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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:

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

Process  File Edit Element Check Windows Help

= 5 O & |4

<unnamed project>

Save the project via the button in the toolbar:

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

Process  File Edit Element Check Windows Help

= B &5 0O
Save BPMN project
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Name the project Pizza:

@ PragmaDev Process - Pizza.bpr) O

Process  File Edit Element Check Windows Help

&~ & B & W

>

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

Name it Pizza:

@ PragmaDev Process - Pizza.bpr) O

Process  File Edit Element Check Windows Help

& & B & [

>

'TAdd new BPMN/MSC/PSC/GPSL file to project

@ PragmaDlev Process - Pizza.bprj®

Process File Edit Element Check Windows

& & b & [

| pod

Help

‘EI Pizza.bprj

In the same way create and add another BPMN file named DeliverPizza to the project:

@ PragmaDev Process - Pizza.bprj® O

Process  File Edit Element Check Windows Help

&~ &H B & W

*

= Pizza.bprj

| Pizza.bpmn

L Emeemban ]

2.2 Pools and lanes

Double click Pizza.bpmn in the Project Manager to open it in the BPMN Editor:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
+ 8 - Bo e P L\UL L AI»EED G K
3 Pizza |
I, =
@,
(O
*,
Create a horizontal pool via the tool button:

@ PragmaDev Process - BPMMN Model Diagrams

Model Edit Search View Execution Windows Help

+8 =Ble L, Lrun

Jm Pizza

.‘.....JI

[, | ]

. ‘ Horizontal pool
and name it Customer:
Customer|

Resize the pool using the points to create space for other elements:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help

+ 8 -BlodArRuuuudreuedws

| B

=

>

s Fose i

Create another pool named Vendor and resize it:

(€} PragmaDev Process - BPMN Madel Diagrams - m] X
Model Edit Search View Execution Windows Help

tE B9 AR w0y e ee

E@pfzm
.

e

|sCBOos @ NN

9
¥

L < e ——— >

Create three horizontal lanes inside the Vendor using the tool button:

@ PragmaDev Process -
Model Edit Search Vi

-E ]

&3 Pizza

e

L,

=. )

o, | Hoonaiine
*

Name them Clerk, Chef, Delivery Boy, and resize them as shown:
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PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
THE =@ « 2l b i HP W ® 0 0E | ¥
Pizra
A
,
»
L8 5
E
a
2
= I
£
(=]
w
»
v
-
—
o
=
13
@
=
(%]
“
g
-
>
@
=
T
o
=
3
s
w
a
v
< >

2.3 Processes

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

PragmaDev Process - BPMN Model Diagrams - m] x
Model Edit Search View Execution Windows Help
TE @ M e e P @RS e
Pizza
-
,
»
Order a - Pay the Get Eat the
-, ;E; pizza pizza receipt pizza
i) E Hungry Pizza received Satisfied
O |2
v
60 minutes Pizza on its way
v
h

Sequence (or message) flows are drawn as a straight line by default. To create non-
linear paths, right click a flow to Add waypoint, and move the waypoint to the desired
position:
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Open definition

Properties...

Add waypoint (Ctrl+Alt+click) k‘
C

lean-up waypoints

i Make link straight )
B0 minutes 60 minutes

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.
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 60 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 Model Diagrams - [m] x
Model Edit Search View Execution Windows Help

T E B e 3 Pl e i H P @ B S i

Pizza
'
Order a - Pay the Get Eat the
-, . plzza receipt pizza
Pizza received Satisfied

Hungry

Customer

Ask for
pizza

60 minutes Pizza on its way

Calm
customer
o | Bake the
pizza

Order received where is my pizza?

Vendor
Chef

Deliver
the pizza

Delivery Boy

The Vendor process says the following:
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« 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” he/she will
try to Calm customer.

« The Clerk will also forward the received order to the Chef, so that he/she can
Bake the pizza.

« When ready, the Chef will hand over the pizza to the Delivery Boy so that he can
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.

To complete the Customer-Vendor collaboration draw the following message flows:

PragmaDev Process - BPMN Madel Diagrams - m] X
Model Edit Search View Execution Windows Help

T B BP9, LU G EH» N D S K

Pizza

»
Order a
b pizza
, O
v

Hungry

Pay the Eat the

pizza

Satisfied

Customer

\ \
A pizza order! money!

60 minutes Pizza ofiits way

1
r3 : N |
ot T

]

I

I

i

i

I

I

I

I

:

T

1

I

i

o| Bake the |
pizza i
i

i

i

]

i

.

Deliver

the pizza

Order received

Vendor
Chef

B . U I AR PR P P R

Delivery Boy

Let’s define now the call-activity Deliver the pizza. In the Project Manager double
click DeliverPizza.bpmn to open it in the editor. Draw the following:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
+ 8RB0 PRPULLLAI»LELED G K

[ Piza | 3 Deliverpizza

Customer

ipizza ' ireceipt
' '

'
O

Give
the
receipt

When creating the message flows be sure to draw starting from / ending to either the

border or header of the pool Customer.

Save the diagram and go back to the Pizza.bpmn. Right click the call-activity and then

Link to process...:

Open definition

Properties...

a3

Make link straight

Clean-up waypoints

Add waypoint (Ctrl+Alt+click)

Select the single available option (except none) in the dialog and hit OK:
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C} Process selection *

Choose a process to link to:

(none)
DeliverPizza.bpmn: kmain'l

Right click the call-activity and then Open definition:

Deliver

the pizza .

L Opendetnion )
Link to process...

Properties... B

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

This should display the DeliverPizza.bpmn 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:

A window will pop-up showing the result of the semantic check on the model:

Pragmalev Process - Pizza.bprj - O >

Process File Edit Element Check Windows Help

V‘!I‘Check syntax & semantics

= Pizza.bprj

DeliverPizza.bpmn

Messages

-- Checking syntax/semantics of 'H:/ProjectiDoc/Process/1.0Mutorial/Models/Pizza.bpmn' ...

Error: ID: SEM_SYMB_4: Invalid or missing trigger for Intermediate Throw Event.
Error®: ID: SEM_SYMB_4: Intermediate Throw Event must have at least one outgoing Sequence Flow.

Close Save dialog text as...

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

{C} PragmaDev Process - BPMN Model Diagrams. - O X
Model Edit Search View Execution Windows Help
fEl%|wwﬁﬁw§§§ﬁw‘|>wu.®@|@ﬂ" L]
|| Pizza [
-
| &
,
L 8 . Order a pizza @ Pay the pizza Get re:emH Est the pizza
-, g Hungry o Pizzs Rceived . Sarisfied
s '
- ¥ ' 7
O, 2 pizzs ordert i noney !
i N "
H
' its way
'
-
—_—
[s20=4
i
")
. @ —F O ey L
E  Order received
5
|z
s |8
foiotl
:
3
g
= Deliver the
4 pizza
v
< >

Replace the intermediate event with a terminate end event to correct the errors:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
‘I‘Elw,;@|wwﬁﬁw§$&§u|>ww.®@|@r K
3 Pizza |
Do "
|,
,
® . Order a pizza @ Pay the pizza Gat receipt Eat the pizza
v
E Hungry Pizza Fgceived Satisfied
-, 2 H ! [
0 E pizza order} : noney | :
\ ask for pizza : :
H
b 58 minutes o Pizza ohtits way
T '
. query for pizzal
-
—r L
ot
1
i
. B T@ e L
= Order received
5
£ |z
= |5
bainr!
R
i O C
B -
: @
& pizza
] N
2 B
v
L <€ >

Re-running a semantic check on the model should not list any errors:

@ Messages >

--- Checking syntax/semantics of '"H:/Project/'Doc/Processi.0MutorialModels/Pizza.bpmn' ...
Evenything's fine!

Close Save dialog text as...

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 Model Diagrams
Model Edit Search  View Execution Windows Help

‘I‘Elaw|wwﬁﬁ§gééé§s@m‘|b VQ\{_F)@‘@W
J €3 Pizza V‘TRecord

This will allow us to record the execution in the MSC Tracer:
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(£ MSC Tracer - O X
Trace View Windows Help

B2 ~2° D

JB <MNew 1> N
Tracing

We can now start the execution via the Start button:

@ PragmaDlev Process - BPMMN Model Diagrams
Model Edit Search View Execution Windows Help

AP w i @ >

J £ Pizza | Start

Start events and executable flows will be marked in blue:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
-ER-IER AT E TN I B X K
Pizza |
A
|,
»
e, Order a i
pizza Pay the pizza Get receipt Eat the pizza
= H Fungry @ fizza Rceived Savisfied
2 ¥ ! T [)
Q, 2 pizza order ' nnneyi |
Ask for pizza !
»
58 minutes Pizza ohbits way
v H
query for pizzai
-
— e
el by paienee
= I ............................
& Order received
5
2 |%
I
faipr !
Loy
O O
g
= Deliver the O
] pizza
5 &)
v
< >
F'y
3
A
Execution started...

Please note that generally speaking only sequence flows, 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:

Customer

- L]
plzza orders

Clerk

Order received

The next (and only) step will be for the Customer to send the pizza order tothe Clerk;

to continue click the message flow:
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Customar

. -
pizza order :

Clerk

There are two independent sequence flows that can be executed. Clicking both flows
will result in:

Customer

. .
pizza order ;

1]
. I |
] +
A @
Order received iy

Clark

Vendor
Chef

By entering the event gateway, the Customer will wait for its pizza to be delivered (i.e.,
the Pizza received event) and starta 60 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:
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(£ MSC Tracer - O X
Trace View Windows Help
& &R e

JEB <New 1= |
Customer Clerk
Customer Clerk
Order a pizza
B L"pizz,a_ﬁnl:ier
T
Y
Tracing < >

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:
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Customer

. .
plzza orders
v

Order received

Clerk

Eake the

Vendor
Chef

Notice that the Pizza received event is no longer active because the 60 minutes
event was triggered. In this situation the Customer is asking the Clerk for his/her pizza,
while the pizza is being baked by the Chef. If query for pizzais sent:

Hungry

Customer

i '
pizza orders
'

Order received

Clerk

By clicking the two sequence flows, the Clerk will Calm customer while the later will
be waiting for a feedback for his/her query (i.e., the Pizza on its way event):
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p;acﬂgw:

Customer

Clerk

Order received

flow:

Customer

. L]
pizza orders

] — b

H Pt T T 1
1 patience
i

i
|
I
1 ] i
]
[~ Calm customer E
Order received Bre 1s my plzza?

Continue by clicking the two looping sequence flows:

Clerk
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- i -
Fizza fRcelved

Customer

Clerk

Order received

Vendor
Chef

The Customer will get back to waiting for the pizza or for another 60 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 Bake the pizza:
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Get receipt

Pay the pizza Eat the pizza

Satisfied

m
&

Calm customer

Now its time to Deliver the pizza. Thisis a BPMN call-activity which calls the pro-
cess defined in DeliverPizza.bpmn. 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
execution will block (deadlock) because the activity will wait for the receipt message
before sending the pizza message. Stepping in the call-activity will open Deliver -
Pizza.bpmn in the editor and start the called process:
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@ PragmaDev Process - BPMMN Model Diagrams

Get the
money

receipt

- O X
Model Edit Search View Execution Windows Help
B =Ble s ALPuuiullmOe v H
|53 Pizza 3 DeliverPizza |
A
[
@
E
S
8
I3
3
O
5 . 5
I
ipizza money| ireceipt
I
i i
) , )

Execﬂfian:sfarieé...

@

We can Give the pizza to the Customer by clicking the sequence flow:

Customer

receipt

O--=---1

Glve
the
receipt

Get the
money

and then the message flow of the pizza:
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Customer

receipt

) . i

Give
the
receipt

Get the
money

If we switch to the Pizza.bpmn in the editor we can see that the Customer has indeed
received the pizza and can proceed with the payment:

(£ PragmaDev Process - BPMN Model Diagrams - O x
Model Edit Search View Execution Windows Help
fE‘m|@Mﬁﬁ§a§§§§§i§s‘|W.O.“’”W‘”§’>“-’ L]
Pizza | DeliverPizza |
A
|,
'
L X O & e @ o Get raceipt H T }—.O
L BE Hunary Pirza :aived® ; Satisfied
2 : .
O, = pizza ordert : money ) :
i H
H
,
v
query for pizzal
-
—
|
ot H
1
= Order raceivsd ¥
3 |-
§ |2 Bzke the
£ |S pizza
&
=
2
v
< >
F's
*
~
Execution started...

Click the sequence flow and then the message flow for giving the money to the Delivery
boy:
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Get recelpt Eat the pizza }—QO
Satisfied

T

Switch again to DeliverPizza.bpmn and click the sequence flow to Get the money:

Customer

receipt

the
recelpt

Continue by clicking all possible flows until there is nothing left to do, i.e., execution is
finished:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
-ER-IER AT E TN I B X K
3 Pizza ‘B DeliverPizza |
Do -
|,
,
.. Y @ Pay the pizza Get receipt Hmﬂapm}o—oe
= H Tungry - Pizza Rceived Sarisfied
H : T
O, 2 pizza nrdari : Inneyi
H B H
» f H
H Pizza ofdits way i
4 : H |
! : :
. . :
— : :
r— i
ot | :
=+
| : :
i
M . :
= 1 gmessssseseeees
& Order received e 0
T i
i
.
] R
s s ol
§ |£ Bake the P
2 |5 pizza i B B
‘..
‘..
I B &
.,
v T
o C
g
: O
H =]
: s )
v
< >
F'y
¥
~
IExecutlon flnlshedll

The Stop button will stop the execution:

@ PragmaDev Process - BPMN Model Diagrams
Model Edit Search View Execution Windows Help

ot o> RO e 5w

|| Pizza 139P | DeliverPiza

5

Bl B BE e

We can save the recording via the Save trace button in the MSC Tracer:

@MSCTracer
Trace View Windows Help

88~ ~ Il

J ) j Save trace

Give it a name (e.g., pizza ok), and it will be added automatically to the project:
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£} PragmaDlev Process - Pizza.bprj* - O >

Process  File Edit Element Check Windows Help

& 5 B & [4

= Pizza.bprj
| Pizza.bpmn

| DeliverPizza.bpmn

-=- pizza_ok.rdd

3.3 Automatic execution

3.3.1 Single-trace execution

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

£} PragmaDlev Process - BPMN Model Diagrams
Model Edit Search View Execution Windows Help

T8 = BH e | Pl s i wi 4P

Pizza

i @ R T
Replay

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

CF MSC traces for Pizza %

Trace to replay:

Cancel

The pizza ok will be opened in the MSC editor:

PragmaDev Process V1.0 Page 28



PRAGMADEV
Tutorial

PR@CESS

{€ PragmaDev Process - MSC Diagrams - O X
Diagram Edit Search View Export Windows Execute Help
=] HiEE, AN o 3
T EHEARB o BX L L ED K
JB pizza_ok |
oo |
- Customer Clerk Chef Delivery Boy
.......I
LY
RO =
Ll I
Order a pizza
T pizza order
T
Y
....i... v
e el minutesgb
]
T Ask for plzza
Y
q
W
- |« >

while the execution will start automatically in the BPMN editor:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
‘I‘Elw;@|wwﬁﬁm§sg§u|WIOOWWW L]
3 Pizza |
Do "
|,
U —
® I : [t 3 e @ oy s e Get receipt Ext]thelpizea
v
-, Fungry Pizza I:Ewed : 5 Satisfied
o 3 pizza ordert : naney | !
4 Ask for pizza H |
H
b Pizza ohtits way
O '
7 :
v query for pizzal
-
— T e
ot
= I ------------
= Order received
H
lE
s |s
boioe!
oy !
O <
g
> Deliver the n
E pizza
E B
v
>
F'y
&

Click the Step button in the MSC editor:

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

J €3 pizza_ok “Step

The first sequence flow will be selected in the MSC editor:
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@ PragmaDev Process - M5C Diagrams

- O *
Diagram Edit 5Search View Export Windows Execute Help
= = :
TEHEARB o BX L LN BD K
JB pizza_ok |_
oo |
- Customer Clerk Chef Delivery Boy
LY i
A
.'I-.....'Il
Order a pizza
‘”p'izza‘order
T
Y
R A J
[—
- 60 minutes%’
4
M Ask for pizza
Y
L
W
- |« >

and executed in the BPMN editor:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
-ER-IER AT E TN I B X K
3 Pizza |
Do -
|,
—
.
4 N
™Y 6¢—- Order a pizza (@) @ Pay the pizza Get receipt Eat the pizza
b Y,
E Fungry Pizza fceived Satisfied
o | ; ; 8
0 2 pizza ordent : norey '
\ #sk for pizza : :
H
b Pizza ohtits way
O '
7 :
v query for pizzal
-
— L
ot
= I ------------
= Order received
H
E |z
= |&
boioe!
oy !
3 O <
2
> Deliver the n
:
3 ]
v
< >
C 1 F'y
E ne 2
Execution started...

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:

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

T HEARB o RBX LA RO
J 3 pizza_ok V‘S[Run

Execution will continue until no more steps are left:
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@ PragmaDev Process - M5C Diagrams

- O *
Diagram Edit 5Search View Export Windows Execute Help
= = :
TEHEAR o BX LR I O K
JB pizza_ok |
oo |
- Customer Clerk Chef Delivery Boy
.......I
LY i
— the A
ey receipt
receipt- - -~
Y -
<7
Get receipt
....‘..I
s W
Eat the pizza
v
- |« >
|Execution finished!l F's

Check also the BPMN editor:
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) PragmaDev Process - BPMN Model Diagrams — a x
Model Edit Search View Execution Windows Help
-ER-IER AT E TN I B X K
3 Pizza ‘B DeliverPizza |
Do -
|,
’ o
® Order a pizza Pay the pizza Get receipt Eat the pizza
v _
- g Tungry . Pizza Mceived . Sarisfied
H
e Ry ! )
O, E pizza order noney} :
» Pizza offits way
v query for pizza A
*, H :
—_ == T———— H :
d | patience ] : ]
o L =+
[l H s H H 1
v H : '
' H ]
M - m : : ;
1 —— H e —
= Order received + wilere is my pizza? ' H i
2 i i
B
i
g |5 i
b Bake the ‘-
2 [ pizza H
..
a0
.
v T
- .
g
: O
] pizza
3 £
v
< >
F'y
&
~
Execution finished!

Use the Stop button to terminate execution.

With the pizza ok opened in the editor, find the 60 minutes timer and change it to 30
minutes:
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@ PragmaDev Process - M5C Diagrams

Diagram  Edit Search  View Export Windows Help

T EHEARDDBRBXE

AP

J €3 pizza_ok

o | e

.

1Y

*+% %%y

= Customer

Clerk

Chef

Delivery Boy

d 1

Order a pizza

e Y

|| 36 minutes %ﬂ‘

=

— £

™ "'p'iaza‘order

T

Y

Execution finished!

&

Save the modified MSC trace as pizza ko via the menu "Diagram / Save As..."; it will

be added to the project:
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{€ PragmaDev Process - Pizza.bprj* - O >

Process  File Edit Element Check Windows Help

&= & b & [

= Pizza.bprj
| Pizza.bpmn
| DeliverPizza.bpmn

pizza_ok.rdd

-=- pizza_ko.rdd

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

{CF MSC traces for Pizza X

Trace to replay:

ET

pizza_ok

QK [: Cancel

In the MSC editor click the Run button. Execution will stop at the timer symbol com-
plaining about "text mismatch":
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{€% PragmaDev Process - MSC Diagrams - O X
Diagram Edit  Search View Export Windows Execute Help
= 8
T HEHEAR o BX PR I O K
JB pizza_ko |
oo e
- Customer Clerk Chef Delivery Boy
.......l
LY i
- &
e ed
Order a pizza
"'p'izza order
T
Y
....‘..l
s |F 30 minutes =
QO Ask for pizza
A 4
b W
- |« >
~lElement's text does not match!| 4

3.3.2 Multi-trace execution

Stop execution (if still running), and with Pizza.bpmn opened in the editor, click the
Replay all button:

@ PragmaDev Process - BPMM Model Diagrams
Model Edit Search View Execution Windows Help

flﬂ%‘@@@ﬁﬁﬁé&%&%&ﬁ@‘b L@ D Gy G

JB Piza Replay all

Select pizza okand pizza ko by clicking on them while holding Ctrl. With both traces
selected click the Resume button:
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@ M5C Trace Execution

Select MSC traces to replay:

MSC Trace

Status

> [X]

Resume

The traces will be executed in the background, and the result of such execution will be

shown in the Status column:

@ MSC Trace Execution

Select MSC traces to replay:

MSC Trace

pizza_ok

Status

FAIL : element's text does not match
PASS

Double-clicking a failed trace will:

« Open the trace in the MSC editor and select the concerned element:
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Diagram Edit Search View Export Windows Help
=l e, am ™ a
THE2AR o BXEBAA ki
JEE pizza_ko |_
oo | e
- Customer Clerk Chef Delivery Boy
LY Il
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Order a pizza
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- e
A J
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==l 30 minutesw‘
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QR Ask for pizza
=
= Y
£ S
& v
- |« >

« Select the corresponding element (if possible) in the BPMN editor:
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Model Edit Search View Execution Windows Help
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3 Pizza |
Do -
|,
. (
@, Order a pizza = et e Get recespt Eat the pizza
-, % Pl.zza\f;iwzd : 5 Satisfied
9 . ' H T
O. E pizza order: money |
: ack for pizza : |
H : '
' : o i.ts way : |
H ' : H !
4 H query for pizza! ' : :
: " : H :
. : | ‘ : :
! ' ' ! '
» R - ' \ |
; ‘ i :
ot : L
V + T "
v H '
@ Cala custoser :
'57 Order received Wijere is my pizzat o
HE
I
: P
: |z Bake the [
=[S pizza Voo
o
[
I Lot
oy
O o
3
= Deliver the
] pizza
3 6]
v
< >

PragmaDev Process V1.0 Page 40



Tutorial

4 Verification

Verification of BPMN models in PragmaDev Process is done via OBP (see User Manual).
PragmaDev Process supports verification of:

« Complexity: enables full exploration of the model using either a BFS (Breadth
First Search) or DFS (Depth First Search) algorithm.

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

4.1 Complexity check

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

PragmaDev Process - BPMN Model Diagrams
Model Edit Search  View Execution Windows Help

Pizza Run OBP

Select either BES or DFS and click the OK button:

OBP options for Pizza >

Property to verify:

DFS
OBP heartbeat (>0 ms): 1000
Max messages per flow (=0): |10

Observe the increasing number of configurations' while waiting for the exploration to
complete, and stop OBP when done:

'The exploration will be interrupted before completion when using the free version of PragmaDev Pro-
cess.

PragmaDev Process V1.0 Page 41



Tutorial

Please note OBP must be stopped in order to close the exploration window.

£} OBP Execution

Running OBP with 1000 ms heartbeat and 10 max messages per flow:

INFO: Loading Buchi language plugin

INFO: Loading Remote language plugin

INFO: BFS state-space exploration

INFO: Connecting to localhost: 50005 (attempt 1)

HEARTBEAT: configurations=0 status=INCOMPLETE result=UIMNKNOWN
HEARTBEAT: configurations=186 status=INCOMPLETE result=UMNKMNOWMN

HEARTBEAT: configurations=279 status=COMPLETE result=SATISFIED
COMPLETED

= o B @ b3

4.2 Property verification

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:

Process File Edit Element Check Windows Help

& &5 b &5 (4

C} PragmaDev Process - Pizza.bprj™ - O

>

=1 Pizza.bprj
[ Pizza.bpmn
| DeliverPizza.bpmn

pizza_ck.rdd

pizza_ko.rdd

[=] property_always_get_pizza.rdd

Double click on it to open the MSC/PSC Editor, and draw the following property:
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@ PragmaDev Process - M5C Diagrams — O
Diagram Edit 5Search View Export Windows Help

o | @

Customer Clerk Delivery Boy

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.

To verify this property, with the Pizza.bpmn opened in the editor, click the Run OBP

button. Select property always get pizzaand click OK:

{7 OBP options for Pizza >

Property to verify:
BFS

OBP heartbeat (>0 ms): 1000

Max messages per flow (=0): |10

coc
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Observe the result returned by OBP saying that the property was violated.? Property
violation will activate the Record button, click it:

OBP Execution

Running OBP with 1000 ms heartbeat and 10 max messages per flow:

INFO: Loading Buchi language plugin

INFO: Loading Remote language plugin

INFO: LTL model-checking

INFO: Connecting to localhost 50005 (attempt 1)

HEARTBEAT: configurations=0 status=INCOMPLETE result=UMNKMNOWMN

HEARTBEAT: configurations=19 status=COMPLETE result=VIOLATED
COMPLETED

# 3 M

Record

The sequence of events that violated the property will be automatically replayed in the
editor:

2The exploration will be interrupted before completion when using the free version of PragmaDev Pro-
cess.
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and recorded in the MSC Tracer:
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Trace View Windows Help
=] &R In

Jﬁ <MNew 1> |

Customer Clerk Chef Delivery Boy
* ~
Y
] linutes%%
hsk for
plzza
T query-for fizza
A
Y
Calm
customer
1 1 1 ] v
Tracing < >

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 Conclusion

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

— Automatic,
BPMN Verification,
— Complexity,

— Property.

PragmaDev Process is a powerful tool that allows creation, editing, checking, executing,
and verifying BMPN models.
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