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Abstract. Breadth and depth complexity are key challengexieving busi-
ness process fusion as the enabler for value amafign design. The PARM
framework is proposed as the requirement to addresadth and depth com-
plexity through the independent but integrated afi@n of the process, activity,
resource and management viewpoints. The operatsmealarios for each view-
point result in varying process modeling extensieguirements. Existing
process modeling constructs have varying supporthfese requirements. The
PARM framework solution is an extension and intégrabf existing modeling
constructs rather than a solution in its own righging the MDA approach of
abstracting a platform independent model from #qulan specific implementa-
tion, it is the goal in future papers to define gges modeling extensions to
support the PARM framework and map these into exjsitmplementation ar-
chitectures.

Keywords: business process design, value configurationgdegirocess ar-
chitecture.

1 Introduction

Porter[1] introduced the concept of the value ctedma series of activities that add
value in contributing to the delivery of customeguirements. The value chain con-
cept was later extended by Stabell and Fjeldstadfd]value configurationdefined
as a network of value chaingalue configuration denotes the fact that in pcac an
enterprise commonly networks with several partrerservicing its customers. The
value configuration models the enterprise-wide hess process asatworkof inter-
dependent core processes. Designing individual bosiness processes in isolation,
without the enterprise-wide view, can lead to a-sptimal process design when ag-
gregated into the total value network.

Dynamic reconfiguration of the value configuratisngaining momentum as a new
competitive advantage. Gartner Group [3] has lab#ies trend “business process fu-
sion” and defines it as “the transformation of Imesis activities that is achieved by in-
tegrating previously autonomous business proceasseseate a new scope of man-
agement capabilities.” Gartner Group [4] says tthmbugh a new operating and



management focus on enterprise wide processesahddiogy integration, business
process fusion will enable an enterprise to in@é@ssagility and improve efficiency.

There is a recent trend to advocate the revitatimaif business process management
(BPM) as a key enabler for business process fusidns paper (as part of a series of

papers) proposes value configuration design, angReevolution of business process

design, is the enabler for business process fusion.

Value configuration design requirespaocess engineering methodologhich en-
sures the resultant value configuration will deditlee customer value (requirements)
in line with the business strategy. Our researchsato develop the methodology,
which will serve as a practical process innovatiasi for process managers.

The first paper [5] in the series introduced thedalith / depth complexity matrix as
the challenge in addressing value configuratiorigiesThe second paper [6] intro-
duced the Process / Activity / Resource / ManagerfigARM) framework as the re-
quirements framework to address breadth / depttptmdty. This paper expands the
PARM framework into a set of requirements of eaidwypoint of the PARM frame-
work as input to identifying the process modelimnstructs extensions required to
address these requirements. The next paper wiflgseextensions to existing model-
ing languages to support the PARM framework and tham to proposed architec-
tural implementations. The final paper will prop@sprocess engineering methodolo-
gy that leverages the PARM framework solution tbieee the objectives of value
configuration design.

2 Breadth/ Depth Complexity asthe Challenge

Soanes [5] introduced the concept of the breadthpth complexity matrix to de-
scribe the inadequacy of individual business pradesigns.

Breadth complexity is defined as the range of #gtitypes within a business process
ranging from highly structured systemic to unstiuetl ad-hoc activities.

Depth complexity is defined as the abstraction Iewé process logic within a busi-
ness process ranging from very coarse process (egjc work passing from one re-
source to the next) to very granular process |¢gig. navigation between fields on a
data capture screen).

The combination of breadth and depth complexityltssn the following matrix:
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Fig. 1. Process Breadth / Depth Complexity Matrix

Soanes proposed that the footprint of typical psees crosses multiple breadth /
depth quadrants of the above matrix. Soanes coadltitht existing process design
strategies and toolsets tend to specialise in amaelrgnt of the matrix. An example

mapping of toolsets to quadrants is illustrateéfigure 1. Given individual processes
can span multiple breadth/depth segments, thisiajsation strategy can result in

multiple process design strategies and toolsetgyhesed within the one process. This
fragmenting of business process logic across niltgolsets results in a more com-
plex task to maintain process logic as businessime@ments change — an obstacle to
achieving business process fusion.

4 PARM Framework asthe Requirement

Chew et al [6] introduced the PARM framework as dedinition of the requirement
for addressing breadth and depth complexity ash@efollowing diagram:

Process

Manage

Activity Resour ce
Fig. 2. Process / Activity / Resource / Management (PAREMework.

The Process / Activity / Resource / Management (MARamework defines four
viewpoints of business processing that need tmntegyiated and managed as part of
the design considerations (in responsestimkeholder requirementdor each core
business process:

» The Process viewpoint focuses on the controllingdiog and restricting of the
flow of activities performed for specific processtances. Its measurable objec-
tive is to meet theustomer'send to end service delivery expectations.

» The Activity viewpoint focuses on the facilitatiar an environment to manage
human activity with the recognition that human rgses will prioritise their own
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execution of multiple activities across multipleopesses simultaneously based
upon their own individual work practices. The exému sequence is not assumed
to be deterministic — contrary to conventional gsxdesign which assumes that
activities will be executed as prescribed by thsigte Its measurable objective is
to provide the most effective (both productivitydaguality) environment for the
completion of all work across all processes — o#ifiey theprocess / knowledge
worker's cognitive decision making behaviour which is unstured.

* The Resource viewpoint forecasts, plans, scheduidsassigns resources to ac-
tivities. Its measurable objective is to maximihe utilization and therefore the
efficiency of the total resource pool. This viewgacaptures theesource plan-
ner's requirements.

e The Management viewpoint integrates the procedsyitgcand resource view-
points through balancing the tension between sengost and quality expecta-
tions. It reflects the requirements of thesiness owneof the process.

Breadth complexity requirement is modeled by thignahent and integration of the
process, activity and resource viewpoints, with“ttreadth” being accentuated by the
activity viewpoint which explicitty models both agtured and unstructured beha-
viours.

The recursive decomposition of the framework patansg(an activity at one level of
abstraction can be decomposed as a process aexhdéower level of abstraction),
enables breadth complexity to be managed at meiliiels of depth complexity.

Process design completeness is achieved throughsistent and integrated approach
to modeling and managing the process, activityrasdurce viewpoints.

Chew et al's key observation was that existing psscdesign strategies and BPMS
toolsets assume that the process viewpoint is tiwverdof activities and resources.

The PARM framework recognizes that in highly stuwetl processes the process
viewpoint can control the activity and resourcewpeints. However, the nature of

unstructured processes implies that activity itidia and resource allocation can be
initiated and controlled independently from the r@aeprocess.

In the following sections, the requirements of edelwpoint will be expanded.

4 Process Viewpoint Requirements

This reflects the scenario where the process viawi®the controller and is directly
instantiating activity commencement and resoursigasent. This scenario is par-
ticularly relevant to automated system processingabso reflects the traditional pro-
duction line human centric business processing.
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This is the traditional BPM viewpoint and thus riteenpt is made in this paper to de-
fine the total requirements of BPM. The followinge aspecific requirements relating
to addressing the breadth / depth complexity chgtde

o Decomposition of the process design to multiplele of abstraction is a critical
enabler for depth complexity (a requirement thash®PMS address). There is
some dispute whether decomposition process designgiood practice. For ex-
ample Ould [7] in describing Riva as a processgtesiethodology, specifically
discourages decomposition. It is the view of thapgr that decomposition is es-
sential.

o Traditional process design will involve the usehidhly structured graphical
modeling constructs such as sequencing, concurrénagching, conditional
branching etc. An additional requirement to addiessadth complexity is the
ability to define a set of activities with no sequimg control. By default this can
be achieved with graphical constructs by a conacggrédoranch for each activity.
However it by adding the capability for an activioydecompose at the next level
to a set of declarative rules, provides a richdlitalto define complex sequenc-
ing control. For the common scenario of wantingsequencing control, the set
of rules in effect become an action item list ofi@ts that must be completed to
achieve the activity been decomposed.

0 The process viewpoint is the key communication pieint. To address different
audiences, it is ideal to have the ability to proelgraphical models at varying
depth abstractions. Thus for senior managementmiteel will be filtered to a
higher level whereas for process participants iy ima at a detailed level. Ideally
this depth filtering could also be applied to stélecsegments so that where ap-
propriate some segments of the process could bershodetail and others in
summary.

o0 Where the process viewpoint is not the controleg.(a knowledge worker is
performing activities based upon their own prefess), the process design needs
to define wait states where the process awaitsxerral event (e.g. completion
of an activity that the process was not in contfp]l Most modeling constructs
already support this requirement through the usgefihing states and then as a
physical implementation of that state, tie theestatawaiting an event. Role Ac-
tivity Diagrams for example provide the capability define a state as well as
event triggers.

5 Activity Viewpoint Requirements

This represents the scenario where the activitwp@ent is the controller whereby an
individual resource based upon their own individwalk practices, multi tasks across
multiple activities across multiple processes sitil§ or interacting with multiple oth-

er resources. This scenario is particularly relevaknowledge worker environments
and exception handling within production processes.

The modeling requirements of this scenario are:
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o0 The ability to define what cannot happen as comgsdo the dynamic ordering
of activities. These would be defined as declaeatules global to a process and
all its sub processes.

o The ability to link activity events (start or corefibn of an activity) back to a
process to trigger process state transition. Thiw icater for activities that are
performed outside of the process viewpoint control.

o ldeally, the ability to define suggested activiipw§ sequence to prompt resources
to execute activities in the optimal order.

In addition to the above modeling requirements,atigvity viewpoint would ideally
be supported by an activity or work portal thaaisintegration of work sources (e.g.
BPMS, email etc) and work tools (e.g. applicatigstems, groupware etc) into an ac-
tivity or work portal to facilitate the knowledgeovker to multitask across multiple
activities across multiple processes. The detaiepiirements of a work portal are
beyond the scope of this paper. However it is wodting that portals is a very active
research focus. Gartner [8] have defined six geioers of portal evolution and call
portals “the Swiss army knife of enterprise commpai

6 Resource Viewpoint Requirements

In this scenario, the resource viewpoint is thetdier based upon a pool of out-
standing and forecasted work (i.e. activities topkeformed on specific process in-
stances), a resource optimisation strategy (whetbetralised or distributed) assigns
resources to outstanding work.

The modeling requirements of this scenario are:

0 To facilitate the most options for runtime optintiea, it is best to minimize un-
necessary prescriptive activity flow definition ailing the optimisation algo-
rithm to decide the best activity flow. Thus thecldeative rule definition re-
quirement described for the process viewpoint thefaults to a set of action
items is encouraged to enable greater resourcmiaption flexibility.

0 Resource requirements per activity per process gee to be defined to enable
the resource optimizer to predict resource requergs)

The resource viewpoint is an area poorly suppdrteairrent BPM systems (BPMS).
Most BPMS tools will support simulation as a meah&dentifying the optimisation
of resource allocation. However as Reijers anddemAalst [9] highlight, a simula-
tion model typically focuses on a single procesdemine people involved distribute
their time over multiple processes.

The benefit of applying resource management to BPBubject to the accuracy of
the defined resource requirements per activitygyecess type. This definition con-
sists of two components (using labour hours agXaenple resource):
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0 The expected time each individual activity will éak
o The volume mix of the frequency of each activitythin the total process based
upon the percentage of cases that follow conditiomaings within the process.

Both of these components need to measured over sample size and sample time-
frame. It would be sensible to have the BPMS tithelse components as the basis for
calculating these on a regular snapshot basisaftirt process

On initial analysis, one could conclude that theotece management dimension has
no bearing on the breadth / depth complexity chgke However, in a practical im-
plementation of this strategy, the abstractionlle¥ehe activity tracked is an impor-
tant factor in ensuring the accuracy of the timgneste per activity. At too high an
abstraction level, the time estimate is too braadserage with a high standard devia-
tion. Too low an abstraction level, results in aemus exercise to define a very fine
grained process flow and the resulting tracking@arsize may be too small to pro-
vide a statistically accurate result.

Thus, the depth of activity decomposition is anadm@nt driver for accurate resource
management and as a result has an influence otefith complexity of the process
design.

A critique could also be made that this viewpoisitoriented towards production
process management and not relevant to the lesdisted processes where activities
are more difficult to estimate. As a business manant culture, it is proposed that
the practice of setting a plan, measuring an acudl identifying the variance (as
represented in the Plan Do Check Act (PDCA) managerphilosophy originally
proposed by Deming) is applicable to the whole iomum of activity structure and
predictability. For less predictable activitiese thbstraction level the plan is pitched
may be higher, the timeframe projected forward faeyshorter and the plan may be
unique for each process / activity instance. Agitad example within the normally
highly structured manufacturing environment is repg a machine. The PDCA phi-
losophy would advocate that a plan with target timenade for assessment of the
fault and then having identified the fault, a ptard estimate is made for the repair.
Thus resource management in this scenario nedssimore dynamic and emergent.

7 Management Viewpoint Requirements

A key driver of the PARM framework is the abilitgrfeach viewpoint to operate in-
dependently with integration both at the definitmase as well as based upon execu-
tion feedback. The Management viewpoint is thegra®r of the other viewpoints
through balancing the tension between service,adtquality expectations.

The modeling requirements of this viewpoint are:
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o A common meta-model that each viewpoint's requinetsiean be mapped to, fa-
cilitating the integration of the requirements lyefanapping to the desired im-
plementation architecture.

0 An event logging model that through process miragjlitates the execution
feedback to each viewpoint.

o0 A measurement model that utilises the event loggifaymation to evaluate op-
erational performance in service, quality and essteedback to evolution of
each viewpoint’s design.

8 PARM Framework Implementation

The scope of this paper is to outline the PARM feavork requirements. A detailed
description of the PARM framework implementatiorthe scope of the next paper in
this series. However it is appropriate to defineaachitectural context in which the
requirements need to be implemented.

Model Driven Development (MDD) is a software engirieg approach consisting of
models and model technologies to raise the abgtradtvel at which software is
created. Although there are many implementatidid@D (as per Hailpern et al.
[10]), the most prevalent is the Object Managen@rdup’s (OMG's) implementa-
tion of MDD called Model Driven Architecture (MDAJL].

MDA defines a viewpoint as abstracting to a selécet of parts, connectors and
rules in order to focus on a particular concerdefines three viewpoints:

0 A computation independent viewpoint focuses onctireext and requirements of
the system hiding structure and processing of yetem.

o A platform independent viewpoint focuses on therafien of the system while
hiding the implementation details for a specifiatfdrm.

o A platform specific viewpoint focuses on the implemation of the platform in-
dependent viewpoint to a specific platform.

MDA advocates raising the level of application diéfon abstraction by producing
models at each viewpoint where ideally the nexell@f abstraction is generated au-
tomatically from the higher level.

From a PARM framework implementation perspectiv, goal is to provide exten-
sions to existing techniques within each of thetralotion levels rather than mandat-
ing the use of specific techniques. Applying tlisspecific MDA abstraction levels:
the goal is to provide modeling extensions to @xgsprocess modeling approaches as
the platform independent viewpoint; that then matp iexisting implementation arc-
hitectural styles as the platform specific viewpoin
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The next two sections will define the context withwhich the PARM framework re-
quirements need to be mapped to process modelipgaghes and implementation
architectural styles.

9  Process Modeling Approaches

From a platform independent viewpoint, many techefand standards have evolved
for abstracting to a higher level the modeling afqess logic.

There have been multiple schemes proposed for@aseryy modeling languages. For
example Giaglis [12] proposes four perspectivesctional, behavioural, organisa-
tional, informational. Huff [13] identifies four flerent categories of process model-
ing language (PML) paradigms: Non-executable, Stated PMLs, Rule-based
PMLs, Imperative PMLs.

For the purposes of defining how the PARM requirsthémpact process modeling
approaches, this paper proposes a process modaliagorization that amalgamates
characteristics of both categorisation schemeseabov

Two fundamental logic expression paradigms carelieraged to model process log-
ic: procedural logic and declarative logic.

Procedural logic prescriptively defines a predeteet flow of activity control. Pro-
cedural logic techniques vary in their level of afstion attained ranging from the
low level of abstraction achieved by proceduralec@dsing languages such as Java
and Cobol for example) ranging up to the high lesehlbstraction of unstructured
techniques like use case scenarios. In the midtkhis range is the multitude of
graphical techniques and their associated notations

Given the PARM framework’s de-emphasis of fine geal prescriptive activity flow
definition, the capabilities of existing mainstrearaphical process modeling lan-
guages are adequate to meet the prescriptive granedeling requirements of the
PARM framework.

Declarative logic defines the constraints (via thee of rules) within which the
process can execute and the actual activity floyusace is determined dynamically
at execution of the rules. As per procedural lptiie level of abstraction of declara-
tive logic techniques varies ranging from the l@wdl abstraction of expressing rules
directly in a rules language to the mid level taghe of decision tables (that are then
translated into a rules language) and the highl labstraction of structured English.
The rules language can be either a proprietary a'enales language or desirably
based upon a standards based rule language su@M@s Semantics of Business
Rules and Vocabulary (SBVR).
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As defined by Ross [14], declarative logic can beduto define all process logic. Al-
though declarative logic is more powerful in itdlitypto express more complex un-
structured process logic, it's more difficult tdeérmpret and communicate the process
flow. Consequently procedural logic is a more diésdiie technique for the predicta-
ble activity flow for structured processes.

The breadth complexity challenge advocates thateqmharal logic techniques by
themselves lack the expressive power to handlébtbadth of unstructured process
logic. Consequently to achieve the PARM frameworkaldth requires integrating
procedural logic techniques with declarative lagichniques.

The PARM framework requirements described abovestate into two uses of dec-
larative rules integrated within a prescriptive relixiy approach:

o0 As global constraints that are defined for a spegfocess and its entire sub
processes providing the “stop what must not happequirement.

0 AS the basis for implementing the set of actiom#&erequirement representing
the ability to define activities as an unstructurexzh deterministic sequence of
actions.

10 Implementation Architectural Styles

From a platform specific viewpoint, many architeelustyles have evolved as a
means of implementing the operation of a systemspedifically process logic.

A classification of architectural styles is propodsy Fielding [15]. Fielding bases his
categorisation on the constraints inherent in taraunication of components of the
system. Fielding defines twenty-two styles on tiasis with the recognition that there
are further possible styles.

As zur Muehlen [16] documents in his standards daagde, there are a multitude of
standards from multiple standards organizationgetad at varying objectives within

the total implementation architecture domain. Thisrenuch debate over which ab-
straction level of standard is more important andetlier one standard replaces
another.

It is beyond the scope of this paper to define etadl the multitude of architectural
styles and standards in the implementation domain.

However, given the role events are advocated tp ipldhe PARM framework’s re-
quirement to integrate the process, activity, resmand management views, it is ap-
propriate to propose the Event Based Architecti®A) style as a strong candidate
for implementation of the proposed PARM framewoppmach. Seybold [17] de-
fines EBA based upon business events occurringersi outside an organization that
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is then notified to interested parties who thenléate the event and optionally take
action. .

Gartner in a research report on the role of evieneterprise applications [18] state
that event driven processes is the key underlyaetpf that will enable the revolutio-
nary improvements in business processes and apipliceystems as advocated by the
business process fusion concept.

11 Conclusion

Conceptually we want to support the mapping of process modeling approach to
any implementation architectural style. The goathef PARM framework is not to
edict a mandatory choice of either. The goal iprivide extensions to modeling ap-
proaches to address breadth and depth complexdyillastrate the ability to map
these extensions into multiple architectural imméon styles. However from a rea-
listic starting point, a subset of both must beseho

In a real implementation of the PARM framework, ttteice of modeling and im-
plementation styles will be influenced by specHigsiness domain requirements and
the existing legacy implementation environment.

The PARM framework solution is an extension anegnation of existing solutions
rather than a solution in its own right.

The next step is to propose the extensions reqtoredisting modeling approaches to
support the PARM framework requirements and mapethie implementation archi-
tectural styles.

A subset of modeling approaches and implementatiohitectural styles will be cho-
sen as a realistic scope for illustrating the PARMnework solution.
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