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Abstract 

In this article we present a methodological approach for creating workflow models. Using a 

workflow model for data processing research can be considered a tool for quantitative management 

into project. The advantage of the approach of a workflow model in the research is that the data 

collected by investigating a large population studied, is processed automatically, dynamically and 

executed with real-time machine learning methods. In practice, this approach leads to the enrichment 

of the “Project Management Body of Knowledge”. Also the methodological framework can serve as a 

tool to initiate and train students interested in developing research projects. The article describes a 

scenario for creating a workflow model for communication management. 

1 Introduction 

Processing data from different research processes involves a computationally intensive, 

statistical analysis and interpretation techniques based on machine learning methods execution. To 

speed up and automate data processing it is necessary to create workflows that support the 

researcher or expert. Workflows can be created with different toolboxes specific data processing 

tasks. There are toolboxes for creating workflows for business - business workflows - but also for 

scientific research - scientific workflows. Scientific workflows can be composed of steps that 

follow the stages of a research process such as: acquisition, integration, reduction, analysis, 

visualization, and publication (e.g. in a shared database) of scientific data [02]. 

For researchers a scientific workflow is a model that can assure the automatization of data 

processing by executing the model in a repetitive way. Also, a scientific workflow is an additional 

support for monitoring the execution of algorithmic methods in real-time. 

In the first part of this article we present ways to model the processes researched, a 

mathematical model of a workflow, and a framework for creating a workflow. 

The second part is devoted to using the techniques for creating workflows with the help of the 

Weka toolbox. 

In the last part of the article we present a scenario in which we created a working model of 

such a workflow. Workflow model execution from the case study helps a researcher focus on the 

analysis of communication in project management. Based on the results of workflow execution, 

the researcher can draw interpretations motivate members by communicating in the project. 
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2 Modeling as a tool for manipulation the applicative and 

constructive entities 

2.1 Ways of modeling 

Natural or artificial processes are the object study of people concerned with increasingly 

discovering reality. In order to be understood and interpreted correctly these processes are 

represented by different models. As abstractions of essential attributes, models are characterized 

by a certain fidelity of the processes but the most important thing is that they help by simulating 

their execution in obtaining reliable solutions obtained after processing. 

Modeling is done in various forms in relation to the methods used in the field where it is 

produced. For example, in architecture iconic designs is used, while in economics symbolic 

modeling is used (through mathematical models). All modeling techniques are based on the 

mechanism of abstraction of things, phenomena and processes. Thus, obtaining an execution flow 

model for data processing is a good method for handling, automation and optimization of these 

processes. Methodologically speaking, designing a workflow model involves identifying the basic 

elements of the new workflow, assess and document key characteristics of process modeling, i .e. 

the following steps [04]:   

- Outline the workflow; 

- Detailing the various levels of work; 

- Evaluation and verification of sustainability at every level; 

- Review, or move to the next level of detail; 

- Iteration elements; 

- Review on a larger sample. 

2.2 Mathematical model of the workflow 

As a model of computation, a workflow can be abstracted by a mathematical representation as a 

graph as a set of pairs actor-connection, where the actor can be: a job, task or step work, and the 

connection is an arc routed [02]. Computation model on the workflow has the following notation: at w 

graph is associated with a set of input parameters p, a set of input data x and a set of output data y. 

Therefore, we represent the model as a workflow application form  

M: W  P  X → Y,  where w  W, p  P, x  X and y  Y.   

M application is defined as  y = M (Wp (x)),  i.e. any w workflow of W for proper parameter 

set to p and input x, workflow determines an output y. This graph model is found in the Kepler system, 

a system for creating scientific workflows [11]. 

2.3 A framework for workflow model 

A framework based on a workflow model can support the process management task be it 

social, economic or scientific. The management of the scientific processes can be assisted by  

framework which is modelled through a scientific workflow. 

Scientific workflows have specific operations research and are planned during the design flow. 

Execution is conducted at runtime; the user specifies data processing operations flow while 

dependencies are specified by the workflow designer. Typically, workflows are represented 

visually by the use of block diagrams, or by specifying them by means of a specific programming 

language [06]. 

The researcher utilizes a workflow as a deliverable in his project as a recipe to automate, 

document, and make possible a scientific process repeatability. Thus the scientific workflow has a 

life cycle like any other artefact from the project. 
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 The life cycle of scientific workflow route is feasible and has associated phases as: 

development, implementation and execution of scientific workflows. These phases  are largely an 

endorsement by the workflow systems, systems that have methods and techniques of data mining.  

 Table 1 shows the key elements underlying the design of a workflow model to a process of 

analysis based on a relationship of communication. 

 

Table 1. Phases of a design methodology for workflow model. 
(adapted from A. Sharp and P. McDermott, Workflow Modeling) 

 
 

Three categories of tasks are shown in Table 1, which underline building a workflow model: 1) 

Entry in the context of the research process by clarifying the scope, objectives and performance 

metrics, 2) Understanding the workflow as the research process the task of organizing, building work 

steps, creating charts and other details, 3) Defining the process and requirements for workflow 

modeling. 

 

 
Figure 1: Workflow model for creating and processing a communication relationship. 
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A scientific workflow can be created with the Weka toolbox. It has even been called 

“Knowledge Flow” environment. This application has the possibility to create a flow of data 

processing to get a model to be represented as accurately as possible and help with the simulation 

of a scientific process. Moreover, it contributes to the implementation of the so-called quantitative 

management. 

A flow pattern is illustrated in Figure 1. This model simulates the processing of instances of a 

relationship with attributes of a process of communication.  

In the model in Figure1 we have followed the design of a workflow designed for processing a 

communication relationship. That is, we structured and framed the research process, we set 

semantics of tasks and next we designed the flow model (model that reproduces the process). 

3 Modeling technique by Weka 

There are several toolboxes that can be used for the creation of workflows as can be seen in 

summary of Table 2. 

 

Tabel 2: Categories of toolboxes for the management and execution of workflows [03][08]. 

 

A good toolbox to achieve workflows for different areas such as the scientific, medical, social, 

economic is Weka. Weka Workbench has an interface for creating and processing a data stream 

called KnowledgeFlow. With KnowledgeFlow tool we can create frameworks planned to 

automate and execute a model or even a Scientific Workflow Life Cycle. The KnowledgeFlow 

supports Life Cycle phases including design and workflow composition, workflow resource 

planning, execution workflow execution analysis, visualization and dissemination.  

A workflow created in Weka KnowledgeFlow has the following data processing and 

relationship attributes as input: a layout style of intuitive data flow, processing data in batches or 

incrementally, processing multiple batches or streams in parallel (each separate stream runs in its 

own thread) chains of data filters, prospects for models produced by classifiers for each cross -

validation, visualization performance incremental classifiers during processing (classification 

accuracy, RMS error, predictions, etc.) facility to allow easy addition of  new components to 

KnowledgeFlow (plug-ins). 

When creating a workflow model, specifically simulate a process that complies with the 

majority, the next steps (with sub-steps) to build a graph with nodes and connectors: 1) the 

addition of nodes needed (add new node; add corresponding data source node; assignment class, 
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 and adding CrossValidationFoldmaker node; add the node classifier, adding performance 

evaluation node, add visualization, etc..); 2) connecting nodes (connecting the two by two and 

chaining nodes) ; 3) execution of the startup process of the DataSource node "Start loading", 4) 

viewing the results (if the execution was done correctly, the results will be presented in a separate 

window).  

4 Case Study: Project Communication Management 

We present a detailed case study to illustrate the concepts discussed in the previous sections. 

More concretely we chose a workflow for processing communication data. The data is structured 

in a relationship with instances of communication. 

Each instance contains values motivating communication characteristics. The communication 

relationship has seven attributes: five attributes are characteristics of communication motivating 

(satisfaction, trust, openness, listening, encouraging), and two are auxiliary attributes (role 

communicator class project and communication). Auxiliary attribute called ClasaCom is one with 

binary values and aims to assign each instance of communication value ("yes" above average 

characteristics of motivation and "no" otherwise). ClasaCom attribute is important to train 

classification or clustering methods in the model created with Weka. 

We have created a workflow with KnowledgeFlow tool for researcher studying 

communication projects.   

This workflow involves creating a model of analysis and interpretation of communication 

motivation for the a portfolio of IT projects. Here there are a series of specific problems which are 

not found in other types of research workflows. In our view, the workflow is a directed graph, ie a 

flow of execution of several data processing tasks to build a model of motivating communication. 

On the other hand in the model we execute the workflow in order to deliver results for the 

interpretation of communication motivation.  

 

 
Figure 3: Workflow for data processing of motivating communication. 
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Resource input workflow is a communication relationship populated with values recorded by 

interviewing different stakeholders in software development projects. Attributes of a 

communication instance have characteristic values of motivation, measured on a Likert scale from 

1 to 5, values that describe motivating communication management projects at different levels of 

communication. Task by the stream processing model does not contain complex computations, but 

the application of statistical techniques lead to new interpretation motivational attributes of 

communication quality in IT projects. Also, the flow of execution classifications / clustering and 

filtering leads to results that can be viewed through textual tables, graphs and diagrams necessary 

for the qualitative interpretations of motivation communication projects.   

During flow model different backups, charts, graphs and data archiving management  are 

made. Such a workflow that focuses on the detailed running Weka system, communication 

researcher is left to deal with the results of the execution model, the researcher end user 

workflow. 

Such a worflow is illustrated in Figure 3.  

Mapping Workflows to Resources  – shall be made the start node of the workflow, where the 

input is a spreadsheet of the type CSV, which node 2 is transformed into a dataset, file type 

ARFF. Once the data resource has been assigned to the Workflow it is available for any type of 

connection allowed in Workflow processing. Resource input is a relation that contains instances 

of communication and motivation attributes values of communication, as described above. 

Workflow Execution – can be done in two ways: automatically or bach. Workflow in Figure 3 

runs bach researcher monitored. During processing flow runs: attribute selection, filtering data 

test drive data execution algorithms, running algorithms on test data, etc. 

 

  
Figure 4: Part of J48 graph wiew with the branchs of the decision tree. 

 

A result from procesing the data, after a clssifying algorythm from the clas DC45 has been 

applied, is a J48 graph presented in figure 4 and a 3D chart of the motivation characteristics of 

communication presented in Figure 5. In the graph from Figure 4 a trail is shown which suggests a 

decision rule for obtaining optimal motivation from communication in projects. In the chart from 

Figure 5, which is represented in 3D, we have the distribution and the characteristics of 

motivation in the communication process by satisfaction, trust, an opening.    
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Figure 5: A 3D reprsentation of the communication characteristics of motivation.  

 

Workflow Reuse – this workflow is saved as a .kfml file and an be used later on other data that is 

being collected. Also results of the workflow execution can be saved which in turn can be used for 

interpretations, comparisons and analysis.  

5 Conclusions  

Since the area of research is widening and research time spent is becoming more precious the 

working mechanism proposed in this article is a good design for more efficient and faster processing 

research data. 

Methodological considerations suggested us to create efficient workflows is a framework for 

building workflows. Workflows automatize iterative tasks of data processing, so that researchers can 

better focus on the management experiment, and in this way they can more effectively manage the 

research process. 

Workflows created with Weka are easy ways to process data using statistical techniques and 

methods of machine learnig. In developing a workflow there are various posiblities of creating 

important views of the results obtained after the data processing takes places. 

Doing research work supported by workflows, encourage reuse of future results prelurare by 

automating a process, both within a project and a portfolio of projects. 

The workflow environment presented can be extrapolated and used in distributed process research 

data, in grid computing and in web service orietd. Moreover, Weka has a working version Weka4WS 

which can design the workflow-oriented Web services (Web Service-Oriented).   
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