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THE BASICS OF BUSINESS
PROCESSES AND BPMN




What is a Business Process?

» A business process consist of a set of activities that are performed in coordination in an
organizational and technical environment. These activities jointly realize a business goal
(product or service),
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» Each business process is enacted by a single organization, but it may interact with
husiness processes performed by other organizations.



Should you Care about Business Processes?

* Yes, because each organization produces something

. ' ~
or services somebody. | U‘@
+ So, each company runs processes, however o
only some companies are aware of them. Don't )
agree? Try to find a counterexample! & l ;
chjineerrg

* Did you know that business processes are iﬁﬂ, ey |
— . ¥ ) ~  Gudomer sevice
organizational assets that are central to creating k‘{éﬂ {
value for customers? ' )@ﬂ‘g}
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Sample Notes

Should you Care about Business Processes?

¢« Ve, because cach organ satien produces something
or eriem wmehody. 0

v 52, 0aCh COMPINY TURG 2rOCEsWs, Powevar
o1y SO Lorraanes dre awerw of U, Don al
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¢ L you Rnow That Dusingss Drocesses 3m o Of e .’
orpanationa] pssets that are cantea bo creating {ﬁd J '
vakue for cumomars? i
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Cach company (¢~ crganization) producas something or seryvices somebody - in
order Lo develop @ produc o perorm a service, a sel ol acivibies needs L be
done by employees pr machines.

Ihes comresponds to the defnition of a Dusiness process which can be defined
as .8 tollection of related, structured actvities or tasks that produce a speific
service or product [serve a particular pes!) for a particular customer.”

S, processes are performee in every company, which means that it is not
regularly to clvide companies into these that run processes and those which
don't. The correct answer i¢ that companies can be divided nto those which
are aware of processes anc those which aren't

It you still believe that your company does not run processes try to *ind a
countenexample 1o these statements. Othervase you shoold Take toe of
procasses since they have & significant impact of the 2ectiveness and
athiciency of avary company and its cutcomes,

Business procasses are organizational assets that are cantral to creating value
for customers, Under the term “asset” we generally understand any item of
atonomic value ownad by an ndividual o corporation, espedally Uisl which
could be convertad inte cash



What Kind of Assets are Business Processes?

Tangible assets Intangible assets

Material, Knowledge,
Machines, Relationships,
Infrastructure, Processes,
Money,.. Information,...
These are organization’s resources. These are organization’s capabilities.

Resources can be acquired, Capabilities CANNOT be acquired.
They have to be

* The product or service of an organization depends mainly on how capabilities use
(develop, deploy and coordinate) resources,



Are you Aware of Business Processes?

Process AWARE company Process UNAWARE company

v Asimple approach to evolve (i.e. * Any ideas how to evolve processes?
Improve) processes:
1. Ifyou are aware of processes you can 7

identify them,

2. Ifyou can identify processes you
can analyze them.

3. If you can analyze processes, you
can evolve (.8, Improve) them,

Deming {PDCA] circle



How Can we Work with Processes? With Modeling,

* Can we touch a process? No, it actually exists only in our minds.
* So, we have to indirectly work with a process.
* The best way of working with a process is to model it.
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Benefits of Process Modeling

Representation of processes.

Plan: model
processes
Analysis of processes,
Continuous improvement of processes. Act: adjust
processes processes

A basis for IT support.

A solid basis for process management.

Deming (PDCA] circle



Which ,Modeling Language” Should be Used?

* Process models are commonly used for communication between co-workers, customers
or business partners,

v Besides, processes are commonly modeled, performed on computers in a collaborative
environment,

» These requires a common - standardized modeling language.

]

g

Computers and humans can effectively communicate and collaborate In case of 3

W

common (process modeling; language.



What We Have Learned so Far ...

» Each company runs business processes.

* Business processes are organizational assets that are central to creating value for
customers,

* |norder to stay competitive, a company needs to continuously improve the processes.

v Processes are intangible, so we cannot manage them directly. An effective way to work
with processes is to model them,

v To take the full potential out of process modeling, a standardized process modeling
language should be used. This enables interoperability, communication and
collaboration,

2,= BPMN



What is BPMN?

» Business Process Model and Notation

- Business Process - A collection of related, structured
aclivities or tasks that produce a specific service or ‘ G d
product for a particular customer. Cm““ Fequest Froces outcome

%, /7

content for the medel

- Model —a representation of a business process. g_.[ iy J_,._.._,g

* Visual proces model = procass diagram

* Non-visual proces model (e.g. executable process model) Alphabel Tor the mod
A
\ F P Y [y \
~ Notatlon - a set of elements (lznguage) + rules used for e B M @9 —
representing a business process in a business process A 8 A e
‘ & 12 8 @)
model (diagram). Vv & & M ’

' The current BPMN version Is 2.0.2, released in January 2014,



» Standardized. The de-facto & ISO/IEC = e
19510:2013 standard in process modeling. ommuricat

+ Open. Created and cantrolled in an open and ) o
fair process. P~ democan

-
» Simple & complete. Can be used in a simple i ity
or detailed way. > e

» Learnable. Based on previous notations. y.
» Interchangeable. Capable of being l I
interchanged between IT solutions.
» Executable. Capable of being automated. |
~w



Primary Goal of BPMN e

* “The primary goal of BPMN is to provide a notation that is readily understandable
by all business users /.../. Thus, BPMN creates a standardized bridge for the gap
between the business process design and process implementation.”
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In Scope of BPMN

Business process modeling

Business process execution

+ Diagrams (e.g. process diagrams,
collaboration diagrams).

v Syntax, semantics and visual appearance
for process elements
(e.g. events, activities and gateways).

+ Attributes and properties of the semantic

elements represented by the graphical
process elements,

+ Formats for exchanging diagrams.

Execution semantics.

Formats for exchanging executable
models.

Support for BPMN and BPEL process
engines.

Focus of these shdes

Introduced in these slides




Out-of-Scope of BPMN

» BPMN is constrained to support only the concepts of
modeling that are applicable to business processes.

* Qut of scope, but related domains are:
- Definition of organizational models and resources.
- Modeling of functional breakdowns.
-~ Data and information models,

- Modeling of strategy.

- Business rules models, . - .

Organizational structures



Purposes of BPMN Use

BPMN Conformance types define formal purposes of the use of BPMN and the corresponding software
implementations, These slides focus on precess medeling conformance.

Process modeling  Process, collaboration,  Full process modeling Not available,

Focus of
conversation, conformance, T
these slides
Process axecution  Not available, Not available, Process diagrams,
with BPMN
Pracess execution  Not available Not available. Pracess diagrams.
with BPEL
Choreography Choreography and Choreography ciagram elements  Choreography.

collaboration (partially). and some basic process elements.



BPMN Diagram Types

» BPMN is designed to cover many types of modeling and allows the creation of ,end-to-
end’ business processes.

v There are three basic types of sub-models within an ,end-to-end’ BPMN model:
- Processes

- Choreographies (not part of process modeling conformance)
- Collaborations Home Store | Distribution Center

The majority of examples
on the following slides is
redated to online store
Processes,

UETDHEN B0 ™S STOM
AT DN COMDQDCE




BPIVIN Process Diagrams

* |n BPMN a process is depicted as a graph of flow elements (i.e. activities, events,
gateways) and sequence flows that define finite execution semantics.
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Processes can be defined at any level; from enterprise-wiide
processes to processes performed by a single person.

Only these activities that are used Lo communicate to other
participants are included in the public process.

Public process - represents Intéractions between a private
business process and another process or participant.

Private (Internal)
processes -
represent a specific
PIOCRSS
lorchestration) in
an organization.
Can be execulable
ar non executable

An executable process is modeled
for the purpose of being executed
A non-executable process modelec
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BPMN Collaboration Diagrams

* Acollaboration represents the = r—
| : G = X - R
Interactions between two or more  callaboration model | 2t A gl L

business entities (e.g. processes). with white-5ox pools
[i.e. visible datails) LG

» A collaboration usually contains two
or more pools (black-box or white-
box), representing the participants in
the collaboration.

+ The message exchange between the
participants is shown by a message

flow that connects two pools (or the | .
elements within the p00|5). Collaboration model with t‘ - —
black-box pools (I.¢. hidden i
delails) * m—

[ LY £
[ Home IIWMmm



BPMN Collaboration Diagram Example

A customer starts shopoing and completes order
online The arder ks sent to Stare. Thon the rustomer
waits for a notificatica that the preduct is ready. Dased
on prelened Lype of delivery (lakeover or delivery) Lhe
rustomer receivns or gets the desired product.

-

Message flows are used for between-process
inseractions and synchron zation.

When the store receves a new order it chacks for
products avalability, 17 case a product is not instor, it
comtacts distribution conter, When all order's products
are available the customer is aotified that the procuct

is ready. Based on prefarred type of delivery, the
penchuet is delivernd to customer and the transaction

i~

completas, 3 Gz
/ RN P RLDE
n case of 3 new product request, the desired product is \";:2“1 1 = _’Q
dalivered to request ng store. xmm S




BPMN Conversation Diagrams

* A conversation diagram provides

: , Customer Store
an overview of which partners of a
certain domain co-operate on A
‘ \ /
which tasks. | -
4 urder
. ' and
+ Conversation diagrams represent a oy
'\ppli“( (i-Eo rnp IPVPI) 'ViPW' Df run!‘-pwali(m (/JL\
“onversalic ,
collaboration diagrams. DRUCRE S il
+ Conversation diagrams use simple WRLEDRS e HIcH *Jﬂ
‘ - / only i canversalion ,
notation: participants, conversation diagrams. (ke ution couter
nodes (hexagons) and conversation
links (i.e. a series of message Conversation nodes (1.e
topic of conversation) are
exchanges). actually collections of
message flows.




BPMIN Choreography Diagrams

¢ Choreography models are NOT part of

process modelling conformance. IDTe RS e
between pools (e.3.
* Choreographies are new in BPMN 2.0 participants,

and focus on between-processes organizations)

interactions and message flows. 7]

» A choreography diagram can be used
to analyse how participants exchange_
information to coordinate their R ""i B

gy

interactions.
» Another way to look at choreography = =
is to view it as a type of business s armesn oo
( !
contract .between two or more R =
organizations. areused only in
chorsography

diagrams.



BPMN 2.0

Common Use of Different BPMN Dlagfams poge 133, 138

Black-box process 2. Procen 2
3 5 ' Chareagraphy moel
' ' vathin Frocess 1 Process
Conversation link to [H‘. boTa we? - ,O J collaboration model.
N

Process 1 evenl.

=] +
77 (e '—b— |
= Takd Task2 ;_;O
Message exchanges in | g Q:‘ iy I 'l @

Process model for Process .

I
Process 1 - Process 3 }
collaboration. ' i Yl ! )
; 1 - Collaboration between
+ } i Process 1 and Participant 1.
n b
Praress madel for Pracess ! & 'l - '_.@
3- ¢ N_7
Conversation model
hetween Participant 1 and
Canversation hetween AR 2
¥ P— —_— \
Parhicipant 2 and Process 1.

Conversatcn2 Conversation 1



BPMN Process Modeling Elements

* BPMN diagrams are ‘graphs’ of BPMN elements.
* BPMN elements have defined:

- Syntax - rules abcut how to use BPMN elements in BPMN diagrams.

- Semantics — meaning of BPMN elements.

» BPMN elements may have;

- Visual representation, Categories of
~ Visual and non-visual attributes. [visual) BPMN
_ elements
e
| | | | I
Data Connections Flow objects Swimlanes . Artifacts
5 N .’ =%, Commenn
B L s - s
| I
Events Activities Gateways




Classes of BPMN Elements

* The full set of BPMN process modeling elements is

additionally divided into three subclasses: Visible elements and | Non-visinle elemants
~ Descriptive subclass of elements is concerned with visible ot g S
elements and attrioutes used in high-level modeling, It full class
should be comfortable for majority of process analysts. .
Analytic subclass of elements is concerned with visible ;;:;lf::

elements and attributes used in detalled process
modeling. Incluces all elements from the descriptive level
and about half of all process modeling elements.

Commaon executable subclass

— Common executable subclass of elements focuses on what Descriptive

is needed for executable process models. The palette of subclass
elements is between descriptive and analytical, but \\‘ o/ |

includes attributes related to exacutable detazils.




vith BPMN 2

BASIC SET QF PBQCESS
MORELING ELEMENTS




Descriptive Subclass of Process Modeling Elements

» Used to create process diagrams
which are readily understood by
almost any business person and
supported by almost all BPMN tools.

rrrrrr
......
''''''''

» Suited for high-level process

maodeling. e 22 Ba j ............... >
L) ) ™

* Should be comfortable for analyst BRIy -
that have used “flowcharts”. £

Descrintiva subclass of BPMN elemeants



Swimlanes and Message Flows

* Aswimlaneis a graphical container for A pool represents 3 participant in 3
partitioning a set of activities from other coliaboration.
activities, Lanes are sub- .

partitions of a pool,

~ A pool is a container for partitioning a Process
from other Processes or Participants,

— Lanes are used to organize and categorize
activities within a Pool.

* Between pools communication is modeled

: L anes can be
with message flows. e
. . a T
+ Pools are used in process and collaboration 3 .
diagrams Between pool | _ .
grams. communicationis - b
performed with Customer
message flows. L —
A black-box

pool.



Activities and Sequence Flows

* An activity is a generic type of work that an individual or company performs.

* An activity can be:
- Atomic (task) or

aw. n

~ Compound (process, sub-process) - uses a “+" sign.

* The sequence of activities is represented with sequence flow connections.

Sequence flow is

A colkipsed sub-process
il P represented with

with hidden details.

Camglete nrisr onling

~ directed salid lines.

ALask 18 an atomic An expanded sub process Sub processes
activity. has visible details. can be nested.
3\

. Comylrte amer andine o




Descriptive Subclass of Activities

» Descriptive subclass of BPMN A

: 2 uwm Jwpiy User Task 1s 2 ypical "worktlow” task
elements includes f0||0Wlng adrbess  where @ human performs a Lask wilh
o gy | the assistance of a soflware

activities:
~ Task (see previous slide) :
User Task Credt cand Service Task is a task that uses some
- Service Task verhicaton surl of service, which could be a wel)

service or an automated applicatian.

- Expanded sub-process (see previous slide)
- Collapsed sub-process (see previous slide)

~ Call Activity (Task and Sub-process) AT Call Activity represents a point in the
—— process where a global process [+ or a
Call activity global task is used (i.e. GOTO activity).
has a thick . -
border. Comes 10 le
currency




* An event is something that
»happens« during the process.

» Basic (descriptive) events can
start a process, as well, they
occur at the end of a process.

* |cons within the circle shape of
an event can indicate the type
of triggering (e.g. a message,
time condition, rule, etc.).

Astart event begins B ‘-"‘
New process (instance). g
- w.xu
An intermediate boundary event reacls &
e.g. interrupts) to the behavior of the St 4 04
corresponding activity. = P 4
. . ' '
FrOOu! &Nt
¥alabe

A new process flow is started out of
an intermediate boundary event,

An intermediate event stops /
resumes process flow.

A start event can start an
independent process thread (.e.
event-based sub process],

End alnpging

An end event indicates the state of 2
process when il comes 1o an end.



Descriptive Subclass of Events

W AN A general mechamsms that will instantiate a
" —
DESCTIptIVE SUbCIaSS Of BPMN };‘: 1 particular process. It indicates, where a
elements includes following oppg particular pracess willstark
avents: @; — A message arrives from a participant and
. Neworser triggers the start of a process.
- Generic start event receved
- Generic end event A A speciiic e d;llP.ur ;1. specilic lime mlerval
'\(é__,) < Can be sel thal will trigger the start of a
- Message start event 800am . PIoLess,
B Message end event Indicates where a process will end. This type of
- Timer start event o -~ end event does not have a defined result,
‘ Shaptind S R RPN R OEEE DI
- Terminate event S Indicates that & message is sent to a participant
@ o al the end of a process
;“;‘:;:' Indicates that all activities (active process

paths) in a process should be immediately

@ >4 ended.

Shutdown
fnline Sam i€




Gateways

» A gateway is used to control process flow.

+ A gateway determines branching, forking, merging and joining of business
process’s paths.

* |cons within the diamond shape of a gateway indicate the type of flow
control behavior.

In case of ,Credit card‘ the process RN _,O

| i conlinue here, Credt cacd
How will conlinua here . l m J Checkout
p — wrpheded
por, ‘;?‘) "/"\‘\ . - - :
U . mo > ) - Incase Condition As true’ the
\ 4 process flow will continue here,
Start J N
checkou ‘ Lhaoae
PrOCEE poyment
In case of ,PayPal’ the process e Puy wih PayPl 'o
flow will continue here. [ E] Checkout
: enrpletes




Descriptive Subclass of Gateways

® ( :;:f:«:?'of » Descriptive subclass of ooy 0
I process paths BPMN elements includes P'?;f;;gf:;w I
A= (AXORB). : ; — N AN
—— . following Gateways: P
= , l ' - Exclusive (XOR) gateway. It is | l ' |

. x used to create alternative paths l J
o B
—

\ A J L . | {\‘\/ M\/) within a process flaw,
| I - The Exclusive (XOR) gateway

MAY or MAY NOT use a marker

— P that is shaped llke an “X". L ra
jﬁ Merging ol Parallel (AND) gateway. It is Jolning of }
e i (,.+;_) used to creéte paralle.l flows and | process paths.
: (AXORB). W to synchrenize (combine) ~ (AANDB) ¢

é ’ parallel flows. &



Data and Data Associations

* Data objects provide information about
what activities require to be performed
and/or what they produce.

- Local variable in 3 process level.

» Data store represents persistent data,
which exists outside the scope of the
DIOCESS.

» Data objects and data store elements are

connected to other process elements (i.e.

activities, events) with data associations
(dotted arrows).

Data association: task -

‘nserl user dala’ “wniles' ( )
{prowfuces) mlormabion Lo Newuser
a data object.
A
Adalaobject holes W L"insen user
information relevant to data
athvilies , ?,
Data association: task | { l
‘stare user data’ ‘reads’ —— g
(requires) information ‘,’?’-"gd"‘“ g
: P . .| Sloreuser
from a data object. Nreadsy data

A data store based
inlormalion persisl
heyond the scope ol
the process.




Artifacts and Associations

» Artifacts are used to provide additional Text annotation
: : represents additonal
information about the process to modelers. | .o i
v Artifacts DO NOT affect process flow. RO
v Artifacts are: text annotation, group and AR,
documentation. commonly used with
text annotation,

- Documentation Is not a visible element, It Is an
attribute of most elements.

Valid ate orde
dJelats

AL e . Group label,
» Anassociation is used to link information and |
artifacts with BPMN graphical elements. Group is a grouping of |
graphical elements that are - |
within the same category. w



Connecting Objects

» Connecting object are visually
represented with different styles of non-
directed or directed lines.

Data association, Association.

* Sequence flows represent the order of
performed activities. (

Foo &
|

* Data associations represent information
flows.

» Associations connect artifacts with other /

bpmn elements, l (i B /
: /

* Message flows represent exchange of
messages between pools. Message flow.




Descriptive Process Modeling Elements

participant (pool serviceTask l@ Tor J startEvent {None) U
subProcess l 3ub Process | |
laneSet " endFvent (None) O
(expanded)
sequenceFlow subProcess at Pecean o
.2 —p ‘ messageSlar Fvenl )
(unconditional) (collapsed) ¢ ¢ B
messageFlow Ltz CallActivity mj messageEndCvent @
."/ ‘.\‘ // ‘ ; /,;,..
exclusiveG ateway \5,* @ \/ DataObject D UmerstartEvent )
parallelGateway \t lextAnnotation '["“ terminatekndkvent @ J
..mnrm»tin dntaﬁxm' ----------------- : ' _ |
lask [None) I Ial N o o | Documentation Non-visual element
S g 000 | T ;
A ) |
userTask T~ datastorefeference - Group l | |
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Full Process Modeling Conformance Elements

» Defines all elements, which can be used in process, collaboration

and conversation diagrams: Da
- All task types, embedded sub-processes, call activity, : “a
- All gateway types, ‘ :
- All event types (start, intermediate, and end), (i
- Lane, participants, data object (including data input and data output), ‘ *-’ O
message, group, text annotation, R ’E: E,j-
— Sequence flow (including conditional and default flows), message flow, :;:4 ] W
- Conversations (limited to grouping message flow, and associating =) t:;-;gggo'ﬁ
correlations), correlation, and asscciation (including compensation = I VR A
association). _— S 3,00 00
- Markers (loop, multi-instance, transaction, compensation) for tasks and (f}w--: o a0cdn
embedded sub-processes), e Bl
» Qut of scope: choreography modeling elements (e.g. choreography |- -
task and sub-choreography). *




About Process Instances and Tokens

* A process can be executed or performed many times, but each time is

expected to follow the steps defined in the process model. A single process
performance represents a process instance.

* The behavior of a process instance is commonly represented with the flow

of tokens.

Task 3 is teady. Task 3is active. Task 3 is complete,
il ok Tokens can be generaled also . States of an activity
represents a

within processes (e.g. in case Isk3 in relation to the
it of 3 paralle] gateway). ' T position of a token
instance. _— \
—1 )—bl Task?

A process is -
instantiated when oy, < |

f )—; Task 1

one of its Starl LC: l

__Bvents occurs. '

End events consume
lokens.,




BPMN Process, Pool and Participant

A pool may include a process

Process ol
[ ® , [ A pool is not requirec to o
Q“{ "";’ [_‘0—’!/ e = contain a process [ie. it : -fz'*m
R =0 __can be “blackbox').
B e = .
%0/- 440- B E
’.:p'_ d/‘ ¢ )
G . % This symbol () annotates ¢ ¢
In BPMN a process is depicted as a “a that a poo! has multiple :
graph of flow elements, which are participants, . ,§\"~ N
a4 set of activities, events, el Sl - o P
gateways, and sequence flows that Qg‘.'\ K
define finite execution semantics. )

( Participant B o ,'

A participant represents @ spedilic partner
entity or a more general partner role,

Person orrole -
\ {)'r{;.m/..lmy

Lanes are used
to organize and
categorize
activities within

A pool can be
positioned
vertically or
horizontally



BPIVIN Events

* BPMN 2.0 defines 12 different triggers of events: none,
message, timer, error, escalation, cancel, compensation,

conditional, link, signal, terminate, multiple and multiple e &

parallel. __“ ol
* Anevent may ‘catch’ a trigger or "throw’ it as a result. e l. ®

Events may be of the following types: Joel 09

~ Start events, which indicate where a process will start. :“J
e |

» Start events are always of ‘catch’ type.

{ondl ora

— End events, which indicate process’s end state.

* End events are always of ‘throw’ type.  —

m@@"@@mmo
- Intermediate events, which indicate where something happens T .
within a process. St 4 7
MAEK @ @ O A
¢ Intermediate events may be of ‘catch’ or ‘throw’ type. i ‘ @ @ i @'

FREEEEEE



BPMN ‘Events by Type’ Example

avents ‘oraduce’ a
new event

Start events begin
(instantiate) a new
process Instance

Non-interrupting
boundary events start
a new process flow,

Interrupting bouncary
events start a new
process flow.

SN0 Y ey

Sofewara update

@ |
Now uple ’

Intermediate
catching events
‘wait’ for a specific
event 1o conlinue
with process tow.

End events represent
final process instance
state,

Interrupting event-
hased sub process
starting events start
3 new process flow.

Non-interrupting event-based
sub process starting events start

\.—4‘
Now ordt
18oeved
¢ e d?
ey mm.l Wy

| ’ L)

' “1'"’ Fiedad peodcs
’{ : : wvabhity seree
(& f , | |

@ r -
' I
s
[
’ | : Vaitcrance
l |
A Fede | Dcfier'nr.abu
g Jeive m '.o
rutlul
| |
[
IR
_____ L
{ |
_ L K2 -
l Dimy buton center

3 new process flow,




BPIVIN Message Events

» Message events are used for communication between
processes,

» Message events send (i.e. throw) or receive (i.e. catch) wgn >
messages g
I
» Message events can be used for modeling: i
|
— Asynchronous process start, |
- Waiting, e
_ ' . —N@Q—b
- Interruptlng current work in case a MEeSs5age receives, Mreraage
receved

- Informing other about process results and process end,

Common use of message

- Start of an asynchronous task, etc. events



BPMN Message Events Example

New precess instance
starts with a new
order.

Intermediate catching
evenls wl lora
message. When

messape receives, Lhe
low continues.

Intermediate throwing
gvents are source (i.e.
generate, trigger) a
message.

In case of a white-box
pool, the messages are
connected to events
and activities.

L Customer
: X v -
[ v > A
| ) | |
sl \ Oy | |
Urder reg et e P es ! "I
Orchr mslns  yrae Gde deby tapet
‘ ralewr™ )

|
e

| %
]

|

1 Ox

Y ' g
bt\\x/) ab% | makee
Al Y sery

5

(s n

"M',
notf fabon

$k?

5
l‘E /‘v
gﬁ‘)-"

oes o et

1

|

1

|

|

|

! Ceeyrothcsor L .
. |

| |
i '|’
-__a .é  Sugpor
5 _ Produrd
a Myl

In case of a black-box
pO0l, 3 message Is
connectad to pool's
boundary.

In case of reaching end
state, the message is
triggered.

In case 3 message
recelves a boundary
message evenl start a
new process flow.

[his sub-procass is
started with 2 message
and interrupts the
"main’ process fow.



BPMN Signal Events

» Signals are generated by throwing signal events
and caught by catching signal events,

» Asignal differs from a message, since it has no
specific target.

— Throw = catch behavior: message events, error events, escalation
events,

— Publish = subscribe behavior: signal events.

» Same signals can be thrown or received several
times.

» Signals have within pool and between pools scope.

Signal A is thrown Signal B Is
twice, caught twice,
_.@_; | 2
- J Sigm A } :q@oE
g 4 (o~
l,‘ 4§‘p} |
ey
L W
2 Sl A
l ‘ q :: Ihown gip
| Sgnet 1 sl g
A recern; tmw
Signal Ais Signal Ais
thrown and thrown and
Caughl n the caught m

same pool. different pools.



BPMN Signal Events Example

Non interrupling event based
sub process signal start event.

Mar g 6P rantensnees

“ o ";1 Nw‘ uﬂ.‘w
n' —-v“‘_‘,l s dout erkoe

Signal catching events are similar

Distnibution center is subscribed

’ M o ISP ratimenunces
to ISP's notifications. In case a i s A
‘signal’ is received, the B O monsarisr
distobution cenler connecls lo a m.n.u
the secondary ISP provider. - i

Note that signals are NOT

\

directed to a specific target (i.e,
no connections).

e el servicn
previce”
- "
\l,

%
bR

"oZen
[

Online store |s subscribed to
I5P‘s notifications. In case a
‘signal’ is received, the work
continues, however customers
are notified about the potential
online store unavailability.

Signal throwing events are similar

1o g racho Transam i ler.

In case an Internet Service

Provider (ISP) plans a new

maintenance it published
‘maintenance notification.



BPMN Timer Events iy

* A timer event occurs by a specific time condition

Scheduled
(e.g. specific time, interval, duration) process start,
* Timer events can only react on the corresponding = jueustactiviy °]
‘letlhour
condition (i.e. ‘catch type’). N
» Timer events can be used for modeling: s & |
elapsedtime & S————¢ |
~ Scheduled process start, bereilh 5‘«,
- Waiting, Y
- Interrupting current activity after the elapsed time, cfam dbout
s bme
- Informing about the elapsed time, i ;

~ Start of a pre-scheduled job, etc.

Wait 10 minutes,



BPMN Timer Events Example

AL 6.00 pr, the 1 P . In case the service checks
distriibution ;enler — ' lor products more than a
stops receiving d i@h e, i s restarted.

requests, P
e oY In case restart takes
Wait until 5.am. more than’5 minutes [T
expert is contacted.
At5.45 AM the -
distribution center
starts warking.
Each hour, the

Al 0.00, the distribulion

database is backed- vy g o
" N T B
up where the A@y—@io b 1 @"’ o "Q center service is
current work I | - W ) e restarled,

, Btip




BPMIN Error Events oo

* Anerror (end) event is thrown when an

o TR An error start event can only start End throwing
activity (i.e. task, sub process) does not end an eventbased subprocess. (1) | exror event
successfully. e ol A A

- All currently active threads in the particular sub- An y iR !
ocess are terminated as a result. intermediate o S O S
pr ik ‘ eror @ ’0
» An exceptional end state can be caught by boundary - =

: : event catches
an intermediate error event attached to T
the boundary of an activity. end state exit

, trom the task
- An activity can have several boundary error AR
events attached (each representing distinct end PIOCRSS.
exception states). —_—
~ Note that an error event always interrupts the
activity to which it is attached. Exceplion end stale -
oxit from the task In this case the talch
or sub process. exception event will

lerminale the process.



BPMN Escalation Events

» Escalations events are useful for the
communication between sub-processes

and processes.
— Escalation events enable “throw-catch” behavior (i.E. | X X
‘:.4

Escalation events. Lrror events.

In case an escalation happens, the next higher level of An error event

responsibility is involved). 5 ::; oo (‘f\) \1) always Interrupts
. e B b o
* In concept, escalations are similar to BRI () (|| ST

errors, but are generally less critical, e ¥ X | &
~ In contrast to error events escalation events can be |

%é L (A} ;?“
non-interrupting. ? i? it W &’J‘J An escalation
. 3 8. ™ A -
* Escalations events usually represent a 20| it r*i}”y - n:j’t‘é‘i’:{:ﬂ‘u‘m
situation where human intervention is A current activity or
flow.

required.




BPMN Error and Escalation Events Example

In case of bad
credit escalation is
thrown but the sub

process continues,

In case of
unavailability the
sub process cannot

Cscalation is
commonly
manually resolved
oy another role or
department.

contue normally,

O e waww

Vobiae ndey

iamul QRO

Jeber o

o
Iaale

Intermediate
escalation events
can throw
gscalations and
then continue,

This end event
represents
successful process
end.

In Case an error
event Is caught
the corresponding
activity is
interrupted.



BPMN Conditional and Link Events

» A conditional event signifies a continuously monitored condition.

* When condition becomes ‘true’ the event is triggered.

* Link events pair (i.e. throw — catch) is a visual shortcut for a sequence flow.
- Link events may not be used between pools or parent-child process levels.

&——
miﬁua Continue
pracess flow
(a Stop cooling at 'Check
= . = SN senver if T«40°C '
Start i = - . _;m . | ! temperature

Process in p——

» f A
74rC
case this T’“ e '(i,
condition is Begin new coolirg
T
‘true’. process path if | J ,r_.m,l,',,,,_

T>50C e




BPMN Multiple Events

PN N
s 3 \" N \|
Multiple (OR) L) A @ Parallel multiple (AND) )
| 6 |
¢ Start \.‘) \) « Start
~ : twnt Y &
- There are multiple ways of starting E s It ngling ‘\\5) '@J — There are multiple triggers
Tk Eye: ;:. o Y @ required to start the process.
v Intermediate / boundary Bl Intermediate / bound
; 7 (" Intermeaiate / bounda
— Catch / boundary: only one event e I ap) . Y
definition is requirad to catch the s — All of the defined event
trigger. gF || TR definitions are required to
~ Throw: all of the event definitions are g 3 m':m“‘;m trigger the event.
con'siderafland the subclasses will o Parallel multiple events are
define which results apply, wire : A
v End only of type ‘receive
(catch).

~ There are multiple consequences of
ending the process.



Multiple Events Example

’l'-\‘ . ,’a-s\ 2
Multiple ways of { '{.J) e ,'.df{ﬁi; X~ .@ \ Multiple
p— vosly T — ]
starting the B ‘ \3&’ o ‘\;:w/ ‘%unr" consequences’ of
process, Jroqestir S ANTT10 restanas OR, ending the process.
J  restan OR mjures Spnal e
7 3gnal OR> | o teatated N

- ¢ P ' ;
Event definitions ’,’ o ! 4—»9
with OR conditions. Réstart Is interrupted aftef 5 iekorm 7

Muktiple eveft definitions (i.e. basic
events) are nec‘essary to continue with

y —— ’, ! st \
/minutes or after an error's caught, | theprocess. %
' \
/ [
Lo / : =
1 LI
’(s \ N / \\
r—— ol J
" Q \‘ f I,:“—"-\sl‘ ‘ @ \‘
,‘C'OO N t‘ - A' & Sta tad with messagd '\
: | Kerver stat 1 SCIVer |
Equivalent ! @—‘ & : | K f I | restaned |
process {Royes for - | \+—*O | }
: restan | | ' . P N |
with non- : @ A : | \( \ :
. | |
multiple W v, ¥ _@ .
E!zslaﬂ si:s’ —T)Ur— Start ol with sgna |\ ,'
events " oy \ Sigkal sver
R — ;‘ (E)_'_ : ‘ert:fts et
y o br
'5‘1:':1 e Inform [T
\rf;"' 1ol



BPMN Activities

* Activities represent points in a process flow Process
' o 1 / \
where work is performed. They are the = | { \
q - .\-./' Tk | { o Swimawi 1 DQ
executable (i.e. manual, automatic) elements | B A
\ /\
of a BPMN process. T Mt %
* The types of activities that are a part of a TS i \
/,..v"" _ .. e
process are: | | "y
—~ Task (atomk activlty) ‘\C}—Ol Tam 1.1 urauu H Tosh 12 ','
~ Sub-process (compound activity) o A e e 2 il
~ Call activity (allows the inclusion of re-usable Sub process 1.1

Tasks and Processes in the diagram),

» Aprocess is not a specific graphical cbject. o | | _— | ’Q .
Teor 111 P13k !
Instead, it is a set of graphical objects. ,

- - -



Types of BPMN Activities

— B :
» Special activities (i.e. sub-processes [F5 u' = { ....:... J
and tasks) Special task G | @ 9]
— Behavior: loop, multiple instance (sequential, types. - [. o [@“m“ '

parallel), compensation, call activity. - ,

o | d E =

pecial sub-processes (i.e. compoun Special tack B |
activities) and sub- e |

- View: collzpsed / expanded (ol i, |
- Type: basic (I.e. embedded), event-based sub st e k) |
process, transaction, ad-hoc. O W) +im) +Q
Ad-hac sahpraess 1
* Special tasks (i.e. atomic activities) e M-
- Types: manual, user, service, send, receive, rule, process types. mmamw
sCript. Tl

L




BPMN Task Types

Smet Tk

|

A service task is a task that uses some sort of service, which could be a web service or an
automated application.

A send task is a simple task that is designed to send a message to an external participant
(relative to the process), Once the message has been sent, the task is completed,

A receive task is a simple task that is designed to wait for a message to arrive from an external
participant. Once the message has been received, the task is completed.

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.

A manual task is a task that is expected to be performed without the aid of any business
process execution engine or any application.

A business rule task provides a mechanism for the pracess to provide input to a husiness rules
engine and to get the output of calculations that the business rules engine might provide.

A script task is executed by a business process engine, The modeler or implementer defines 2
scriptin 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.

BPMN 2.0
Page 158-164



BPMN Task Types Example

Send task symbol indicates

Receive task symbal
that a task S_E"d"' 2 e ustamer " indicates that a task waits
message prior tq its end.‘ | z | " for a message from
' : o Fament ! another participant (pool)
Jervice task f : pove". - , in order to be performed.
symbol indicates ! M :j — '1
that an (external) = Sonc Vo Raceve j@ymet
IT solution H::';;i m, s x:;:l |:::|tm,
(service) s a that a task is
performeatask. 1 ® performed without
Check poets IT support.
Business rule i l e an i m‘m E
symbol indicates ; —
that a business | = & —_— Script task symbol Indicates that a
rule engine A | Foemie || Cobdmstond " task Is automatically executed by
evaluates & task. [ it | o a business process engine.
I




BPMIN Activities; Loops

e

* Loop activity is a repeating activity with
sequential iteration.

- You cannot start second loop iteration until
finishing the first one.

» Loop activity is primary evaluated at the end.
~ ‘Do-while’ type of loop. A non-loop activity with gateway-loopback.

— When the first iteration starts, the number of

iterations is unknown. LE0H epndiin s

w : o |umlse v -, <~ highlighted in a comment.
» The activity will loop as long as loop condition

IS true, _’ “&’9&"’” m”
* Aloop marker can be attached to sub- an | o s
sty

processes and tasks.

A loop activity.




BPMN Activities: Multi Instance s A

» The multi instance activity representsan ~ Multiple parallel N
3 : X gl instances : )
activity with several activity instances. R S
» The instances may execute in parallel or ADgateway. | |, Sl
may be sequential. E~4— _@ ‘L-»\-\L-—;Q
N (v % Ok fion d
- o o S bl vy 1
* Multi mstanf;e activity makes se'nse when ok
the process instance data contains some Number of ftems
kind of collection (e.g. items in an order), 5 Indietedwith |
8 text annotation.
* The number of iterations is known in - o Multiple
advance | T instance
: . ; ker
— ‘For each’ type of loop. B avabily | | o exnodecen mar
.Yp 3 e (parallel),
» Can be applies to tasks and sub-processes. ’ iy
This marker annotates ‘\fj’ > &fdw |
sequential execution of - [ m

multiple instances.



BPMN Sub-processes

* Asub-process is a graphical object within a e R e
: i N wbprocess (paralch
process, which can be “opened up” to show adproes
a lower-level process. L EHO | | Ew
» Sub-processes define a contextual scope that “wirowe | Comprvion |
(secuental) ORI ‘
can be used for : bieess
- attribute visibility, copseds- (B [
process markers,
~ transactional scope, - Copreen | (Gt )
) ' B hot Sibprnoas
- for the handling of exceptions or events, | ‘ J
— for compensation. | [« WoL LR
* Asub process can be in collapsed (i.e. hidden aboesopunied) |
| 1 el 1 i - . |
details) or expanded (i.e. visible details) view. - =G J

An expanded sub-process
with three parallel tasks.




BPMN Sub-Processes: Ad-hoc

Not all of the child

* A specialized type of sub-process in which T

Activities may be

activities have no required sequence performed In order perflgnlmg
relationships. to complete. HARE S,
- The sequence and number of performances for the o

activities is determined by their performers.

- Some sequence and data dependencies can be
defined Check Top Seers A3 I a2

» During the execution of the ad-hoc sub-
process, any one or more of the activities may (
be active. Wiacdgry [l Vemaken

» An ad-hoc sub process is complete when a \ |
performed declares it to be complete, | ]

Visual marker for an Some Activities
Ad-hoc sub-process. may be cannected.



BPMN Sub-processes; Event-based

BPMN 2.0
Page 176-178

* An event sub-process is not

part of the normal process flow.

- |t has no incoming or outgoing
sequence flows.

* When an event sub-process is
triggered the parent process:
- Can be interrupted,

- Can continue its work.

* An event sub-process may
occur zero or many times.

Prepare rvoce

| ]
i Bk Sdfuan Lacte
S Felum i = Pk 11 ondow
| 5’9 nn@ﬁm - | & Hwﬂ- |
Event: sl process Event sub-processis = Event sub-process
non-interrupting bordered with 3 interrupting message
timer event - the dotted line. event - it interrupts
main process flow main pracess flow.

continues,




BPMN Sub-Processes: Transactions

* BPMN PI’OVidES built-in support for Transactional Consists of at least

business transactions. ibprocess. | (tWoscthiie,

» A transaction consists of several activities

and might result in following outcomes:

~ Successful completion, In this case, all tasks in 2
transaction are completed successfully.

Book service Successiul
compietion

~ Failed completion (cancel). This scenario occurs if any F“\-s C- | All activities have
of the pre-determined criteria of failure of the ,mqf,,'::,,, ,q;‘:k:nn been successfully
transaction is satisfied or in case an ‘abort’ message is < —
received from outside of the transaction.
Hazard (serious Failed

~ Hazard (exception). In this case any of the tasks in the "
t i d ¢ bel ted problem) in competition,
ransaction end up not being executed or it
compensated.




BPMN Sub-processes: Transactions Example

Transactional Directed association. Transactiona!
sub-process. » - < successful
— Bockswaoopt 4 | complation.
_ )
Transactional o
input, ’@' ’0
—— r- ushonmes Servee
2pproy 04 '~ pxkage
) A wrvoe's dabs -’ confemwd
P! ,"(’.\ 3 oy Throw
A " i compensati
ol Deapprove
roguined reonsd on event,
b
W —ri—@
dzy UncoBo Serves
LM oe
S wiedw
Canceling transaction undoes
In case of PR finished activities with
cancelthe {1« compensating activities.

transaction  h | Campensating activity ie

probiam
is repeated activated in case of cancel or il Error in the transaction terminates

in an hour. throwing compensation event, the process,



BPMN Gateways

* Gateways are used to control how sequence flows Y i
interact as they converge and diverge within a o
process \@) e

— Decisions/branching (exclusive, inclusive, and complex), merging,
forking, and joining. +> -

» Gateways are capable of consuming or generating b 4
additional tokens (i.e. AND gateway). @, e e

* Gateways have zero effect on the operational Ay txhein
measures of the process being executed W

E.g. process duration, and costs. @ Lt

* Asingle gateway could have multiple input and

multiple output flows. #* Consi

BPMN 2.0 Gateways



BPMN 2.0
Page 230292

BPMN Gateways: Exclusive (XOR)

* Adiverging exclusive gateway (XOR) ' The token travels only along

is used to create alternative paths | one path (sequence flow). Qf —
e Ll |
e, decisions) within a process it [ [ Merging
$| ) Y Conditions. - E | i
Ow. = T ieatond 4 XOR
— Adecision can be thought of as & i I g
question that is asked at a particular o e A
paint in the process. The -
~ The question has a defined set of process (o .. NG
alternative answers. continues ‘:b” % NP S E]"”’ ’\V "‘I:}J&
' Chaoze L : J i =
* The exclusive gateway may be Z:Z'W "Tw‘ XOR
represented with or without an x macn__ | Gateway
marker. Branch implemented ‘ “-’f w'th::t X
with an exclusive - MArKEer.
gateway (with X marker).  Default flow prevents

deadlocks in case no
Gateway’s conditions are met.




BPIVIN Gateways: Inclusive (OR)

* Adiverging inclusive gateway (inclusive Each condition is  conversing
decision) can be used to create alternative | eveluatad inclusive
but also paralle! paths within a process flow, ' \ndependenty. -

+ All combinations of the outgoing paths may

gateway (jomn).

be taken, from zero to all.
- Adefault flow assures at least one active path. o a o
* A converging inclusive gateway is used to it
merge a combination of alternative and |
parallel paths. I
M o i One tokan
An or gateway join Is like an and gateway join g soRiitiAs
except that It ignores incoming saquence flows ,B“';d’ o b after OR
impiemente '
that are not enabled. | Inclusive gateway is wit’:\ 2 Several outgoing  join,
semantically egual AT paths may be '
Condivo® . toconditional gateway, activated. v

sequence flow. S e




BPMN Gateways: Parallel (AND)

» Aparallel gateway is used to create
parallel flows and synchronize
(combine) parallel flows.

- A parallel gateway creates parallel paths
without checking any conditions.

- Each outgoing sequence flow receives a
token upon execution of and gateway.

» Forincoming flows, the parallel
gateway will wait for all incoming
flows before triggering the flow

through its outgoing sequence flows.

AND gateway
representing
uncondtional split.

AND gateway
representing join.

’#
P
PM& n t
oo e Q . :
—P; Prepire paciae
All autgoin l
oaths ::cofne All incoming paths
PR need to be active to
' L proceed,
R
- ’ _ '
O _ Unconditional split
Famt | without a geteway.

Procae packs



BPIVIN Gateways; Complex

* The complex gateway is mainly used to model complex synchronization behavior,
- Text annotation may be used to explain intended behavior.
- Example behavicr: three out of five incoming sequence flows are needed to activate the gateway.

* What tokens are produced by the gateway is determined by conditions on the outgoing
sequence flows (similar to inclusive gateway).

* Complex gateway commonly implements discriminator pattern

~ It passes the first incoming sequence flow and blocks all the rest. Compiex behavior
is defines in a text
Discriminator pattern . annotation,
(behavior) disposes the A '
“slowest” taken, -% [anicwimasans 9 ‘
- L-:lamm ‘ ?
- E"3:?Q’@
e 4 Regort
- Branching behavior

? 7 s similar to inclusive

e

Complex gateway.




BPMN Gateways: Event Based XOR

» Event-based exclusive gateway is A section &
Event-ba u g y made by another

similar to XOR gateway but the perticipant. The first
trigger of the gateway is based on R tniuerec event

: i Event based = G etinm the
event instead of data condition. acsiegtenay, | | | 4 \eauence flow
» Each alterative path must include = Sy
X oA Prepmaocertsr |
a ‘catching flow element’. 5 ’,, " >
— Receive activity may be also used. \A g § T
: .‘" LN 3 ! l”.'z:'ﬂ w
* The timer event commonly acts as i E’:;’lmj 2 ] ;
a ‘default event’, iﬁ,@ e—
; : 129 “—l
- E.g. wait for any messages for a day.
Other tokens are

Timer event acts

as a default flow. d lspc_)sed.



BPMN Gateways: Event Based Start

parallel event-based gateway | * Event-based start gateways are used to Exclusive event-based
to start a process. Instantiate a process in case of several gateway to start a pracess
Y start events, =
:mq;» A l [ '@ )
Nezax A
4
'." .@ > + O—EG—X>
? I X+ \‘f
The process is instantiated The process is . '@
with the first triggered instantiated if one of the e
event, However other corresponding events is .
events are raquired for the activated. —
= same process instance, ' )
—— { - In this case triggering of The behavior is similar to — l
©) : ::" o @ach naw start event an XOR gateway, which B) o X N
(100 i creates a new process merges multiple star k > 100 \’
= Instance. events, 2 T
O— O—

14y 4



Controlled and Uncontrolled Flows B

Controlled flows l Uncontrolled flows
* Control of sequence flows fromone flow  * No control of sequence flows from one
object (i.e. gateway, activity, event) to flow object (i.e. gateway, activity, event)
another with: to another.
- Gateways — Use of (normal) sequence flows.
- Conditional sequencie flows S T
Sy T flows (7) depends on a
gr, » Tak diti
— conaition,
i l I\ — These flows perfarm
b Tal always.
?

-
( "\J
-l




Forking Uncontrolled Flows

* BPMN uses the term “fork” to refer to the dividing of a path into two or more parallel
paths (also known as an AND-Split). It is a place in the process where activities can be
performed concurrently, rather than sequentially,

These two processes
behaviors are equal.

_,_ 5 Tk
£ Tak | . ﬁ') R—
[—J é:, Q= ’—4’“» \+
[ e ‘(& ,
b |
Uncontrelled fork realized - |. G
with multiple outgoing ’

Flows. Controlled fork realized
' with a parallel gateway.




Merging Uncontrolled Flows

BPMN 2.0
Page 38

* BPMN uses the term “merge” to refer to the exclusive combining of two or more paths

Into one path.

- Uncontrolled merge should be used only if all incoming sequence flows are alternative (exclusive).

These two processes
behaviars ara aqual.

Task
In this case this and the

following tasks will be
performed twice.

Uncantrolled merge
realized with multiple
incoming flows.

|

N B
LY |
»T)

o

-

Controlled merge is realized
with an exclusive paraliel
gateway.




Items and Data

* Process modeling commonly requires modeling of items, that are
managed (e.g. created, manipulated, stored, sent, received) during
process execution,

* |tems may represent:

— Information (e.g. order and invoice) which moves via information flows,
! inuaire [Ha*s) ie
~ Physical items (e.g. online stare products) which move via material flows. An invoice (data) is

an informaticn item
+ Bpmn elements, which are capable to manipulate with items, are
called “item aware elements” (i.e. data objects, data object references,
data stores, properties, data inputs and data outputs)
- Properties are not visual BPMN elements, but are part of fallowing flow
elements: processes, activities and events.

- Data object references are a way to reuse data objects in the same diagram.
They can specify differant states of the same data object at different pointsin a
process. The products of an

order might be
physical items,




Data Objects

v [ & ¢ Dataobject represents a local instance variable, It is visible only within the
j L process level in which it is defined and its child levels and the variable is

mcrdpasckes  (disposed when the process level instance is complete,
r::)j — Data object has an optional [state] attribute (e.g. draft, reviewed, released),

« Data object collection represents an array of data object elements.

col'eaon
Qj
i

Oatanput  Daaingut

akaen ¢ Data inputs (collections) represent the inputs to a top-level process or a
called process.

?7 —‘_j * Data output (collections) are visually displayed on a top-level process
| L diagram to show the outputs of the process.

Dolauulpul Dl Quilpul
o lection

+ A data store provides a mechanism for activities to retrieve or update stored
— information that will persist beyond the scope of the process.

e



Connecting Objects

* |n BPMN, different types of connecting objects are necessary to represent different types

of flows in a process diagram.

Sequence Flows are used

to represent the order of
flow elementsin 8
process,

Message Flows are used
to show the flow of
messages between two

\
[Cunnnu 1

|
|
|
v

participants (i.e. pools)
that are able to send and

Data Associations are
usad to show tha flow of
information between
activities in a business
process.

Associations are used to
link artefacts with other
BPMN (graphical)

elements,




Connecting Objects: Sequence Flows

BPMN 2.0
Page 97-G8

* Asequence flow is used to represent the order of flow elements in a process.

* Each sequence flow has only one source and only one target.

» Sub-types of sequence flows: default sequence flow, conditional sequence flow.

Sequence flows may
NOT be used between
Pools (processes).

Diamond represents
conditional sequence
flow (similar to
inclusive gateway).
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Default (sequence)
flow is used to prevent
deadlocks in case of

conditional flows or
gateways.

Solid arrows represents
sequence flows.




Connecting Objects: Sequence Flow Rules

* Sequence flow may NOT connect to |
- A start event, catching link event. U U

- Artefacts and data objects.
» Sequence flow may not result from

‘

- An end event, throwing link event.
- Artefacts and data objects. ‘ o \ I S
+ Sequence flow may not cross: R
€
- Pool's boundary. V flows. (

- Process - sub-process boundary,. & *___

Sequence flows may Sequence flows may
connect FROM these connect TO these
(groups of) elements, (groups of) elements.
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Connecting Objects: Message Flows g

* A message flow Is used to show the flow of

messages between two participants that are Foo e
‘capable’ to send and receive them. o __\) e 6
- The source of a message flow must be either a 6 7 o
message or multiple end avent, or throwing i & O
: I = H{non-initiating)
intermediate event, an activity or black-box pool. @ L

- The target of a message flow must be either a b

message or multiple start event, catching (message,
multiple) intermediate event, boundary event, an Tk
activity or a black-box pool.

Initiating
message

F3

+ A message can be optionally depicted as 2
graphical decorator on a message flow.

. : Message
* To associate a message to a particular process b A ucrss flow. P
instance, bpmn uses correlations (non-visible \ [ J— | e
concept). . . '
Message flows may Message flows may
connect FROM connect TO these

thase elements, elements.



Data associations
Data Associations may comnect TO

these elements.

* Data associations are used to represent the

flow of data between item-aware elements Pos Foo
(i.e. data objects, data object references, —

data stores, properties, data inputs and data S o
outputs).

» Tokens do not flow along a data association, E— —
and as a result data associations have no T — > | aoro
direct effect on the flow of the process. Gl

aaonpa > | Data T
@ assoctatlon
' _tonnector. | | z
Data assoclations i mi
may connect FROM e

thase elements,




Data and Data Associations Example

For a catch event,
data associations
are used to push
data from the
message received
into data objects

and Prqpe_rt’ies.

Data object inputs
and outputs
provide
information for
processes.

Data associations
are used to
represent inputs
and outputs of
activities,
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hister Usar recot ' Riskory
ipcng
Data associations Two processes
may Cross interacting via
process’s (pool) Qala store.
boundaries.

For a throw
event, data
associatians are
used to fill the
message that is
being thrown.

Data objects
MAY be directly
assaciated with
a sequence flow
connector.

This data output
object has a state
defined [updated),



Full Set of Process Modeling Elements
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BPMN Modeling Rules

® FOTIT\EI BPMN l’UlES WhiCh are Excerpts of BPMN 2.0 rules, collected by Bruce Silver:
scattered over BPMN 2.0 * Al flow objects other than starl events, boundary evenls, and
specification. compensatlng activities must have an incoming sequence flow, If the
process lavel includas any start or end events.
- Not consistently defined in BPMN * All flow objects other than end events and compensating activities
specification. must have an outgoing sequence flow, If the process level includes any

. . i start or end events,
* Include precise definition of BPMN ¢+ Astart event cannot have an incoming sequence flow.
elements’ their attributes and the + Astart event cannot have an outgoing message flow.

« Astart event with incoming message tlow must have a2 message trigger

relationships between elements. « A slart event cannal have an error lrigger

. = Astart evenl m a sub-process must have 4 none [ngger.
* Th gy are useful for creating * A boundary event must have an outgoing sequence flow.
SvntaCtical and Semantically valid * A boundary evenl igger muslt be eilher message, limer, signal, ereor,
: escalation, conditional, cancel, or compensation,
BPMN d'agrams- * A boundary event cannot have incoming sequence flow.
v * Anerror boundary event on a sub-process requires a matching error

v throw event.




BPMN Modeling Method

* BPMN MEthOd -A ’recipe’ (6'50 Bruce sliver’s method of hierarchical top-down modeling:
approaCh or prOCGSS) abOUt hOW to 1. Agree on process scope, when il starls and ends, whal te instance
create business process diagrams. FRREIONL MU pOrRR: Ehcl S my.

2. Enumerate major activities in 2 high-level map, ten or fewer, each
* BPMN Method is out of scope of aligned with the process instance. Think about possible end states of
TP each activity.
BPMN 2.0 Sp ecification. 3. Create top-leve! bpmn diagram. Arrange high-level map activities as

sub processes in a BPMN process diagram, with one top-level end
event per process end state. Use gateways to show conditional and

» Useful to create consistent business

process diagrams dCross an concurrent paths
R 4. Fxpand cach Top-level sub process ina chibd-level diagram. 11 sub
organlzatlon. Py "“ . process al parent levelis lollowed by a gal eway, malch sub process
* Canbe acquired or evolved wif_nin an end states to the gateway (or gate) labels
Bl N ™ 5. Add business context by drawing message flows between the process
OIgamzaluon. ( - and external requester, service providers, and other internal
N processas, drawn as black-box pools. Messzge flows connecting to

| e collapsed sub process at parent level should be replicated with same
V‘ v — name in the child-level diagram.
v -— 0. Repeat steps 4 and S with additional nestec levels, if any.

S .-.r,'.7 |



BPMN Modeling Style

* Non-normative conventions used in
BPMN diagrams.

* Qut of scope of BPMN 2.0
Specification.

+ Useful to create consistent and
unambiguous BPMN diagrams.

* (Can be acquired or evolved within
an organization.

Examples of Bruce Silver’s Style Rules:

L.

Use icons and labels Lo make process logic clear from the printed
diagram.
Make models hierarchical, fitting each process level on one page.

. Use a black-box pool to represent the Customer of other external

requester or service provider.

Achilc-level diagram should not be enclosed in an expanded sub-
process shape.

[he label of a child-level page should match the name of the sub-
pmrr-m.

Activities should be labeled.

Two activilies i the same process shauld nol have The same
name. (Use global activity to reuse a single activity in a process.)
A Send Lask should have an vulgoing message flow.

A Receive task should have an incoming message flow.

A Timer start event should be labeled to Indicate the process schedule,

. Astart event in a top-level process should be lakeled. If a top-leve

process contains more than one start event, all should be labelec to
identify the alternative start conditions.

S .'ir,’-“ |
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BPMN Meta-model

* Meta-model is a formal specification of:
- semantic BPMN elements (most of them have

visual representations) and
~ relationships between semantic BPMN
elements. M2: Meta-model
* Meta-model is represented in UMLUs class
diagrams. '
g (se_mantic) BPNW elements are r'epresented as m
e e
» Allvalid BPMN models must conform to

the specification of the meta-model. M1: Instance of a model

Metadata instances &g Mark's invoice

M3: Meta-meta-model

Universal modeling language

ot ep o MEHION
Schema definition languages Data Object

MOF Meta-Levels Kierarchy



BPMN 2.0

BPMN Meta-model Example: Data Object g

BaseFlement is the abstract super - Classes are om-anizcd ip ‘ M(‘[a-l.llOd['l dcfined INUMLS | each element might have
class for most BPMN elements. It wages (e g foundation). | class dlagla_lrn notation. documentation attached to it.
provides the attributes id and - - ——
documentation, which are inherited Y - s e
p———a . edOUTET AN s Gep
thef Elemﬂt‘i‘fhﬁ?S’ i vq . ,::.-:ﬁ,..--xo ey,
Data0bjec!
Inheritance relationship. : l. :
,  twemin -y might have Dala
- - - — L4 Fowliesen! (' owwed ¥ Nk
v om Conwan) £y Aokt : e nd [hvew ¢ rewron slales '('.H. |"H“,
Lo thy 1rhseds ¥ - J
The DataObject element i ~er o b in review, final).
b, Inherits the attributes . " —2
| ALeF iAo i 01 S~
and model associations | Cliain SabaOblect s
of FlowElement and gl .} ' | ’
temAwareElement. L7 T R R I Rem Aware
A : f_— . Element,
isCollection attribute
N defines if the Data
i | Object represents a : e Data Object References are a
collection of elements. o statyectief ' way to reuse Data Objects in

. the same diagram.




BPMN Layered Structure

* The BPMN specification is structured

L his layer defines

in layers (i.e. packages of classes, elements, specilic Ior
where a class represents a semantic . Conversation diagrams
BPMN element).
9 . o This layer defines
- Asemantic glement might have a visual elements, specific for
representation or not. 5 Collaboration diagrams.
* Each layer defines a subset of BPMN #
semantic elements and models. hEE O o
. which are common to all
- Each layer builds on top of and extends BPMN models.
lower layers. 9
* Process modeling with BPMN Layer of elements,
includes elements and diagrams N which are: speciic for
. ! 4“&,,.. 2 choreography models
which belong to all layers except ieishithize
Chore ographv' Elements, which bemﬂ's to Chmeoguphv me[ IS NOT part of
yellow layers are specific process modeling conformance.

for process diagrams,



BPIVIN Diagram Interchange (DI)

* BPMN DI describes the location and size of EPMN DI Shape meta-moc’el.-_
shapes and connectors as well as the linked ~

page structure of BPMN diagrams. —- s
- BPMN DI Meta-model is similar toBPMNs | % = I_""“
semantic meta-model. ' [ ) i ki
* The BPMN DI is meant to facilitate siammaiy Hpmwsmm
interchange of BPMN diagrams between tools | wprasesd |ew | alsocontan
rather than being used for internal diagram =] Memsemey | ;"bﬁ,p:ff,:',
representation by the tools. BPMNShape represents e BPMNLabel.
» BPMN diagram consists of et & Jeo

- BPMN DI meta-model Information,
— BEMN semantic meta-model information,

[F PAIN: Basellepmend

Referenced BPMN
clement, which - -
defines the I
semantic of BPMN

~clement,




BPMN Serialization

* BPMN Meta-models (semantic and DI), which are

represented in class diagrams, are published |i.e. ey
serialized) in two alternative XML formats: Semantics of a BPMN20.xsd [ g
- DMG's Metadata interchange (XM!) and BPMN model. HPMN model,

- |
- W3C's XML Schema Definition (XSD). N [ |

* Most 3PMN ool vendors use XS0 for interchanging medels, semantic.xsd B BPMNDI.xsd
+ Cannot represent certain relationships of UML class diagrams ' '
(e.g. multiple inheritance).

- Transformations between XSD and XM| exist,
* Definad in XSLT, =

* |n BPMN XSD, the information concerning the graphical
layout of shapes (e.g. position, size, connection points)
is separated trom the semantic model.

- Avalid BPMN mode!l may omit the graphical informations of
a BPMN model completely.

BPMN 2.0 schema file structura



BPMN Execution Semantics

Part of BPMN Process Execution Conformance.
- Not required for BPMN Process Modeling Conformance.

Describes a clear and precise understanding of the operation of BPMN ‘executable’ elements.
- Common executable subclass of BPMN elements defines basic ‘executable’ BPMN elements.
- Those BPMN elements, capable of being executed on a process engine.
- Non-operational elements examples: manual task, ad-hoc process and abstract task.

BPMN execution semantics defines:
— Process instantiation and termination,
- Flow elements (activities, gateways, events) behavior,

Execution semantics includes:
- Adescription of the aperational semantics of the element.
- Exception issues for the element where relevant,
- List of workflow patterns supported by the element where relevant,



BPMN Execution Semantics: Activity Lifecycle

An activity is ready for
execution if the required
number of tokens is available to
activate the activity /...[.

When some dala InpulSel
becomes available, the Activity
changes Trom Ready 1o The
Active state /.../.

If an Activity's execution ends
without anomalies, the
Activity’s state changes to
Completing / /.

After all completion
dependencies have been
fulbilled, the state of the Activity
changes to Compleled /../,
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An Activity, if Ready or Active,
can be Withdrawn from being
able to complete in the context
of a race condition /.../.

i

An Activity's exccution is
interrupted if an interrupting
Cvent is raised cr if an
interrupting Event Sub-Process
Is initiatad, In this case, the
Activity’s state changes to
Failing (in case of an error) or

v Terminating (in case any other

mierupling Fvent)

If an Activity fails during
execution, it changes from the

.. state Active to Failed.
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