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Introduction

The main aim of this guide is to introduce functionalities provided by GRMS v 2.0. In a nutshell, GridLab Re-
source Management System (GRMS) is an open source meta-scheduling system, developed under the GridLab
| ST-2001-32133 project (www.gridlab.org [??7]), which alows developers to build and deploy resource man-
agement systems for large scale distributed computing infrastructures. GRMS, based on dynamic resource selec-
tion, mapping and advanced scheduling methodology, combined with a feedback control architecture, deals with
dynamic Grid environment and resource management challenges, e.g. load-balancing among clusters, remote
job control or file staging support. Therefore, the main goal of GRMS is to manage the whole process of remote
job submissions to various batch queuing systems, clusters or resources directly. It has been designed as an in-
dependent set of core components for resource management processes, which can take advantage of various
low-level Core Services and existing technologies (please note that we consider services taken from Globus
Toolkit 2.X (Globus Pre WS) as Core Services, namely GRAM, gridFTP or MDS). Finally, GRMS can be con-
sidered as arobust system, which provides an abstraction of the complex grid infrastructure as well as atoolbox,
which helpsto form and adapt to distributing computing environments.

GRMS is based on Globus Toolkit 2.X and uses its services deployed on resources. It means that GRMS pro-
vides job and resource management mechanisms on the top of Core Services. Moreover, GRMS supports Grid
Security Infrastructure by providing GSl-enabled Web Service interfaces for al clients, e.g. portals, command
line clients or applications. Therefore, it can be integrated with other service-oriented grid middieware infras-
tructures. GRM S has been developed entirely in Java, and thus could be installed on many different kinds of op-
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erating systems and resources. One of the main assumption for GRMS is to perform remote jobs control and
management in the way that satisfies Users (Job Owners) and their applications requirements. All users require-
ments are expressed through XML -based resource specification documents, called GRM S Job Description, and
sent to GRM S as SOAP requests over GS| transport layer connections.

Simultaneously, Resource Administrators (Resource Owners) have a full control over resources on which all
jobs and operations will be performed by appropriate GRMS setup and installation. Note, that GRMS together

with Core Services reduces operational and integration costs for Administrators by enabling grid deployment
across previously incompatible cluster and resources.

GRMS functionality

GRMS capabilities provided for end users can be divided into several groups according to GRMS's functional-
ity. The following groups can be distinguished:

+ Job submission and control,

» Task submission and control,

» Listing jobs according to some criteria,

» Listing tasks belonging to the given job according to some criteria,
e Managing tasks,

»  Getting information about jobs,

e Getting information about tasks,

» Getting list of resources that meet user’ s requirements and criteria,
e Managing notifications,

* Auxiliary functionality.

The next sections will describe all these functionality groups in more technical details.

Job submission and control

The most important part of the GRMS's functionality is the ability to submit ajob. Grms job consist of one or
many tasks that can be dependent from each other. Each task can be executed by GRMS only if all tasks it de-
pends on are in specified state. Each task is submitted to “the best” resource according to task resource require-
ments. In general, there are two possibilities: a user can specify “the best” resource in advance or “the best” re-
source will be chosen by GRMS. If the user specifies the resource in advance no scheduling and matching tech-
niques will be used. Otherwise, GRMS will use a multi-criteria matchmaking algorithm to choose “the best” re-
source for the task. For job submission and control the XM L-based document called GRM S Job Description has
to be used by al clients. Using this document the user passes to GRMS all information needed by the system to
execute tasks to be a parts of the job (for example, the location of the executables, files that have to be staged in,
arguments, environment variables, checkpoint files, etc.) and all dependencies between tasks. The GRMS Job
Description schema and examples will be described and explained in one of next chapters.

The following functionality can be used for job submission and control:

e submitJob — it is the main functionality of GRMS. Using it the user can submit the job (set of tasks) de-
scribed in a GRMS Job Description to be executed by GRMS. If the description is valid GRMS returns to
the user a globally unique job identifier (GRMS_JOB_1D), which unambiguously identifies the job in the
system.
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migrateJob — this functionality allows the user to migrate the job (all running tasks) to “better” resources (if
such resources exist). The job isidentified by the job identifier returned by the submitJob method. User can
specify new job description. If new description is not specified, the original one will be used.

suspendJob — using this functionality user is able to suspend the running job (all running tasks). It means
that each running task forming part of job will be checkpointed and all checkpoint files/directories will be
staged out. If anew job description is not defined the previous one will be used.

resumeJob — this functionality resumes the execution of the job which was previously suspended. It is possi-
ble to define a new job description or use the previous one.

cancel Job — this functionality allows the user to stop the running job. The difference between the suspendJob
and cancelJob functionality is that all tasks are stopped (killed) by the system and checkpoint operation is
not performed for running tasks.

Task submission and control

This functionality has similar meaning to the corresponding one described in previous section. The differenceis
that it concerns not the whole job but single tasks. The following functionality can be used for task submission
and control:

submitTask — Using it user can submit one task described in a GRMS Job Description. If the description is
valid and task doesn't depends on other ones GRMS returns a globally unique job identifier
(GRMS_JOB_1D), which unambiguously identifies the job in the system.

migrateTask — this functionality allows the user to migrate one task to a*“ better” resource (if such resource
exist). The task isidentified by the job identifier returned by the submitJob or submitTask methods and task
identifier specified by the user in job description. The whole process of task migration is relatively simple.
First, the task is checkpointed on the resource, which is currently running on and then restarted on a new re-
source pointed by the user or chosen by GRMS. Note, that the migration process can be performed by
GRMS according to a new job description passed as the parameter. If the new job description was not de-
fined GRMS tries to perform the request basing on the job description passed during the submission or the
previous migration request. The migration would be possible only when a better resource was found. If the
task is checkpointable (to be checkpointable the task has to either implement "checkpoint” web service inter-
face and be registered in GRMS or be able in proper way to serve GAT checkpoint command sent by Mer-
cury Service) GRMS perform checkpoint operation. If the task is not checkpointable it is killed by GRMS
and the latest periodic checkpoint fileis used.

suspendTask — using this functionality the user is able to suspend running task. It means that the task form-
ing part of job will be checkpointed and all checkpoint files/directories will be staged out. If a new job de-
scription is not defined the previous one will be used.

resumeTask — this functionality resumes the execution of the task which was previously suspended. It is pos-
sible to define a new job description or use the previous one.

cancel Task — this functionality allows the user to stop the running task. The difference between the suspend-
Task and cancel Task functionalities is that the task to be cancelled is stopped (killed) by the system and the
checkpoint operation is not performed.

Listing jobs according to some criteria

GRMS s ableto return alist of jobs (identifiers) belonging to the user that invoked the request or to a specified
project. It is possible to query for al jobs or a subset of al jobs in given state in the system. The following
methods provide the aforementioned functionality:

getJobsList — returns alist of jobs belonging to the user, optionally it is possible to define the requested sta-
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tus,

» getAllJobsList —returns alist of all jobsin given state.

e getProjectJobsList - returns a list of jobs belonging to the specified project, optionally it is possible to define
the requested status,

Below, thereisafull list of job statuses in the system:

» SUBMITTED - the job was submitted to the system and waits for the execution,
» SUSPENDED - the job was suspended,

* ACTIVE-thejobisactive,

* FINISHED - the job was completed,

» FAILED —thejob (at least one task belonging to the job) failed, there could be many reasons of this (for ex-
ample, GRM S was not able to find the requested resource or copy al needed files),

*  CANCELED - the job was canceled by the user.

Listing tasks according to some criteria

GRMSisableto return alist of tasks (identifiers) being a part of concrete job. It is possible to query for al tasks
or subset of all tasksin given state. The following method provides the aforementioned functionality:

o getTasksList —returnsalist of tasks, optionally it is possible to define the requested status,
Below, thereisafull list of task statuses in the system:

UNSUBMITTED -thetask cannot be started because of dependencies,
*  QUEUED - the task was put the queue and waits for execution,

* PREPROCESSING — GRMS make some actions needed to start the task (Ilooks for the resource, staging in
files),

e PENDING —thetask is pending in the queueing-system,
 RUNNING —thetask is active,
e STOPPED - the task was finished or was checkpointed, but GRMS did not start staging out files,

» POSTPROCESSING — GRMS makes some actions needed to complete the task, for example staging out
files, clearing working environment, etc.,

e FINISHED - the task was compl eted,
» SUSPENDED - the task was suspended,

e FAILED -thetask failed, there could be many reasons of this (for example, GRMS was not able to find the
reguested resource or copy all needed files),

* CANCELED - the task was canceled by the user.
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Managing tasks

This functionality gives the user possibility to register and unregister the task in GRMS for checkpointing and
manage these settings.

Moreover, the user is able to manage dynamically output,checkpoint files and directories.

* registerTaskApplicationAccess — This functionality allows to register information needed for checkponting
the task. To be checkpointable the task has to register itself in GRMS passing to the system its
GRMS JOB_ID and GRMS _TASK_ID (both can be taken from the environment variables set up by GRMS
during the submission process) and the address of the Web Service implementing the “checkpoint API”. Us-
ing this interface GRMS is able to send the checkpoint request to the application and triggers off the check-
pointing. Thisis example of application-level checkpointing, which reguires the application developer to im-
plement mechanisms for storing data to a checkpoint file. In other words, checkpointing is hard coded in the
application. Thiskind of checkpointing is obviously much more portable and more applicable in Grids. Note
that the application developer has to implement all internal mechanisms to write a checkpoint file to the lo-
cal disk when the application receives the checkpoint call from GRMS. If the task has no registered informa-
tion about location of "checkpoint” web service interface GRMS performing the "migrate” request tries to
checkpoint the application using Mercury checkpoint command and GAT mechanisms.

» unregisterTaskApplicationAccess - this functionality gives the possibility to unregister the job for check-
pointing,

» getTaskApplicationAccess - this functionality allows to get information about settings related to the "check-
point" functionality,

e addTaskOutputFileDirs, addTaskCheckpointFileDirs — this functionality allows to register dynamically ad-
ditional output/checkpoint files and/or directories for the task with given id. The location of file/directory
can be expressed as aphysical or logical path.

e getTaskOutputFileDirs, getTaskCheckpointFileDirs — this functionality returns a list of output/checkpoint
files and directories registered for the given task,

* deleteTaskOutputFileDirs, deleteTaskCheckpointFileDirs — this alows to unregister the set of output/
checkpoint files and/or directories.

Getting information about the job

Thisfunctionality gives the user a possihility to get complex information about the job with given identifier.

» getJoblnformation — this functionality returns the general information about the job (userDN, project, sub-
mission time, status, finish time, state description, list of tasks, job description),

For more information please see the proper paragraph of “GRMS Interface” chapter.

Getting information about the task

This functionality givesthe user a possibility to get complex information about the task with given identifier.
» getTaskinformation — this functionality returns the general information about the task (submission time, sta-
tus, finish time, state description, history length and the last history item),

» getTaskHistory - returns the array of information connected with the history of the task (task description, lo-
cal submission time, local start time, local finish time, applicationAccess, etc.).
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For more information please see the proper paragraph of “GRMS Interface” chapter.

Finding resources

GRMS is able to find a list of resources that meet user requirements expressed in the job description in the
“resources’ sections (for example, parameters connected with operating system — name, version, release, name
of hogt, local resource management system, minimal amount of memory in MB, minima number of processors,
minimal speed of cpu(s), etc.).

» findResources - returns a list of resources (in the form of resource manager contact strings) that meet re-
source requirements from the job description. Because job can consist of many tasks user has to specify task,
which the system should find resources for.

Notifications

User can register for notifications concerning the whole job or single tasks. The difference except the obvious
oneisthat in case of tasks GRMS is able to send to the registered clients two kinds of notifications: the “status
notification” connected with changes concerning a life cycle of the task and the “request notification” related to
the performed GRMS request. Jobs have only "status natifications'. Notifications mechanism was for example
used to build more advanced "Notification Services' namely "Gridlab Notification Service" that can "forward"
notification sent by GRMS to a group of users ase-mail or SMS.

Currently GRMS is able to send notification in two ways: using SOAP protocol and writing to a remote file. In
case of SOAP protocol service registered for notifications has to implement GrmsNotification APl described by
GrmsNotification.wsdl file. Registering remote file as a destination of notifications user can specify the format
of message (text containing list and order of details) and specify if next notifications should be appended to the
file or overwrite its content.

GRM SNatification contains following information:;

¢ jobld[j] - GRMSjaob identifier,

 taskld [t] - GRMStask identifier,

« notificationld [n] - notification identifier

» eventType|[€] - type of the event (STATUS or REQUEST)

« time[c or C] - time when the event occurred. It is possible to specify if the time should be in human read-
able format "January 25, 2005, 17:31:10 GMI™" or as anumber of milliseconds since January 1,
1970, 00:00:00 GMT.

e user [u] - user whom the job or task belongs to

* project [p] - project which the job or task belongs to,

» gtatus[s] - status of the job or task,

» errorDescription [d] - message describing the cause of last error.

I mportant

The letter in square brackets after the name of parameter is a mark that represents following informa-
tion in string describing format of the notification message. The format string can contains any text in
which set of defined above marks preceded by "%" will be replaced by information taken from Grm-
sNotification. For example "Job %j has changed it status to %s at %c !".
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Following set of methods can be used to manage GRMS natifications:

» registerJobNotification - functionality allows to register location of service for notifications concerning
change of job status. GRMS is able to send notification every time when the status of job has changed (for
example from ACTIVE to FINISHED or FAILED)

» unregisterJobNotification - allows the user to unregister the notification.
» getJobNoatificationsList - returnslist of notifications registered for the given job,

» getJobNotificationlnformation - returns details concerning one of the registered notifications (protocol, des-
tination, appendM ode, format).

» registerTaskNatification - functionality allows to register location of service for requested type of events
(status or request). GRMS is able to send notification every time when the status of task has changed (for ex-
ample from PENDING to ACTIVE) or when the grms goes to the next step performing user's request (for
example when staging files has finished).

e unregisterTaskNotification - allows the user to unregister the notification.
» getTaskNotificationsList - returnslist of notifications registered for the given task,

» getTaskNotificationInformation - returns details concerning one of the registered notifications (eventType,
protocol, destination, appendMode, format).

Auxiliary functionality

The functionality listed below has no productive character, but can be useful for testing purposes.

» testJobDescription - GRMS gives the possibility to check the correctness of the job description using the
“testJobDescription” functionality. In the case of incorrectness of description GRMS returns the diagnostic
information describing the syntax error.

e getServiceDescription — this functionality allows to get a description of GRMS Web Service interface. It is
possible to get the description in a short or in afull version. The first one is limited only to the name of the
service and its version. The second one contains additionally some diagnostic information (locations of ser-
vice and client, user’s Distinguish Name) and the detailed description of Web Service interface.

GRMS interface

GRMS 2.0 provides the following meta-interface. All GRMS methods in case of execution failure "throws" an
appropriate fault (exception) containing errorCode and errorMessage describing the cause of error. Additionally
faults concerning jobs and tasks contain information about job and task identifiers, what gives possibility to
work with grms-service in more flexible way.

Definitions of faults.

G nsException {
i nt errorCode;
String error Message;

G nsJobExcepti on extends G nmsException {
GrnsJobl dentifier jobldentifier;

}
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G nsTaskExcepti on extends G nmsJobException {
G nsTaskldentifier taskldentifier;
}

G nsProj ect Exception extends G msException {
GrnsProjectldentifier projectldentifier;

*  GrmsException - base class for all Grms faults. Contains numerical error code and error description.
» GrmsJobException - extends GrmsException adding GrmsJobl dentifier.
» GrmsTaskException - extends GrmsJobException adding GrmsT askldentifier.

e GrmsProjectException - extends GrmsException adding GrmsProjectldentifier.

submitJob.

GrnsJobl dentifier submtJob( G nsJobDescription) \
throws G nsSubni t JobExcepti on;

G nmsSubmi t Job extends G nsExcepti on;

Submits to GRMS the job described by GrmsJobDescription; returns a GrmsJobl dentifier.

migrateJob.

void nmigratedob( G nsJobldentifier, G nmsJobDescription) \
throws G nmsM grat eJobExcepti on;

void migrateJob( G nsJobldentifier) \
throws G nmsM grat eJobExcepti on;

GrnsM gr at eJobExcepti on extends G nsJobExcepti on;

Performs migration of the job with given identifier, according to provided job description or the previous one if
anew description was not passed.
suspendJob.

voi d suspendJob( G nsJobldentifier, G nmsJobDescription) \
throws G msSuspendJobExcepti on;

voi d suspendJob( G nsJobldentifier) \
throws G nmsSuspendJobExcepti on;

G nsSuspendJobExcepti on extends G nsJobExcepti on;

Suspends the execution of the job with given identifier, according to the provided job description or the previous
oneif anew description was not passed.

resumelJob.

voi d resuneJob( G nsJobldentifier, G nmsJobDescription) \
throws G nsResuneJobExcepti on;

voi d resuneJob( G nsJobldentifier) \
throws G nsResuneJobExcepti on;

G nsResuneJobExcepti on extends G nsJobExcepti on;

Resumes the execution of the job with given identifier, according to the provided job description or the previous
one if a new description was not passed.

submitTask.

GrnsJobl dentifier submtJob( G nsTaskldentifier, G nsJobDescription) \
throws G nmsSubmi t TaskExcepti on;
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G nsSubmi t TaskExcepti on extends G msTaskExcepti on;
Submits to the task with given identifier described by GrmsJobDescription; returns a GrmsJobl dentifier.

migratTask.

void mgrateTask( G nsJobldentifier, GnsTaskldentifier, G nsJobDescription) \
throws G nmsM grat eTaskExcepti on;

void mgrateTask( G- nsJobldentifier, GnsTaskldentifier) \
throws G nmsM grat eTaskExcepti on;

G nsM gr at eTaskExcepti on extends G nsTaskExcepti on;

Performs migration of the given task, according to the provided job description or the previous one if a new de-
scription was not passed.

suspendTask.

voi d suspendTask( G nsJobldentifier, GnsTaskldentifier, G nsJobDescription) \
throws G nmsSuspendTaskExcepti on;

voi d suspendTask( G nsJobldentifier, GnsTaskldentifier) \
throws G nmsSuspendTaskExcepti on;

G nsSuspendTask extends G nmsTaskExcepti on;

Suspends the execution of the given task, according to the provided job description or the previous one if a new
description was not passed.

resumeT ask.

voi d resuneTask( G msJobldentifier, G nsTaskldentifier, GnsJobDescription) \
throws G msResuneTaskExcepti on;

voi d resuneTask( G-nmsJobldentifier, G nsTaskldentifier) \
throws G nmsResuneTaskExcepti on;

G nsResuneTaskExcepti on extends G nsTaskExcepti on;

Resumes the execution of the job with given identifier, according to the provided job description or the previous
oneif anew description was not passed.

cancelJob.

voi d cancel Job( G nsJobldentifier) \
throws G nsCancel JobExcepti on;

GrnsCancel JobExcepti on extends G nsJobExcepti on;

Cancels the execution of the job with the given identifier.

cancel Task.

voi d cancel Task( G nsJobldentifier, GnsTaskldentifier) \
throws G nmsCancel TaskExcepti on;

GrnsCancel TaskExcepti on extends G nsTaskExcepti on;

Cancels the execution of the given task.

getAllJobsL ist.

G nsJobldentifier[] getAllJobsList( GnsJobStatus) \
throws G nsCet Al | JobsLi st Excepti on;

G nmeCGet Al | JobsLi st Excepti on extends G nsExcepti on;

Returnsalist of all jobsin the given state.

getJobsL ist.
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GrnsJobl dentifier[] getJobsList() \
throws G msGet JobsLi st Excepti on;

GrnsJobldentifier[] getJobsList( GnsJobStatus) \
throws G msGet JobsLi st Excepti on;

G nsGet JobsLi st Excepti on extends G nsException;

Returnsalist of all jobs or jobsin given state that belong to the user who invoked this method.

getTasksList.

G nsTaskl dentifier[] getTaskList( GnsJobldentifier) \
throws G nsCet TasksLi st Excepti on;

GrnsTaskldentifier[] getTaskList( GnsJobldentifier, G nmsTaskStatus) \
throws G msGet TasksLi st Excepti on;

G nsGet TasksLi st extends G nsJobExcepti on;

Returnsalist of all tasks or tasks in given state that belong to the given job.

getProjectJobsList.

G nsJobldentifier[] getProjectJobsList( GnsProjectldentifier) \
throws G msGet Proj ect JobsLi st Excepti on;

GrnsJobl dentifier[] getProjectJobsList( GnsProjectldentifier, GnsJobStatus) \
throws G nsGet Proj ect JobsLi st Excepti on;

G nsCet Proj ect JobsLi st extends G nsProj ect Excepti on;

Returnsalist of all jobs or jobsin given state belonging to the specified project.

register Task ApplicationAccess.

voi d regi sterTaskApplicati onAccess( GrnmsJobldentifier, GnsTaskldentifier, G nsTaskApplicati onAccess) \
throws G nmsRegi st er TaskAppl i cati onAccessExcepti on;

G nsRegi st er TaskAppl i cati onAccess extends G nsTaskExcepti on;
GrnsTaskAppl i cati onAccess {

String location;
int pid;

Registers callback access for running application.

unregister TaskApplicationAccess.

voi d unregi sterTaskApplicationAccess( G nsJobJobldentifier, G nsTaskldentifier) \
throws G msUnregi ster TaskAppl i cati onAcccess;

G nsUnr egi st er TaskAppl i cati onAccess extends G msTaskExcepti on;

Unregisters callback access for running application.

getTaskApplicationAccess.

G nsTaskAppl i cati onAccess get TaskApplicati onAccess( G nsJobldentifier, GnsTaskldentifier) \
throws G nsGet TaskAppl i cati onAccessExcepti on;

G nsGet TaskAppl i cati onAccessException extends G nsTaskExcepti on;

Returns information about registered callback to running application (location of registered checkpoint interface
and process identifier).

getJobl nformation.

G nsJobl nformati on getJobl nformati on( G- nsJobl dentifier) \
throws G nsCet Jobl nf or mati onExcepti on;

G nmsGet Jobl nf or mati onExcepti on extends G nsJobExcepti on;

G nsJobl nformation {

10
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GrnsProjectldentifier project;
String userDn;
G nsJobSt at usType st at us;
Cal endar subnmi ssi onTi ne;
Cal endar fini shTi ng;
String errorDescription;
GrnsTaskldentifier[] tasksldentifiers;
int tasksCount;
GrnsJobDescription jobDescription;
}
Returns complex information about the job (project, owner, status, submission time, start time, finish time, error
message, list of task, number of tasks, job description).

GrmsJobl nformation:

e project — project, which the job belongs to,

* userDn — user Distinguish Name,

e status— status of the job,

* submissionTime — submission time,

+ finishTime—finish time or null if the time is unknown,

» errorDescription — message describing the cause of last error,
e taskldentifiers- list of tasks forming the job,

» taskCount - number of tasks,

e jobDEscription — description of the job.

getTasklnformation.

GrnsTaskl nf or mati on get Taskl nformati on( GrnsJobldentifier, GnsTaskldentifier) \
throws G nsGet Taskl nfornmati onExcepti on;

G nsGet Taskl nf or mati onExcepti on ext ends G nsTaskExcepti on;

G nsTaskl nformation {
GrnsTaskSt at usType st at us;
Cal endar subm ssionTi ne;
Cal endar fini shTi nme;
String request Status;
int reqNuntt at us;
String errorDescription;
GrnsTaskHi story | astHistory;
int historyLength;

}

Returns complex information about the task (status, submission time, start time, finish time, error message, list
of task, number of tasks, latest history info, length of the history, job description).

GrmsT asklnformation:

» status-—status of the task,

* submissionTime — submission time,

+ finishTime—finish time or null if the timeis unknown,
* reguestStatus - status of GRMS request,

» regNumStatus - numerical status of the request,

11
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 errorDescription — message describing the cause of last error,
» lastHistory - information concerning the latest execution,

» historyLength - length of the history.

getTaskHistory.

G nsTaskHi story[] get TaskH story( G nsJobldentifier, G nsTaskldentifier) \
throws G nsGet TaskHi st or yExcepti on;

G nsGet TaskHi st or yExcepti on ext ends GrnsTaskExcepti on;
G nsTaskHi story {

String host Nane;

Cal endar startTine;

Cal endar | ocal Submi ssi onTi ne;

Cal endar | ocal StartTine;

Cal endar | ocal Fi ni shTi ne;

GrnsTaskDescri ption taskDescription;

GrnsTaskAppl i cati onAccess appl i cationAccess;

}
Returns the information about the history of the task.

GrmsTaskHistory:

» hostName — name of the host, which the job is/was executed on,

» startTime —time when the job was submitted to the local resource,

 local SubmissionTime — time when the job was submitted on the local resource,

» localStartTime — time when the job was started on the local resource

» localFinishTime — time when the job was finished on the local resource,

» taskDescription - description of the task - part of job description concerning the task,

» applicationAccess - location of the service that can be used to checkpoint the application and the process
identifier of application.

findResour ces.

G nsResource[] findResources( G nsTaskldentifier, GnsJobDescription) \
throws G nmsFi ndResour cesExcepti on;

G nsFi ndResour cesExcepti on extends G nmsTaskExcepti on;

Returns a list of resources (in the form of resource manager contact strings), where a specified task can be exe-
cuted.

testJobDescription.

voi d testJobDescription( G nsJobDescription) \
throws G msTest JobDescri pti onExcepti on;

GrnsTest JobDescri pti onExcepti on extends G nsExcepti on;

Tests the job description for syntax errors.

register JobNotification.

GrnsNotificationldentifier registerJobNotificaton( GrnsJobldentifier, G nsJobNotificati onRequest) \
throws G nmsRegi sterJobNotifictionRequest;

G nsRegi st er JobNot i fi cati onExcepti on extends G nmsJobExcepti on;

12



r1 GRMS User Guidev. 2.0

GridLab

G nsJobNot i ficationRequest {
G nsNot i fi cat oi nProtocol Type protocol;
String destination;
bool ean appandMode;
String format;

Registers the client for GRMS natifications concerning changes of status of the job and returns the identifier of
the registered natification.

GrmsJobNotificationRequest:

» protocol - notification protocol: SOAP or GASS
» destination - notification end point,

» appendMode - in case of GASS notification determines if next notifivation should be appended at the end of
file or should overwrite its content,

» format - determines format of the message (allows to register different patterns for notifiations). For usage
see appropriate section in "Grms functionality” chapter.

unregister JobNatification.

voi d unregi sterJobNotificaton( G nsJobldentifier, GnsNotificationldentifier) \
throws G- msUnregi sterJobNotificati onException;

GrnsUnregsterJobNoti ficati onException extends G nsJobNotification;

Unregisters the notification with given identifier.

getJobNotificationsL ist.

Notificationldentifier[] getJobNotificatonsList( G nsJobldentifier) \
throws G- msGet JobNoti ficati onsLi st Excepti on;

G neGet JobNot i fi cati onsLi st extends G nsJobExcepti on;

Returns list of notifications registered for the given job.

getJobNoatificationl nformation.

GrnsJobNot i ficati onRequest getJobNoi ficatonlnfornation( G nsJobldentifier, GnsNotificationldentifier) \
throws G nsCet JobNoti ficationl nfornati onException;

G nmsGet JobNot i fi cati onExcepti on extends G nsJobNotification;

Returnsinformation about the registered notification.

register TaskNotification.

GrnsNotificationldentifier registerTaskNotificaton( G nsJobldentifier, GnsTaskldentifier, GnsJobNotific
throws G nsRegi ster TaskNoti ficti onRequest;

G nsRegi st er TaskNot i fi cati onExcepti on extends G nsTaskExcepti on;

GrnsTaskNoti fi cati onRequest extends G nsJobNoti fi cati onRequest {
GrneNot i fi cat oi nEvent Type event Type;
}

Registers the client for GRMS notifications for changes concerning the task. For more details please see de-
scription of registerJobNotification method.

GrmsTaskNotificationRequest:

» eventType - type of the event: REQUEST or STATUS
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unregister TaskNotification.

voi d unregi sterTaskNotificaton( G nmsJobldentifier, GnsTaskldentifier, GnmsNotificationldentifier) \
throws G msUnregi sterTasknotificati onExcepti on;

GrnsUnregi st er Tasknotification extends G nmsTaskExcepti on;

Unregisters the notification with given identifier.

getTaskNotificationsList.

Notificationldentifier[] getTaskNotificatonsList( GnsJobldentifier, GnsTaskldentifier) \
throws G msGet TaskNotificationsLi st;

G neGet TaskNoti fi cati onsLi st extends G nmsTaskExcepti on;

Returnslist of notifications registered for the given task.

getTaskNoatificationl nformation.

G nsTaskNoti fi cati onRequest get TaskNotificatonlnformation( G nsJobldentifier, GnsTaskldentifier, G nsNot
throws G msGet TaskNoti ficati onl nformati onexcepti on;

G nmeGet TaskNot i fi cati onExcepti on extends G nsTaskExcepti on;

Returns information about the registered notification.

addTaskOutputFileDirs.

G nsFi |l esDi rsResponse addTaskQut put Fil eDi rs(GrnmsJobldentifier, GnsTaskldentifier, GnsFileDr[]) \
throws G nsAddQut put Fi | eDi r sExcepti on;

G nsAddAout put Fi | eDi rsExcepti on extends G nmsTaskExcepti on;
GnsFileDr {

String nane;

String path;

G nsUr | Type urltype;
G nsPat hType pat ht ype;

}

G nsFi | esDi rsResponse {
int errorsCount;
G nsResponse[] response;

G nsResponse {
int errorCode;
String errorMessage;

Registers alist of output files/directories, returns a structure containing array of corresponding diagnostic infor-
mation and an aggregated number of errors.

GrmsFileDir:

e name— name of the file/directory
» path - location of the file/directory
e urltype —type of the location: PHY SICAL or LOGICAL

» pathtype —type of the entry: FILE or DIRECTORY

GrmsFilesDirsResponse:

e errorCount — number of errors
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e response - list of diagnostic information describing status of operation for asinglefile or directory

GrmsResponse:

* errorCode — numerical status of operation

» errorMessage - error message describing the status (for example cause on failure).

getTaskOutputFileDirs.

GnsFileDir[] getTaskQutputFileDirs( GnsJobidentifier, G nmsTaskldentifier) \
throws G nsGet TaskQuput Fi | eDi r sExcepti on;

G nsGet TaskQut put Fi | eDi r sExcepti on extends G nsTaskExcepti on;
Returns an array of output files/directories. See also addTaskOutputFileDirs.

deleteTaskOutputFileDirs.

G nsFi | esDi resResponse del et eTaskQut put Fil eDirs( GrnsJobldentifier, GnsTaskldentifier, GnsFileDr[]) \
throws G nmsDel et eTaskQut put Fi | eDi r sExcepti on;

G nsDel et eTaskQut put Fi | eDi r sExcepti on extends G nsTaskExcepti on;

Unregisters alist of output files/directories, returns a structure containing array of corresponding diagnostic in-
formation and an aggregated number of errors. See also addTaskOutputFileDirs.

addTaskCheckpointFileDirs.

G nsFi | esDi r sResponse addTaskCheckpoi ntFi | eDi rs(G nmsJobldentifier, GnsTaskldentifier, GmsFileDir[]) \
throws G nsAddTaskCheckpoi nt Fi |l eDi r sExcepti on;

G nsAddTaskCheckpoi nt Fil eDirs extends G nsTaskExcepti on;

Registers a list of checkpoint files/directories, returns an array of corresponding diagnostic information and an
aggregated number of errors. See also addTaskOutputFileDirs.

getCheckpointFileDirs.

GnsFileDir[] getCheckpointFileDirs( GnsJobldentifier, G nsTaskldentifier) \
t hrows G nsGet Checkpoi nt Fi |l eDi rsExcepti on;

G nmsGet CheckpointFil eDirs extends G nsTaskExcepti on;

Returns alist of checkpoint files/directories. See also addTaskOutputFileDirs.

deleteCheckpointFileDirs.

G nsFi | esDi rsResponse del et eTaskCheckpoi ntFil eDirs(G nmsJobldentifier, G nsTaskldentifier, GnsFileDr[])
throws G nsDel et eTaskCheckpoi nt Fil eDi r sExcepti on;

G nsDel et eTaskCheckpoi nt Fi | eDi r sExcepti on extends G nsTaskExcepti on;

Unregisters alist of checkpoint files/directories, returns an array of corresponding diagnostic information and an
aggregated number of errors. See also addTaskOutputFileDirs.

getServiceDescription.

String getServiceDescription( G nsDescriptionType) \
throws G nmsGet Servi ceDescri pti onExcepti on;

G neCet Servi ceDescri pti onExcepti on extends G nsExcepti on;

Returns a description of the service in the form of short or full format. GrmsDescriptionFile is an enumerated
type and has two values: SHORT and FULL.

extendT askExecutionTime.

15



r1 GRMS User Guidev. 2.0
GridLab

voi d ext endTaskExecuti onTi me( G nsJobldentifier, G nsTaskldentifier, Duration) \
throws G nsExtendTaskExecuti onTi meExcepti on;

G nmsExt endTaskExecut i onTi neExcepti on extends G nsTaskExcepti on;

Allows to extends task execution time specified in job description.

GRMS Job Description (GJD)

Asit was discussed in the previous section all job resource requirements have to be described in the form of the
GRMS Job Description. It isan XML-based document, which allows users to specify a description of ajob exe-
cutable as well as all job resource requirements. The following parameters are available in the GRMS Job De-
scription:

e job executable:

* location of thefile,

s arguments,

« filearguments (files that have to be present in aworking directory of the running executable),
e environment variables,

e standard input,

e standard output,

e standard error,

« checkpoint definition,
e resource requirements:

< name of host for the job execution (if provided no scheduling algorithm is used),

e oOperating system,

« required local resource management system (Isf, pbs, condor, €tc.),

e minimum memory required,

e minimum number of CPUs required,

e minimum speed of the CPU,

« there are some other parameters passed directly to GRAM (maxtime, maxwalltime, maxcputime),

* network parameters (bandwidth, latency and capacity).
e congtraints:

e resource constraints

¢ network constraints
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e job execution time:

* job execution time
e timedot (e.g. from 10.00 till 16.00)

« timeperiod (e.g. till 31st March except Sundays)
* workflow:

e parentsof atask

Locations of files can be specified as gridFTP/GASS urls as well as logical ones using Replica System paths
(for more information about data management services please visit www.gridlab.org).

Brief Specification of GJD

<grmsJob>
GRMS Job Description starts with the <grmsjob> tag, which contains the at-
tribute "appid" that is an identifier (assigned by the user) of the application.
The tag <grmsjob> has to contain <task> tags.

<task>
thistag is used for describing a single task, which is generally an executable
together with a set of parameters (executable parameters, standard input,
output and error streams, environment variables etc.) and resource require-
ments needed for its appropriate execution. The <task> tag has to contain
the <executable> tag and optionally can have <resource> tags.

<resource>
this tag is used to describe resource requirements for the job execution. Re-
source description can (optionally) contain the following information:

<ostype>

type of the operating system
<osname>

name of the operating system,
<osversion>

version of the operating system,
<osrelease>

release of the operating system,
<hosthame>

name of the host where job should be
executed,

<localrmname>
local resource management system on
the host; acceptable values are: "fork"
(default value), "Isf", "pbs', "sge' or
“condor”,
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<memory>

<cpucount>

<cpuspeed>

<maxtime>

<maxwalltime>

<maxcputime>

<bandwidth>

<latency>

<capacity>

<applications>

<freememory>

<diskspace>

minimal amount of the memory in MB,

minimal number of processors,

minimal speed of cpu(s),

he maximum walltime or cputime for a
single execution of the executable (in
minutes),

he maximum walltime for a single exe-
cution of the executable (in minutes),

he maximum cputime for a single exe-
cution of the executable (in minutes).

is a measure for the amount of network
bandwidth that is ‘unused’ or in other
words available between two hosts (in
MBs).

denotes the minimal time required to
send a message on another host (in sec-
onds).

denotes capacity network between two
locations determines the maximum
throughput that you can achieve (the ca-
pacity of the entire route is determined
by the link with the lowest capacity) (in
MBS).

is a list of required applications that
have to be installed on a destination
host. Every single <application> tag
contains two optional attributes. "ver-
sion" and "instanceCount".

The "version" attribute denotes a re-
quired version of an application.

The "instanceCount" attribute defines a
required number of application in-
stances that must be started in order to
execute the main jab.

defines a minimal amount of free mem-
ory in MB.

18



=
1=

GRMS User Guidev. 2.0

GridLab

defines a minima amount of diskspace
in MB.

<freediskspace>
defines a minimal amount of free
diskspacein MB.

<queue>
specifies a name of a queue to which a
job has to be submitted.

<freecpus
defines a number of required free CPUs.

Im portant

Please note, that if the application is not "installed" on all remote hosts, resource requirements have to
contain information at least about an operating system, which the executable was compiled for, or a
name of machine where the application should be executed.

<executable>

<file>

<application>

describes the executable. It contains “type”, “count” and "checkpointable”

attributes and must have either <file> or <application> tag. Optionally, it

can have the following single tags. <arguments>, <environment>,

<checkpoint>, <stdin>, <stdout>, and <stderr>.

The " count” attribute denotes a number of executions of the executable.

The “type” attribute specifies a way the job-manager submits the job. The

following values are available:

» single- evenif the count > 1, only 1 process or thread will be started,

» multiple - start count processes or threads,

* mpi - use the appropriate method to start the job compiled with a ven-
dor-provided MPI library. The job is started with count nodes.

The "checkpointable" attribute determines whether a job can be check-
pointed or not.

this tag can be used to describe a file, which can be an executable as well as
an argument file. It has to have the following attributes:

* "type" - that can have on of the values: "in" (for input file), "out" (for
output file), "inout" (for input/output file). In the case of <executable>,
the value of “type” attribute isignored,

*  "name", which denotes aname of file that , that the file should have after
copying from <url> location,

and has to contain <url> or <collectionfile> tag.
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<url>

<collectionfile>

<vaue>

<directory>

<collection>

<stdin>

<stdout>

<stderr>

<environment>

<checkpoint>

<executionTime>

defines an application that is installed on a destination host. It may contain
the "version" attribute.

denotes url-location of file (gass http, grid ftp),

is used to describe a logical file from the replica management system (in
particular, the Replica Catalogue, see www.gridlab.org for more details). It
contains the "name" attribute and the value. This schema was designed for
the first version of the Replica Catalogue, but it is also possible to use it
with the second one. The logical path is the concatenation of the “name” at-
tribute and the value of tag.

describes command line arguments of the executable and/or files that have
to be staged into aworking directory before the execution or staged out after
the job finished. It can contain also one or more <value> or <file> or
<directory> tags.

can be used to describe a directory, which is needed for the execution of the
job or has to be transferred after the job is done. It contains "type" and
"name" attributes (see <file> tag description) and contains <url> tag
(directory url) or <collection> tag.

it has similar meaning to the <collectionfile> tag. The difference is that it
does not contain the value because collection is treated as a logical direc-
tory.

denotes standard input for the executable and contains the <url> tag (the
same meaning as for <file> tag), or the <collectionfile> tag,

denotes standard output for the executable and contains the <url> tag (the
same meaning as for <file> tag), or <collectionfile> tag,

denotes standard error for the executable and contains the <url> tag (the
same meaning as for <file> tag), or <collectionfile> tag,

can be used to describe environment variables for the job execution. It con-
tains the attribute "name", which denotes a name of variable and contains its
value,

has to be used for a job description for the migration call. It describes appli-
cation's checkpoint files and directories. It has to contain one or more <file>
tag or <directory> tag.

defines time constraints that are taken into account during job scheduling. It
must contain the <execDuration> tag and it may contain the <timeSlot> and
<timePeriod> tags.

<execDuration>
specifies execution time of ajob in min-
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<timeSlot>

<dotStart>

<slotEnd>

<dotDuration>

<timePeriod>

<periodEnd>

<periodStart>

<periodDuration>

<including>

<excluding>

utes (i.e. it defines length of the period
when a resource reservation is needed
for ajob).

defines a slot within a day when a job
must be executed (e.g. between
10.00AM and 4.00PM). It must include
the <dotStart> attribute and either the
<slotEnd> or <dotDuration> attributes.

specifies start time of the slot (as time of
a day). A job must be started after this
time.

specifies end time of the dot (as time of
aday). A job must be started before this
time.

specifies duration time of a slot. A job
must be started before Slot duration time
ends.

defines a time period when a job must
be executed (e.g. between Monday and
Friday). It must contain either the
<periodEnd> or <periodDuration> tags.
It may also include the following op-
tional tags: <periodStart>, <excluding>,
and <including>.

specifies the end of a period (e.g. 12th
February 2005 16:00PM).

specifies start time of a period during
which a job must be started (e.g. 31st
January 10.00AM).

specifies duration of the time period
(e.g. one week). If <periodStart> is not
specified a default value of period start
timeis current time.

restricts a period when a job can be exe-
cuted to certain days of a week (using
the <weekDay> tag) and/or dates (using
the <dateDay> tag), e.g. execute a job
only on Fridays.

excludes certain days of a week (using
the <weekDay> tag) and/or dates (using
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the <dateDay> tag) from a period when
a job can be executed, e.g. do not exe-
cute jobs on Sunday.

<constraints>

allows defining advanced constraints. It must contain at least one either
<resConstraint> or <netConstraints> element, which extends the
<haseConstraintType> type. Both <resConstraint> and <netConstraints>
have the "parameter” attribute that specifies parameter on which constraint
isimposed (e.g. CPUspeed).

<resConstraints>
defines constraints concerning computa-
tional resources (nodes, clusters etc.)

<netConstraints>
defines constraints concerning network
resources (e.g. bandwidth) between des-
tination host and a host specified in the
<endpoint> element

<baseConstraintsType>
includes a definition of soft and hard
constraints

<hardConstraints>

are constraints that must be met (eg.
number of CPUs in range <4,32>). Ei-
ther the exact value (<value> tag) or
minimal and/or maximal values (<min>,
<max> tags) can be defined. For each of
these values the "indiffThreshold" at-
tribute can be specified. The indiffer-
ence threshold is a maximal difference
between required and actual value of pa-
rameter such that a resource meets a
constraint (e.g. for constraint Memory >
50MB and indiffThreshold=5MB, re-
source having Memory=45MB meets
this constraint and resource having
Memory=44MB does not).

<softConstraints>

expresses user's preferences (e.g. to find
a machine characterized by the lowest
CPU load and the greatest amount of
free memory assuming that CPU load is
two times more important than free
memory). It has two mandatory at-
tributes" preferenceType" and "optimiza-
tionType", and optiona "indiffThresh-
old". It must contain the <importance>
element that defines importance of this
soft constraint.

The "preferenceType" attribute deter-
mines a method of expressing user's
preferences. Two methods are sup-
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ported:

e PRIORITY - vaue of the
<importance> element denotes nu-
meric measure of constraint impor-
tance (e.g. if this value is two times
grater than for another constraint
this constraint is two times more im-
portant)

* RANKING - vaue of the
<importance> element denotes posi-
tion of this soft constraints in the
whole ranking (e.g. CPU load is the
second most important constraint)

The "optimizationType" attribute allows

a user to decide whether a given param-

eter is to be minimized or maximized.

The following values are supported:

* GAIN - the higher value of parame-
ter the better resource

» COST- the less value of parameter
the better resource

<workflow>

defines workflow of tasks. It must contains a list of parents. It can aso have
the optional "parentStates’ attribute ("AND" is a default value) which speci-
fies whether this task has to be run after all parents meet required states
("AND" value) or any of parents meets arequired state ("OR" value).

<parent>

specifies parents of this task. It can have
two optional attributes: "triggerState"
and "runSameHost". The former , de-
fines a parent state after which this task
can be started, and the latter specifies
whether this task has to be run at the
same host as its parent.

GRMSS supports the following environment variables that can be used in GRMS Job Description and will be re-
placed by system with proper values:

HOME

the user’s HOME directory on the remote host,
JOB_ID

the job identifier,
TASK_ID

the task identifier,
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CACTUS LOCATION
location of the Cactus on the remote host,

JAVA HOME
the location of the Java on the remote host.

HOSTNAME
name of the host which the job is/was executed on.

JobDescription examples

1. Thesimplest example of ajob that can be executed by GRMS, is the job consisting of one task, which de-
scribes an application that does not need any arguments, has no resource requirements and its user is not in-
terested in catching stdout and stderr. Let’'s assume it is the /bin/date program, which should be available
on each unix/linux platform. Please take a note of the number of slashes in the file url. The amount of
slashes is caused by inconsistency between RFC 1738, which defines the file:// url, and the GlobusURL
class, which implements this norm. In RFC, the root directory is accessible by typing 3 slashes, but the
GlobusURL needs four ones.

<grnsJob appi d="appi d">
<t ask taskid="taskid">
<execut abl e type="single" count="1">
<execfil e name="exec-file">
<url>file:////bin/date</url>
</ execfil e>
</ execut abl e>
</t ask>
</ grnsJob>

2. If the/bin/date should be executed on a specific machine the GRM S Job Description has to be extended by
adding <resource> and <hostname> tags.

<grnsJob appi d="appi d" >
<task taskid="taskid">
<resource>
<host nane>r agel. man. poznan. pl </ host nane>
</resource>
<execut abl e type="single" count="1">
<execfil e nane="exec-file">
<url>file:////bin/date</url>
</ execfil e>
</ execut abl e>
</task>
</ gr msJob>

In this case, /bin/date will be executed on the host ragel.man.poznan.pl.

3. If the /bin/date should be executed on any linux machine, which has at least 2 CPUs. The jobDescription
should look as follow:

<grnsJob appi d="appi d" >
<t ask taskid="taskid">
<resour ce>
<osnane>Li nux</ osnanme>
<cpucount >2</ cpucount >
</ resource>

<execfil e nane="exec-file">
<url>file:////bin/date</url>
</ execfil e>
</ execut abl e>
</task>
</ gr msJob>

4. If the execution of task should be preceded by getting an executable file from a specific location (defined
by the user), the <url> tag should be used appropriately. Let’s assume that the file has the name “date” and
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it is placed in the “examples’ directory, which is the subdirectory of the home directory of the user. The
example <url> looks as follows; gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ date. (“~"
denotes your working directory). You can aso specify the whole gsiftp path to your executable
(gsiftp://ragel. man. poznan. pl // hone/ user 1/ exanpl es/ dat e). Note that there are two
slashes after the address of machine.

<grnsJob appi d="appi d" >
<stask taskid="taskid">
<execut abl e type="single" count="1">
<execfile nane="exec-file">
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ dat e</ url >
</ execfile>
</ execut abl e>
</task>
</ gr msJob>

5.  If the execution of task should be preceded by getting an executable file from the best location registered in
the Replica Location Catalogue, the <logicalld> tag should be used. Let’s assume that the logical path to
the file is “/ hone/ pi ont ek/ exanpl es/ dat e”. Using the optional "user" attribute it is possible to
specify location which isrelative to the user'slogical home directory.

<grnsJob appi d="appi d" >
<task taskid="taskid">
<execut abl e type="single" count="1">
<execfile nane="exec-file">
<l ogi cal I d>/ hone/ pi ont ek/ exanpl es/ dat e</| ogi cal | d>
</ execfil e>
</ execut abl e>
</ task>
</ grmsJob>

<grnsJob appi d="appi d" >
<task taskid="taskid">
<execut abl e type="single" count="1">
<execfile nanme="exec-file">
<l ogi cal I d user ="/ C=PL/ O=GRI D) O=PSNC/ CN=Tonasz Pi ont ek" >exanpl es/ dat e</| ogi cal | d>
</ execfil e>
</ execut abl e>
</ task>
</ grmsJob>

6. If the executable needs some input arguments (typically passed as command line arguments) they can be
passed as <value>s in the <arguments> section. GRM S Job Description for “/bin/echo Hello World” looks
asfollows:

<grnsJob appi d="appi d">
<t ask taskid="taskid">
<execut abl e type="single" count="1">
<execfil e nanme="exec-file">
<url>file:////bin/echo</url>
</ execfil e>
<ar gunment s>
<val ue>Hel | o </val ue>
<val ue>Wor | d! </ val ue>
</ ar gunent s>
</ execut abl e>
</task>
</ gr nsJob>

7. If aprogram needs for its proper execution some files to be copied into a working directory it can be done
by using files of the “in” type. Let’'s assume the user wants to execute “/bin/cat filelog”, wherefilelog is
the file which should be copied first. It can be specified in the following way:

<grnsJob appi d="appi d">
<task taskid="taskid">
<execut abl e type="single" count="1">

<execfil e name="exec-file">
<url>file:////bin/cat</url>

</ execfil e>

<ar gunment s>
<val ue>file.l og</val ue>
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<file name="file.log" type="in">
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/file.l og</url >
</file>
</ ar gunent s>
</ execut abl e>
</ task>
</ grmsJob>

8. If aprogram generates, as a result of its execution, files that have to be transferred to some locations they
can be defined in the <arguments> section as files of the “out” type. Let’s assume that we want to compress
the file “report” using tar and then the created archive should be copied to the location:
“gsiftp://ragel. man. poznan. pl / ~/ exanpl es/report.tar”.

<gr nsj ob appi d="appi d" >
<task taskid="taskid">
<execut abl e type="single" count="1">

<execfil e nane="exec-file" type="in">
<url>file:////bin/tar</url>

</ execfil e>

<ar gument s>
<val ue>cfv</val ue>
<val ue>fil e.tar</val ue>
<val ue>report </ val ue>
<file nane="report" type="in">

<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ report</url >
</file>
<file name="report.tar" type="out">
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/report.tar</url >

</file>

</ ar gunent s>

</ execut abl e>
</ task>
</ grnsJob>

9. If aprogram needs to read some data from afile to stdin it can be specified by the <stdin> tag. Let's as-
sume that we want to execute the /bin/cat and then read stdin from the file“st di n_fi |l e”.

<grnsJob appi d="appi d">
<task taskid="taskid">
<execut abl e type="single" count="1">
<execfile nane="exec-file">
<url>file:////bin/cat</url>
</ execfil e>
<stdi n>
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ stdin_file</url >
</ stdi n>
</ execut abl e>
</ task>
</ gr msJob>

10. If a standard output (stdout) of executed application should be stored in a location defined by the user, it
can be done by using the <stdout> tag. Let’s assume that we want to execute the application (e.g. grep),
which findsin agiven input file al lines containing the string “GRMS’ and puts them to the file defined by
the URL: “gsi ft p: // ragel. man. poznan. pl / ~/ exanpl es/ gr ep_out put ”.

<grnsJob appi d="appi d" >
<task taskid="taskid">
<execut abl e type="single" count="1">
<execfile nane="exec-file">
<url>file:////bin/grep</url>
</ execfil e>
<ar gunent s>
<val ue>CRVs</ val ue>
<val ue>grep_i nput </ val ue>
<file name="grep_i nput" type="in">
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ grep_i nput </ url >
</file>
</ ar gunent s>
<st dout >
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ gr ep_out put </ ur| >
</ st dout >
</ execut abl e>
</ task>
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12.

</ gr nsJob>

If aprogram requires some environment variables to be setup first, it can be done by using <environment>
and <variable> tags. Let's assume that we want to set GRMS environment variable to the “GRMS Exam-
ple’ and then display it using a script containing the “/bin/echo $GRMS’. Additionally the <stdout>
should be redirected to the specified file. In this case, an example of GRMS Job Description might look as
follow:

<grnsJob appi d="appi d" >
<task taskid="taskid">
<execut abl e type="single" count="1">
<execfile nane="exec-file">
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ echo. sh</ url| >
</ execfile>
<st dout >
<url >gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ echo_out </ ur| >
</ st dout >
<envi r onment >
<vari abl e name="GRV5">GRM5 Exanpl e</vari abl e>
</ envi ronnment >
</ execut abl e>
</task>
</ gr nsJob>

If atask must be migrated (for instance, because of its poor performance), GRMS Job Description has to
contain al checkpoint information that defines the current state of job execution. Let's assume that we
want to start the application called “gat t est - st ati ¢”, which needs for its execution the following
files. paramfile, adaptors, testsoap.so on the “host ragel.man.poznan.pl”. The application is started with
“paramfile”’, “200" arguments and during the execution the application stores some debug information in
the“log” file. The jobDescription starting the application is presented below:

<gr nsj ob appi d="m grati on">
<task taskid="taskid">
<r esour ce>
<host name>r agel. man. poznan. pl </ host nane>
</resource>
<execut abl e type="single" count="1" checkpoi ntabl e="true">
<execfil e nanme="gat app" >
<url >gsiftp://ragel. man. poznan. pl / ~/ gat app/ gattest-static</url >
</ execfile>
<ar gunent s>
<val ue>paranfil e</val ue>
<val ue>200</ val ue>
<file name="paranfile" type="in">
/strI>gsiftp://rage1.nan.poznan.pI/~/gatapp/paranfiIe</ur|>
</[file>
<file nane="adaptors" type="in">
/fsrrl>gsiftp://rage1.nan.poznan.pI/~/gatapp/adaptors</ur|>
</TIle>
<file nane="testsoap.so" type="in">
<url >gsiftp://ragel. man. poznan. pl / ~/ gat app/ t est soap. so</ur| >
</file>
</ ar gunent s>
</ execut abl e>
</ task>
</ gr nsJob>

Let’s assume that because of the application poor performance we want to checkpoint and migrate it to the
host “rage2.man.poznan.pl”. The checkpoint operation stores all information needed to restart the applica-
tion in the “checkpoint.random” file. In this case, additionally to information needed to start application,
we haveto tell GRMS about two files: “1 0og” and “checkpoi nt . r andond. If we assume that both files
are placed in the application work directory we don’'t have to specify their <url>s. When the application is
finished, the “log” file should be copied to alocation defined by the user.

<grnsJob appi d="m grati on">
<t ask>
<r esour ce>
<host nane>r age2. man. poznan. pl </ host nane>
</resource>

nan
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<execfil e nane="gat app" >
<url >gsiftp://ragel. man. poznan. pl / ~/ gat app/ gattest-static</url >
</ execfile>
<ar gunent s>
<val ue>paranfil e</val ue>
<file name="paranfile" type="in">
/strI>gsiftp://rage1.nan.poznan.pI/~/gatapp/paranfiIe</ur|>
< 1l e>
<file nane="adaptors" type="in">
<url >gsiftp://ragel. man. poznan. pl / ~/ gat app/ adapt or s</ ur| >
</file>
<file name="t est soap. so" type="in">
<url >gsi ftp://ragel. man. poznan. pl / ~/ gat app/ t est soap. so</url| >
</file>
<file name="1o0g" type="out">
/strI>gsiftp://rage1.nan.poznan.pI/~/exaanes/nigration_results</ur|>
< 1l e>
</ ar gunment s>
<checkpoi nt >
<fil e nane="checkpoi nt.randon type="in">
<url></url>
</file>
<file name="log" type="in">
<url ></url>
</file>
</ checkpoi nt >
</ execut abl e>
</ task>
</ gr nsJob>

13. Thisexample presents the usage 0 GRMS environment variables.

<grnsJob appi d="Si mul ati on" >
<task taskid="taskid">
<resource>
<host name>skirit.ics. nuni.cz</host nane>
</resource>
<execfil e name="cactus_go.sh">
<url>file:///${CACTUS_LOCATI ON}/ cact us_go. sh</url >
</ execfil e>
<ar gunent s>
<val ue>. / bbh- 64. par </ val ue>
<fil e name="bbh-64. par" type="in">
<url>file:///${HOVE}/ deno/ par/ bbh-64. par</url >
</file>
</ ar gunent s>
<checkpoi nt >
<directory name="${JOB_|I D}. checkpoi nt" type="in">
<col | ection name="/hone/ gl ab040/ ${JOB_I D} . checkpoi nt"/ >
</directory>
</ checkpoi nt >
</ execut abl e>
</ task>
</ gr msJob>

14. This example presents the usage of "persistent” and "extension" attributes. L et assume that we want to pack
(tar) the output of /bin/ps -ef command and copy the obtained archive to specified location. To avoid trans-
fering data second task should be executed in the same directory as the first one was. The whole experi-
ment will be divided into two parts: first task will execute aforementioned command and catch its output to
specified file (the task will be specified as a persisten one, so grms will not remove its directory when it
finished), then next task will pack the file and copy to remote location (the second task will be specified as
a extension of the fist one, so will be executed in the same directory as the first one). The secend task can

start only when the first one will be finished.

<grnmsJob appi d="ps_tar">
<task taskid="taskid_1" persistent="true">

<resour ce>
<host nane>r agel. man. poznan. pl </ host nane>

</ resource>

<execut abl e type="single" count="1">
<execfil e nane="ps">

<url>file:////bin/ps</url>

</ execfil e>
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<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<url >${TASK DI R}/ ps. out </ url >
</ st dout >
</ execut abl e>
</task>
<task taskid="taskid_2">
<execut abl e type="single" count="1">
<execfile nane="tar">
<url>file:////bin/tar</url>
</ execfil e>
<ar gunent s>
<val ue>cf z</ val ue>
<val ue>ps. out .t gz</val ue>
<val ue>ps. out </ val ue>
<file nane="ps.out.tgz" type="out">
<url>gsiftp://ragel. man. poznan. pl/~/ps.out.tgz</url >
</file>
</ ar gunment s>
</ execut abl e>
<wor kf | ow>
<parent triggerState="FI N SHED'>t aski d_1</ par ent >
</ wor kf | ow>
</ task>
</ gr nsJob>

15. Let'simagine a more complicated experiment.Let assume that we want to execute /bin/ps -ef command on
ragel and rage2 machines (tasks: ragel ps and rage2 ps) and then pack catched outputs on rage3, where
the tar application is installed. Final archive file should be copied to the specified location on rage4 ma-
chine. The simplest way to express this experiment is to use data references funftionality that give the user
possibility to express that output data generated by one task can be the input data for the other one. In this
case execution of ragel ps and rage2_ps tasks can be done simultaneously and the task rage3 tar can be
executed only when "ps"’ tasks will finish.

<grnsJob appi d="ps_tar">
<task taskid="ragel_ps">
<resour ce>
<host nane>r agel. nan. poznan. pl </ host nane>
</ resour ce>
<execut abl e type="single" count="1">
<execfile name="ps">
<url>file:////bin/ps</url>
</ execfil e>
<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<reference>ragel_ps_out put </ reference>
</ st dout >
</ execut abl e>
</ task>
<task taski d="rage2_ps_out put">
<resource>
<host name>r age2. man. poznan. pl </ host nane>
</resource>
<execut abl e type="single" count="1">
<execfil e nane="ps">
<url>file:////bin/ps</url>
</ execfil e>
<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<r ef erence>r age2_ps_out put </ ref erence>
</ st dout >
</ execut abl e>
</ task>
<task taskid="rage3_tar">
<resour ce>
<host nane>r age3. nan. poznan. pl </ host nane>
</resource>
<execut abl e type="single" count="1">
<execfile nane="tar">
<url>file:////bin/tar</url>

29



r
1)

1 GRMS User Guidev. 2.0

GridLab

</ execfil e>
<ar gunent s>
<file name="ragel ps.out" type="in">
<ref erence>ragel_ps_out put </ ref erence>
</file>
<file nane="rage2_ps.out" type="in">
<r ef erence>rage2_ps_out put </ r ef erence>
</file>
<val ue>cf z</ val ue>
<val ue>ps. out s. t gz</val ue>
<val ue>r age?_ps. out </ val ue>
<file name="ps.outs.tgz" type="out">
<url >gsi ftp://raged. man. poznan. pl / ~/ ps. out.tgz</url >
</file>
</ ar gunent s>
</ execut abl e>
<wor kf | ow par ent St at es=" AND" >
<parent triggerState="Fl Nl SHED'>r agel_ps</ parent >
<parent triggerState="Fl Nl SHED"'>r age2_ps</ par ent >
</ wor kf | ow>
</task>
</ grmsJob>

GRMS java client

Requirements.

Java- DK 1.4.x

ant 1.6.x

I mportant

There is a known bug connected with OGSA stuff (used in GRMS to provide Transport Level Security
for SOAP communication) and new versions of Java starting from SUN JDK 1.4.2 05. It is caused by
the fact that these new versions of JRE have bundled a newer version of Xalan, which made an origi-
naly public variable private, and the Apache XML Security library used by OGSA is incorrectly ac-
cessing it. This cause that clinent code breaks with following exception:

java.lang. ||| egal AccessError: org.apache.xm .security.lnit tried to access \
field org/apache/ xpat h/ conpi | er/ Functi onTabl e.m functions from cl ass
at org.apache. xnl .security.lnit.init(Unknown Source)
at org.globus. ogsa.inpl.security.authentication.wssec. WsSecurityEngine. \
<clinit>(WSSecurityEngi ne.java: 55)
at org. gl obus. ogsa.inpl.security.authentication.wssec. \
WESecurityd i ent Handl er. handl eResponse(W5SecurityC i ent Handl er. j ava: 51)
at org. apache. axi s. handl er s. Handl er Chai nl npl . \
handl eResponse( Handl er Chai nl npl . j ava: 153)

A workarounds are either to use SUN JDK 1.4.2 04, IBM JDK 1.4.1 or put xal an.jar from
<grms_| ocati on>/j ars/ogsa/ xal an. j ar into
$JAVA HOVE/ jre/libl/endorsed/ xal an. j ar

Form more details please see:

e http://issues. apache. org/bugzill a/show bug. cgi ?i d=30764

e http://wwwuni x. gl obus. org/ mai | _archi ve/ di scuss/ 2004/ 09/ nsg00017. h
tm
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Installation and configuration of GRMS client

1. Unpack GRMSv.2.0 release
2. Compiletheclient
$> ant -f build.interface.xml jar
3. Edit<grns_l ocati on>/bin/ws_client.sh script

Please modify following linesif it is necessary:

GRMS_URL="ht t pg: // drui d- bi s. man. poznan. pl : 8443/ axi s/ servi ces/ grns”
GRMSB_DN="/ C=PL/ O=GRI D/ O=PSNC/ CN=gr ns_devel / ragel. man. poznan. pl "
GRVS_TI MEOUT=5

GRVS_DELEG TYPE=FULL

e GRMS_URL describeslocation of GRMS service.

 CGRMS_DN describes the expected by the client distinguish name of the service. If GRMS DN is empty
the client doesn't authorize the service.

e GRMS_TI MEQUT property sets the timeout (in minutes) for service response.

* GRMS_DELEG TYPE — determines the type of proxy delegation. Following values are allowed: FULL,
LIMITED, NO.

4. Create or modify cog. properti es filein ~/ . gl obus directory, change values of properties accord-
ing to your configuration

#Java CoG Kit Configuration File

#Wed Jul 17 09: 25: 01 CEST 2002
usercert=/.../usercert.pem

user key=/ .../ userkey. pem
proxy=/t np/ x509up_u501
cacert=/etc/grid-security/certificates/

For details please visit: http://www-unix.globus.org/cog/distribution/1./FAQ.TXT

Usage of GRMS commandline client

Executing GRMS Client

1. run<globus location>/bin/grid-proxy-init command to create user’s proxy

2. run GRMSclient typing in <gr ns_| ocat i on>/ bi n directory.
.Iws_client {operation} [argument...]

Usage of GRMS

.Iws_client.sh submt_job <jobDescriptionFile>
.Iws_client.sh mgrate_job <jobl D> [<jobDescriptionFile>]
.Iws_client.sh suspend_job <jobld> [<jobDescriptionFile>
.Iws_client.sh resume_job <jobld> [<jobDescriptionFile>]
.Iws_client.sh cancel _job <jobld>
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.Iws_client.sh submt_task <taskld> <jobDescriptionFile>
.Iws_client.sh migrate_task <jobld> <taskld> [<jobDescriptionFile>]
.Iws_client.sh suspend_task <jobld> <taskld> [<jobDescriptionFile>
.Iws_client.sh resume_task <jobld> <taskld> [<jobDescriptionFile>]
.Iws_client.sh cancel task <jobld> <taskld>

./ws_client.sh list_all SUBM TTED | ACTIVE | FINI SHED | SUSPENDED | FAILED | CANCELED
./ws_client.sh list_jobs [SUBM TTED | ACTIVE | FIN SHED | SUSPENDED | FAILED | CANCELED|

.Iws_client.sh list_tasks <jobld> [ QJEUED | PREPROCESSI NG | PENDI NG | RUNNI NG | STOPPED |
POSTPROCESSI NG | FI NI SHED | SUSPENDED | FAILED | CANCELED|

.Iws_client.sh list_project [SUBM TTED | ACTIVE | FINISHED | SUSPENDED | FAILED | CANCELED]

.Iws_client.sh register_access <jobld> <taskld> <service_|l ocation> <pi d>
.Iws_client.sh unregi ster_access <jobid> <taskld>
.Iws_client.sh get_access <jobld> <taskld>

.Iws_client.sh job_info <jobld>
.Iws_client.sh task_info <jobld> <taskld>
.Iws_client.sh task_history <jobld> <taskld>

.Iws_client.sh resources <taskld> <jobDescriptionFile>
.Iws_client.sh test <jobDescriptionFile>

.Iws_client.sh add_job_notif <jobid> SOAP| GASS <desti nation> [true|fal se [<format>]]
.Iws_client.sh del _job_notif <jobid> <notificationld>

.Iws_client.sh list_job_notif <jobid>

.Iws_client.sh info_job_notif <jobid> <notificationld>

.Iws_client.sh add_task_notif <jobid> <taskld> STATUS| REQUEST SOAP| GASS <destination> [true|fal se [<form
.Iws_client.sh del _task notif <jobid> <taskld> <notificationld>

.Iws_client.sh list_task_notif <jobid> <taskld>

.Iws_client.sh info_task _notif <jobid> <taskld> <notificationld>

.Iws_client.sh add_out put <jobld> <taskld> <name> <pat h> PHYSI| CAL| LOd CAL FI LE| DI RECTORY
.Iws_client.sh get_output <] obld> <taskld>

.Iws_client.sh del _output <jobld> <taskld> <name> <pat h> PHYSI CAL| LOd CAL FI LE| DI RECTORY
.Iws_client.sh add_checkpoi nt <jobld> <taskld> <name> <pat h> PHYSI CAL| LOG CAL FI LE| DI RECTORY
.Iws_client.sh get_checkpoint <jobld> <taskld>

.Iws_client.sh del _checkpoint <jobld> <taskld> <name> <pat h> PHYSI CAL| LOG CAL FI LE| DI RECTORY

./ws_client.sh extend_execution <jobld> <taskld> <duration>

./ws_client.sh description SHORT| FULL

I mportant

All parameters in sguare brackets are optional and can be omitted.
Examples of execution

General issues

» If theclient isinvoked with wrong parameters the information about the usage is displayed.

» f the user is not authorized to perform the requested operation the proper message is displayed and the re-
quest is not performed.

[piontek@ruid bin]$ ./ws_client.sh suspend_job 1085556664951 appi d_1620
Your DN: /C=PL/ O=CGRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

Service URL: httpg://druid-bis.nman.poznan. pl: 8443/ axi s/ servi ces/ grns
Job suspending fail ed!

GRMS response was:

error Code: 501

error Message: User is not authorized to performthis operation

» If the serviceis not able to perform the authorization the proper message is displayed and the service doesn’t
serve the request.
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[piontek@ruid bin]$ ./ws_client.sh cancel job 1085556664951 _appi d_1620
Your DN: /C=PL/ O=CRI D/ O=PSNC/ CN=Tonmasz Pi ont ek
Service URL: httpg://druid-bis.man.poznan. pl: 8443/ axi s/ servi ces/ grns
Cancel ling of job failed!
GRMS response was:
error Code: 500
error Message: Authorization failed. Cannot contact Authorization Service: Connection refused

» If the user triesto perform the operation on non-existing job or task the proper error message is displayed.

Your DN: /C=PL/ O=CGRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

Service URL: httpg://druid-bis.nman.poznan. pl: 8443/ axi s/ servi ces/ grns
Getting job info failed!

GRMS response was:

error Code: 114

[piontek@ruid bin]$ ./ws_client.sh job_info non-existing-job-I1D
- errorMessage: No such job in Job Repository

[piontek@ruid bin]$ ./ws_client.sh task_info 1085556664951 _appi d_1620 non-exi sting-task-1D
Your DN: /C=PL/ O=CRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

Service URL: httpg://druid-bis.man.poznan. pl: 8443/ axi s/ servi ces/ grns

Getting job info failed!

GRMS response was:

error Code: 117

error Message: No such task in Task Repository

» If the user tries to perform any operation on the job or task, which doesn't belong to him, the proper error
message is displayed.

[piontek@ruid bin]$ ./ws_client.sh task_info 1083844628098_appi d_2377
Your DN: /C=PL/ O=CRI D/ O=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grns

- Getting job info failed!

- CGRMS response was:

- errorCode: 154

- errorMessage: User not authorized to performoperation - internal authorization

» If the GRMS Job Description contains syntax error, the proper error message is displayed.

Your DN: /C=PL/ O=CGRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

Service URL: httpg://druid-bis.nman.poznan. pl: 8443/ axi s/ servi ces/ grns

Job subni ssion failed!

GRMS response was:

error Code: 101

error Message: Job description syntax error: The el enent type "val ue"
nmust be terminated by the matching end-tag "</val ue>".

[piontek@ruid bin]$ ./ws_client.sh submit_job ../exanples/error.xm

submit_job
./ws_client.shsubmit_job{j obDescri pti on}

Corresponds to the "submitJob” method. If the GRMS Job Description does not contain any syntax error, the
identifier of the submitted job is displayed.

[piontek@ruid binl$ ./ws_client.sh subnmit_job ../exanpl es/exanpl e2. xm
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Job submitted successfully, jobld=1085556664951_ appi d_1620

migrate_job
./Iws_client.shmigrate job{j obl d} [j obDescri pti on]

Corresponds to the "migrateJob" method. If the job can be migrated by the user (user is authorized to perform
the migration, job isin proper state and belongs to the user) the migration processis started.

[piontek@ruid bin]$ ./ws_client.sh nmigrate_job 1084456104272_appi d_0728 ../ exanpl es/ exanpl e2. xnl
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- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonasz Pi ont ek
- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms
- Mgration in progress. Invoke “./ws_client.sh job_info” to check the status of the operation.

If the migration cannot be performed because the current state of the job does not allow the migration, the
proper error message is displayed.

[piontek@ruid binl$ ./ws_client.sh mgrate_job 1085141911671_appi d_3916 ../ exanpl es/ exanpl e2. xml
Your DN: /C=PL/ O=GRI D) O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grns

Job migration failed!

GRMS response was:

error Code: 142

errorMessage: Job in current state can not be mgrated

suspend_job
./ws_client.shsuspend job{j obl d} [j obDescri pti on]

Corresponds to the "suspendJob” method. If the job can be suspended by the user (user is authorized to perform
the migration, job isin proper state and belongs to the user) the process of suspending starts.

[piontek@ruid binl$ ./ws_client.sh suspend_job 1085141911671 _appi d_3916

- Your DN: /C=PL/ O=GRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Suspending in progress. Invoke “./ws_client.sh job_info” to check the status of the operation.

resume_job
./Iws_client.shresume job{j obl d} [j obDescri pti on]

Corresponds to the "resumeJob” method. This functionality resumes task execution.

[piontek@ruid bin]$ ./ws_client.sh resume 1085141911671_appi d_3916 ../ exanpl eas/ resune. xni

- Your DN /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Resuming in progress. Invoke “./ws_client.sh job_info” to check the status of the operation.

submit_task
.Iws_client.shsubmit_job{taskl d} {j obDescri pti on}

Corresponds to the "submitTask" method. If the GRMS Job Description does not contain any syntax error and
the job description contains task with given taskld, the identifier of the submitted job is displayed.

[piontek@ruid bin]$ ./ws_client.sh submt_job taskid_ 1 ../exanples/exanple2.xm
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms

- Task submitted successfully, jobld=1085556664951_ appi d_1620

migrate_task
./Iws_client.shmigrate task {j obl d} {t askl d} [j obDescri pti on]

Corresponds to the "migrateTask" method. If the task can be migrated by the user (user is authorized to perform
the migration, task isin proper state and belongs to the user) the migration process is started.

[piontek@ruid binl$ ./ws_client.sh mgrate_task 1084456104272_appi d_0728 taski d_1 ../exanpl es/ exanpl e2. x
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tomasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Mgration in progress. Invoke “./ws_client.sh task _info” to check the status of the operation.

If the migration cannot be performed because the current state of the task does not allow to migration it, the
proper error message is displayed.

[piontek@ruid bin]$ ./ws_client.sh mgrate_task 1085141911671_appi d_3916 taskid_1 ../exanpl es/ exanpl e2. x
- Your DN /C=PL/C=GRI D O=PSNC/ CN=Tormesz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns

- Job migration failed!
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- CRMS response was:
- errorCode: 142
- errorMessage: Task in current state can not be nigrated

suspend_task
./ws_client.shsuspend task {j obl d} {t askl d} [j obDescri pti on]

Corresponds to the "suspendTask” method. If the task can be suspended by the user (user is authorized to per-
form the operation, task isin proper state and belongs to the user) the process of suspending starts.

[piontek@ruid bin]$ ./ws_client.sh suspend_task 1085141911671_appi d_3916 taskid_1

- Your DN: /C=PL/ O=CGRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Suspending in progress. Invoke “./ws_client.sh task_info” to check the status of the operation.

resume_task
./ws_client.shresume task{j obl d} {t askl d} [j obDescri pti on]

Coresponds to the "resumeTask" method. This functionality iresumes task execution.

[piontek@ruid bin]$ ./ws_client.sh resume_task 1085141911671_appi d_3916 taskid_1 ../exanpl eas/resune. xm
- Your DN /C=PL/C=GRI D O=PSNC/ CN=Tormesz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Resuming in progress. Invoke “./ws_client.sh task_info” to check the status of the operation.

cancel_job
./ws_client.shcance job{jobl d}

Corresponds to the "cancelJob" method. If the job can be canceled by the user (user is authorized to perform the
operation, job isin the proper state and belongs to the user), thejob is stopped.

[piontek@iruid bin]$ ./ws_client.sh cancel job 1085141911671 appi d_3916
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonasz Pi ont ek
- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Job 1085141911671 _appi d_3916 has been cancell ed successfully

If the current state of the job doesn’t allow canceling it, the proper error message is displayed.

piontek@iruid bin]$ ./ws_client.sh cancel job 1085141911671 _appi d_3916
Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://ragel. man. poznan. pl: 8443/ axi s/ servi ces/ grns
Cancel ing of job failed!

CGRMS response was:

error Code: 313

error Message: Job can not be canceled in current state

cancel_task
./ws_client.shcancd _task {j obl d} {t askl d}

Corresponds to the "cancel Task". If the task can be canceled by the user (user is authorized to perform the oper-
ation, task isin the proper state and belongs to the user), the task is stopped.

[piontek@ruid bin]$ ./ws_client.sh cancel _task 1085141911671_appi d_3916 taskid_1
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek
- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Task has been cancell ed successfully

If the current state of the task doesn’t allow canceling it, the proper error message is displayed.

piontek@ruid bin]$ ./ws_client.sh cancel _job 1085141911671_appi d_3916 taskid_1
- Your DN: /C=PL/ O=GRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms
Canceling of job failed!

CRMS response was:

error Code: 314
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- errorMessage: Task can not be canceled in current state

list all
./ws_client.shlist_al SUBMITTED | ACTIVE | FINISHED | SUSPENDED | FAILED | CANCELED

Correspods to the "getAlljobsList” method. If the argument is one of predefined values, the list of all jobs in
given stateis displayed.

[piontek@ruid binl]$ ./ws_client.sh list_all cancel ed
- Your DN /C=PL/ O=GRI DY O=PSNC/ CN=Tomasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns
- List of jobs got successfully

j obsLi st[ 0] =1084282948921_appi d_8937

] obsLi st[1] =1084360041571_appi d_1513

] obsLi st[ 2] =1085051139315_appi d_7937

j obsLi st [ 3] =1085054010026_appi d_4949

J obsLi st[ 4] =1085142249476_appi d_2322

] obsLi st[5] =1085167896526_appi d_3682

J obsLi st[ 6] =1086472467834_appi d_4461

list_jobs
.Iws_client.shlist_jobs[SUBMITTED | ACTIVE | FINISHED | SUSPENDED | FAILED | CANCELED]

Corresponds to the "getJobsList" method. If the argument is one of predefined values the list of jobs in given
state and belonging to the user is displayed.

[piontek@ruid binl$ ./ws_client.sh |list_jobs cancel ed

- Your DN: /C=PL/ O=GRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns
- List of jobs got successfully

- jobsList[0] =1084282948921_appi d_8937

- jobsList[1] =1084360041571_appi d_1513

If the status is not specified all jobs belonging to the user are listed.

[piontek@ruid bin]$ ./ws_client.sh |ist_jobs

- Your DN /C=PL/O=GRI D/ C=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- List of jobs got successfully

- jobsList[0]=1084282948921_appi d_8937

- JobsList[1] =1084360041571_appi d_1513

- JobsList[2] =1085051139315_appi d_7937

- ] obsList[3] =1085054010026_appi d_4949

- J obsList[4] =1085142249476_appi d_2322

list tasks
./ws_client.sh list_tasks {j obl d} [QUEUED | PREPROCESSING | PENDING | RUNNING |
STOPPED | POSTPROCESSING | FINISHED | SUSPENDED | FAILED | CANCELED]

Corresponds to the "getTasksList" method. If the argument is one of predefined values the list of tasks in given
state and belonging to the job.

[piontek@ruid binl$ ./ws_client.sh |ist_tasks failed

- Your DN /C=PL/O=GRI D/ C=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- List of tasks got successfully

- tasksList[0]=task_3

- tasksList[1] =task_5

If the status is not specified all tasks belonging to the job are listed.

[piontek@ruid binl$ ./ws_client.sh |ist_jobs

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms
Li st of tasks got successfully

tasksList[0] =task_1

t asksLi st[1] =t ask_2

t asksLi st [ 2] =t ask_3
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- tasksList[3]=task_4
- tasksList[4]=task_5

list_project
./ws_client.sh list_project [SUBMITTED | ACTIVE | FINISHED | SUSPENDED | FAILED | CAN-
CELED]

Corresponds to the "getProjectJobsList" method. If the argument is one of predefined values the list of jobsin
given state and belonging to the project is displayed.

[piontek@ruid bin]$ ./ws_client.sh |ist_project gridlab_project

- Your DN /C=PL/C=GRI D O=PSNC/ CN=Tormasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
Li st of jobs got successfully

j obsLi st[0] =1084282948921_appi d_8937

J obsLi st[ 1] =1084360041571_appi d_1513

If the status is not specified all jobs belonging to the project are listed.

[piontek@ruid bin]$ ./ws_client.sh |ist_project

- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tomasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
Li st of jobs got successfully

j obsLi st[ 0] =1084282948921_appi d_8937

| obsLi st[1] =1084360041571_appi d_1513

J obsList[2] =1085051139315_appi d_7937

J obsLi st [ 3] =1085054010026_appi d_4949

J obsLi st[ 4] =1085142249476_appi d_2322

register_access
.Iws_client.shregister access{j obl d} {t askl d} {servi ce-| ocati on} {pi d}

Corresponds to the "registerTaskApplicationAccess' method.

[piontek@ruid binl$ ./ws_client.sh register_access 1084367864146_appi d_1408 task_1 \
http://ragel. man. poznan. pl : 4567 1234

- Your DN: /C=PL/ O=CGRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns

- Task Application Access registered successfully

I mportant
In current version the correctness of the passed url is not checked.

get_access
.Iws_client.shget access{j obl d} {t askl d}

Corresponds to the "getTaskApplicationAccess' method.

[p| ontek@iruid-bis bin]$ ./ws_client.sh get_access 1084367864146_appi d_1408 task_1
Your DN /C=PL/ O=GRI D/ O=PSNC/ CN=Tomasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

Task Application Access got successfully

Servi ceLocation = http://ragel. man. poznan. pl : 4567

PID = 1234

unregister_access
.Iws_client.shunregister access{j obl d} {t askl d}

Corresponds to the "unregisterTaskApplicationAccess' method.

[ pi ontek@lruid-bis bin]$ ./ws_client.sh unregister_access 1084367864146_appi d_1408 task_1
- Your DN /C=PL/O=GRI D/ O=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns

- Task Application Access unregi stered successfully
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job_info
.Iws_client.shjob info{j obl d}

Corresponds to the "getJobl nformation" method.

Your DN /C=PL/ O=GRI DY O=PSNC/ CN=Tormesz Pi ont ek
Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grms
joblnfo[ 1107243045980 _ps_tar_3879] is:
pr oj ect =Gui de
user DN=/ C=PL/ O=GRI D/ O=PSNC/ CN=Tomasz Pi ont ek
st at us=FI NI SHED
submi ssionTi me=Fri Mar 18 08: 30: 45 CET 2005
finishTime=Fri Mar 18 08:33: 02 CET 2005
- errorDescription=
- tasks=taskid_1 taskid_2
- tasksNunber =2
- jobDescription=
<grnmsJob appi d="ps_tar" project="Cui de">
<task taskid="taskid_1" persistent="true">
<resour ce>
<host name>r agel. man. poznan. pl </ host nane>
</resource>
<execut abl e type="single" count="1">
<execfil e name="ps">
<url>file:////bin/ps</url>
</ execfil e>
<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<ur | >${TASK_DI R}/ ps. out </ ur| >
</ st dout >
</ execut abl e>
</ task>
<task taskid="taskid_2">
<execut abl e type="single" count="1">
<execfile name="tar">
<url>file:////bin/tar</url>
</ execfil e>
<ar gunent s>
<val ue>cf z</ val ue>
<val ue>ps. out . t gz</ val ue>
<val ue>ps. out </ val ue>
<file name="ps.out.tgz" type="out">
<url >gsiftp://ragel. man. poznan. pl / ~/ ps. out.tgz</url >
</[file>
</ ar gunent s>
</ execut abl e>
<wor kf | ow>
<parent triggerState="FIN SHED'>t aski d_1</ par ent >
</ wor kf | ow>
</ task>
</ grnsJob>

[ piontek@lruid-bis bin]$ ./ws_client.sh info 1107243045980_ps_t ar_3879

task_info
.Iws_client.shtask info{j obl d} {t askl d}

Corresponds to "getTaskInformation" method.

[ pi ontek@ruid-bis bin]$ ./ws_client.sh task_info 1107243045980_ps_t ar _3879
- Your DN /C=PL/O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms
- tasklnfo[ 1107243045980 _ps_tar_3879, taskid_1] is:

submi ssionTi me=Fri Mar 18 08:30: 51 CET 2005

finishTime=Fri Mar 18 08:32:20 CET 2005

st at us=FI Nl SHED

request St at us=TASK_DONE

reqNunst at us=13

errorDescription=

host Name=r agel. man. poznan. pl

startTime=Fri Mar 18 08:30:59 CET 2005

| ocal Subm ssi onTi ne=Fri Mar 18 08: 31: 03 CET 2005

| ocal StartTi ne=Fri Mar 18 08:31:11 CET 2005

- local FinishTime=Fri Mar 18 08:32:07 CET 2005

- taskDescription=
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<task taskid="taskid_1" persistent="true">
<resour ce>
<host nane>r agel. man. poznan. pl </ host nane>
</ resour ce>
<execut abl e type="single" count="1">
<execfil e name="ps">
<url>file:///]binlps</url>
</ execfil e>
<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<ur| >${TASK_DI R}/ ps. out </ url >
</ st dout >
</ execut abl e>
</ task>
appl i cati onAccess. | ocation=http://ragel. man. poznan. pl : 40005
appl i cati onAccess. pi d=2781
hi st oryLengt h=1

task_history

/ws_client.shtask history {j obl d} {t askl d}

Corresponds to "getTaskHistory" method.

[

pi ontek@iruid-bis bin]$ ./ws_client.sh history 1107243045980_ps_tar_3879 taskid_ 1
Your DN: /C=PL/ O=GRI D) O=PSNC/ CN=Tonasz Pi ont ek
Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms
j obHi st ory[ 1107243045980_ps_tar_3879, taskid_1] is
JobHi st ory[ 0]
host Narme=r agel. man. poznan. p
start Ti me=Fri Mar 18 08:30:59 CET 2005
| ocal Submi ssionTi me=Fri Mar 18 08:31: 03 CET 2005
| ocal StartTine=Fri Mar 18 08:31:11 CET 2005
| ocal Fi ni shTime=Fri Mar 18 08:32: 07 CET 2005
t askDescri pti on=
<task taskid="taskid_1" persistent="true">
<resour ce>
<host nane>r agel. man. poznan. pl </ host nane>
</ resource>
<execut abl e type="single" count="1">
<execfil e name="ps">
<url>file:///]binlps</url>
</ execfil e>
<ar gunent s>
<val ue>- ef </ val ue>
</ ar gunent s>
<st dout >
<ur | >${TASK DI R}/ ps. out </ ur| >
</ st dout >
</ execut abl e>
</t ask>
appl i cati onAccess. | ocation=http://ragel. man. poznan. pl : 40005
appl i cati onAccess. pi d=2781

resources

/ws_client.shresources{t askl d} {j obDescri pti on}

Corresponds to the "findResources' method.

[

piontek@ruid bin]$ ./ws_client.sh resources task_1 ../exanpl es/ exanpl el. xni

Your DN: /C=PL/ O=GRI D) O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl: 8443/ axi s/ servi ces/ grns

Li st of resources got successfully

Li st of resources

eltoro. pcz. pl:2119/j obmanager - f or k: / C=PL/ O=GRI DY O=Techni cal University of Czestochowa
/ CN=host /el toro. pcz. p

packcs- e0. scai . fraunhof er. de: 2119/ j obrmanager - f or k: / C=DE/ O=Fr aunhof er / OU=SCAI
/ QU=Ser vi ces/ CN=packcs- €0. scai . f raunhof er. de

bouscat . cs. cf. ac. uk: 2119/ / j obmanager - f or k

onyx3. zi b. de: 2119/ j obmanager: / O=G'i d/ O=G'i dLab/ CN=onyx3. zi b. de

sr8000. I r z- nuenchen. de: 2119/ /j obmanager - f or k

hel i x. bcve. | su. edu: 2119/ j obmanager -fork:/ O=Gi d/ O=Gri dLab/ CN=hel i x. bcvc. | su. edu

peyot e. aei . npg. de: 2119/ /) obmanager - f or k

litchi.zib.de:2119/j obmanager-fork:/ O=Gi d/ O=G'i dLab/ CN=l i tchi. zi b. de
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- n0. hpcc. szt aki . hu: 2119/ /j obmanager - f or k
- skirit.ics.muni.cz:2119/) obmanager - f or k: / O=CESNET/ O=Masar yk Uni versity
/ CN=host/skirit.ics.muni.cz
- hitcross.|rz-muenchen. de: 2119/ /j obmanager - f or k
- fs0.das2.cs.vu.nl:2119/j obmanager - f or k: / O=dut chgri d/ O=host s/ OJ=cs. vu. nl / CN=f s0. das2. cs. vu. nl

test
.Iws_client.shtest{j obDescription}

Corresponds to the "testJobDescription” method.

[piontek@ruid bin]$ ./ws_client.sh test ../exanples/exanple2.xm

- Your DN: /C=PL/ O=CGRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Job description is correct

[piontek@ruid bin]$ ./ws_client.sh test ../exanples/error.xnl

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grms

I ncorrect job description!

CRMS response was:

error Code: 101

error Message: Job description syntax error: The el enent type "val ue" nust be term nated
by the matching end-tag "</val ue>".

add_job_notif
.Iws_client.shadd job notif {j obl d} SOAP|GASS [truelfalse[f or mat ]]

Corresponds to the "registerJobNoatification” method.

.Iws_client.sh add_job_notif 1107243045980 ps_ext ensi on_3879 soap \
http://ragel. man. poznan. pl : 1222
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek
- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns
- Notification listener was regi stered successfully.
notificationld = 1107243045980_ps_ext ensi on_3879: 1107246112047

[ piontek@ruid-bis bin]$ ./ws_client.sh add_job_notif 1107243045980_ps_ext ensi on_3879 \
gass http://ragel. man. poznan. pl : 1222 true \
"Request status of the job % has changed to %."
- Your DN /C=PL/O=CGRI D O=PSNC/ CN=Tormesz Pi ont ek
- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Notification |istener was regi stered successfully.
notificationld = 1107243045980_ps_ext ensi on_3879: 1107246248349

list_job_notif
.Iws_client.sh list_job_notif {jobld}

Corresponds to the "getJobNoatificationsList" method.

[piontek@ruid-bis bin]$ ./ws_client.sh list_job_notif 1107243045980_ps_ext ensi on_3879
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms

- List of notifications:

- 1107243045980_ps_ext ensi on_3879: 1107246112047

- 1107243045980_ps_ext ensi on_3879: 1107246248349

info_job_notif
.Iws_client.sh info_job notif {jobld}{notificationld}

Corresponds to the "getJobNotificationl nformation” method.

[ pi ontek@ruid-bis bin]$ ./ws_client.sh info_job_notif 1107243045980 _ps_ext 3879 \
1107243045980 _ps_ext 3879: 1107246112047

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

notifi clati onl nfo[ 1107243045980_ps_ext 3879, 1107243045980_ps_ext_3879: 1107246112047] i s:

Pr ot ocol =SOAP
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- Destination=http://ragel. man. poznan. pl : 1222

[piontek@ruid-bis bin]$ ./ws_client.sh info_job_notif 1107243045980_ps_ext _3879 \
1107243045980_ps_ext _3879: 1107246248349

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grms

notificationlnfo[ 1107243045980_ps_ext_3879, 1107243045980_ps_ext_3879: 1107246248349] is:

Pr ot ocol =GASS

Destination=http://ragel. man. poznan. pl : 1222

AppendMbde=t r ue

- Format =Request status of the job % has changed to %.

If the wrong Notificationld was used the proper error message is displayed.

[p| ontek@ruid-bis binl]$ ./ws_client.sh info_job_notif 1107243045980_ps_ext _3879 wong_notif_id
Your DN /C=PL/ O=GRI D/ O=PSNC/ CN=Tomasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns

- Cetting Notification info failed!

- CRMS response was:

- errorCode: 165

- errorMessage: Failed to get notification - no such notification

del_job_notif
.Iws_client.sh del _job_notif {jobld}{notificationld}

Corresponds to the "unregisterJobNotification" method.

[ pi ontek@lruid-bis bin]$ ./ws_client.sh del _job_notif 1107243045980_ps_ext _3879 \
1107243045980_ps_ext _3879: 1107246248349

- Your DN: /C=PL/ O=CGRI DY O=PSNC/ CN=Tonasz Pi ont ek

- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms

- Notification listener was unregistered successfully.

add_task_notif
./Iws_client.sh add_task_notif {j obl d} {t askl d} STATUSREQUEST SOAP|GASS [truelfalse f or -
[mat ]]

Corresponds to the "register TaskNatification" method.

[ piontek@ruid-bis bin]$ ./ws_client.sh add_task_notif 1107243045980_ps_ext ension_3879 taskid_1 status so
http://ragel. man. poznan. pl : 1222
- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek
- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- Notification listener was regi stered successfully.
notificationld = 1107243045980_ps_ext ensi on_3879: taski d_1:1107246112047

[piontek@ruid-bis bin]$ ./ws_client.sh add_task_notif 1107243045980_ps_ext ensi on_3879 taskid_1 request \
gass http://ragel. man. poznan. pl : 1222 true \
"Request status of the job % has changed to %."
- Your DN /C=PL/O=CGRI D O=PSNC/ CN=Tormasz Pi ont ek
- Service URL: httpg://druid-bis.nman. poznan. pl : 8443/ axi s/ servi ces/ grms
- Notification listener was regi stered successfully.
notificationld = 1107243045980_ps_ext ensi on_3879: taski d_1: 1107246248349

info_task_notif
./Iws_client.sh info_task_notif {jobld} {taskld} {notificationld}

Corresponds to the "getTasknotificationlnformation” method.

[piontek@ruid-bis bin]$ ./ws_client.sh info_task_notif 1107243045980 ps_ext_3879 taskid_1 \
1107243045980 _ps_ext _3879: taski d_1: 1107246112047

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

notificationlnfo[1107243045980_ ps_ext 3879, 1107243045980 _ps_ext _3879:taski d_1:1107246112047] is:

Event Type=STATUS

Pr ot ocol =SCAP

Destination=http://ragel. man. poznan. pl : 1222
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[piontek@ruid-bis bin]$ ./ws_client.sh info_task notif 1107243045980_ps_ext 3879 taskid_ 1 \
1107243045980_ps_ext _3879: taski d_1:1107246248349

Your DN: /C=PL/ O=GRI D) O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

notificationlnfo[1107243045980_ps_ext 3879, 1107243045980 _ps_ext _3879:taski d_1:1107246248349] i s:

Event Type=REQUEST

Pr ot ocol =GASS

Destination=http://ragel. man. poznan. pl : 1222

AppendMbde=t r ue

For mat =Request status of the job % has changed to %s.

If the wrong Notificationld was used the proper error message is displayed.

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms
Noti fication unregistration fail ed!

CRMS response was:

error Code: 165

[piontek@lruid-bis bin]$ ./ws_client.sh info_task_notif 1107243045980_ps_ext_3879 taskid_1 wong_notif_id
- errorMessage: Failed to get notification - no such notification

list_task_ notif
.Iws_client.sh list_task_notif {jobld} {taskld}

Corresponds to the "getTaskNoatificationsList" method.

[piontek@lruid-bis bin]$ ./ws_client.sh |ist_task_notif 1107243045980_ps_ext ensi on_3879 taskid_1
- Your DN: /C=PL/ O=GRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- List of notifications:

- 1107243045980_ps_ext ensi on_3879: t aski d_1: 1107246112047

- 1107243045980_ps_ext ensi on_3879: t aski d_1: 1107246248349

del_task_notif
.Iws_client.sh del _task notif {jobld}{taskld}{notificationld}

Corresponds to the "unregisterTaskNotification" method.

[piontek@lruid-bis bin]$ ./ws_client.sh del _task_notif 1107243045980 _ps_ext 3879 taskid_1 \
1107243045980_ps_ext _3879: taski d_1: 1107246248349

- Your DN: /C=PL/ O=GRI DY O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://druid-bis.man.poznan. pl : 8443/ axi s/ servi ces/ grns

- Notification listener was unregistered successfully.

add_output
.Iws_client.sh add output {jobld} {tasklid} {nane} {path} {PHYSICAL|LOGICAL}
{FILE|DIRECTORY}

Corresponds to the "addTaskOutputFileDirs' method.

[piontek@ruid bin]$ ./ws_client.sh add_out put 1088499660886_appi d_1622 taskid_1 paramfile \
gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ param fil e physical file

Your DN /C=PL/ O=GRI D O=PSNC/ CN=Tormasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

The operation finished with result:

error Code= 0

error Message= K

If thefile or directory to be registered aready exists the proper error message is displayed.

[piontek@ruid bin]$ ./ws_client.sh add_output 1088499660886_appi d_1622 taskid_1 paramfile \
gsi ftp://ragel. man. poznan. pl / ~/ exanpl es/ param fil e physical file

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grms

The operation finished with result:

error Code= 420

errorMessage= File/Dir already exists
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If thefile or directory definition isincorrect the proper error message is displayed.

[piontek@ruid binl$ ./ws_client.sh add_output 1088499660886_appi d_1622 taskid_1 "" \
gsiftp://ragel. man. poznan. pl / ~/ exanpl es/ param fil e physical file

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms

The operation finished with result:

error Code= 422

error Message= I ncorrect definition

get_output
./ws_client.shget output {j obl d} {t askl d}

Corresponds to the "getTaskOuputFileDirs' method.

[piontek@ruid binl$ ./ws_client.sh get_output 1088499660886_appi d_1622 taskid_1
Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://druid-bis.man. poznan. pl : 8443/ axi s/ servi ces/ grnms
Files/Directories were got successfully.

Number of File/Dirs: 1

FileDir[O]:

Name = paramfile

Path = gsiftp://ragel. man. poznan. pl / ~/ exanpl es/ param file

Ul Type = PHYSI CAL

Pat hType = FILE

del_output
.Iws_client.sh dd output {jobld} {taskld} {name} {path} {PHYSICAL|LOGICAL}
{FILEIDIRECTORY}

Corresponds to the "deleteTaskOutputFileDirs" method.

[piontek@ruid binl$ ./ws_client.sh del _output 1088499660886_appi d_1622 t askl d\
param file gsiftp://ragel. man. poznan. pl/~/ exanpl es/ param file \
physical file

Your DN: /C=PL/ O=GRI D O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://ragel. man. poznan. pl: 8443/ axi s/ servi ces/ grns

The operation finished with result:

error Code= 0

error Message= K

If the file or directory to be unregistered doesn't exist the proper error message is displayed.

[piontek@ruid bin]$ ./ws _client.sh del output 1088499660886 appid 1622 taskid 1 paramfile \
gsiftp://ragel. man. poznan. pl / ~/ exanpl es/ param fil e physical file

Your DN:. /C=PL/ O=GRI D/ O=PSNC/ CN=Tonasz Pi ont ek

Service URL: httpg://ragel. man. poznan. pl : 8443/ axi s/ servi ces/ grns

The operation finished with result:

error Code= 421

error Message= No such file or directory

add_checkpoint
.Iws_client.sh add checkpoint {j obl d} {taskld} {name} {path} {PHYSICAL|LOGICAL}
{FILE|DIRECTORY}

Corresponds to the "addTaskCheckpointFileDirs' method. For details please see: the section called
“add_output”

get_checkpoint
./ws_client.shget checkpoint{j obl d} {t askl d}

Corresponds to "getTaskCheckpointFileDirs' method. For details please see: the section called “get_output”

del_checkpoint
.Iws_client.sh de_checkpoint {j obld} {taskld} {name} {path} {PHYSICAL|LOGICAL}
{FILE|DIRECTORY}
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Corresponds to the "deleteTaskCheckpointFileDirs' method. For details please see: the section called
“del_output”

extend_execution
./ws_client.shextend execution{j obl d} {t askl d} {durati on}

Corresponds to the "extendTaskExecutionTime" method.

[piontek@ruid binl$ ./ws_client.sh extend_executi on 1088499660886_appi d_1622 taskid_1 POY1347MD
- Your DN: /C=PL/ O=GRI D/ O=PSNC/ CN=Tonmasz Pi ont ek

- Service URL: httpg://ragel. man. poznan. pl : 8443/ axi s/ servi ces/ grns

- ExecutionTi me extended successfully

description
./ws_client.sh description {SHORT|FULL}

Corresponds to the "getServiceDescription” method.

[piontek@ruid bin]$ ./ws_client.sh description short

- Your DN: /C=PL/ O=CGRI DY O=PSNC/ CN=Tomasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- CRMS Service version 2.0

[piontek@ruid bin]$ ./ws_client.sh description full

- Your DN /C=PL/O=GRI DY C=PSNC/ CN=Tormasz Pi ont ek

- Service URL: httpg://druid-bis.nman.poznan. pl : 8443/ axi s/ servi ces/ grns
- GRMS Service version 2.0

Servi ce host nanme: druid-bis. man. poznan. pl
Client host name: druid. man. poznan. pl

Your DN: /C=PL/ O=CRI DY O=PSNC/ CN=Tonasz Pi ont ek
Your Proxy: WAS DELEGATED SUCCESSFULY

GrnsJobl dentifier submtJob( G nsJobDescription jobDescription) throws G nsSubm tJobException

voi d ext endTaskExecut i onTi nme( GnsJobldentifier jobld, GnsTaskldentifier taskld, String duration) \
throws G nsExtendTaskExecuti onTi neExcepti on

G nsJobl nformation {
G nsProjectldentifier project;
String userDn;
G nsJobSt at usType st at us;
Cal endar subm ssi onTi ne;
Cal endar fini shTi me;
String errorDescription;
GrnsTaskldentifier[] tasksldentifiers;
int tasksCount;
GrnsJobDescri ption jobDescription;

}

G nsTaskl nformation {
G nsTaskSt at usType st at us;
Cal endar subm ssionTi ne;
Cal endar finishTime;
String request Status;
int reqNunst at us;
String errorDescription;
GrnsTaskHi story | astHistory;
int historyLength;




