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HPC Development

Power Wall

Trends of HPC Performance Evolution A
Where 1s the limit?
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A Tale of Two Partitions

L_oongson ¢ Xeon
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The Partition in the spotlight
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Analysis of communications
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GPU-Direct

Why GPU-Direct?
The solution

InfiniBand
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GPU-Direct(cont.)
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Micro-benchmarking
results

nat next?

Reduce memory reg. and
nin-down cache miss rate

Handle noncontinuous

packets more efficiently

Linpack + 1%
using optimized openMPI

Al



Scale smoothly...
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HyperNode Architecture
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Design Philosophy

Keep the hardware simple.
eave the dirty works to software.

Make 1t work, then make it fast, and then make
It large scale.
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The system controller: Zodiac

Zodiac Controller
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The communication software stack

Applications

Hybrid MPI =
MVAPICH + MPI-BCL6
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Inter-node Design
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User space

Inter-node Design (Cont.)

Mast er

Userspace Applications

Core Modules| [Backend Driver

9 ave

Userspace Applications

Core Modules

Frontend Driver

*

Driver

<

HPP- NET

|

OS-b&/pass Network

—>ntrol Path

-t a Pat h

IB Virtualization

A



Inter-node performance

The VIB approach Is proved.
BW is bounded by the HT freq.

Optimization Is still necessary.
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Intra-node performance

The FPGA-based performance

Expecting a large improvement from ASIC
Version
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