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BPMN and its Role in Application 
Modernization Projects 
Across the industry Application Modernization is a synonym for legacy renewal and transformation. It’s 
widely viewed as a technology based process. In contrast we recommend that modernization must be 
business driven. It’s a major opportunity to create a modern architecture which reflects the current and 
future business needs. Getting concrete understanding of the future business needs is of course not a 
trivial task and in this article we provide guidance, by example based on our Springfield Parcels case, on 
using the increasingly popular BPMN notation in a systematic and efficient approach to business driven 
modernization.  
 

By Tony Bidgood 

By example . . . how BPMN can model business processes  
at the right level of abstraction that enables  
business driven application modernization. 

 

Introduction  
BPMN (Business Process Model and Notation) has progressively gained traction as a 
mapping notation for business process modeling, and it is becoming the default 
approach in large, and not-so-large, enterprises.  

There are many reasons for this popularity. BPMN is an international standard, 
supported by a great variety of software tools. It is very flexible in the way it can be 
used, from high-level schematic views of a process landscape through to detailed, 
precise rules-based models. This flexibility is important, as it promises to address a 
communication issue we have observed consistently between many business and 
technical people: their approaches to modeling a business process tend to be very 
different. It provides a more-or-less usable path to automated processes and 
workflows. And finally – some may argue – there is no satisfactory alternative.  

But interesting patterns are emerging.  We observe business analysts in many 
organizations delivering BPMN diagrams of their business across a scope and drilled 
down to several layers of detail, but with no plans for aligning these with ongoing 
solution delivery work. We also see many IT analysts delivering BPMN diagrams 
with a narrow scope in order to drive code generation, but with no plans for aligning 
with broader business and service architecture.   

At the same time it’s very obvious to us all that most modernization projects remain 
strongly technology biased. The primary reason for this is probably that obtaining 
business needs is always difficult. This article suggests a way forward. We show by 
example, how BPMN can be used to model business processes in a manner that 
provides the essential business drivers at the right level of abstraction that enables 
more effective, business driven modernization activity.  Note that this report focuses 
primarily on the techniques and abstraction of the BPMN modeling and establishing 
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business drivers for application modernization. We will follow-up on this report with 
further exploration of the service and solution planning activities.   

BPMN, Business Process Modeling and the Real World 
 

The BPMN Charter3 states the following: 

“A standard Business Process Modeling Notation (BPMN) will provide 
businesses with the capability of understanding their internal business 
procedures in a graphical notation and will give organizations the ability to 
communicate these procedures in a standard manner. Furthermore, the 
graphical notation will facilitate the understanding of the performance 
collaborations and business transactions between the organizations. This 
will ensure that businesses will understand themselves and participants in 
their business and will enable organizations to adjust to new internal and 
B2B business circumstances quickly.” 

So the focus is on the business, modeling itself, developing a deeper understanding, 
communicating within and across organizations, and adding to the general level of 
business agility. No mention of technology, no reference to IT people or any other 
kind of specialists.  

In practice, however, the majority of BPMN practitioners today are likely to be 
working on projects commissioned and funded by an IT department. 

Those involved in managing business strategy and operation are mostly not 
modelers. They may be comfortable with a mapping approach to process 
documentation, allowing them to represent the logic to other business people in a 
form they can assimilate, however ‘process modeling’ is unlikely to appear on their 
résumé. To attract the attention of these senior business people, the flows should not 
appear too technical, and should typically employ a restricted set of symbols and 
rules. They are likely to be comfortable with internal audit-style flowcharts, or 
maybe something like Business Dynamics Diagrams, as used in CaseWise and other 
tools. 

By contrast people involved in technical work, delivering the solutions the business 
will employ, are likely to prefer a more structured and precise form of expression, 
and – significantly – are more likely to focus early on modeling that solution. To 
achieve this they commonly use UML activity diagrams, sequence diagrams, etc. to 
achieve the degree of precision and auditability that they require. 

There is often a disconnect between the two sets of models. Things get lost in 
translation. The IT experts may or may not use the business diagrams as an input to 
system modeling, and they may repeat the work at a more detailed level – using 
another notation – as an IT task. Business people vary in their familiarity with these 
more technical models. Some may come to regard detailed process mapping as an IT 
activity best left to the experts. The risk here is lack of ownership. “That’s not what 
we asked for!” 

So, is BPMN the silver bullet? Can it bridge the communication gap? We believe, 
cautiously, that it can … though only if used appropriately. You have to be careful 
what you are modeling at what stage. Many business people are uncomfortable with 
the ‘full-on’ BPMN experience: they see it as “too technical” and too detailed. Some 
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commentators are, to say the least, skeptical about BPMN ever becoming accepted as 
a serious part of the business improvement toolkit. In Sourcing Shangri-La, Mike 
Gammage’s blog on BPM and related matters, he expressed his opinions4 in January 
2010:  

“BPMN is a huge diversion from what is really needed. BPMN may have 
real value as a language within IT, for Business Analysts and Enterprise 
Architects, and that’s well and good.  But the idea that the business will 
adopt BPMN, that it could become the language for process management 
and performance improvement across the enterprise, is frankly delusional.” 

That chimes with our experience in many large organizations. How many business 
people have drawn a BPMN process flow, unless they’re working on a project 
directed by IT?  

But it is equally true that, whatever the source of the models or the intentions of the 
modelers, BPMN has progressively gained traction as a mapping notation for 
business process modeling, to the extent that it is becoming the default approach in 
large, and not-so-large, enterprises. This may be an indication that IT is broadening 
its reach across the business landscape – whatever. It is a ‘fact on the ground’.  

As an aside, it is worth noting the speed with which the adoption of BPMN has 
occurred. Version 1.0 was released only in May 2004 and finally adopted in February 
2006. In March 2010 there were 62 current BPMN software product implementations 
and 4 more planned implementations5.  

The first significant upgrade, version 2.0, achieved Beta 2 status in June 2010; it 
includes some useful features for our purposes, such as conversations, 
choreographies, call activities and data stores. Some of these symbols and constructs 
are used in this article. See Allweyer, 20106 for a straightforward introduction to 
BPMN including the new features introduced in version 2.0. 

To avoid confusion it is worth noting that ‘BPMN’ in version 1 stood for ‘Business 
Process Modeling Notation’. Version 2 – with its metamodel – has been renamed 
‘Business Process Model and Notation’, implying a wider remit and applicability.  

 

Using BPMN Inputs for Application Modernization  
Our experience suggests that a simplified subset of BPMN, combined with 
annotations expressed in business terms, is a good way forward in discussions and 
workshops with business people – both managers and operational staff.  

Once agreement is reached on business requirements, the models can be extended 
and deepened using as much of the rigor of BPMN as appropriate. This may involve 
replacing some annotations with precise symbols in order to express the logic more 
precisely, modeling a greater variety of exception conditions, and other ways to 
provide the level of detail and precision that the solution providers need.  

Figure 1 shows a simple process modeled at a high level using just a few symbols – 
in this case five – an example which demonstrates that BPMN can be used for 
business-friendly documentation. In working with business experts at the early stages 
of a project we commonly map processes using around 6-10 BPMN symbols, and the 
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result is generally self-explanatory: no more ‘unfriendly’ than diagrams drawn in any 
other way. The advantage of using BPMN at this level of abstraction is simply 
consistency and thereby increased understanding. 

BPMN: Schedule Truck Maintenance

Monday

1. Check truck 
maintenance 
required

2. Schedule truck 
maintenance

3. Inform transport 
manager

If any maintenance 
is required

If no maintenance 
is required

• Check all trucks every Monday.
• Book one or more maintenance 
appointments, as required. 

• Inform transport manager via 
email by Tuesday 9am

BPMN: Schedule Truck Maintenance

Monday

1. Check truck 
maintenance 
required

2. Schedule truck 
maintenance

3. Inform transport 
manager

If any maintenance 
is required

If no maintenance 
is required

• Check all trucks every Monday.
• Book one or more maintenance 
appointments, as required. 

• Inform transport manager via 
email by Tuesday 9am

• Check all trucks every Monday.
• Book one or more maintenance 
appointments, as required. 

• Inform transport manager via 
email by Tuesday 9am

Figure 1: An example of a simple BPMN diagram 

In the ideal world the extent to which the models are drilled down, or otherwise made 
more precise, will depend on why they are being produced in the first place. We have 
already noted that the real world is different: a considerable amount of modeling has 
already taken place in organizations without a clear vision of what they will be used 
for, by whom and when. And many of these models are large, detailed and complex, 
and therefore less likely to be effectively used.  

That is one reason why some have suggested that BPMN is over-engineered and 
over-complicated. Our view is that it’s more likely that people use it in an 
inappropriate manner. Alec Sharp stresses keeping business improvement models as 
simple as possible for as long as possible, using a limited set of symbols and a 
diagram for each ‘case’ being examined7. Only later “in the implementation stages 
of the project” should you consolidate these into one rigorous model, and that’s the 
point where BPMN, in his view, might become useful.  

 

BPMN and the Application Modernization Phases 

So, before embarking on BPMN modeling we need to decide what we are going to 
do with the models.  

The CBDI-SAE modernization approach defines five distinct phases of activity – 
Assess, Plan, Analyze, Deliver and Evolve. It’s likely these will not be dissimilar to 
other approaches. In this article it’s necessary to considering the first three phases. 

These phases, or equivalent, will also generally be required regardless of the nature 
of the project – custom build or package implementation, in-house or outsourced 
development. There may be situations where a packaged component implementation 
effectively instantiates part of the business process, but this will not obviate the need 
for process models at some level.   
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Phase Purpose & Goals (summary) BPMN and Inputs and Outputs 

ASSESS  

Establish the business requirements and 
assess the status of the current business 
and associated systems and their ability 
to meet those requirements.  

To ensure that the impact of business 
improvements and associated 
modernization work is properly assessed 
before more detailed planning 
commences. 

Business requirements may include To-Be processes 
described in BPMN. The most useful BPMN inputs at this 
stage are:  
1) High level scoping or architectural views of process(es)  
2) End-to-end business processes that capture the most 
important logic from a business perspective. 

In addition, though not explored in this article, current 
system models may use BPMN in a number of ways. These 
may include:  
1) Diagrams indicating the main elements of a deployed 
system, together with datastores used and communications 
with other systems  
2) Diagrams showing the As-Is business processes supported 
by the existing systems. 

PLAN  

Produce associated plans and 
architectures including the business 
improvement plan, service and solution 
architectures, the application 
modernization plan, and any reference 
architecture that will underpin the work. 

To ensure that subsequent realization 
projects are correctly scoped, provided 
with the relevant outline models, and are 
part of a coherent plan that provides 
consistent across associated projects. 

Identify candidate components for 
modernization 

The service oriented business improvement plan may 
contain BPMN diagrams (As-Is and To-Be), which can be 
used when determining the application modernization gap.  

Solution and Service Architectures (with separation 
influenced by BPMN models). 

The Service Portfolio Plan (SPP) can include process and 
capability services, each of which can be enriched to include 
BPMN diagrams at the specification level. These may be 
sourced from existing BPMN diagrams. 

Well constructed BPMN diagrams can help the planner to 
‘carve out’ candidate components – for example beginning 
to identify reusable processes 

ANALYZE  

Produce detailed requirements analysis, 
architecture, design and quality 
assurance work for an increment of 
modernization. 

To determine the scope and sequence of 
the solution and/or service increments, 
deep enough to enable transition to the 
delivery phase. 

Detailed requirements for process and capability services 
can extend and deepen the BPMN diagrams used in the 
'Plan' phase while producing the detailed SPP fragment. 
These diagrams will also form part of (or be input to) the 
detailed To-Be business model. 

Table 1: BPMN and early CBDI-SAE Project Phases 
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Assess Phase 
Application modernization projects conventionally use the “existing” application as 
the scope of the modernization effort. Clearly this is a 101 level mistake but for 
reasons of history, budget and time pressures it still perpetuates. Quality business 
process models that span a broader scope provide an important contribution to better 
scoping by permitting an assessment of optimal scoping in the context of the service 
portfolio.      

BPMN: Springfield Business Activities 
(an extended fragment)

1. Pickup and 
delivery 

schedulingPickup 
requests

Transport 
schedule

Parcel type 
handling 
procedures

Scheduling 
data

2. Parcel pickup 
and delivery

(etc.)

(etc.)
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schedule
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Scheduling 
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2. Parcel pickup 
and delivery

(etc.)

(etc.)
1. Pickup and 

delivery 
schedulingPickup 

requests

Transport 
schedule

Parcel type 
handling 
procedures

Scheduling 
data

2. Parcel pickup 
and delivery

(etc.)
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Figure 2: Part of a ‘business architecture’ view of Springfield’s business 
activities 

 

In CBDI-SAE service identification is undertaken very early based on high level 
(architecture view) models. Undertaken using well formed models, this initial 
perspective can be reasonably high quality and stable.  

The architecture view of the To-Be business process will allow identification of 
Process and Capability Services. The As-Is business process supports the 
identification of Underlying Services. 
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act Pickup and Deliv er Parcel

«Process Role» Transport «Process Role» Receiv er«Process Role» Sender«Process Role» Warehouse

New Day
Started

Schedule 
Journey

:Journey

Pick up 
Shipment 

from Sender

:Shipment
Check-in 
Shipment

:Shipment

Convey 
Shipment to 
Destination

:Shipment

Check 
Shipment

:Shipment

Check-Out 
Shipment

Conv ey Undelivered 
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Obtain 
Receiver Ack

«Process Role» Office

Register Ack

Shipment Ack

Specialty?

«Business Event»
Haz Journey Sched

«Business Event»
Food Journ Sched

«Business Event»
New Specialty Sched

[rejected]

[delivery]

[pickup]

[food]

[haz]

[no]

[Receiver Available]
[No Receiver]

[accepted]

[new]

Figure 3: A simple process flow expressed as an activity diagram in swimlanes 

 

Figure 3 shows a typical ‘As-Is’ process diagram that might be input to the project. 
We can extract more value by redrawing this in BPMN, as in Figure 4 below. In 
addition to delivering a consistent model, BPMN has a range of notations that allow 
us to better analyze and describe a wider range of behaviors. 
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BPMN: Pickup and Deliver Parcel

Office Warehouse Transport

ReceiverParcel Pickup and Delivery

1. Schedule journey

1.2 Accommodate 
new specialty, food 
and/or hazardous 
transport needs

1.1 Plan 
pickup and delivery

1.3 Publish journey 
schedule

Special journey
requirements?

2. Pick up shipment 
from sender

6. Register receipt 
acknowledgement

Sender

Shipment
collected

5. Convey 
shipment to 
destination

Delivery 
for 
checking

9. Return shipment 
to warehouse

10. Check in 
returned shipment 

Start of 
day

Non‐
delivery 
notice

Receiver 
present?

7. Leave non‐
delivery notice

Yes

No

Rejected Accepted

4. Check out 
shipment

3. Check in new 
shipment 

If pickup

If delivery 

No

8. Convey 
undelivered 

shipment to local 
warehouse

BPMN: Pickup and Deliver Parcel
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ReceiverParcel Pickup and Delivery

1. Schedule journey

1.2 Accommodate 
new specialty, food 
and/or hazardous 
transport needs

1.1 Plan 
pickup and delivery

1.3 Publish journey 
schedule
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requirements?

2. Pick up shipment 
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shipment 

If pickup

If delivery 

No

8. Convey 
undelivered 

shipment to local 
warehouse

Figure 4: A BPMN equivalent of Figure 3 – the start point for process 
improvement 

 

The BPMN diagram shows the process in the same swimlanes as the earlier UML 
activity diagram, translated into the BPMN language of ‘pools’ and ‘lanes’. So as not 
to overcomplicate the diagram we have excluded the artifacts (such as Journey and 
Shipment) shown on the original UML activity diagram.  
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Instead, though, we have made use of BPMN’s ability to show messages passing 
between participants, shown as pools (independent swimlanes). Because it is not 
possible to know the internal processes of every Customer, we have chosen to show 
the Customer pool as a black box, so the messages are sent to, and emanate from, the 
pool itself rather than any process within the pool. And for each message we have 
shown a relevant artifact, constituting the payload of the message.  

Customer 
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6.1 Decide next 
action

6.2 Register pickup 
or delivery 
outcome

Rejected or 
undelivered 
shipment

4. Return vehicle to 
warehouse5. Check in vehicle

3.2 Pick up 
shipment(s)

3.4 Leave 
‘unavailable’

notice

3.3 Drop off 
shipment(s)

Warehouse Transport

If no extra 
drop required

3.5 Add local 
warehouse drop to 

journey

If extra drop 
required at 
local warehouse

A

B

C

D

E

F

H

I

K

J

L

G

N

O

P

M

Customer 

BPMN: Pickup and Deliver Parcel

Parcel Pickup and Delivery

1. Schedule journey

1.2 Accommodate 
new specialty, food 
and/or hazardous 
transport needs

1.1 Add pickup 
and/or  delivery to 

plan

1.3 Publish journey 
schedule

Special journey
requirements?

Shipment(s) 
picked up Delivery 

for 
checking

Delivery 
accepted / 
rejected

Pickup and/
or delivery 
required

Shipment 
returned 
to sender

‘Unavailable’
notice

3. Execute journey 
segment

3.1 Travel to drop

3.6 Notify outcome 
to office 

Until all drops 
are complete

Office

New pickup or 
accepted delivery

No

2. Check out 
vehicle

Journey 
start due

6. Process shipment outcomes

Until all 
shipment data 

processed

6.1 Decide next 
action

6.2 Register pickup 
or delivery 
outcome

Rejected or 
undelivered 
shipment

4. Return vehicle to 
warehouse5. Check in vehicle

3.2 Pick up 
shipment(s)

3.4 Leave 
‘unavailable’

notice

3.3 Drop off 
shipment(s)

Warehouse Transport

If no extra 
drop required

3.5 Add local 
warehouse drop to 

journey

If extra drop 
required at 
local warehouse

Customer Customer 

BPMN: Pickup and Deliver Parcel

Parcel Pickup and Delivery

1. Schedule journey

1.2 Accommodate 
new specialty, food 
and/or hazardous 
transport needs

1.1 Add pickup 
and/or  delivery to 

plan

1.3 Publish journey 
schedule

Special journey
requirements?

Shipment(s) 
picked up Delivery 

for 
checking

Delivery 
accepted / 
rejected

Pickup and/
or delivery 
required

Shipment 
returned 
to sender

‘Unavailable’
notice

3. Execute journey 
segment

3.1 Travel to drop

3.6 Notify outcome 
to office 

Until all drops 
are complete
Until all drops 
are complete

OfficeOffice

New pickup or 
accepted delivery

No

2. Check out 
vehicle

Journey 
start due

6. Process shipment outcomes

Until all 
shipment data 

processed

Until all 
shipment data 

processed

6.1 Decide next 
action

6.2 Register pickup 
or delivery 
outcome

Rejected or 
undelivered 
shipment

4. Return vehicle to 
warehouse5. Check in vehicle

3.2 Pick up 
shipment(s)

3.4 Leave 
‘unavailable’

notice

3.3 Drop off 
shipment(s)

Warehouse Transport

If no extra 
drop required

3.5 Add local 
warehouse drop to 

journey

If extra drop 
required at 
local warehouse

A

B

C

D

E

F

H

I

K

J

L

G

N

O

P

M

A

B

C

D

E

F

H

I

K

J

L

G

N

O

P

M

Figure 5: An improved version of Figure 4 – changes listed below 
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The process improvement team at Springfield has identified quite a few 
improvements that it wishes to make to the process, some to remedy defects in the 
current operation of the business, others to provide features that are currently 
unavailable, and others again to aid clarity of expression in the diagram itself. The 
result is Figure 5, and the key changes to the process are indicated by letters added to 
the diagram and discussed below.  

Note that Figure 5 uses a few symbols that are possibly unfamiliar to some people. 
This is a dilemma that modelers encounter when using BPMN. While, as discussed 
above, a simplified subset of the language can deliver very easily-understood process 
diagrams, it is equally true that the more precise the diagram is, the more likely it is 
to fail in one key area – its ability to communicate, especially with non-modelers 
such as most business people. See http://bpmn.org/ for sources of advice.  

The other side of the coin is BPMN’s unparalleled ability to depict process logic of 
almost any type, and to provide a route for interpreting this logic in software. The 
current Beta 2 specification for BPMN contains 550 pages, of which approximately 
50 pages relate to BPEL generation, exchange formats, etc.  

The process has been improved in various different ways – all beneficial, some 
particularly significant for our purpose. We have identified a number of opportunities 
for Application Modernization and other business improvement initiatives. See the 
letters on a light green background that have been added to the diagram. 

Proposed Business and Model Improvements 
A. Journey scheduling isn’t something you do in the morning. It’s a continuous 

activity, whenever something causes you to update the plan, and it’s triggered by 
any sort of change, including the arrival of undelivered or rejected shipments 
(not just new pickups).  

Business Improvement Opportunity  

Consider the various triggers which can result in an instance of the event 
‘Pickup and/or delivery required’. There may be time triggers (a weekly 
pickup), phone calls, emails, and many others. As a business, has Springfield 
got them all covered?  

Note that the process as modeled here does not include the ability to cancel 
or alter a planned pickup or delivery, so we’re not really ‘there’ yet. 

Is there anything else that might trigger you to change the schedule? What 
about adverse weather reports, Customer bankruptcies, etc.? 

Modernization Opportunity  

Consider a standalone Schedule Journey Capability Service. In the initial 
modernization project this could be delivered as a skeleton structure, 
providing the opportunity to develop the additional behaviors mentioned 
above, and potentially many more over time.   

Establish a separate service delivery project for the Schedule Journey 
Capability Service as it will be a standalone component. 

 

http://bpmn.org/
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B. The process now focuses on the journey plus its shipments, rather than just the 
shipment, so you can coordinate several shipments on one truck, many drops in a 
journey, etc. Given that the start point was parcels and parcel types, this is a 
good thing – Springfield does deliver single loads on a truck, but it’s break bulk 
(part loads and parcels) that characterizes most of the journeys.  

Business Improvement Opportunity  

Optimize vehicle loadings and journey routings via the use of specialized 
web-based software service.  

Modernization Opportunity  

Ensure that the capability (see A) is delivered with minimum dependencies 
and is really standalone to facilitate use of third party service or component.  

Consider a Complex Events Service to monitor and alert further scheduling 
opportunities or issues. In this context complex events may be abnormal 
events relating to single or multiple shipments that indicate such events as 
route disruptions, customer receiving status, unusual shipment return 
patterns etc. which may be used to optimize future schedules. 

Anticipate data model and schema changes as a result of journey plus 
shipments.  

C. As a result of A, the plan is something that constantly evolves, not something 
that’s created at a point in time, so the process name has changed from Plan 
pickup and delivery to Add pickup and/or delivery to plan. 

 

D. The journey starts when the schedule says it does, rather than when you’ve 
finished creating the schedule, so there’s an intermediate timer event at this 
point. This is a useful BPMN feature that, incidentally, acts as a pointer to where 
you might start thinking about breaking up monolithic processes.  

Business Improvement Opportunity  

Handle the pickup and delivery quite separately from the planning and 
scheduling – this allows outsourcing decisions separate from planning, 
enabling outsourced pickups and deliveries in other geographical areas while 
controlling the planning, scheduling and local transportation in-house. 

Modernization Opportunity  

The service architecture can ensure loose coupling between pick-ups and 
deliveries and other dependencies. This will allow future flexibility to 
involve additional parties. This could also be handled by a channel 
architecture pattern where common pick-up and delivery behaviors are 
managed in a common service and partner specific behaviors can be 
specialized. In certain cases the partner specific service may be an external 
service. 

E. Check out and check in of vehicles (with all the shipments on board of course) 
has replaced the checking in and out of individual shipments, as might be 
expected from the optimization suggested in B.  
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Modernization Opportunity  

Similarly consider a generalized Check-in/Check-out Capability Service. 
This can allow a further refinement of the process by enabling future calls to 
product specific Check-in/Check-out behaviors. For example those relating 
to hazardous products which will vary considerably from the remainder of 
the product range.  

F. The sub-process Execute journey segment is triggered multiple times until all 
drops in a journey have been completed. The sequence of segments can change 
‘in flight’ because of events encountered; an example is at K. below.  

Note also that a fully modeled process would cater for floods, roadworks, 
insurgents, etc. as well. Just not in this diagram. See Figure 8 for an expanded 
view of the Execute journey segment sub-process, showing how BPMN can 
handle a particular type of exception – deliveries that the Customer did not 
expect.  

Modernization Opportunity  

It is to be expected over time that the types of exceptions and exceptions 
specific to types of products will evolve considerably. An event architecture 
with flexible rules based response will be appropriate here. Consider also a 
pub/sub events service that broadcasts current status to all customers 
involved in the deliveries, notifying exceptions and ETA. Again this 
behavior doesn’t need to (and probably shouldn’t) be implemented in the 
first delivery of the modernized solution. All that’s required is that the 
architecture is defined AND implemented in a manner that will make these 
extensions very straightforward and non invasive to the core applications 
and services.  

These extensions are ideal candidates for evolution of the solution space, 
and considerably add weight to the overall justification of the modernization 
effort.  

Where the execution of Execute journey segment is outsourced, it might still 
be necessary to model some aspects of the process behavior as a 
specification to the provider as to what is required. For example, an 
understanding of the steps shown in Execute journey segment will always be 
required and will form the basis of an agreement between the consumer and 
provider as to what needs to be done, but do not in themselves dictate to the 
provider how it should execute those activities. 

G. Springfield Parcels picks up from, and delivers to, lots of places. This was 
covered by the original model’s Sender and Receiver swimlanes which defined 
the other party by their role. However once we look at multiple shipments on a 
journey things get more complicated: we could visit a single customer location to 
deliver two packages and pick up seven, thus confusing the roles. So Sender and 
Receiver have been generalized to a single Customer ‘pool’ (in BPMN 
terminology), using a fairly broad definition of the term ‘customer’ to include 
anyone Springfield is interacting with when picking up and delivering parcels, 
whatever their role. 
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Modernization Opportunity  

Very frequently modernization efforts ignore the structure of data, merely 
taking the existing message and database structures and re-implementing 
them. This is an excellent example of how it is important to maintain a 
business perspective to encourage re-evaluation of the core business 
concepts. There are clearly questions to be explored and answered – whether 
this is a Party model, or whether it is a Delivery Party model 

H. The process shown in Figures 3 and 4 could return a shipment to the original 
sender, though it was not explicitly modeled. Using BPMN we have identified 
that ‘Shipment returned to sender’ is a different customer message from the 
standard ‘Delivery for checking’, and might need to be handled in a different 
way.  

Modernization Opportunity  

Achieving business level exception messages is very difficult without 
business process models. This is again an excellent example of why business 
models are needed in modernization efforts. 

I. The internal auditors have insisted that drivers obtain a physical or electronic 
document from the receiver that verifies their acceptance or rejection of the 
shipment (all or in part). Previously a handshake was considered acceptable 
when dealing with ‘good’ customers, although that practice occasionally led to 
misunderstandings. 

Business Improvement Opportunity  

Automation via hand-held device. 

Modernization Opportunity  

Using the channel architecture discussed above a device neutral and device 
specific layer can be implemented as part of the core architecture. Then it 
will be straightforward to introduce one or multiple devices. This is 
important because there is business intent to move to multiple carriers in the 
future, and this approach will allow partner specific devices and interface to 
collaborate in the common core system.   

J. The driver may well be unsuccessful in picking up a shipment, something that 
was not covered in the original process. A driver who fails to contact a Customer 
will in future leave an ‘unavailable’ notice – more generalized than the ‘no 
receiver’ notice on the original, as it can handle the situation where a sending 
Customer is not around as well as the missing receiver already modeled in 
Figures 3 and 4.  

Modernization Opportunity  

As discussed, exception messages should be soft and flexible and 
differentiate between business and technology issues.  

These exceptions may best be implemented as events as they will certainly 
generate different responses, and there will be high probability of the 
messages and responses being expanded over time. Of course many of the 



 

CBDI Journal © Everware-CBDI Inc. September 2010                                 Page 31                               

responses may be automated by called services, for example rescheduling, 
alert credit control etc.     

K. As mentioned in F, the journey can be changed ‘in flight’ to add a drop at a local 
warehouse if a shipment cannot be delivered as planned, and if it is appropriate 
to leave it locally rather than return it to the original warehouse. 

Business Improvement Opportunity  

Further detailed modeling to establish how the decision is made, and to 
implement that in the deployed solution. 

Modernization Opportunity  

This sounds like a change triggered by an event – Change of Drop-off Point 
with a rule-driven response based on security policy, schedule and customer 
classification among others.   

L. An additional step has been proposed to notify the Office electronically as soon 
as the outcome of the shipment is known by the driver.  

Business Improvement Opportunity  

The notification signal allows immediate replanning of the overall journey 
schedule, as part of the drive to optimize the whole system. This is another 
use for the handheld device referred to in I.  

The Re-planning has not been modeled at this stage in a way that could 
allow for ‘in flight’ adjustment of the current journey – a possible 
generalization of the mechanism introduced by K. 

Modernization Opportunity  

It will be critical to model Re-planning sufficient to understand the 
implications on the key data types involved and the events and responses. It 
would seem likely there would need to be linkage between original and 
replanned journey schedules. In addition where hazardous materials are 
involved there will be regulatory safety checks needed to clear the new route 
and again an audit trail required to allow compliance inspection and 
reporting. These types of modification will be easy to introduce during 
modernization to allow a standalone Replanning Service to be introduced 
with minimal invasive change.  

M. The redesign has replaced the original version’s solution for non-delivery: 
automatically conveying the shipment to a local warehouse, unfortunately 
without considering the further movement of the truck. In the improved version 
of the process the journey can continue, maybe – or maybe not – including a 
detour to a local warehouse but certainly finishing at the point of origin. 

Modernization Opportunity  

An interesting data modeling challenge. Are the truck movements handled 
separately from the Journey? Clearly in the As-Is they were not. And 
without this intelligence, it’s seems likely the same constraint would be re-
implemented.  
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N. A new step has been added to permit the office to make an early decision on the 
disposition of rejected and undelivered shipments. Of course, this step may be 
unnecessary given the early notification introduced by L, but there may still be a 
need for inspection of each returned shipment at this point.  

Modernization Opportunity  

This is very useful intelligence, alerting the service architect to the need for 
Inspection to be called from more than one process step. It would make 
sense to generalize the mandatory sequences in the service specification. We 
might envisage inspection could in future be called from many points in the 
process. Is an inspection required after there has been a road traffic accident 
involving the truck and possible shipment damage? Highly likely for those 
involving hazardous goods.  

O. The original process Register receipt acknowledgement has been generalized to 
handle the outcomes of every shipment, picked up or delivered, successfully or 
otherwise.  

Modernization Opportunity  

Again in this case making sure the message and data design is suitably 
generalized is very important. It would also be relevant to consider an event 
architecture that published receipt registration to all interested parties, with 
rules determining the recipients depending on type of receipt.  

P. The redesigned process completes at a single point. This is not essential, it is 
certainly not a BPMN requirement, and the model would be equally valid with 
several possible end events; however, it does make it easier to understand and 
explain, and aids consistency when designing and implementing a solution. 

Business Improvement Opportunity  

Consider the next steps, beyond the end of the process. Does the truck get 
cleaned, checked, maintained, etc.? Are returned shipments stored 
somewhere special in the warehouse?  

Modernization Opportunity  

There will be very different business rules in play depending on the type of 
shipment and type of completion. Normal and abnormal completion of a 
hazardous shipment will certainly require a regulatory report to be returned. 
Even normal completion of a non hazardous shipment may require a 
customer satisfaction survey (possibly generated by random selection).   

Use of BPMN Sub-processes 
So now we have a list of business improvements, all relating to pickup and delivery, 
and we can start to look at how to achieve results for the business. One thing BPMN 
allows is the collapsing of sub-processes; there are three on Figure 5:  

Schedule journey 

Execute journey segment  

Process shipment data 
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Figure 6: Process from Figure 5, with sub-processes collapsed 

We can collapse these on a BPMN diagram, as in Figure 6, and this view raises some 
significant possibilities:  

Opportunities 

We can more easily assimilate the whole process, end-to-end, in a way that 
can be difficult when there are too many boxes on the same page or screen. 
Figures 4 and 5 are too complicated and fussy to comprehend at a glance – 
you really have to work your way through them to understand what they are 
saying, and what the differences are – and these are far less complicated than 
real processes in real businesses. Grouping process steps into sub-processes, 
and collapsing these in a particular view, gives us a great way to simplify 
complexity, as shown in Figure 6, without losing any information from the 
overall model. 

We can look at the sub-processes with a very early ‘implementation hat’ on 
– in other words, there’s an opportunity to think in broad terms how we 
might wish to think about these when starting to architect the solution. 

Note: it’s best to define sub-processes where they represent a meaningful ‘unit of 
activity’ for the business. For example, Check out vehicle and Check in vehicle 
would not form part of Execute journey segment for various reasons; here are three:  
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1. Checking out and checking in vehicles happen once each per journey – 
at the start and the end respectively – whereas there are many journey 
segments on quite a few Springfield journeys.  

2. Checking in and out are Warehouse responsibilities, while Execute 
journey segment is handled by Transport, in particular by the vehicle 
driver.  

3. And something a little more nebulous: checking in and out are 
fundamentally different types of activity from Execute journey segment, 
in that they happen (give or take a level of detail that we’re not 
considering here) at a single place at a point in time, whereas each 
segment of the journey involves movement through time and space.  

And Return vehicle to warehouse has also been shown as a separate process step, 
because it does not do most of the things that Execute journey segment does – all it 
does is go home. There is always more than one way to model, and an argument 
could be made for rolling the return step into the Execute … sub-process so this is not 
the last word on the matter.  

It’s obvious at a glance that Figure 6 is easier to comprehend than Figure 5. Not only 
is some lower-level detail hidden but the layout itself conveys a message. This may 
seem a trivial point but “every picture tells a story”, and the collapsed version quite 
clearly shows who does what, in which order. And it shows clearly where the 
communication with the Customer occurs. Again, this can lead to ideas for change:  

Modernization Opportunities 

Sub processes frequently provide a very useful perspective of the 
morphology of the business. Modernization is very much about 
componentization (of both services and implementation components) and 
understanding the clustering of the business is crucial input to deciding 
componentization and loose coupling.  

In general we will expect all services to be loose coupled, but sub processes, 
also alert us to broader clusters that may well be candidate capabilities. The 
concept of the capability is that it can be very standalone, and therefore 
easily outsourced, either for a partition of the business, in this case types of 
customers or shipments, for geographies, for classes of security, or for all 
executions of the entire business sub process.  

 
Plan Phase 
In the planning phase one of the main activities is to separate out the solution 
architecture from the service architecture and produce first cut models. One goal is to 
ensure that certain services can be shared by many solutions. 

Another activity is to identify candidate ‘components’ (in the broad sense of the 
term) for modernization. This whole activity is basically looking for modernization 
opportunities, identifying units of scope in the process models and determining: 

1. Which parts need to be modernized in order to meet new business 
improvement requirements, based on the mapping of As-Is to To-Be 
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2. Which parts of the process might be candidates for encapsulation as process 
or capability services, or which parts of the existing system might form the 
basis for new software components and identifying  how those software 
components support the new business process 

 

Scoping 
At the Plan Phase it is important to take a broader perspective than purely the horizon 
of the business process (or application). The broader perspective allows us to 
consider both process and portfolio improvements.  

In many situations there will be some resistance to this deliberate “scope creep”. 
However it can be critical from a process and application perspective.  

From the prior discussion it will be clear that increased rule based control over 
shipment and delivery events will require ongoing classification of parcel types and 
associated responses. This will certainly require considerable reengineering of the 
Parcel Type Planning data to support this. In this example the high level business 
process model is revised as shown below.  
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Figure 7. Extended Figure 2, with ability to identify and agree new parcel types 

When this kind of scope modification is decided upon at the Planning stage, it will be 
necessary to refine the business model which represents an iteration of the 
assessment phase.  

Service Planning 
The question of what is a business process isn’t entirely arbitrary, it should guide us 
on segmenting service and solution architectures.  

In CBDI-SAE we define the business process as “The collection of processing 
performed in response to a customer request, which ends when the customer request 
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is satisfied or has otherwise been correctly handled.”  Each business process may be
mapped to a corresponding process service, whose operations must support all the 
automatable elementary processes within the business process. Each operatio
process service should normally correspond to a use case step – a st
performed by the application which supports the business process. 

However it is sometimes better to define process services for sub-processes, rather 
than for the full business process, where the functionality will be used in multiple 
contexts or situations, or
one or many suppliers.  

In this case we have seen there is a separation of the end to end customer viewpoi
because the proposed business improvement is to focus on the journey not the 
shipment. Also there
multiple providers.  

In addition we may observe services that are quite discrete, and have the potent
be outsourced or to be delivered as a bought in component. Schedule Journey, 
Check-in/Check-out are obvious examples and these are candidates for Capability 
Services as discussed above. This category of service combines process and state 
responsibility
appropriate. 

Table 2 suggests an initial planning view of the Service Specification Architectur
Note core business and other se

Service Layer Candidate Servi

Process Services  

pment 

ng 

Schedule Journey

Execute Journey 

Process Shi
Outcomes 

Parcel Type Planni

Candidate Capability 
Services 

Execute Journey 

Schedule Journey 

Checkin/Check-out 

Table 2 – Outline Service Specification Architecture (partial) 

gement that delivers one solution 

ting components. We will return to this topic 

Solution Planning 
The service mapping in Table 2 above is helpful for scoping the solution 
applications. This decomposition is an optimal arran
component for each process or capability service.  

In practice there are many reasons why this may be varied including bought in 
packaged components and reuse of exis
in a follow-on article in greater detail.  
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Table 3 – Outline Solution Layered Architecture 

Figures 5 and 6 show the overall business process from which we have identified the 
process services listed in Table 2. The remaining activities in the process now 

e workflow for a specific solution that ‘orchestrates’ those 
met, 

In the an
models a

To m ke the tail should be added either 

 
ater level of detail. Until now, the level of detail 

 it. 
to collapse the sub-process then the resulting single box just catches the 

error at the boundary, with no information about what happens internally within the 
process service, but clearly it must be dealt with by the solution workflow that is 
invoking it.

effectively become th
process services responsible for ensuring the pre-conditions for the services are 
and taking the appropriate action in response to the resulting post-condition. 

Analyze Phase 
alyze phase, the prime objective is to further refine the To-Be process 
nd add more detail. See Figure 8 below for example.  

a  model manageable and understandable this de

• within the sub-processes, so they can be collapsed and hide the detail 

• or to the solution workflow that orchestrates them 

The purpose of the analyze phase isn’t to produce new types of deliverables as such,
but to re-iterate through them at a gre
in the business process models should have been adequate for assessment and 
planning purposes. Now they need to be produced at a level of detail in order for 
provisioning activities to take place. 

Referring to Figure 8, the ‘lightning flash’ is an error event. When it’s not shaded in 
black it ‘catches’ (= recognizes) the error, and when shaded it ‘throws’ (= signals)
If you were 
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BPMN: Example of Exception Errors and Flow
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Figure 8: Extended version of part of Figure 5, with additional error handling 

 

BPMN and a Typical Process Change Project 
Some might argue that there is no such thing as a ‘typical’ process change project. 
For instance in a green field situation you might invent a To-Be process from first 
principles. Or you might design a process around a set of available services and other 
software. But neither of these examples reflect the majority of scenarios in 
organizations today, where the field is more brown than green. You can expect to 
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find a mass of legacy data, legacy systems and legacy services – of course – legacy 
processes and procedures.  

So our ‘typical’ project starts with an As-Is, the way things are today. We model the 
As-Is processes, address all of the challenges presented, and design the To-Be, first 
in outline, then in detail. Table 4 shows some of the characteristics of the As-Is and 
To-Be models produced in our ‘typical’ project.  

 

 As-Is Modeling Initial To-Be Modeling Detailed To-Be Modeling 

Process 
Overview 

May show an overall end-
to-end flow, or consist 
essentially of lists of 
processes. 

Overview supplies some sort of 
logical structuring of the new 
process, or set of processes. 

As for initial To-Be modeling.  

Detailed modeling is mostly at 
lower levels. 

Modeling 
Style 

Commonly shown as 
captured in workshops.  

May involve extended 
process flows with 
complex looping back, 
repetition, etc., reflecting 
the existing situation. 

Consistent style, based on drilling 
down from the overview 
diagram(s) to deliver a leveled set 
of models. 

As for initial To-Be modeling, 
extended to deliver greater 
precision, completeness, etc.  

Increased drill-down for 
business model automation. 

Precision Methodologically loose.  

Relatively imprecise and 
incomplete.  

May not be entirely 
correct (but this need not 
matter).  

Business-related facts 
captured in annotations. 

Tighter use of methodology.  

Logically precise, correct and 
complete for ‘normal’ scenarios at 
a business operational level.  

Some exceptions may be explored 
(e.g. ‘truck breakdown’ process). 

As for initial To-Be modeling.  

Detailed modeling involves 
additional gateways and flows 
to cover exception conditions, 
definition of all business logic, 
etc. 

More precise modeling of 
complex event handling,  
reusable process components, 
case management, 
collaboration, choreography, 
etc. 

Annotation A lot of annotation to 
explain the captured 
process, logic, rules, 
issues, metrics, etc. 

Unexplored exceptions noted as 
annotations.  

Business facts and metrics 
documented elsewhere, either 
against model objects in a software 
tool or independently. 

Where models are to be 
automated, annotations are 
replaced by complete, precise 
logic.  

Speed of 
Delivery 

Relatively rapid. 

Most effort goes into 
capturing and agreeing the 
process, rather than 
representing it. 

Relatively rapid.  

Typically timeboxed, which 
determines the level of detail. 

At least 50% of the overall 
process modeling effort – 
more than this if processes are 
to be automated. 
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Long-term 
Value of 
Models 

Tend to be 'throwaways' 
with no value once new 
processes have been 
implemented. 

Long term value as basis for new 
ways of working.  

A fundamental part of the future 
BPMS environment. 

As for initial To-Be modeling.  

Becomes the logical view of 
the implemented and deployed 
processes. 

Use of 
Software 

Commonly not 
represented in BPM 
toolsets.  

Often use Visio or 
PowerPoint. 

Typically (though not always) 
constructed in the toolset to be 
used to deliver the To-Be BPMS. 

As for initial To-Be modeling. 

Table 4: As-Is and To-Be process model characteristics   

Table 5 below applies whatever the process modeling style used, and exemplifies the 
progression from relatively loose expressions of what the business does now through 
to the way it will be supported in future.  

It is worth noting that the scope of the modeling may be progressively narrowed as 
the project progresses. Some of the As-Is processes may be unnecessary in the new 
world, or they may continue unchanged for the present while all the attention is 
focused on delivering change where it matters most. And the detailed To-Be 
processes may be delivered in stages as part of a wider change program.  

In the context of business process change, we need to understand the likely 
characteristics of the BPMN process diagrams used as input to Application 
Modernization projects. Table 5 explores this in some detail, by examining the use in 
a ‘typical’ (that word again) process change project of the most common BPMN 
elements.  

 

 As-is Modeling Initial To-Be Modeling Detailed To-Be Modeling 

Events Most start and end events. 
All As-Is complex events. 

May include key 
intermediate events.  

Can include timer typing. 

Other typing, e.g. for 
messages or errors, is less 
common.  

 

Most start, intermediate and end 
events. Key complex events. 

Can include timer and other typing 
where this is needed to define the 
business requirement. 

All events simple and complex 
events, typed wherever this is 
useful.  

Includes all predictable 
exception conditions. 

The extent to which events are 
precisely documented will 
depend on (a) the nature of the 
event and (b) the purpose of 
the models and (c) whether 
models will be used to 
generate BPEL or equivalent. 

 

Tasks Sufficiently detailed to 
identify and document 
issues, so leveling may be 
'lumpy' (some parts of the 
process are drilled down 
more than others). 

Consistently-leveled set of tasks, 
some of which may not be drilled 
down to the level achieved in the 
As-Is diagramming. 

Consistently-leveled set of 
tasks, drilled down to the 
lowest level required to 
deliver the business solution.  

This will be context 
dependent, of course. 
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Sub-
processes 
(Collapsed, 
Expanded) 

May not be used. 
Modelers may prefer to 
show a whole end-to-end 
process as a single 
extended diagram without 
sub-processes. 

Where shown, can be 
used to explore specific 
As-Is issues, or (loosely) 
to indicate groups of 
related tasks. 

Collapsed sub-processes indicate a 
lower level of diagram.  

Expanded sub-processes are used 
where it is useful to show greater 
detail at the same diagram level, or 
to show the context for an error or 
cancel event on the higher level 
diagram. 

Likely to be used more 
extensively to cope with a 
greater variety of unusual or 
unexpected events. 

Call 
Activities 

Unusual as commonality 
not yet recognized.  

Most common tasks are 
simply shown as separate 
steps in different 
processes.  

 

Used wherever a common activity 
has been identified. 

Allows re-use of process logic, 
single definition of related artifacts 
and other benefits. 

Detailed modeling is likely to 
identify further opportunities 
for generic solutions, so may 
result in the recognition of 
further call activities. 

Gateways Normally simplified, with 
annotations to describe 
flow logic and/or to locate 
issues. 

Relatively precise and complete, 
though as yet not fully detailed. 

As complete and precise as 
required for the purpose of the 
To-Be models.  

Again, this will be context 
dependant. 

Sequence 
Flows 

Used wherever tasks (and 
gateways) occur in 
sequence. 

May show default and 
conditional flows. 

Broadly as per As-Is modeling, 
though modelers are more likely to 
use precisely-defined gateways 
than simple conditional flows. 

As for initial To-Be modeling. 

Swimlanes 
(Pools, 
Lanes) 

May not be used - 
depends on modeling 
preference. 

Where they are, lanes are 
commonly used to show 
organizational 
responsibilities while 
pools may be used to 
show interactions between 
organizations.  

Pools and message flows are used 
wherever interactions between 
separate organizations is relevant, 
whether in business or system 
processes.  

In the latter context they may be 
used to model messages between 
systems and system users, server 
and client components, etc.  

Lanes are typically used to show 
roles rather than organizational 
units. 

As for initial To-Be modeling.  

At lower levels of To-Be 
modeling we may find 
swimlanes that do not appear 
at the higher level, together 
with relevant message flows. 

Message 
Flows 

May be used where more 
than one pool is modeled. 

Used wherever modeling 
interactions between collaborating 
pools. 

As for initial To-Be modeling. 

Data 
Objects 

May be used to show 
documents, messages, 
inputs, outputs, etc. in a 
relatively unstructured 
way. 

Data objects tend to be used for 
specific purposes – e.g. to link 
processes to packages of data 
defined elsewhere in the BPM 
toolset.  

As for initial To-Be modeling. 

Need to capture all relevant 
data objects and all attributes 
by this stage, including image 
and other information such as 
photographs and diagrams. 
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Data Stores May be used, typically to 
document legacy systems, 
databases, filing cabinets, 
etc. 

Used in a more structured way than 
for the As-Is models, typically for 
databases, ERP or CRM systems, 
etc. 

All data stores, important attributes 

As for initial To-Be modeling. 

Need to capture all relevant 
data stores and all attributes by 
this stage. 

Workflow Documents existing 
system workflow, 
typically inferred from 
embedded application 
behavior.  

Outline conversations, actors, 
primary sequencing, responses. 
May be documented as Use Case 
to complement the process models 

Detailed conversations. Ideally 
documented as Use Cases.  

Will usually use tool specific 
workflow capabilities as both 
documentation and 
implementation (translation 
from BPMN required) 

Table 5: As-is and To-Be process model characteristics   

 
Summary 
A structured business process modeling approach is essential in order to adequately 
inform the Application Modernization project. In this report we have illustrated by 
example how process modeling activity can integrate with modernization and 
provide concrete input into the assessment, planning and analysis phases. Without 
such a process modernization will be primarily a technology driven activity and the 
outcome will not reflect real business needs.  

The Springfield example neatly illustrates that there are always opportunities for 
business improvement. What’s needed is a systematic approach to surfacing these in 
a way they can be communicated to both business and IT stakeholders.  

In this report we have primarily considered how BPMN has helped us identify 
Process Services, and how BPMN can be used to model the internal behavior of 
those services. We plan a follow-on article in which we will look in more depth at 
the role of BPMN in the solution architecture.     

                                                 
3 Quoted at http://bpmn.org/
4 See http://sourcing-shangri-la.typepad.com/blog/2010/01/process-improvement-why-
bpmn-is-irrelevant.html 
5 Quoted at http://bpmn.org/ 
6 ‘BPMN 2.0 – Introduction to the Standard for Business Process Modeling’ by Thomas 
Allweyer, © 2010 Books On Demand GmbH, Norderstedt 
7 See, for instance, ‘Workflow Modeling: Tools for Process Improvement and 
Application Development’ by Alec Sharp and Patrick McDermott, 2nd Edition by Alec 
Sharp, © 2009 Artech House, Inc.   
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At Everware-CBDI we enable large enterprises and governments to become more agile by 
modernizing their business systems. We have repeatable processes, resources, tools and 
knowledge-based products that enable enterprises to transform their current applications in 
an efficient, low risk manner, into an optimized service-based solutions portfolio that 
supports continuous, rapid and low cost evolution. Our consulting services range from 
providing practices and independent governance to architecture development, solution 
delivery and service engineering. 
Contact  
To find out more, and to discuss your requirements visit www.everware-cbdi.com  or call 
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