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Abstract. We introduce the Business Process Services Portal as an approach to
make business processes more actionable and to reduce the entaaniee for
tool developers in adopting novel process-related technologies. 0giedss pro-
cess services portal makes several process-related web sewvédleble in a tool-
independent manner, relying on REST technology and making use BPEN 2.0
standard. The current set of services includes for example thedtieral decom-
position, control flow analysis, comparison, simulation, and summaityusiness
processes. The provisioning as services makes it easy for thirdtpal$yto include
and further compose the technologies based on their needs. In additpmrial
providing a web-based graphical user interface helps human usexplre and
familiarize themselves with the services.

1 Motivation

Many interesting technologies have been developed in thetpat help users gain addi-
tional insight into their business process models. Usutiigyalgorithmic solutions under-
lying a technology are published in a research publicati@haaprototype is implemented
in some business process modeling tool. Unfortunately,ahproach makes it very hard
for other researchers to reuse and extend existing tecgmdloorder to do so, they often

need to reimplement an algorithm based on the publicatiandnits relevant details. If

the prototype is made available for download to other usees)gineering of the code is
frequently time-consuming and not always an option of cholgpically, the prototype is

part of a larger tool and it is hard to refactor it for use in fiedent context, due to miss-
ing componentization. Frequently, the user interestedtechnology also discovers that
only a subset of models in a given process modeling langusageviered and that other
technical requirements remained unaddressed. Conségueunsing a technology is very
expensive and often ineffective. More than a few reuse gitemave failed at an early
stage.

With the Business Process Services Portal, we presentwaseftision for Business
Process Management (BPM) where tools are developed asamlalygof distributed ser-
vices encapsulating existing BPM technologies and silyiplif their reuse. Human users
can explore the functionality of services through a graghiser interface, whereas tools
can leverage the services following common principles ddraise-oriented architecture.



2 Portal Overview

The Business Process Services Portal is publicly availglléehe IBM Research Labs
Experimental Technology site Attp:/business-services.researchlabs.ibm. dti@atures
an evolving set of services that address various needsladtsiltlers in business process
management. A business process modeling tool can inclutlbeefit from an available
service by exploiting its REST interface and easy-to-usa 3tubs. A human user, for
example a business analyst, can try out the services usergydphical user interface pro-
vided by the portal. Service documentation, an intuitiveruisterface for humans to try out
a service, and sample data are available at the portal. IBbarehers benefit from the por-
tal, because it allows them to make their technology aviglaba tool-independent man-
ner to a wider audience and to get early feedback on the fumality and non-functional
properties, such as for example performance and constityatila service.
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Fig. 1. User Interface of the Services Portal.

With the increased adoption of the BPMN 2.0 standard, maals tmove towards a
standard representation of business process models.eFudle, the BPM community
focuses on the semantic properties of the BPMN language whlegloping algorithmic
techniques that provide further insight into these mod#htss facilitates the reuse of ex-
isting BPM technologies in different environments. Figalhe need for reuse increases as



users in general are becoming more demanding in what theltaanhieve with business
process models.

The graphical user interface of the portal is shown in Fiduidote that the set of ser-
vices on the portal is changing and it may happen that notaltidbed services are always
online. Some services may also exhibit a changed behavtalour ongoing research
and new services, not described here, may appear on thé goateytime, whereas others
get removed.

3 Summary of the Current Set of Business Process Services

The following services are available on the portal at thestwhwriting of this technical
report:

Process structure tree generationThis service computes the process structure tree
(PST) [7] for a given business process. The PST is the refplirsing the control-flow
graph of a business process model into a hierarchy of subgyraplledfragments with

a single entry and single exit. While this service may provichited value just by itself,

it is a core component of many other services, viz. contmi+fhnalysis, layout, process
matching, similarity search, or subprocess refactorifge PST can be thought of as a
parse tree of the control-flow graph of the business prodegsatiows different applica-
tions to analyze the business process by analyzing its fatgnn isolation, which helps

to deal with the complexity of larger business process nmdel

Control-flow analysis:This service checks the soundness of a process, i.e., tapabef
deadlock and lack of synchronization errors in its contmiflThe analysis is performed
using state space exploration. This service uses the PS&cmnpose the process into
fragments. Each fragment can then be analyzed in isolatibith speeds up the analysis.
Moreover, many fragments have a simple structure that caanbkyzed efficiently using
heuristics. The fragment decomposition makes it posstbtietect multiple errors in one
run of the service with each error localized in a specifictinagt. More details are given
in [1].

Automatic layout: The automatic layout service determines how to arrangedtidtees
and gateways in a business process model to facilitate hwo@prehension. It uses a
linear time algorithm to lay out the control-flow graph of @pess model. The algorithm
reuses the process structure tree service to compute tlaedhig of so-called Single Entry
and Single Exit (SESE) fragments. Once the fragments ar@utad, the algorithm cate-
gorizes the fragments into sequence, loop, and unstruttragments and applies specific
layout methods to arrange a fragment category. The laygatighm for unstructured frag-
ments is based on a spanning tree computation of the workfiaphgf a business process
model.

Process matching and difference analysRrocess matching establishes a mapping be-
tween the elements of two process models, which can for eleabgused to compute
their common parts and differences. The current versiorhefgrocess matching ser-
vice matches the activities of two process models based @nrilame similarity using
the string-edit distance and then aggregates this matéhtoga matching of fragments



reusing the PST of the models. The difference analysis&etakes two process models
and a matching as for example computed by the matching seagiénput and returns a
difference model as described in [3, 5, 2].

Similarity search: The similarity search service analyzes a collection of tess process
models to find similar parts of processes which occur in dbffié processes. It makes it
possible to identify redundancies and differences betvi@enor more process models,
within a process model collection, or between two diffefgmatcess model collections.

More precisely, the similarity search compares all proegsme by one, and tries to
find pairs of tasks with similar names in them. Based on thasle pairs, similar process
fragments between the two processes are found. For agggasks into sets of tasks,
so-called fragments, the refined process structure treset EEach pair of similar process
fragments is evaluated using several measures, whichidedwow well the fragments
match under different viewpoints:

— Quality: the average similarity of the matched tasks.

— Completeness: the percentage of tasks that are matched.

— Jaccard: the number of tasks that occur in both fragmeatsttie number of matched
pairs of tasks in the two fragments divided by the numbersigavhich occur in only
one of them.

The output of the service consists of a list of fragment pglaiusd, grouped by pairs of
processes. The fragments pairs are filtered as followsettthre several fragments which
contain the same set of matched tasks, then only the fragwiémffewest unmatched
elements is displayed. Current work investigates the usgrayphical visualizations to
provide more detailed insights and improve the consumgligr human users on large
process collections.

Processes summarizerA large number of processes, sometimes in different natafio
are being created, stored and reused during business gritesn |IT implementations.
However, a user today can get little insight from such a ctibe other than to search
it with a keyword based query interface. In response, weidenshe problem of sum-
marizing processes in a collection and provide a flexibletsm that is agnostic to any
input representation. The service works on any availale tf process content ranging
from metadata, syntactic step information, process featinterpreted as semantic anno-
tations to multi-dimensional textual content. The summangvides insights about what
the repository contains at the aggregate level as well aslineds (clusters) of processes
using an extensible set of process distance measures [lyiAg the technique on diverse
process repositories consisting of hundreds of processestown that the technique can
shed correct and valuable information where none existéatde

Subprocess refactoringRe-organzing the subprocesses within a business process mo
is one of the key changes applied during process modelingép khe process model
readable and well-structured. The re-organization ireuthe disaggregation of an exist-
ing subprocess and the embedding of the subprocess eleimerttse surrounding parent
process as well as the selection of a set of process elenmerdagdregation into a newly
created subprocess. The subprocess refactoring sendgegl@s both capabilities. It ex-
tends our previous refactoring implementation to extractialine subprocesses for IBM
WebSphere Business Modeler [4] to BPMN 2.0 models.



Processes simulationSimulating the business processes fluent operation is otteeof
most vital ways to obtain a sense about the expected perfmendhe simulation model
is built from the business processes models and additigeahtional details such as typi-
cal (stochastic) process times and rates, resource reagritts for each activity of the pro-
cesses and the resources availability. This service runstéiGarlo simulation in order
to provide statistically accurate estimations of diversy Rerformance Indicators (KPI)
such as the expected time from initiation until completibthe processes, the probability
to meet the processes deadlines, etc.

Capacity planning: This service proposes resources capacity levels that niexithe
business value with respect to some objectives such amgtafiists and service levels.
The resources that handle the various activities of thenlegsi processes can be either
skilled personal or equipment. The capacity planning itas Monte-Carlo simulation
and takes as input the business processes models withosddlitiperational details and
business objectives. The current version of the capacéprphg provides the number
of people of each skill profile that is required to meet theviserlevels constraints with
minimal costs.

Several of the services, for example the automatic layaditiaa control-flow analysis,
are composite services that use other services, notablyrtfoess structure tree service,
to produce their desired results. Additionally, low-legelrvices exist, but at this stage,
they are not exposed for reuse. However, we already notiedhe value of these low-
level services is much higher than anticipated and thusaxpat an entire eco system of
services will emerge as the portal evolves further. Adapterconvert between different
business process modeling languages as well as trans®thatrabstract major features
of a business process model such as for example the undgedgintrol-flow graph into
a common language-independent representation are exawiplew-level services that
could also be added to the portal if the community feels a heeithese services.

4  Architecture

The services portal is based on the layered architecturgigsimg a presentation, ser-
vice, and component layer as shown in Figure 2. A modelinhdan access the services
connecting directly to the service layer via the servicdstulh human user will access
a service through the web-based graphical user interfam@p8nents in the component
layer implement the required functionality of each sendsespecified in the service inter-
face.

Application tools and the presentation layer interact whithservices by calling service
requests with an input message and receiving a return mesgsg completion of the
service. If the service cannot be executed on the providadt,jor there is an error during
the service execution, then the error field of the servicpaese provides information
about this outcome.

The portal permits arbitrary input messages of up to one hggaf size. The docu-
mentation of each service, as available on the portal, Bpethe exact message format.
The output result also varies for each service. For exantptea modified BPMN model
in case of the refactoring and process structure tree gsreica summary report in case
of the processes summarizer. Some return messages alsdareclURL from which the
graphical output can be downloaded. 5
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Fig. 2. Architecture of the Business Process Services Portal.

5 Conclusion

The business process services portal is an experimentabagdd platform that provides
services of interest to various stakeholders in businessegs management. The portal
targets the general BPM audience interested in technolagynakes business processes
more actionable. Tool developers and vendors learn aboghbte technologies and a
web-based framework that facilitates reuse based on seoviented architecture princi-
ples.
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