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Abstract. Workflow is an important approach for the specification and man-
agement of complex processing tasks. This approach is especially powerful for
utilizing distributed service and processing resources in grid systems. Some re-
searches on the combination of workflow and grid exist, leading to many ap-
proaches to grid workflow support. We describe our MOM-based Service Flow
Management System composing complex processing chains. We describe the
technologies to enable the execution of these processing chains across wide-
area computing systems.

1 Introduction

Grid computing aims to utilize distributed services owned or provided by different
organizations as a single, unified service. For example, many computing and data
intensive scientific applications require a series of tasks to solve sophisticated prob-
lem collaboratively. Thus, how to glue services distributed over Internet and across
organizations is the key problem for grid computing. Workflow technique can satisfy
these requirements. Workflow is a technique by which a complex process is expressed
as an interconnected series of smaller, less complicated tasks. The concept of work-
flow has successfully been used in many areas.

Due to the great capabilities of workflow to interconnect tasks, grid workflow has
emerged. Some goals of grid workflow include: description of the interactions of grid
services, composition of grid services and ability to trigger services if necessary. Cur-
rently, workflow systems for grid services are evoking a high degree of interest. In
this paper we describe our approach to grid workflow.

The remainder of this paper is organized as follows: First, we review some related
works. Then, we present our workflow definition language. In section 4, we describe
our grid workflow architecture. Finally, we end this paper with conclusion.

2 Related Works

The goal of grid computing is to provide a service-oriented infrastructure that lever-
ages standardized protocols and services to enable pervasive access to, and coordi-
nated sharing of geographically distributed services and resources. New higher-level
services and applications can be constructed from the available services through
workflow.
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There is a limited amount of work related to the issues of the combination of grid
and workflow in the grid computing community. Research efforts on grid workflow
include Webflow [1], Chimera Virtual Data System (GriPhyN) [2], Symphony [3],
DAGMan [4], UNICORE [5], and XCAT [6]. Webflow, one of the earlier workflow
systems, supportS application composition in Grid environments. The Chimera Vir-
tual Data System considers grid workflows as static graphs of services. Symphony is
a framework for combining existing codes to meta-programs. DAGMan manages the
dependencies between jobs and schedule jobs according to their dependency relation.
XCAT Application Factories address workflow related issues for grid-based compo-
nents within the Common Component Architecture (CCA) framework [7].

The key issue that differentiates our work from these is that we focus more on ser-
vice-level support, workflow definition language, distributed workflow management
and scheduling, as opposed to some researches at the programming level. The goals
are to define a workflow definition language and provide the scheduling solution for
services in distributed environment. One advantage of our approach is that services
can be selected and scheduled dynamically. This is especially suitable for dynamical
grid environments.

3 Workflow Definition Language

In a distributed system, users’ requests can be represented as flows of services linked
together. An important portion of service flow (workflow) is the definition of the
process logic, which is expressed by the usage of a workflow specification language.
The Event-based Service Flow Definition Language (ESFL) is a workflow specifica-
tion language defined in our workflow approach.

In ESFL, the definition of a workflow or a process is specified in process element.
The process element has a reference attribute to identify the process uniquely. The
process elements are important building blocks of ESFL. The process elements in-
clude three kinds of sub-elements: basic element, construction element and associa-
tion element.

The basic element can be any one of the following: activity (A step or task to be
performed); event (occurrence of a particular situation or condition).

The activity types and event types can be constructed from construction element.
The construction element is as follows: choice (exactly one activity (event) out of a
set of activities (events)); and (all activities (events) out of a set of activities (events));
or (any one activity (event) out of two activities (events)).

The association element includes only one element: OnEvent. The OnEvent ele-
ment indicates which activity should be executed when an event occurs and which
event will occurs after the completion of the activity.

4 The MOM-Based Grid Workflow Management System

Users can describe the interactions between grid services by using of ESFL. Work-
flow system can orchestrate or control the interactions between services, which are
used to perform tasks, such as computing task and storage task.

Our approach to workflow management in grid environments is MOM-based Ser-
vice Flow Management Systems (MSFMS). MSFMS provides high-level middleware
to enables transparent access to services and resources distributed over a wide-area
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network. The fundamental ideas behind the MSFMS are very simple: it consists of a
collection of federated servers with hosting MSFMS engine or brokers to applica-
tions, or services. The federations of processing resources, which host the MSFMS
environment, all make their own placement and scheduling decisions independent of
each other. The MSFMS environment provides the necessary framework for the
seamless scheduling and execution of the component parts of the users' requests
across the distributed system to ensure the request is fulfilled.
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Fig. 1. The Architecture of MSFMS

The architecture of MSFMS adopts a service-oriented perspective, with a high de-
gree of automation that supports flexible collaborations and computations on a large
scale, as illustrated in Fig.1. In the architecture, workflow engines are central to the
architecture of the MSFMS. Workflow engines are distributed across grid environ-
ment. We adopt the cMOM (Composite-Event-Based Message-Oriented Middleware)
[8] as MSEMS engine. Services or resources can register themselves in one or more
workflow engines. MSFMS engine can schedule those services and resources regis-
tered in the engine. An ESFL workflow definition can be seen as a template for creat-
ing grid services instances, performing a set of operations on the instances and finally
destroying them. Therefore, MSFMS engines can also register themselves into other
engines. By this means, MSFMS engines can be dynamically assembled into many
architectures, such as Peer to Peer architecture, or layer architecture. Due to the dy-
namic nature of the grid environment, the MSFMS is suitable for grid environment.

5 Conclusion

In this paper, a MOM-based Service Flow Management System (MSFMS) is pro-
posed. MSFMS enables the integration of services and resources within and across
organizations. In MSFMS, we propose an XML-based workflow definition language,
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namely Event-based Service Flow Definition Language (ESFL). Compared with other
workflow definition language, ESFL is simple, however, it satisfies grid workflow
requirements and users can compose complex service flow using ESFL. Furthermore
we describe the architecture of MSFMS to demonstrate the great flexibility.
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