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What is GridRPC?

GridRPC (cont’'d)

@ GridRPC
¥ RPC-based programming model on the Grid
@ Usage Scenario
¥ Large-scale computing on remote high performance
computers
# Large-scale matrix computation on remote supercomputers
# Remote utilization of special purpose machine (e.g. Grape-5)
» Task-parallel computing on cluster-of-clusters

# Molecular simulation, etc.
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& v.s. MPI
» Client-server programming is suitable for task-
parallel applications.
» Does not need co-allocation
» Can use private IP address resources if NAT is
available (at least when using Ninf-G)
» Better fault tolerancy
@ Activities at the GGF GridPRC WG
# Define standard GridRPC API; later deal with
protocol
» Standardize only minimal set of features; higher-
level features can be built on top
® Provide several reference implementations
# Ninf-G, NetSolve, ...
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GridRPC Model

What is Ninf-G?

& Client Component
= Caller of GridRPC
= Manages remote executables via function handles
& Remote Executables
» Callee of GridRPC.
= Dynamically generated on remote servers.
& Information Manager
®= Manages and provides interface information for remote
executables.
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@ A software package which supports programming and
execution of Grid applications using GridRPC.
& The latest version is 2.2.0
& Ninf-G is developed using Globus C and Java APls
» Uses GSI, GRAM, MDS, GASS, and Globus-10
@ Ninf-G includes
» C/C++, Java APIs, libraries for software
development
» IDL compiler for stub generation
= Shell scripts to

@ compile client program
# build and publish remote libraries

® sample programs and manual documents
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Ninf-G

Ninf-G APl Globus Toolkit API

Client Machine

mote Executable

Remote Machine

GRAM

@ grpc_initialize()
»globus_module_activate()
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@ grpc_function_handle_init()
Executable 2.30B manager »globus_gram_client_job_request()
v @ grpe_call
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»globus_io_read()
Remote Executable
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Non Thread flavor
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& @ Thread
- ) ) API globus_thread_create()
http://ninf.apgrid.org/ . .
. & globus_cond_timedwait()
&
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Non Thread flavor Non Thread flavor
& Mutex, Condition Variable Globus 1/0
]
( . ) threadA(struct object *0) threadB(struct object *0)
H lobus_mutex_lock(); lobus_mutex_lock();
@ globus_cond_wait() GASS Wil (0oinuse 0] Wil (0oinuse 0]
globus_cond_wait(); globus_cond_wait();
O->inuse = 1; O->inuse = 1;
globus_cond_wait() gl?busfmulexfunlocko, gl?busfmulexfunlocko,
globus_io_write(); globus_io_read();
glébusimutexflock(); glébusimutexflock();
0->inuse =0; 0->inuse =0;
globus_cond_signal(); globus_cond_signal();
globus_mutex_unlock(); globus_mutex_unlock();
} }
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Non Thread flavor globus_io_try_read()

& Mutex, Condition Variable Globus 1/0 @ GSI/SSL globus_io_try_read() 0
@ API Bug
threadA threadB Bug:
| this function will always return O bytes for
globus_mutex_lock(); TCP connections which are configured to use
GSSAPI or SSL data wrapping.

while (O->inuse !=0)
globus_cond_wait();

O->inuse = 1;

globus_mutex_unlock();

globus_io_read();
globus_cond_wait(); ——————*

globus_mutex_lock()
while (O->inuse !=0) /* *
globus_cond_wait();

O->inuse =1;
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GRAM (GASS) NFS Globus Toolkit
& NFS Remote Job Job ] GIS/SSL
@ Job
- Job »
»GRAM Job & MDS
»
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GT3 API GT3 GT2
& API @ globus_io_writev() 1024
& lan Foster ANL a (Pentium 111 1.4GHz, Ethernet 1Gbps)
32MByte ( )
»GT2:1
=ML »GT3: (1024 07 )
@ GT2 write()
- & GT3  writev() EINVAL mmap(),

memcpy(), write(), munmup
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