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Abstract. Owing  to  the  technical  development  of  
information  and  communication  technologies,  
extensive  information  technology  support  to  mobile  
business processes has been provided. The principal  
feature  of  these  processes  is  changeability  of  the  
location  at  which  certain  process  activities  are 
performed  combined  with  actor  mobility.  Modern 
information  systems  ought  to  equally  support  
stationary  and  mobile  processes,  wherein  the  latter  
are  executed  in  a  dislocated  manner  regarding  a 
particular  organization’s  stationary  information  
technology  resources.  Such  information  systems 
cannot  be  successfully  developed by  merely  adding 
mobile hardware and software components to a static  
information system. For mobile technologies potential  
to  be  fully  exploited,  reengineering  of  an 
organization’s  business  processes  is  required.  In  
addition,  the  new  information  system  needs  to  be 
developed comprehensively  thus ensuring that  those  
business processes are selected in which the usage of  
mobile  technologies  is  justified.  Identifying  those  – 
tentatively called ‘mobile’ – processes is the first step  
in mobile information systems design. 

In  this  paper  the  concepts  of  mobile  business  
systems  and  mobile  information  systems  are  first  
defined,  followed  by  an  overview  of  researchers 
involved in their  design. It  is  in that context that a  
new methodology is proposed, called Mobile Process  
Recognition  Method–MPRM.  This  methodology,  
enabling reliable mobile process identification within  
the entire set of an organization’s business processes,  
is particularly suitable for team work with business  
users during the initial  stage of  mobile  information 
systems design.
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mobile  information  system,  mobile  business 
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1. Introduction

Nowadays, modern information systems need 
to  support  the  entirety  of  an  organization’s 
business  processes.  A  vast  number  of  these 
processes take place in locations that are neither 
permanent  nor  predefined  and  are  executed  by 
mobile  users.  Numerous  authors  have  reported 
on  the  immensely  widespread  and  successful 
usage of mobile technologies in general [25], as 
well  as  their  application  in  economy [12] and 
[23], public administration [6], culture, medicine, 

banking  and  policing  [13].  Several  projects  of 
that  kind  have  either  been  initiated  [4]  or 
successfully  finalized  in  Croatia  as  well 
(including areas as varied as forest management, 
parking charging project etc.).  It is evident that 
each  of  those  examples  of  successful 
implementation  was  preceded  by  extensive 
research  which was exemplified  in  great  detail 
by  a  group  of  authors  in  [22].  A particularly 
drastic  growth in  mobile  technology usage  has 
been  noted  in  the  field  of  e-business  [5], 
primarily due to an extremely rapid growth in the 
number  of  mobile  network  users  and 
improvements in mobile devices performance. It 
is  estimated  that  the  impact  of  mobile 
technologies  will  grow  dramatically,  with 
performance heading towards the trend summed 
up  in  [7]  by  the  acronym  MAGIC  (Mobile-
Anytime-Globally-Integrated-Customized) or the 
"0-1-2-3"  approach  developed  by  Ericsson, 
wherein the numbers are interpreted as follows, 
respectively: 0 written manuals, 1 simple button 
to the Internet, 2 seconds delay waiting to access 
the service and 3 keys to gain access to services 
and features.  

Along with the technological development of 
mobile technologies and the widening of the area 
of their successful application, there has been an 
ever-increasing interest of scientists, researchers 
and  methodologists  in  the  design  and 
development  of  hybrid  information  systems 
which have to support both stationary and mobile 
business processes.  The awareness soon grew of 
the  fact  that  mobile  information  systems 
efficiency  cannot  be  accomplished  by  merely 
adding  mobile  components  to  stationary 
information  systems [1];  on  the  other  hand,  it 
was  revealed  that,  when  it  comes  to  profit 
organizations  and  public  administration, 
excellent  business  results  can be obtained with 
mobile  technology  usage  relying  on  powerful 
business  databases,  which  are  stationary  by 
definition.  The  results  of  the  recent  research 
converge  toward  concluding  that  efficient  and 
effective  mobile  information  system 
development presupposes a constant adjustment 
of  mobile  technologies  potential  to  the 
requirements  of  a  particular  business 
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environment,  in  accordance  with  the  paradigm 
which Falcona and Garito [7] called a "Mobile 
Strategy Roadmap". 

Generally  speaking,  a  comprehensive 
approach to the development of each information 
system  is  attained  through  gradual  growth, 
starting  from  analyzing  the  existing  (As-Is) 
business  processes  and  modeling  the  new (To-
Be)  ones,  at  the  same  time  anticipating  the 
potentials  of  modern  ICT  that  these  new 
processes  are  to  be  supported  by.  Business 
process modeling methods are strictly formalized 
and have been accurately described, for instance 
in [11] and are nowadays generally accepted as a 
set  of  professional  norms jointly referred to  as 
Business Process Modeling (BPM) [3], [17]. In 
its  original  form,  a  business  process  model 
developed according to the BPM standard does 
not  differentiate  between stationary and mobile 
processes.  The  main  issues  to  occur  in  the 
development  of  a  comprehensive  information 
system  are:  (1)  identifying  those  business 
processes from among the total set of processes 
within  an  organization  in  which  the  usage  of 
mobile  technologies  is  justified  and  (2) 
integrating  mobile  processes  with  other 
processes within an organization so as to achieve 
optimal results.  This  paper  focuses  on the  first 
issue  and  in  it  a  new  mobile  process 
identification methodology is proposed.

2. Motivation and related research

Although  business  process  modeling 
methodologies  are  well-established  and  widely 
applied  in  designing  conventional  information 
systems,  their  application  in  designing  mobile 
information systems is still a subject of intensive 
research. Mobile process identification has so far 
been covered by Gruhn and Book in [9], Gruhn 
and Köhler in [10], [15] as well as Valiente and 
Van der Heijden in [12], [24]. 

Völker  and  Gruhn  have  defined  their  own 
method  for  identifying  mobile  processes  and 
activities  called  Mobile  Process  Landscaping 
(MPL). The MPL method is based on a four-step 
decomposition  of  organizational  processes  as 
well as their graphic representation in the form of 
a process model. It is notable that the analysis of 
potentially mobile processes, which is conducted 
by observing mutually related processes found in 
different  organizational  units,  is  incorporated 
into this method from its very first step. The final 
mobile  process  identification  is  only  achieved 
during  the  last  step  by observing  the  message 

flow  between  locationally  separated  processes. 
The method is fairly complex to use. The authors 
focus intensely on mobility in conditions of the 
uncertainty of the location at which the processes 
are  executed and thus pay less  attention to the 
mobility of users performing these processes.

Valiente  and  Van der  Heijden,  on  the  other 
hand, have placed the main emphasis of mobile 
process and activities identification on observing 
the mobility of users performing these processes. 
Their  methodology  is  based  on  searching  for 
processes  in  which  decision  making flows  and 
coordination flows are shifted by the activities of 
mobile  and  stationary  users,  as  they  consider 
those  processes  to  be  the  ones  most  likely  to 
qualify for  a mobile  information system. What 
their  methodology  lacks  is  a  formalized 
approach,  since  they  use  their  own  notation 
based  on  P-graph,  rather  than  the  standardized 
BPM diagram notation.  Their  method relies  on 
three  mobility  categories,  as  defined  by 
Kristoffersen  and  Ljungberg  (the  categories 
being: Wandering, Visiting and Traveling), but in 
it actor mobility is not sufficiently differentiated 
from location uncertainty.  Another  shortcoming 
of  this  method  is  a  lack  of  processing  of 
borderline  cases,  in  which  a  user  can  be  both 
mobile and stationary within the same capacity.

The  motivation  for  this  paper  has  been 
inspired by the findings of research done by the 
aforementioned authors and can be expressed by 
means of the following hypothesis: it is possible 
to  devise  a  reliable  and  fairly  simple  mobile 
process recognition methodology to be used by 
business  professionals  as  well  as  business 
process  designers  based  on  widely  accepted 
business  decision-making  methods  and 
standardized BPM notations.

3. Mobile Process Recognition

Mobile  Process  Recognition  (MPR)  is  a 
proposed working title for early mobile activities 
recognition and their formalized description. The 
essential  idea  behind  this  methodology  is  to 
enable a simple recognition of mobile activities 
from among the total set of activities, prior to the 
very business  process  modeling.  This  approach 
draws on the best features of the aforementioned 
methodologies but is also based on the author’s 
original  ideas.  We  maintain  that  formalized 
description of mobile activities can be achieved 
by  using  familiar  methods  and  techniques  for 
designing information systems as well  as those 
used for business process modeling.



3.1.Definition of terms

Before introducing the MPR method, the key 
terms to be used in it need to be defined.

An  information  system  (IS)  is  a  set  of 
business  processes  within  an organization  used 
for  gathering,  storing  and  distributing 
information relevant  for that organization to its 
main  organizational  departments  or  employees 
with a view to decision-making, coordination or 
monitoring. If users of an information system are 
not  mobile  and  the  location  at  which  they 
execute their activities is strictly defined, such an 
information system is called stationary.

A business process is a set of decisions and 
activities  performed  with  a  view  to 
accomplishing  a  goal  the  execution  of  which 
requires time and specific resources. The process 
is  performed  within  a  logical  organizational 
department  with  the  possibility  of  employees 
participating from different physical locations.

The  term  activity  refers  to  the  elementary 
activity within a process. Several activities make 
a  process.  In  analogy with  business  processes, 
the same activity can be performed in different 
physical locations. In that case the term instance 
of a particular activity is used.

An actor is a physical person performing an 
activity on the account of their participation in a 
specific  business  capacity.  A  single  physical 
person can act  in more than one business role, 
and vice versa: for one logical business role to be 
performed, more than one physical  person may 
be required.

A  mobile  information  system  (MobIS)  – 
pertaining  to  a  conventional,  stationary 
information  system –  is  aimed  at  enabling  the 
functioning  of  an  information  system  in 
conditions of actor mobility and the uncertainty 
of  the  location  at  which  certain  activities  are 
performed.

3.2.Description of mobile process recognition 
methodology 

In this subchapter, mobile process recognition 
will be generally described without any graphic 
representations,  whereas  the  graphic  aspect  of 
the  methodology will  be  described  in  the  case 
study in the following chapter. The proposed six-
step methodology is as follows:

1.  Decomposition of the process down to the 
elementary  activities  level.  The  result  is 
represented  by  means  of  a  decomposition 
diagram.  The  advantage  of  the  decomposition 

method  is  its  relative  simplicity,  easy 
visualization and its comprehensibility for a wide 
circle  of  business  professionals  who  do  not 
necessarily  need  to  be  information  technology 
professionals.  Therefore  this  method is  suitable 
indeed for working with a user that a particular 
MobIS, or the information system in general, is 
designed for.

2.  Determining  the  actors  in  relation  to 
activities.  The result  is  a  list  of  actors  and the 
assignment  of  elementary  activities  defined  in 
the  previous  step  to  actors  selected  for 
performing  them.  The  advantage  of  this 
methodology  is  its  comprehensibility  for 
business professionals.

3. Conceptual construction of the BCG matrix 
for distribution of activities  defined in the first 
step,  in  accordance  with  actor  mobility  and 
dynamics of the location at which activities are 
performed.  The  BCG matrix  is  originally used 
for  a  company’s  production  portfolio 
management in accordance with its market share 
and profit  amount.  Each field of  the 2×2 BCG 
matrix  encompasses  a  particular  product 
category. In mobile process recognition, the BCG 
matrix shown in Fig. 1 will be used for activity 
and  process  categorization  with  a  view  to 
determining their mobility level. Values assigned 
to  rows  and  columns  of  the  BCG  matrix,  as 
shown in Fig. 1, are as follows:

• Columns refer to actor mobility during the 
execution of processes or  activities.  Actors  can 
be  either  stationary  or  mobile.  Although  actor 
mobility during a job’s execution seems to be a 
rather  subjective  category,  it  can  generally  be 
said  that  actors  are  mobile  if  they  cannot 
effectively use a desktop or a portable computer 
while  performing  their  jobs.  In  other  words, 
actors  are  mobile  if  they  cannot  use  a  "real" 
computer for constantly being "on the run" while 
performing their jobs.

• Rows refer to the dynamics of the location 
at  which  a  particular  activity  or  process  is 
performed.  In  that  respect,  a  location  can  be 
certain or uncertain.

4.  Positioning  of  processes  or  activities  as 
determined in the first step, in accordance with 
actor  mobility and dynamics  of  the  location at 
which activities  are  performed,  into  one of  the 
four quadrants of the BCG matrix conceptually 
defined  in  the  previous  step.  Each  particular 
process or activity taken from among the total set 
of processes within an organization is positioned 
into a matrix quadrant according to the following 
criteria:



Location uncertain Partially mobile activities

Actor is stationary, location at 
which activities are performed is 
uncertain.

Example: Home nursing.

Fully mobile activities

Actor is mobile, location at which 
activities are performed is 
uncertain.

Example: Traffic control 
performed by traffic police.

Location certain Stationary activities

Actor is stationary, location at 
which activities are performed is 
certain.

Example: Machine operating 
jobs, software development.

Partially mobile activities

Actor is mobile, location at which 
activities are performed is certain.

Example: Handling of goods in a 
warehouse.

Location dynamics/ 

Actor mobility

Stationary Mobile

Figure 1. BCG matrix for business process distribution

• If  the  location  at  which  an  activity  is 
performed  is  changeable  (or  uncertain)  and  if 
that  changeability  is  hardly  predictable  or 
unpredictable,  then  the  activity considered  will 
be  positioned  into  one  of  the  fields  in  the  top 
row. Otherwise it  must be placed in one of the 
fields in the bottom row.

• If  actors  are  physically  mobile  while 
performing their job, then the activity considered 
must be positioned into one of the fields in the 
right-hand column. Otherwise it must be placed 
in one of the fields in the left-hand column.

5.  Interpretation  of  activity  categories. 
Regarding the actor mobility criteria and location 
certainty,  there  are  three  possible  activity 
categories:

• Static  activities  are  represented  in  the 
bottom left corner of the BCG matrix and as such 
definitely cannot qualify for support provided by 
mobile technologies. Their actors are stationary 
and the location certain, so these activities will 
be  supported  by  stationary  components  of  the 
information system. With these activities,  using 
mobile technology would not yield any results.

• Fully mobile activities are represented in the 
top right corner of the BCG matrix. Their actors 
are  mobile  and  the  location  uncertain.  These 
activities  need  be  supported  by  mobile 
components of the information system, as it can 
be expected that such support may yield positive 
results.

• Partially mobile activities are represented in 
the other two quadrants: the bottom right and the 
top left one. The activities within this type have 

peculiar features, and using mobile technologies 
may prove justified and productive with some of 
them.  For  a  more  detailed  analysis  of  their 
mobility  level  we  recommend  considering  the 
criteria  researched  by Gruhn  and  Book  in  [9], 
Gruhn  and  Kohler  in  [10],  [15],  as  well  as 
Valiente and Van der Heijden in [12], [24]. 

6. Creating a business process model (BPM). 
Upon completing the previous steps, the creation 
of the BPM diagram and other BPM objects can 
be  pursued,  in  accordance  with  the  standard 
notation  described  in  [3]  or  [17].  The  BPM 
diagram is created in the following way:

• Decomposed activities placed at the termi-
nal  (leaf)  nodes  of  the  decomposition  tree 
become activities of the BPM diagram.

• Actors, as defined in the second step of this 
methodology, become lanes of the BPM diagram.

• Activities are distributed into lanes so that 
they are  assigned to  their  corresponding  actors 
and  linked  by  means  of  flows,  in  accordance 
with  the  business  process  modeling  rules 
(described, for instance, in [11]). 

• Activities in the BPM diagram are labeled 
by their  mobility category,  according to  results 
obtained  in  steps  4  and  5  of  the  methodology 
described. In this way activities to be supported 
by mobile  components  of  the  new information 
system are isolated from among the total set of 
activities  within  an organization  and the  visual 
basis  for  the  new  MobIS  architecture  is 
established.



4. Case study – geodetic land surveying

Mobile process recognition will be illustrated 
on  a  case  of  geodetic  land  surveying  and  its 
processing conducted by a geodetic company and 
a land registry.

In  executing  the  mentioned  jobs,  the 
following  basic  scenario  is  employed:  Upon  a 
client’s  request,  the  field  surveyor  is  sent  to 
survey land and measure  land parcels  so  as  to 
compare the  actual  state  of  affairs  in  the  field 
with that recorded in the current cadastral plans. 
Based on  the  conducted  survey,  the  authorized 
geodesist  creates  a  geodetic  project  which  is 
subsequently submitted to the official at the land 
registry office for review and certification.  The 
geodetic  project  may  be  sent  back  for 
modification by the cadastral official.  Once the 
geodetic  project  has  been certified  by the  land 
registry, the authorized geodesist hands the new 
cadastral plan over to the client.

The decomposition business process diagram 
for the job analyzed is represented in Fig. 2. The 
activities  labeled  with  an arrow are  considered 
elementary and are thus not further decomposed.

There  are  four  actors  participating  in  this 
process:  the  client,  the  field  surveyor,  the 
authorized  geodesist  and  the  cadastral  official. 
Elementary activities  have been categorized by 
actors in the following way:

• Client: request for cadastral survey, receipt 
of document;

• Field surveyor: physical points determinati- 
on,  entering  aberrations,  new  physical  points 
marking;

• Authorized geodesist: geodetic database se- 
arching,  measuring of control lines,  creation of 
new  blueprints,  specification  of  modifications, 
geodetic  project  submission,  modifications 
implementing, sending document to client;

• Cadastral  official:  geodetic  project  review, 
registering new state.

The categorization of activities according to 
the  dynamics of  location  and actor  mobility is 
represented by means of a standard 2×2 matrix 
shown in Fig. 3.

Fully mobile activities are the ones performed 
in a way that there is no possibility whatsoever 
for  the  actor  (field  surveyor  or  authorized 
geodesist) to use a desktop computer, while the 
use of a conventional portable computer is hardly 
probable.  On  the  other  hand,  actors  in  fully 
mobile  activities  use  data  obtained  from  a 
stationary  information  system  (the  document 
Current  cadastral  plan) and generate data  to be 

used  by  the  stationary  information  system 
(Outline  of  modifications).  This  confirms  the 
definition of a MobIS as a part of a conventional 
information system and leads to the conclusion 
that mobile technologies potentials can be fully 
exploited only in cooperation with the stationary 
information  system  and  a  powerful  central 
database to rely on.

Request for cadastar survey

Cadastral survey

Geodetic database searching

Geodetic land surveying process

Receipt of document

Sending document to client

Field preparation

Physical points determination

Entering aberrations

Geodetic measurement

New physical points marking

Measuring of control lines

Geodetic processing

Creation of geodetic project

Creation of new blueprints

Specification of modifications

Modifications implementing

Geodetic project submission

Cadastral processing

Geodetiv project review

Registering new state

Figure 2. Decomposition diagram of 
geodetic land surveying process



Location uncertain Partially mobile activities
• Geodetic database searching

Fully mobile activities
• Physical points determination
• Entering aberrations
• New physical points marking
• Measuring of control lines

Location certain Stationary activities
• Request for cadastral survey 
• Receipt of document 
• Creation of new blueprints 
• Specification of modifications
• Modifications implementing
• Sending document to client
• Geodetic project review
• Registering new state

Partially mobile activities
• Geodetic project submission

Location dynamics/ 

Actor mobility
Stationary Mobile

Figure 3. BCG matrix for activities categorization

The  field  surveyor  and  the  authorized 
geodesist are very likely to be the same physical 
person.  In  some  geodetic  companies  they  can 
even  have  the  same function.  The  fact  that  in 
practice  the  organization  of  work  can  be 
simplified in that way by no means diminishes 
the significance of the conduced analysis. On the 
contrary, it underlines the real possibility of one 
actor representing several types of mobility.

Based on the decomposition diagram, the list 
of  actors  in relation to processes  and the BCG 
location  dynamics  and  actor  mobility  matrix, 
creating  the  BPM  diagram  of  geodetic  land 
surveying can be undertaken. Such a diagram is 
represented in Figure 4.

Fully  mobile  processes  (in  Fig.  4  grouped 
according  to  BPMN  rules  and  additionally 
shaded)  will  be  supported  by  mobile 
technologies.  Apart  from being  performed at  a 
dynamic location by mobile actors, this group of 
activities has two other important features: 

• Their  execution  requires  cooperation  with 
data  organized  in  stationary  parts  of  the 
information  system  (e.g.  data  about  current 
cadastral plans) and

• The  outcome  of  the  execution  of  these 
activities  are  data  to  be  extensively  used  in 
stationary parts  of  the  information  system (the 
central  cadastral  database  will  be  updated  by 
using cadastral measurement data).

The first feature was mentioned by Volker and 
Gruhn  in  [10],  who  incorporated  it  into  their 
definition of mobile activity. The second feature 
was mentioned by Valiente and Van der Heijden 
[24],  who  also  incorporated  it  into  their 
definition of mobile activity. It can be concluded 
that the mobile process recognition methodology 
described in this paper is complementary indeed 
with  similar  approaches  by the  aforementioned 
authors.
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Cadastral official

No
Yes

Figure 4. BPM diagram of geodetic land surveying

5. Conclusion

Mobile  process  recognition  (MPR) 
methodology presented in this paper is simple to 
use  and  is  based  on  the  confirmed  existing 
business  process  modeling  and  information 
system design methods and techniques.

In  mobile  activities  identification  actor 
mobility and  the  uncertainty of  the  location  at 
which  activities  are  performed  are  taken  into 
consideration as well.

Compared  to  other  methodologies  used  for 
the  same  purpose,  developed  by  other  authors 
and shortly described in this paper, the proposed 
methodology is  complementary as it  eventually 
yields  similar  results.  It  is  therefore 
recommendable  firstly  to  employ  one 
methodology (e.g. mobile process recognition) in 
mobile  activities  identification,  and  another  in 
results verification. 

Mobile  process  recognition methodology,  as 
described  in  this  paper,  is  open  for  further 
extension,  elaboration  and  integration, 
particularly  in  the  segment  of  identifying 
partially  mobile  processes.  The  strength  of 
mobile  process  recognition  is  the  result 

represented  as  a  BPM  diagram  being  the 
standard manner of business process modeling.
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