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1 Introduction

The collaborative nature of conceptual modelingmasstrument for describing and changing
the social world has been widely accepted [1-5kpite this overall agreement there is little
research on detailed and specific architecturesofganizing the process of collaborative
modeling and on tools that can support it.

Most studies take a certain distribution of rolesdranted: The modeling group consists of a
facilitator (or modeling expert) and a number ohdon experts that possess the required
knowledge. The job of the facilitator is to “sque&nut this knowledge and to cast it into
models. The necessity of the facilitator is ofteotinated with the argument that the domain
experts do not possess the required modeling dépeband cannot sufficiently abstract from
their concrete experiences.

| agree that this argument is indeed valid for mamdeling projects and that a facilitator is
therefore often required. But even if we accept thistribution of roles, there are still points
in favor of a tool support for collaborative moahgli The group members might be distributed
physically, which renders the traditional toolsseiminar-based modeling useless. The group
facilitator might want to present different modealriants to the members and get feedback on
the individual merits and drawbacks of each of thiele might also want to be able to change
the variants easily according to the feedback with@aving to make a mess of a flipchart or
having to redraw the whole diagram again and again.

But the role of the facilitator as the “lone drivef the modeling process is also challenged.
He represents a costly bottleneck in many proja@atsmany companies are looking for better
solutions. Pre-packaged facilitation knowledge b@sn discussed as an option [6]. But there
Is also a trend towards a more active involveménh® domain experts. Many models (e.g.
of business processes) are intuitively understaoe gqvell by them. So instead of giving oral
feedback concerning required changes, for exantpéy, could in many cases incorporate
these changes into the models themselves. Thisesplypassing the facilitator bottleneck
and thereby saves costs and time.

But all these suggestions require an infrastructbe¢ supports group modeling and that
allows a group to work on a model together, maybdifferent roles. The tools on the market
today are mostly one-person tools, i.e. they asstimaeonly one modeler is changing the
model at any point in time. Shared document editéng technology that does provide for a
number of users to work at the same model at thee game but all interaction is performed

on the same instance. This makes it impossibletpare and evaluate different proposals
against each other. It also renders versioningcditt

The COllaborative Modeling Architecture (COMA) hbsen developed to overcome these
problems and to provide modelers with a tool ttigoively supports them. The foundations
of this architecture have been laid in [7]. Anialijpprototype was built in the summer of 2007
based on the Unified Modeling Language (UML) [8,a@|d it has been tested in autumn in
two empirical studies. The one was a case study large company manufacturing mobile
network components. The aim of that study wasrtd éut which kinds of problems occur in

collaborative modeling and which of those can bgpsuted by the current architecture and
tool. | was also interested in finding possibleemsions and improvements of the existing
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tool and the underlying architecture. The resulths study were the versions 1.0 of method
and tool.

The second study was a student experiment thatcaaiged out in a final-year course on
Information Systems and Business Processes. Heffechs was primarily on the tool itself. |
wanted to know in how far the tool supported thedshts in their assignments regarding
business process modeling of a real-life hospiedecthat was somewhat adapted for
educational purposes. | was also interested imilegrabout the usefulness and usability of
the tool, i.e. changes in the functionality and tiser interface required for making the tool
more useful and easier to use. The result of thidysvas version 2.0 of the tool. The method
remained unchanged (version 2.0 = version 1.0).

The studies have shown that the tool fulfils theppses for which it was built, i.e. modeling
in groups is supported in a way that the group membxperience as natural. The tool is also
usable, i.e. the participants were able to hartdigthout effort in a short time. Most of the
necessary functions were already available in #rsion 2.0 but some vital aspects, e.g. the
layout of the user interface and the support direfwork were observed as insufficient and
were therefore changed or added in version 3.0.rié&#od has also undergone substantial
revisions in response to the (unstructured) observaf some key factors that are relevant to
process modeling. This led to version 3.0 of théhoe.

In addition, a number of basic generic activitiesrevidentified that are performed in group
modeling to address important problems that amséhé social construction of a common
artifact. | have analyzed them with respect to kmofactors from collaboration theory,
namely the type of problem solving domain (natwsl formal language) and the degree of
collaboration (individual, coordination or coopénal. The results are shown in table 1. The
activities in italics are not supported by the tddie use of complementary tools is suggested
here, e.g. (voice) chat systems.

Table 1.Generic group modeling activities

Individual Social
Coordination Cooperation
Concretization | Understanding a | Managing a Clarifying an issue,
situation modeling project Resolving a conflict
Abstraction Conceptualizing a Communicating a | Aligning views,
situation view Agreeing on a view

A design-science study [10] delivered the scientfioof that COMA solves a number of
open issues in collaborative modeling.

Further case studies and field experiments in 20682009 stimulated a further refinement
of method and tool leading to versions 4.0 of both.

The COMA approach outperformed regular brown-paessions in 7 out of 12 criteria for
model and modeling-process quality and scored ggwall on the others.

The following chapters explain the different comeots of the COMA method. They are:
e 2 Infrastructural requirements
» 3 Teaching the tool
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* 4 Steps towards a business process model
» 5 Alternative ways of modeling
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2 Infrastructural requirements

Modeling in COMA can be done in a number of différevays depending on the needs of the
modeling project. The requirements specified beé®sume the standard procedure as given
in section 4.

Room requirements

A COMA session is typically carried out in a megtirmoom with U-shaped tables for the
participants. In the front there is a single tatdethe facilitator. The facilitator sits at that
table facing the group. Behind the facilitator thés a projection screen that is large enough
so that far participants can read the models witlamy problems. Lighting should be such
that it facilitates reading. All tables are equigpeth a PC/laptop and the ceiling is equipped
with a strong beamer.

Group requirements

The group should consist of all the people thattiogr have the required knowledge about all
aspects of the business process to be modeledp&ome are sharing a computer. These two
people should ideally possess complimentary knogdembout the process to encourage and
stimulate discussion. In small groups of 6 peopléess each participant might also work on

their own.

Facilitator requirements

The facilitator should be familiar with the COMA thed and its variants as well as with the
tool and its ins and outs. Apart from facilitatitige session he or she will also have to build,
check and/or enhance models as well as helpingipants with handling the tool.

Technical requirements

The tool runs in Windows environments (XP, 2000st&) and is installed on the clients, i.e.
it does not require a server installation. All PSbeuld be networked and have access to the
same LAN. A file server is required. On it a shanedwork folder is created to which all the
group members have read and write access. Thiriefaider is mapped to a drive on the
participants’ computers, e.g. to drive L:. A sultdfr called COMA is created on this drive.
The facilitator's PC is connected to the beamee 3éttings are described in the tool manual.
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3 Teaching the tool

Before the first COMA session with a group can tagted, the members need to know how to
operate the tool. Conventionally this is done airting sessions that consume time and are
often met with little enthusiasm. COMA follows ahet approach by making learning the
tool part of a game. The game is fun and it makegarticipants forget that they are actually
learning something as a “side-effect”. It is playedgely in the same manner as the real
modeling session proceeds so that even the meshiedrned to a certain degree. The whole
game can be played in approx. one hour. It caretbexr be done on the same day the actual
modeling session is planned.

On the next pages you find the details of the game.
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The Teller Machine Game

A teller machine (or cash dispenser) is a macharetfie automatic withdrawal of money
from your bank account. It replaces the traditiooeér-the-counter process that involved
manual processing by a bank clerk. The teller mmacigives you 24/7 access to your bank
account. It is so common today that everybody @adsumed to be a process expert and to
possess the required process knowledge in that area

We will therefore conduct a process modeling sesthat aims at developing a model of the
business process “Withdrawing money from your anteuth the help of a teller machine,”
or for short‘Teller Machine” .

The modeling session is divided into four modeliognds. The first one is concerned with
collecting all the necessary steps (activities} Hra part of the process. We call Activity
Collection.” The second round deals with scoring the actipityposals and determining the
best one. We call thisAttivity Scoring.” The third round is about the ordering the atiia
into a consistent flow. We call thisfow Modeling.” The fourth and final round is about
scoring the flow proposals and determining the bast It is called Flow Scoring'.

0. Making the settings

Go to Options> Settings and enter your complete name (first @odrsd name) under User
Name. Then go to the Folders tab and enter the avmimider (will be announced in the
session, e.g. L\COMA). After that, you click OKdathen you exit the COMA tool and start
it again (to save the settings).

1. Activity Collection
Use the My Model tab to draw all the activitiesttihmyour opinion have to be performed to
get money from a teller machine. Include both tteps that you and th@achine perform.
Create an activity bo® in the activity diagram for each activity. Insittee box you write
just two words that describe the activity:

* The first word describes the activity itself, foraenple, Register, Check, Print, ...

* The second word describes the object of the agtifot example, Customer, Invoice,

Order, ...

Examples of correctly named activities are: Regististomer, Check invoice, Print order ...
Please make sure that you always follow these sddbhat we get a coherent model!

You have 15 minutes to complete this round. Wham a1@ finished you can post this model
in the following way:
* Right-click on the background. From the context mselect the itemPropose
moder’ by left-clicking.

2. Activity Scoring

In this round you look at the proposals made byryeam mates. You do so by going to the
Proposal tab and clickin®. Choose one file after the other and give it ypersonal score
from O (very bad) to 10 (very good). To do so rigltk on the background and sele8icore
proposal’. Repeat this procedure for all available propssal

At the end of this round a winner will be deterndne
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3. Flow Modeling
In this round you copy the complete list of actestinto your My Model window. You then
perform the following tasks:
< Divide the activities into the ones that are perfed by the customer and the ones that
are done by the teller machine. Use the swim [[her that and head the lanes with
“Customer” and “Teller Machine” with the help ofethext functiorl®].
» Connect the activities in the right order by udiransition arrow.

You have again 15 minutes for this task. Propose fioished model in the same way as you
did before.

4. Flow Scoring

In this round you again look at the proposals madgour team mates. You do so by going to
the Proposal tab and clickif®. Choose one file after the other and give it yparsonal
score from O (very bad) to 10 (very good). To dprgght-click on the background and select
“Score proposal. Repeat this procedure for all available propssal

At the end of this round another winner will beatatined.
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This concludes the description of the game. In otdemake it even more attractive you
might consider giving a prize to the winner(s).
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4 Steps towards a business process model

Step 0: Making the settings and creating an emmymmodel

Everybody:
Go to Options> Settings and enter your name (for a single usest &d second name; for a

group of two: First names separated by ‘+’) undesetName. Then go to the Folders tab and
enter the common folder (will be announced in tess®on, e.g. LA\COMA). After that, you
click OK and then you exit the COMA tool and siadgain (to save the settings).

Facilitator:

Before the modeling session can begin the famlithias to create an empty model of type
“activity diagram” to get the session started amddtablish a common point of reference. The
tool manual explains the technical details. The @ainthe model should be the name of the
business process. Ask the participants to go to tBeup model tabs and open VO&®
Model Name.
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Step 1: Brainstorming activities

Facilitator:

The purpose of this step is to collect input foe firocess model in the form of activities.

Before that the facilitator must make clear what sicope of the model is, i.e. exactly which
process are we looking at; where does it startrevkdees it end; and so on. The facilitator
must also determine the desired abstraction lelvilieoprocess, i.e. how detailed should the
description be. This can, for example, be done fmcidying the approximate number of

activities.

Please specify a reasonable amount of time forbthestorming and make clear that the

exercise will be finished after the specified tilmes elapsed. | usually use 15 minutes for a
model with 10-15 activities but this figure depenagely on the complexity of the process

and the mental capabilities of the participantsu Yieed to make your own experiences.

Participants:
After the task is understood the participants wi#ate activity boxes in theiMy Model tab

for each relevant step of the process as descirbipe tool manual.

At the end of the specified time each group of tvas to submit their proposal by selecting
“Propose model” (see tool manual for details).
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Step 2: Scoring the brainstorming output

Participants:
In this step each sub-group (of two) has to scleeoutput of the others. Technically this is

done by going to thé&roposal tab and opening the proposals one by one andirgfjobn
Score model for each (see tool manual for details).

Facilitator:
The facilitator must make sure that the participdmow:

1. What should the model in question be compared with?
2. What is the criterion for deciding which score teey
3. What is the reference point for the O ... 10 scale?

| have made very good experiences with asking #ngggpants to score other models against
their own. The criterion for an as-is model wougitally be the model’s completeness and
correctness with respect to reality (as perceiwethb scorers). If they think the other model
is of the same quality as theirs they give a & i worse they give a lower score depending
on how much worse they consider it in comparisotitheir own, if it is better they give a
higher score depending on how much better it their view.

But these are only suggestions, as a facilitatorhy@ve to find out for yourself which criteria
fit your particular situation.

When everybody is finished with scoring, the fdatr shows the final results by clicking on
Show all scores in the Facilitation menu (see tool manual for details). The model il
highest overall score will be selected for the reg&p. The facilitator does this by going to the
Proposal tab, opening the winning proposal, and seleckagilitation - Accept proposal
and answering yes to the question that pops ugr Afiis the facilitator asks the participants
to go to theitGroup Model tab and click on the update butte®), Do the same!
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Step 3: Consolidating the best proposal

Facilitator:

Even the best proposal from the participants wilt be a perfect model. There is a good
chance that activities are missing or superfluaus/@ngly named. In step 3 the facilitator
will therefore copy the new group model to his/Mgr Model tab, and go through the model,
which can be seen by the participants on the bepsc and ask them if anything is missing or
wrong.

All necessary changes will be made by the faciitago the participants do not use their
computers in this step. The facilitator should atkeck whether there are obvious mistakes
such as not adhering to naming conventions (e.dp ¥enoun). At the end of this step all
participants should be satisfied with the resulte Tacilitator submits the result by making a
right-click on the background and selectfPrgppose model.
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Step 4: Structuring the activities

Participants:
In step 4 work returns to the participant. You capy paste the result from step 3 into your

My Model tab, after first clearing the tab and opening thellitator's proposal in your
Proposal tab (see tool manual for details). You then use tollection of activities as a
starting point for building the process model. tdey to do so, you have to do three things.

» First, identify the relevant actors in the procasd make a swim lane for each of them
(see tool manual for details).

» Secondly, sort all the activities into the rightiswane.

« Thirdly and lastly, introduce transition arrows fequential behaviors, and decision
points for the alternative ones (see tool manualdietails). Do not forget that the
outgoing arrows of a branch should be labeled thiéhcondition under which they are
taken.

After that each group of two submits their prop@satescribed in step 1.

Facilitator:

Again it is important to specify a time limit fonis task. Be aware of the fact that model and
cognitive complexity grow more than linearly withet number of activities. For 10-15
activities 15-20 minutes should be fine.
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Step 5: Scoring the process models

This step proceeds exactly as step 2 but the groriterion might be different depending on
your particular situation. For an as-is model cagtgrhless and correctness are appropriate
even here.
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Step 6: Consolidating the best process model

Facilitator:

Again, as in step 3 we cannot assume that the wfrt@e scoring is actually a good or even
acceptable model. In most cases though theretlis fitat needs to be changed. Remember
that the winner got high scores from most participaso it is unlikely that there is much
wrong with it.

The facilitator copies the new group model to hes/My Model tab, and go through the

model, which can be seen by the participants orbipescreen, and ask them if anything is
missing or wrong. The facilitator should watch éat syntactic mistakes and for situations
where an activity that apparently involves a deciss not followed by a decision point, i.e.
does not branch into at least two paths. Make alge that in the case of two or more
outgoing paths each arrow is labeled with a coowlitiThe facilitator should go through the
whole model with the group step by step making ghet nothing is missed. A typical

intervention of the facilitator is also the layanftthe boxes and arrows, which is often not
done well by the participants.

After that step the facilitator submits the redayitmaking a right-click on the background and
selectingPropose model. As this is the final version he or she also gdah®Proposal tab,
opens his/her own proposal, and seléetglitation = Accept proposal, thereby generating a
new version.

The business process model is finalized now andbeaunsed for further purposes. The tool
stores all models in a standard XML format so thahould be easy to write a converter to
import the model into model management systemsetkiat in the company. In the worst case
it has to be redrawn but remember that COMA is @nhgplacement for brown paper where
you also would have to draw the model again witbtlaer tool.
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5 Alternative ways of modeling

Section 4 describes a standard way of modelingibasiprocesses in COMA. This approach
might have to be adjusted depending on type ofmiemd complexity of the model. Other
factors might be to save time in meetings or tokwora distributed setting. These alternative
ways of modeling are discussed in the followingises.

5.1 Problems with abstraction, cognitive load and model
complexity

Step 1 (brainstorming activities) is easy enougtbagperformed by any group and for any
business process. Step 4 (structuring the acsyjtan the other hand, can be problematic as it
requires that the participants have some potefdrahbstraction. The cognitive load of that
task can also be quite high if the model is re@dyivarge and/or dense (i.e. it contains many
branches). Your experience as a facilitator of brgwn-paper sessions should help you in
determining whether your particular group can hanlis task. A group of engineers will, for
example, be able to handle more complex tasksalgaoup of call center workers.

In cases where you think that the group cannotlleastdp 4 you can replace it and the rest by
the following

Step 4a: Facilitator-led structuring of activities

The facilitator copies the activities to his/her Mipdel tab. The participants can see them on
the big screen. Now you ask the participants wlactors are involved in the process and
create a swim lane for each of them. After this gsk them which activity is performed by
which actor and move the respective activity to ¢beresponding swim lane. When this is
done you ask the participants which activity corirss, which next and so on, introducing an
arrow between the indicated activities. The saméoise for activities involving decisions,
where you introduce a decision diamond (see tosluakfor details) and the outgoing paths.
Sometimes this step requires you to introduce ahstate, or new activities that have been
forgotten earlier, to get a second path. Do najdoto label the outgoing arrows of a branch
with the condition under which they are taken.

5.2 Saving time in meetings

Another important issue is that the availabilitya@mmon meeting times is scarce and that
the human capital that is bound in these meetsmgxpensive. Therefore many organizations
naturally wish to keep meeting times to a minimumthe first modeling project that is not
possible though as participants may not know ed#ltbr@nd are not yet familiar with the way
of working in COMA.

But if the same group has to perform a succesdiomodeling tasks, some of the work can be
shifted from the meeting to individual work, anchdherefore be performed at times where
the individual employee is idle.
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For example, step 1 can easily be performed bygtbep members before the actual face-to-
face meeting. A lead time of one week seems apjattepto give the employee enough time
to find an empty slot to think about the activities

The same could be done with step 4, assumingltbagmployees are able to handle this task
and a facilitator is not required.

5.3 Distributed modeling

In principle a whole modeling project can be coriddaovithout the group members actually
meeting each other physically at any point in tilnethis scenario the more interactive parts
of the modeling process should be executed synolsdy, less interactive parts can also be
done in an asynchronous fashion.

Synchronous distributed collaboration

The synchronous distributed collaboration requsesie prerequisites. The most important
one is the availability of a multi-party video-cenéncing system. Seeing and communicating
with each other are necessary ingredients of aoi&lve modeling as spoken language and
body language are often key in understanding at@omeone makes. Regarding the tool no
changes have to be made as long as access tantbeL g is still provided, e.g. via a VPN
tunnel (Virtual Private Network). The modeling pess itself can follow any of the steps and
procedures mentioned in the sections 4, 5.1 andSseps 3 and 6 of the standard method are
best done in a synchronous mode.

Asynchronous distributed collaboration

The advantages of asynchronous collaboration ateptrticipants can work at their own pace
and that the problem of finding a meeting time thatks for everybody can be avoided. The
facilitator has to specify a deadline for deliveritme results for the respective step. Steps 1, 2,
4 and 5 can easily be carried out in this way.ringple this is also possible for steps 3 and 6
by using the function€omment proposal and Show comments to replace verbal comments.
We do not recommend this though as written commeamsot fully replace a dialogue. But if

a common meeting, physical or virtual, is not febsit is a way of working around. An issue
with asynchronous collaboration is to make sure tha participants actually perform their
work as this mode of operation provides them weislincentives.
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