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)]
DRMAA Results | §
— $> — | ® « standard APl (OGF DRMAA)
— CLI _ v e Command Line Interface
— | =
LJave) T T 52
........................................................................................................ Grid Scheduling Steps

~

* open source meta-
scheduler

* job execution management t
* resource brokering

Grid Meta-
Scheduler

0 i

|

©

3

9  Standard interfaces
Glohus S « Globus services

S e end-to-end (e.qg. TCP/IP)

S -1

-

O

Application-Infrastructure decoupling

B (o ighly dynamic
. @ Infrastructure H||||' * heterogeneous °

* high fault rate

Equipo GridWay GridWay@CNB 3



1. Una Vision Global
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1. Una Vision Global

Workload Mana;ement

* Funciones de planificacién avanzadas y soporte de nuevas politicas de planificacién
* Deteccién y recuperacion de fallos

* Servicio de Accounting

* Trabajos sencillos, matrices de trabajos y DAGs

T

Interfaz de Usuario | )

. Soporte completo para el estandar OGF DRMAA (CyJAVA)
* Interfaz de comandos similar al encontrado en los sistemas DRM

(

Intleacién .

°* No es necesario desplegar nuevos servicios
* Interfaz con nuevos servicios grid
* Interoperatibilidad con otras infraestructuras

(

Equipo GridWay GridWay@CNB 5



1. Una Vision Global

GridWay complementa a glite

CARACTERISTICAS BENEFICIOS
Soporte para el estandar DRMAA (Cy Compatibilidad de aplicaciones sistemas
JAVA) DRM que implementa el estandar como
SGE, Torque,...
Interfaz de comandos DRM (permite a los Interfaz de comandos similar al
usuarios enviar, matar, migrar, encontrado en los gestores de recursos
monitorizar y sincronizar trabajos) locales
Middleware ligero Mayor eficiencia para ciertos perfiles de
aplicacion
Accounting a nivel de site y politicas de Analisis del uso, determinando
planificacion costumbres de uso y monitorizando el
comportamiento del usuario
Minimos requisitos de instalacién Despliegue y mantenimiento sencillo
Interoperatibilidad Acceso simultaneo a diferentes
infraestructuras
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1. Una Vision Global
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1. Una Vision Global

Comparativa GridWay / LCG-2 RB
EGEE User Forum (CERN, 1-3 Marzo 2006)
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2. GridWay Ahi Fuera

unos Proyectos e Infraestructuras

Al

. IRISGrid
. Politecnico di Torino
. CABGrid (Centro de Astrobiologia)
. C2VO (Universidad de Castilla La Mancha)
. Grid en ESAC (Agencia Espacial Europea)
. CRO-GRID (Croacia)

. Sun Microsystems Solution Center World Grid
. Infraestructura EGEE
. Proyecto BeinGRID
. GridX1 (Grid canadiense para aplicaciones HEP)
. Universidade do Porto
. Madras Institute of Technology
° National Center for High-Performance Computing
e
Algunos Ambitos de Portado de Aplicaciones J
. Ciencias de la Vida
. Aeroespacio
. Fisica de Fusion
. Quimica Computacional

\§
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2. GridWay Ahi Fuera
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3. Interactuar con GridWay (12 Parte)

 Comandos Principales

. gwps: Muestra informacion y estado de cada trabajo
. gwhistory: Muestra la historia de ejecucion
. gwkill: Envio de sefales a un trabajo (kill, stop, resume, reschedule)
. gwsubmit: Envio de un trabajo o array
. gwwait: Espera finalizacién de trabajo (any, all, set)
. gwuser: Monitorizacién de usuarios
. gwhost: Monitorizacién de hosts
. gwacct: Contabilidad
- : //
L ] L | L | L |
Modelo de Aplicacion y Ciclo de Vida )
Aré:it\:;;:e Registro de la Actividad
del Trabajo
[Archives de'
Salida
STD input
STD error Ap“cacién y
STD ouput
L7
Caracterizan las
Reiniciar la ejecucion Checkpaint necesidades
de la aplicacién, deben de la aplicacion
ser independientes de la —
arquitectura
\ y
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3. Interactuar con GridWay (12 Parte)

# Execution variables

EXECUTABLE = job
ARGUMENTS = ${TASK ID} ${TOTAL TASKS} 100000
ENVIRONMENT = LD LIBRARY PATH=/usr/local/lib

# Resource selection parameters

REQUIREMENTS = HOSTNAME= "*.dacya.ucm.es"
RANK = CPU MHZ
# I/0 files

INPUT FILES
OUTPUT FILES

my inputfile
my outputfile

# Standard streams
STDOUT FILE = stdout file.${TASK ID}

STDERR FILE = stderr file.${TASK ID}
. otras variables relacionadas con checkpointing,
tolerancia de fallos, rendimiento,..
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3. Interactuar con GridWay (22 Parte)

. Distributed Resource Management Application API
* http://www.drmaa.org/
. Estandar del Open Grid Forum
. Interfaz homogeneo a diferentes sitemas de gestién de recursos distribuidos (DRMS):
* SGE
« Condor
* PBS (en camino) Grid-enabled
. Executable
* GridWay
- C Computational
* JAVA Problem Distributed Resource |7 ;
Management System | GridWay
(DRMS) .

. . ' Results
Grid

GLOBUS p;ddieware

.. e IIEGE

Local Job managers

OpenGridForum

OPEN FORLUM | OPEN STANDARDS
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3. Interactuar con GridWay (22 Parte)

 Perfiles de Aplicacion con DRMAA

« Embarrasingly Distributed

-~

rc = drmaa_init {contact, err); ™
Il Execute inital job and wait for it

rc = drmaa_run_jobijeb_id, jr. errk;

rc = drmaa_waitljob_id, &stat. timeout, rusage. em);
Il Execute n jobs ﬁimul'tanEﬂusli and wait

rc = drmaa_run_bulk_jobsijob_ids.jt. 1,
JOB_HUM, 1. errl;
rc = drmaa_synchronizeljob_ids, timeout, 1, errl;
i Execute final job and wait Tor it
rc = drmaa_run_jobijeb_id, jt. errl;

rc = drmaa_waitijob_id, &stat. timeout, rusage, errl;
rc = drmaa_exitlerr_diagl;

! . i
v v

Postprocessing Job
L. A
» Master-Worker
f:: = drmaa_initlcontact. err_diag); Ty
I Execute initial job and wait for it

re = drmaa_run_jobljob_id, jt. err_diagl:

rc = drmaa_wait{job_1d, &stat, timeout, musage. err_diagl):
while {exitstatus '= 0]
1

Il Execute n Workers concurrently and wait
rc = drrmaa_run_bulk_jobs(job ids, jt. 1. JOB_MUM, 1,
arr_diag);
rc = drmaa_synchronizeljob_ids, timeout. 1, arr_diag);
I Execute the Master, wart and get exrt code
rc = drrmaa_run_jobl{job 1d, jt. err_diag);

re = drmaa_wartijob_1d, &stat, timeout,
err_diag);

- rc = drmaa_wextstatus(Sexitstatus, stat, err_diag):
Postprocessing Job T

rc = drrmaa_exit|err_diag);
_ — !

Equipo GridWay
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3. Interactuar con GridWay (22 Parte)

Estructura de Programa y Compilacion

o

Incluir la libreria de DRMAA
| #include “drmaa.h” |

Verificar la siguiente variable de entorno (.bashrc)

| export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$GW_LOCATION/Iib/ |

Incluir opciones de compilacion para DRMAA

-L $GW_LOCATION/lib
-1 $GW_LOCATION/include
-ldrmaa

gcc ejemplo.c -L $GW _LOCATION/lib
-1 SGW_LOCATION/include -ldrmaa -0 efjemplo

Equipo GridWay GridWay@CNB
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3. Interactuar con GridWay (22 Parte)

 Sesiones DRMAA

Iniciar Sesion

|int drmaa_init (const char *contact, char *error_diagnosis, size t error_diag_len]l|

Finalizar Sesion

int drmaa_exit (char *error_diagnosis, size_t error_diag_len)

Creacion del Job Template Y

Asignacion del Job Template

| int drmaa_allocate job_template (drmaa_job_template_t *%t, char *error_diagnosis, size_t error_diag_len) |

Introduccion de un Atributo Escalar

int drmaa_set_attribute {drmaa_job_template_t *t, const char *name,
const char *value, char *error_diagnosis, size t error_diag len)

Introduccidn de un Atributo Vector (ej: cadena con argumentos del ejecutable)

int drmaa_set_wvector_attribute {drmaa_job_template_t *t, const char *name,
const char *value[], char *error diagnosis, size t error_diag len)
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3. Interactuar con GridWay (22 Parte)

 Envio del Trabajo

Envio del Trabajo

int drmaa_run_job (char Hob_id, size_t job_id len,
drmaa job _template t *t, char *error _diagnosis, size t error diag len)

Esperar el Trabajo

int drmaa_wait (const char ob_id, char ¥ob_id_out, size_t job_id_out_len, int *stat, signed long timeout,
drmaa_attr_values_t **rusage, char *error_diagnosis, size_t error_diag_len)

Obtencion del Codigo de Salida

| int drmaa_wexitstatus (int *exit_status, int stat, char *error_diagnosis, size t error_diag len) |

Obtencion de estadisticas de uso remoto

| int drmaa_get next attr name (drmaa_attr names_t *values, char *value, size t value |en) |

Borrar Job Template

| int drmaa_delete_job_template (drmaa_job_template_t #jt, char *error_diagnosis, size_t error_diag_len) |

\\
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3. Interactuar con GridWay (22 Parte)

 Estado y Control del Trabajo

Obtencion del Estado de un Trabajo

| int drmaa_job_ps (const char *job_id, int *remote_ps, char *error_diagnosis, size t error_diag_len) |

Esperar finalizacion de un Trabajo

int drmaa_synchronize (const char *job_ids[], signed long timeout,
int dispose, char *error_diagnosis, size_t error_diag_len)

Emifir Ordenes de Control al Trabajo

‘ int drmaa_control (const char *jobid, int action, char *error_diagnosis, size t error_diag_len) ‘

Matriz (Array) de Trabajos N

Lanzar Matriz de Trabajos

int drmaa_run_bulk jobs (drmaa_job_ids t **jobids, drmaa_job _template t *jt, int start,
int end, int incr, char *error_diagnosis, size t error_diag len)

Obtener el siguiente Identificador de Trabajo

‘ int drmaa_get next job id (drmaa_job ids_t *values, char *value, size t value len) ‘

\\ //
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Mas Informacion...

http://www.GridWay.org/
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Metascheduler _ .
Metascheduling Technologies for the Grid

- >

the globus alliance
Gricay 5.2 Flier Fas Siternap Contact us .

WELCOME TO GRIDWaAY

Contents

Hoime The GridWay Metascheduler enables large-scale, reliable and efficient sharing of computing resources (clusters, cormputing
farms, servers, supercomputers..), managed by different LREM {Local Resource Management ) systems, such as PBS, SGE,
LSF, Condar..., within a single organization {enterprise grid) or scattered across several administrative domains (partner ar
supply-chain grid), GridWay is a Globus project, adhering to Globus philosophy and guidelines for collaborative developrent
and 0 welcoming code and support contributions from individuals and corporations around the world.

Whay GRIDWAY?

There exist 2 numker of commercial and openr source workload management and scheduling systerns available today, each
one suitable for different underlying computer infrastructures and execution profiles. GridWay stands out from other
metascheduling systems because it has been specifically designed to work on top of Globus services, offering the highest !
functionality, quality of service and reliability o this kind of infrastroctures, namely:

* For project and infrastructure directors. GridWay is an open-source community praject, adhering to Glokbus
philosophy and guidelines for collaborative development.

® For system integrators. GridWay is highly modular, allowing adaptation to different grid infrastructures, and
supports several OGF standards.

® For system managers. GricWay gives a scheduling framework similar to that found on local LRM systerns,
supporting resource accounting and the definition of state-of-the-art scheduling policies.

® For application developers. GridWay implements the OGF standard DRMAS AP (C and J&VA bindings ),
azsuring compatikility of applications with LRM systems that implement the standard, such as SGE, Condor, '
Targue, ...

® For end vsers. GridWay provides a LREM-like CLI for submitting, monitoring, synchronizing and controlling jobs,
that could be described using the OGF standard 1SDL.

With GricWay, . Grid infrastructure can be exploited and managed in the same way as a local computing cluster. 'We invite
you to check its Metazcheduling Functionality Checklist and its benefits for end users and systemn administrators,

Resuilts

CLI

Applications

Done 2
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GridWay

iMuchas Gracias!
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