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Abstract- Many scientific, engineering and business
applications benefit from the ability to submit a large number of
computational jobs to a Condor pool simultaneously. However,
crafting a correct Condor submission script is not trivial,
especially for the less computer command line-savvy users.
Therefore, developers often wish to create a job submission page in
a web client application for the Condor system to provide an easy
way for users to run their computation jobs. In doing so, the
developers must understand the Condor ClassAd mechanism and
provide a proper transformation if the application needs to
support user or application defined ClassAds. This paper
describes a rapid and easy way of creating a job submission page
using our visual web components. By integrating these
components into a popular web application Integrated
Development Environment (IDE), the developers can easily
compose a Condor job submission page by dragging and dropping
the components. This will significantly reduce the time spent on
creating the job submission application.

Index Terms- Programming environments, Graphical user
interfaces, Condor job submission

I. INTRODUCTION
Condor is a widely used high throughput grid computing

system [1,2]. At Purdue, its Condor pool had nearly 10 million
jobs from campus and national users, including TeraGrid users,
in 2007 [15], and we see the usage growing - in the first 9
months in 2008, 11 million jobs were executed in the Purdue
Condor. One ofthe issues often encountered by the users is to be
able to match jobs to machines in the pool. The ClassAd
mechanism in Condor provides a flexible and expressive
framework for matching resource requests (jobs) with resource
offers (machines) [1]. However, it is not always easy to
compose the job submission script with the correct ClassAds.

Condor pool administrators may define different ClassAds
for each pool to properly characterize the capabilities of the
computers in the pool, allowing better resource matching and
resulting in productivity gains for end users. We have observed
that, partly due to the complexities of ClassAds and lack of
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knowledge of the correct usage, the end users often have errors
in their Condor submit script. To make it easy for end users to
send jobs to Condor pools, developers create customized web
applications that hide the complexities of syntax. In doing so,
the developers must understand the ClassAd mechanism and
provide a proper transformation if the application needs to
support user- or application-defined ClassAds. If it is a case of
testing the functionality of a server, creating a simple job
submission page can be a tedious and time consuming task.
Frequent changes in development testing pages can be time
consuming.

This paper describes a set of components and methods that
enable rapid development of a web application for Condor job
submission through support of the ClassAd mechanism and
Condor system. We designed and implemented visual Java
Server Faces (JSF) custom components representing the
ClassAd so that web application developers can easily develop
their Condor job submission client applications simply by
dragging and dropping our components on a web page designer
and by setting the look and feel on the property window without
much knowledge of ClassAd and/or Condor. Our component
also provides flexibility by supporting the end user defined User
ClassAd, and the web developer defined Application ClassAd,
and by supporting a transformation from the Application
ClassAd to the Submit ClassAd. The component can display the
resource information via a table-style visual component. The
expression editor and validator provide the ClassAd expression
checking, which ensures the correctness of user input before
submitting Condor jobs. We currently implemented ClassAd
visual components and transformation APIs but the expression
editor and validator is under development. In this paper, we
focus on the client-side Condor job submission application
development using our visual components and the end user and
the client application developer defined ClassAd supports.

II. TECHNOLOGIES AND RELATED WORKS
The Condor web components developed by this team consist

of custom visual Java Server Faces (JSF) components and Java
APIs. JSF is an application framework defined in JSR 127 [3,4]
which is used to create web-based user interfaces. JSF contains
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APIs for representing User Interface (UI) components,
managing their state, handling events and input validation, and
defining page navigation [5]. It also provides a JavaServer
Pages (JSP) custom tag library for expressing a JavaServer
Faces interface within a JSP page [5]. Our visual JSF
components can be directly integrated into a popular Java Web
IDE, NetBeans, especially the Visual Web Framework (VWF).
The NetBeans VWF supports rapid development of web
applications using a "What You See Is What You Get"
(WYSIWYG) designer with UI components representing
various HTML elements. The developers add our components
to the component libraries ofVWF in NetBeans and use them
through the palette ofUI components in the web page designer.

There are other related works which provide rapid web
application development. Grid Tag Libraries and Beans
(GTLAB) [6] provide reusable components for rapid portlet
development for using Grid services. GTLAB is used as a
library for creating new portal and portlet application in Open
Grid Computing Environments (OGCE) Portal and Gateway
Toolkit [7]. It supports abundant grid tag libraries based on JSF
for using Condor Web service, Birdbath. For example, its
<o:condorSubmit/> JSP custom tag can hide all the
complexities for Condor job submission. GTLAB was also
applied to build portlets for QuakeSim portal which simulates
the earthquake process [8,9,10]. Rapid system [11]
automatically generates a job submission portlet compatible
with JSR 168 based on a job submission XML document.
However, neither GTLAB nor Rapid supports a visual way to
develop job submissions. Our contribution is introducing a new
technology to wrap the complexity of the Condor job
submission through the visual web components. Moreover, we
provide flexibility on job submission pages by allowing user
and developer defined ClassAds and transformation to the
Submit ClassAds. The components that we are developing are
based upon the JSF standard and we expect that they will be
used to develop portlets and Condor based web JSF web
applications.

III. CONDOR WEB COMPONENT
Our Condor web components represent a ClassAd in the

Condor system. A ClassAd is a set of uniquely named
expressions and each named expression is called an attribute
[12,13]. The web components are built on top of a wrapper API
that provides a layer of isolation and interpretation to the server
side Condor API. They allow the developers to build
applications which interact with the wrapper API without the
developer needing to know the server side implementation. In
addition, the wrapper API provides a mechanism to associate
the ClassAd definition meta data. This information is used to
determine the kind of editor to use or provide tool tip help. We
categorize these definitions into five types: User, Application,
Site, Core, and Submit. This categorization is based on the use
case and by who provides the definitions.

User ClassAds are defined dynamically by the user at

Fig. 1. ClassAd definition editor. Web developers can define Application
ClassAds for their web application and generate an XML definition file using
our ClassAd definition editor

runtime. The use case for this type of ClassAd is for a more
general web application where users can specify their own jobs.
Application ClassAds are specified by the web developers and
can be specific to the domain of the application. The Site and
Core are ClassAds that are defined by the backend Condor
implementation. An example of a Core ClassAd would be
JobUniverse which is an internal Condor representation for the
Universe ClassAd. An example of a Site specific ClassAd might
be the name of the cluster on which the job should be
specifically directed. A Submit ClassAd is the output ClassAd
ofthe client application. This is transmitted to the server side on
the end user's job submission, combined with the Site ClassAd
and the Core ClassAd on the server side, and transformed finally
to the Condor ClassAd forjob submission to the Condor Server.

The definitions ofthese ClassAds are visible to the developer
to either propagate to the user or provide a transformation to
generate the required attribute information. Developers
construct a set of definitions that will be used within their
project and the corresponding transforms that will produce the
correct output. Once the definitions are created, the web
component can be employed to provide a user interface to the
application. We provide a ClassAd definition editor as shown in
Fig. 1 so that the web developers can easily define their own
Application ClassAd and generate an XML definition file. This

Fig. 2. Overall architecture of the component deployment. ClassAdTuple,
ClassAdTable, are UI components. Transformer is APIs to execute
transformation of different type of ClassAds.
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