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Chapter 1.

Overview

The SAVARA project aims to leverage the concept of a choreography (or conversation) description to
provide design-time and run-time governance of an SOA.

A Choreography provides the means to describe the service interactions between multiple parties from a
global (or service neutral) perspective. This means that it is possible for an organisation to define how
an end-to-end business process should function, regardless of whether orchestrated or peer-to-peer service
collaboration will be used.

Although in simple situations, a BPEL process description (or BPMN process model) can provide a
description of the interactions between multiple services, this only works where a single orchestrating
processisin control. The benefit of the choreography description is that it can be used to provide a global
view of a process across multiple orchestrated service domains.

This document will outline how the Choreography Description isbeing used as part of SAVARA to provide
SOA governance capahilities for each phase of the SOA lifecycle.

When a validated design has been approved by the users, it can be used to generate an initial skeleton of
the design and/or implementation for each service.

1.1. Describing an Architecture using Choreography

WS-CDL, or Web Service Choreography Description Language, isacandidate recommendation from W3C.
Although associated with W3C and Web Services, it isimportant to begin by stating that the Choreography
Description Language (CDL) is not web service specific.

More recently the BPMN standard, under the guidance of the OMG, has introduced its own Choreography
Model to complement the previous Process and Collaboration Models.

The purpose of a Choreography isto enabl e the interactions between a collection of peer to peer servicesto
be described from a neutral (or global) perspective. Thisis different to other standards, such as WS-BPEL,
that describe interactions from a service specific viewpoint.

In essence a Choreography description declares roles which will pass messages between each other, called
interactions. The interactions are ordered based on a number of structuring mechanism which enables
loops, choices and parallelism to be described. In WS-CDL and BPMN2 Choreography, variables used for
messages and for conditionals are al situated at roles. There is no shared state rather there is a precise
description of the state at each role and a precise description of how these roles interact in order to reach
some notion of common state in which information is exchanged and processed between them.

In Choreography we use interactions and these structuring mechanisms to describe the observable
behaviour, the messages exchanges and the rules for those exchanges and any supporting observable state
on which they depend, of a system.




SOA Lifecycle Governance

1.2. SOA Lifecycle Governance

1.2.1. Design Time Gover nance

Design-time governance is concerned with ensuring that the resulting system correctly implements
reguirements (whether functional or non-functional). A choreography description can be used to ensure that
the implemented system meets the behavioural requirements.

The behavioural requirements can be captured as a collection of scenarios (e.g. sequence diagrams) with
associated example messages. This enables an unambiguous representation of the business requirementsto
be stored in a machine processable form, which can subsequently be used to validate other phases of the
SOA lifecycle.

Once the choreography description for the SOA has been defined, it can be validated against the scenarios,
to ensure that the choreography correctly handles all of the business requirements.

Once the service enters the implementation phase, it is important to ensure that it continues to adhere to
the design and therefore meets the business requirements. Currently this is achieved through the use of
techniques such as continuous testing. However thisis only as reliable as the quality of the unit tests that
have been written.

When a'structured' implementation language has been used, such as WS-BPEL, it will be possible to infer
the behaviour of the service being implemented, to compare it against the choreography description.

Detecting incorrectly implemented behaviour at the earliest possible time saves on downstream costs
associated with finding and fixing errors. By using static validation against the original design, it ensures
that the implemented service will deliver its expected behaviour first time. This is important in building
large scale SOAs where different services may be implemented in different locations.

There are two other areas where a choreography description can be used as part of design-time governance,
that are not currently implemented in SAVARA:

 Service lookup — the choreography description can be used to determine if a service already existsin the
Service Repository that meets the appropriate behavioural requirements.

* Service unit testing - this can be achieved using the scenarios originally specified to document the
behavioura requirements. Rather than develop an independent source of test data, the scenarios can be
used to validate the sequence of messages sent to, and received from, a service, as well as validating the
contents of the messages returned from the service under test.

1.2.2. Runtime Governance

Runtime governance ensures that the SOA executes as expected according to predefined policies. In this
context, a choreography description can be used in two ways.




First Steps

1.2.2.1. Servicevalidator (Futurefeature)

The choreography description represents the interactions between multiple services to deliver a business
goal. To validate the behaviour of each individua service, within the choreography description, the
behaviour of each service can be derived from the choreography.

The derived behaviour (or “endpoint projection”) of a service can be used within a 'service vaidator'
to monitor the inbound and outbound messages for the service, to ensure they conform to the expected
behaviour. If an invalid message is detected, it would be possible to block it, to prevent it from causing
subsequent problems in downstream systems. The error can aso be reported to a central management
capability.

The SAVARA runtime governance infrastructure will provide the ability to configure service validators to
monitor the behaviour of individual services.

1.2.2.2. Process correlation (Futurefeature)

Validating each servicelocally can enable errorsto be detected quickly, and the effects of the error prevented
from contaminating other systems by blocking the erroneous messages.

However local service specific validation may not be adequate to identify errors that would affect the end-
to-end business process. Therefore the message activity at each service validator can be reported to acentral
'process correlation engine' which can reconstitute a global view of the business transaction, and determine
if it matches the expected behaviour as defined in the choreography description.

Thebenefit of acorrelated global view of thedistributed businesstransactionisthat it can befurther analysed
to ensure other governance polices have been followed —e.g. SLAS.

1.3. First Steps

Thefirst step will be to follow the instructions in the Getting Started Guide to install SAVARA.

Once installed, the next step should beto try out the examples available on the Savara downloads page.




Chapter 2.

Scenarios

2.1. What isa Scenario?

A scenario is essential arepresentation of a particular path through a business process.

Business processes usually have number paths that can be taken during a transaction. A simple example
is when purchasing some goods, where one scenario maybe that the customer successfully completes their
purchase, after receiving an appropriate credit rating. Another scenario may be that the customer has a bad
credit rating and therefore the business transaction must reject the customer's purchase reguest.

In most business transactions there will be many different variationsthat could occur, and by defining these
scenarios it is possible for business stakeholders to clearly define their needs (i.e. requirements), and for
those scenarios to be used in subsequent phases of the software devel opment lifecycle to ensure the system
being built meets those needs.

An example of a scenario representing a successful purchaseis:

Buyer Store CreditAgency Logistics

[

buy(BuyRequest)

21

[checkCredit(CreditCheckRequest)]

—

[checkCredit(CreditRating)]

P

L
\ldeliver{DeIiveryRequest)|

[deliver{DeliveryConfirmed)

buy({BuyConfirmed)

pl

Figure 2.1. Example of a complete scenario




Creating a Scenario

2.2. Creating a Scenario

After creating an Eclipse project, and optionally a sub-folder to contain the scenarios being created, select

the "New->Other..." menu item on the context menu for the project or folder in which the scenario be
created. Thiswill show the following dialog:

& New &)

Select a wizard

Create a new Scenario

Wizards:

s

) =

P = Plug-in Development
> = Remote System Explorer
v (= Savara
.
P (= Server
I = SQL Development
P (= Tasks

P (= User Assistance
b = Weh

==

a

@ Next > | ‘ Cancel

Figure 2.2. Wizard for creating a new scenario

Select the Savara->Scenario item and then press the Next button, when you will be requested to enter the
name of the scenario file, and then press the Finish button.

L successfulPurchase.scn &2 = 0| 5= Outlin 3 [El Task =g

[ select
(&= Scenario %
T Role

-

Event
Group

~. Message
Link

= Send

=1 Receive

i Elapsed
Time

% Import
Scenario

Scenario Editor | Simulation Log

[20 Markers = Properties 32 4% Servers [ Data Source Explorer | [ Snippets = ¥ =8

General Name:

Author:

Description:

Figure 2.3. Theinitial empty scenario

When the scenario is first created, it will have a blank canvas. If the Properties view is selected (at the
bottom of the Eclipse window), and then the canvasis selected, the Properties view will show the properties




Adding Rolesto a Scenario

associated with the scenario, i.e. name, author and description. These fields should be complete to provide
aclear identification of the scenario, its owner and the details of what use case it represents in the context
of the system being built.

2.3. Adding Rolesto a Scenario

A Role is a participant within the scenario. It represents an entity that is actively involved in performing
tasks to help achieve a particular business goal.

We currently assume that there is a one-to-one mapping between a role and a service being implemented,
although thiswill not always be the case. On some occasionsarole may begin asahighlevel concept, which
may evolve through the design process to become multiple services, possibly implemented by a single top
level composite service associated with the role. It is also possible that a role may represent a human (i.e.
manual) task.

To add a new role to the scenario, simply select the Role item from the left hand palette and click on the
canvas. Therole is displayed as a vertical line, with a box at the top containing the role name (which is
"<unknown>" until avalid value is defined).

[» select
= Scenario e
T Role

Event <unknown=
Group

~., Message
Link

— Send

= Receive

i Elapsed

Figure 2.4. Adding aroleto the scenario

When theroleis selected, the Properties view will show the property fields appropriate for thisitem. At this
point, the role should be named. For example, in our example scenario we will create three roles, Buyer,
Store and CreditAgency:




Defining an Interaction

l&! SuccessfulPurchase.scn £2

[; select
(= Scenario )
T Role

Event
Group

~, Message
Link

— Send
== Receive

i Elapsed
Time

& Import
Scenario

Buyer

Store CreditAgency

Figure 2.5. Scenario with threeroles defined

2.4. Defining an Interaction

An interaction represents the exchanging of a message from one role to another role(s).

Thisis achieve by dragging alink between the 'originating' (or 'source’) role to the 'destination’ (or 'target’)
role. This will cause 'send' and 'receive’ message events to be added to the source and target roles, with a
link between drawn between them.

= Scenario
T Role

Event
Group

~, Message
Link

— Send

<= Receive

Gl

Buyer Store

[
> ]

Figure 2.6. Adding a message link to represent an interaction from one role to

another

While the link is selected, go to the Properties view to set the relevant properties for the message.




Defining an Interaction

£ Markers = Properties E3 iib servers | ¥ Data Source Explorer | [ Snippets
General [] Error Expected
Operation: buy Fault:
Add

Parameters:

Figure 2.7. Setting the propertiesfor a message link

The "Error Expected” property is a checkbox that can be used to indicate that this message is expected to
be incorrect when used for simulating or testing against other artifacts.

The "Operation" field represents the name of the operation being performed. In cases where the target
architectureis message oriented, thismay not seem necessary, however it can be useful to clarify the purpose
of the interaction.

Theoptional "Fault" field isused to provide afault name for theinteraction, in situations where the message
exchange represents a fault response.

The "Parameters"’ list represents the one or more pieces of information that should be exchanged with the
message. Pressing the 'Add' button will show another dialog window:

= &

Type [ {http://www.jboss.org/examples/store } BuyRequest

Value BuyRequest,me|

N

Cancel

Figure 2.8. Define a message link parameter

The "Type" field represents a fully qualified type name. The value within the curly braces defines the
namespace, and the remaining text is the 'local part'.

The"Value" field represents a path to the file containing the example message value. The path can define a
relative path, asin theimage above, from the scenarioslocation. So this exampleindicates that the message
value file ( BuyRequest.xml ) isin the same folder as the scenario file that is referencing it.

{21 Markers | = Properties 3 i Servers i Data Source Explorer [ Snippets
General [ Error Expected
Operation:  buy| Fault:

{http://www.jboss.org/examples/store} BuyRequest [BuyRequest.xmi] Add

Parameters:

Figure 2.9. Message link propertieswith parameter defined

Once the parameter has been defined, it will be displayed in the parameters list as above and the text
associated with the message link will be updated to summarize the information.




Representing Elapsed Time

= Scenario £
T Role

Event Buyer Store

Group
[_n

~., Message

Link buy(BuyRequest)

=]

- Send

1 Receive

Figure 2.10. M essage infor mation displayed on the diagram link

It is aso possible to select the individual send and/or receive message events from the palette and attach
them to the appropriate roles, with or without alink to connect them. For example, if a'send message event'
is placed on aRole, with the associated message information, thiswill indicate that the role sends a message
but the intended recipient does not get it for some reason.

Thisisan example of where we want to represent aninvalid (or negative) use case. Although thismay seem
counter intuitive, it can be useful to be able to specify anti use cases, asaway to document situationsthat we
don't want to be implemented. Through the use of the 'Error Expected’ field (associated with the Message
Link properties) it isalso possible to identify which parts of these negative scenarios should observe errors,
and therefore can be used for automated testing.

2.5. Representing Elapsed Time

As previously described, scenarios allow usto represent different paths that may occur through a business
process.

Although most of these paths will be based on actions taken by the various roles involved in the scenario,
occasionally scenarios also need to be able to indicate what should happen when no action occurs - i.e. a
'time out' situation.

Aswearebuilding up our scenario, if appropriate, we can introduce an 'elapsed time' event into the scenario.
So if we start with an interaction to the CreditAgency, e.g.




Composing Scenarios

Buyer

[

Store CreditAgency
buy{BuyRequest)
>
[creditCheck(CreditCheck))
TR ]
[
creditCheck(CreditRating)
il

Figure 2.11. Scenario showing path where timeout will not occur

Wethen want to be able to define a scenario to represent the case where the CreditAgency does not respond
within acertain time period. To add an 'elapsed time' event, simply select the "Elapsed Time" icon from the
palette and select the vertical location on the diagram where the event should be added. It will introduce
aregion horizontally across al roles.

[ Select
= Scenario
T Role

Event
Group

~, Message
Link

— Send
1 Receive

4 Elapsed
Time

% Import
Scenario

Buyer Store CreditAgency

L
buy(BuyRequest)
21

[creditCheck{CreditCheck])]

—

Elepmect 120

[buy(BuyFailed) fault UnableToCheckCredi]
&

21

Figure 2.12. Scenario representing the case where a timeout occurs, and the
behaviour that should follow

This can be used to document that the maximum timeout should be 2 minutes (120 seconds), and a so used
during simulation/service testing to ensure the implementation correctly handles the timeout.

2.6. Composing Scenarios

Scenarios, like any other model, can benefit from reuse.

10



Composing Scenarios

This section shows how scenarios can be composed, to allow common "sub" scenarios to be reused as part
of high level scenarios. The benefit of this approach is the maintenance of scenarios, where a common
sequence of messages exchanges between the same set of roles, is relevant to many use cases. When it
becomes necessary to make a change to this common scenario, it only needsto be performed in onelocation
to be applicable to al use cases.

Thefollowing is a scenario related to performing the credit check:

Store CreditAgency

_\_\_\_‘_|—\_
lcreditCheck(CreditCheck))|

=
[

—_—
[creditCheck(CreditRating)|

>4

Figure 2.13. The scenario to be shared (or composed) within multiple higher level
scenarios

This can then be used within a higher level version of the Successful Purchase scenario:

! SuccessfulPurchaseMain.scn 22

[+ Select
= Scenario £
T Role

Event Buyer Store

Group
[ >
e 'Llfilr?lisage buy(BuyRequest)

— Send

2]

b dmpart: CrediChack son

~ Receive

i3 Elapsed
Time

Figure 2.14. An example of a scenario that composes another scenario
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Generating an Image

2.7. Generating an Image

The Scenario diagram can be generated as an image for inclusion in documents or simply to be printed.

To generatetheimage, select the" Scenario-> Generate Image” menu item from the context menu associated
with the scenario background:

L&l SuccessfulPurchaseMain.scn L& CreditCheck.scn 2

[: Select
= Scenario B
T Role
Event Store CreditAgency
Group
) 1 sage reditcheckiCreditcheck)
R
— Send
Copy
Receive .
. Simulate
4 Elapsed
Time Bur;As ;| S
Debug As :
= Create Message Links
X Import Profile As >
Scenario
Validate
Team >
Compare With >
Replace With >

Figure 2.15. Generating an image from the scenario

Thiswill display afiledialogto select the name, type (e.g. bmp, png, jpeg, etc) and location for the generated
imagefile.

2.8. Scenario Simulation

The scenario simulation is triggered either using the button on the toolbar, or the "Scenario->Simulate”
menu item on the context menu associated with the diagram background:

U |[G-6 | &S S| @
vll_/,l
52 " simulate Scenario |

Figure 2.16. Toolbar button for ssmulating the scenario

Thiswill display a dialog window to capture information used to simulate each of the roles defined in the
scenario, e.g.

12



Scenario Simulation

& Scenario Simulation (z)
Buyer
Model: “ =
Model Role:
Simulator: | 2
Store
Model: [ ()
Model Role:
Simulator: | =

CreditAgency

Model: [ (o)

Model Role:

Simulator: | =
Logistics

Model: [ ‘Z‘
Model Role:

Simulator: | C\

§imulate‘ |gancel|

Figure 2.17. Scenario simulation dialog

The next step is to associate a model with one of the roles. This is achieved by selecting the "..." button
next to the model field, which allows the user to select the model file. A model file can be anything - if the
fileis a supported representation, then its selection will result in the "Model Role" and "Simulator" combo
boxes being popul ated with valid values.

The "Model Role" field displays alist of roles that are derived from the selected model. This enables the
role name defined in the scenario (shown in blue associated with the border), to be associated with therole
within the model.

The "Smulator" field displays the list of simulators that can be used to validate the scenario against the
model. Some model types may have more than one simulator implementation - thiswill be discussed more
in subsequent sections. When a new simulator is selected, then the "Model Role" list will be updated based
on the list of model roles determined by that simulator.

Once the first model has been selected, the user will be prompted to ask whether the same model should
be used for al rolesin the scenario.

13



Scenario Simulation

(& Scenario Simulation [x]]

Buyer

Model: Ifhumefgbrown;‘demos;savaraﬁecIipse}wurkspe @

Model Role: | Buyer =

Simulator: | Protocol simulator >

Store:

Model: I [..]

Model Role:

Simulator: | & \

&
CreditAgency

Should model be set for all roles .
Model: =

Model Role:

Simulator: | | Yes | =]

Logistics

Model: I ™

Model Role:

Simulator: | & \

§imulate| |Qantel|

Figure 2.18. First model selected in the scenario smulation dialog

If the model that was selected was specific to therole (i.e. it represented an implementation just relevant to
the particular role), then press the No button. However if the model is associated with more than one role
in the scenario (i.e. a choreography), then pressing the 'Y es' button populates the smulation dialog, using
the "best guess' to select the model role relevant for the scenario role.

14



Scenario Simulation

o =

Buyer

Model: lszorkspacefpurchasing;PurchaseGoods,bpmn (]
Model Role: | Buyer =
Simulator: | Protocol simulator =
Store-

Model: [z,fworkspacefpurchasing,‘PurchaseGoods.bpmn ‘Z‘
Model Role: | Store ¢
Simulator: | Protocol simulator =

CreditAgency

Model: [z,fworkspa[efpur[hasing;PurthaseGondsbpmn L
Model Role: | CreditAgency =
Simulator: | Protocol simulator =
Logistics

Model: [z,fw0rkspacefpurchasing,‘PurchaseGoods,bpmn| (]
Model Role: | Logistics 2]
Ssimulator: | Protocol simulator =

|.§imulate.‘ |gancel|
L K

Figure 2.19. Scenario simulation dialog fully configured to verify a choreography
model

When the "Simulate" button is pressed, then message events (associated with the specific roles) in the
scenario are simulated against the models specified in the dialog. If the message event is valid, its node
will be displayed in green. If however the event is unexpected, then it will be displayed in red. When this
occurs, either select the role, message link or particular red node, and then pick the "Simulation Log" tab at
the bottom, to see log information returned from the simulator regarding the erroneous role or events.

NOTE: If a scenario 'message event' has been marked as 'Error Expected’, then it will be displayed with a
red border - but when simulated, the color within the message event node will be green if the node failed
as expected, but red if the event did not generated an error.

15



Create BPMN2 Choreography and Process Models

& SuccessfulPurchase.sen =0
[; select
(= Scenario <
Event .
Group buy(BuyRequest)|
=, Message -
Link
= Send »
creditCheck(CreditCheckRequest)
%= Receive “‘“",
(}j Elapsed
Time »
creditCheck{CreditRating)
& Import > Ll
Scenario
»
delivery(DeliveryRequest)
P |
[delivery(DeliveryConfirmed]|
p

buy(BuyConfirmed)
b |

Scenario Editor| Simulation Log

Figure 2.20. Example of a valid ssmulation against a choreography model

Finally the simulation can be reset,
-l wr [ S ¥ -

v~ [o]@

Reset Simulation

Figure 2.21. Toolbar button to reset the simulation

2.9. Create BPM N2 Choreography and Process M odels

Version 2.1 of the tools introduces a preview feature that will take a group of scenarios, representing
different valid pathsthrough abusiness process, and generate the appropriate BPMN2 Choreography Model
(i.e. Architecture) and BPMN2 Process Models (i.e. designs - one per distinct role in the scenarios).

To perform this action, select all of the relevant scenarios and then select the " Savara->BPMN2->Create
Architecture and Designs' menu item, as shown in the following figure:

[ CreditRating2.xml Bun As

'n CustomerUnknown.scn el

) CustomerUnknown.xm|  Erofile As
Team

Compare With
Replace With

(¥ DeliveryConfirmed.xm|
[ DeliveryRequest.xml
A InsufficientCredit.scn

@ invali o, Generate >
2 InvalidStoreBehaviour.|  20Urce | I

' SuccessfulPurchase.scril il

2] successfulPurchase.simulation

VvV VYV

Figure2.22. Menu item for creating the BPM N2 ar chitecture and design artifacts
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Create BPMN2 Choreography and Process Models

Once selected, this menu item will display a dialog to obtain the main name of the models to be created:

Architecture & Design Models

Enter the model name

Purchasing|

Figure 2.23. Define the name of the ar chitecture and design models

When the "OK" button is pressed, this will cause the Choreography and Process Models to be created:

la! InsufficientCredit.scn

la! InvalidstoreBehaviour.scn
InvalidStoreBehaviour.simulation
f Purchasing_Buyer.bpmn

f Purchasing_CreditAgency.bpmn

f Purchasing_Logistics.bpmn
B Purchasing_Store.bpmn

f Purchasing.bpmn
lar SuccessfulPurchase.scn

SuccessfulPurchase.simulation
MK = rrharas

Figure 2.24. List of generated models

The Choreography is defined in Pur chasi ng. bpm , with each role having a process model named
Pur chasi ng_<Rol eNane>. bpnm .

17



Chapter 3.

Choreography

3.1. What isa Choreography?

A Choreography represents the description of how multiple participants (or roles) interact to achieve agoal .

In a Service Oriented Architecture context, it provides a service neutral view of a complete architecture,
documenting how the services should communicate with each other in a peer-to-peer manner. This
description can be used to understand the compl ete process at ahigher level, and then used to generateinitial
template service designs (or implementations) for each of the participants within the choreography.

The BPMN standard has been around for some time, although it was focused on providing a standard
notation for describing business processes.

In 2011 amajor new version of the standard was created under the OMG with the following goals:

 provide a standard meta-model, to support interchange
« define execution semantics for the process model
* add a choreography model to the existing process and collaboration models

The BPMN2 Choreography can be created using the Eclipse BPMN2 modeller that is bundled with
the Savara Eclipse tooling, as well as being available from: http://eclipse.org/projects/project.php?

id=soa.bpmn2-model er

3.2. Creating a Chor eography

To create a BPMN2 Choreography, select the “New->Other...” menu item on the context menu for the
project or folder that will contain the file, which will display the following dialog:

& New’ 2]
Select a wizard —
Wizards:
]
¥ Plug-in Project B
P = General
P (= BPEL2.0 H
~ = BPMN2
& m
P = Choreography L
P = Connection Profiles
b = Cvs
P (= Database Web Services &)
If‘:?,\ Next > | ‘ Cancel

Figure 3.1. Select the'New->Other..." menu item to create a BPM N2 diagram

Select the “BPMN2 Diagram” under the BPMN2 category and press the Next button.
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Importing Schemas

New BPMN2 File
Select a BPMN 2.0 Diagram Type.

A Process describes a sequence or flow of

Activities in an organization with the
(o] objective of carrying out work. A Process
contains Activities, Events, Gateways, and
o Sequence Flows that define its execution

semantics.

A Collaboration is a collection of Participants
Im shown as Pools, and their interactions as

shown by Message Flows. A Collaboration
”m' Diagram may also include Processes within

the Pools and/or Choreographies between
the Pools.

A Choreography formalizes the way business
E /| & Participants coordinate their interactions.
= = = The focus is not on orchestrations of the
0"@"@"@"0 work performed within these Participants,
H i but rather on the exchange of information
.3 (Messages) between these Participants.

@ < Back " Next > I [ Cancel

Figure 3.2. Choose the Choreography button at the bottom

Aswe wish to create a choreography, you should now select the bottom button and press the Next button.

[_

New BPMN2 File

Enter a file name for the new Choreograp

Location: [!Purchasing

File name: [Purchasinngpmn

Figure 3.3. Enter the name of the Chor eography file

Thefina step in creating the diagram isto nameit, and then press the Finish button.

3.3. Importing Schemas

Once the diagram has been created, it is useful to establish any XSD schemas (with their namespaces and
prefixes) before making use of them when building the diagram.

[(5 Project Explorer 2 =g

-

S

~ & Purchasing

[5] creditAgency.xsd
[s] store.xsd

Figure 3.4. Add schemasto the Eclipse project
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Importing Schemas

In this example, we copy two existing schema filesinto the newly created project.

NOTE: Normally this information can be established on the fly when specifying the item definition, but

currently does not work, so needs to be done as a separate step. So could possibly remove this step when
thisfeature is available again.

I Tasks| £ Properties £2 ® v =0

Unnamed Choreography Diagram

ipt ; . o
Description ~ import List
Data Items - "
Diagram Add | Namespace Prefi Namespace Location Import Type
Definitions

]

Advanced

@

Figure 3.5. Usethe'Import List' available from the Properties view

Open the Properties view and select the diagram background. Then select the 'Definitions' tab (as shown

in the image) and scroll down to the Import List section. Pressing the'Add' button will show the following
dialog:

Browse for an XML alFile to/Import =]

Import Type-

@ XML Schema (XSD) () Web Service Definition (WSDL)

Import Source
@ Resource O File O URL C WSIL

Select Resource to Import

~ 1= Purchasing
b & .bpmn
[s) creditagency.xsd
S

Available Types:

~ [l BuyConfirmed : StoreType
@ id : string
amount : integer
~ [g] BuyFailed : StoreType
id : string
@® amount : integer
~ [e] BuyRequest : StoreType [~
w [ B}

i Loaded platform:/resource/Purchasing/store.xsd [481ms]

= [ Schema targetNamespace—httpwaw.]buss.urg/ex:ﬂ

@ | cancel || oK |

Figure 3.6. Locate and import the schemas

Locate the X SD schemafile(s) and press the OK button. Although in this case we have two schemas within
the project, it is possible for the schemas to be located using a few different mechanisms.

NOTE: URL location does not seem to work currently —and it would also be useful to define an import for
anamespace/prefix that does not have an associated schema, as the location is optional.
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Defining a Choreography Task

3.4. Defining a Chor eography Task

When a Choreography Diagramisinitially created, it will create adefault Choreography Task. It ispossible
to simply change thisinformation as the starting point for your diagram, but for the purposes of this article
we will create a choreography task from scratch — so select this default choreography task and deleteiit.

Componentsto beincluded in the Choreography Diagram are provided in the palette on the right hand side
of the canvas. We initially want to start the diagram with a “Start Event”, a“ Choreography Task” and a
“Sequence Flow” to connect the two. This should then look like this....

Resource - Purchasing (BPMN2) - Eclipse|Platform SEE

Eile Edit View Navigate Search Project Run Window Help

A TR == T =R

5 |Zohesouccs)

< S ®|100% v
[ Project Explorer &2 = O | & *Purchasing 2 =8
B % = i Palette 3
[ 2 kselect g
[5) creditAgency.xsd {} Marquee
[ Purchasing.bpmn b (= Connect... «
[s) store.xsd — Sequence
Flow
— Choreography Task EENREEESES | =
(= Tasks @
(] Choreog...
Task
T (= Gateways <
z & Exclusive | |
Gatewa
8= Outline 52 . [E] Task List =g ¥
ST
< E=Events o
Start
An outline is not available. P )
¥ Tasks | = Properties i3 = ¥ =0

[J ChoreographyTask Choreography Task

Description ~ Attributes
Choreography Task

Id ChoreographyTask_2
Advanced

Name Choreography Task

» Documentation List

e

Figure 3.7. Add thefirst Choreography Task to the canvas

The Properties view will show the details for the newly create Choreography Task, allowing you to change
its name to something that reflects what it represents, e.g. “ Submit Purchase Order”.
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Defining a Choreography Task

- Purchasing (BPMN2) - Eclipse SEE
Eile Edit View Navigate Search Project Run Window Help
B e Q| . ;] |Lp_-,Resource|
[ Project Explorer &2 = O | & *Purchasing 2 =8
B & = 17 Palette 3
urchasing =
[§) creditAgency.xsd a {7} Marquee
[& Purchasing.bpmn ‘E‘ (= Connect... <«
[s] store.xsd j — Sequence
Add Participant Flow
Add a new Participant to this ———
BEEE Choreography Task |=-Tasks @
(] Choreog...
Task
(= Gateways <«
& Exclusive | |
Gatewa
8= Outline 52 . [E] Task List =08 ¥
< & Events @
Start
An outline is not available. - fa__h )
| Tasks | ] Properties 23 = ¥ =0
[ ChoreographyTask Choreography Task
Description ~ Attributes
Choreography Task Id ChoreographyTask_2
ctianced Name Choreography Task
» Documentation List
e

Figure3.8. Usethe'Add Participant’ button toadd participantstothe Choreography
Task

The next step is to establish the Participants that will be performing the interaction associated with the
Choreography Task. As shown in the diagram, the Choreography Task has a short cut button (also available
viaits context menu) to add a participant.

When this button is pressed, it will add a new participant to the task, or if available, also present a list
of existing participants that can be selected. The first participant added to the choreography task will be
considered the 'initiating participant’, which meansit will send the message. If two messages are associated
with the same choreography task (e.g. representing a request/response pattern), then the initiator sends the
request, and the other participant would return the response. In general, only associate two messages with
a choreography task if the associated 'operation’ will only have the single response type. If it has multiple
response types (e.g. one normal and one or more faults), then separate choreography tasks should be used
—aswill be seen later in the purchasing example.

( Participant 3 )

-—- Choreography Task

Figure 3.9. First participant added to the Choreography Task
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Defining a Choreography Task

When the parti cipant band has been added to the choreography task, it can be selected to focus the Properties
view on its properties. The name can then be changed to something more meaningful, for example Buyer.
The following image shows the task after both participants have been added and their names changed.

Buyer

| Choreography Task

Seller

Figure 3.10. Participants given names using the Properties view when focusing on

the participant band

Now that we have defined the choreography task to represent an interaction from the Buyer to the Seller,

we now need to describe the message that will be passed between them.

~Purchasing (BPMN2) - Eclipse’ BEE
Eile Edit View Navigate Search Project Run Window Help
4~ g | & & =19 ;=] |LgResource|
[ Project Explorer 52 =g Purchasing &2 =0
B & = .¢ Palette D_
= 1= Purchasing [ select
[s) creditAgency.xsd {} Marquee
O o R & TS
[s] store.xsd ( Buyer ] —+ Sequence
4_‘@” Flow
i ————
Add Message Blasks “
== ChoreographyTask |, 44 2 new Message to this (L choreog...
Choreography Task Task

Seller )
8 Outline 53 . [E] Task List =08
-
An outline is not available.
¥ Tasks | = Properties 22

Unnamed Choreography Diagram

Description ~ Attributes

Data Items Name

Diagram Target Namespace

Definitions Type Language http://www.w3.0rg/2001/XMLSchema
Advanced

Expression Language http://www.w3.0rg/1999/XPath

(= Gateways «

< Exclusive
Gateway

)
(= Events @
St U

= v =0

i

a;

Figure 3.11. Associated message with the sending participant

As with adding participants, there is a short cut button (and context menu item) for adding a message,
associated with the participant band that is sending the message. So in the image above, adding a message
to the Buyer would define the request, as the Buyer is the initiator for this task (denoted by its white

background).
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Defining a Choreography Task

Message 1

Buyer ]

1

Figure 3.12. Message envelope decorator identifies the message being sent by the
participant

As with the 'Add Participant' action, if there are existing message definitions, then these will be presented

to the user to enable them to select a previously defined message. Otherwise a message icon will simply
be added.

¥ Tasks = Properties 2

Message 1

BuyRequest

Description  ~ Attributes
Message 1d
Advanced Name

BuyRequest

» Documentation List

Figure 3.13. Naming the M essage

The user can now select this message 'envelope' to view its properties and set its name, e.g. “ BuyRequest”.

Resource - Purchasing (BPMN2) - Eclipse Platform SEE

=y
Jj

v

e

File Edit View Navigate Search Project Run

%v

[ Project Explorer 52

B %
Purchasing
[5) creditAgency.xsd
Pu 13 10.0p

[s) store.xsd

8= Outline 52 . [E] Task List

An outline is not available.

=3 P

= B & Purchasing 22

=

}—————= Choreography Task

=8

-

| Tasks | ] Properties 23

BuyRequest

Description
Message
Advanced

Window Help

I | [ Resource)|

=8
1¢ Palette [
[+ Select
[~TBuyReques i Marquee

(= Connect... <

Bu:ye, ) — Sequence
Flow

(= Tasks « [

(] Choreog...
Task

(= Gateways <«

& Exclusive ||
Gateway

I,
(= Events @

A o
= v =8
- Attributes
Name BuyRequest
Item I| | v | | create New... | Edi..
L3

Figure 3.14. Createitem definition using the 'Create New' button
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Defining a Choreography Task

However the BuyRequest nameisonly alogical name, it does not define the details of the message structure.
Thisis ok when we are simply sketching the high level representation of a choreography, but to enable the
choreography to represent concrete details, we need to associate the message with an item definition.

In the Properties view associated with the selected message there is an 'Item’ field. This allows the user to
select a previoudy defined message type (e.g. from an imported XSD schema), or if an appropriate entry
does not exist, then we can press the 'Create New" button.

Create/New/ltem B
~ Attributes
Item Kind Ilnformatiun ‘ v
Is Collection [
Data Type Edit ...
K
cancel || oK

Figure 3.15. Set the data type associated with the item definition

The 'ltem Kind' field will aways be 'Information’, unless defining some abstract choreography describing
how physical items are exchanged. The 'Data Type' field references the detail ed message schematype. To
set the field, press the 'Edit..." button and set the value:

Data Structure =

Enter the data structure reference for this Item Definition

[nsl :BuyReques] ]

Cancel | | oK |

Figure 3.16. Set the name of the message type associated with the item definition

NOTE: Currently this only enables afree format string value to be defined — but should bring up the import
dialog and enable the user to select a specific type, creating the import entry on the fly if necessary.
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A Complete Choreography

Resource - Purchasing (Bl

Eile Edit View Navigate Search Project Run Window Help

= e

[ Project Explorer 52 = B & Purchasing 22

B 5 7
= = Purchasing
[5) creditAgency.xsd

B Purchasing.bpmn

[s) store.xsd Buyer

Choreography Task

8= Outline 52 . [E] Task List =g

<
An outline is not available.

¥ Tasks | = Properties 13

nsl:BuyRequest (Informational)

=[E]R]

{5 TnstBuyRequest (nfamationa

)

(= Connect... <«

(= Tasks

(= Gateways <«

(= Events

= Palette
[; Select
i Marquee

— Sequence
Flow

e B

@

(CIchoreog...
Task

& Exclusive
Gateway
T

£

Start

Description ~ Attributes
Message Name BuyRequest
Advanced

Item |ns1:BuyRequest (Informational)

| ~ ‘ ‘Create New... ”

Edit...

Figure 3.17. Message envelope text updated to reflect concr ete message type

Now that the message details have been provided, the diagram displays that information in place of the

logical message name.

NOTE: Currently does not actively update after this information is set — or when the message name is

changed (when no item definition set).

3.5. A Complete Choreography

Using the same steps as defined above, each of the choreography tasks can be created, and with a couple
of decision points we end up with the following business process.....

Customer Unknon
s18uyRequest (Phsica [ nsscresichecroqes Pysco

sart Chefk Cusiomer Knawn

Poor Rating
S
ustomer known |
= i Rating -5
Evaljate Credit Rating
CrediAgensy
Jnsacrediaing @
Good Rating

Figure 3.18. A completed Choreography
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Adding Service Interfaces

NOTES: Currently shows item definition kind as 'physical’ — default is 'information'.

3.6. Adding Service Interfaces

Although the choreography diagram (and underling model) now shows how messages are exchanged by
participantsin the choreography, these exchanges have not been defined in an SOA context, based on service
interfaces. Therefore we also need to define (within the model) how these message exchanges are grouped
into message exchange patterns (MEP) on interfaces associated with the participants.

Although this can be achieved by adding Interface and Operation components within the model, and
establishing the appropriate associations from the participants to the interfaces, thereis a short cut that will
derive thisinformation from the interactions in the model.

However beforeinvoking this utility, we have onefinal step that needsto be done. In the preceding sections
you have seen how to create messages and exchange them between participants as part of a Choreography
Task. Although this is adequate information from a message passing perspective, asit defines a reference
to the specific message schemathat is used, it does not indicate whether the message exchange represents
afault associated with a preceding request.

Therefore it is necessary to distinguish whether a particular message type is actually a fault (or error), to
enable the service interface derivation to correctly distinguish between normal and fault responses in a
service operation.

For each message type that needs to be highlighted as a fault, we need to create an Error component that
referencesthe sameitem definition. This Error component will essentially define the fault code for the fault,
which will be used when constructing the RPC operation signature.

Select the Data Items tab, from the Properties associated with the diagram canvas, and expand the Error
List :

Description » item Definition List

Data Items

Diagram » Message List

Definitions T

Advanced

Add Id Error Code Name

Error_1 CustomerUnknown CustomerUnknown
Error_2 1 AccountNotFound AccountNotFound
Error_3 | InsufficientCredit InsufficientCredit

Figure 3.19. Locate and expand the Error List in the Propertiesview

Using the'Add' button, create a new entry and configure its details to reference the required item definition
(representing the message schema) and error code;

~ Error List ~ Error Details

add 1d ~ Attributes

Remove Error Code CustomerUnknown

Error_2 Name CustomerUnknown
Error_3

== D]

Down Structure |ns3:CustomerUnknown (Physical) ~ | | Create New... Edit...

Figure 3.20. Add therequired Error definitions
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Verify the Choreography

Once dl of the required Error components have been created and configured, then select the " Savara-
>BPMN2->Add Service Interfaces " menu item, associated with the BPMN2 choreography file, to create
the appropriate interfaces and establish the necessary relationships.

3.7. Verify the Choreography

The Choreography represents an overall description of the architecture intended to support aset of scenarios
that define the business requirements.

Therefore, to ensure that the choreography correctly reflects those business requirements, it is import that
we can verify the choreography against those scenarios.

As described in the previous Scenarios chapter, each scenario can be simulated against the choreography,
to statically verify that the choreography addresses all of the use cases outlined in the scenarios.Once the
choreography successfully verifies against each of the scenarios, it can then be deemed to represent the
business requirements, and then be used to generate further service related artifacts.
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Chapter 4.

Service Contract

4.1. Generating a Contract

The Savara Eclipse tooling includes the ability to generate contracts from source models. These models can
vary, including (currently) choreographies and BPEL process definitions.

Select the " Savara->Generate->Contract” menu item associ ated with the context menu of the source model.
For example,

[¥] DeliveryRequest.x  Team >

¢ InsufficientCredit..  Compare With >

[ InvalidstoreBehay  Replace With >

[ Inval|dSt0reLog|c.| | Service

[§ logistics.xsd Properties Alt+Enter BPMNZ > 7\\—‘
T

[s) store.xsd Description Resource Path

L& successfulPurchase.scn

Figure4.1. Menu item for generating a service contract

This will display a dialog window to allow the user to select how each role, identified within the source
model, should be generated as a service contract:

& &
Service Role Contract Type
CreditAgency | wsDL A
Store | WsDL 3
Logistics | |
| CheckAll || clearall | i

| Cancel | | OK |

Figure4.2. Dialog for specifying the service contract infor mation for each rolein the
sour ce model

The "Service Role" check box is used to indicate whether that role, within the source model, should result
in a service contract being created.

The"Contract Type" field displays alist of contract generation types. Thislist will be dependent upon the
source model type, and so will not be discussed in detail here.

When the OK button is pressed, each of the contractsfor the enabled roleswill be created with their relevant
artifacts, within the current Eclipse project containing the source model.
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Chapter 5.

Service Design and I mplementation

5.1. Generating a Service

The Savara Eclipse tooling includes the ability to generate services from source models. These models can
vary, including (currently) choreographies and BPEL process definitions.

Select the " Savara->Generate->Service" menu item associated with the context menu of the source model.
For example,

- ) 1eam
@ InsufficientCredit.scp . ’

. Compare With >
& InvalidstoreBehavio Replace With N

ace Wi
@ InvalldStureLug\[.st‘ P | ‘
(] logistics.xsd 3
urchaseGoods. bprieA ki Alt+Enter | BPMN2 > Contract

§) store.xsd Description Resource Path Loc

& successfulPurchase.scn

Figure5.1. Menu item for generating a service design or implementation

This will display a dialog window to alow the user to select how each role, identified within the source
model, should be generated as a service design or implementation:

=5 )
Service Role Project Name Service Type
CreditAgency Purchasing-CreditAgency |BPMN2 Process ¢ \
Store Purchasing-Store | BPMN2 Process | |
Logistics Purchasing-Logistics
| checkall || clearal
Cancel ‘ ‘ OK A

Figure5.2. Dialog for specifying the service generation information information for
each rolein the source model

The "Service Role" check box is used to indicate whether that role, within the source model, should result
in a service being created.

The "Project Name" field is used to enter the name of the project that will be generated. The project name
is constructed from a combination of the model name and the role. If the project aready exists, then the
background of thisfield will bered, and the OK button will be disabled until either the servicerole checkbox
for that role is unchecked, or the project name changed.

The "Service Type" field displays a list of service generation types, which will be dependent upon the
installed plugins and will change as new target representations are supported. The particular structure of
each generated project will be dependent upon the service type selected. Some of these service types will
relate to implementation technologies (e.g. SCA Java and BPEL), while others may be used to represent
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BPMN2 Process

a service design (e.g. BPMN2 Process - athough a BPMN2 Process can also evolve into an executable
implementation).

When the OK button is pressed, each of the projects for the enabled roles will be created with their relevant
artifacts.

NOTE: Thelist of target 'service types isnot related to the source model type. So (for example) if the source
model isaBPEL processdefinition, thenit isstill possiblethat BPEL will be offered asatarget servicetype.
Although this may seem redundant, it can offer the opportunity to generate a abstract skeleton (observable
behavior) version of afully implemented executable BPEL process.

5.1.1. BPM N2 Process

When generating a BPMN2 Process model, there are some configuration properties that will guide how the
processis generated.

Select the source model (e.g. aBPMN2 Choreography) and select the Properties item from the menu:

[ FUTCN@sINgG_Ll ey

burchasing Lodt Savara >
urchasing_Logi

B M990 1pa Tools >
[&] Purchasing_Stor| |
l¢ SuccessfulPurchase.scn ) %! Problems 2 @ Jave

|2 SuccessfulPurchase.simulation 0 errors, 19 warnings, 0 o

+ = arhema _

Figure 5.3. BPM N2 Properties menu item

Thiswill display the properties dialog, from which the Savara->BPMN2 node can be selected:

& Properties for Purchasing.bpmn &
[ j?] BPMN2 o~ -
Resource
Choreography Path: /purchasing/requirements/Purchasing.bpmn
Run/Debug Settings i . [
< Savara Generate Message Based Service Invocations: |fa|se < |
Validation
Restore Defaults Appl
() | Defouts||_ Aoply |
@) | Cancel | | OK |
L3

Figure5.4. BPM N2 Properties dialog
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BPMN2 Process

The default (false) is to generate ServiceTask nodes when aclient roleisinvoking aservicerole (e.g. RPC
style). If the value is set to true, then individual SendTask and ReceiveTask nodes are generated.
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Chapter 6.

Validating Artifacts

There are two approaches that can be used to validate artifacts.

6.1. Static Validation of Artifact

For certain artifact types, that represent either global (e.g. Choreography) or local (e.g. Process) behaviour,
aprotocol definition can be derived that expresses the externally observable behaviour.

This behaviour can then be validated to determine certain properties. Currently only a limited set of
validation rules are provided, but these will be extended in future versions.

To enablethistype of validation, it isnecessary to explicitly set aproperty on the Eclipse resource. Thiscan
be achieved by selecting the Properties menu item associated with the resource, and accessing the Savara-
>V alidation node:

& Properties/for Purchasing-bpmn )
jf] Validation Py -
Resource
Choreography Path: /purchasing/requirements/Purchasing.bpmn
Run/Debug Settings o .
< Savara Validation Enabled: | false |2 |
BPMN2
Restore Defaults Appl
(I T>) (Festore Defouks) | apety ]
@) | Cancel | | OK_ |
L A J

Figure 6.1. Propertiesfor Validation

When enabled, the validation will place any errors or warnings detected in the Problems view. When a
problem (error/warning) is selected, it will open the appropriate editor and focus on the element that is
associated with the problem.

33



Validation between Artifacts

6.2. Validation between Artifacts

6.2.1. Dynamically verify the service implementation

Where asimulator exists associated with the service implementation technology, it is possible to replay the
message events defined within a scenario against an executing version of the service implementation, to
ensure that areal service instance handles the scenario correctly.

For example, a scenario can be simulated against a SCA composite definition. (Switchyard services will
be supported in the near future).

This type of validation not only ensures the externally observable behaviour is correct, but also validates
theinternal servicelogic.

6.2.2. Statically verify the externally observable behavior

For choreographies, service designs (which have no executable semantics), or implementations where
no simulator exists that can perform dynamic verification, it may be possible to simulate valid behavior
(as defined by a set of scenarios) against the protocol derived from the choreography/service design/
implementation.

This ensuresthat the choreography handles the business requirements outlined in the scenarios, and ensures
the service design and/or implementation has the correct communications structure to be able to interact
with other services (whether consumers or other producers).

For example, a scenario can be ssimulated against a BPEL process definition (and in the near future a
BPMNZ2 process model) to determine whether they have the correct communication structure, even before
they contain enough details to be executed.

6.2.3. Confor mance between Artifacts

Although not currently supported, the longer term goal will be to perform conformance checking between
related artifacts that are based on behaviour. For example a Choreography can be conformance checked
against a Process Model representing one of its roles, to determine whether it has compatible behaviour.




Appendix A. Revision History

Revision History

Revision 2-0 Feb 9th 2012 GaryBrown<gbr own@ edhat . conp
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