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What is BPMN?

\/

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

* Why is BPMN important?

— The world of business processes has changed dramatically over the
past few years.

— Processes can be coordinated from behind, within and over
organizations natural boundaries.

— A business process now spans multiple participants and coordination
can be complex.

— Until BPMN, there has not been a standard modeling technique
developed that addresses these issues.
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BPMN and UML

\/2

Y

* The unified modelling language (UML) takes an object-
oriented approach to the modeling of applications, while

BPMN takes a process-oriented approach to modelling of
systems.

— BPMN has a focus on business processes

— UML has a focus on software design

* Not competing notations but different views on systems.
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Introduction to BPMN (1/2)

\/2

Y
* Developed by Business Process Management Initiative (BPMI), and is

currently maintained by the Object Management Group since the two
organizations merged in 2005

* Goal: provide a notation that is readily understandable by all business
users

— Business analysts: create the initial drafts of the processes

— Technical developers: responsible for implementing the technology
that will perform those processes

— Business people: manage and monitor the processes

* Bridges the gap between the business process design and process
implementation
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Introduction to BPMN (2/2)

Y

* Similar to flowcharts and UML Activity diagrams

* Flow of activities with various messaging and data

e BPMN 2.0

— Defines an extensibility mechanism for both Process model extensions
and graphical extensions

— Refines event composition and correlation
— Extends the definition of human interactions
— Defines a Choreography Model and a Conversation Model
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%{é BPMN Sub-models (1/2)

* There are three basic types of sub-models within an end-to-end BPMN model

1. Processes (Orchestration)
2. Choreographies
3. Collaborations, which can include Processes and/or Choreographies

* Thereis a very close link between choreographies, conversations, collaborations
and processes

Chunk conversations into
choreography activities

Chunk message
flows into
choreography activities

Conversation

Chunk message flows

l Collaboration ' \WG; Govh: EIBatl ong

- r Hide process details
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BPNM Sub-models (2/2)

Y
* Process — a sequence of activities that constitutes a business process
— Focus: the sequence of activities and events

* Collaboration — a process that has two or more participants

— Focus: the sequence of activities and events and or the messages
sent between participants

* Choreography — a sequence of interactions between participants

— Focus: the participants in the business process and the sequence in
which they interact together
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Orchestration and Choreography

7

* Orchestration: Workflow, internal processes, private processes
— Contained within one Pool

* f{Choreography: Collaboration, global processes, B2B Processes
— Defined by the interaction between Pools

Business Analyst Tool
Genarate Generate
Process Process
Madel Model
Business A Orchestration Business B Orchestration
Send
“ FO Request
PO Acknowledgement
PO Response
I \
! y | |
1 F 3 |
Private Process Public Process Private Process
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Process Diagrams (1/2)

Y

* Process: A sequence of flow objects

* Private Processes: those internal to a specific organization (also called
workflow, BPM processes or orchestration of web services)

—  Contained within a single pool
1. Executable

2. Non-executable: modeled for the purpose of documenting Process
behavior at a modeler-defined level of detail

Order is Record of Premium of or Reject Applicant of

Complete Applicant Policy Policy Aﬂpzjg[;?ér?r

EDetermine & Check %&Determine & Approve 4 Notify |
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Process Diagrams (2/2)

Y

Public Process: represents the interactions between a private Business Process
and another Process or Participant.

— called “abstract” in BPMN 1.2
— includes only those activities used to communicate with outside world
— internal activities of the private business process are not shown

— shows to the outside world the Message Flows and the order of those
Message Flows that are needed to interact with that Process

— can be modeled separately or within a Collaboration to show the flow of
Messages between the public Process Activities and other Participants

Patient

=t

T ﬂls | fee[sicl-: Pickup W{ﬁ medicine T Here is ytf]\r medicine

and you Can leave
| want to gee doctor .
1 Go se({ doctor | | need myrﬂemcme |

| L |

Receive Receive Send Receive send
Doctor Send Appt. Prescription Medicine -
Request Symptoms Pickup Request Medicine
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Process Instances

44
* Each time a process receives a new start event, a new instance of that
process begins executing

* We say that a process may have many process instances

S s
4@“: Letter Address Letter |—» Post Letter ,—.-O

& N .

* ——» Write Letter \I‘_‘;Md““ anrj—i{' Post Lﬂtur)—NO

» -

i’ L F i ™
* - = Write Letter - # Address Lettér ——» Post Létter } -O
% r L

., o

; Time >
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%{é BPMN Elements for Process Diagrams

Y

Flow Objects: define the behavior of the process
— Activities, Events, Gateways
Connecting objects: connecting the Flow Objects to each other or other information
— Sequence flows, Message Flows, Associations, Data Association
Data: Data objects, Data Inputs, Data Outputs, Data Store
Swimlanes: ways of grouping modeling elements
— Pools, Lanes
Artifacts: add additional information to models
— Group (grouping related diagram elements), Text Annotation (documenting our models)

Flow Objects Connectors Artifacts Swimlanes
Events Sequence Data Object
N Flow Pool
_— =
[ .
Activities Message Flow Text 5
Annotation
[} =3
[ Add Text Hare
Lanes (within a Pool)
B Group g
[ 2 o
Gateways Association | | BE
b 5 | g %
> | £
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BPMN Elements for Process Diagrams >
¥ Flow Objects

* Events

— something that “happens” during the course of a business process

— affect the flow of the process, have a cause (trigger) or an impact (result)
— 3 types of events (when): Start, Intermediate, End
* Activities
— work that company performs
— types of activities: Task, Sub-Process, Call Activity
* Gateways

— used to control the divergence and convergence of Sequence Flow
— determine traditional decisions, forking, merging, joining of paths
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%// BPMN Elements for Process Diagrams > «
="
7/ Flow Objects

N =
—(E= )4 X O
=)
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BPMN Elements for Process Diagrams >
Flow Objects > Connecting Flow Nodes

<

* Process: a sequence of flow objects
* Connect flow nodes together
— Sequence Flows: determine the sequence of activities
— Message flows: messages between process participants
— Associations: associate text or data with modeling elements

Sequence
e Ty ﬂﬂw
Ot Of Stock | Rﬂpﬂﬂ Item ..'
= Out Of Stock |
. . r - L ’
E‘ ( Reguest Stock 3 ' Receive Stock | x
ﬁ "'_ Lovel Far ltam | Lewvel Far ltem |
2 i o ' - -
ﬁ ] T L _,_' Rnr:.nrvn \|
Message I in Stock L i il
flow i ! N g
alock Level Request) Slock Level |Reserve lem
| |
i i
=] “ o e "
] | Get Stock Level Reorder if the Decrement Stock |
2 | Far ltem J Stock Level .oees|  Lowel For Hom J
] Pool ~ for lem |5 at ; )
ﬂ or balow the
rearder level e 1
Association
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BPMN Elements for Process Diagrams > 3("5:

Flow Objects > Events

\/2

Y
* Description of event-driven processes

* Start of an Activity, end of an Activity, message that arrives, etc
* They can start, delay, interrupt, or end the flow of the process.

— Start Events: indicate where a process will start, emit a token (thin line)

— Intermediate events: indicate where something happens somewhere
between the start and end of a Process. (double line)

* boundary events (attached on the activity to catch an event)
— End events: where a path of a process will end, consume a token (thick line)

Q Start © Intermediate O End

* Events that catch a trigger: all Start Events and some Intermediate Events

— Trigger: determines what causes the event to fire, indicated by a symbol in the
event icon

e Fvents that throw a Result: all End Events and some Intermediate Events
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BPMN Elements for Process Diagrams >
Flow Objects > Events > Event Semantics

* We can classify the many BPMN2 events according to:

— Type: where they can be used in the process

— Trigger: determines what causes the event to fire

— Behavior — throw or catch — interrupt the containing activity or not
Trigger

16/3/2015

J{ Intermediate
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BPMN Elements for Process Diagrams >

lé%a‘ﬁ“t\;
Flow Objects > Start Events

By
A=

ot

1

A Start Event shows where a Process can begin. O None
* Different types of Start Events to indicate the varying
circumstances that can trigger the start of a Process. Message
— These circumstances, such as the arrival of a message or a |
timer “going-off,” are called triggers. Timer
* A Start Event can only have outgoing Sequence Flows. .
] ] Conditional
* Trigger based start events are never used in sub-processes
* We can have more than one start events @ Signal
— But only one none start event per process!
C)—f St | —— @ Multiple
Email —_—
T
¥ 'dL) Parallel
" OrderBy | Pick And | :ﬁw =~ Multiple
! . Telephone | Pack Order | Order
Telephone Call K_l_')

A simple order process that may be started by email,

= " orderBy | | telephone call or letter, requesting items..
Mail |

Letter
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BPMN Elements for Process Diagrams > (Q@%
Flow Objects > Start Events Examples W

Message: a Process is initiated (i.e. triggered)

Timer: the Process is started (i.e., triggered)  py the reception of a message, participants
when a specific time condition has occurred.  muyst be in separate pools
The Timer Event

<
A
75

. triggers the start of the The arrival of the
3 Process message
] > | triggers the start
( of the Process
; Any Issues —>
Ready for | No : )
- : 0
. Review lssue VOtE?' Yes > Evaluate Approve Approved? Yes
L . " Credit Report ~ Credit > >
Every Credit
Friday Request

Signal : the Process is started (i.e.

triggered) when a signal is detected Conditional: a Process is started (i.e., triggered)

when a pre-defined condition becomes true
The detection of the

. Signal Triggers the The start of the Process is
* Start of the Process Accept . triggered when the
condition becomes frue

®- % O - :oom
" Initiate Sell
Accept Order —»
Order Validated _ Order
Stock Price Drops 19

15% Below Purchase
Feject " Price
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%_//_ BPMN Elements for Process Diagrams > (Q@%
4"  Flow Objects > Intermediate Events

Pl "’\v"/

B
Catching Throwing
* An Intermediate Event indicates where something happens/occurs
after a Process has started and before it has ended. None

* They can be placed in the normal flow of the Process or attached to

the boundary of an activity Timer

* They may interrupt the normal processing of an Activity.

* Each type of Intermediate Events can either throw or catch the Message
event.
— A catching Intermediate Event waits for something to happen Signal
(i.e., wait for the circumstance defined on the trigger).

— Athrowing Intermediate Event immediately fires (effectively
creating the circumstance defined on the trigger).

— A throwing Intermediate Event can not be attached to the _
boundary of an Activity. Link
/W

@ Parallel

. : - LS Multiple

I- Task1 | =1 =  Taskl r -O P
o M1 ’
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BPMN Elements for Process Diagrams >
Flow Objects > Intermediate Events

happen during the normal operations of the process, i.e.

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

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

_
Announce @ Increment
Issues for Vote N Tally

Voting
Response

—,

s

— They can be attached to either Tasks or Sub-Processes

&
Re_cewe
Confirmation
:
This Event Send
Interrupts the * 5 Days Cancellation
Task

I\ VI e \J IV

Task

&

Confirmation

This Event ;:
Does Not
Interrupt the

Receive

2 Days

<N . \)
4‘1-" Al VEZ

7

Normal Flow: Events that are placed within the process flow represent things that

Boundary: Events that are attached to the boundary of an activity

Send
Reminder

21



., BPMN Elements for Process Diagrams > Flow
7%¥ Objects > Intermediate Events (Boundary)

Boundary event semantics

Syntax

Behaviour Semantics

Interrupting | Branch triggered before Task 1 finishes
terminate Task 1

@,— execute Task 3
Brarch Else
of Tens ) execute Task 2
Mon- If Fork triggered before Task 1 finishes
interrupting continue executing Task 1 AND
of Teant }—of Temz fork to execute Task 3 concurrently
ey Eie

exgcute Task 2

Boundary events: catching intermediate events

Interrupting: branch the process flow, non-interrupting: fork the process flow

16/3/2015
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% BPMN Elements for Process Diagrams >
7/ ) Flow Objects > Events > Event Types
|T;rp-aa Start Intermediate End

71

(5] La]
g
-3 o
: 3
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op- Eveni Eweni Caiching Soundary Epusdary Throwing
Lewal | Bub-Process | Bub-Procsss Wrsruteg | Ao
taTLENng Wo- Mtarreiing
izl
O @)
- o
&6 o & 80
A ¢
Tirm .l‘:.*"_l-_:g-. \ @ :%E#
[ I T
o @ ®
Escalati LY L
o A ® & ®
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MRS, Y ®
Terminate @
Multiple @ @ :ﬁ: @
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BPMN Elements for Process Diagrams > (é@%
Flow Objects > Activities 0%

Activity: work that is performed within a Business Process.

Performer: assigned to an Activity to indicate the responsibility to carry out the
work

Types of activities:
— Task: the Process cannot be broken down to a finer level of detail
— Sub-Process: has an internal structure modeled

— Call Activity: ‘wrapper’ for the invocation of a global Process or Global Task

within the execution. ng';Ck border
Ll
Standard loops: Activities may be repeated sequentially

Multi-instance loops: sequential and parallel : collapsed

16/3, B CS-592 Spring 2015 - Myron Papadakis B 24



., BPMN Elements for Process Diagrams > Flow
%\ Objects > Activities > Call Activity Example

* (Call global task from different processes
* Determine discount is a global task, defined only once
* Processes 1 and 2 contain a call activity referring to the global task

ﬁ rrgfiﬂsal %et&rmm& Send
i i
§ Offer Discount Offer
o
'\. -'\\
*, %,
\%ﬁ.,
S Global Task
h“‘p_.e-l = Description: ..,
¥ Determine | Rule:
Y Ciiseaunt Call of Rules Management System: ..
A Input-Parameters: .,
o ,ff Culput-Paramaters: ...
S
i
¢ &
P
.'II .-'I
p et
W
o BT Creale
E = Discowunt Invoice
o Cirdar
recelved
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BPMN Elements for Process Diagrams > Flow
Objects > Activities > Loop and Multiple
Instance Examples

o

Compose
Thoughts

H

Write Email

H

Correct

LIntil there
are no
EImors

Spelling
O
L

Send Email

9

' !

Compose
Thoughts

i

Write Email

N ——

Comect
Spelling

Dwlaut (No Ermors)

Send Email

Loop Marker
16/3/2015

Using gateways

Multiple Instance Task Example

Multiple instance activity:
carried out for each of the

Create .

Survey compiled results,

it

Number of instances
determined by the number of
compiled results

Collect
Responses

i

Compile
Results

|

Review

Results

Since each individual response to the survey can be
tabulated independently (parallel), this model shows
the task as a multiple instance task.

26



., BPMN Elements for Process Diagrams > Flow
%\ Objects > Activities > Ways of Modeling Loops

-
O__[ Identify Obtain }_ Place ]_O
| Cemand Offer Order
Using loop markers 5 ‘ om__J |

"~1ium| all nmphgran;"-._ [Un:il suilable

have reportad their | offer has been

demands found

All employees Suitable

Using gateways have reported offer
Flace
Ordear |

their demands faund

All emplayees Sutable

have reported cffer
Demand ) Offer Crder
.

Using conditional flow

Different ways of modeling loops
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BPMN Elements for Process Diagrams >
Flow Objects > Activities >Task Types

fis]
1. User: A task where a human performer carries out the task with the assistance of a|~
software application (e.g. user changes his password)
2. Receive : Waits for a message to arrive from an external participant relative to the
Business Process). Once received, the Task is complete.

\/

3. Send : Dispatches a message to an external participant. \
%%
4. Service : Links to some sort of service, which could be a web service or an
automated application (e.g. calculate shipping date) ﬁ
5. Script : Performs a modeler-defined script.
=
6. Manual : A non-automated task that a human performer undertakes outside of
the control of the workflow or PMS engine (e.g. telephone technician installing a
phone at a customer location), similar to user task but without help of software
==
7. Business Rules : represents an Activity in the Process where a decision engine

evaluates Process data and returns the results (also called decision task)
16/3/2015 CS-592 Spring 2015 - Myron Papadakis 28



BPMN Elements for Process Diagrams > Flow
Objects > Activities > Sub-processes

\/2

Y

* An Activity whose internal details have been modeled using activities,
Gateways, Events, and Sequence Flows

* (Can be decomposed hierarchically into other activities

* Sub process MUST define an internal process with a start and end event.

* Only reusable within the parent process (i.e. it is not reusable in the
overall design).

* The details of the sub-process are not visible in the diagram.
* |nternal of a Sub-Process can be modeled with:
— Activities, Gateways, Events, Sequence Flows

Sub-Process
Collapsed (Expanded)

Sub- f 3

Process

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 29
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BPMN Elements for Process Diagrams > Flow
Objects > Activities > Sub-processes > Types

(Embedded) sub- | The normal type of sub-process. It is embedded in the Collapsed

process parent process, activated by it, and can access all of its Sub-
Process

(collapsed) global data

Ad-hoc sub- The sequence of activities is determined by the process

process performers. Each activity may be performed zero or more

(collapsed) times.

Event sub-process

A sub-process that has no incoming or outgoing sequence

(collapsed) flows. It is triggered by a message, error, escalation, Event Sub-
compensation, signal or multiple event. ; Process
Transaction sub- The sub-process is all or nothing- it runs to completion or
process fails completely leaving the system in a consistent state. I ‘
16/3/2015 CS-592 Spring 2015 - Myron Papadakis 30




BPMN Elements for Process Diagrams > Flow
%{é Objects > Activities > Sub-processes > Types >
v/ Event Sub-process Example

* Event Sub-processes: different from normal sub-processes because they
are not part of the normal process flow:
— No incoming or outgoing sequence flows, hence not part of the parent
process flow!
— Always triggered by a start event whose trigger may be message,
error, escalation, compensation, conditional, signal, timer or multiple

— Must have a dashed boundary

Collapsed syntax
Ask Multiple Choilce Question Facc o

Display Accept | O
Question Choice
L A

e ____________Jj

Time Out 1 Time Out

4
Log Missed s
s Question
After 3 Minutes ———————————

Event sub-

process with
interrupting timer
start event

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 31
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BPMN Elements for Process Diagrams > Flow
%{é Objects > Activities > Sub-processes > Types >

(/ Ad Hoc Process Example

* Activities in an Ad Hoc Process involve human performers who make the
decisions as to what Activities to perform, when to perform them, and
how many times. The sequence of activities is determined by the

pe rforme rs Write a Book Chapter
Write/Edit
: esearc
Kitchen Research Notes : Write Text — A
\ ) the Topic ey
Invite —
Guests Clean D >[Z
Diningroom TOpiC Grap ics :
I . : v [completed] : Chapter Text
Clean — | : [draft]
House Generate :
M~ Mow Yard Graphics T rd '
nclude ‘
— \T/ _ Graphics in J Eil:\a"{'!e
s ;e apter
Have Fun Tﬁr(t i
Organize
SN ' g E [ F—— i
References
Chapter
|| [completed]

16/3/2015
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Compensation

7

* |nvolves undoing activities or processes that have already been completed

— The activity or process is rolled back one activity at a time.

— Each activity is replaced by its compensation handler (if it has one)
which executes.

* Compensation handler: purpose to undo the action of the activity to
which it is associated

2. Broadcast the
compensation resul

3. Roll back one activity at a time I
<l

Insufficient Slock
Accept Check ' | O
" Payment_ Stock Levels X R =aaca
Z_;q“f - r : 5
|
e

1. Detect the need
for compeansation

Refund
Payment

4. Calch the
compensation result

i

\ L
—d 5. Run the compensation 33
handler

16/3/201¢



Transactions

\/2

Y
e The transaction is treated as a discrete unit of work.
e All the activities in the transaction are performed or none of them are.

* BPMN defines three possible outcomes for transactions:

a) Success: everything works as planned. Exits via a sequence flow
when all paths have succeeded (neither cancelled nor terminated by
a hazard.)

b) Cancel: the transaction is cancelled. Exits via a cancel boundary
event. All transaction activities are rolled back and compensated if
possible

c) Exception: something has gone wrong. Exits on a error boundary
event. No roll-back possible! Compensation is not performed!

.
Ship tems x :
16/3/2015 ) [Eopion ] 3



Failad

Send

Bookings

Handle
through

Customer

Service

Exceptions
(Hazards)

- Unavailability

Notice

Bookings

Book Flight

- Send Hotel
Cancellation
<K
Failed

Successful Charge
Bookings Buyer

Boakings

Handle
through
Customer
Service

Exceptions
(Hazards)

16/3/2015

Send
= Unavailability
Motice

A Cancel Intermediate Event represents the path to
follow a cancelled completion

An Exception Intermediate Event represents the
path to follow a transaction hazard (but no
compensation is performed)

Activities used for compensate (with marker) are
outside normal flow and are Associated normal
activities.

The link between the normal Activity and the
Compensation Activity is done through an
Association rather than a Sequence Flow.

For a Transaction to succeed, all parties involved
have to perform their own Activities and reach an
agreement point.

If any one of them withdraws or fails to complete,
then the Transaction cancels and all parties need to
undo all the work that has completed.

The Compensation Intermediate Event is never
triggered during the normal flow of the Process. It
only can be triggered during the roll-back of the
Transaction Sub-Process.

CS-592 Spring 2015 - Myron Papadakis 35
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BPMN Elements for Process Diagrams > ({
Flow Objects > Gateways (1/3) S

\/2

Y

* Used to control the flow through the process

* Gateways converge (merge) and diverge (split) the flow through a
process

* There are five types of gateways
— Exclusive and parallel gateway are the basic gateways

* Each type has specific converging and diverging behavior controlled by:
— Conditions on the incoming and outgoing flows
— Events on the outgoing flows
— A single condition on the gateway itself

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 36
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BPMN Elements for Process Diagrams > é@%@
T\ By

Flow Objects > Gateways (2/3) N

ﬁxclusive Create Alternative paths and only one can Contion1_,
be taken (diverging), consumes incoming —

tO ke n . D_< Condition
ar x . —

Diverging (output): emits single token to —
outgoing flow whose condition is True

| \/2

Inclusive Converging (input): merges tokens from
upstream diverging inclusive gateway

@ Diverging (ouput): Create alternative paths
but also parallel. All combinations of paths

can be taken

Parallel Waits for token on all of its input flows )
(fork) and emits token to all outgoing flows ( | )
<_|> (fork) \ 1“@ R

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 37
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BPMN Elements for Process Diagrams > ({
Flow Objects > Gateways (3/3)

Complex

*

Model complex synchronization behavior
Has an internal state.

Similar to Inclusive, but the activation
condition determines if the instance can
continue if not all of the tokens have arrived
at the gateway merge

Event-based

Alternative paths based on events. Type of
exclusive gateway (instead of
decisions,events)

Converging: consumes incoming token

Diverging: emits token on all outgoing flows
which are connected to intermediate events.
1 to fire passes on token

16/3/2015
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%// BPMN Elements for Process Diagrams >
7 > Flow Objects > Gateways > Examples

Event-based
exclusive
gateway

D Jaest

At ha it At

Intermediate

., Aler § Wihues Tened Ol
- = f ' Ciscced - Y
e -l e R L e O
- | + ——____§
| Bomamcs T A r Bl Logged On
Usarname And Log Failed
Arbempi

]

N

O

16/3/2015

“— Profassor far

" Ask Former |

Employer 1
for a
Reference

Ask Former
Employer 2
fora

Reference |
L ¥
Ask Universily

a Reference

L Flibea Frozes
AnEmpl

~Two out of Three™:
2| The process is conlinued, as soon as two references

£ |have arrived, The third one will be ignored.

Decide about
Applicant

39



Activities and Flows

Y
* The Sequence Flow defines the order of flow objects in a Process
(Activities, Events, and Gateways).

* Each Activity can have one or more incoming Sequence Flow and one or
more outgoing Sequence Flow.

. Send Receive Accept
Invoice Payment Payment

* Typically, an Activity will tend to have a single incoming and a single
outgoing Sequence Flow.

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 40
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Sequence Flow

Sequence
Flow

Show the order of flow elements in a Process or a Choreography
Source & target: events (all types), activities (task and sub-process),
choreography activities (for choreography diagrams) and Gateways

Conditional (Sequence) Flow: define a condition expression
indicating that the token will be passed down if the condition
evaluates to true. After an Activity, a diamond symbol is used

From Gateways (not parallel or event), no diamond symbol needed

Default (Sequence) Flow: Source: Activity, Gateway (Exclusive,
Inclusive, Complex) Default flow is taken if all outgoing sequence
flows from the above elements are not valid

Y

Association

Associates Artifacts with Flow Objects

Data
Association

Shows inputs and outputs or movement of data between Data
Objects. They do not affect the flow.

16/3/2015
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4
Conditional Flow

Supplement
A Required?

|

Gather Supplement

-

» Supplement

Prepare
Supplement
A

Prepare

Requirements| ™ B Required?

Main
Proposal

16/3/2015

B

A _

. ™

Prepare Main
Froposal

Sequence Flow > Examples

Default Flow
Send
No——» Payment
Problem
Payment
OK? No,
Exceeded » Cancel Order
Retry Limit
Send
Yes > Confirmation

A hatch mark at the line beginning shows the default

Sequence Flow
The default path is chos
the Gateway are False

A

en only if all the other conditions of
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Sequence Flow > Associations > Examples

* An Association is used to associate objects to one another (such as

Artifacts and Activities)

* Associations are used to show how data is input to and output from

Activities

* Text Annotations can be associated with objects

[Approved] Fulfill Order

Qrder —

Review and | approved?
Approve 4,/
Order

Reject

-
—*  Order ]

From
“Commercial .
Flacement”
. Prep for
' Insurance
e Carrier
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f{- Sequence Flow > Data Association > Examples
Research Notes
A

] Data Association
A3 2 B3
J Sequence Flow with Data

— — i — — — — — — — — — — — — — — — — — — ——— —— —

Equivalent Sequence Flow plus Data Flow

B |

Research Notes

¥
L e gt e g e P ———

L/
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Data Elements

\/

Y

Data Represents information flowing through the Process, e.g.

objects business documents, emails ,letters). Lifecycle is tighted with
lifecycle of its parent Process or Sub-process. Data in a data Ij Ij
object can be accessed by its immediate parent and siblings. 1l

Can also represent a collection of elements. Have state.

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

Data inputs | Specifies data requirements needed for the execution of tasks,
global tasks and top-level processes and reusable processes =
Represent inputs to the top-level Process or to show inputs of a
called Process
Data Data result of the entire process =Y
outputs 3

Data inputs and data outputs are hardly ever used

16/3/2015 CS-592 Spring 2015 - Myron Papadakis *®



\
| %{é Data Elements > Data Objects Example
‘V'(/

* Use states to show how data objects are transformed by the activities

[~

Product
Specification
[Riewipwed,
Product ] Product A : ﬂ..ﬁccnptn-d]
Specification 1 Specification Accopt
[Initial] [Rewviewed] Specification
1 5 A New Produc
_ : Specification
" CrestoProduct | [  Review i Reject O
Specification J '|k Specification ‘ > .
R lmw
Amend [ spocity
Specification Amendments
Product = _
Specification H
Product
Specification

[Revirwed,
PandingAmendmeanis]
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%// Data Elements > Data Objects and Data ({25
N~ :

Flow Example

Caa l;ll:- ook

AsEpaTIoN

Sl Evant End Evarnt

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

Data objects connected to other elements by data associations, not by
sequence flows!

Indicate data flowing through the process
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Artifacts

7

* Additional Information to a Process, the diagram becomes more readable
* An Artifact cannot be source or target of a sequence flow or a message flow

— Group: used for documentation or analysis purposes, but does not affect the
sequence flow. —— 3

— Annotation: mechanlsm for a modeler to provide additional text information
for the reader of a BPMN diagram ﬁmmﬂm alows
" a modeler to provide

additional information
Handle Medicine
ol Receive Sl Receive
= Doctor —» I——» Medicine —» o
2 Request Appt. Request Medicine
S lliness q o Groups cannot be
Occurs ] : T D . interrupted by
10) Here is your medicine Indermediate
1) | want tosee doctor . '
} | 5) Go see doctOr 9) I‘leed my med|c|ne Events
|
|
c " r
S Receive Recglye Send
2 Q » Doctor » Send Appt. | » Medicine > Medici | »
b Request Request edicine
& q eq
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Pools and Lanes

Y
* Mechanism to organize activities into separate visual categories in order to
illustrate different functional capabilities or responsibilities.
* Two types of BPD swimlanes: pools and lanes
* Pools
— used when the diagram involves two separate business entities or participants
— The activities within separate Pools are considered self-contained processes

c Receive L .
(I:J S&F?d Doqor Receive Appt Send Prescription Send Medicine Rec;l}-'e
= equest Symptoms Pickup Request Medicine
Dﬂf lliness T 2 T & T o
Qeeurs | 8) Pickup ydur medici |
ickup ydur medicine . :
| B} 1 faLI sick — yoflfTan e | 10) Here is your medicine
1)1 want tojsee doctor ¢, see doctor | ] 9) need m medicine J
I ' | ! | ‘
1 1 |
I | | | | |
2 v l v | v |
E Receive Recsi Send Receive
O Doctor Send Appt. 8 aﬂ‘:“’e Prescription Medicine Send Medicine
Reguest AL Pickup Request
w
"
O
©
o
16/3/201 49




Pools and Lanes

Y
* Lanes are often used to separate the activities associated with a specific company

function or role.

— Sequence flow may cross the boundaries of Lanes within a Pool but
Message Flow may not be used between Flow Objects in Lanes of the same
Pool.

® Sub-partition within a Process (often within Pools)
— Organize and categorize Activities.
— Represent internal roles,systems, internal department
— Nesting is allowed Swimlanes

Pool

Lanes (within a Pool)
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Pools and Lanes

Administration

Management

: Approval
: Request
: Email

| Approve
~» Request —»

Web Server

Dispatchto

— > Approver

. These
| activities can
be started at
the same time

16/3/2015

Lanes create sub-partitions for the objects
within a Pool.

These partitions are used to group Process
elements (showing how they are related), or
which roles have responsibility for carrying out
the Activities.

Lanes often represent organization roles (e.g.,
Manager, Administration, Associate, etc), but
can represent any desired classification (e.g.,
underlying technology, organizational
departments, company products, etc).

Sequence Flow can cross Lane boundaries.
Message Flow is not used within or across
Lanes of a Pool.

Lanes can be nested.
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Collaborations

* Collection of Participants shown as Pools, their interactions (message flows)

e May include processes within pools and/ or choreographies between pools

Each pool contains a separate process
A pool is the graphical representation of a Participant in a Collaboration

A pool does not need to represent a company/organization (can be role or
system)

A pool may be empty — a “black box”

* Collaboration diagrams: any combination of Pools, Processes and Choreographies

* A collaboration diagram is like a process diagram but with more than one
participant

If a diagram has a single pool and no lanes it is a process diagram and the pool
boundary rectangle can be omitted
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%}({- Collaboration Diagrams > Message Flow

Y

* Message Flow defines the
messages/communications between two separate

participants (shown as Pools) of the diagram. § Message
8 ow
* Message Flow must always occur between two T 7
separate Pools and cannot connect two objects Ordler Confirmation
within a single Pool. 47 J'

Receive Send
( ) Order | Confirmation

Manufacturer

* Message Flow is only used in collaborations
(diagrams with two or more Pools).

* Where a Pool has Process elements, the Message
Flow connects to those elements

* Sequence Flow cannot cross a Pool boundary -
i.e., a Process is fully contained within a Pool.
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Collaboration Diagrams > Examples

'(/
b=
ko] Send Doctor| _ | Receive send prccene Hoend Receive
© Reque51 Appt. Symptoms rescription edicine Medicine
o liness PICKUp Request
Occurs
I wal]t to I feel sick Pickup ymlr medlcml need m\,l medicine I
see doctor
CI Go Se‘:‘i doctor | and you gan leave | Here is yoyr medicine
I T I
B
C =
G S Receive Send Receive
2% Doctor Send Appt SR;C?:;‘;S Prescription Medicine Mg’;’;‘fne
20 Request ymp Pickup Reguest
o
a

Pack GDDdsH Ship Gnnds}—ﬁo

3 E _E 5 Credit Card
8 E E é Authori-
E .B £ E zacm
L c v [
]
T -
Credit Request Credit Response c I
l & : |
2 )
5 5|8 |
; 1= !
[
g 8 Authornze Frocess
s Payment Qrder
w0 [+]
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\ ; . .
% Conversation Diagrams
Y
* Conversation diagrams are simplified versions and informal descriptions of
Collaboration diagrams (but do maintain all of their features)

* Model conversations between participants (pools)

— Conversations allow a modeler to group collaboration interactions between
two or more participants, which together achieve a common goal

* A Conversation is a logical grouping of Message exchanges (Message Flows) that
can share a Correlation (topic).

/(4

— the logical relation often concerns a business object, e.g., “order”, “shipment
and delivery”, etc.

— correlation: a method to identify the Process instance which a message
should be routed.

— Processes can appear within the Pools, to show how Conversation and
Activities are related

e A Conversation is associated with a set of name-value pairs, or a Correlation Key
(e.g., “Order Identifier,” “Delivery Identifier”), which is recorded in the Messages
that are exchanged.
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Y

%x Conversation Diagrams > Elements

Communication
element/Conversa
tion element

Represents a set of Message Flows grouped together based on a
concept and/or a CorrelationKey. Involves two or more
Participants.

Sub-conversation
(compound
conversation
element)

Hierarchical view of a diagram. Consists of Message flows,
Conversations and/or Sub-Conversations. Shares the Participants
of its parent diagram

Call Conversation
(thick line)

A Call Conversation calling a GlobalConversation. A
GlobalConversation is a reusable, atomic Conversation definition
that can be called from within any Collaboration by a Call
Conversation (for re-use).

A Call Conversation calling a Collaboration (similar to sub-
conversation but has a thick border)

Conversation Link

Used to connect conversation nodes to and from Participants.
Conversation links to Activities, Pools and Events Conversation
links for Call Conversation shows the names of the Participants -

16/3/2015
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Conversation Diagrams

Y
¢ Additional Elements:

— conversation node elements (conversation, sub-conversation and call
Conversation)

— conversation Link

Participant A Participant B Participant A Participant B
¢ — —D Conversation
]— — —0 /\
F 3 \ f
] — — —0
P — —> N
|
A Conversation diagram where the pool

Conversation is expanded into Message
Flows

Conversation link
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Conversation Diagrams > Sub-Conversation

Y

Retailer Delivery Supplier Retailer Variations Supplier
Negotiations (Variation 1D )
(Order 1D) 4 )
_ _
4 _ Delivery Checkpoint Reguest_ __
j— — Delivery Checkpoint Request Ack |
) | Updated PO and Delivery Schedule Order_J
An example of a Sub-Conversation
Retailer o Supplier
]— — — _Planned Order Variations __ __ __ _}
Planned Order Variations Ack >
_Retailer Order and Delivery Variations —

An example of a Sub-Conversation that is fully expanded
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Conversation Diagrams > Call Conversation

Y

* (Calling a collaboration

Financial Credit Agency
Company

Credit Agency _T ‘?
Credit )
Score Credit E R:—:-Csrpecr}jr:tse
Furchase Request
uyer \1" l

Retailer Buyer
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Choreography

* A choreography is a compact representation of a Collaboration that

focuses (defines) on the sequence of interactions between participants
and generally hides process details.

* Helps to show who initiates the activity and the first message.

* A choreography comprises choreography activities, events and gateways
connected by sequence flows.

* Each choreography activity represents an interaction between two or
more participants.

— Pools are the graphical representation of participants

* A choreography diagram can be used to expand and analyze in detail the
exchange of messages associated with a conversation node in a
conversation diagram.

* All of the gateways can be used in choreographies

— Some constraints as to how the gateways are used in conjunction
with the choreography activities that precede and follow the
gateways.
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Choreography

\/2

\ 4
* The Choreography looks similar to a private Business Process since it consists of a

network of Activities, Events, and Gateways

— However, a Choreography is different in that the Activities are interactions
that represent a set (1 or more) of Message exchanges, which involves two or
more Participants.

— |In addition, unlike a normal Process, there is no central controller,
responsible entity or observer of the Process.

®* Choreography Data
— Neither Data Objects nor Repositories are used in Choreographies.

* Both of these elements are used exclusively in Processes and require the
concept of a central locus of control.
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Choreography Activity Types

Y
* A choreography activity represents a cohesive grouping of messages between 2 or more

participants
®* Choreography Activity Types

Choreography A cohesive grouping of messages sent between two or more
Task participants that is atomic. The participant bands above and below
Bl the name are where participants are referenced.

Sub-choreography | A cohesive grouping of messages sent between two or more
| - participants that may be hierarchically decomposed into other
choreography activities.

Bub-Choneagraghy
+

Call choreography | A call to an already defined choreography task or sub-choreography.
Uses task syntax with thick border to call tasks, and sub-
-culcnmnnnhm: choreography syntax with thick border to call sub-choreographies.
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%{é Choreography Example
Y

The bands display the names of the
Participants (Roles/Entities)
~JAdditional Participants can be added on

{Message additional bands (for Sub-Processes)
| want to see [5> | feel sick | need my
the Doctor 4 medicine
Batent M Paent ) Patient  Patient
O Doctor Handle Handle Handle o
Request Symptoms Prescription Medicine
r. Office r. Office L r. Qffice | r. Office
Go see the : Pickup your i~ Here is your
medicine, then Sy E
Doctor - leave ~, medicine

"'-.The Message is shaded, so it

is not the initiating Message ~]The unshaded Participant is

the initiator of the Activity
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Choreograp

ny Tasks

between

Participant B

Sequence Flow will
o R < = Jdefine the order of
Initiating > E i Send SlChoreography elements
Participant = Mosance F
Band Y Paricpant A_) £ ? ;
o y [ Buyer ) F Buyer ]
Choreography I L A
Task Name |- Task Name — 7
Band Initiating O—.- Place Order p—m={ Confirm Order j—m=
Message
Participant {_ Participant B t
Band @ [ Seller Seller
c
e Receive
a Message
=
[u]
o
Two-way choreography task (FaricipaniA )] [ ParicipaniA Paricipant A
S Choreagraphy Choreography Choreography
Inifiating g B send Task Name Task Name Task Name
MESS{:QG g and Receive D = —
£ © P articipant B ParticipantB | | Participant B
— H i Messages
Participant A &
_— -— -
Initiati Ret = [~
Choreography Message Mossoge 2 send
Task Name jg Message
@ o
Participant B £
- P — ﬁ Receive Send
: 8 Message Message
Return 5
Message
Additional Internal
16/3/2015 Activities may occur *
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Choreography > Sub-choreography

Y

~
Receive

-

Message

ParticipantA b
ParticipantC

Choreography Sub-Process Name

Participant A

FParticipant C Participant A
O_’ Choaoreography .| Choreography _’O
Task Name Task Name
Participant B Participant C

EI [él I'VHE MZE?

ParticipantB

L

P articipant B
i
=1

Paricpant C
= -
B8 ke
& =
o (T

Expanded sub-choreography

A Collaboration view of an expanded Sub-Choreography
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Y
* Participants only know about the progress of the choreography by the Messages

they occur. Thus, ordering of Choreography Activities need to take into account
when the Participants should send/receive Messages

% Sequencing of Choreography Activities

* Basic rule of Choreography Activity sequencing :

— The Initiator of a Choreography Activity MUST have been involved (as
Initiator or Receiver) in the previous Choreography Activity (except the 1s

one).
~ o
1=
E .El Send
Sequence Flow will 1 E Message
define the order of : 3 5
F|Choreography elements [ Participant A ] (ParticipaniC )
i M1 V]
Buyer 4 Buyer Choreography Choreography
Task 1 » Task 2 o v
O—l- Place Order gl Confirm Order f—m E | ) V]
Paricipant B Participant B 2 Receive Send
Seller J 1 Seller ) ¥ 8 Message Message
i ok [ -

The Initatorofa "'.E o i

Chorography Task must ¢

be involved in the previous

Activity

— O
IS
m
el
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Valid

Partir:i-pantA P articipant A
Choreography Choreography
Task 1 Task 2
ParticipantB Paricipant C

< Sequencing of Choreography Activities

Participant A

Participant C

Choreography
Task 1

Participant B

Choreography
Task 2

The Initiator of a
Choreography Task must

Participant B

Participant A

be involved in the previous

Activity

Mot Valid —
[There is no way to
slenforce the sequence of

Fuy

S IM2" and "M3”°
— -Il — — ﬁ
o %} Send e P
= 4R . Send o
g and Receive Message = >
g Messages = Send Send
]
o = Message Message
m
A -
i
- l |
E _ | o 1 .
b Receive | b | l
2 Message Message | 8 Receive Send |
> | o Message Message [ .
=
1 w . 1 |
) - I )
) 1
5 mz ] l |
2 T
i Receive 9 :
g Message E Recejve Receive |
g i) Message Message
8 E— CS=592 Sprimg 2015 - Myrpn Papadakis
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>\x Choreographies > Exclusive Gateway

* Each choreography activity and the sequence flow is reflected in each
participant process.

* The gateway is reflected in the process of each participant process that is
an initiator of choreography activities that follow the gateway.

* For the receivers in Choreography Activities that follow the Gateway, an
Event-Based Gateway is used to consume the associated Message (sent
as an outcome of the Gateway).

— When a Participant is the receiver of more than one of the alternative
Messages, the corresponding receives follow the Event-Based
Gateway.

— If the Participant is the receiver of only one such Message, that is also
consumed through a receive following the Event-Based Gateway. This
is because the Participant Process does not know whether it will
receive a Message (since the Gateway entails a choice of outcomes).
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A

Yes

Farticipant A

Decision?
Choreography )
Task 1

Parti[:iEan tB

P articipant A

Participant A

ParticipantB

Choreograp hy
Task 2

Initiator — decision based

16/3/2015

4]
i =1
e
Participant C e
o
Choreography
Task 3 L
P artici

Event-

Based
(receivers)

e

Participant C

CS-592 Spring 2015 - Myron Papadakis
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A

%\X{é Choreographies > Event-Based Gateway

Y

* No message intermediate events, but signals may be used

* Timers allowed: participants on the right-side of gateway must be involved in the
Choreography Activity that immediately precedes the gateway

® Constraints

Senders the same or receivers the same on the right-hand side

Each choreography activity and sequence flow connections are depicted in
each Participant process

If senders following the gateway are the same => exclusive gateway in the
participant’s process (choice is determined by the participant only)

If senders are different=> sending occurs through different Processes

If receivers are the same=> event-based gateway to receiver’s pool with
different receives, (senders can be different or same)

If receivers are different=> the senders must be the same

The event-based gateway is reflected for different receiver Processes such
that the respective receive follows the Gateway. Timeout for not waiting
forever
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Choreographies > Event-Based Gateway >

- Example
ﬁ -
FParticipant A Yes Receive
Message
Choreography ; S
Task 2 T Send A
G Message |
 Participant B t |
o : |
. — - Receive I
Farticipant A Farticipant A Message
Decicion? |
Choreography Chorecgraphy I
Task 1 Task 3 M1 B Mz@ M‘Q)E_,—f'l
Farticipant B | Farticipant B | | S |
I Ye Send '
I Message I
m Vi |
t ) Decision?, |
a Receive |
S Message |
@ A
o
L.
No Message

16/3/2015 CS-592 Spring 2015 - Myron Papadakis 71



A

%{{- Choreographies > Inclusive Gateway Example
"/ Ehﬂ

F'artici[;antA
Choreography p
Task 1 ] = Send
e—— ] ‘>| Message
Participant B E
(Paricipant D ) o T
|
/ Choreography |
Task 1 ]
& E— "]
: F‘artlm:pant B y
Participant C / E M3 Receive
- —
Choreography o Message Y S
E Send
8 ~ Meszage
g Srecer A
SCelve
> Message i |
T o
Enforcing Merge Behaviour: : l
initiator of activities after gateway and © = o —V
. o o . E Send E Receive
receiver of the activity preceding gateway | Message ; [Emﬂssage
must be the same (Participant B) & ¢ —
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%{é Choreographies > Inclusive Gateway Example

=\
'/ \ N\ S
Condition 1 - Send

Participant A ] é fE—.m Decision? Message
Condition 1 Cho_lr_eogra phy % > S::Eé;i I
ask 2 g ~ |
- B Tyt Terr 3 - ) T ’ L Send I
Participant A N Participant C | Condton 2| Message I
Decision? : =
Choreography I
Task 1 - <C> \ M1 Zl M2 Eﬂ M3 E
[ Participant B_| Participant A : :
o I I
Ch h t M
ConW O{ch?(rgp ! EL 'ﬁ—‘";‘ :
r— % Send [
[ Participant C €| ™| Message [ T I
| J |
|
. . I I
Enforcing split behaviour: Initiators of the : =
activities after gateway must be the same as the Constiok Receive
. e ey . . (&)
receiver of activities preceding the Gateway. z Decision? :
(Participant A) -
- Receive
Condition 2| Message
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Choreography within Collaboration

Y

“Bla

=
=
m
o
HH
e
=]
=R

Patient

T
|
|
| want to see
the Doctor El
Initiating |
Message |

() I Doctor Handle I Handle Handle Io
Request Symptoms Prescription Medicine

T
I
I
H%MﬂEﬂ
I
I
I

b ———————
———————

a
|
|
|
|
|
|
|
l

T

|

|

|
| need myi]
medicine |

|

N ! I b
i o | L
g Goseethe | Pickup your b I .
| Doctor | medicine, then % | Here is your
| 'r:l | leave | | medicine
| ;! | | i | I
1 ! R
H Dr. Office ",
[The names of the Participants are not *JThe unshaded Participant
displayed in the Participant Bands since is the initiator of the Task
the Pools will display those names
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%{é Choreography within Collaboration

\

_E} Send Doctor, Receive Send Priggr?;ﬁan MS?E?H . Receive
l::Lu Request Appointment| | Symptoms Pi ckup Re qu est Medicine
lliness
Ocours T | s
| :
+ i
I | I [ | 4y Orchestrati
| I I I [ I Process
| want to see @ | I feel sick I | nead my I
the Doctor | E I medicine E |
S S T | P T T
Doctor Handle Handle Handle
O_. Request . Symptoms ' Prescription ' Medicine _>O
I 1 | _ I I |I
I G0 see the I F’lc_kyp your @ | Here is your
| Doctor | medicine, then | E] medicine
| — — — l.._.,I leave —J —_—d
[
| l ] " |
I
ks '
E Recewe Send Recewe
L Doctor A S?mngwen SR;‘:'?E;S Prescription Medicine MSEE?ne
o Request ppo ymp Pickup Request

An example of a Choreography Process combined with Pools that contain Processes
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BPMN2 Tools

Y
e  ADONIS Community Edition: http://www.adonis-community.com/
— You have to register in order to download it.

— After installing the tool, and when you create a new model, you have
to check that "BPMN 2.0" is selected in the "Model Type".
Each time, check from the toolbar "View->Mode->BPMN 2.0 All
modeling objects" is selected.

e Yaoqiang Editor: http://sourceforge.net/projects/bpmn/

— A simple BPMN editor for modeling business processes. It is
compatible with BPMN 2.0.

— This tool is sufficient for the purposes of the project because we are
only focusing on modeling.
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If Adonis cannot start...

For Adonis Installation (mostly
greek users)

Control Panel > Region >
Administrative > Language for
non-Unicode Programs > Change
System Locale to English

Restart

16/3/2015 CS-592 Sprin

%{é Adonis Installation (Possible Issue)

Formats | Location | Administrative

Welcome screen and new user accounts

View and copy your international settings to the welcome screen, system
accounts and new user accounts,

P Copy settings...

Language for non-Unicode programs

This setting (system locale) controls the language used when displaying
text in programs that do not support Unicode,

Current language for non-Unicode programs:

English (United States)

) Change system locale...

Select which language (system locale) to use when displaying text in programs
that do not suppeort Unicode, This setting affects all user accounts on the
computer,

Current system locale:

English (United States) W
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TEAog EvoTnTag

i EMIXEIPHEIAKO MPOrPAMMA
x M EKMAIAEYZH KAI AIA BIOY MABHEH

* *
* YNOYPTEIO MAIAEIAL & BPHEKEYMATAN, NOAITIZMOY & ABAHTIZMOY

EvpwnaikiEBvwon EIAIKH YMHPEZIA AIAXEIPIZHE
Evpwnaiké Kowvwvié Tapgio

Me tn ouyxpnpatodétnon e EAadag kai tng Evpwraikic Evwong



XpnuatodoTnon

*To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTTTuXOEi oTa TTAQiOIa TOU EKTTAIOEUTIKOU
EPyou Tou 0I10A0KOVTA.

*To £pyo «AvolkTa Akadnuaika Madiupara oto Mavemmiotiio KpATNG» £XEI
XPNMUATOOOTNOEI HOVO TN AVAdIAUOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTrolgiTal oTo TTAaiclo Tou ETixeipnoiakou Npoypduuatog
«EkTtTaideuon kai Aia Biou M&bnon» kai cuyxpnuaTtodoTeital atro TV
Eupwtraiki 'Evwon (EupwTtraikd Koivwviké Tapegio) kal atrd €Bvikoug TTOpOoUC.

EMIXEIPHXIAKO MPOIPAMMA
EKMAIAEYZH KAI AlA BIOY MAGHZH .= Ez nA

enévdyuen sTny Uowvia Tne yvuone
y EE= < [ npdypopo v ow avimgn
YNOYPTEIO NMAIAEIAL KAl OPHEKEYMATAQN

Evpwmaikr ‘Evwon EIAIKH YNMHPEZIA AIAXEIPITHL

E 6 K 8 Tauei
PUNAIEOTONMIKO TAHE Me ™ cuyxpnhparodotnon ¢ EAAadag kat tng Evpwnaikig Evwong




2NUEIWMUATO



2nNUEiwpa adglodoTnong

* To mmapdv UAIKG diaTiBeTal Je TOUG OGpoug TNG adelag xprions Creative Commons
Ava@opd Anuioupyou - Mn Eutropikry Xprion - MNapduoia Aiavouri 4.0 [1]1 R
uetayevéoTepn, AleBvric ‘Ekdoorn. ECaipouvTtal Ta auTOTEAR £€pya TRITWYV TT.X.
PwTOYPAYIES, dlaypAPMATA K.A.TT., TA OTTOIO EUTTEPIEXOVTAI OE AUTO KAl TA OTTOIA
avagEpovtal padi he Toug OPOUG XProng Toug oTo «Znueiwpa Xpnons Epywv Tpitwvy.

@089

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

*()0¢ Mn Eptropikni opiletal n xprion:
—1ou d&v mep\aUBAVEL AUECO 1 EUUECO OLKOVOULKO OPEAOC QO TNV XPron Tou €pyou, yla To SLOVOUEN TOU
€pyou kot adelodoyo

—T1tou Hev epLAAUBAVEL OLKOVOLLLKY) cuvaAAayn wc poUnmoBeon yia tn xprnon r npocBacn oto €pyo

—mtou dev npooTopilel 0To SLavopEa Tou Epyou Kot adelod0X0 EUMECO OLKOVOLKO 0deAOG (m.x. Stadnuioeslg)
aro tnv npoBoAr Tou £pyou o€ SLASLKTUAKO TOTIO

*O JIKAIOUXOC UTTOPEI va TTAPEXEI OTOV ADEIODOXO EEXWPIOTH AdEIQ VA XPNOIMOTIOIEI TO
€PYO VIO EUTTOPIKN XPron, Epocov auto Tou {nTnoki.



2NUEIWNA Ava@popac

Copyright MNavemotiuio Kptng, Mupwv MNMatmmaddkng. «Eicaywyn ota AikTua
Ymrnpeoiwv. AidAegn 6n: Assisting Lecture 3 - BPMN v2.0 standard».
‘Ekdoon: 1.0. HpdakAe1o/P€Bupvo 2015. AiaBéoiuo atrd tn dikTuakn dieuBuvon:
https://elearn.uoc.gr/course/view.php?id=416/



