1€ /)
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Table 6 Processor layout and the cost-throughput of components with fully sequential options except
the ocean running concurrently
CPU
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Table 7 Port-validation information of POP2 on Polaris

CPU
1 1.0e43 1 000 NTASKS_OCN = 64
2 1.0e43 1 000 NTASKS_OCN = 48
3 1.0e-4 1 000 NTASKS_OCN = 64
4 0 500 NTASKS_OCN = 64
5 0 500 NTASKS_OCN = 48
4a CPU
SSH 1.0e-10 ~1.0e-7
4

Fig.4 Timeseries of RMS differences of the SSH field in different port case on the new system Polaris
(a)

In the figure it respectively shows the differences of casel with case2(a) casel with case3(b) case4 with case5(c)
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(C-compset)

Fig.5 Timeseries of RMS differences of the SSH field in each port case between the Polaris solutions and

those generated on a “trusted machine ” the NCAR IBM bluefire
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In the figure it respectively shows case 1 to case 5; figure (a) is case 1 and so on
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Introduction to the Community Earth System Model and Application
to High Performance Computing

Wan Xiuquan Liu Zedong Shen Biao Lin Xiaopei Wu Dexing

(Physical Oceanography Laboraiory of the Ministry of Education Ocean
University of China Qingdao 266100 China)

Abstract: The Community Earth System Model (CESM) is a fully-eoupled global climate model and is main—
tained by the National Center for Atmospheric Research (NCAR). Composed of several separate models simultane—
ously simulating the earths atmosphere ocean land surface sea-ice land-ice river transport and wave and one
central coupler component the CESM allows researchers to conduct fundamental research into the earth’s past
present and future climate states. CESMI1 contains totally new infrastructure capabilities the implementation of a
coupling architecture and model parameterization development. These permit new flexibility and extensibility to
address the challenges involved in earth system modeling with ultra high resolution simulations on High Performance
Computing (HPC) platforms using tens-of-thousands of cores. Firstly the infrastructure of the model is intro—
duced and also the notable improvements. The CESMI1 coupling architecture provides “plug and play” capability
of data and active components and includes a userHriendly scripting system and informative timing utilities. Then
the processor (PE) layout is customized for the load balancing on high-performance computers to optimize the
throughput or efficiency of a CESM experiment. At the end of the paper the port validation and model verification
are made for the ocean model—the Parallel Ocean Program version 2 (POP2) which has properly ported to the ma—
chine—Polaris at Ocean University of China. The POP2 model output is subsequently verified to be a successful
port and CESM1 POP2 ocean-model solutions are the same as solutions generated on a trusted machine—bluefire
at NCAR. Together it enables a user to create a wide variety of " out-of-the-box" experiments for different model
configurations and resolutions and also to determine the optimal load balance for those experiments to ensure maxi—
mal throughput and efficiency. The results and experiments will provide useful experience and method to the new
CESM users to make simulations and load balancing of the model.

Key words: The community Earth system model; High performance computing; CPU Processor layout; Opti-

mization ; Stability.



