
© University of Southampton IT Innovation Centre, Elsag Datamat spa and Grid Systems, 
S.A. 2007-2008 

 

 NextGRID: Generalized Specifications Page 1 of 8 

 
 
 
 
 

 
 

 
NextGRID Workflow Use Cases 

 

 
Editors: Justin Ferris IT Innovation 
 Nikolaos Matskanis IT Innovation 
 
Date Author Comments Version Status 
2007-03-09 JF Document skeleton 0.1 Draft 
2007-03-22 NM Introduction 0.2 Draft 
2007-05-04 JF Fixed typos 0.3 Draft 
2007-08-06 JF Reorganised sections and added the 

introduction, use cases and 
references. 

0.4 Draft 

2008-03-19 JF Addressed reviewers comments 0.5 Draft 
2008-03-20 JF Change tracking and comments 

removed 
1.0 Final 

 



© University of Southampton IT Innovation Centre, Elsag Datamat spa and Grid Systems, 
S.A. 2007-2008 

 

 NextGRID: Generalized Specifications Page 2 of 8 

 

1 INTRODUCTION................................................................................................. 3 

2 USE CASES........................................................................................................ 3 

2.1 Workflow author ing and editing........................................................................................................... 4 

2.2 Workflow enactment .............................................................................................................................. 4 
2.2.1 Workflow Model .................................................................................................................................. 5 
2.2.2 Enactment Model ................................................................................................................................. 6 

3 REFERENCES.................................................................................................... 8 
 



© University of Southampton IT Innovation Centre, Elsag Datamat spa and Grid Systems, 
S.A. 2007-2008 

 

 NextGRID: Generalized Specifications Page 3 of 8 

1 Introduction 
The NextGRID Workflow Specifications (hereafter, “ the Specifications” ) include the 
NextGRID Workflow Language Profile (hereafter, “ the Language Profile” ) and Adaptive 
Workflow API (hereafter, “ the Adaptive API” ). 
 
The Language Profile describes a profile over OWL-S [1] for representation and XML 
serialisation of dynamic workflows in NextGRID. The Adaptive API describes an Application 
Programming Interface (API) for programmatic construction and execution of workflows. 
 
This document describes use cases relating to workflow authoring, editing and enactment that 
motivate the Specifications. 
 
Workflow has a major role in Grid dynamics and is adopted as the core technology for 
realising grid dynamics in NextGRID. It provides the ability to compose and dynamically 
adapt grid services available in distributed systems and orchestrate their execution. 

The workflow components, the services and their environment compose an infrastructure that 
is described in NextGRID as the concept of Grid Virtual Infrastructure Model or Grid VIM 
[2][3]. 

2 Use cases 
Figure 1 outlines the use cases relevant to workflow and the Specifications. 
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Figure 1 Workflow use cases 

An Application Developer authors and edits a workflow that is concerned with the application 
steps and constraints necessary to perform the functional processes of the application.  
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A Service Developer edits and makes available to clients a workflow that describes the 
processes, pre-requisites, constraints and sequences necessary to correctly orchestrate 
operations provided by a service. 
 
A Business Process Developer is an actor concerned with creating workflows that describe 
business processes for procuring resources and services offered by a service provider. Such 
workflows may describe processes for correctly negotiating an SLA with a service provider, 
for example. A Business Process Developer may be at a service provider organisation or may 
be a customer. A customer Business Process Developer may be concerned with modifying 
workflows provided by a service provider Business Process Developer, to reflect customer 
policies. 
 
When an application workflow is executed at runtime, during Workflow Enactment, 
workflows that describe the application steps, service provisioning and resource procurement 
must be dynamically combined to successfully execute the application. In some cases, this can 
result in a Procurement Manager executing a Procurement Workflow to obtain resources that 
are required to accommodate workflow execution. 

2.1 Workflow authoring and editing 
Authoring and editing use cases require both a graphical environment for creating and 
modifying workflows and a programmatic API so that more advanced users can create 
workflows without the constraints of a graphical tool. 
 
Workflow documents must be exchanged between authoring/editing tools and the Workflow 
Enactment engine. This means that a standard workflow language serialisation format is 
required in addition to a standard programmatic API for workflow authoring. 

2.2 Workflow enactment 
As indicated in Figure 1, Workflow Enactment requires the combination and dynamic 
execution of workflows authored by different actors. 

This section discusses the dynamic workflow enactment model that underlies the functionality 
for combining different kinds of workflows at runtime. 

A clear requirement is for a workflow model and standard language and serialisation format, 
so that workflow documents can be exchanged between different components and services in 
a meaningful way. The workflow enactment model also motivates the need for a standard API 
(the “Adaptive API” ) for workflow authoring and execution. 

The workflow enactment is based on "evaluate - apply" cycles, borrowed from functional 
programming. The aim of the evaluation is to replace abstract service descriptions with 
concrete services at runtime using components of the Grid VIM. The apply phase that 
follows, executes the concrete processes. 

The analysis of the Grid VIM enactment procedure shows that the following aspects must be 
supported to enable run-time adaptable infrastructure: 

·  Run-time bindings: workflows need not specify a binding of every task to a specific 
service, so that the bindings can be chosen at run-time. 

·  Workflow substitution: some abstract tasks may be bound at run time to more detailed 
workflows that can be inserted into the enactment at run-time. A common example is 
substitutions with template business operations such as account and billing workflows. 
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·  Workflow prioritisation. Critical processes, which are either expensive in resources or 
define the result or the performance of the workflow, must have high priority in the 
evaluation order. 

·  Workflow language provides semantic addition to the service description. The 
semantic enrichments should be used for discovery and selection of the binding.  

·  Workflow model API. The workflow model must be independent of the representation 
language. It must be possible for workflows to be constructed and enacted using a 
programmable API. 

2.2.1 Workflow Model 

Note that in this document the general term ‘Workflow’  is used loosely to mean the definition 
of a set of tasks that are combined with execution and other constraints to achieve a higher 
task or application. 

The Workflow Enactment model should be capable of representing and orchestrating services 
and resources in a dynamic distributed environment. In such an environment, the workflow 
model should focus on the service representation and the way it is composed using a 
structured set of service operations connected with control and data flow constraints.   

In the NextGRID workflow model, the specification of orchestration of one or more Web 
service operations is represented by a Process. The Process is the main building block of the 
model, which is named Process Object Model (POM) [4]. An abstract operation, that contains 
mainly semantic description of its functionality, is represented by the AbstractProcess entity. 
An AtomicProcess is used to represent an indivisible task such as execution of a Web service 
operation.  The concept of ControlProcess is used provide different ways to express execution 
constraints on sets of Processes, for example for sequences, loops and conditionals. Note that 
hierarchical workflows are achieved using the composition pattern. ControlProcess subtypes 
are themselves Processes and compose other Processes (not shown). 

The class diagram for the most significant classes in the POM is provided in Figure 2. 
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Figure 2 Process Object Model class overview 
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Note that inputs and outputs for a Process are modelled as instances of a Reference (not 
shown). At this stage the intention is that the Reference should contain information about 
access to a specific data item, either through a data service compliant to some specification or 
through a standard transfer protocol. 

2.2.2 Enactment Model 

As already mentioned the “evaluate-apply”  cycle is the NextGRID approach to enable 
dynamic adaptation of cross organisation business models during workflow execution. 
According to this approach, the initial application workflow may - and in most cases will - 
have abstract processes. These processes must be evaluated before they are executed. Before 
evaluation of the workflow the evaluation order is defined. The purpose of having an 
evaluation order is to locate problems with availability of bindings for the abstract processes 
on critical parts of the workflow. 

The evaluation of the workflow includes discovery (if necessary), negotiation and selection 
steps. The Discovery step aims to find available services and their SLAs. If discovery fails, 
the Negotiation of SLAs with available service providers is triggered. Lastly Selection 
throughout the whole workflow is being performed by the selection components to determine 
the best from the available candidates for each step. The intention of the evaluation model 
developments is to let the abstract process define the evaluation procedure and manage, 
through handlers, the evaluation capabilities. 

Evaluation produces “concrete”  processes that are either Service instances or sub-workflows 
which may contain AbstractProcesses that have to be evaluated. On successful evaluation of 
the current branch of the workflow, execution of services follows. As with the evaluation, 
execution is handled inside the Service entity. In this way, an object oriented design is 
adopted. 

Figure 3 describes the evaluation procedure. 

 
Figure 3 Evaluation procedure 
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A brief representation of the enactment engine, its interfaces with other components of the 
VIM and the object model of the workflow are given in Figure 4. 

 
Figure 4 VIM Enactment Engine key inter faces to external components 
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