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Abstract: The Open Grid Services Architecture (OGSA) 
has been a major step forward for Grid Computing, but its 
de facto reliance on the Web Services Resource 
Framework (WSRF) and WS-Notification have left some in 
the community questioning if the Grid software and 
protocols have become too complex.  In this paper, we 
consider the feasibility of an "alternative" software stack, 
based on WS-Transfer and WS-Eventing. We compare and 
evaluate WSRF/WS-Notification vs. WS-Transfer/WS-
Eventing, first via a "hello world" service and then via a 
more complete Grid scenario for remote execution called 
"Grid-in-a-Box". By qualitatively and quantitatively 
evaluating each approach, we find that while subtle 
differences exist (e.g., the naming of resources, the 
creation of resources), the stacks are overwhelmingly 
equivalent in their functionality and implied performance. 
Overall, this paper uniquely shows that there could be 
alternative software stacks for OGSA-based Grids.

1 Introduction 

While few people argue against the potential of Web 
services as the infrastructure upon which to re-factor and 
extend traditional Grid Computing such as Legion [1] and 
Globus [2], some people in the community believe that the 
de facto reliance in the Open Grid Services Architecture 
(OGSA) [3] on the Web Services Resource Framework 
(WSRF) [4] and WS-Notification (WSN) [5] will lead to 
fragile and non-scalable systems. A second, alternative 
approach that is increasingly discussed is based on WS-
Transfer [6] (with its REST-style four basic operations of 
Get, Put, Delete, and Create) and WS-Eventing [7]. 
Because there has been no concrete comparison of the two 
approaches, the community discussion regarding the 

pros/cons of each is often largely based on intuition. 
Without a specific comparison, this discussion will 
continue to polarize the Grid community, with implications 
for the broader Web services community as well.  

The contribution of this paper is the first tangible, 
qualitative and quantitative comparison of WSRF/WSN 
and WS-Transfer/WS-Eventing, first via a "hello world" 
service and then via a more complete Grid scenario for 
remote execution we refer to as "Grid-in-a-Box". By 
evaluating each approach, we find that subtle differences 
exist (e.g., the naming of resources, the creation of 
resources) but they are overwhelmingly equivalent in their 
functionality and implied performance.  
     The goal of WSRF/WSN, which is to facilitate 
client-driven state management in Web services, is itself 
controversial. (Even with respect to Grid computing, 
resource-orientation is not the only approach, with WS-
GAF [8] being a notable alternative.) WSRF and WS-
Transfer at their core expose a simple get/set interface to 
resource state (and appear to be excellent replacements for 
the Simple Network Management Protocol, SNMP) but it 
is not clear whether this is a general architectural 
framework upon which to build applications. In this paper, 
we only indirectly address the value of client-side state 
management because it is difficult to assess definitively. 
Instead, to make a concrete contribution based on 
measurable experiments, we largely assume that this goal 
of state management is appropriate and accomplishable, 
and that the issue is whether or not WSRF/WSN is the best 
or perhaps only feasible approach. Overall, by analyzing: 
(a) the two sets of specifications, (b) our implementation 
of the two sets of specifications, and (c) the use of these 
implementations for a single service and a more complex 
combination of services, this paper uniquely shows that 
there can be alternative software stacks for OGSA-based 
Grids.  

This paper is organized as follows. In Section 2, we 
describe the two sets of specifications: first WSRF and 
WS-Notification and then WS-Transfer and WS-Eventing. 
Section 3 describes our experiences gained while 
implementing the two sets of specifications: WSRF/WSN 
in Section 3.1 and WS-Transfer in Section 3.2 (a free 
implementation of WS-Eventing is also discussed here). 
Section 4 contains a qualitative and quantitative 
comparison of the "hello world" application and the more 
full-featured "Grid-in-a-box" application.  Section 5 
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