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Objectives

«  Business processes

«  Modeling concurrency and synchronization in
business activities

BPMN Diagrams

wlnforma'tica
LT I r s
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Business Processes

«  Business Process modeling involves capturing
an ordered sequence of activities and supporting
Information [White and Miers 2008].

« Applications
— Automation
—  Improvement
— Re-engineering

entro s
,wlnformatica
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Business Process — Applications

. Business Process Automation
—  Leave existing business processes as they are
—  Look for opportunities to automate parts of the process

—  Can make an organization more efficient; has least impact on
the business

. Business Process Improvement

—  Make moderate changes to the way the organization operates
— E.g. improve efficiency and/or effectiveness of existing process

—  Techniques:
e  Duration analysis;
«  Activity-based costing;

«  Benchmarking
‘Centro

,wlnforma'tica
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Business Process — Applications

Business Process Re-engineering

Fundamental change to the way the organization
operates

Techniques:

«  Outcome analysis - focus on the real outcome from
the customer’s perspective

« Technology analysis - look for opportunities to
exploit new technology
Activity elimination - consider each activity in
turn as a candidate for elimination
‘Centro

wlnforma'tica
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Modeling Business Processes

«  Business processes involve:
—  Multiple actors (people, business units, ... )
—  Concurrent activities

—  Explicit synchronization points

—  E.g. some task cannot start until several other
concurrent tasks are complete

— End-to-end flow of activities

‘ Centro |
wlnformatica
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Business Process Model &
Notation (BPMN)

Standard released in 2004

Adds many detailed modeling elements to basic
activity diagrams
Offers notation that is understandable by all
business process users

—  Process analysts

— IS developers

— Process Mmanagers

Fills gap between business models and their
implementation ST e

©Jaelson Castro 2019
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Definition of BPMN

. The Business Process Modeling Notation (BPMN) is a
graphical notation that depicts the steps in a business
process.

—  BPMN depicts the end to end flow of a business process.

—  Notation designed to coordinate the sequence of processes
and the messages that flow between different process
participants in a related set of activities

. BPMN is an agreement between multiple modeling
tools vendors, who had their own notations, to use a
single notation for the benefit of end-user understand
and training

‘ Centro |
wlnformatica
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BPMN Model
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Core Set of Diagram Elements

*  The core set of modeling elements enable the
easy development

. Simple Business Process Diagrams that will look
familiar to most Business Analysts (a flowchart
diagram)

wlnforma'tica
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Diagram Elements
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Activities

& Tk & & unn of wark, the ol b8
rtETed W matesd e s [ e
. e i SealteFye-cn, M BCTITY Dall ol

o T Eieia 0 . e T T gy
Delaliig Dogeie, 1 Mg Pl & doeTi

i e Sasberver s i el W0 Proreal of
SpabwiProaCian T i il T LT et
T ] e MDA T g b
PR (oD o s B A -
SRR | R O [ LT e

& Call mrivity W@ g for @ jlofal iy S ined
o il 'S0l 1 Pkl I - CLrween

Tied
S T L
Trwrdscrion
T T e A0l
Bt
d-Freseu
daberran
el
Activity Markers

WARIHL MRl urtha
BT o TR

Tashk Types

Trpdd oy T rEi e of
T T B e PRI

[F] st-rocsu sacar Bl et T
() Loop Marier =1 mscove e
B Femid & st IE-_ e Tk
— RPN, = .

R

E Baveil Bds T

k] o paninn Bk ‘H\urﬂ
= erien Task
i Tlam el Pl Ll Dt Pl

%

ol B, T il el
i o T

-

R oA
ST O P dd

U M el
b kil

BAEEST T O
A o P the
Tt 1 el

Gateways

oD

Cangily Fim

el B FIRT

wibre Laleran

A G ETE R, e OF PRE
S Ae EThATed Ll
T Wy, DA R Te Ml
Rk CE e Teng

@ gk Gable i

L e ] e

Eawating Behavio That i
rev,y S T

®

B R O Lagas 0 0 STy
e o L Sl DOREChe T vl
ek e P o ket Bl IRy e

g

8 ey Wl e by AR SRR G M TR
g i W RS 1 T Ll St Mk

R ] 10 e i P AL ST
e
PR DR L B g e 1
O e O T I D catgomng T,

D as ot po- Eomrle L] S iy

.oz

CRCETE O b AR
vl AT B IECR
WL

Paale Drmddaed sdlemin
| it

T it o

VL AT B R
WL,

Conversations

O

e
Ve

X Lok W0 B W T
g et B
wtn e wnt s (] e
WAl b N
ST et £ L B BHTRHIL

X Lo T Lo Ve
LR D B FEmopEaTe

X Pl Lo il Lk SiCL
TR W el

Conversation Diagram

Lmvmaialm
L
[ ekt

[ e——

& Dt ety Tl T ¥

i
[ SR N R

P VTR st kol O
E o T

Events

W

TRy

(RS B
(R B

Bzardary Her

Herdmampirg
s iy
Boapdary

armapling

Collaboration agram

®O

00
gk

3

I

-
ol

@ Q@O v

@@ 00
® | OO -

i
i
L
e

)

! proied A dgnel e
Cli D Cei] o] e TR

g

T maliohe "nCeg Crk et 4
i ol #vmara.. Thacewing sl
st 1 ]

@®
(w3

®e®

Paiaibel Mumiphs it
ot o o el

T
[
-

Az

CO0OYE® o000

©00
FOD

Pool | Expande d)

® PO

©Jaelson Castro 2019

oo

Pk (P Thai] B Laieei e Tam Ther widss o wmiidgge
] | e ETe ar [l ==t Y Whor T o g LR e
o R A el s cowal fsd iy

e e B
AGRRTATICE, & ks, O

TPLLBT. L e Gl o fuieidl
o AR e, Mol WOy

A et B i,
T, O T
vl

Haxiz
Hatirar
Ingrinut

%comunda
& inubit

P ——

/,)3__ SIGNAVID

R

12

Dads Swide

M E

& Ds i e Swna i Wt for ohe
L prECE. Tl b rei Dy B T

N Dt Sl Kb Tl el A S
o Wt HIEE L
Y — - &

T I ECRAL, Ll B BRNEHL
RCLTSAT, - A, G T

A Lallachis Dila Obfedl i Spasastatl &
SRR O WOPTADGE , .., § B o oo
nETL

& Dola Mads K § pEiE e D 0ROl
skl B T R, £, b AR o i P
RS 1 LI el Tk | PRt Of 10
FL TR

B Wi el 12 AT [0 I B
e




Activities

Work that Is performed
within a BP

« Atomic or non-atomic
(compound)
—  Sub-Process
—  Task
—  Transaction

©Jaelson Castro 2019 13



Activity Symbol

An Activity is work that is performed within a Business Process. An Activity can be
atomic or non-atomic (compound).

r Single unit of work that is not or cannot be broken down to a
Task ) ...... { further level of business process detail without diagramming the
& steps in a procedure (not the purpose of BPMN)

Hide or reveal additional levels of business process detail - when
collapsed a sub-process is indicated by a plus sign against the
Ve bottom line of the rectangle; when expanded the rounded
rectangle expands to show all flow objects, connecting objects,

Subprocess |-+ and artifacts.

Has its own self-contained start and end events, and sequence
flows from the parent process must not cross the boundary.

A form of sub-process in which all contained activities must be
treated as a whole, i.e., they must all be completed to meet an
Transaction |l---... | objective, and if any one of them fails they must all be
gz compensated (undone). Transactions are differentiated from
— expanded sub-processes by being surrounded by a tramline

. border.
o ‘ Centro

denformatica
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Tasks

. Definition

—  Task is used when the work in the [SEH mmcﬂ}
Process 1s not broken down to a
finer level of detail

e Atomic activity [

» There are specialized types of Tasks
— sending and receiving

Feceive Dodor
Feqguest

— user-based Tasks, etc anw]
«  Markers or icons to help identify the
type of Task
A it

l ©Jaelson Castro 2019 15



Task Symbols (1 of 2)

[ Generic task.Single unit of work that is not or cannot be
Task )

---{ broken down to a further level of business process
detail without diagramming the steps in a procedure,

A Service Task is a Task that uses some sort of
[@ Service Task}--' service, which could be a Web service or an
automated application.

A Send Task is a simple Task that is designed to send

___| @aMessage to an external Participant (relative to the
[@ Send Task j Process). Once the Message has been sent, the Task
is completed.

A Receive Task is a simple Task that is designed to

[E Recolve Task)-m wait for a Message to arrive from an external
Participant (relative to the Process). Once the

ﬂ Message has been received, the Task is completed.

— Centro

-eInformatica
~  roros
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Task Symbols (2 of 2)

[ User Task )

A User Task is a typical “workflow" Task where a human performer performs the Task

| with the assistance of a software application and is scheduled through a task list manager

of some sort.

S—

(C Manuar Task ...

E Business Rule
Task

-----

[: Script Task )

A Manual Task is a Task that is expected to be performed without the aid of any business
process execution engine or any application. An example of this could be a telephone
technician installing a telephone at a customer location.

A Business Rule Task provides a mechanism for the Process to provide input to a
Business Rules Engine and to get the output of calculations that the Business Rules
Engine might provide. The InputOutputSpecification of the Task will allow the Process to
send data to and receive data from the Business Rules Engine.

A Script Task is executed by a business process engine. The modeler or implementer
defines a script in a language that the engine can interpret. When the Task is ready to
start, the engine will execute the script. When the script is completed, the Task will also
be completed.

‘ Centro

de lnforgn?t!cg
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Sub-Processes

. Enable Hierarchical Process
development

. Compound activity

. Broken down into a finer
|€V€| Of detall [Cnllapged Suh-Pmcess]

i
. Collapsed version
— Details are not visible in the
i

Dlag ram Expanced Sub-Proces
L e
— Anplus sign in the lower- \ j ‘
center ’ - . |
. l:::»—hl:-au-:r. uuuuuuuuuuu J_plxm:,,_._.d,}_;;ﬁ IF:IFHI"'::HJ-I J_.O
. Expanded version —
- - - Y y
—  Detalls are visible .

©Jaelson Castro 2019 18



BPMN Task Activity Markers

Task: Smallest piece of work; Activity

Looping task: (Do while):
Perform activity at least once

Evaluate / test for condition

0 If condition is true, repeat task again
Condition may be a Boolean Expression or a Numeric Cap
Condition may be evaluated at beginning or end of task

Multiple instance task: (For each):
Task Task Perform activity X times, where X is known at onset of task starting

m Task is complete when all X iterations are done
Next task does NOT begin until all iterations are done

Instances of activity can occur in sequence or in parallel with each other
Each instance must complete the task before next task begins

Compensation
ook Undoes tasks that were already successfully completed
K Outside normal process flow
Marker shows used for compensation only

‘ Centro |
,wlnformatica
o L roa
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A Task 15 & unit of work, the job to be

Task p-erfmned.'l'ﬂﬁnn‘n‘k:d#iﬁn:yn‘hul
it indicates a Sub-Process, an actisity that can
| y be refined.
e b

& Trarsaction is a s=t of activities that Logicalh
Trarsaotion betong together; it might follow a speoified
transacthon protoood.

An Event Sub-Process is placed into a Prooess ¢
Event : Sub-Process. |t is actvated when its start event
Sul-Pr ' gets triggered and can intenrupt the higher leve
process oontest or run in parall=l {non-
intermupting)] depending on the start event.

A Call Aotivity &= a wrapper for a globally defini

Call Aotivity Sub-Process or Task that iz reused in the ourren
PrOoess.
Activity Markers Task Types
fAarkers indicate exsoution Types specify the nature of
behavior of actrities: the actian to be performed:
Sub-Process Narker ¥ Send Task
[} Loop Marker [] Reomive Tack
JHI Farstiet 4 Marker AL e Tack
]
" aouential M Marker [ Manual Task
e AdHoo Marker [ Business Rule Task
%] Compenzaticn Marker i Servies Tack Y.

denformatica
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Events

An Event is something that happens during the course
of a business process.

. Events affect the flow of the Process and usually have a trigger
or a result.

They can start, interrupt, or end the flow
Events are circles
The type of boundary determines the type of Event

O O O

Start E vent Intermediate E vent Erd Evert

‘ Centro |
wlnformatica
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Start Event

. Start Events indicate where a
Process will begin

. Different Triggers to specific
circumstances

. None Start Event to start
Sub-processes

. Any Event can trigger a
Multiple Start Event

. Link Start Event will be
removed in BPMN 2.0

o Mone
Message
Conditional
Timer

@ Errar

@) Link

(@) Multiple

‘ Centro |
wlnformatica
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Intermediate Event

 |Intermediate Events
occur after a process &) Message
has been started and @ Timer
before a process Is © conditional
ended @ Errar
Can be placed in the ©® Link
normal flow or ©) multipe
attached to the &) cancel
bOUﬂdary (4) compesation
O .
i3 mtormitics

©Jaelson Castro 2019



Intermediate Event (normal flow

«  Events that are placed within the process flow
represent things that happen during the normal
operations of the process

They can represent:

—  the response to the Event (i.e., the receipt of a
message)

—  the creation of the Event (i.e., the sending of a
message)

Announce
lesues for \Vote

Yating Response

wlnforma'tica
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Intermediate Event (Attache
Boundary)

« Events that are attached to the boundary of an
activity indicate that the activity should be
Interrupted when the Event is triggered

« Attached to Tasks of Sub-Processes

«  Used for error handling, exception handling,
and compensation

[H eceive Confirmation
4

2Day

Send Cancellation
Maotice

©Jaelson Castro 2019 26



End Event

. End Event indicates where a Process will
end

* Interms of Sequence Flows, the End Event
ends the flow of the Process, and thus, will
not have any outgoing Sequence Flows

No Sequence Flow can connect from an End
Event

©Jaelson Castro 2019 27



End Event

«  End Events Indicates
where a process will end

« Different Results that
Indicate the specific
circumstances that end the
Process

. None End Events are used
to mark that end of Sub-
Processes

D Mone
Message

©Jaelson Castro 2019



Gateways

. Gateways are used to control how Sequence flows
Interact as they converge or diverge within a Process

. Define decisions/branching (exclusive, inclusive, and
complex), merging, forking, and joining.

‘ Centro

wlnforzn'a't!c.‘a
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Gateway Symbols

Gateways are used to control how Sequence Flows interact as they
converge and diverge within a Process.

A diverging Exclusive Gateway (Decision) is used to create alternative paths
within a Process flow. This is basically the “diversion point in the road” for a
Process. For a given instance of the Process, only one of the paths can be
taken.

-----

Inclusive Gateway (Inclusive Decision) can be used to create alternative but

also parallel paths within a Process flow. The true evaluation of one condition
' O Besaed Expreceion doee not exclude the evaluation of other condition Expreseione.
All Sequence Flows with a true evaluation will be traversed by a token.

. [ The Complex Gateway can be used to model complex synchronization
* ..... behavior. An Expression activationCondition is used to describe the precise
behavior.
Complex ___
The Event-Based Gateway represents a branching point in the Process where the
a alternative paths that follow the Gateway are based on Events that occur, rather than the
, (@) Doves evaluation of Expressions using Process dala (as with an Exdusive or Inclusive
- Gateway). A specific Event, usually the receipt of a Message, determines the path that
Event will be taken.
Based T
A Parallel Gateway is used to synchronize (combine) parallel flows and to create
+ """ | parallel flows.
H Parallel ‘cﬂmo

denformatica
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Gateways

. Controls how Sequence

Flows interact |
Exclusive Data-based
. All types of Gateways are

diamonds
. Different internal markers

Indicate different types of |
behavior Inclusive

. Used to split and merge the <|_>
Farallel

Exclusive Event-based

flow

. If the flow does not need to
be controlled, then a

Gateway Is not needed ;5;;;;1m3,,ca

Complex

©Jaelson Castro 2019 31



Exclusive Gateways

«  They are locations within a business process
where the Sequence Flow can take two or more
alternative paths. This Is basically the fork in
the process.

« Only one of the possible outgoing paths can be
taken when the Process Is performed
*  There are two types decision mechanism:

— Data (e.g., condition expressions)
—  Events (e.g., the receipt of alternative messages)

©Jaelson Castro 2019 32



Exclusive Gateways, based on
Data

«  Most commonly used ,
Gateway "

«  With or without an ﬂ

Internal marker Paymeft OK?

«  Creates alternatives o ExceSTed ey LT -
path based on defined
conditions (Decision) Reedt Offer ..

‘
Mext Step? Accept Offer

ntro s
,wlnformatica

n
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Exclusive Gateways, based on
Events

. Branching point in the
process where the
alternatives are based on
events

. The Multiple Intermediate
Event is used to identify
this Gateway

. The Event that follow the
Gateway Diamond

=end Canc:el]

=end In'-mic:e]

=end Remin der]

determine the chosen path S days
«  First Event triggered
W i n S ,;dsler;‘g)or:n'a'tfc.a

©Jaelson Castro 2019 34



Inclusive Gateways

= Inclusive Gateways are Supplement
Decisions where there is
more than one possible
outcome Recquired
= The “O" marker is used to B
identify this Gateway J
= They are usually followed by Jlen Preper Vi
a corresponding merging )
Inclusive Gateway

Prapare
Supplemeanit

Compilate
Documents

‘ Centro

deInformatica
LT I r s
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Parallel Gateways

They are where multiple
parallel paths are defined

 They are required for
forking in most
situations

They can be used for
methodological purposes

 The Gateway Is also used :EE
to synchronize (wait for) s

parallel paths ...
wlnfor!n:atric.a
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Complex Gateway

« Complex Gateways are Decisions where more
advanced definitions of behavior can be defined

*  The asterisk marker i1s used to identify this
Gateway

Activates when there is
no criminal history and

' ™
any of the other check
is fru
> Criminal Record Check ~
n
n
2
bl
o
o
(o)
w
= Matural Citizen Check
il
o
_jg Initiate Sechirity Checks
=]
[
a
[T
- Credit Histary Check
+
\

‘ Centro |
wlnformatica
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Exercise

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.

‘ Centro |
ﬁlnfarmaﬂca
LT I roa
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First Solution

Check order
line items

Crder
recaivad

Some activities represented in
the process model have to be
duplicated.

I{‘—‘\
order anly contains Forward sub-
Amsterdam products order to

Amsterdam
warehouss

Farward subi-
arder to
Hamburg

warenouse

arder only cantains

"\ Hamburg products
X)

Register
arder

Crder
completed

order contains
both Amsterdam
and Hamburg
products

Forward sub-
- order to |
Amsterdam
warehouse
N 00000/

Fa ~,
Forward sub-
- order to
Hamburg
warehouse
. o

~m.unn,a't!c‘a

©Jaelson Castro 2019
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Second Solution

Check arder

line items

Crder
received

This process works also for
empty orders (i.e., for orders that
do not contain neither
Amsterdam nor Hamburg
products)

|

arder does not contain
Amsterdam products

Forward sub-

arder to
order contans fﬂvmrﬁlﬁrdﬂm
Amsterdam producis arehouse
|

+

ardar does nol contain
Hamburg products

—X%

arder conlains
Hamburg products

-~

Forward sub-
arder to
Hamburg

warahouse

Register
arder

©Jaelson Castro 2019
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Third Solution with Inclusi
Gateways

_—

order contains Farward sub-

Amsterdam products order to
Amsterdam

warehouse

Register

Check ordar
order

line items

O

Order

Order
‘aceived completed
order coniains Forward sub-
Hamburg products order ta
Hamburg
warehouse
‘Cemro :
denformatica

a4 roros
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Connectors

- A Sequence Flow is used to @

show the order that activities
will be performed in a Process ool Poots

. A Message Flow is used to
show the flow of messages
between two entities that are - >
prepared to send and receive Miessage Flow
them

. An Association Is used to
associate information and
artifacts with flow objects

Task [---o-oooeeeoo- T \

Association Paa

«e e Matica
n  roros

©Jaelson Castro 2019 42



Sequence Flow

A Sequence Flow Is used to show the order that
activities will be performed in a Process.

*  The source and target must be one of the
following objects:

—  Events, Activities, and Gateways

« A Sequence Flow cannot cross a Sub-Process
boundary or a Pool boundary

[Send Invoice HM ake Payment Hﬁccﬂpt F‘ayment]

eeeee

©Jaelson Castro 2019 43



Conditional Sequence Flow

«  Sequence Flow may have
a condition

Supplement A Required? 4 prepare N
¢ At IeaSt One Of the é > Supplement &
outgoing Sequence Flow Sonmement 8 Reaured [ §
[G- ather Hequirement]@ e Prepare
mUSt be ChOsen kSuppIementElJ
«  The condition has to be N pf Preparetan
ain Froposa roposa
True to allow the flow to A
continue
e A mini-diamond shows
that the flow has a
<.

CO n d i ti O n wlnfor!n?tric.a
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Default Sequence Flow

e  Seguence Flow may
be defined as being

the default path No ,[S A Pavment Pro ]
end Payment P roblem
* Ahatch mark atthe ...
line beginning ,[Cmm,.de,.]
ShOWS the defaUIt Mo, Exceeded Retry Limit
Sequence Flow |
) A defaUIt path IS ee {Send Confi nmtmn]

chosen only if all
the other conditions
are False A it

’ ©Jaelson Castro 2019 45




Flows

Sequence Flow Default Flow Conditional Flow

/ / 4

gefimes the =x=oution 1 the default Branch has & oonditian

prder of activities. to be chosen of all aszgre=d that defines
other condibions wihethesr or not the
=saluate to false. Flicees = used.
[ = |
.Centro

~¢elnfor5n{it!c.a
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Message Flow

. Shows the flow of messages between two Participants
of Process (pools)

. A Message Flow can connect to the boundary of the
Pool or to an object within the Pool

. Message Flows are not allowed between objects within
a single Pool

Emploves

Wave

Company

‘ Centro |
,wlnformatica
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Assoclations

They Associate objects to one another

Show how data is input to and output from
Activities ... .. >

Association Flow

Text Annotations can be Associated with
ObJECtS E}:t Inmotation

©Jaelson Castro 2019
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Assoclations

= An Association is used to }j N
associate objects to one - [Approved]
another (such as Artifacts Order
and Activities) il Appmveﬂ‘?>

= Associations are used to Order
show how data is input to Reject
and output from Activities oraer

= Text Annotations can be
Associated with objects __ From

Commercial .
Flacement”
Prep for
. Insurance
Carrier
‘Cemro
wlnfor!n'a't!c?
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Swimlanes

= BPMN uses the concept known as “swimlanes” to help partition

and/organize activities
= There are two main types of swimlanes: Pool and Lane

» Pools represent Participants in an interactive (B2B) Business
Process Diagram

» Lanes represent sub-partitions for the objects within a Pool

g Office

-
T
-

ta
» » .
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Pool

= Pools represent Participants in
an interactive (B2B) Business ( ) > e
Process Diagram O

» A Participant may be a
business role (e.g., “buyer” or

Buyer

£y

“seller”) or may a business PO Méﬁﬁage
entity (e.g., “IBM" or “"OMG") i
= A Pool may be a “black box” or CQ """""" |
rder A

may contain a Process B
= Interaction between Pools is & O—» ak »O
handled through Message Flow
= Sequence Flow cannot cross
the boundary of a Pool (i.e., a
Process is fully contained within
a Pool)

‘ Centro |
wlnformatica
LT I roa

©Jaelson Castro 2019 51



|_anes

* Lanes represent sub- 5 -";Qﬁe ey
partitions for the objects % e
within a Pool 5 f Hmer

= They often represent '
organization roles (e.g., |, _ D |
Manager, Associate), but % ; ﬁpplﬁpp
can represent any desired E | FeouestEn
Process characteristic _

= Sequence Flow can cross | ; Drepateh 1o
L ane boundaries g

{ v Centro

wlnforma'tica
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Pools & Lanes

-é @)—-[ Task J—u@
; . ]
] % Q_ ) —r{ Task ]—@
Mu-etagl E 4 Signal
c',:- Trhlm-mﬂ

Poal
N

P ool With Supressed Contend

Signal Catching

Other Participant
&
=
'-\_:_

‘ Centro

~“lnfor!n§t!cg
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Pools & Lanes

Poaal,

§ (=] | Swimlanes

L] =
5 7 i|-@-@

Pools (Participanis] and Lanes  Message Flow The order of message
represent responsibitites for symbodizes information exchanges oan be
agtivities in & prooess. A pool  flow aoross organizational  speoified by combrning
or & lane can be an boundanes. Message flow  meszage flow and
organization, a role, or a pan be attaohed to pools,  sequemoe flow.
system. Lanes subdivide pools  activities, or meszage

or other lares hierarohioally. Eveniz.

‘ Centro

deInformatica
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Artifacts

«  They provide the capability to show information
beyond the basic flow-chart structure of the

Process
 Three standard Artifacts:
—  Text Annotations
—  Data Objects
—  Groups

A modeler or tool can extend BPMN by
defining new Artifacts

wlnfor!n'a'tfc.a
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Text Annotations

«  Mechanism for a modeler to provide additional
Information

«  Can be connected to a specific object on the
Diagram with an Association

From "Commercial Placement™

Prepare for
Insurance Carrier
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Data Objects

= Data Objects are Artifacts that are };;
used to show how data and [Approved]
documents are used within a Process ' Order

= Data Objects can be given a “state”
that shows how a document may be 5
changed or updated within the - >

Process Order
[Rejected]

= Data Objects can be used to define dﬂ
inputs and outputs of activities o
_B R LR R AEEE RS

‘ Centro |
wlnformatica
LT I roa
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Groups

«  Highlight certain sections of a Diagram without
adding additional constraints for performance

«  Categorize elements for reporting purposes

* Not constrained by restrictions of Pools and
Lanes

BCEive

Recepll 1 F:
o=
¥
o

oI
o o 3
[=]
£ £
[ c 0
I m o
L AL
(=)
3
w M ]
¢ | 2 [0
o [
» T2+
- [=]
=] o
- =1
-]
5 .
% B (]
m
a =% o=
m
E+] 0 F==N
= E =
RE 5 e
(
= =m
w
[=§

GGGGG
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Normal flow

* Normal Sequence Flow refers to the flow that

originates from a Start Event and continues through
activities via alternative and parallel paths until it ends
at an End Event

» Normal Flow does not include exception flow or
compensation flow

Include
HISTDI’F of
Transactions

Receive Credit Yes Include
o
O"{ Report I ‘ Approval J’@ » Standard Text

‘ Centro |
,wlnformatica
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Link events

* Link Events can be used for Off-Page connectors
* Link Events can be used as “Go-To” objects

Produce
Azsamblies

Send
Assemblies &
Iverice 1o

Customer

Customer

£
@ #| Creats Qrder Confi?frl::iiun te
Confirmation
—

Capacity & Plrts Availzble Creata Invaice

Recaive Order ngic“:ig;m. \ Capachy net Send Rejection
from Custormer Parts Avallabls Aovaiile o Custamer
Ordar Some Pars -
P.rr|u-cs o I

" Centro

delnfor!n'a't!c?
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Process levels

* Processes can be developed hierarchically, with

multiple levels through Sub-Processes
= Sequence Flow cannot cross a Sub-Process boundary

» Message Flow and Associations can cross Sub-
Process boundaries

Check Credit

£ 8
[
]

Fecaive Credit
O_»[ Fepon ’ Approval

=5 Centro

wlnforma'tica
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Data flow

Dt g:hm

Amsodation
Seq 1 Task 1 i Tagk2 Seq 3 .
Beq 2
Star! Event End Event

Sequence Flow and Data Flow are They can be bound together
decoupled

Use case for decoupling

’ Centro

deInformatica
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Exception Handling

« Intermediate Events attached to the boundary of
an activity represent triggers that can interrupt
the activity

«  All work within the activity will be stopped and
flow will proceed from the Event.

«  Timer, Exceptions, Messages, etc. can be
Triggers.

CCCCCC
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Exceptions

(Electrical Design

Locate and Re- Review Preyvious
O_> uze Designs O_, Daszigns

—..
Mo Egdrical

Deesign

Update Electrcal
Deasign

Update Plan Electrical Design
S (Eleciricaly [Revised]

Phyeical Dezign

[Crafi]
Elestrical Design L o y

[Draf]

Mewy Physical
Reastatt Elactrical Design Degign

Intermediate Events attached to the boundary of an activity
represent triggers that can interrupt the activity. All work within the
activity will be stopped and flow will proceed from the Event. Timer,
Errors, Messages, etc. can be Triggers.

-

deInformatica
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Compensation handling &
transactions

A Transaction is an activity that has

[ rransacton a double border. Transactions are
supported by a transaction protocol

m.:.ms (e.g., WS-Transaction)

Normal Outgoing Sequence Flow

—W represents the path to follow a
successful completion
... . = A Cancel Intermediate Event

() 2 represents the path to follow a
cancelled completion
Book Hot ? = An Exception Intermediate Event
@ represents the path to follow a
transaction hazard (but no

compensation is performed)
—@) %) ) = Activities used for compensate (with

Send Hoted
Cancellation

@

G

i marker) are outside normal flow and

Faslad

Bookings

Y
c
F-
BE&
I‘q—:—'

T | are Associated normal activities.
Excaptons . Compensation flows “backwards.” .

Hazads)
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Compensation Flow

[Transaction Task
=) ()

Compensation

L - Compensation Task
' <
Compensation Association occurs outside the norma
flow of the Process and is based upon a
Compensation Intermediate Event that is triggered
through the failure of a transaction or a throw

Compensation Event. The target of the Association
MUST be marked as a Compensation Activity.

—

. Centro

~¢elnfor:n{|t!c.a
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Timers

Recelve
Confirmation

E-Mail
Announce . ,
|ssues for Dlscusglon
. ) Deadline
Discussion .
Delay 6 days from Warning
Announcement SEHU
Cancellation
Notice
Timers to add delays in Timeouts for exception
the Process handling
L 4

Centro |
denformatica
LT I roa

©Jaelson Castro 2019 67



BPMN v2.0.2 (Dec 2013)
What i1s new? |

The formalization of the implicit metamodel of
BPMN 1.2

The refinement and formalization of the BPMN
execution semantics

Interchange of BPMN models, including the
diagram layout, through XML and XMI
Schemas (and XSLT transformation)

A set of conformance levels to support different
process modeling markets

CCCCCC
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BPMN 2.0 - What i1s new? ||

New Process Elements:
— Non-Interrupting Events (attached to Activities)
—  Optional Event Sub-Processes
—  Graphical markers for individual Task types
—  New data representation

Improved support for human interactions
Enhanced modeling of services
Upgrade support for process data

wlnformética
o L L .
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New Data Representation

_ _ = —p
. Data Input is an external input | | >B D>
for the entire process. It can be

read by an activity Data Input

. Data Output is a variable
available as result of the entire
process

. 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.

. A Message is used to depict the
contents of a communication
between two Participants.

Data Output

Message

4 Company A

Task

WAuction House

Message2

‘ Centro

©Jaelson Castro 2019 70

,wlnforma'tica



Data

Data Object
G

'\ :

Data Sore

n

Primary construct for modeling data within the Process flow.
DataObject has a well-defined lifecycle, with resulting access
constraints.

Provides a mechanism for Activities to retrieve or update stored
information that will persist beyond the scope of the Process.

Eta Input is a declaration that a particular kind of data will be used
as input of the InputOutputSpecification.

Data Input

Data Output is a declaration that a particular kind of data can be
produced as output of the InputOutputSpecification.

Data Output

itro s
formatica

©Jaelson Castro 2019
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Call Activity

o Replaces the Reusable and
Reference Sub-process

« The collapsed shape represents
the calling activity

« The expanded view represents
the called global task of process

« Data must be explicitly passed
from the Call Activity to the
global task or called process

Call Activity

Call Activity

wlnformética
o L L .
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Event Subprocess

« Run in the context of a
activity to listening (

. Align the event C C
handling of BPMN and B _

BPEL .

« Event subprocess is
drawn as a floating box

within a expanded view
of a regular subprocess
..
wlnfor!n'atfc.a
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Event Subprocess

Book Flight
et Creat ___a[ _— ]

Update Credit Cand Information

- Upsiat
f i CredE Card
- [

Hangie Compensation

oy
Customer

Fetry Umit | Failed

™ Excesded L2000

‘Cenno

denformatica

PESSSNNNS u roros
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Non-Interrupting Event

o Intermediate Event

« Maintain the main E Task W Hormal Flow
flow and throws L‘f@‘—)
exception flow In

Event l
paral Iel Exception Flow

« Dashed shape
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Escalation Event

Variant of error event

Escalation does not imply an error, just some
additional processing triggered during a process
activity

Escalation Event

® ® ®

Start Ewvent Intermediate Evert End Event
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BPMN 2.0 - Diagrams

. Process diagram
. Collaboration diagram
. Conversation diagram

. Choreography diagram

CCCCCC

wlnforma'tica
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Process Diagram

Basic flowchart model
Build inside or outside of the swimlanes

Represents just a process without interaction of
participants

Accept Payment

‘ Centro |
wlnformatica
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Collaboration Diagram

« Provides a view of the interactions (the flow of
messages) between two or more business partners
(1.e., pools)

o Collaborations can be combined with Processes to
show how the interactions are related to the
Internal Process activities

« The pool with a process is visible, other pools are
collapsed

©Jaelson Castro 2019 79



Collaboration Diagram

5
5
B
=
=]
o 4
| [
| [
Orcler [
T 1 Deliver Wehicle
[
| |
t 1
| ! . . .
| [ Financing Unavailable
[
¥,
)
Enter Order Qrder car from Factory 6 q.?
1]
Receive Order ‘,_-;_.. Car unavaliable S5
@ | [
% | | [
[ [
@ v [ [
o [ [
] [ [
L-f T o | Frepare Car for Closs and Deliver
:g factory order : : : Delivery
2 1 L
i
N T T
| Ship date h |
| e - | YES
| ! |
b | ! g —
= i | | Cancel factory order
= i | i |" : ; ‘l no
= | | ) > Arrange Financing >
| I 1
| | 1 o
i i i \ £ Financing availakle?
! i 1 i
i ] i | !
| I 1 [
\ X \ Loan request : , Loan response
i | i i !
[ [
V o W v o
-4 —
5 =
o =
w 5

—_ntro
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Conversations

O

/
F

& Communication defines a set of
logically r-:ln]:m:lm:@-::-:-:-lmgei
When marked with a |4 | symbol it
inchcates a Sub-Converzation, a
pampound corversaton sl=ment.

A Convwersation Link conmeots
Commuroations and Partsospants._

4 Forked Conwersation Link comnnects
Commuroations ard muttipl=
Partwcipants.

©Jaelson Castro 2019
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Conversation Diagram

e Conversation Diagram is used to model a "who with whom and what"

All process participants can be included in a compact form of
modeling as long as denoting which communication is involved

« All process participants can be included in a compact form of
modeling as long as denoting which communication is involved.

« Process participants are represented as Pools (collapsed) in
Conversation diagrams.

« The Communication-Shape defines a set of logically related message
exchanges which are tied to Pools via Conversation Links.

« Furthermore Sub-Conversations can be used to define abstractions.

. Centro |
wlnformatica
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Conversation Diagram

Cofmmiunkc atin

Poo.
foollapzed)

£
Peal Nt Inztance Paol
(oallanzec) + lzol.apzed]

Sul -COfeers a0k I_u

CCCCCC
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Conversation Diagram

©Jaelson Cas_ =

; Delivery Supplier
Retailer Negotiations
LY

Plan

A - | ¥

Ay N/

- Delivery
Dedivery /J‘\ <: -
Menitoring NS Planning
Detailed Shipment
Schedule
Delivery f Dispatch ) ) -
Consaolidator Plan _ Carrier Planning Shipper

) Carrier Y

NS (Land, Sea, Rail, or Air) Ay
Clearance >
Monitoring

Clearance Pre- Coverage
Customs/ Notification Notification Insurance
Quarantine { % Y
m
Breakdown L Locative Service
Service ‘Cemro :
denformatica

Truck Breakdown AmmivalfPickup

Provision

Confirmation

Traffic Optimization

Guidance
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Conversation Diagram

i Retailer - Supplier
Retailer Delivery Supplier -utira?iﬂnfn :
Megotiations ' — )
(Order 1D) A
A
Delivery Checkpoint Reguest

\Ej e ———— ——— — | — — — quest _ _ —[

| — Delivery Checkpoint Request Ack !

| U pdated PO and Delivery Schedule Qrder_ 4

Figure 9.20 — An example of a Sub-Conversation expanded to a Conversation and Message Flow
Retailer o Supplier
Planned Order Variations

Retailer Order and Delivery Variations

—Eafler Jrderanc Lelively varnatons

Retailer Order and Delivery Variations Ack

Delive ErEc_kpﬂim Fteqiest Ack

Updated PO and Delivery Schedule Order

Figure 9.21 — An example of a Sub-Conversation that is fully expanded ‘c,_.m,o

wlnforma'tica
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Choreography Diagram

« Represents more detailed information than
Conversation Diagram

« A Choreography usually stands for exactly one
Choreography whereas Conversation diagram
implicitly hint at multiple Choreographies

« Choreography diagram do show the sequence of
certain interactions

« Contracts about communication can be arranged
between process participants

,wlnformética
o L L .
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Choreography

Task

Initiating
Participant .
Band :

Participant -
Band

FParticipant A

Choreography
Task Name

Participant B

.....
-

F%ﬂ{Nawm

Band
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Choreography Diagram

Choreographies —
Participant 4| c&h"":_pﬁ!-'“Fh}'m
Chorecgraphy [+

Task i Participant B
|__ Participart 8 | Participant ¢
A Choreography Task Multiple Participants Marker A Choreography Sub-
repressnts an interaction demoten 8wk of Prooess oontains & refined
[Meszage Excharee=) Farticipants of the choreography with several
between teo Participants. _same kind. _ interactions.
Farbospant A
Inltisting _F'.:rl.'i-:-"|:|n.|1I: A
—| Mg Chareagraphy
Partacipant & | Task
'El'ﬂ_}-ﬂﬂph'
— Participant A
[M Chorsograghy
| : Task
Resise
o T
. III .
— Participant B

F-'I:I1:ui iC
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Choreography Diagram

<

t .

E Receive

o Message

t

[1]

a
|
|

]

b= V]

a Send

2 Message

t

[1+]

o T

M1 M2

o

@ Receive

[=N

i3] Message

£

(1]

o

@ ParticipantA

ParicipantC

Choreography Sub-Process Name

Participant C |

[ Participant A |

Choreography
O_’ Task Name ,

Choreography
Task Name I O

| ParticipantB

dnkiad

| ParticipantC J

|Z|.,..

L ParticipantB

Figure 11.19 - An expanded Sub-Choreography

Figure 11.20 — A Collaboration view of an expanded Sub-Choreography
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Choreography Diagram

A text description of the choreography was presented as so:

1) Patient send a "l want to see doctor" message to the Receptionist

2) Receptionist send a "Are you available ?"" message to a a list of Doctors
3) One doctor send a "I'm available" message to the Receptionist.

4) Receptionist send a "I'll book you™ message to the Doctor.

5) Receptionist send a "Go see doctor" message to the Patient

6) Patient send a "'l feel sick™ message to Doctor

7) Doctor send a "Prepare this medicine” message to Receptionist

8) Doctor send a "Pickup your medicine and you can leave" message to
Patient

9) Patient send a "'l need my medicine" message to Receptionist
10) Receptionist send a "Here Is your medicine" message to Patient

Centro

,wlnformética
o L L .
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Collaboration Diagram

( Handle | Handle . Handle Handle Medicine “_
© Appointment | . Symptoms . Prescription
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Choreography Diagram

The bands display the names of the
Participants (Roles/Entities)

— ~JAdditional Participants can be added on
_.-E’SSE'QE " |additional bands (for Sub-Processes)
| want to see | feel sick I nee_d_m},r
the Doctor medicine
Batent T Paent ) Patient  Patient
O Doctor Handle Handle Handle o
Request Symptoms Frescription Medicine
r. Ofice Dr. Office [ Dr. Qffice r. Oftice
g Pickup your : :
Go see the medicine, then ., Here is your
Doctor

leave

"'-_The Message is shaded, so it
IS not the initiating Message

*.. medicine

" [The unshaded Participant is
the initiator of the Activity

,wlnforma'tica
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Choreography Diagram

4 Auction Houss

product sold purchase process
Product Irformation O
! Buyer
' . Seller J
4 Seller ) " Auction House )
O B oublish auction  —— place order
" ; Y
W Buyer v \ Potential Buyer Auction House
: Infarmation about Product
being naot sold —O
product not sold
W =eller y.
auction no.
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Choreography Diagram

) s
Customer Customer
& ——
Order .
A Confirmation Deliver Order .
[Yes=]
Manufacturer fdanufacturer
L & L v
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Can Fulfil tustomer
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Assoclated BPMN 2.0 Collaboration

|-
3]
5
Pools/Participants g The Message Flow are
represent . O unordered and
PartnerEntities (at -~ ? N e ungrouped.
any level) and/or | p Grouping by Conversation
PartnerRoles . can be hidden.
| Order Invoice —
I I
¢ L
S
= 3
L 0
8
O o
S
o
? ¢ e A g g A}
T Price Dat Shipping | T Schedul T |
| : Update Request | chedule
Price | | | L Shiobin | Request |
Data 1 ppIng I Shedule
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o 2 Q
> = <
£ n &)
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Assoclated BPMN 2.0 Conversation

Customer

orser ()

Conversations

group Message

Flow based on
business level info
or Correlation Keys

Order
Processor

:> Invoice

Invoicer

Schedule<::>

Shipper

Scheduler

<, |
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Associated BPMN 2.0 Conversati
(showing mini-Choreography)

Customer

orser ()

Order
Processor

¥

i
!
]

T

In

voice I%I
P

Invoicer

Invoicer

Invoicer

Establish Price |

Update Price [

Create Invoice

~O

| Order Processor |

| Order Processor )

| Order Processor

Price
EI Data

AV

Price Data
Update

v

!
!
S

Schedule<::>

Invoicer
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BPMN 2.0 Process (with Defini

Collaboration and Choreography

Om

Establish Price
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Associated BPMN 2.0 Choreogra
(per Conversation)

Order - Shipping
ord Shipping
raer Response
Customer ) ([ Customer ([ Shipper ([ Shipper
Q—> Order Product —p| Deliver Invoice >O Q—> Prepare L Finalize >O
Shipping Shipping
 Order Processor | | Order Processor |  Order Processor | | Order Processor |
Shippin
Regl?es? Schedule
Schedule Invoice
Shedule Invoice
Response|
- : Invoicer ) ([ Invoicer ) ([ Invoicer
Scheduler
Organize Q—> Establish Price —» Update Price — Create Invoice —>O
( ) »1  Schedule —>O
Order Processor Order Processor Order Processor
| Order Processor | \ - / \ . / - 7
Schedule[RC 1 Price Price Data ® oo e
Request Data Update wlnfor!n:at!c.a
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Encapsulated Conversation
(and Choreography)

Not Normative

Invoice
Invoicer ) ([ Invoicer ) ™ Tnvoicer
Q—» Establish Price »| Update Price »| Create Invoice —>O
| Order Processor ) | Order Processor | Order Processor |

Price ' Price Data
Data Update

Invoicing

‘ Centro

,wlnforma'tica
o ’ r s
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Associated BPMN 2.0 Choreogra

(Complete)
responsd ]

(

Scheduler

Organize
Schedule

| Order Processor |

Schedule [}
Request
Order Shipping
Response
Customer Shipper
Q—> Order Product —» Prgpgre
Shipping
| Order Processor | )

| Order Processor |

Shipping
Request

r

Shipper

Finalize
Shipping

Invoicer

—— | Establish Price

| Order Processor

Price

| Order Processor |

Invoicer

Schedule . EI
Invoice

Invoicer

Update Price

>

Create Invoice

| Order Processor |

| Order Processor |

Customer

Deliver Invoice —>O

Invoice

Data

©Jaelson Castro 2019
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L

Update
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| Order Processor |

-

Centro
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Summary

« Need to understand business processes

« EXisting business process to understand the
problem

« Potential changes to the business process to
Investigate alternative solutions
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