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Software in general is thoroughly analyzed before it is released to its users. Business
processes often are not — at least not as thoroughly as it could be - before they are
released to their users, e.g., employees or software agents. This paper ascribes this practice
to the lack of suitable instruments for business process analysts, who design the processes,
and aims to provide them with the necessary instruments to allow them to also analyze
their processes. We use the spreadsheet paradigm to represent business process analysis
tasks, such as writing metrics and assertions, running performance analysis and ver-
ification tasks, and reporting on the outcomes, and implement a spreadsheet-based tool
for business process analysis. The results of two independent user studies demonstrate
the viability of the approach.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

The analysis of a piece of software, e.g., an algorithm or
a mobile app, is a highly technical and daunting task
typically performed by developers or testers who have the
necessary technical background to know what to analyze
and how. What is important is that the piece of software is
analyzed by someone with the right skills, tools and
methodologies.

Interestingly, when it comes to business processes (BPs)
this is not common practice. In fact, the BP analysts, who
design the processes to be executed, often do not have the
necessary instruments to analyze their artifacts, i.e., the
business process models.
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In the context of Business Process Management Sys-
tems (BPMSs), the tasks in the process models are typically
implemented using web services [1]. The web services can
be either fully automated or it can provide a web appli-
cation that allows human operators to perform the tasks
through suitable user interfaces. For this type of business
processes, which implementation requires involving
developers, the analysis is, therefore, done again by the
developers, if at all. This in turn means that the concerns of
the actual owners of the artifacts, the BP analysts, may not
be properly taken into account before implementing and
running the production processes. Identifying issues at this
late stage of the process lifecycle can be time-consuming
and costly.

Let us consider, for example, the travel expense reim-
bursement process in Fig. 1(a). Furthermore, let us assume
that the process is currently in use in a service-based BPM
system and that some problems have been identified by
the BP analyst of the company. More concretely, he has
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| The travel expense reimbursement process

< "Travel expense reimbursement", 637, "2010-03-13 10:13:55", "2010-03-13 15:16:21",
[<“Review completeness of the form”, "Duration", "Duration of trip in days", "Number", 21>.... ],
[<"T1", 1800>, <"T2", 2400>, ... ] >

< "Travel expense reimbursement", 638, "2010-03-13 10:28:01", "2010-03-13 14:59:43",
[<“Review completeness of the form”, "Duration", "Duration of trip in days", "Number", 5>.... ],
[<"T1", 1500>, <"T2", 2200>, ... ] >

Process execution evidences stored in a log

Fig. 1. BPMN model of a travel expense reimbursement process and a possible execution log.

noticed that with the current resources assigned to oper-
ate this process, only 70% of all the reimbursement
requests are processed on time. The BP analyst would like
to change the process in order to improve its performance
without the need of having to increase the amount of
resources assigned to the process. In addition to this, he
has also noticed that the amount of many reimbursement
requests are far below the operational costs of having to
run the BP to process the request and that, in such cases, it
may just be better to immediately reimburse the employee
without having to run the whole process and incur in costs
that are not justified by the requested amount.

Before investing the necessary effort for implementing
and deploying changes in the process, the BP analyst needs
to find answers to key questions, such as how many
reimbursement requests, per quarter of the year, fall within
the 30% of requests that are not processed on time, what
should the value be for the amount requested under which
the request is immediately reimbursed, and whether all these
requests can be reimbursed without exceeding the maximum
amount of 15K euros imposed by the accounting department.
These are business questions that require the possibility to
try different process execution scenarios that reproduce
different execution outcomes. The BP analyst needs to be
able to specify the typical behavior per quarter of the year,
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