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Univ. Tokyo /

Kyoto Univ. Univ. Tsukuba
416 nodes (61.2TF) / 13TB 952 nodes (140.1TF) / 31TB 648 nodes (95.4TF) / 20TB
Linpack Result: Linpack Result: Linpack Result:
Rpeak = 61.2TF (416 nodes) Rpeak = 113.1TF (512+256 nodes) Rpeak =92.0TF (625 nodes)
Rmax =50.5TF - Rmax = 83.0TF

Rmax = 76. 5TF

2013/7/ REHERHPCEBESRRERLESY



FUR K &R KR &ERN7KRFFEHRERE T —

PostI%I .

Hitachi SR16000/M1 (172 TF, 22TB)
Cloud System Hitachi BS2000 (44TF, 14TB)

_| NEC SX-9 + Exp5800 >
W (31TF)

HA-PACS (800 TF) )
| (Manycore system) (700+ TF) >

I ) PostT2K (20+10? PF) > 100+ PF
TOkyo ﬂ _ﬁ Fujitsu FX10 (1PFlops, 150TiB, 408 TBTs), 50+ PF

Hitachi SR16000/M1 (54.9 TF, 10.9 TiB, 5.376 TB/s)

Tokvo Tech. w “ Tsubame 2.0 (2.4PF Tsubame 2.5 (5.7 PF,
y W o718 7447BIS) 130+ TB, 1160 TBIS)

Tsukuba

Fujitsu M9000(3.8TF, 1TB/§)\

Na_ ova HX600(25.6TF. 6.6TB/s) Fujitsu FX10 (90{8TF, 31.8 TB/s), CX400(470.6TF, 55 TB/s)
goy lll‘jj FX1(30.7TF, 30 TBs) Upgrade (3.6PF)

_| Cray XE6 (300TF, 92.6TB/s), \

GreenBlade 8000 | Cray XC30 (400TF) )
(243TF, 61.5 TB/s)

Osaka W SX-8 +SX-0 (21.7 TF, 3.3 TB, >
50.4 TBJs)

Kyoto

ﬂ Hitachi Hitachi HA8000tc/HT210(500TF, 215 TiB,
KyUShU ) SR1600(25TF) 98.82TBYs), Xeon Phi (212TF, 26.25 TiB,
n 67.2 TBIs), SR16000(8.2TF, 6 TiB, 4.4 TB/s)

Fujitsu FX10(270TF, 65.28 TB/s), CX400(510TF, 152.5 TiB,
2013/6/161 151.14 TB/s), GPGPU(256TF, 30 TiB, 53.92 TB/s)
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System Software Stack

In case of Non-Bootable Many Core

mcexec

In case of Bootable Many Core

Linux Kernel

Helper
Threads

mcctrl

IHK-IKC

IHK-Linu

mcexec
Linux Kernel MPI | openmP | PGAS
Helper Linux AP (glibc)
T McKernel
IHK-IKC IHK-IKC
IHK-Linux driver IHK-cokernel
PCI-Express
P Many Core
Infiniband
Network Card

* |HK (Interface for Heterogeneous Kernel)

x driver

MPI

OpenMP

PGAS

Linux API (glibc)

IHK-IKC
IHK-cokernel

Many Core

[
Infiniband

Network Card

Provides interface between Linux kernel and micro kernels
— Provides generic-purpose communication and data transfer

mechanisms

« mcKernel
— Micro lightweight kernel

2013/7/24
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ihk/

McKernel

mckernel/

--- arch/
|--- x86/
|-

|-
|-
[---

--- kernel/

--- include/
--- executer/

--- lib/
--- doxygen/
--- test/

sparc

|

|

|

|

|

|

|

| |---- config/
| |---- include/
| |---- script/
|

|

|

|

|

i

|

|--- user/
|--- kerne
j--- include/

elfboot/
kboot/
kernel/
/
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Prototype System on Xeon Phi

e Features implemented and being tested
— glibc and pthread

» Thread and memory management
* File I/O, delegated to Linux in host
 Memory map and dynamic link library

— Process launcher in host
— Direct Communication with Infiniband

Linux Kernel LMK

KNC

Infiniband
Network Card

Linux
Kernel LMK
\

Linux Kernel

— MPI library (not fully) running on Xeon Phi PCI-Express NG
— OpenMP environment with Intel compiler iiband

« Features being developed and planned S
— Hierarchical Memory Management ) ) ) —
— PVAS, supporting the PGAS model e e s | W
— Direct SSD significant damages by heavy rainfall and strong winds, —

and sometimes involves tornados.

— Single OS kernel image for partitioned multipl@ne simuiation code, ScaLe, is developed at RIKEN |
light-weight kernels AICS, Japan )

« The simulation is an ideal experiment based on the
standardized test case prepared in the Weather
Research and Forecasting (WRF) Model.

mesh size: 200 m x 1500 m x 1500 m (z, x, y)

domain size: 18 km x 150 km x 150 km (z, x, y)

Target: 20 second real-time
visualization for Z hour phenomena in

the real-world using 4 node Xeon-phi
cluster with Our OS/Runtime
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