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1. INTRODUCTION

Migrating Desktop is an advanced user-friendly environment that serves as uniform grid working
environment independent on specific grid infrastructure. Java based GUI is designed especially for
mobile users and is independent on platform (MS Windows, Linux, Solaris). It is a complex
environment that integrates many tools and allows working with many grids transparently and
simultaneously. The main functionality concerns interactive grid application support, local and grid
file management, security assurance, authorisation of access to resources and applications, and single
sign-on technology based on X509 certificates.

1.1. ABBREVIATIONS AND ACRONYMS

API

APS

CA

CoG

CS

GUI-C
HEP
HTTP
HTTP-S
HTTPS
JDL

INI

JS

JSP

JSS /JSS’s
JSS-Client
JSS-Server
L&B

LB

LDAP
LRMS
MD

MPI

PDA

RA

RAS

SA

SM

Application Programming Interface
Application Portal Server
Certificate Authority

Commodity Grid Toolkit

Console Shadow

Graphic User Interface Container
High Energy Physics

HyperText Transport Protocol
HTTP Server

HyperText Transfer Protocol Secure
Job Description Language

Java Native Interface

Job Shadow

Java Server Pages

Job Submission Services

Job Submission Services-Client
Job Submission Services-Server
Logging and Bookkeeping
Logging and Bookkeeping

Lightweight Directory Access Protocol

Local Resource Management System
Migrating Desktop

Message Passing Interface

Personal Digital Assistant

Roaming Access

Roaming Access Server

Scheduling Agent

Session Manager
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SOAP Single Object Access Protocol
SOM Self Organising Map
SSL Secure Sockets Layer
SVG Scalable Vector Graphic
TBD To Be Defined
VO Virtual Organisation
WB Web Browser
WMS Work Management System
WSDL Web Services Description Language
XML Extended Mark-up Language

1.2. REFERENCES AND SOURCE CODE

Installation packages:
http://gridportal.fzk.de/distribution/crossgrid/autobuilt/i386-rh7.3-gcc3.2.2/wp3/RPMS/
Source codes:
http://gridportal.fzk.de/distribution/crossgrid/autobuilt/i386-rh7.3-gcc3.2.2/wp3/SRPMS/

JavaDoc documentation:
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2. PRODUCT USAGE

Please refer to the appropriate documents for in-depth technical description of the product:

Kupczyk, M., Lichwala, R., Meyer, N., Palak, B., Plociennik, M., Wolniewicz, P., Roaming Access
and Portals: Software Requirements Specification, EU-CrossGrid Project, http://www.eu-
rossgrid.org/Deliverables/M3pdf/SRS TASK 3-1.pdf

2.1. RUNNING THE PRODUCT

2.1.1. Operating Requirements

The Migrating Desktop requires access to the Roaming Access Server (RAS). RAS is a part of
CrossGrid software publicly available under the CROSSGRID license. For detailed installation and
maintenance instruction see the RAS Installation Guide [http://www.eu-
crossgrid.org/installation_guides/CG3.1-v3.0-PSNC-MigratingDesktop RASInstallationGuide.doc].

2.1.1.1. Local hardware requirements

Any computing system ready to launch java runtime environment.
Optimal requirements:
Minimum Memory: 256MB RAM

Processor — any (e.g. Intel P4 2GHz or equivalent in performance).

2.1.1.2. Local software requirements

Currently, there are two ways of launching MD: web browser and Java Web Start.

> Java-enabled web browser (for example Netscape Navigator, Internet Explorer etc. with the
Java plugin version 1.4.2 or newer). Under web browser use the proper address of the
Migrating Desktop web page (e.g.: http://<RAS-host>/crossgrid). Be aware of keeping the
Java Plugin cache (JAR cache) disabled!

or:

» Java Web Start (JWS 1.4.2 or newer). Run MD from this location: http://<RAS-
host>/crossgrid/JWS/MigratingDesktop.jnlp

Note!
Please contact RAS administrator for its address, or ask CrossGrid CA issuer for access
information.
Note!
CG3.1-v3.0-PSNC- PUBLIC 7/42
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It has been affirmed, that running MD from Java Web Start is much faster than using Web
Browser launcher. The remarkable of JWS advantage is the caching entire applications on a
local workstation.

2.1.1.3. Grid infrastructure requirements

For proper working with grid environment (default: CrossGrid), RAS should invoke services from
middleware developed and/or tested within confines of the CrossGrid testbed.

Network bandwidth requirement for MD: min. 2Mbs

2.1.2. Step-by-Step User Setup

The user should do the following simple steps in order to start his work with the Migrating
Desktop application:

Currently, there are two ways of launching MD: web browser and Java Web Start.

» Java-enabled web browser (for example Netscape Navigator, Internet Explorer etc. with the
Java plugin version 1.4.2 or newer). Under web browser use the proper address of the
Migrating Desktop web page (currently: http://<RAS-host>/crossgrid). Be aware of keeping
the Java Plugin cache (JAR cache) disabled!

» Java Web Start (JWS 1.4.2 or newer). Run MD from this location: http://<RAS-
host>/crossgrid/JWS/MigratingDesktop.jnlp

Problems (*) encountered during loading MD under SUN JWS 1.4.2:
- Ifyou see "Security Warning" - use START button;

- - If you see next warning similar to "failed to verify certificate" do not use CLOSE
button - use window upper right "x" button;

* Remark: JWS has a problem, not MD.

Note!

It has been affirmed, that running MD from Java Web Start is much faster than using Web
Browser launcher. The remarkable of JWS advantage is the caching entire applications on a
local workstation.

Open the firewalls for 8443 port.

For transferring of files - open the pool of port: 13000-17000, 2811 in both directions between your
local workstation and remote SE(s).
Valid credentials. Creating of user's certificate from the local CrossGrid enable machine

>globus-cert-request
and folow the instructions.

CG3.1-v3.0-PSNC- PUBLIC 8/42
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To sign certificates for users contact your country CA: Certification Authorities used for
CrossGrid Testbed Sites. Please ensure the proper CA for your country!

For interactivity: the VNC server contains a small Web server. It uses HTTP connections on ports:
listening: 5800 and communication: 5802, 5901, 5801 too.

After that the main page of the Migrating Desktop including the main Java Applet will be
loaded and applet will be initialised.

User Login Dialog collect data about localization of user certificates, RAS hostname and its
Port (see Fig. 2-1).

== User login dialog _I— _Il:l EI
[ Authentication |  Senver settings |

User X509 certificate file path: Browse...
|D:1uSeralmirunlkupcrg.rl-:.cert

Cert info...
User private key file path:
|D:1user51mirn nilserkey.pem | Browse... |
Private key pass:

- D
| | grating

I
| Proxy configuration... | I xkl"n T
Load... Save... OK Close

Fig. 2-1 User Login Dialog

After successful authentication the request for granting permissions will occur (always in case
of first time logging), see Fig. 2-2. MD is implemented in java and every external applet invoked
within MD must be signed and trusted by end-user. In particular external applications, downloaded on-
demand must be equipped with valid certificate which is accepted by crossgrid community and user.

CG3.1-v3.0-PSNC- PUBLIC 9742
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<= Migrating Desktop - Security Warning ﬂ

Do you want to trust host identified by certificate shown helow?

—Authenticity:
Issuedto: |C=PL, O=GRID, O=FPSCH, Ch=willow.crossgrid.man.poznan.pl
Issued bn: |C=FL, O=GRID, O=P3CM, Ch=willow. crossarid.man.poznan.pl

Certificate details...

—walidity:
i Grant for session ) Always trust
) Discard for session ) Mever trust

OK

Fig. 2-2 Trust management

Now desktop is started and the process of application initialization has begun. In a few seconds
the splash screen of the Migrating Desktop will appear. It has a status bar containing some messages,
which will inform the user about the progress of the application initialization.

If the user worked with the Migrating Desktop before, his personal settings of the graphic user
interface will be restored. In the other case a default user profile will be created by the application and
the main empty Desktop will appear.

2.2. BASIC OPERATION

The first test.

Simple batch job submission (like ‘/bin/ps’ command).

Open Migrating Desktop and invoke a Job Wizard with commandline application.

0 Choose @ , or invoke from the main menu: Tools->Job Wizard. The dialog similar
to this one occurs:

CG3.1-v3.0-PSNC- PUBLIC 10/42
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Application Wizard

All Applications
applications
Cltests
general
Cltest

0 Choose general->Crossgrid Commandline. The Job Submission Wizard occurs:

«= Job Submission Yizard

0 In “Arguments” specify the unix command, e.g. ps —ef

CG3.1-v3.0-PSNC- PUBLIC 11/42
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0 In “Description” give a description of your job. Leave Executable path empty. This is
a kind of unix shell environment.
0 For the ps command, you don’t need to fill in the Resources fields. However, ensure
that you have got selected ‘normal’ type of job.
0 Choose Files for setting up the files:

MHarme Path Type | Fefresh
Stdlnput in
StdOutput | out
StdError aut
Submit Save Close

In this dialog box you must specify the logical names for standard unix streams:
output and error. If you do not define them, the computational results become lost.
Clock on the three dots. The Grid Explorer will occur (similar to this one):

CG3.1-v3.0-PSNC-
MigratingDesktopUserManual

PUBLIC

12/42



WP3.1

USER MANUAL
Migrating Desktop

x
: QA |F|m 9 o = 2|5
¢ [ WintualVitualDirectary] | 2aa
& ] aaa |0 goooog
@ 3 ooooog g {;ﬁf
@ [Jjobs 0 outbd
& = mnt : ] rr b
@ ] Private: geiftpisequaoia.cros [ AUTOEXEC BAT
| testtd
[ o1
™ o2t
|0y o2
A passwd b
S i b
File path: |ivirtualDirectory |
OK Cancel

At the beginning, you have no additional filesystem mounted to the file tree. Virtual Directory is
your grid home directory. Create a new folder and give a new filenames for stdout and stderr
streams in it. These are only logical names stored in a repository. After execution of job, they
will suppose to be filled with data. Stdout at least. These files are type “out”, no refresh rate is

needed.

== Job Submission Wizard x|
Add Remove
MHame | Fath Type | Fefresh
Stdlnput | Ll Jin
Stadoutput MirtualDirectory'ps/stdout.txt out
StoError MirtualDirectory/ps/stderror.txt out
Submit Save Close

0 Leave Environment and Tools as they are, press Save button. Now you have a job

icon on the desktop, it allows you to resubmit it with new parameters on demand.

Submit button launch the action. If job is successfully submitted, the confirmation

similar to that will occur:

CG3.1-v3.0-PSNC-
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x

Job: ps -ef Submitted
Joh ID: https:icg0? . ific.ances0000/ckgLITPSy1 PRDUgd _uwW.INg

oK

0 From main menu, choose Tools->Job Monitor, press Refresh all, and observe the

status of your job. If you have many job submitted, please refer to the proper Job ID

or Name.

== Job Monitoring Dialog

Last Joh List update time: I 2004-08-27 15:10:41

Current time: I 2004-08-27 15:17:46

I ! . | Marmie | _Submission Time |
hittp s k0 lip pt 90 00&T el GmpLas SR msaHx_ta hastname 2004-07-27 09:15:44
hitps:Airh01 lip pt 800001 0At2 a6 7Y GzE4houPzUADY ns 2004-07-27 09:34:41
hitps b0 lip pt 90 00igS 04X cEgpF 3rnrSiGP ke cat 2004-07-2710:31:34
hitps:irh01 lip ptA000MmezoviBABQdhoT Crmddsw cat 2004-07-27 15:05:58
hitpsAirh01 lip. pt 9000 qoEkSxdp CzUF mYyP 3jAg cat 2004-07-2812:14:29
https b0 dip pt3000ficySrOOVAYGdBh TaEd 92K oA cat 2004-08-2311:3317
hittp s firhi0 lip.pt: 9000 3hne 8N MNEYWWYIOF RS9 Oxetfy Crossarid commandline 2004-08-25 198817
http st lip. pt9000/5-gF U005 OF T Bizp-A Jak=3 2004-08-27 191432

Total ans:l 13 Selected ans:l 1

| Select All || Unselect All || Invert sel. |

| Details || Cancel || Delete || Vizualize

| Update || Close || &# Help |

0 How to obtain a result? Press Details button. You will see a dialog:

CG3.1-v3.0-PSNC-
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== Joh Status Details |

~Joh Status Tahle
Last Job Status refresh time: I 2004-08-27 15:18:01 Current time: I 2004-08-27 15:18:15
D | wame |  Status Subrmitted At
hitps:irhd1 lip. ptA0005- g7 LI0050F MW Bizh-A s 2004-08-27 15:14:32
Total displayed jobs: | 1 | Refresh | Cancel | Delete || Vizualize

~Selected Job Details

General

Farameter | alue
[n hitps:iirh01 lip. pt:900054-g 7 U005 0F jITWJBizp-A
Mame ns
Description
Status Lione
Submission date
Start date
End date
Host
Type narmal
Joh log Yiew...
Detailed status Yiew...
‘ Close | | ¥ Help |

Go to Files tab, and choose StdOutput item, then press Visualize button. The proper visualiser
will be launched automatically. In this case, text viewer. You can also refer to the Grid
Commander, and do some well-known file operation on the output file.

2.3. ADVANCED FEATURES

Submitting and running the Interactive grid application:

For the testing purposes try to run simple calculator in the on-line environment.

Launch: Tools -> Job Wizard -> general - > interactive command line

In Arguments -> Command line write:

lusr/bin/bc

In Resources -> type -> Job Type choose “interactive” from the listbox. Then enable radio button
“MD interactive plug-in”.

Press Submit button.

Launch: Tools -> Job Monitor

Go to Details. If the status of the job is “running” press the Vizualize button. The dumb terminal
emulator will occur. Now you can work with (unix) bc calculator.

CG3.1-v3.0-PSNC- PUBLIC 15/42
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3. INTERFACE REFERENCE GUIDE

The Migrating Desktop GUI offers a set of functionalities typical for “windows” based
applications. It is represented by the main Desktop with its menu and toolbar (see Fig. 3-1). Inside
this desktop the user can create new windows and then new icons inside the windows. Icons support
simple “cut-copy-paste” and “drag & drop” mechanisms, which are helpful in managing them between
the desktop windows.

== Migrating Desktop ;lglﬂ

File Window Tools Settings Help

B 2eem HFE 8 KB v @ = (£ (¢ HA

. [
Sleuth d ,

d A
i

I & ;T = . - -
‘ Fl =y
conmandline 1 s -
ANH HEP -
Application
15 [
y - |

oo
-
oLt

r

A

Pollutionl

commarndl ine
WPl.4 " I| /!

Dataminirng

-

HEF
tnt.e ractive

Fig. 3-1 Migrating Desktop GUI

3.1. MAIN DESKTOP

The Grid Desktop is the main workspace for each user working with the Migrating Desktop.
Initially it is created as an empty window with its main menu and toolbar. The background of this
window contains a logo of the CrossGrid and it cannot be changed.

After the user finishes his first session with the Migrating Desktop, all his GUI settings such as
position and state of the windows, position of the icons inside each window etc. will be saved in his
profile and will be automatically restored when the user starts the Migrating Desktop once again.

3.1.1. Main Menu
The main menu of the Migrating Desktop allows the user to do the following operations:

CG3.1-v3.0-PSNC- PUBLIC 16 /42
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YV V V V VYV V

>

Menu Tools contains a set of useful procedures for working with Migrating Desktop.

To create a new Grid Window (see Fig. 3-2) — also available from the Desktop popup menu;

To switch between the opened Grid Windows;
To exit the Migrating Desktop application;

To set Storage Element and user home directory;
To launch grid application or specific grid tool;
To monitor SSL connections;

To monitor jar loading.

When the user chooses the menu option to create a new window — a new and initially empty Grid
Window is created with the default background image.

== Migrating Desktop

File
[

Tools Settings Help

Blals HE (£EH ¥E e @ HE £

L)

=10 =]

E[x

Fig. 3-2 Desktop Main Menu

3.1.2. Toolbar Buttons

The main window of the Grid Desktop contains a set of toolbar buttons (see Fig. 3-3) that allow
the user to have easy access to the main functionality of the Migrating Desktop. The user can call the
following functions through this toolbar:

>

YV V V V VYV V

>

Creating a new Grid Window;

Saving current user profile;

Loading previously saved user profile;
Manager of stored / hidden profiles;
Grid explorer;

Grid commander;

Job Wizard;

Job Monitoring

CrossGrid specific tools:

>

YV V V V

Y VYV

VNC Viewer;

SSH Console;

PPC Viewer;

GridBench;

Flood Workflow Manager;

Security Manager (it manages the credentials owned by MD user);
Help

CG3.1-v3.0-PSNC- PUBLIC
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BB as HE 28 ¥E e @R & O

Fig. 3-3 Migrating Desktop toolbar

3.1.3. Desktop Windows

The Grid Desktop Window is the basic user workspace during his session with the Grid
environment. One Grid Window represents one user profile — mainly containing a set of icons relating
with local (stored in the local file system) and remote (stored in the user virtual home directory in the
Grid) data files and application. Moreover, that user profile contains all GUI parameters such as the
position and size of the window, state of the window, background image, or position of the icons.

The user can work with many Grid Windows simultaneously. He can move the icons between the
windows and he can switch between such workspaces. If the user work is focused on the one Grid
window, he can maximize it and minimize the other ones to have a better view of the icons in this
workspace.

Each Grid Desktop has its own popup menu (see Fig. 3-4) that allows the user to:
» Arrange the icons in this Grid Window;

Create a new icon of the Job Wizard for CrossGrid application;

Create a new icon as a kind of shortcut of the remote file;

Create a new icon as a kind of shortcut of the local file;

Create a new icon as a kind of shortcut to the local application;

Paste an icon previously stored into memory;

Remove the selected icon from the Grid Window;

Rename the selected icon;

YV V VYV V V V VY V

Open the Grid Window Properties dialog.

[E]

=1 New job icon

Proar

[5#_? Hew remote file shortcut

'L * New local file shortcut
E:l Mew local application shortcut

E
[¥ Rename

2 Properties...

Fig. 3-4 Grid Window popup menu

3.1.4. Creating Grid Windows

The user can create a new Grid Window (workspace) by choosing “New Grid Window” option
from the main menu of the Desktop or by pressing an adequate button of the toolbar. A new window is
created with the initial position and size and with a default background image. Such Window could be
treated as a separate environment for other grid infrastructure at a given time, however we do not

CG3.1-v3.0-PSNC- PUBLIC 18 /42
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encompass the usage of multi-grid work to only one window. There is a possibility of working with
many resource infrastructures using icon paradigm with associated action.

3.1.5. Window Icons
The popup menu of the Grid window allows the user to create four types of icons:
» Job Wizard icon (option from pup-up menu “New Job Wizard”);
» Remote file shortcut icon (option “New remote file shortcut™);
» Local file shortcut icon (option “New local file shortcut”);
>

Local application icon (option “New local application shortcut™);

The user can use the Job Wizard to start a specialized grid application by preparing and
submitting the job parameters. This is a short-cut for application parameters and its description. The
Job Wizard tool is described in section 3.3.

Remote and local file shortcut icons can be used by the user to have easy access to the data files
(documents, input files for applications etc.) from his desktop. The user can distinguish the local file
icon from the remote one by the letter “L” which appears at the right bottom corner of the icon image
(see Fig. 3-5).

lacal doc

Fig. 3-5 Icons for the remote and local files

The local application shortcut icon can be used to make a link to some application that is
installed on the local operating system where the user works. Such icons are dependent on the
configuration of the operating system, but can be very useful as they are an element of the integration
of the local environment and the Grid environment available from the Migrating Desktop. Double
click on such icon will launch the application installed locally.

3.1.6. Window Properties Dialog

The user can change the Grid window properties by choosing the “Properties” option from the
popup menu. An adequate properties dialog with two tabs will appear.

The “Description” tab (see Fig. 3-6) allows the user to change the window’s name (displaying as
a window title) and description, which can be useful in recognizing a proper one during hidden
windows management (see section 3.1.7.)
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Mame:

IGrid Deskiop Window

Descripkion:

Thiz iz sauple description of this
rid Desktop Window...

Ik Cancel apply

Fig. 3-6 Description tab of the properties dialog

The “Background” tab (see Fig. 3-7) allows the user to change the window background image,
which can be chosen from a list of available pictures.
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Desktop Properties Dialog El

by Coke d'Aeur 1
[F Cote ddzur 2
F Cote d'dzur 3
F California 1
F California 2
Califarnia 3
g alifnrnia 4 LI

(a4 Zancel apply |

Fig. 3-7 Background tab of the properties dialog

3.1.7. Managing Hidden Windows

When the user tries to close the given Grid window, the system allows him to permanently
remove its profile or to make this window hidden. The second choice will allow the user to restore the
window profile in the future by choosing “Managing hidden windows” option of the Migrating

Desktop. The hidden window profiles are not removed from the user profiles database but such
windows are not visible on the desktop.

The “Hidden windows manager” (see Fig. 3-8) allows the user to load (restore) or permanently
remove the window profile selected from the list of the available hidden windows. Window
description helps to choose the proper one to load or remove.
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Stored window manager x|

Lisk af available windows:

Grid Deskkop Window

First Grid Deskiop ‘Window

Window description;

e, empty grid windomw. ..
For testing...

Load | Remaove Zancel

Fig. 3-8 Hidden windows manager

3.2. FILE TRANSFER

Each user of the CrossGrid environment has his own virtual Home Directory, where he can store
files during his work with grid resources and applications. The Migrating Desktop supports the User
Virtual Directory Browser that is similar to the local one, GridFTP connections, FTP connections and
Private Storage access.

The user can do the following operations relating to files:

>

>

>
>

Saving (uploading) a local file into his file space (Virtual Directory, Private Storage, remote
FTP, GridFTP)

Getting (downloading) a remote file from the remote storage services and storing it on the
local file system;

Creating links to the local files;
Creating links to the remote files stored in the User Virtual Directory;

MD delivers two kinds of directory browsers: Grid Explorer and Grid Commander (see Fig. 3-9),
which is more enhanced version of such tool. It is similar in looking and functionality to well-known
directory managers (like UNIX: mc, MS Windows: Total Commander, Far, etc.)

Choosing icon “start Grid Commander” from main window toolbar, the user-friendly tool for file
management will start.
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File Panel VirtualDirectory Fikers Connections Help
- Filter: |m|ﬂ|e systems ~ | - Filter: |p.|| file systems - |
Bjal |[z|® [tjv)e e e|D] njal [zm [v]o)s (2] e]0]
2] Local[ay T LocallAY]
2 Local[c) @] Lacallcy
) Local[D:] @ LacallD:y]
@) LocalEN @ LacallEY
2] Local[F:y T LocallF:]
7] Local[z)) ] Locall@y
(2] virual[virtual Directory @ virtualWirtualDirectory
[j Private: asiftpifsequoia.crossgrid.man.poznan.pli] [j Private: gsiftpifsequoia.crossarid.man.poznan.pll]
File path: | ||| Fite path: | |
| view[F3] || Edit(F4] || Copy[F5] || MovelFs] || MkDir[F7) || Delete[F8] || Rename(ro] || ExitiF10] |

Fig. 3-9 Grid Commander main window

Grid Commander is used for transferring files between local and remote localisation, remote-remote as
well. Remote — grid localisation is a physical Private Storage and Storage Element, FTP, GridFTP, and
user Virtual Directory. Logically, the set of files and directories is represented as a hierarchical tree of
directories containing files (filenames visible). Forth processing of transfer, hidden mechanism of
filename-localisation is performed, but the user is unconscious of this operation. Basic operations
(View, Edit, Copy, Move, MakeDir, Delete, Rename) are available for local and remote resources
both.

Note!

The user can create files with the same name in one directory. The system does not check the
correctness of the filenames.

Replication of files. This feature is available from Grid Commander tool. Choose a file in the Virtual
Directory you want to have replicated. Right mouse-click invokes pop-up menu. Choose “Actions”
and then Replicate file and Add alias if you want. As the internal mechanism of creating replicas make
a decision, the file will be copied in a new localization, and information about the new replica can be
observed in Extended File Properties (see Fig. 3-10 and Fig. 3-11).
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== Object properties

Standard properties | Extended properties |

Node ID:
Parent node ID:
Name:

Type:

Owner ID:

Size:

Creation date:
Last modification time:
Node state:
Mime type:
Meta data ID:
Hode path:
Access mode:

Parent FileSystem:

VirtualDirectonrilocalhost:844 3iras/services FileManagenWsSenacePort Type# 1772
\irtualDirectory:ilocalhost:8443ras/servicesFileManagerWSServicePort Type# 30
testixt

1

C=PL,0=GRID,0=PSHC,CH=Miroslaw Kupczyk

14

Thu Jul 22 18:52:54 CEST 2004

Thu Jul 22 18:52:54 CEST 2004

1

Unknown

Unknown

MirtualDirectorytest.txt

-1

Virtual

| Preview || Close |

Fig. 3-10 File Properties

== Dbject properties

r Standard properties |T’ Extended properties |

Propetty

Yalue

Logical File Mame

Ifauto logical

Grid Unigue ldentifier
Physical Location {TURL) #1
Physical Location (TURL) #2

guid:565dThBE-dhff1108-a2ad-94f359752dd2
gsiftp.sequoia.crossarid.man.poznan. plistoragefcg/generated!2004-07-22Me54e8h5d7-dbf-11d8-a2ad-9..,
asiftpifse02.lip.piflatiles/SEQDIcy/generated/2004-07-2 2Mleeff23bd 2-dc00-11d8-8e 2 c9f7 cTho6 462

| Preview || Close |

Fig. 3-11 Extended File Properties - example of replicated file information

Adding new Private Storage (Fig. 3-12) is made by option from GC main menu (Connections ->
Private Storage Manager). The user should know the address of storage, the name can be chosen from
the list box.
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Default Storage Element settings x|

Preferred Storage Element parameters

URL: |gsiftpiisequoia.crossgrid.man.poznan.pl:2811/storageico -
Host: |[sequoia.crossgrid.man.poznan.gl
Port: I
Path: [storagefcg
Keep alive period [min]: | 1 I=:
Transfer type: | BINARY -
Connection mode: Connection type:
) passive ® direct {requires open ports)
™ active 7 tunneled (slow)
Data channel authentication: | NOME -
Data channel protection: | CLEAR -
Apphy Cancel

Fig. 3-12 Private Storage management

3.3. JOB SUBMISSION

The main functionality of the Migrating Desktop is a possibility of submitting jobs into the Grid,
which are executed on computing elements in the CrossGrid environment.

The user starts the Application Wizard (see Fig. 3-13) by choosing icon (Job Wizard), from pop-
up menu (New Job Icon), or pressing Alt-w. This dialog allows the user to choose the application for
execution — the application description helps to find a proper one.
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After the user chooses the Grid application, a Job Submission dialog appears. It should be used to
define all the application parameters, which are required before the Grid application starts. This dialog
contains the following tabs:

» Arguments
Description
Resources
Files

Environment

YV V V V VY

Tools

The “Argument” tab of the Job Submission dialog (see Fig. 3-14) allows the user to define the
arguments and parameters, which are directly sent to the application. This tab (its content and look) is
unique for the application and can be different for different Grid applications. In most cases,
application developers deliver the Argument tab. MD offers extra functionality for interpreting
parameters and layout description. Every developer of application can prepare the layout of arguments

[T All Applications
@ [J applications
[y ATM gui
[y Air Pollution
E| Flood App
E| Biomedical Application

Application Wizard x|
Available applications:
F

<]

Grid: crossorid

Description:

eather prediction from YWP1.4

Load OK

Cancel

Fig. 3-13 Application Wizard

and automatically deliver it to MD Job Wizard.
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== Job Submission Wizard

-input Model parameters
Date
Date of the simulation (wawny-mm-dd) 2003-02-15

Start hour for the simulation: 00:00

Humber of hours of simulation: 1

Simulation Model

1 Chemical simulation

(® Non-chemical simulation

Submit Save Close

Fig. 3-14 Job Submission dialog - example of arguments tab

The “Description” tab of the Job Submission dialog (see Fig. 3-15) allows the user to define the
name and description of the job that is sent to the application. Those parameters will help the user to
find the status of the job execution in the Job Monitoring tool (see section 3.4).

271742
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== Job Submission Wizard x|

Hame of a Joh: |Air Pollution

JohDescription:
This is AP ..

Executable path [fusrilocalfap.exe

Submit Save Close

Fig. 3-15 Job Submission Dialog - description tab

The “Resources” tab of the Job Submission dialog (see Fig. 3-16) allows the user to define the
limits on the resources, which are used during the execution of the job. The resource limitations are
related with such things like CPU, system memory, operating system etc.

The “Resources” dialog contains sub-tabs. Tab “Job Type” choosing is required to force the running
the job in parallel (MPI) or interactively (see Fig. 3-16).
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== Job Submission Wizard x|

| Arguments  Description | Resources | Files | Emvironment | Tools |

| Type | Definition ~Requirements | Rank |

Job Type Work Management

RB |rb01.lip.pt -
interactive - |

L&E6 |rb02.lip.pt -
normal
interactive
Impich
mpich-g2

" Legacy application

‘ Submit || Save || Close |

Fig. 3-16 Job Submission Dialog - resources tab

— Type ‘normal’ means: one processor application.

— Type ‘interactive’ distinguish between interactive MD plug-in and Legacy application. In the
second case, the user perform a command on a remote machine via ssh protocol (hostname
and command name is required).

— Type ‘mpich’ means the mpi environment not spanned between clusters.

— Type ‘mpich-g2’ means the mpi environment spanned across clusters using grid mpich
extension.

The meaning of fields of the “Definition” sub-tab (see Fig. 3-17).
Hostname: -any- or chosen from the list of available execution hosts.

Application executable: path to the executable binaries (not obligatory in case of plugin
application).

Application Software Runtime Environment: environment specific requirement (like:
LCG1, LCG2, Atlas, etc,... in the future — the list-box will be available).

Max number of submission retries — the number of trials of job placement by the resource broker.
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=~ Job Submission Wizard ﬂ
Hostname
E 2

Application Executahble

Application Software

Runtime EmAronment

Max Humber of Submission Retries

[_] Retry Count ‘%

| Submit || Sawve || Close |

Fig. 3-17 Definition sub-tab.

Tab Resources->Requirements contains the following elements:
Remote Machine Type: Architecture, OS type, OS Version (use list-box).

Connectivity: requirements regarding open ports on firewalls, e.g. mpi job requires every-to-
every communication, so in this case check both cases (Inbound, Outbound).

Remote Site Parameters: Min number of idle processors, max available processor time, min
main memory available, min pending time in the queue.

Benchmark: requirements regarding performance of hardware;
Remote Site Job Manager: Local Resource Management System (e.g. PBS, LSF ...)
Storage Requirements: Min disk space available.
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= Job Submission Wizard x|
- Remote Machine Type ~Connectivity
Architecture |LINUX |-
(] Inbound
0SType  |[Redhat |-
[_] Outhound
0S Version |7.3 |=|
~Remote Site Parameters - Benchmark
[] Min Number of Free CPU > [_] Spec Int 2000 > A=
i Humber ot kree LELs ! [_] Spec Float 2000 > =
[ Max Available CPU Time > “Remote Site Job Manager
LRMS Type
[_]' Min Main Memory = LRMS Version
~StorageRequirements
. [-]
[_] Time to Traverse Queus >
] [_] Min SE space > EI%
| submit || sae || close |

Fig. 3-18 Job Submission Wizard - Resource Requirements

Resources-> Rank is a new feature in the Job Submission Wizard. The user can choose the importance
of criterion of job scheduling (Enable/Disable).
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=& Job Submission Wizard x|
rnrguments rDescriptiun rRasuurces rFiles rEn\ﬂrnnment |/Tunls |
(Type rDeﬁnitinn rRequirements rRank |

Stochastic Ranking Policy

® Enabled (") Disabled

Ranking Policies

) Shortest Time to Traverse Queue ) Greatest Available CPU Time

) Greatest Main Memory ) Best Benchmark

1 Max Number of Free CPU

) Best Data Access Cost ) Min Number of Handled Jobs

‘ Submit || Save || Close |

Fig. 3-19 Job Submission Wizard - Resources Rank

The “Files” tab of the Job Submission dialog (see Fig. 3-20) allows the user to define a set of
files on which the Grid application operates. There can be a lot of such files and buttons “Add” and
“Remove” help to manage them. There are three possible types of files: “in”, “out” and “in-out” files.
This type defines if a given file is the input file, output file or combined. If you want to run your own
application e.g. a.out, fill additional Name field with “a.out” and give appropriate path to that
executable. The “Path” column of the table contains the “browse” button, which calls the Virtual
Directory Browser to specify the location of the file in the Grid. If you want to have up-to-date version
of current e.g. Output, you may specify number of second as a time period for refreshing the data on
SE from WN. It is strictly connected with visualization tool, which shows the current progress of

execution — semi-interactivity.
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Xl
MHame | P ath | Type | Fefresh
Stdlnput in
StdOutput | L [out
StdError out
Submit OK Close

Fig. 3-20 Job Submission Dialog - files tab

To choose file helps you the Virtual Directory Browser (see Fig. 3-21). It is simplified version of
Grid Commander, It consists of two panels: directory tree and content of desired directory. Before
submitting any application, you have to create an empty file using this utility.

= Grid Explorer Dialog x|
Filter: | All file systems -
| (2 e 2| % |5

@ ] LocallEY 4| |0 stdouted
e [ LocallF I | airp
& 7 Local[G) 0o 1
@ 3 virualVirtualDirector] 2

&[] aaa ]

@ 1 gyogog

Jjobs

@ ] mnt ;
@ [ Private: nsiftpfsequoia.c-
4 B8 B p| 2
File path: |NirtualDirectuijnhsIstdnut.bct

OK Cancel
Fig. 3-21 Virtual Directory Browser
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The “Environment” tab of the Job Submission dialog (see Fig. 3-22) allows the user to define a
set of environment variable names and their values (strings), which are required for execution of the

Grid application. There could be a lot of such variables and buttons “Add” and “Remove” help to
manage them.

== Job Submission Wizard x|
Remove
Wariahle | Yalle
Yariahle ]
Yariahle
Submit OK Close

Fig. 3-22 Job Submission Dialog - environment tab

== Job Submission Wizard

Available tools:

) None
(@) OCM-G Tool
) Marmaot taol

onfigure Tool |

| submit || ok || clese |
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OCM-G Monitoring Options x|

Application name: miy_app |

OCM-G connection string: | |

Lunch OCM-G MainSM now!

After start-up application should:
i# continue execution

i_! wait for continue command

OK Cancel

Fig. 3-23 Job Submission Dialog — Tools tab and OCMG configurator

The last tab “Tools” (Fig. 3-23) invokes a CrossGrid tool which could be associated with a running
application launched using this Job Wizard. For details regarding usage of tool, please refer to the
appropriate tool manual delivered by CrossGrid WP2 team.

After the user defines all job parameters, they submit them and all job information are sent to the
job submission service. The execution of the job is started and the user can trace its status in the Job
Monitoring tool (see next section).

3.4. JOB MONITORING

The Job Monitoring dialog (see Fig. 3-24) is a useful tool for tracing the status, viewing details,
logs and parameters of the previously submitted jobs. This dialog contains all the information about
the submitted job (its full description and status embedded in the jobs table) and provides the
following simple functionality:

e Select All, Unselect All, Invert Selection — aggregating of jobs.

e Details — many interesting info (see next);
e (Cancel — cancels the selected jobs (stops executing it but does not remove it);

e Delete — removes the selected jobs (stops and removes them from the computing element of
the Grid);

e Visualize — launches visualization tool for particular application, may by delivered by
application developers;

e Update — refresh the status of jobs belonging to the user;
e Close — close the Job Monitoring dialog;

e Help;
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== Job Monitoring Dialog il
Last Job List update time: I 2004-07-22 14:37:19 Current time: I 2004-07-22 14:38:18
[ | Matme | Submission Time |
1090236586891 795 Crossgrid commandline

hittps el 7 ific.uv es 90000ALORPEYIZ . |Crossgrid commandling
hitps: gl ific.uv.es 90005Vl Bwa... (Crossgrid commandline
https:firb01 lip.pt90008RAsmEXHET ... \Crossarid commandline B
hitpsiirb 01 lip.pt 9000 k2amCk4Li.. |Crossgrid commandline |
https:frb01 lip.pt 8000 SHmMBRATYZ ... | hostame
hitps:iirb 01 lip ptA000/Gr_1Fzahni_. |hostame
https:firb01 lip.pt 30000 0GYeAZH_ 5. hostame
https:frb 01 lip pt 80005 3GgMNKJSERG.. |hostame
hitps:iirb 01 lip.pt 9000401 TpGpcjF... |hostame
https:firb 01 lin ot 8000BxaaudEF.... hostame

TDtaIJDhS:I 32 SEIEE’tEdJDhS:I Fi

| Selectall || unselectan || invertsel. | | Details || cancel || Delete || Vizualize

<]

‘ Update || Close || # Help |

Fig. 3-24 Job Monitoring Dialog

Job Details dialog (see Fig. 3-25) is invoked from the Job Monitoring tool. It presents the
parameters, description, and visualization of job output if it exists and supports the process of
visualization. In general, it contains parameters of job, which were defined during the submission
procedure. Additionally, the Job Log and Extended status log is also available. Logs contain data
about all job phases, its status on internal processing of job placement by CrossGrid infrastructure.
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|
~Job Status Table

Last Job Status refresh time: I 2004-07-22 14:38:32 Current tirme: I 2004-07-22 15:30:40

ID | Mame | Status Submitted At

hitps:fieg07 ific.uv.es:Q000FAUCP ... |Crossgrid commandline

hitps:feg07 ific.uv.es: 80000 _Yn1... |Crossgrid commandline Done

hittps e 01 Dip ptA000BRE8smAx... |Crassgrid commandling Done

hittps il Dip ptA000fgk2amCk... | Crassgrid commandline Done

hitps:firb 01 lip.pt9000/55HmMERS... hostame Aborted

hitps:firb 01 lip. pt9000/GM_12za... |hostame Aborted

hitps:frb 01 lip. pt 8000/ )0 GWeA2 ... |hostame Aborted

Total displayed jobs: | 7 Refresh || Cancel || Delete || Vizualize
rSelected Job Details

General | Arguments | Variables | Resources | Files |

Parameter Walue

In] httpsiica0 v ific.uy. e s 9000AUDP gVI3_IpT-02BcBL 2 gw

Mame Crossgrid commandline

Cescription

Status Done

Submission date

Start date

End date

Host

Type

Joh log View...

Detailed status View...

| Close | | &9 Help |

Fig. 3-25 Job Monitoring — Details dialog

The list of job states:

UNKNOWN
SUBMITTED
WAITING
READY
SCHEDULED
RUNNING
DONE
ABORTED
CANCELLED
FAILED
UNSET
NOTSUBMITTED

State “DONE” means that a job finished with success.
The excerpt of log of successfully scheduled and executed job (RB states) is presented on Fig. 3-26.
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& Field contents

sre=Userlinterface
newld=RE assigned ID

Event: 2:JohAccept

Host: ResourceBroker

dob 1d; hitpsirb 01 dip pt 78461 50,254 173164720031 0011150262327 33870 7rb01 lip.pt: 7771
Log Level: 7

FProg: null

I lser IC=PTIo=LIPiOU=Lishon/Ch=hostirh01 lip.pt

destination=ResourceBroker

result=01k
reason=Lunknown

Event: 1:JohAccept

Host: Lserinterface

Jdaob 1d: hitpsirh01 lip pt 7846150 254 17316420031 0011180262327 33870%rh01 lip.pt: 7771
Log Level: 7

FProd: null

Ilser iC=PLIO=GRIDO=PSMCICMN=Miroslaw Kupczvk

destination=zeus24 cvf-kredu.pl:2119johmanager-phs-shaort

Event: 12:JobAccept

Host: ResourceBroker

dob 1d: httpsirb 01 lip pt 784601 50,254 173164720031 0011150262327 338707rb01 lip.pt: 7771
Log Level: 7

Frog: null

I lser IC=PTIo=LIPiOU=Lishon/Ch=hostirh01 lip.pt

src=ResourceBroker
newld=[a23.

Event: 2:JohAccept

Host: JohSuhmission3ervice

dob d: hitps:iirb01 lip pt7846M 50 254 A 7316420031001 1180262327 338707rh01 lip. pt 7771
Log Level: 7

FProd: null

Ilser fC=PTiO=LIP/O=Lishon/CHN=hastirb01 lip.pt

destination=JobSubhmissionService

job description=Succesfully sentto J35
result=0k

reason=unknown

Event 1:JobAccept

joh description=[ Executable = "co-job-starter.sh"; Arguments =" -fo gsiftpffse.crossgrid.man.poznan.pl:281

K

Host: ResourceBroker
N ] [ *]
Close
Fig. 3-26 Excerpt of job log
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Excerpt of Logging&Bookkeeping log of job successfully scheduled and executed — status of job,
many interesting information about its execution (see Fig. 3-27)

[ x|

Mame Yalue
Status Cione
StatusCode null
Reason Job terminated successully
DoneCode null
ExitCode null
LastUpdateTime 1091009917 446408 5
Expectedlpdate rull
Location naone
Mode zeus2d cyi-kr.edu.pl
ExpectedFrom
Destination zeus24 ov-kredu.pl2119jobmanager-phs-long
Chiener IC=PLMO=GRIDNO=PSMCICHN=Mirasaw Kupcoyk
Globusid
bl hitps:firb 01 lip pE9000TH qoEkaxp CZUF myY P 3jA0
Condarld 1613
Localld
CPLUime null
J0L [ requirements = other. GlueCEStateStatus == "Froduction”; edo_johid = "hitpsiirb 01 lip.pt9... L.
CondordDL +stream_error = False+edg_jobid = "hitps:irb 01 lip pb90000Me goEkSp CEUFmY P 3jAg AN, . | ...
RSL {queue=long){jobtype=single)
Cancelling null
CancelReason
A
Seed ULUDBArdYA8 041 PLThJAR
Childrenmum null
ChildrenState null
JohType null
Matchedddl [Arguments = [ JobAd = [ stream_errar = false; edd_johid = "hitps:irb 01 ip pt9000TH qoEk... Ij
MetworkSerrer rh01 lip pt7yy2
Fesubrmitted null
SuhJohFailed null

Fig. 3-27 Detailed status of job.
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4. TROUBLESHOOTING Q&A

We would like to emphasize that MD plays an important rule in the accessing the particular resources
(application). Sometimes the launching of application is not possible due to many possible causes:
network, application miss configuration, etc. Please check any encountered problem whenever it
occurs to make a proper distinction between MD and non-MD problems.

Q: Where to submit any bugs encountered during working with MD?

A:. Please report any encountered bugs to the bugzilla list:
http://savannah.fzk.de/bugs/?func=additem&group=cg-wp3-1

Q: Upon submission of a job, the scheduler returns an error stating that no suitable computing
element could be found for execution.

A: Your job may require resources which are currently not available in the production testbed.
Please revise your .jdl file to match the resources currently being offered (you may want to
check http://someaddress.net for a list of currently available computing elements, along with their
status).
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5. THE CROSSGRID LICENSE AGREEMENT
Copyright (¢) 2005 CrossGrid. All rights reserved.

This software includes voluntary contributions made to the CrossGrid Project. For more information
on CrossQGrid, please see http://www.eu-crossgrid.org.

Installation, use, reproduction, display, modification and redistribution of this software, with or
without modification, in source and binary forms, are permitted. Any exercise of rights under this
license by you or your sub-licensees is subject to the following conditions:

1. Redistributions of this software, with or without modification, must reproduce the above copyright
notice and the above license statement as well as this list of conditions, in the software, the user
documentation and any other materials provided with the software.

2. The user documentation, if any, included with a redistribution, must include the following notice:

“This product includes software developed by the CrossGrid Project (http://www.eu-crossgrid.org).”

Alternatively, if that is where third-party acknowledgments normally appear, this acknowledgment
must be reproduced in the software itself.

3. The names “CrossGrid” and “CG” may not be used to endorse or promote software, or products
derived therefrom, except with prior written permission by cgoffice@cyfronet.krakow.pl.

4. You are under no obligation to provide anyone with any bug fixes, patches, upgrades or other
modifications, enhancements or derivatives of the features, functionality or performance of this
software that you may develop. However, if you publish or distribute your modifications,
enhancements or derivative works without contemporaneously requiring users to enter into a separate
written license agreement, then you are deemed to have granted participants in the CrossGrid Project a
worldwide, non-exclusive, royalty-free, perpetual license to install, use, reproduce, display, modify,
redistribute and sub-license your modifications, enhancements or derivative works, whether in binary
or source code form, under the license conditions stated in this list of conditions.

5. DISCLAIMER

THIS SOFTWARE IS PROVIDED BY THE CROSSGRID PROJECT AND CONTRIBUTORS “AS
IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OF SATISFACTORY QUALITY,
AND FITNESS FOR A PARTICULAR PURPOSE OR USE ARE DISCLAIMED. THE
CROSSGRID PROJECT AND CONTRIBUTORS MAKE NO REPRESENTATION THAT THE
SOFTWARE, MODIFICATIONS, ENHANCEMENTS OR DERIVATIVE WORKS THEREOF,
WILL NOT INFRINGE ANY PATENT, COPYRIGHT, TRADE SECRET OR OTHER
PROPRIETARY RIGHT.
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6. LIMITATION OF LIABILITY

THE CROSSGRID PROJECT AND CONTRIBUTORS SHALL HAVE NO LIABILITY TO
LICENSEE OR OTHER PERSONS FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, EXEMPLARY, OR PUNITIVE DAMAGES OF ANY CHARACTER
INCLUDING, WITHOUT LIMITATION, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES, LOSS OF USE, DATA OR PROFITS, OR BUSINESS INTERRUPTION, HOWEVER
CAUSED AND ON ANY THEORY OF CONTRACT, WARRANTY, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY OR OTHERWISE, ARISING IN ANY WAY OUT OF
THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.
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