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Tutorial

1 Introduction

Before starting this tutorial, it is important to understand the basic concepts used in
PragmaDev Process. These concepts derive from the language supported by PragmaDev
Process, i.e., BPMN.

BPMN stands for Business Process Model and Notation. BPMN is a graphical
language defined by the Object Management Group (OMG). Its primary goal is to pro-
vide a notation that is understandable by all business users, from the business analysts
that create the initial drafts of the processes, to the technical developers responsible for
implementing the technology that will perform those processes, and finally, to the busi-
ness people who will manage and monitor those processes. In doing so, BPMN provides
a simple mean of communicating process information to other business users, process
implementers, customers, and suppliers.

The following are the most important elements of a BPMN diagram in PragmaDev Pro-
cess:

« A Collaboration is a collection of Participants shown as Pools, their interac-
tions shown by Message Flows, and may include Processes within the Pools.

« A Lane is a sub-partition within a Pool that is used to organize and categorize
Activities of a Process within a Pool.

« A Process describes a sequence or flow of Activities in an organization with
the objective of carrying out work. In BPMN a Process is depicted as a graph of
flow elements, which are a set of Activities, Events, Gateways, and Sequence
Flows.
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2 The model

The model we have chosen is simple enough to be written from scratch but rich enough
to pinpoint the basics of BPMN. It is a pizza delivery model composed of a pizza Vendor
and a Customer. Vendor’s activities are categorized in activities carried out by the Clerk,
Chef, and Delivery Boy. Upon receiving an order from the Customer, the Clerk will
forward such order to the Chef. The Chef will then bake the pizza and hand it over to
the Delivery Boy. At last the pizza will be delivered to the Customer.

The BPMN model of the pizza delivery used in this tutorial is found in $PRAGMADEV_ -
PROCESS HOME/examples/Pizza.

2.1 Organization

Let’s get our hands on the tool! Start PragmaDev Process. The window that appears is
called the Project Manager:

PragmaDev Process - <unnamed proj... - O X

Process  File Edit Element Check Windows Help

= 5 0 & |4

<unnamed project>

Save the project via the button in the toolbar:

PragmaDev Process - <unnamed proj... - O X

Process  File Edit Element Check Windows Help

= B 5 O
Save BPMM project
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Name the project Pizza:

{C} PragmaDev Process - Pizza.bprj — O *
Process File Edit Element Check Windows Help

&= & B & [

Create and add a new BPMN file to the project via the button in the toolbar:

{C} PragmaDev Process - Pizza.bprj - O *
Process  File Edit Element Check Windows Help

=N

Add new BPMN/MSC/PSC/GPSL file to project

Name it Pizza:

{€ PragmaDev Process - Pizza.bprj* - O >
Process  File Edit Element Check Windows Help

&~ & B & W

= Pizza.bprj

I
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2.2 Pools and lanes

Double click Pizza.bpmn in the Project Manager to open it in the BPMN Editor:

L} PragmaDev Process - BPMN Models
Model Edit Search View Execution Simulation Windows Help
TE & H o o EP L @D 0 S Ki

Pizza

To change the name of the current diagram use the button:

CECRON

Name it main and hit "OK":

CF Diagram attributes >

Diagram position:

Diagram name: |main|
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Notice the change in the diagram browser:

PragmaDev Process - BPMN Models - m] x
Model  Edit Search  View Execution Simulation Windows Help
+E. 2B pRPAr LD ki
Pizza

T

main

i
-
@

| * |
[LE]

B oW

Create a horizontal pool via the tool button, or via the keyboard shortcut control+space,
then p:

PragmaDev Process - BPMMN Models

Model Edit  Search View Execution Simulation

TH{E:?%;T;iEWWﬁF

Pizza

Horizontal pool

and name it Customer:

Customer

You can leave the pool at its default size, as it will grow automatically when the process
for the customer is created in it. We’ll clean-up things later to make everything look
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good.

Create another pool named Vendor:
PragmaDev Process - BPMN Models - O x

Model Edit Search View Execution Simulation Windows Help

-F F IR A I R RIS K
Pizza

[ &

[ =~ ]

..

8

A

vl

= A

Create a horizontal lane inside the Vendor using the tool button, or via the keyboard
shortcut control+space, then 1:

PragmaDev Process -

Model Edit Search Vi

T a8

Pizza

L]

»

Herizontal lane

w,
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Name it Clerk; it should automatically resize itself to the parent pool:

(€} PragmaDev Process - BPMN Models - m] X
Meodel Edit Search View Execution Simulation Windows Help
T EHo 2B FPAHr L e e ]
| @ Pizza [
Do N
[ >
Ll
1
v
I
L g
S
o
-, B
(5}
-,
O,
v
b ~—
.,
= 1
— |t
a -
2| w
ooy
&
v

PragmaDev Process V3.4 Page 9



Tutorial

Now repeat the operation twice, taking care of dropping the new lane in the lower half
of the last one in the pool to add it at last position. Name the two new lanes Chef and
Delivery boy:

PragmaDev Process - BPMN Models - m] x

Model Edit Search View Execution Simulation Windows Help

M-E X IR IR AL R e K

Pizza

[ %]

Customer

!
Clerk

Vendor
Chef

Delivery boy

]

NB: to add lanes to a pool, you can also right-click on it to display its contextual menu
and select "Add lane at first position" or "Add lane at last position", or right-click on a
lane inside it and select "Add lane before" or "Add lane after" in its contextual menu.
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2.3 Processes

Use the tool buttons to draw the Customer process as shown:

PragmaDev Process - BPMN Models - O X
Model Edit Search View Execution Simulation Windows Help

TE o= E 5w 32 WP @D T N:

Pizza
order a
pizza
Hungry

N Pay the Get Eat the
b pizza receipt pizza

=
Pizza recelved Satisfied
Ask for
pizza
30 minutes Pizza on its way

Symbols and links can either be created:
 with the tools in the toolbar;
« via keyboard shortcuts;

Customer

« by using the hover buttons appearing when the mouse pointer is over a symbol.

The very first symbol (here the start symbol named "Hungry") have to be created using
one of the first 2 methods. If using keyboard shortcuts, these are all introduced by
"Control + Space" (or "Command + Control + Space" on macOS), followed by a letter
giving the type of symbol to create. For example, to create a start event, press "Control
+ Space" followed by "s"; with "t", it creates a task, with "i" an intermediate event, with
"g" a gateway, and so on. To see the available letters, you can press "Control + Space",
then "?".

For all symbols other than the first, the most efficient method is to use the hover but-
tons. For example, once the start symbol has been created, putting the mouse pointer
over it will display 3 buttons beside it:

PragmaDev Process - BPMN Models - O x

Medel Edit Search View Execution Simulation Windows Help

v E g ek @ | M e e e S N

Pizza

(&)
@z
=

Hungry

Customer
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Adding a successor is done by pressing the mouse button inside the middle one, then
drag to where we want to put it:

PragmaDev Process - BPMN Models - m] X
Medel Edit Search View Execution Simulation Windows Help
s B8 =H e |~ e e T | ]
Pizza
”
| &
LES
L,
v
o
. g @ D
S
-
o
_% k|
-, Hungry
A
»

When the button is released, a menu is displayed to select the actual type for the suc-
Cessor:

PragmaDev Process - BPMN Models - O X
Model Edit Search View Execution Simulation Windows Help
= .| @
e B8 = e | R e e Er | ]
Pizza
”
| ™|
hES
L3
. L) L
@
W g
_y £
Hungr
LS o “h v
A
v

Here, we want a task, so we click on the rightmost item, showing a task. A secondary
menu is displayed, allowing to choose the actual type for the task to create:

PragmaDev Process - BPMN Models - m] X
Meodel Edit Search View Execution Simulation Windows Help
B = le | M e e T | ]
Pizza
A
| %]
ES
L,
v
o
@, g <
@
o 3 Plain task
-, Hungry
O,
v
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We want a plain task, so again, we click on the rightmost item, and the successor task
is created:

PragmaDev Process - BPMN Models - m] X
Medel Edit Search View Execution Simulation Windows Help
s = Ee | A e e T | ]
Pizza
A
[
Lt
v
v
o
@, £
S
-
o
' 8
-, Hungry
A
»

Notice that the parent pool has automatically adjusted its size to contain the new sym-
bol. This is because pools always contain whole processes, so since the new symbol is
a successor of the start, it is in the same process, so the parent pool must include both.
We can now set the actual name for the task:

PragmaDev Process - BPMN Models - [m] X
Model Edit Search View Execution Simulation Windows Help
c B & E9 AP e s Oy [ ]
Pizza
~
[
L")
>
»
=
@
“ g | Order a
- pizza
' S
H
-, ungry
A
v

And we’re done. We can now continue adding successors via the hover buttons until
the whole process is created:

PragmaDev Process - BPMN Models - [m] X
Model Edit Search View Execution Simulation Windows Help
(L= BRI PPl IR I R da |
Pizza
~
| ™
L[>~
,
. Order a 7=
b pizza AN
) -
' E Hungry Satisfied
g E
S
L3
A
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Notice that we left out something in the process: the sequence flow going from the
"Pizza on its way" message catch event back to the event-based gateways is missing.
This is because it cannot be inserted the same way, since the successor already exists.
But there’s another hover button that we can use:

PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

(O = B TR gl VB R BRI ]

Pizza
Order a o T
pizza =
Hungry

Satisfied

Customer

The hover button at the bottom allows to quickly draw a sequence flow from the symbol
to any other one. Clicking and dragging to the target symbol would create the flow with
the default path, but we don’t want that. So we’ll click on the hover button, release the
mouse button, then shift+click on every corner we want for our sequence flow:

PragmaDev Process - BPMN Models
Model Edit Search View Execution Simulation Windows Help
LB = =R RV VIR G I LR %)

Piza

| >

v
N order a o
pizza b=
bl
Hungry

Satisfied

Customer

(=]

Once the event-based gateway is clicked, the link is created just as we want it, and the
parent pool is automatically resized to include everything:

PragmaDev Process - EPMN Models
Model Edit Search View Execution Simulation Windows Help
L NI AVl ML B R M:

Pizzg

b Order a
™ pizza
Hungry

Satisfied

Customer

30 minutes Pizza on its way

B ES
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Note: when creating symbols via the keyboard shortcuts, the secondary circular menu
allowing to select the actual type for the symbol to insert will also be displayed.

Links can also be created via a "Control + Space" sequence: with "Shift + s", it creates
a sequence flow and with "Shift + m" a message flow. Sequence flows can also be cre-
ated automatically from the previously selected symbol to the newly inserted one if the
option "Automatically create sequence flows" is checked in the "Edit" menu.

Sequence (or message) flows are drawn as a sequence of horizontal and vertical seg-
ments by default. Should you need to change their path, you can either move the points
at the corners (called "waypoints") by selecting the link, then move the circular handle
that will appear at the corner:

380 minutes

or move any of its horizontal or vertical segments by using the diamond-shaped handle
in the middle of the segment:

30 minutes

Waypoints can also be added by right clicking a flow and select "Add waypoint" in the
contextual menu, then move the waypoint to the desired position:

Open definition

Link to process...

Adapt size to text

General properties... 1

Simulation properties... L
Simulation results...

Add waypoint (Ctrl+Alt+click) k I
— ] Delete waypoint I
Make link straight

s

Custom non-linear paths can be created also by holding "Shift" and clicking to place
waypoints while drawing the path from the source to the target symbol.

The Customer process says the following:
» The Customer is Hungry for pizza.
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« He/She decides to Order a pizza.
« The Customer will wait until his/her pizza is delivered (Pizza received).

« If the pizza is not delivered within 30 minutes, the Customer will check what’s
going on with his/her pizza (Ask for pizza).

« Upon receiving the pizza, the Customer will Pay the pizza, Get receipt, and
finally Eat the pizzatobe Satisfied.

Draw the Vendor process as shown:

PragmaDev Process - BPMN Models - a X
Model Edit Seal

rch
(=0 R A AP adl ' B R R i

Pizg
Order a (= Pay the Get Eat the
pizza o pizza receipt pizza
Pizza received Satisfied

Hungry
Pizza on its way

View Execution Simulation Windows Help

Y
©

Customer

30 minutes

Pizza order Where is my pizza?

Make
the pizza

Clerk

Vendor
Chef

Deliver
the pizza

H

Delivery boy

< >

The Vendor process says the following:

« Upon receiving an order from the Customer, the Clerk will enter a loop waiting
for complaints (Where is my pizza?), and in case of a complaint the Clerk will
try to Calm customer.

« The Clerk will also forward the received order to the Chef to Make the pizza.

« When ready, the Chef will hand over the pizza to the Delivery Boy to Deliver
the pizza.

Notes:
« Deliver the pizza is a process call activity.

« The process ends with an intermediate event. This error is intentional, and will
be corrected later in the tutorial.
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To complete the Customer-Vendor collaboration draw the following message flows, for
example using the ‘'message flow” hover button (the first one) which is used the same
way as the ’sequence flow’” hover button:

PragmaDev Process - BPMN Models - [m] X
Model Edit Search View Execution Simulation Windows Help
- - - A I R I K
Pizza
.
| ®
el

v
O .| Order a

N pizza
-, < Hungry : Satisfied
g . i
, % pizza order!
3 |
-, 3 i 1
I I H
I ' '
: ‘ ‘ |
| 30 minutes ! | !
v ' H ! ' '
| query for pizza) H | H
1 ! i i 1
’ | 1 . | | :
Il ' Il
> i ] i ]
= | i | i ! |
= ! | | i ! '
H
Tpatieme : '
i '
' '
' '
i ! i
,,,,,, I R
I
I
I

o
ki
Clerk
@
Y
=+
- -

Pizza order Where is my pizza?

Vendor
Chef

1
I
I
]
I
I
|
i | 1
Make 1 i 1
the pizza ! i |
| | :
I |
I ' |
| ' |

T
irecmpt

T
I
ipizza
i

I
i
L i i |
) O .
a
&l Deliver
e the pizza
i
@
a
v
< >

Let’s define now the call-activity Deliver the pizza. Add a new diagram via the
button at the bottom of the diagram browser:

ENO ®

Name it delivery and hit "OK":
Diagram attributes >
Diagram position: |At last position V|

Diagram name: |de|iveryi |
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The new empty diagram will be selected. Draw the following;:

PragmaDev Process - BPMN Models - O *
Model  Edit Search View Execution Simulation Windows Help
cE s el A e Y e T ]
Pizza
| = =
(%] =0 -
%I} main
delivery
L
3 =
£
w, S
-
w
=
_R 3
u}
e 4\ : B
, P money| P
:plzza | ' receipt
]
b v
“ Get to Give the
= customer receipt
—
(o8-
A }
- SRR

When creating the message flows be sure to draw starting from / ending to either the
border or header of the pool Customer. Note that pools also have a hover button to
create message flows from them, so you can use that to create the one named money.

Save the changes and go to the main diagram. Right click the call-activity and then "Link

to process...":
Deliver ‘ =\

- :
P the pizza Open definition
Link to process... k‘

Adapt size to text

General properties... 3

Simulation properties...
Simulation results...

Add waypoint (Ctri+Alt+click]
Delete waypoint
Make link straight
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Select the single available option (except none) in the dialog and hit "OK":

Process selection X

Choose a process to link to:

(none)
Pizza.bpmn: delivery/(main)

Right click the call-activity and then "Open definition":

i g i
Deli —
eliver S
-1 the pizza pen definition k‘
I Link to process...

Adapt size to text

General properties...

Simulation properties... —
Simulation results...

Add waypoint (Ctrl+Alt+click)
Delete waypoint
Make link straight

This should display the delivery diagram in the editor.

The model of the pizza delivery is now complete. Save everything before closing the
editor.
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3 Execution

Now we will execute the model using PragmaDev Process BPMN Executor. There are
two kinds of execution:
« Interactive: allows the user to have full control over the execution. The user in-
teracts with the model at every step of its execution.
« Automatic: enables model execution without user input. The execution is guided
by MSC traces.

3.1 Semantic check

The model can be executed only if it conforms to BPMN 2.0 semantics. To make sure
this is true, select Pizza.bpmn in the project manager and click the "Check syntax &
semantics" button:

PragmaDev Process - Pizza.bprj — O X
Process File Edit Element Check Windows Help

EEIEE%

Check syntax & semantics

= Pizza.bprj
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A window will pop-up showing the result of the semantic check on the model:

Messages *

=== Checking syntax & semantics of 'H:\examples\Process\Pizza\Pizza.bpmn' ...

--- Checking BPMN semantics ...

Error!: Element id="5EM_SYMB_76": Invalid or missing trigger for Intermediate Throw Event.

Error!: Element id="5EM_SYMB_T6": Intermediate Throw Event must have at least one outgoing Sequence Flow.
--- Checking execution semantics ...

Everything's fine!

--- Checking simulation semantics ...

Everything's fine!

Close Save dialog text as...

Double-clicking either of the listed errors will open the model in the editor and the
concerned element will be selected:

PragmaDev Process - BPMN Models - O x
Model Edit Search View Execution Simulation Windows Help
+t 8B 2B ,FPrAri L 696w [
Pizza
~
| = |
[L®J) Get Eat the
receipt pizza
4 % Hungry C Pizza ; Satisfied
sl s pizza urderi i "‘U”E)'E |
3 . | ! 1
e, ! T : : |
' O Pizza offits way ! \ !
i ' '
' : gtery—forpizzat : : ! 1
LS : : : l - |
' T ' 1 ! |
b i ' : ! |
] ! Il
T 1 T
’ ; ' ) ‘
' B I
» v ' ' !
' ' i
.. ©@—% | | :
H I
= H !
= é Order received | [ Where is my pizza? “—m—7+ |  TTTT77T i ! [
o ] ' ]
— (5} ' ' I
| ' |
(= ' ' '
' ' '
' ' '
' ] '
' ' '
| ' |
' ‘ '
' ] '
L ' ' '
o | ' |
£ Lo
H Make the i
2% A | | |
& pizza | I I
1 | 1
' i '
' i '
] 1 ]
Tt ai TETEIpT
T
= . O
&
= Deliver
c
g
E
%
o
v
< >
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Replace the intermediate event with a terminate end event to correct the errors:

PragmaDev Process - BPMN Models - ] *

Model Edit Search View Execution Simulation Windows Help

T8 =R « « 2 UdPF . @ B e T ¥}
Pirza
-~
| * |
L2 . Get Eat the
pizza ) receipt pizza
* E Hungry O Pizza Satisfied
S B '
» E pizza orderi | moneyi 1
[} ' | ' !
-, | ! ' i
| : Pizza UltS way ! i
& ' query—forpizzs: : '
o — | | §
. s |
.. @—<+ | ;
= g Order received e ' :'""""
— st | 1
o
33 Lo
. A
Pt ai TECEIpt
| v |
Fy O O
m
- Deliver
a the pizza
=
a8
< >
Re-running a semantic check on the model should not list any errors:
Messages >

=== Checking syntax & semantics of 'H:\examples\Process\Pizza\Pizza.bpmn' ...
Everything's fine!

Close Save dialog text as...
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3.2 Interactive execution

With Pizza.bpmn opened in the editor (double-click on it in the project manager), click
the "Record" button:

PragmaDev Process - BPMMN Models
Model Edit  Search  View Execution Simulation Windows Help

‘lh = e = E; L 1” .)? 4 - Cud L {5’ {3’

Pizza Record

This will allow us to record the execution in the MSC Tracer:

MSC Tracer - O X
Trace View Windows Help
BE PRI

<MNew 1=
Tracing

We can now start the execution via the "Start" button:

PragmaDlev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

‘.L = L [ E! LA )W .)? a4 - o @ {!9 {Ef

Pizza Start
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Start events and executable flows will be marked in blue:

PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

T6O

- B e 2 2 H e D) e e

.
b
i

Pizza
-
| X ]
(i Get Eat the
receipt pizza
L
4 % Hungry - Satisfied
s & pizza order!
3 I
o |
b |
' 30 minutes !
b | forpizes. ‘
i qaery—forpizea i
b H i i
| T T
L ) I
3 . i R i
i i lngtian
> ] | =
' |
B W
Calm
4 + customer H
= ] H
E Order received Wwhere is my pizza? ' i
(%} ] '
' \
] \
] i
] i
' i
' i
' \
i |
\ ] I
i ' i
C I ‘ \
s | i H
E | : i
S| % o] Make the ' | |
5 pizza oo
i ] 1
i i h
I i |
i : ]
]38 ai TETEIpt
A
e O O
Z
) -
= Deliver
o the pizza
A
e
@
(=1
w
< >
Execution started... (left-click to step-in, right-click to step-over call-activities) a

PragmaDev Process V3.4
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Please note that generally speaking only sequence flows, some message flows, or call-
activities can be clicked. No other symbol can be clicked even though they appear in
blue. In our example there is a single sequence flow that can be executed. Clicking on
it will advance execution, i.e., make the Customer order a pizza:

Order a
pizza

Hungry

pizza order

Customer

Order received

Hlerk

The next (and only) step will be for the Customer to send the pizza order tothe Clerk;
to continue click the sequence flow:

Hungry

pizza order

Customer

query—fe

Order recelved Where 1s my plzza?

Clerk
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The pizza order will start the Vendor process. Clicking the sequence flow will result

m:
oL Pay the
pizza
e -
% Hungry Pizza |
§ pizza orderi Ask for X moneyi
d : pizza i i
I
1 ]
i 30 minutes O Pizza oftits way i ,
I N | ! :
: ey —Tor prETat X ! '
1 i i 1
1 ! ! i [
S . l ! :
inatience ! :
Ir' : L
| ! '
I
! .
: :
I
customer ! 1
! 1
g Order received Where 1s my plzza? T ! ! :‘
o i ' i
I ' 1
I ' 1
I ' 1
i ' i
I ' 1
I ' 1
I ' 1
i ! i
i i i
i ! i
= I ' 1
[=] I ' 1
E: T
3 |% Make the ! ! !
= pizza ! X !
i | i
I 1
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By entering the event gateway, the Customer will wait for its pizza to be delivered (i.e.,
the Pizza received event) and start a 30 minutes timer. If the timer fires before the
pizza is delivered, the Customer will ask the Clerk for the pizza. On the other hand, the
parallel gateway in the Vendor process will allow the Clerk to listen to any Customer
queries, while the Chef starts baking the pizza.

While execution advances in the editor, all steps are also being recorded in the MSC
Tracer:

MSC Tracer — O *
Trace VYiew Windows Help
BB AP D -
<MNew 1>
Customer Clerk
Customer Clerk
Order a pizza
pfzza order
Y R
=
Tracing < >
--- Trace limited to about 200 displayed events. ALl
events are recorded, but top events will start
disappearing after this limit.
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Let’s make the timer fire, the Clerk listen for Customer queries, and the Chef start
baking the pizza by clicking all three sequence flows:

Order a
pizza
e -
% Hungry : Pi
- i
n pizza order!
(W) I
i
| . . A
i 30 minutes Pizza ofmits way
1 I
i o i
] L‘UEI_‘F‘ LA PJ. ﬂl )
: L] |
| T T
R ] Pttt X |
| : P
i ¥ Ip: |e,r|fﬂ
T T i
I 1
O
I i
L Order received Where is my pizza?
=
()
[
[=]
=]
3 | % Make the
2| a >
= pizza
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Notice that the Pizza received eventis no longer active because the 30 minutes event
was triggered. In this situation the Customer is asking the Clerk for the pizza, while
the pizza is being prepared by the Chef. If query for pizza is sent:

Order a -
pizza
e -
% Hungry . Pi
. I
§ pizza order!
w2 |
I
i A
i 30 minutes O Pizza o 1ts way
| ) |
i £ . 1 ]
] L‘UEI _"' T PJ. ﬂl |
: L] !
| T ]
[ i i
-~ : jmmm o s !
| | 'natianca
i i Ml
| | !
W i
@ I customer
S Order received Where is my pizza?
&
(8]
[
[=]
2
2 Y Make the
o pizza
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By clicking the sequence flow, the Clerk will Calm customer while the later will be
waiting for a feedback (i.e., the Pizza on its way event):

Order a
pizza
e -
% Hungry . Pi
- i
n pizza order!
(W) I
i
| . . M-
i 30 minutes O Pizza off 115 way
1 I
: 1 !
] L‘UEI_‘F LA PJ. ﬂl )
: L] |
| T T
| ————===—=== g :
FE=s=s=== s«  lacaseeeec—————-
I 1 : ;
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i I Ip: |Er|fﬂ
T T i
I 1
O
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L Order received Where is my pizza?
5
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[
[=]
=]
=
K Make the
= pizza
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Make the Clerk respond to the Customer’s query by clicking the sequence flow which
will automatically send the patience message:

Order a
e -
2 Hungry . Pi:
a . i
n pizza order!
(=] I
i
i i
i 30 minutes O Pizza off 1is way
I I
: | .
] qu:l _'r LRval PJLLEI \
: ] ]
| T T
[ i i
( | | T .
: : natlianca
:
| | !
I i
L Order received Where is my pizza?
=
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(=]
o
5 |+ Make the
2l a >
= pizza
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Continue by clicking the looping sequence flow in the Customer process:

w .
g Hungry P1
b : |
w pizza order!
[} |
i
i i
i 30 minutes O Pizza om 1ts way
1 I
: o .
I I L= TR ﬂl 0
| [ . |
| T T
(N — — — — — — — — — — — — — — — 1 |
______ I SR ——
| | | —
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1 1 il
| | 0
W W
@ customer
S Order received Where 1s my pizza?
o
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[
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=]
5 | = Make the
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The Customer will get back to waiting for the pizza or for another 30 minutes to pass
before querying the Clerk again. We will not let the Customer wait any longer, so let’s
make sure the pizza is ready by clicking the sequence flow outgoing Make the pizza:

Pizza i Satisfied
i moneyi X
| ' i
! |
- I - ! | |
Fizza o 1ts way ! ) !
I I 1
. | | ! |
query-—forpizzat : X :
i i ! ' |
] [} [l T
_______________ 1 | ! |
- - | ! ) |
i :n—_.+1'f_~.nre. | : |
[ i § » T
: ! . , :
) i ' |
l N |
| ' !
- ! i
i ' X
l N |
Where is my pizza? By ! [
i l i
i ' i
i ' i
1 ' 1
1 ' 1
1 ' 1
1 ' 1
i ' i
1 ' 1
i i i
i i
1 1
1 1
1 1
Make the H H
pizza !
1 1
1 1
i i
i i
1 1
:pizzai TETEIpT
i y i
- Deliver
o the pizza
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Now it’s time to Deliver the pizza. Thisis a BPMN call-activity which calls the pro-
cess defined in the delivery diagram. We can either step-over (right-click) or step-in
(left-click) the call-activity. Stepping over the call-activity will not execute the called
process, but will consider the activity as being a simple BPMN task. In this case the ex-
ecution will block because the activity will wait for the receipt message before sending
the pizza message. Stepping in the call-activity will show the delivery diagram in the
editor and start the called process:

PragmaDev Process - BPMMN Models — O X
Model Edit Search  View Execution Simulation Windows Help
T O . =& |~/ B D@ vy oz K
Pizza
]
1
’ £
o
o
¥ w
3
[
¥
3 ﬂ I i:\-\
I
i money i
3 ! ! '
| ! ]
i : i
r i i i
| ! ]
i : :
’ \pizza ! ireceipt
I 1
i i
O V O
’ Get to Get the Give the
customer money receipt
W
< >
Execution started... (left-click to step-in, right-click to step-over call-activities)
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We can Give the pizzatothe Customer by clicking the sequence flow:

Customer

=

I
money !

plzza recelpt

.._________
Q=== mmmmmmm =

|
|
|
|
|
|
|
|
|
|
|
:

O

Get the
money

Give the
receipt

customer

and then the following sequence flow which will automatically send the pizza message:

Customer

I
money!

pizza receipt

.._________
(mmmm == m -

Get to
customer

Get the
money

Give the
receipt
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If we switch to the main diagram in the editor we can see that the Customer has indeed

received the pizza and can proceed with the payment:

PragmaDev Process - BPMN Models - O X
Model Edit Search View Execution Simulation Windows Help
TE =@ |~ W O oo B i
Pizza
"
Order a Pay the Get Eat the
pizza receipt pizza
4 % Hungry Satisfied
s pizza ordert
E '
(=] '
¥ I
I
|
v '
'
'
I
s
'
'

Execution started... (left-click to step-in, right-click to step-over call-activities)

i
i
T
!
. @
R ) PR e Y S—— |
S Order recelved Where is my pizza? : i i
o
o | |
I \
I \
I i
i i
i i
i i
i i
| \
| 1
o i i
s i i
2 | 1
| Make the | H
£ pizza | :
i i
i i
i i
| 1
1 -
Pt al TECEIpT
i i
i i
= ;—0#0—.
]
- - Deliver
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A
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a
v
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Click the next two sequence flows to give the money to the Delivery Boy:

Satisfied

TECEipT

N Deliver
the pizza
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Continue by clicking all possible flows in both diagrams until there is nothing left to do,
1.e., execution is finished:

PragmaDev Process - BPMN Models - O X
Model Edit Search View Execution Simulation Windows Help

+t8. . =RB(o»,2rdr BOe % o iz
Pizza
~
| * |
Xz Get Eat the
receipt pizza
L
4 I Hungry Pizza Satisfied
S b | i
I pizza orderi i moneyi :
3 . : , :
; : : c ;
o 30 minutes Pizza o 1ts way | H i
> v I
E . | | ! 1 !
guery—forpizza ' ' '
. ' i i ! H !
L ; T | T
|
. D — ' e — | : ; |
I oati t H }
> i i : ;
i ! ! g |
O ! ' !
7| i 1 i
calm | ! |
» customer i H o
h g i
T order received where is my pizza? — i o
o '
3] Execution finished! ooy
i H 1
i i 1
i I 1
i i i
HE
i
i i 1
i i h
L i i i
s i ' i
_g i 1 ]
3 (% Make the | i |
& pizza i i |
i i i
| 3 i
HE
Pt ai TECEIpt
I |
) | v |
&
= . Deliver
a the pizza
-
o
@
[=}
v
= >
'y
5

Execution started... (left-click to step-in, right-click to step-over call-activities)
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Note that in the MSC trace, activity starts and ends might be traced separately. This
happens for example if you click the incoming sequence flow for the activity "Eat the
pizza" for the Customer, then click the outgoing sequence flow for the "Deliver the pizza"
call activity going to the terminate end event, and only after that click the ougoing se-
quence flow for "Eat the pizza". In this case, something is happening between the be-
gining and the end of "Eat the pizza", so they will be traced separately:

Customer Clerk Chef Delivery boy

Eat the pizza

Eat the pizza

I ©Em B ©3

To generate model coverage click the "Generate coverage" button:

PragmaDev Process - BPMN Models
Model Edit Search View Execution Simulation Windows Help

T E o =g | M M W )@ o e | E"

Pizza Generate coverage

Coverage information will be shown as follows:

PragmaDev Process - Code coverage results .. — O X

File Edit Windows Help
B = gk b3 @

Diagrarn/element Hits

= Pizza.bprj 1-2

£ Pizza.bpmn 1-2

Coverage information helps to identify complementary scenarios in order to verify the
process. Please note several coverage information can be merged to make sure a set of
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scenarios do actually cover all symbols.
Close the coverage window and stop the execution via the "Stop" button:

PragmaDev Process - BPMMN Models
Model Edit  Search  View Execution Simulation  Windows Help

TH**&EWW/"FHW.U.

Pizza Stop

Save the recording via the "Save trace" button in the MSC Tracer:

MSC Tracer

Trace View Windows Help

ENCI

j‘ Save trace

Give it a name (e.g., pizza ok), and it will be added automatically to the project:

PragmaDlev Process - Pizza.bprj* - O >
Process  File Edit Element Check Windows Help

= Pizza.bprj

CodeCoveragel

pizza_ck.rdd

3.3 Automatic execution

3.3.1 Single-trace execution

It is possible to replay a scenario. With Pizza.bpmn opened in the editor (double-click
on it in the project manager), click the "Replay" button:

PragmaDev Process - BPMN Models
Model Edit Search View Execution Simulation Windows Help

‘I‘El”élgwswz"ﬁﬂ’mw.“@“ﬁ*

Pizza Replay
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All recordings (MSC traces) found in the project will be listed; select pizza ok and click
the "OK" button:

MSC traces for Pizza X

Trace to replay:

pc |

Cancel

PragmaDev Process V3.4 Page 41



Tutorial

The pizza ok will be opened in the MSC editor:

PragmaDev Process - MSC Diagrams — O *
Diagram Edit Search View Export Windows Execute Help
LB = & By o BA MM R [+
pizza_ok
ol (EF
o Customer Clerk Chef Delivery boy
LY | I I I
Y -
Order a pizza
pfzza order
v ‘-‘_‘-
Y
———»
Make the pizza
30 minutes%b
Ask for pizza
quer‘}f*ior pizza
Y T~
B v
- |« >
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while the execution will start automatically in the BPMN editor:

PragmaDev Process - BPMN Models - ] *
Model Edit Search View Execution Simulation Windows Help
TE @ =Rk « o~ L B OO 5o | o B | ]
Pirza
~
| * |
[t Get Eat the
receipt pizza
" % Hungry . Pizza ; Satisfied
| @ pizza orderi Ask for | money! |
s} ! pizza | H
" i ! '
| O ' i
! ]
s | ! 1 1
| ireas ! '
- : : : :
L H ' ]
» pmm--- i A, i '
: | lpatien : :
> : : e '
] i ! H '
v © i '
'
Calm | !
B + customer i i
! '
g Order received where is my pizza? '"""} [
G | |
i '
i |
i 1
I '
I '
I '
i '
i |
\ . '
I ' '
L I ' '
e i ' '
E ! . !
2% Make the i : i
5 pizza ! H |
b
i ' ]
I I I
' : '
Pt ai TETEtpT
| n |
> O .
g
[==]
= Deliver
o the pizza
a
@
[=]
w
< >
Execution started... {left-click to step-in, right-click to step-over call-activities) s

Click the "Step" button in the MSC editor:

PragmaDev Process - M5C Diagrams

Diagram Edit Search View Export Windows Execute Help

o= & B - o BX 22 EO

pizza_ck Step
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The first sequence flow will be selected in the MSC editor:

Pragmalev Process - M5C Diagrams — X
Diagram Edit Search View Export Windows Execute Help
6= & o o BA MM E D [ ¥
pizza_ok
‘@ L
- Customer Clerk Chef Delivery boy
w I I
| A
i
Order a pizza
pfzza order
' \-\‘H
Y
Y
Y
-
Make the pizza
30 minutes%}
Ask for pizza
| v
- |« >
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and executed in the BPMN editor:

PragmaDev Process - BPMN Models - ] X

Model Edit Search View Execution Simulation Windows Help

THE =K« « W » B D@ 5w R K
Pizza
~
[ ® |
(k) order a o Get Eat the
pizza receipt pizza
-
4 % Hungry Pizza . Satisfied
| ® pizza orderi H moneyi |
3 ' | ' !
. ! i ! |
' A ! I
H Pizza of its way ! !
» : . | : | |
! query—Torpizza; | ! '
i " Il ] 1
] ! ! ]
' ' ! i
7777777 h i
. ; i )
T T
» T
' ! i
H i
1 |
' I
» + i !
i
i i
E Order received | | Where is my pizza? ~—~ [ ‘777N ' [
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' '
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o 1 i 1
= ] ' ]
2 H ' H
o 5 o] Make the i ! i
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)
m
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a
)
@
a
w
< >
Execution started... {left-click to step-in, right-click to step-over call-activities) s

Try the "Step" button a couple of times and observe both (MSC trace and BPMN model)
as execution advances in steps. Now click the "Run" button:

PragmaDev Process - M5C Diagrams

Diagram Edit Search View Export Windows Execute Help

&Ei&.lﬂwwagxwmﬁﬁﬁ’in . )

pizza_ok Run
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Execution will continue until no more steps are left:

{€} PragmaDev Process - MSC Diagrams I:} — O *
Diagram Edit Search View Export Windows Execute Help
H & | e s ™ 3 )
TEHEAR G BX AR ED K
JEB pizza_ok |
o | e
o Customer Clerk Chef Delivery boy
LY
..‘....I -1 "
receipt- - -~
I \ {
<
Get receipt
.....'..'I
Eat the pizza
A
- Eat the pizza |
ﬁ = &= =023 .
- |« >
Execution finished! 'y
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Check also the BPMN editor:

Execution started... {left-click to step-in, right-click to step-over call-activities)

PragmaDev Process - BPMN Models - ] *
Model Edit Search View Execution Simulation Windows Help
+ 48 =EH & ¢ LA E OO 5o s L
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~
[ ® |
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Use the "Stop" button to terminate execution.
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With the pizza ok opened in the editor, find the 30 minutes timer and change it to 10
minutes:

PragmaDlev Process - M5C Diagrams

Diagram Edit Search View Export Windows Help

B = A e o BN B
pizza_ok
v | @
o Customer Clerk Chef Delivery boy
LY I I |
<

™ || 18 minutes %ﬁ]

s

1

Ask for pizza

— £

Execution finished!

M
-~
-
-

Y

quer‘}f‘ for pizza

-

Make the pizza

-
-
~

=\

1

Calm customer

&
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Save the modified MSC trace as pizza ko via the menu "Diagram / Save as..."; it will
be added to the project:

(€} PragmaDev Process - Pizza.bprj — O *
Process File Edit Element Check Windows Help
& 5 b &

[= Pizza.bprj

o Pizza.bpmn

pizza_ck.rdd

With Pizza.bpmn still opened in the editor, click the "Replay" button, and select
pizza ko for execution:

{C) MSC traces for Pizza X

Trace to replay:

T

pizza_ok

0K F Cancel
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In the MSC editor click the "Run" button. Execution will stop at the timer symbol com-
plaining about text mismatch:

PragmaDev Process - MSC Diagrams % — O *
Diagram Edit Search View Windows Execute Help
B = A H - - BX |20l KD [ 7]
pizza_ko
w | @
- Customer Clerk Chef Delivery boy
| I I |
> ¢ pizza order ~
e
Make the pizza
| 18 minutes%ﬁ]
i
Ask for pizza
queF}hf_or pizza
. "
- |« >
r Check error: texts do not match! 30 minutes != 10 minutes 'y
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3.3.2 Multi-trace execution

The tool can replay automatically several scenarios in a row to make sure they are still
valid. Stop execution (if still running), and with Pizza.bpmn opened in the editor, click
the "Replay all" button:

@ PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

tH. 2B pPrPLr. 6Dy % e

J Pizza I/G[F‘.eplay all

Select pizza ok and pizza ko by clicking on them while holding "Ctrl". With both
traces selected click the "Resume" button:

{E} MSC Trace Execution — O *

Select MSC traces to replay:

Status MSC Trace Description

pizza_ko

pizza_ok

|Resume

P% i
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The traces will be executed in the background, and the result of such execution will be
shown in the "Status" column:

{E} MSC Trace Execution — O *

Select MSC traces to replay:

Status MSC Trace Description

@ FAIL  pizza_ko Check error: text does not match!

M PASS  pizza_ok Done!

|Generate coverage for marked traces
i

Note that model coverage can be generated via the "Generate coverage for marked traces"
button.
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Double-clicking a failed trace will:
« Open the trace in the MSC editor and select the concerned element:

PragmaDev Process - M5C Diagrams % - O
Diagram Edit Search View Expot Windows Help

CE = A @ o EA BN
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« Select the corresponding element (if possible) in the BPMN editor:

PragmaDev Process - BPMN Models - O x
Model Edit Search View Execution Simulation Windows Help
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4 Exploration

Exploration of BPMN models in PragmaDev Process is done via OBP (see User Manual).
PragmaDev Process exploration feature can be used to check:

« Complexity: through full exploration of the model.
Reachability: identification of unreachable paths.
Deadlock: identification of blocking scenarios.

« Property: verification of a property expressed in either PSC (Property Sequence
Chart) or GPSL (Generic Property Specification Language).

4.1 Complexity check

The tool can automatically execute any possible combination of flows to evaluate the
complexity and the reachability of the model. With Pizza.bpmn opened in the editor
(double-click on it in the project manager), click the "Explore with OBP" button:

PragmaDev Process - BPMMN Models
Model Edit  Search  View Execution Simulation Windows Help

T A =g MM W.‘!)‘L’I?@&'W

Pizza Explore with CBP
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Select "Basic exploration", set "Call-activity definition" to "do not consider"”, and click
the "OK" button:

The "do not consider" option will step-over call-activities during exploration.

OBP options for Pizza >

Property to verify:

Basic exploration

Deadlock

OBP heartbeat (=0 ms): 1000

Max active states per element (=0):; |10

Call-activity definition: v
Black-box pool definition: consider ~
Run OBP in graphical mode: |

Observe the increasing number of fired transitions and of configurations® while waiting
for the exploration to complete. The number of fired transitions shows the progress of
the exploration. The number of configurations is the number of different states of the
model as a whole figured out so far; it can be compared to the model complexity to find
out if that result is too high or normal (see User Manual).

OBP Exploration — O

OEP full exploration

Status: RUNNING [Heartbeat = 1000 ms / 10 max active states per elernent]

Mb fired transitions:  Configurations:  Coverage:  Status: Result:
38 22 38% INCOMPLETE UNKNOWN
QBP output:

OBP2 version 1.0.0

DFS state-space exploration

127.0.0.1: 56145

Connecting to 127.0.0.1:56145 (attempt 1)

o M
w1l B, =

9The exploration may be interrupted before completion when using the free version of PragmaDev Pro-

cess.
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4.2 Reachability

A basic exploration will find all reachable paths in the process. If some symbols are
not reachable, there is probably a problem in the model. The coverage rate is displayed
in the exploration progress dialog; here, a coverage rate of 61% is displayed, so some
symbols were unreachable. To identify them, after the exploration is completed, click
the "Show uncovered elements" button:

OBP Exploration - O X

OBP full exploration

Status: COMPLETED [Heartbeat = 1000 ms / 10 max active states per element]

Mb fired transitions:  Configurations:  Coverage:  Status: Result:
74 39 61% COMPLETE SATISFIED
QBP cutput:

OBP2 version 1.0.0

DF5 state-space exploration

127.0.0.1: 53163

Connecting to 127.0.0.1:53163 (attempt 1)

Show uncovered elements

w5 owe o [= kY

Coverage information will be shown as follows:

PragmaDev Process - Model co..  — O *
File Edit Windows Help

B = .k g

Diagram/element Covered

= Pizza.bprj O
Pizza.bprmn [}

Total coverage: 62%
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The element tree can be expanded via the entries in the "Edit" menu to show which
symbols were uncovered:

{£} PragmaDev Process - Model c... — O *
File =Edit Windows Help
EI Collapse all  Ctrl-= i
to models -
Sort to diagrams -
=] all Ctrl->
g _Filter . 3 0
B [ Jrnain O
& Hungry @
Order a pizza =]
© @
0 30 minutes =
Ask for pizza 15|
1 Pizza on its way =]
I Pizza received O
Pay the pizza O
Get receipt O
Eat the pizza O v
Total coverage: 62%
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All non covered elements during exploration will also be marked in red in the editor:

PragmaDev Process - BPMN Models - ] *
Model Edit Search View Execution Simulation Windows Help
T O =« @ |~ WP @D O i
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In our example, stepping over the Deliver the pizza call-activity resulted in being
stuck during exploration. This is because the behavior of a stepped over activity is to
wait for all incoming message flows before executing all outgoing message flows. Out-
going sequence flows can be executed only when all message flows have been treated.
The Deliver the pizza call-activity cannot send the pizza message before receiving
the money message, which cannot happen.
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Close the coverage information window, and "Quit" OBP.

OBP Exploration —
OBP full exploration

Status: COMPLETED [Heartbeat = 1000 ms / 10 max active states per element]

Mb fired transitions:  Configurations: Coverage:  Status: Result:
74 39 61% COMPLETE SATISFIED
OBP ocutput:

DBP2 version 1.0.0

DF5 state-space exploration

127.0.0.1: 53163

Connecting to 127.0.0.1:53163 (attempt 1)

O DN B X |

4.3 Deadlock check

Now let’s check the model for deadlocks. A deadlock is a state where there are no actions
to perform but the process is not finished (terminated). Run OBP again with "Deadlock"

selected:

OBP options for Pizza *

Property to verify:

Basic exploration

Deadlock

OBP heartbeat (>0 ms): 1000

Max active states per element (>0); |10

Call-activity definition: consider ~
Black-box pool definition: consider ~
Run OBP in graphical mode: |

Cancel
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Observe the result returned by OBP saying that the property was satisfied:

OBP Exploration — O X

OBP property check

Status: COMPLETED [Heartbeat = 1000 ms / 10 max active states per element]

Mb fired transitions:  Configurations: Coverage:  Status: Result:

150 69 100% COMPLETE SATISFIED

OBP ocutput:

LTL model-checking -
127.0.0.1: 57444

Connecting to 127.0.0.1:57444 (attempt 1)
Running Gaiser & Schwoon Nested-DFS

I I RO X |

This means that there are no deadlocks in the model.

Note that the presence of non covered elements in the model does not mean that there
is also a deadlock. An infinite loop is a typical case where the process never terminates,
but there is always at least one action to perform. The following section will illustrate
this case using a property.

4.4 Property verification

We will first create a property and then verify it on the model. In the Project Manager
create and add a new PSC file to the project via the button in the toolbar, and name it
property always get pizza:

PragmaDlev Process - Pizza.bprj* L\\? - O >
Process  File Edit Element Check Windows Help

= Pizza.bprj

Pizza.bpmn
CodeCoveragel
pizza_ck.rdd
pizza_ko.rdd
CodeCoveragel

property_always get piza bpsc
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Double click on it to open the MSC/PSC Editor, and draw the following property (more
information about the PSC can be found in the User manual):

AP

O

Delivery Boy

PragmaDev Process - M5C Diagrams
Diagram Edit Search View Export Windows Help
e = & P o BN e
property_always_get_pizza.bpsc
o | e
E
LY
Customer Clerk
, .
o | _ B:iplzza order -
= >
RSP Lppzza_ ____
-
e <

>

The PSC property says the following:

« Ifthe Customer has sent a pizza order to the Clerk, then

 the Delivery Boy must hand over the pizza to the Customer.
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To verify this property, with the Pizza.bpmn opened in the editor, click the "Run OBP"
button. Select property always get pizzaand click "OK":

£} OBP options for Pizza *

Property to verify:
Basic exploration
Deadlock

property always get pizza [psc

OBP heartbeat (=0 ms): 1000

Max active states per element (=0): |10

Call-activity definition: consider ~
Black-box pool definition: consider ~
Run OBP in graphical mode: |

Observe the result returned by OBP saying that the property was violated.! Property

violation will activate the "Display counter example" button, click it:

£} OBP Exploration - O X
OBP property check

Status: COMPLETED [Heartbeat = 1000 ms / 10 max active states per element]

Mb fired transitions:  Configurations: Coverage:  Status: Result:

40 12 48% COMPLETE VIOLATED

QBP cutput:

LTL model-checking

127.0.0.1: 56283

Connecting to 127.0.0.1:56283 (attempt 1)
Running Gaiser & Schwoon Nested-DFS

Display counter example

I BN T
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PRAGMADEV

PR@CESS

When asked to save the MSC, name it pizza not delivered and save it. The counter
example will be added to the project:

& & b & [

@ PragmaDev Process - Pizza.bpr™

Process  File Edit Element Check Windows

O
Help

*

[= Pizza.bprj
o Pizza.bpmn
pizza_ck.rdd
pizza_ko.rdd

Ev CodeCoveragel.rde
ﬁ pizza_not_delivered.rdd

property_always_get_pizza.bpsc

and displayed in the MSC Editor:

@ PragmaDev Process - MSC Diagrams
Diagram Edit  Search  View Export Windows

TEHEAR o BXRBAEA

Help

J 4 pizza_not_delivered

o]
-

[ CE3
Customer

Clerk

Chef

=

Order a pizza

.
-

-
pfzza order

-
-
S

30 minutes%’
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Quit OBP and hit the "Replay" button in the BPMN Editor:

@ PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

+B. 2B prPULr . ey
JEB Pizza lI‘SI‘F{E:r.]Ia},r

Select pizza not delivered and hit "OK":

{Ch MSC traces for Pizza X

Trace to replay:

m Cancel

Hit the "Run" button in the MSC Editor:

@ PragmaDev Process - M5C Diagrams
Diagram Edit Search View Export Windows Execute Help

T EHE= AR o BX PP EM

J 1 pizza_not_delivered |Run

3
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Observe the counter example being replayed in the BPMN editor until the end:

PragmaDev Process - BPMN Models - m] X

Model  Edit  Search  View Execution Simulation Windows Help

TE & & EH @ | N> B D@ o o o B |

Pizza
- Pay the Get Eat the
= pilzza receipt pizza
Pizza fgceived Satisfied

money!

Customer

|
h
T
]
: @
« o= 1 W . KN ]
L Order received ‘ i i
= | I
| I
| I
| I
i I
i i
h |
h 1
h 1
| |
I i \
h i |
o | i I
s | i I
= 1 ' i
3|y | Make the | | '
8 " = | oo
h i |
h i 1
h i 1
1 i |
.
pT a TETEIpT
| I
| |
= O O
&
= Deliver
o the pizza
E
o
i
[=]
W
< >

The property was violated because there exists a case (as shown above) where the Cus -
tomer is stuck in an infinite loop always asking for his/her pizza, and thus never receiv-
ing it.
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5 Simulation

The objective of a simulation is to evaluate the time needed to perform a given process,
as well as its cost. As an example, simulation can help in choosing the best method of
delivery for the pizza, e.g., bike vs car.

5.1 Resources

An activity might require a resource to be achieved. We will use our simple example to
demonstrate that with human resources. Add a new BPSim resource file (named Team)
to the project:
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Double click Team. brsc in the Project Manager to open it in the editor, and create two
human resources: a Cook and another guy that has no particular qualification (named

Unqualified):
% Pragmalev Process - BPSim reso T — | o
Resources Windows Help
Resources Rples
Attributes Quantity Roles
Unit cost factor: | 1.0 | 1} Resource creation x
Description: Resource name: | Unqualified
Copy selected: ]
(:;l Rename...
" L1} J spt . " s n
In the "Quantity" tab switch to editing mode via the "Edit" button:
L} PragmaDev Process - BPSim resources - Team (modified) — O =
Resources Windows Help
Resources Roles
Attributes QLIEI"Itity Roles
Unqualified

The quantity of the resource can be edited by double-clicking the "Default" entry in the
table. To keep it simple, set the quantity to 1 for both resources while keeping all other

options unchanged:

B} PragmaDev Proce T — 0 "
Resources Windows Help £} PragmaDev Process bt
H lg Period
I
Resources Roles ‘ 1970/ 01,/01
Attributes Quantity Roles ‘19?0;’ 01401
Unqualified
<<< (Graph »
Repetition
Start date Mever v Cluantity

Cluantity

E
(—l—) (::l Rename...
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In the "Roles" tab define three roles: Chef, Clerk, and Delivery:

Resources  Windows
Resources Roles
Chef

Clerk

(=) Rename..

— O
Help
Capacity name Additive
£} Role creation
Role name: Delivery
Copy selected: []
i+ =) Toggle additive

Let’s go back to the "Resources" tab and click on the "Role" sub-tab. We will create a
situation where there are only two persons working in the pizza shop. The employee
with no particular qualification can answer the phone and deliver the pizza but he can
not cook. Add Clerk and Delivery to the roles of the resource Unqualified:

(4

Resources Windows Help

(o T
Resources Rples

Cock
Unqualified

Attributes Quantity Reles
Clerk

Available roles:

Chef

Time fact

i+) (=) Rename.. =

Role selection *
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The Cook can cook the pizza and answer the phone but he can not deliver the pizza. Add
Chef and Clerk to the roles of the resource Cook:

PragmaDlev Process - BPSim resources - Team (modified) — Od *,

Resources  Windows Help

Resources Rples

Attributes Quantity Roles

Unqualified
Chef Time factor; 1.0
Clerk

i+) (=) Rename.. %@

We will use these resources later in the simulation parameters.

5.2 Simulation parameters

5.2.1 Bike delivery

5.2.1.1 Scenario parameters

With the Pizza.bpmn opened in the BPMN editor, select "Simulation scenarios..." in
the "Simulation" menu:

PragmaDev Process - BPMN Models

Model Edit Search View Execution  Simulation  Windows Help

T E‘ g4 i Ig pv T Simulation scenarios... k‘

Change current simulation sc#
Pizza Load external BPSim data...

ario... Ctrl-Alt-C

Launch simulation...

i
1) Order Load simulation results 4
pizza Export simulation results summary... B
a | e
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Add a new simulation scenario via the "New / copy scenario" button:

Simulation scenarios
Scenarios:
(+) i Rename..

1970/01/01

Fixed

Execution logs

Critical path heatmap

Cancel

Resource usage logs

Resource wait time heatmap

Name it bike delivery and hit "Create":

Mew scenaric name

Mew scenario name: |bike_deliver}ri

Copy from:

Cancel

Fill out the scenario attributes as follows and hit "OK":

Simulation scenarios

Scenarios:

bike_delivery

Main diagram:

Description:

Version:
Author:

Created:

Modified:
Duration:

Start date/time:
Nb replications:
Seed:

Base time unit:

Base currency unit:

i+ =) Rename...

Generate:

Resource set to use:

(1) main ~

(1) Team.brsc |~

2022-03-22T14:53:42

2024-09-06T12:03:15

2022/ 10/ 04 | ‘ D0:00:00.000

Fixed ~ | (100
123456 ]

minutes ~

EUR

Execution logs - Critical path heatmap

Cancel

- [/ Resource usage logs -

Resource wait time heatmap
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The scenario is set to start in diagram main and to use the resources in Team; its number
of replications (i.e. runs) is set to 100, the time will be measured in minutes, and cost

will be measured in EUR.

5.2.1.2 Element parameters

Time, cost, resources, and control parameters
Simulation properties for every BPMN element in the model can be accessed via the
contextual menu by selecting "Simulation properties...":

PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

B =l e o R ey S

General properties...

»
h Simulation results...

Add waypoint (Ctrl+Alt+click)
Delete waypoint

Make link straight

Pizza
| * |
1®] P o
Order a -
pizza | bl
* L .
e Open definition
z Hung
b 5 Link to process..,
-
@, g Adapt size to text

nationca
B

' |
v,
=7 Calm
= customer
=
- o Order received Where is my pizza?
(&)
ot
o
S
S | % Make the
= a - v
5 pizza
=
B
[+2]
=
c
@
2
=
=
@
[=]
< >

= = -
Page setup
Elernent properties

Simulation properties

Current scenario: | bike_delivery

Time parameters: none

Cost parameters: none

Resource parameters: none

Control parameters: none ~

Parent process params

Simulation results
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Notice that the current scenario is the bike delivery we created earlier. Start by con-
figuring the parameters of the Hungry start event. Select "Control parameters: trigger"
and fill the parameters as follows:

PragmaDev Process - BPMN Models - O *
Model Edit Search View Execution Simulation Windows Help

B e N e | A P e 0 T |+

ws =0 - -

| ™ |
1> Page setup
Elernent properties
b b | Simulation properties
2 ung ry
' E | Current scenario:  |bike_delivery
® w pizza order)
4 (5} ! Time parameters: none
!
| Cost parameters: none
-, !
I
Q, : Resource parameters: none
i
I
» . Control parameters: trigger ~
i
T
3 ! Inter-trigger timer: | Fixed integer value ~
v, Value: |10 ]
= = Results: = -
=
- 3 Order received Trigger count: Fixed integer value ~
w

e Values |10 [+]

Results: = -

Parent process params

L
=
=
&
- 5 .| Make the
5 pizza
:. s
=)
[}
=
C
@
=
=
=
@
o
< > Simulation results
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The values mean that every simulation run (i.e. replication) will handle 10 pizza or-
ders with a delay of 10 minutes from one order to the other. Let’s continue with the
simulation parameters for the task Order a pizza:

PragmaDev Process - BPMN Medels
Model Edit Search View Execution Simulation Windows Help

B e N e | A P e 0 T

Pizza
| * |
1*z)
D(]rder a
pizza
*
w
) g Hungry ““
2 der|
izza order:
el 3 F |
I
v |
I
I
., !
I
O, 1
I
I
|
l
T
I
I

v
v,
= =
=
= -
L o Order received
(5]
O
<
s
3 | = Make th
2| a ol Make the
5 pizza
3 By
[+1]
=
[
@
2
=
=
@
o
< >

- O *
ML
Page setup
Elernent properties
Simulation properties
Current scenario:  |bike_delivery
Time parameters: basic ~
Processing time: | Triangular distribution ~
Mode: [3.0 [}
Min: 1.0 [}
Maz: 5.0 [}
Results: -

Cost parameters: none |~

Resource parameters: none ~

Control parameters: none ~

Parent process params

Simulation results
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This task is set to take from 1 to 5 minutes with a mean of 3 minutes (following a trian-
gular distribution). Next, set the timer to fire after 30 minutes:

Model  Edit

PragmaDev Process - BPMN Models

Search View Execution Simulation

| EI s é lg e ﬁ F

Windows Help
VI S RS BRI i

Pizza
| * |
122
v
L
@
X g Hungry
2 I
w pizza order!
w, 3 |
I
I
b 1 38 minutes
| i
I i i
= | grrery—forpizze ;
I i
h
o, 7 T T
I ! I
| i i
4 L ]
| ! lpatiencae
T : Il"
' ! | i
<, Y V
Calm
= I customer
=
" o Order received Where is my pizza?
(5]
223
5
z - Make th
i ake the
5 pizza
=
>
[+2]
B
c
@
2
E
!
v
[=]
< >

m= O -
Page setup
Element properties

Simulation properties
Current scenario: | bike_delivery

Time parameters: none
Cost parameters: none

Resource parameters: none

Control parameters: trigger ~

Inter-trigger timer: | Fixed integer value

Value: |30
Results:

Trigger count: No value
Results:

Parent process params

Simulation results
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For the vendor activities, in addition to the "Time parameters", the "Resource parame-
ters" have to be set too. To Make the pizza aresource with the role Chef is needed:

PragmaDev Process - BPMN Medels — m} X

Model Edit Search View Execution Simulation Windows Help
L El 2] i Ig SR e P F m ' e i . » ‘\»; \:’ kel e “

Pizza

wm = v ==

Page setup

Element properties

Simulation properties

Current scenario: | bike_delivery

Time parameters: basic ~

<

Processing time: | Triangular distribution

Ask for
pizza

O
T
I

=
|
T
I
I
I
|
T
!
Y

Mode: | 10.0

Min: 8.0

Q0o

Max: 15.0

Fl

Results:

Cost parameters: none |~

lpatian
-
|
O
Calm
customer
_______ Resource parameters: basic i
Where is my pizza?
Selection

Activity needs one resource set for | EACH |~ | of the criteria:  (+)

Nb. of resources with role Chef: |1 (@ | @ (=)

' '

\ \ Control parameters: none w
. | |
I I

Mak.e the S ' ' Parent process params
pizza \ \
I I
| |
| |
1 Il 1
Iz I
' '
I I
Deliver
the pizza
4 - -
< > Simulation results

Set the parameters for all the tasks in the main diagram with the following values (using
a triangular distribution for the time parameters):

Task Time parameters | Resource parameters
mode | min | max type | quantity
Ask for pizza 3 2 5 None 0]
Pay the pizza 1 1 2 None 0
Get receipt 1 1 2 None 0
Eat the pizza 20 15 30 None 0
Calm customer 2 1 5 Role Clerk 1
Make the pizza 10 8 15 | Role Chef 1

NB: for activities "Pay the pizza" and "Get receipt”, since they have the exact same pa-
rameters, you can select them both and enter the parameters for both at the same time.
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Switch to the delivery diagram and set the values of the task Get
follows:

to customer as

Pizza

Model Edit Search View Execution

B = | e

PragmaDev Process - BPMN Models

Simulation  Windows Help

A @)y e S|

| "]
1% &)

Customer

=

pizza

v
'
money:
'

recelpt

e

g

G

L Get to | Get the Give the
customer mongy receipt
=

= ==
Page setup
Element properties

Simulation properties

Current scenario: | bike_delivery
Time parameters: basic ~
Processing time: | Triangular distribution
Mode: |13.0
Min: 5.0
Max: 250

Results:

Cost parameters: all ~

Results:

Results:

Resource parameters: basic ~
Selection

Activity needs one resource set for |[EACH |~ | of the criteria: @-)

Mb. of resources with role Delivery: =1 @+ | & (=)

<

Q090

Fixed cost: Ne value ~

Unit cost: Fixed real value ~

Value: |0.01 [+]

4

Control parameters: none ~

Parent process params

Simulation results

Note that for this task the "Unit cost" is set to 0.01 EUR/minute. This value represents
a rough estimation of the cost of using a bike for the delivery. Complete the remaining
tasks of the delivery diagram with the following values:

Time parameters

Resource parameters

Task mode | min | max type | quantity
Get the money 1 1 2 | Role Delivery 1
Give the receipt 1 1 2 | Role Delivery 1

As above, the parameters for these two activities can be entered only once if you select
both activities.
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Result requests

In the element parameters, in addition to simulation inputs (e.g., time, cost, control),
we can set also the desired outputs (or results) of the simulation. The outputs can be
requested on a single BPMN element and/or on a BPMN process. Let’s request some
results from the simulation. Return to the main diagram and go to the simulation prop-
erties of the task Calm customer. Select "count" for the "Results" as shown:

PragmaDev Process - BPMN Models — m} x

Model Edit Search View Execution Simulation Windows Help

General properties...

Simulation properties...

Simulation results...

Add waypoint (Ctrl+Alt+click)
Mak-e tl Delete waypoint
pizza wayp
Make link straight

Deliver
the pizza

B B e | R @ e S K
Pizza
- — [ 4
) m= 0 - =
I®4) Page setup
Get Element properties
receipt
4 Simulation properties
Acai o “J
4 ' | 7 Current scenario: | bike_delivery
i money! !
) i i 1 Time parameters: basic ~
] ! '
]
' | i Processing time: | Triangular distribution ~
i
. I ' ]
= |[Ferpizza : ! ! Mode |20 )
Il ! I
= 1 ! : : Min: |10 )
i ; ' |
' i T ; i Max:  [3.0 o
patian
T F T
4 | | i \ Results: count -
© ! !
M g | : Cost eters: v
| cam ! : ost parameters: none
= customer \ !
X B T e r’””"l Resource parameters: basic ~
Where is my pizza® - Open definition H .
Crede Link to process... i Setten
Adapt size to text 1 Activity needs one resource setfor EACH |~ | of the criteria: Q—)
i
|
i
|

Nb. of resources with role Clerk: ML IE - Il ]

Control parameters: none ~

Parent process params

TECEIPT

v
< > Simulation results

This will request the number of times the Clerk had to deal with complaints from
Clients. The value will give us an indicator for the service quality, i.e., less complaints
means less unsatisfied clients, which is better for the business.
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Still with the properties of Calm customer shown, hit the "Parent process params"
button:

PragmaDev Process - BPMN Medels — m} X

Model Edit Search View Execution Simulation Windows Help

(o o =« « | i PFr . @8 S |
Pizza
& "
V| ==
1z

Page setu
Get E e,
receipt Element properties
Simulation properties

Current scenario: | bike_delivery

Cost parameters: none |~

| i
| money! |
i i
i 1 Time parameters: basic ~
! ]
i
| i Processing time: | Triangular distribution ~
! ]
i ' ! Mode: (2.0 o
T . T
' ' ' .
i ' : : Min:  |1.0 V]
| X |
T H ' T Max: 5.0 [+]
T P H ' H
| H \ Results: count -
Y 1 ' '
*, |, caln | ' |
= customer | ' ' '

__4 || Where is my pizza? Open definition Resource parameters: basic v

Link to process... Selection

Adapt size to text Activity needs one resource set for | EACH v | of the eriteria:  (+)

General properties...

T e Nb. of resources with role Clerk: ~ ~/1 @ (= | &/ (=)

Simulation results...

Add waypoint (Ctrl+Alt+click)
Rakapl Delete waypoint
pizzi VEYP
Make link straight

Deliver
the pizza

Contrel parameters: none ~

Parent process params

TeCeIptT

< > Simulation results

Select "min", "max", "mean" for both "Elapsed time" and "Unit cost", and hit "OK":

Process simulation parameters *

Requested results for

Time parameters

IEIapsedtime: min+max+mean vI

Cost parameters

Fixed cost: - A4

IUnit cost: mMin+max+ mean vI

Control parameters

Inter-trigger timer: - -

Trigger count: - hd

This will request from the possible simulation results the minimum, average, and max-
imum time and cost needed to perform the Vendor process.
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5.2.2 Car delivery
5.2.2.1 Scenario parameters

With the Pizza.bpmn opened in the BPMN editor, select "Simulation scenarios..." in
the "Simulation" menu. Add a new simulation scenario, name it car delivery, and
make sure its initial values are copied from the bike delivery scenario:

MNew scenario name x

Mew scenario name; |car_de|i\rery1 |

I Copy from: |bike_de|i\rer}r V|

Hit "Create" to add the new scenario, and then "OK" to apply the changes in the scenar-
ios:

Simulation scenarios X
Scenarios: Main diagram: (1) main ~
bike_delivery
Resource set to use: | (1) Team.brsc w
Description:
Version:
Author:
Created: 2023-09-25T12:00:00
Meodified: 2023-09-25T12:00:00
Duration:
Start date/time: 2023/09/25 | ‘ 11:00:00.000
Nb replications: 100
Seed: 60378816 O
Base time unit: milliseconds ~
Base currency unit:  |EUR
i+ (=) Rename.. Generate: Execution logs - Critical path heatmap - Resource usage logs - Resource wait time heatmap
Cancel

Make sure the current simulation scenario is the new one. For this, in the "Simulation"
menu, select "Change current simulation scenario...":

PragmaDev Process - BPMN Models
Model Edit Search View Execution  Simulation  Windows Help

f H e =& Ig e Simulation scenarios... .
= Change current simulation scenario... kCtrI-AII-C
Pizza Load external BPSim data...

Launch simulation...

[Bat3) order Load simulation results ¢
pizza Export simulation results summary...

a | hd
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Select car delivery in the list of scenarios and hit "OK":

(% PragmaDev Process X

|@ bike_delivery

Cancel

5.2.2.2 Element parameters

In the delivery diagram, change the simulation properties of the task Get to cus-
tomer as follows:

{E} PragmaDev Process - BPMN Models - O x

Model Edit Search View Execution Simulation Windows Help

- - Il I RIS K

Pizza |
I = ==
'\ CEALEE
L3 Page setup
Element properties
s
Lo 2 Simulation properties
S
&
' £ Current scenario: |car_deliveny
O
.’ Time parameters: basic ~
]
4 ‘:} | f;k Processing time: | Triangular distribution ~
®, : noney) : Mede: |10.0
| i | oder |10/ ]
' ' '
'
O, | ; | Min: |50 @
' ' '
- ] . .
4 ip1zza ! i receipt Max:  |20.0 @
Y : 1 v ! Results: -
©r
* b Get to q Get the Give the Cost parameters: all v
= customer money receipt
- Fixed cost: MNe value ~
| Results: = ~
[
Unit cost: Fixed real value ~
Value: |01 [+]
Results: = -
Resource parameters: basic ~
Selection
Activity needs one resource set for |[EACH|~ | of the criteria: @
Nb. of resources with role Delivery:  »1 &+ | &) (=)
Control parameters: none ~
Parent process params
< > Simulation results
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Note that the delivery by car takes less time but is more expensive compared to the
delivery by bike.

"Save model" to apply all changes.
5.3 Running the simulation

With the Pizza.bpmn opened in the BPMN editor, and the main diagram shown, hit the
"Simulate" button:

@ PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help

+tB. 2B PLPOFP DB % e
|| & Pizza |Simulate ®

With both scenarios selected hit the "Run simulation with selected scenario(s)" button:

(£} Model simulation X

Select scenarios:

Scenario Repl.  Total P4 L] A

bike_delivery

car_delivery

(De)select all Total simulation time (s):  -.---
Initial log:

Results file: |Pizza_results 20240213-142245.bpsim - E\Project?\UserDocurmentation\Process\3.2\UserManualy Change...
’ §§ [Idle] Save results m
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When done, make sure the "Save results" is checked and hit the "Save results & close
dialog" button:

(€1 Model simulation X

Select scenarios:

Scenario Repl.  Total 4 e QA\\

bike_delivery 100 100 3000 0 0 100%

car_delivery 100 100 3000 0 0 100%

(De)select all Total simulation time (s): 42,214
Initial log:

Results file: | Pizza_results_20240213-142245.bpsim - E\Project?\UserDocumentation\Process\ 3.2\ UserManualy Change...

[Done] Save results m

o

A new simulation results file (in BPSim format) will be added into the project:

{C} PragmaDev Process - Pizza.bprj* - O X
Process  File Edit Element Check Windows Help

&~ &H b & 4

= Pizza.bprj

. Pizza.bpmn
E.«Code(weragﬂ =
pizza_ok.rdd
pizza_ko.rdd
property_always_get_pizza.bpsc
pizza_not_delivered.rdd

Team.brsc

B %5 Pizza_results 20230025-122429.bpsim

o Pizza.bpmn

Team.brsc

Save the project.

Note that simulation results files are not editable. They are always associated toa BPMN
file in the project, and opening a results file will open the corresponding BPMN file in
the editor and load the results with it.
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5.4 Simulation results

Double-click the simulation results file to load it in the BPMN editor. Right-click the
task Calm customer and select "Simulation results..." in the contextual menu. Make
sure "Show values" is checked to display the exact values® in the graph. The bar graph
will show the number of times the task has been executed for each scenario. Compared
to the delivery by bike, the number of complaints is significantly lower when a car is
used. Still with the results of the task Calm customer shown, hit the "Parent process
results" button:

PragmaDev Process - BPMN Models — m} x
Model Edit Search View Execution Simulation Windows Help
(ol N N gl VI G IR LR K
Pirza
" g = O -
| ™ | = [Z=
LES} Pay the Get Page setup
pizza receipt
Element properties
o i i Simulation properties
H |
N ! money, i Simulation results
! )
1 | i Results file: |Pizza_results_20230207-151408 bpsim - C:\Users\gaw
' H 1
i ! : Summary Details Logs Resources
. i
I =
: T
| . i
: : ! Parzmeter <
] ' ]
natience H v T = = . = = . g
P - : T B B g B g B H
& | : :
© i ' |
| H i
L calm | [ H
customer \ ' !
=l | 220000 T . B [ty [} L) [
= Where is my pizzal ooy e s e e
— ; : |
| ' |
i ] i
et ! | !
i ] i
| ] |
i ' i
i i i
| i |
i ' i
i | i
_| Make the | I :
pizza ' ' ! O
i | i
i I i
i I i
. H .
TR I -
faszey ITECEIpt Show values
| v |
O
Scenarios Graphs
- bike_delivery - count
v - car_delivery
£ >
F'y
£
~
Result set in file Pizza_results_20230207-151408.bpsim loaded.

9Note that the exact values may differ from the figure.
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Select "Cost: unit" in the "Parameter":

PragmaDev Process - BPMN Models — m} x

Model Edit Search View Execution Simulation  Windows Help
BB e | AR @D e B K

Pizza

~

= - -

Page setup

Element properties
Simulation properties
Simulation results

Results file:  Pizza_results_20230207-151408.bpsim - C:h\Users\gaudinhDi

Summary Details Logs Resources

Parameter: | Cost: unit v
005 025
015
i ] i
| . i
i ' i
i ] i
Make the ; | :
pizza | " :
| i i
i I i
| i i
i I i
N . N
TR | -
TPIzTE] ITECEIpT Show values
] ]
. Scenarios Graphs
Deliver
the pizza - bike_delivery - min/mean/max
v - car_delivery
< >
'y
E
~

Result set in file Pizza_results_20230207-151408.bpsim loaded.

The graph will show the cost for both scenarios, i.e., bike and car delivery. Observe the
cost of bike delivery being significantly lower compared to the delivery by car.
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Change the selection in the "Parameter" to "Time: elapsed":

@ PragmaDev Process - BPMN Models

Model Edit Search View Execution Simulation Windows Help
= T
TE B0 P REr L DS % E K
|| & Pizza L]
| x|
LE] Page setup
Element properties
L | ; i Simulation properties
1 |
. ! money, i Simulation results
1 i
., i \ ) i Results file:  Pizza_results_20230207-151408.bpsim - C:h\Users\gaudinhDi
30 minutes O Pizza offits way ' ' I
-, A oo ' : ' i Summary Details Logs Resources
SHery—torpIEee T ' !
@» | ! 1 ! i Parent process results
7 ) T v T
O, i i i . ! Parameter: | QAR ElE) 37
] i !
: Tpatience N ' : - 5 g g g
’ | : | : : 7 ? :
» = : ' :
| ' |
calm | ! :
customer i ' 1
[S—— . H R 2155 L 1151
Where is my pizza? 1 H | I U i
: H : 11703
| H i
foes I ' i
— i ' i
i ' i
| | |
y . y
i ' i
i ] i
| i i
i ] i .
_| Make the \ " i L ’
S I | ; ; b : . . ‘
I ' I Lt
i I i
| i i
i I i
N . N
1 N
ip1zza: irece1pt Show values
' v '
. Scenarios Graphs
Deliver
the pizza - bike_delivery - min/mean/max

- car_delivery

i

The graph will show the times of delivery for both scenarios.
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Select the "Resources" tab to see how occcupied were the resources during the simula-
tion.

(€} PragmaDev Process - BPMN Models — o X
Model Edit Search View Execution Simulation Windows Help
R E IR I e R K
€ Pizza |
= =
i e Q-
[LE3] 1 Page setup
1 Element properties
1 1 Simulation properties
A Ask for & Simulation results
sl @
[ X Resuls file: [Pizza_results 20230207-151408.bpsim - C:\Users\gaudin\Desktop!\Process\Tuterial
30 minutes Pizza ofeit:
-, . Summary Details Logs Resources
qeryfor
@, Scenariofreplication: | bike_delivery v| /o -
O, Resource: (Repl. overview) >
4 Cool 5 (S S (S (S () S B S ] o=
P’ =\ Ccalm Unqualified S O G S S O S 16 00101
4 custome
[; N 4
= Where is my pizza?
—
o
wake tf
pizza
I R
Tme(miny» |© 5 W 15 20 2 0 3 & & 0 55 @ 6 T 75 & 8 @ % 100 05 10 W5 120 125 10 135 140 W5 0 15 160 165 170 U5 W0 185 190 195 20
< >
v | |8 Expert as CSV... Pl
< >
4
~
408. bps.

One can see that at some point the Cook was unoccupied, because there were no more
pizzas to make.

A summary of simulation results can be exported in CSV format. For that, in the "Sim-
ulation" menu select "Export simulation results summary...":

@ PragmaDev Process - BPMN Models

Model Edit Search View Execution  Simulation  Windows Help

’ = Simulation scenarios...
& . » Change current simulation scenario... Ctrl-Alt-C
JB Pizza Load external BPSim data...

‘......l

| * |
[LES)

Y Export simulation results summary...

Launch simulation...

Get
receipt

Load simulation results 4

[,

GHeETy fort PJ-.A‘.{.E

® | §
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The summary is presented as follows:

Scenario name ﬂ Element id.

B2 count B sum B2

SEM_SYMB_74 bike_delivery
SEM_SYMB_74 bike_delivery
SEM_SYMB_74 bike delivery
SEM_SYMB_74 bike_delivery
SEM_SYMB_75 car_delivery
SEM_SYMB_75 car_delivery
SEM_SYMB_75 car_delivery

SEM_SYMB_40

SEM_SYMB_40 lag time

SEM_SYMB_4_f04a6565a02766464843044cedf61F06  unit cost
SEM_SYMB_40

SEM_SYMB_4_f04a6565a0e766464843044cedf61f06  unit cost

5.5 Simulation log

processing time
SEM_SYMB_4 f04a6565a0e766464843044cedf61f06 elapsed time

processing time
SEM_SYMB_4_f04a6565a0e766464343044cedf61f06  elapsed time 22.5566684311

0.519761483762 1.96603417837 1.16008888002

997
14.4044283258
21.5529981079  181.512284158 117.026818542
0.0525929304574 0.248221128912 0.147681130701
700

143.873354224 B0.9784614735

With the simulation results shown, go to the "Log" tab. Select one the entries and hit

the "Save as MSC..." button:

€3 PragmaDev Process - BPMN Models
Model Edit Search View Execution Simulation Windows Help

R - I R

t;.|@P

Piza

FE
&

Pizza fhcei satisfied

Ask for
pizza

" |30 minutes

. .
query—forpizza

Page setup

Element properties

Simulation properties

Simulation results

. ;

\ '

: |

. ' |
[ caln '

customer ! ' :

. . _ | : h
Where is my pizza®? | ! !
- H | i
| i 1
O i ' i
I | | 1
| | 1
| i :
I : I
i ' |
i i '

1

Make the '

pizza

piz7a TeTEIpT

Deliver
the pizza

Results file: Pizza_results_20230207-151408.bpsim - C:\Users\gaudin\Desktop\Process\Tutorial

Summary Details Logs Resources

Show totals: | globally

Scenario/replication/run  End Time Cost Log file
= bike_delivery

& Replication 0
0 93.9618179791 0148733741488 bike_delivery-0-D.csv
1 170706528394  0.143829430868  bike_dlelivery-0-1.csv
2 154865177704 0.190556481803  bike delivery-0-2.csv
3 bike_del
4 173126183365 0.186554406325  bike_delivery-0-d.csv
5 165910458851 0.117398385029  bike_dlelivery-0-5.csv
6 165626258881 0.142170342  bike_delivery-0-.csv
7 154506646754 0.197428181144  bike_delivery-0-T.csv
8 147431985082 0.157462419232  bike delivery-0-8.csv
9 133446283714 0.170092628841  bike_delivery-0-.csv

@ Replication 1
0 153.049323569 023192337908  bike_delivery-1-D.csv
1 157627256124 0.128367130575  bike_delivery-1-1.csv
2 166228086659  0.202078345886  bike_delivery-1-2.csv
3 100.836918013  0.131220311286  bike_delivery-1-3.csv
4 183472500423 0.151650873036  bike_delivery-1-d.csv

Show final state
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Name it log. rdd and save it. The trace will be added to the project:

@ PragmaDev Process - Pizza.bpr)®

&= & b & W4

O

*

(= Pizza.bprj

L Pizza.bpmn

Ey CodeCoveragel
pizza_ok.rdd
pizza_ko.rdd
property_always_get_pizza.bpsc
pizza_not_delivered.rdd

o Team.brsc

T

izza_results_20230925-122429.bpsim
. Pizza.bpmn

Team.brsc
-

log.rdd
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and opened in the MSC editor:

Pt

‘ Customer ‘ ‘

Clerk ‘ ‘

Chef ‘

Delivery boy

A

Order a pizza

A\

Diagram  Edit Search View Export Windows Help

B e & i@ PR AE

log

@ e

-

*

{wni| 2023-80-25T11:00:00.030
2023-89-25T11:00:00.038
2823-89-25T11:00:80.034

-+| 20823-89-25T11:00:00.034
2823-89-25T11:00:60.034
2023-89-25T11:00:90.634
2823-89-25T11:00:60.034

—h
2823-89-25T11:00:80.034

A

<A | 2023-89-25T11:00:00.034

@
2823-89-25T11:00:80.034

11—
2023-83-25T11:00:00.047
2823-89-25T11:00:60.047

s
2023-83-25T11:00:90.047

—

pi\zza order

psN

Make thi

e pizza

[

| Deliver the ppl

5.6 Critical path

The critical path analysis was checked in the simulation option window. In order to view
graphically the critical path, select the Heatmaps tab in the right panel of the editor and

one of the scenario.
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The one for the bike should look like this:

PragmaDev Process - BPMN Models - a X
Model Edit Search View Execution Simulation Windows Help
@B e | ALAN» L e DB e le [
Pizza
=
[ * | €& = -
L21) Hestmap
order a Pay the Get Eat the Example heatmap [example.bhmp]
pizza receipt pizza
’ . bike_delivery: average activity resource wait time
X 2 Hungry Pizza Satisfied
a <@ bike_delivery: probability of appearence on critic
b 3 pizza order Ask for money car_delivery: average activity resource wait time ;
car_deliver robability of appearence on critica
' 30 minutes - i fy of pp
i query tor pizza
.
calm
customer
4 @ U7 Y B | -
K Order received Where is my pizza? ™ J
g
— 100
'§ 75
z |y Make the
B —r
— 50
S s —
Fy
5
g 25
B
2
v — 0
8 5
The waiting time for a resource looks like:
PragmaDev Process - BPMN Models - a x
Model Edit Search View Execution Simulation Windows Help
P EB e 2| RPHP L DB e - L]
Pizza
-
) 6=
%4 Heatmap
Order a Eat the Example heatmap [examplebhmp]
el =
> L 4@ bike_delivery: average activity resource wait time
2 Hungry Satisfied
> s bike_delivery: probability of appearence on critic
Z
. = pizza erder car_delivery: average activity resource wait time /
. car_delivery: probability of appearence on critica
30 minutes
’ UETy o piTzE
!
-
A
+ Calm
customer
5 order received Where is my pizza?
Z
— 3123
5 H
2 2343
sy Make the
B b
— 15.62
e
z
S
fad Deliver the pizza
; 781
D
i
- — 0.00
g 5

As a first quick analysis, it is missing one unqualified employee so that, one employee
stays in the shop to take the calls, while the other one is delivering the pizzas.
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6 Conclusion

During this tutorial we have been through:
« BPMN,
Project Manager,
BPMN Editor,
BPMN semantic check,
BPMN Executor,
— Interactive,

— Automatic,
BPMN Explorer,

— Complexity,

— Reachability,

— Deadlock,

— Property,
BPMN Simulator,

— Resources

— Time & cost,

— Scenarios,

~ Log,

— Optimization & trade-off,
— Critical path.

PragmaDev Process is a powerful tool that allows creating, editing, checking, executing,
exploring, simulating, and optimizing BMPN models.
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