Operations Management

Lecture 5:
Business Process Modeling

Professor:

Ricardo Caballero, M.Sc.
B< ricardo.caballero@utp.ac.pa




Business Process Management

Art and science of overseeing how work is performed in an organization to ensure
consistent outcomes and to take advantage of improvement opportunities.

BPM is about managing entire chains of events, activities and decisions that add value to
the organization and customers

Systems

Y

Y

Processes

Subprocesses

Steps
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Typical examples of processes that can be found in most
organizations include

Performed by a vendor, which starts when a customer submits an order
Order-to-cash and ends when the product or service in question has been delivered to the
customer and the customer has made the corresponding payment.

It starts from the point when a supplier receives a Request for Quote (RFQ)
Quote-to-order from a customer and ends when the customer in question places a
purchase order based on the received quote.

Starts when someone in an organization determines that a given product or
service needs to be purchased. It ends when the product or service has
been delivered and paid for.

Starts when a customer raises a problem or issue, such as a complaint
Issue-to-resolution related to a defect in a product or an issue encountered when consuming a
service

Starts when someone applies for a benefit or privilege and ends when the
Application-to-approval benefit or privilege in question is either granted or denied. This type of
process is common in government agencies
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A process involves

Actors including human actors, organizations, or software systems acting on behalf
of human actors or organizations.

Physical objects such as equipment, materials, products, paper documents.

Informational objects  such as electronic documents and electronic records.

Positive
Outcome

Decision
Point

Legend
X . <>— consists of
| Customer }——|>| Actor | | Object | :] -
= zero, one or many
1..* one or many
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We can view BPM as a continuous cycle comprising the following

phases:

Process
identification

l Process architecture

Conf d
i ofrmance - Process As-is process
R discovery oo
insights
Process Process
monitoring analysis
Executable Insights on
process weakr\esses and
model their impact
Process Process

implementation redesign

To-be process
model

Process identification

The problem arises
Processes are identified, delimited and interrelated

Process discovery

The current status of the relevant processes is documented

Process analysis

They are quantified using performance measures.
Problems are identified and prioritized

Process redesign

Changes are identified in the process that help solve the
prioritized problems.
Various exchange options are compared

Process implementation

Changes are executed to move from the current process to
the future / proposed process.

Process monitoring

It determines how well the process is performing.
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Process categories

Porter’s Value Chain Model

Firm Infrastructure

Human Resource Management

Technology Management

Support activities

Procurement
Inbound Oborations Outbound | Marketing Sardice
Logistics P Logistics | and Sales

Core processes

=  Cover the essential value
creation of a company

Primary activities

Support processes
Enable execution of core

processes

Management processes
Provide directions and
practices for the core and
support processes
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Process architecture

= Level 1 shows the company's value chains.
= Level 2 provides a decomposition for each business process in the value chains.

= Level 3 provides additional breakdown into subprocesses and tasks.

Level 1
Process

Landscape
(incl. Value Chains)

& vl N

Business Processes
(e.g. BPMN)

/ Level 3+ \

Sub-processes and Tasks
(e.g. BPMN)
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Process architecture: Value chain models for sequence,
decomposition, and specialization

Secuence

= Describe that there is a logical sequence between two
processes

The object that is passed between the processes
characterizes the relationship.

Sequence

N

x Manage
Procure Procure Market Deliver &
; Customer
Materials Products Products Products )
Service

Decomposition Specialization

Decomposition
Procure Handle Job » Describes that there is a decomposition in which a
Fatocls Applieation specific process is further described in one or more
threads.
bl Handle Job Handle Job
PLOCTSS As;errr: € Application Application
28 w2 (Austria) (Germany)
Specialization

» Describes that there are several variants of a generic
process.
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Process mapping

Process mapping simply involves describing processes in terms of how the activities within the process relate to

each other.

Flowchart - picture of the separate steps of a process in sequential order, including materials or services entering or
leaving the process (inputs and outputs), decisions that must be made, people who become involved, time involved at

each step, and/or process measurements.

There are many techniques which can be used for process mapping

Process Flowchart

A drawing used to analyze movement of

people or material. There are many
different specific forms of the flowchart in
use such as systems flowcharts or work
methods flowcharts

Buyer Buyer Buyer
Start receives identifies |quujpe! calls
request to buy supplier supplier

oy EN

Information Yes No Supplier
correct? capable?

No

Buyer Yes
End e selects @
supplier

Value Stream Mapping

Lean management method  for
analyzing the current state and
designing a future state for the series of
events that take a product or service
from the beginning of the specific
process until it reaches the customer.

 Modeling Notation (BPMN)

Business Process

A standard Business Process Model
and 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.
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Process Flowchart

Order
received

Enter order
into system

Credit check

Filling an order

Check inventory

product in

Check materials
inventory? led

need:

Yes
Are

materials in
inventory?

1

; Receive
materials
Schedule )
shipment
I Inspect
¥ materials
Confirm Y
delivery date
with_customer Yes {\re :

Ship product

Prepare bill

v

No

Commonly used symbols in detailed flowcharts

One step in the process. The step is written inside the box. Usually,
only one arrow goes out of the box.

Direction of flow from one step or decision to another.

Decision based on a question. The question is written in the diamond.
More than one arrow goes out of the diamond, each one showing the
direction the process takes for a given answer to the question. (Often
the answers are "yes" and "no.")

Delay or wait

Link to another page or another flowchart. The same symbol on the
other page indicates that the flow continues there.

Input or output

Document

Alternate symbols for start and end points
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Process Classification Framework (PCF)

Cross Industry Process Classification Framework® (PCF) is a taxonomy of cross-functional
business processes intended to allow the objective comparison of organizational
performance within and among organizations.

OPERATING PROCESSES

1.0 > 20 > 30 > 40 > 50 > 6.0
Develop Develop and Market Deliver Deliver Manage
Vision Manage Products and Sell Physical Products Services Customer

and and Services Products and Service
Strategy Services

MANAGEMENT AND SUPPORT PROCESSES

7.0 Develop and Manage Human Capital

80 Manage Information Technology

9.0 Manage Financial Resources

10.0 Acquire, Construct,and Manage Assets

| 1.0 Manage Enterprise Risk, Compliance, Remediation,and Resiliency

12.0 Manage External Relationships

APLZC

e N N oY s A
e’ S’ S’ Sd N N’ N\

13.0 Develop and Manage Business Capabilities
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http://www.apc.org/pcf

Process Classification Framework (PCF)

2.0 Develop and Manage Products and Services (10003)

1.0 Develop Visi d Strategy (10002)
’ g LSRN AL ) Govern and manage product/service development program 2142  Manage bills of material (11742)
1.1 Define the business concept and long-term vision (17040) 1.2.2.2.1  Identify implications for key operating (19696) 2143  Manage routings (11743)
. model business elements that require 2 : P ple
1.1.1  Assess the external environment (10017) change (13289) 211 Manage product and service portfolio (10061) 2144 Manage specifications (11744)
1.1.1.1  Identify competitors (19945) sl T a 2111 Evaluate performance of existing products/ 2145  Manage drawings (11745)
. 12222 Identify implications for key ; 5 bt ; e
1112  Analyze and evaluate competition (10021) technology aspects (13290) services against market opportunities (10063) 2146  Manage product/material classification (11746)
1.1.1.3  Identify economic trends (10022) 21.1.2  Confirm alignment of product/service concepts 2147  Develop and maintain quality/inspection
1114 1d .fy Jitical and I 5 10023 1223  Develop B2B strategy(lﬁBOU) with business strategy (10066) documents (11747)
s entify political an regy atory_lssues( ) 12231 Develop senvice as a product 21.1.3  Prioritize and select new product/service 2148 Maintain process specification data (11748)
1.1.15  Assess new technology innovations (10024) strategy (16801) o o e
1.1.1.6  Analyze demographics (10025) 1224  Develop B2C strategy (16802) oot MO " 2129, Mafogs racsaliitydata (11745)
1.1.1.7 o i — 2.2 P eg 2114 Plan and develop cost and quality targets (10073) 21410 Review and approve data access requests
AN en !fy social and cultural changes 1225  Develop partner/alliance strategy (16803) 2115  Specify development timing targets (10075) (11750)
1118 Ident!fy gcologlcal concerns (10027) 1226  Develop merger/demerger/acquisition/exit 2116 Plan for product/senice offering modifications 22 Generate and define new product/service ideas (19698)
1.1.1.9  Identify intellectual property concerns (16790) strategy !15805)_ (10076) 551 Bertorm iscovery researth (10066}
1.1.1.10  Evaluate IP acquisition options (16791) 1227 Develop innovation strategy (16806) 212 Manage product and service life cycle (10067) T 2 I|dem;z new technologies (10070)
1.2 Survey market and determine customer needs and wants 1228  Develop sustainability strategy (14189) 2121 Develop plan for new product/service e Lok
p : 2212  Develop new technologies (10071)
(10018) 1229  Develop global support strategy (13950) development and introduction/launch (16824) 2213 Assess feasibilty of integrating new leadin
1.1.21  Conduct qualitative/quantitative research and 1.2.2.10 Develop shared services strategy (19951) 2122 Introduce new products/services (10077) S technologies into productq/servg:e conceptsg
assessments (10028) 1.22.11  Develop lean/continuous improvement strategy 2123 Retire outdated products/services (10078) (10072)
1122  Capture customer needs and wants (19946) (14197) i ) 2124  Identify and refine performance indicators 222 Generate new product/service concepts (19669)
1.1.23  Assess customer needs and wants (19947) 1.2.2.12  Develop innovation strategy and framework (10079) 2221 Gather new product/service ideas and
1.1.3  Assess the intenal environment (10019) (19952) 2125 Conduct post launch review (11423) requirements (19986)
1131 Analyze organizational characteristics (10030) 123  Select long-term business strategy (10039) 21251, Cany out post baunch analytics to test 2222 Analyze new product/service ideas and
3 i 124 Coordin: nd align functional and 2 the acceptability in the market (19646) requirements (19987)
1132  Analyze internal operations (19948) .24 Coordinate and align functional and process strategies SO s by s eq o
1.1.33  Create baselines for current processes (10031) 125 g 00:'0) izational desian (10041 2>1.2A5>3 Review effectiveness of supply chain S F:;i?f;::g:g (ﬁg]g;&ic)vsemce S
1134 Analyze systems and technology (10032) 2551 Lregts ogarizationa) desian (11041} a0 " and distribution network (11425) '
dhian] At ial health (10033 1251 Evaluate breadth and depth of organizational ’ ! 2224  Formulate new product/service concepts (19989)
1.3 nalyze inancial hea t _( ) structure (10049) 21.254  Apply data and analytics to review 2225  Identify potential improvements to existing
1.1.36  Identify core competencies (10034) SIS i3l e, <o S fUDP’V chain methOdO‘lees (1964?) products and services (10068)
Level | - Category 1.0 Develop Vision and Strategy (1000

Represents the highest level of process in the enterprise.

Level 2 - Process Group 1.1 Define the business concept and long-term vision (17040)

Indicates the next level of processes and represents a group of processes.

Level 3 - Process 1.1.5 Conduct organization restructuring opportunities (16792)

A process is the next level of the decomposition after a process group. This can include core elements needed to
accomplish the process as well as element related to variants and rework.
Level 4 - Activity 1.1.5.3 Analyze deal options (16795)

Indicates key events performed when executing a process.

Level 5 - Task
Tasks represent the next level of hierarchical decomposition after activities. Tasks are more fine grained and

1.1.5.3.1 Evaluate acquisition options (16796)

Ricardo Caballero, M.Sc.

RELTI


http://www.apc.org/pcf

SIPOC Diagram

SIPOC (supplier, Input, Process, Output, Client) is a method for describing the process to
be considered. It creates understanding about the customers of the process and can
therefore be used as input for the VoC.

Steps

1.
2.

Define the process and its boundaries.
|dentify the outputs of the process, including data, services, products, information,
records, and so on.

3. For each identified output, identify all of the associated inputs.
4.

Move on to the internal and external customers— those that receive the identified

outputs.
Move back to the supplier column to identify the internal and external suppliers for

each identified input.

Ricardo Caballero, M.Sc.
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SIPOC Diagram: Example

Suppllers Inputs

Process

Outputs

Customers

Resources required by the
process to obtain the

Providers of the required
inputs/resources to ensure

Top-level description of activity.

Deliverables from the
process. Note: deliverables

Any organization that receives an output or deliverable

from the process.

legacy SIW

of requirements
new, modified, reused,
or deleted)

customer
requirements
impact to code

Software lines
of code
(SLOC)
estimate

that the process executes intended output. can be hardware, software, Note: can also capture systems/databases that receive
as planned. systems, services, data, outputs, information, data, and so on.
information, and so on.
N s I Fcuircmens —
Development team S/W size estimating guide S/W size estimation
methods/formulas
External customer/ System specifications Total count of requirements * New SLOC SLOC formatted for entry Project/pursuit
program manager e Prime item development allocated to SIW Customer « Modified SLOC into price estimating software lead
<fication Preferred soft with s t software and organizational
specificatio etk ig.;w'ﬁ d requirements * Reused SLOC metrics collection system
* System requirements r-equw?ments .
s (“shall”) * Auto-generated SLOC
* Andsoon
S/W development leads of Legacy systems Legacy SLOC data from Basis of estimate (BOE) Rational for SLOC estimates Proposal manager
past and current projects knowledge project assessment Iibrgry y for quote Information for fact finding
and organizational metrics
Organization subject Identification of most Determine scope of Identify Legacy code product Reused S/W development Proposal manager
matter experts applicable/similar similarities (number information information

* Documentation
* Version
* Qualification test/results

« Standards (498, DO178B,
and so on)
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Example 1: SIPOC diagram

SIPOC_PizzaSale

Ricardo Caballero, M.Sc.
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Business Process Modeling Notation (BPMN)

A standard Business Process Model and 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.

)
cook pasta eat meal

——

S

cook steak

—

)

\ 4

prepare salad

Ricardo Caballero, M.Sc.
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BPMN 2.0: Notation

Activities

A Transaction & a set of activities that logically

Transaction belong together; 1t might foliow a spectfied
transaction protocel.

ATask 15 2 unit of work, the Job to be
performed. When marked with a [£] symbel
t Indicates a Sub-Process, an activity that can
be refined.

An Event Sub-Process i placed into a Process of

Bvent Sub-Process. It s activated when Its start event
- <an internupt the level
<context or run In paralied (ron.
iter depending on the start event.

Aaumnnwla-mym
current Process. A
allunnmkmm“ma- symbol.

Actnnty Markers Task Types

Types specty the nature of
the action to be performed:

B Sec Task

[ Recetve Task
By user Task

(5 manual Task

B eusiness Rute Task
B service Task

S script Task

15 the default branch  has 3 condition

o be chosen If all asigned that defines
other conditions whether or not the:
evaluate to false. flow s wed.

Exclusive Gateway  When spiitting, It routes

y recefve tasks.
mmkmmmwm
@ which happere

When wsed to 5pitt the sequence flow, all outgoing

Conversations
A Conversation defines a set of
O i
‘When marked with a[+] symbot &t
Indicates a Sub-Conversation, a
compound conversation element.

A Call Conversation s 3 wrapper for 3
O obahy defiiad Conversation or Sb>-

Choreographies

s-mam:.:y-m
A Conversation Link convects
/ Conversations and Participants.

Conversation Diagram

Participant A
Events
Sub-Crorecgraphy
I E—
B
:vumm'”“"'m Farticipart C Al 4
(Message Exchange) A Sub-Choreography contairs  Wrapper for a giobally
with defined Choreography Task 8 __
:anmnncm "”M Acat
0 a Sub-C =
marked with a symu.
e Choreography Diagram
m s -
denctes & set of

Collaboration Diagram

Pool (Black Box)

branches are acthated
@ paraliel branches % waits for 3l Incoming branches to
camplete before triggering the outgoing flow.

When splitting, cne or more I
branches are activated. Al

Each occurrence of a subsequent

active incoming branches must evert starts a new process
complete before merging. watance.
Complex Gateway Paraliel Event-based Gateway
Complex merging @ (Instantiate)

Behavior that 15 not The occurence of al subsequent

<captured by other gateways. ‘events starts 3 new proces
tratance.

scamunda

e arem e e
ey e T

& inubit

SIGNAVIO

AMGNMMMM
mmumm
documents, e-mails, or letters.

A Colection Data Object represents 3
collection of informaticn, €.4., 3t of crder
ftems..

A Data Input fs an extemal inpet for the
entire process. A kind of npet parameter.

A Data Output 15 data result of the entire
process. A kind of output parameter.

A Data Asseciation & wed to assoctate data
‘elements to Activities, Processes and Global
Tasks.

A Data Store i a place where the process can

read or write data, e.g., 3 database or a fiing

mnmmwnmmmum
process instance.

Ricardo Caballero, M.Sc.
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Example 1: Pizzeria

= & =
Reeibo consumo I
orden de Pide cuenta R Revisa Pa
alimerite: alimentos cu cuenta ga

_______________________________

& ° e
(] &2
Recibe
Entregala| | Recibela| |o pin
® i Do’ | 2 bl etenh(9) (2|t e | Rkl L, ()
imentos
‘F alimentos, \,»j

o
<
(7]
N

=
[
4

©
7
o
7]
o
Q
<]
—
o

Cocinero

.| Recibe > Elabora
”|comanda eomnndn alimentos|>

dmom
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Example 2: Order — to — Cash process

Confirm Get Ship Emit
order shipment product invoice
Purchase address
order
received

Receive
payment

Archive
order

Order
fulfilled

Ricardo Caballero, M.Sc.
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Branching and merging:

Activities and events may not necessarily be performed sequentially.

Gateway Tng term gateway implies that there is a gating mechanism that either allows or

disallows passage of tokens through the gateway.
Q As flow unites arrive at a gateway, they can be merged together on input, or

split apart on output depending on the gateway type.

v

= Split gateway represents a point where the process flow diverges

» Join gateways represents a point where the process flow converges. Have multiple
incoming sequence flows (representing the branches to be merged) and one outgoing
sequence flow.
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Branching and merging : Exclusive decisions

To model the relation between two or more alternative activities > exclusive (XOR) split.

An XOR-join is used to merge two or more alternative branches that may have previously
been forked with an XOR-split.

Exclusive Gateway When splitting, it routes the sequence flow to exactly
one of the outgoing branches. When merging, it awaits

<> ® one incoming branch to complete before triggering the
outgoing flow.

Ricardo Caballero, M.Sc. B AN A 21
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Example 3: Exclusive decisions

Consider de following invoice checking process.

As soon as an invoice is received from a customer, it needs to be checked for mismatches.
The check may result in any of the following three options: (i) there are no mismatches, in
which case the invoice is posted; (ii) there are mismatches but these can be corrected, in
which case the invoice is resent to the customer; and (iii) there are mismatches but these
cannot be corrected, in which case the invoice is blocked. Once one of these three activities
is performed the invoice is parked and the process completes.

Invoice
received

Check
invoice for
mismatches

TR

No mismatches 4 .
P Post invoice

S ———

‘S

Mismatches exist but
X can be corrected Re-send

invoice to
customer

Invoice
handled

Park invoice

Mismatches exist but
cannot be corrected

Block invoice

Ricardo Caballero, M.Sc.
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Branching and merging: Parallel Execution

When two or more activities do not have any order dependencies on each other they can be

executed in parallel.

An AND-split is used to model the parallel execution of two or more branches

an AND-join is used to synchronize the execution of two or more parallel branches

Parallel Gateway When used to split the sequence flow, all outgoing
branches are activated simultaneously. When merging
<I-> parallel branches it waits for all incoming branches to

complete before triggering the outgoing flow.

Ricardo Caballero, M.Sc.
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Example 4: Parallel Execution

Let us consider the security check at an airport.
Once the boarding pass has been received, passengers proceed to the security check.

Here they need to pass the personal security screening and the luggage screening.
Afterwards, they can proceed to the departure level.

Pass security
screening

Proceed Proceed to
‘ to security + departure
Boarding check level Depanure
pass level

received reached

Pass luggage
screening
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Example 5: A more elaborated version of the order-to-cash process

diagram

Let us extend the order-to-cash example by assuming that a purchase order is only
confirmed if the product is in stock, otherwise the process completes by rejecting the order.
If the order is confirmed, the shipment address is received and the requested product is
shipped while the invoice is emitted and the payment is received. Afterwards, the order is

archived and the process completes.

product
not in stock

Check
stock
availability

Purchase
order

received
product

in stock

X

Reject
order .
Order

rejected

1

Retrieve
product Confirm
from order
warehouse

Get
shipment
address

Ship
product

Order
fulfilled

Archive
order

Receive
payment
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25



Branching and merging: Inclusive Decisions

Sometimes we may need to take one or more branches after a decision activity

OR gate

Inclusive decisions: At a branch point, at least one flow is activated. At a convergence
point, it waits for all flows that were activated to activate the outgoing

Inclusive Gateway
When splitting, one or more
branches are activated. All

active incoming branches must
complete before merging.
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Example 6: Inclusive Decisions

A company has two warehouses that store different products: Amsterdam and Hamburg.
When an order is received, it is distributed across these warehouses: if some of the relevant
products are maintained in Amsterdam, a sub-order is sent there; likewise, if some relevant
products are maintained in Hamburg, a sub-order is sent there. Afterwards, the order is
registered and the process completes.

Ricardo Caballero, M.Sc. 27




Example 6: Solution 1

order only contains

Forward sub-
Amsterdam products

order to
Amsterdam
warehouse

order only contains Forward sub-

Check order X Hamburg products order to Register
line items Hamburg order

warehouse Order

completed

Order
received

order contains
both Amsterdam
and Hamburg Forward sub-

products order to

Amsterdam

warehouse

Forward sub-
order to

Hamburg
warehouse
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Example 6: Solution 2

order does not contain
Amsterdam products

Forward sub-
order to
order contains Amsterdam
Amsterdam products\ warehouse

Register
order

Check order

line items +> -
Order
completed

Order
received

order does not contain
Hamburg products

Forward sub-
order to

order contains Hamburg
Hamburg products warehouse
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Example 6: Modeling an inclusive decision with the OR gateway

To model situations where a decision may lead to one or more options being taken at the
same time, we need to use an inclusive (OR) split gateway . An OR-split is similar to the
XOR-split, but the conditions on its outgoing branches do not need to be mutually exclusive,
i.e. more than one of them can be true at the same time.

When we encounter an OR-split, we thus take one or more branches depending on which
conditions are true.

Order
received

Check order

line items

order contains

Amsterdam products

Forward sub-
order to

order contains
Hamburg products

Amsterdam
warehouse

Register
order

Order
completed

Forward sub-
order to

Hamburg
warehouse
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Example 7: The order-to-cash process model with product
manufacturing

Let us extend the order-to-cash process with the possibility of manufacturing products that
are not in stock.

raw materials

provided by Request Obtain
Supplier 1 raw materials raw materials
from from
Supplier 1 Supplier 1

raw materials O
availability

Check

Manufacture
product

Request Obtain
raw materials raw materials
product raw materials from from
not in stock provided by Supplier 2 Supplier 2
Supplier 2
Check

‘ stock X
Purchase availability

order
received

Ship
product

_product Get

in stock y
shipment
address

Retrieve
product Confirm + Archive
from order order
warehouse Order
fulfilled

Receive
payment

i T T

Emit
invoice
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Example 8: Rework and repetition

In the treasury minister’s office, once a ministerial inquiry has been received, it is first
registered into the system. Then the inquiry is investigated so that a ministerial response
can be prepared. The finalization of a response includes the preparation of the response
itself by the cabinet officer and the review of the response by the principal registrar. If the
registrar does not approve the response, the latter needs to be prepared again by the
cabinet officer for review. The process finishes only once the response has been approved.

response
Register Investigate Prepare Review approved
ministerial ministerial ministerial ministerial

inquiry inquiry response response

Ministerial

Ministerial
inquiry correspondence
received addressed

response not
approved
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Business objects

A business process relates to different organizational aspects such as functions, business

objects, humans, and software systems.

» Functional perspective - indicates what
activities should happen in the process

= Control-flow perspective -> indicates
when activities and events should occure

= Object perspective (data perspective)
-—>indicates which business objects, also
known as artifacts (e.g. documents, files,
material) are required to perform an activity,
and which ones are produced as a result of
performing an activity.

B
n

BN

Input

EJAN

Out-
put

——

Data Store

A Data Object represents information flowing
through the process, such as business
documents, e-mails, or letters.

A Collection Data Object represents a
collection of information, e.g., a list of order
items.

A Data Input is an external input for the
entire process.A kind of input parameter.

A Data Output is data result of the entire
process. A kind of output parameter.

A Data Association is used to associate data
elements to Activities, Processes and Global
Tasks.

A Data Store is a place where the process can
read or write data, e.g., a database or a filing
cabinet. It persists beyond the lifetime of the
process instance.

Ricardo Caballero, M.Sc.
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Example 9: The order-to-cash example with data objects and data

stores

Purchase
order
received

e Raw
Suppliers — materials
catalo ' H
8 - : . :
raw materials ' '
EFOV'QEd by Request Obtain : :
upplier1 raw materials raw materials : :
from from : :
Supplier 1 Supplier 1 : Y
Check :
Purchase raw materials O Mar}gfg)lit;re
order availability : P
S Request Obtain
. raw ;_'naterials raw ?aterials . :
J . rom rom H H
. terial : : H .
L?":vari?a;degya | Supplier 2 Supplier2 f-=----- '
E roduct Supplier 2 :
. not in stock B
S S i -3 Product
Check H
stock X> :
availability : H
H Also includes
: packaging : Product
s : [packaged]
roduc . . o 2
?n stock : * VAKX
Get ;
H . Ship Orders
WareDhaouse sgé%’ges';t J ' product DB
Retrieve
prfggrl#t Cgpé‘g;n + Shipment Archive
warehouse address Order
fulfilled
] 4 = Emit W Receive
i A
_— invoice . ayment
Purchase Purchase H R | Purchase
order order H order
[confirmed] ® [paid]
Products ; ‘
warehouse
; Purchase
Invoice order
[confirmed]

Ricardo Caballero, M.Sc.

34



Resources

Resource perspective (organizational perspective) - indicates who or what performs
which activity

A resource can be:

= A process participant, i.e. an individual person like the employee John Smith,
= A software system, for example a server or a software application,

= A piece of equipment, such as a printer or a manufacturing plant.

Active resources Passive resources
resources that can autonomously perform an resources that are merely involved in the
activity, performance of an activity.
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Resources: BPMN provides two constructs to model resource
aspects: pools and lanes

» Pools - generally used to model resource clases
= Lanes - used to partition a pool into sub-clases or single resources

.
§ Task  Messago Flow
- : = = hoc Subprocess T
8 ’@\ Mmey Evenc Manual Task ‘
w s 2 Event
S Task St Bant D [ ] (%) g ﬁ
Timer Escalation
§ Dt Ot Intmato End Event ~ T
[
- A = Subproc . Text Annotation]
Pools (Participants) and Lanes : ) Sianal il |
represent responsibilities for 3 ’ (nl ot O ..;t.“;:.g'zﬁm e |
. e - Subprocess vent . |
activities in a process. A pool g et = T b s sance |
Event Event 3 as! arallel |
or a lane can be an =) S L i i
= = Link Parallel : vent Subprocess : | |
organization, a role, or a inomodiato_ Multplo | | i |
OO Event ! — ! Call Activity » Send Task [
system. Lanes subdivide pools | Conditonal  ErorEnd | i i
|| Seneuaead  hmendl | ' Exclusive  Parallal | | Forreepian

or other lanes hierarchically.
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Example 10: The order-to-cash example with resource information

Purchase | - c.ooioiinsu s oo
order H
1]
H
£ : i
g ' .
‘% R
& Check Check _—
w O—D stock raw materials j-----
availability product availability
Purcdhase not
c order in stock suppliers
2 Fecaived : roduct catalog
3 n stock
8
o
&
o
Warehouse
§ DB Request Obtain EECEELEEEREE: %
£ raw materials raw materials Raw Purchase Shipping Product
2 from from materials order address
2 Supplier 1 Supplier 1 [packaged]
b= raw materials H H L3
lE i-g provided by : 5 '
2 v Supplier : :
4 § Manufacture | Get Ship
] » \O product s;ggfe"s'sg product
< Retrieve
= product raw materials
from provided b f Y H
warehouse Supplier : O
Request Obtain : !
Products : raw materials raw materials i 5a & o
warehouse H rom rom
Supplier 2 Supplier2 fee===2 —
. Invoice
et emeiesassssasasasesesessesesaseeseseseseseseesasasettnatetanasannananannenenas Orders
DB
( /
Emit Receive + Archive
@ . invoice payment order
L Order
a : \ o ) x v fulfilled
v ' . v ) 5 H
: i - : H : : :
! N : i i [N H
: : : i :
P‘:,',‘ dh:rse Lo Ptgrcg:'se FR T R A ! | payment | -3 Ptgrc(;'earse
[confirmed] [paid]
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Example 11: Collaboration diagram between a seller, a customer, and
two suppliers

Customer

? - 2 7 ?
i Purchase urchase Shippin Product Vo o
+ order arder “J:PQ”B [packaged] i Invoice ayment
! {confirmad] H

White box pool L e
(private process)

ER? System

Check Bones | cneck. =
. O i s N
it shows how the seller o e Pyt
. . . . . c recdived : broduc i catal
organization participates in i g e N i
the order-to-cash process gl i s 1 P
in terms of activities, - I 2 A . | e - L
g order H raw materials raw materials L3 H i Shippin i
events, gateways and data | || | st u’;g,;:”' '* g a »naﬁ»é‘l
objects. g |2 g o - I R T
g i : Ma‘:u:‘mroj('; Fﬁ:ﬂz » ! P'Shv W‘
g H s ! oduc address E oduct
e [ review ra;g“r?s’:p%zk D b " L
fre] .o, product t : ’ Obtain :--- oduct [+ """ hasak hhany iabdddad Lol d b oLl bl 4 ' -
BIaCK_ box pOOI - 7 wavlg?z‘use _’[ ruu'r?:?a& _.‘raﬂ;?mrlah 0';.?;"
(public process) e T — Lsmita | | somie2 | — =
= Produc E | nvoice :
it hides how these : ] . - i
organizations actually P ; W T Jmk Ll Bectve (gl Arhve
. . . @ H Order
participate in the order to- ; A i . i
cash process. Y ", 4 D
H H i e R Plg’cmft H sitientity  Himsmmsmammemmmmmse! >"V’< 354
[confirmed) ﬁ-\gg'
Raw Raw
mr:‘q”;‘l materials
Supplier 1
M“ﬁ?{gg meﬂds
lEQJ!).v-
Suppler 2
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Process decomposition

A sub-process represents a self-contained, composite activity that can be broken down

into smaller units of work.

Task

To improve understandability, we can simplify the model by hiding certain parts within a sub-process ! !
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Example 12: Identifying sub-processes in the order-to-cash process

Acquire raw materials

raw materials Request Obtain
orovided by raw materials raw materials
Supplier 1 from from
Supplier 1 Supplier 1

Check
raw materials
availability

Manufacture
product

Raw

Stock
avalabBly ra:‘ fnq:;‘als raw?v?:‘e:als et
raw materials
checked e He e acquired
Supplier 2 Supplier 2 Supplier 2

product not
in stock

Check
stock
availability

Purchase
order
received

product
in stock

Ship and invoice

Get
shipment
address

Retrieve
product from
warehouse

Archive
order

Order

Order

Order
confirmed shipped fulfilled
and invoiced
Receive
payment
Acquire Manufacture
raw materials product
[ .
product not
in stock
Check
. stock x
Purchase availability
orqer product
received in stock
?:tn;a;/e Confirm Ship and Archive
o L L order invoice order
warehouse m Order
fulfilled

~ot
R et T
9 v
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Events

Message events - capture the interaction
between our process and another party regarding
sending messages.

Timer events - indicates that process instances
start upon the occurrence of a specific event (e.g.
every day at 7 a.m.)

Racing events - two external events race
against each other, the first event that occurs
determines the flow of the process. This race
between external events is captured by means of
the event-based exclusive (XOR) split

Ev e n ts ‘ Start : Intermediate End
! I ! I I
! I ﬁ | ﬁ! ! I [T
| | O oa ogp | | o | S oo
| g 1 EE RS 2 1 2E 25 B | 3
! 1 9 I B ! I8 | <
1 8 1A% 85 5 €88 289 'g ]
|0 Ay R - £ 8k b4 S
s @A wE 4 £ . |
I & | =8 2T | 8 3 ] = a
| I §E 1 55! (&) §£
I |3 >z | I I
T L T FRSIORUE LR [ NI Lo el e ot
None: Untyped events, : I : I I
indicate start point, state Q } } }
changes or final states. ! | | I
-t r

Message: Receiving and
sending messages.

Timer: Cyclic timer events,
points in time, time spans or
timeouts.

Escalatlon Escalatmg to T T T AT W"\v
an higher level of
responsxblllty

Conditional: Reactlng to .
changed business conditions ‘
or integrating business rules. i

Link: Off-page connectors.
Two corresponding link events
equal a sequence flow.

Error: Catching or throwing |
named errors.

“Cancel: R Reactlng to cancelled ‘T
transactions or triggering \
cancellatlon 1

I
Compensation: Handling or |
triggering compensation.

Signal: Signalling across differ-| ~~ | ~~ | -~ | ,
ent processes. A signal thrown |

a set of events. Throwing all
events defined

,,,,,,,,,,,,,,,,,,,,,

Parallel Multiple: Catching |
all out of a set of parallel
events. |

Terminate: Triggering the | |

immediate terminationof a |
process. 1
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Example 13: Message Events

a
Applicant
) )
N b A
Loan } Loan ! Loan
application : : application » application
. . : [checked]
: =
Receive ap?)ﬁct;rtri]on
. updated
. application bac_k to
: applicant
: - Loan
. ] application
5 [checked]
ko] ’ H
> . .
C.LO. . ] form
= : Chocl incomplete
S : application
=
. form x>
: Loan : completeness
: application .
' received : . form
. . . complete
Loan :
""""""" > application [*"""""

Applicant
O O AN
Loans Loan Loan
application : : application . application
’ . + [checked]
Updated O\ Application
. application returned to
received . applicant
: Loan
. application [ == "*
H : [checked]
o} : .
.‘g . - form
° . - incomplete
o \V/ : Check
S - application
§ L form x>
. oar'1 : e completeness
: application .
: received : . form
. : . complete
. . -

application
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Example 14: Timer events

Let us consider the following process at a small claims tribunal.

In a small claims tribunal, callovers occur once a month to set down the matter for the upcoming trials.
The process for setting up a callover starts three weeks prior to the callover day with the preparation of
the callover list containing information such as contact details of the involved parties and estimated
hearing date. One week prior to the callover, the involved parties are contacted to determine if they are
all ready to go to trial. If this is the case, the callover is set, otherwise it is deferred to the next available
slot. Finally on the callover day, the callover material is prepared and the callover is held.

start timer intermediate
2l event s|timer event

callover :
: arties
list P

3 weeks 1 week
prior to prior to
callover day callover day not all

parties
agree

)
all parties

Prepare Contact agree

Set
callover

)

Defer
callover

A

another
intermediate
+|timer event

_,O

Callover

Prclalpare Hold
ea tov_e rl callover
callover e |
day
Callover

deferred

held
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Example 15: A race condition between an incoming message and a
timer

until all track for each
,~'| points visited | track point

Issue Log
track point track point

notice order entry
0 1]

Create
>@ acceptance

Freight Freight certificate Freight
left delivered accepted
warehouse at destination

Initiate
shipment
status inquiry

24 hours
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Process redesign: Process Optimization

5) Simplify activities

. . H
‘«- Previous duration  -»!
H

1) Change the order of activities 3) Group activities Before 1)

1
| *
Aft H
Before n > Before n n > mec:mef

s Previous duration ~ _ _ ___,: [P Previous duration o ——————— »
]
H

" Other activity }—' >

6) Elimination of interfaces
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1 Bt e DL L EE L C DL »
: 4 b le---. Previous duration .---»
I Wiy -] ) '
(P NN M. After i & 5 Before | [7}— T’El>
1 . ! i
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ﬂ Other activity ‘> § Previous duration , i
L o o o o By 0 Acelerado

1 i e ] »

]
1
Before | [ 7] ] > After 1T )

2) Elimination of activities L :
]
PrERNNE Previous duration _______ » :
i ! ! Acelerado , 7) Parallel Activities
Before ([ 1] > :""""""""""’: - Previous duration ~ ------ ”
: Mot Crple—{] ) o | 0 >
: Acelerado , 1 | E
lemmmmm e e » - : : Acelerado .
1 1 1 R e e >
Aft 1 )
« | [—L—]) ) w |Gl
1
1
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Process redesign: The Business Model Canvas

| PROCESS MODEL CANVAS [~

I I ddddd for
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6

4y °F

? value value
WHY? proposition WHAT delivered
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[ 1] [/
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