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[Single Runtime Environment]
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Catwalk: An Overview[HoriQQ]  * !'= ©xford Amenca Dictiznery

A navrow wallway or platform extending
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« Transparent File Staging risializtion, along which madels valk o

— The users do not take care of the file display clotes in fashicn shows.
. okt ikipedia. orpwiki'C atwalk
staging commands, but the Catwalk * e

Typically, catwalks are located in

midleware takes care of it nositions. hidden from audience visw o
« At a file open, the Catwalk copies the directly abowve an audience, and are
file from the file server to the local disk considersd "oehind-the-scenes”
if the file does not exist in the local disk
» At afile close, the Catwalk copies the [ Cotves |

file from the local disk to the file server
e Assuming Environment
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Catwalk: An Overview[Hori09]
1
« Transparent File Staging
— The users do not take care of the file e Catwalk consists of
staging commands, but the Catwalk — user library
midleware takes care of it

» At afile open, the Catwalk copies the
file from the file server to the local disk
if the file does not exist in the local disk

» At afile close, the Catwalk copies the | rEme1 ] -
file from the local disk to the file server | S |

e Assuming Environment

— TCP/IP connection between the file —— T
server and the cluster it et Lty ol

* Requires some coordination of network | |

— Client process
— Server process

’ Fils Syl

traffic || caveas Crrvad | v
— No requirement of highly network === o [ | e
bandwidth [| o= ||]| na | —
— No requirement of the administrator ?-,.-mw PP | P— S—

mode to install Catwalk
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CatWalk: Evaluation

» T2K Open Supercomputer
e 17 nodes

— One for file server and 16 for compute nodes
* Network

— Gbps Ethernet

CPU AMD Barcelona, 2.3GHz, 4x4 cores
Memory 32GB
Local Disk SATA
Netwaork Intel EL1000, Myrinet 10G
0s RHELS 5.1
File System |EXT3, NFS Ver.3
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CatWalk: Evaluation Stage in Stage out
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[Single Runtime Environment]
foo.c
° MPI_Init(&argc, &argv); I
_1 /0 MPI_Comm_rank(MPI_COMM_WORLD, &rank); MPICH
$ mpicc foo.c
- 1/0 API P
‘ Constant MPICH2 OpenMPI
* MPI MPI_COMM_WORLD 0x44000000 &ompi_mpi_comm_world
— ABI (App“cation Binary MPI_INT 0x4c000405 &ompi_mpi_int
| nte rf ac e) MPI_INTEGER 0x4c00041b &ompi_mpi_integer
MPI_SUCCESS 0 0
OpenMPI MPI_ERR TRUNCATE | 14 15
MPI_Comm MPI_COMM_WORLD | 0x44000000 0
32bit integer MPI_INTEGER 0x4c00041b &ompi_mpi_integer
MPI_SUCCESS 0 0
MPI_ERR_TRUNCATE 14 15
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MPI-Adaptor [Sumimoto09]

I/10

I/O API

« MPI
— ABI (Application Binary
Interface)
OpenMPI
MPI_Comm
32bit integer
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foo.c

MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,

&’?J’a”k < mPICH

$ mpicc foo.c

OpenMPI

adaptor.so N

| Execution

int MPI_Comm_rank(int comm, int *p)

{ .
int  cc;

void *ocomm = convMPI_Comm(comm);
call_OpenMPI(&cc, “MPI_Comm_rank”, ocomm,

P)
}

return cc;
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MPI-Adaptor: Evaluation

e MPI-Pingpong(mpi_rtt)
* MPICH2/SCore
— MPICH2/SCore
e OpenMPI+MPI-Adaptor
— OpenMPI
— MPI-Adaptor on MPICH2/SCore

RX200S2 Cluster (Xeon 3.8GHz, SCore7.0
Network: Intel E1000 NIC,

Netgear 48Port Switch
MPI MPICH2/SCore w/ PMX/Etherhxb

RTT(usec) | Ratio
MPICH2/SCore | 43.328 100%
OpenMPI+ 43.440 100.2%
M PI-Adaptor
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MPI-Adaptor: Evaluation
I EEEEE————————
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MPI-Adaptor: Evaluation
I EEEEEEEEE——————————

NPB IS Class A
MPICH2/SCore 50.75 Mops
OpenM PI+MPI-Adapter 48.47 Mops
* 4.7%
.
.

— Fortran MPI Adaptor
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MPI-Adaptor

foo.c

I/10

MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD,

&’IJ""‘”'( < mPICH

I/O API

OpenMPI

$ mpicc foo.c

MPI
— ABI (Application Binary
Interface)
OpenMPI
MPI_Comm
32bit integer
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" Execution

adaptor.so N
=

Execution

#include <mpi.h> /*in MPICH */

extern void *convMPI_Comm(MPI_Comm);
conv MPI_Comm void¥;

trans int MPI_Comm_rank(MPI_Comm, int *);

Adaptor Generator
—~—-
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— CatWalk, MPI-Adaptor a
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