Getting the Exchange Rate from an External Web Service

/ Sequences ) Components - Compilation Testing

To implement the currency calculations, you need the exchange rate from USD to CHF. As mentioned
before, you now will get this exchange rate from an external Web service, the E2E Education Exchange
Rate Provider.

Web services are self-contained applications that can be published and invoked across the Web using
XML-based protocols. The E2E Bridge has a "Simple Object Access Protocol" (SOAP) adapter ready,
which enables you to use any other Web service as backend for the Bridge. Instead of reading data from
a database, the SOAP adapter sends a request to the other Web service and gets back a SOAP
response message. This message then is mapped to data items.
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The steps involved in calling a Web service through the Bridge are as follows:

1. Aclient requests the Bridge Web service.

2. The E2E Runtime makes a HTTP/SOAP call to the linked Web service.
3. The result is mapped to the defined data structure.

4. The output is returned.

Each Web service has its own distinct interface, defined by the names of the operations and their
parameters. Before an external Web service can be used, its interface definition must be imported to the
UML model or from a "Web Services Description Language” (WSDL) document. This functionality is
implemented in E2E Builder (also see the Builder User's Guide).

During the importing process of the WSDL, you can decide whether to create a test model to test the

external service or whether to import it into an existing UML model. The WSDL file provides all necessary

information to create an UML model, so the test model contains all necessary building blocks for you to
test the imported service.

Importing the WSDL and Creating a Test Service

You can create a test model while importing a WSDL or XML Schema file (XSD) directly from a file or via

a URL. You can import the WSDL from the attached file ExchangeRateProvider.wsdl or from the E2E
Cloud Server.
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Select WSDL / XSD File to Import as XMI }{
Choose the WSDL / XSD file you want to import as XMI.

v| @ > m-

xchangeRateProvider

File name: |Exd'1angeRaheProvider.wsd|

Files of type: | WSDL / XSD Files (“wsd, *.xsd)

Import WSDL | XSD
Enter the WSDL / X5D URL or File location.

|C:\.E2E Builder Projects\Educationyesources\ExchangeRateProvider . wsdl

Navigate to
the location
you saved the
WSDL file to.

Select it and
click OK.

The correct
path is now
displayed in
the window Im
port WSDL /
XSD.

Click OK.



The Builder
offers the two

N options to
Import Options . .
p; | CI:UO it onti import into an
elect an impor option. existing
Model selection model or
() TTport into an existing .|.'-node| ?er.e;t?ezt;ew
@ el model for the
File name selection |mpqrted
o service
() One UML module per XML namespace {recommended if imported from url) WSDL. By
(®) One UML module per XML Schema file {recommended if imported from file) importing into
a test model,
you get an

overview over
the operations
provided by
the imported
service and
you can test
them.

Select the
second option
Import into a
new model.

Select the
second File
name
selection opti
on (One UML
module per
XML Schema
file), because
you are
importing the
WSDL from
file.

Click OK.

A dialog
opens to
enter the
name of the
test model.

Enter Name of New Model
Enter the file name of the new model.

Save in: | L uml V| ¥ £r - Leave the

: default name
| Imports ExchangeRat
7 lesson1 xml eProvider

7 lesson2aml wsdITest.xml
) tesson3.xml and click OK.

File name:

Files of type: | All XMI Documents (=.xml, =xmi, =.xml.zip, =.mdzip) |

Within Builder project Education, a new xml file ExchangeRateProviderService.wsdITest.xml was
created. You can switch between the test model and lesson3.xml using Switch Projects in the toolbar.
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(Creating schema package correspondng to the WSDL type secton.
s ExchangeRateProvider sd has been successfuly inported.

But the new XUML service is not ready to be compiled yet, because the component diagram is missing.
During the import, the Model Compiler read all necessary components and instances from the WSDL file
and created the package Component View where all elements of a component diagram will be saved.

As ExchangeRateProviderService.wsdITest.xml has no component diagram yet, it is only visible in the
File View of the E2E Compiler window. To create the component diagram, use the E2ZE Components Wi
zard.

Creating the Logical View of the Test Model with the E2E
Components Wizard

Now, start to create the logical view of the imported Web service with the help of the E2E Component
Wizard.

Select the menu icon E E2E Component Wizard to start the wizard:

| Fle Edt View Layout Digams Options Tools Anshze Collsborate Window EZEBuider Help

DEREVE-RBH -5 - %0 [HEPE spectives E2E Modeler v/ : [ create Diagram
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Wi 220 sr s e —

Assign the
name Test
Component Diagram
Enter name and documentation of the component diagram }I gci?eponents
L") xchangeRateProvider, +f|| oz component
Components Test Components| | diagram and
Documentation click Next.

Please insert documentation here,

-Ne)(t Skip Finish
¢

Cancel




Create New Composite
Enter name and documentation of the new
composite.

Standard | Advanced | Test| Persistent State | VM | SAP |

Mame

|TestComponenﬂ

Control Port
| 211113
Documentation

Please enter documentation here

Create New Composite
Enter name and documentation of the new
composite.

Standard | Advanced | Test| Persistent State | VM| SAP |

wsdlPerService

Wadl Namespace

Categaory

|E2E Education]

resolvelnheritance

Soap Version

[L1

Startup Shutdown Trace Port

Composites }{
Create composite
&y Test Components Existing Composites Added Composites
=] ‘ Components e ‘& TestComponent
B

TestComponent
By Aliases/Resources Remove

MNew

Assign the
name TestCo
mponent to
the composite
component.

The Control
Port is used
by the E2E
Bridge to
control the
deployed
XUML service.
Leave the
value 21111
and switch to
the Advanced
tab.

Enter the
category E2E
Education
and click OK.

The TestCom
ponentis
defined.

Click Next to
proceed.



Select Service Stereotype

Choose a senvice stereotype to create a new

senvice.

Create from Stereotype

?-8 E2EEventObserverService
5 EZEHTTPService

@ E2FJavaService

?-8 E2ERESTService

' E2ESAPRFCService

?-8 E2ESchedulerService

9 EJESOAPService

?-8 E2ETimerService

Create New S0AP Service

Enter name and documentation of the new
SOAP semvice.

i

Standard .Advanced| Proxﬂ

Mame

|Test5ervi::e|

Timezone

Date Format String

Documentation

Flease enter documentation here

Services
Create service and add them to composite TestCompaonent.

4 Test Components Existing Services

-y Components
E||E| Composites
=

i - TestService
LTy Aliases/Resources

Add

Added Services
9 TestService

CREN

Finish Cancel

Now, define
the frontend
service of the
XUML service.
As you model
a Web
service, select
E2ESOAPSer
vice from the
list of
stereotypes.

Click OK.

Enter the
name TestSer
vice and
leave the
default setting
of the port to 1
1111.

Click OK.

In the
customization
panel on the
right, you will
find the new
service TestS
ervice.

Click Next.



SOAP Ports.
Create SOAP port and add them to SOAP service TestSenice'"

X

21

&y Test Components Existing SOAP Ports. Added SOAP Ports

-5y Components GetExchangeRatePortType
B2-) composites
£+ TestComponent
™, Dependencies
a vice
~Bigy Aliases/Resources

Remove

o SOAP port type added.

Next Finish

Edit SOAP Port Type
Edit name, operation(s) (mandatory),

and documentation (mandatory) of the
S0AP port type.

GetExchangeRatePortType|

Documentation

SOAP Ports
Create SOAP port and add them to SOAP senvice TestSenvice'.

3y Test Components Existing SOAP Ports
-8 Components
B Composites Add

- TestComponent

Remove

Added SOAP Ports
GetExchangeRatePortType!

| next || %DQJ Frish | Cancel

Now, define
the interface
of the SOAP
service.

Select the
port type GetE
xchangeRate
PortType and
click Add .

Leave the
name of the
port type and
click OK.

As you do not
need to define
further
frontend
services, click
Skip.



Skipping a Step
Choose the next step
to continue with.

Add Ons.

Select a Add On and dlick > to deploy an instance to backend node ‘Aliases/Resources’

T Test Components Existing Aliases/Resource
-8 Components
) Compostes
-+ff TestCompanent

GetExchangeRatePortTypeAlias

{ExchangeRatePortType

i

Remove

Cancel

The external
SOAP
Service will
be accessed
via a backend
definition.

Select Aliases
/Resources
and click OK.

The backend
service's
components
were created
during the
import
process.

Select the
service
artifact GetEx
changeRateP
ortTypeAlias.
Click Add to
use it.

Make
sure to
choose G
etExcha
ngeRate
PortType
Alias

and not G
etExcha
ngeRate
PortType
AliasTe
mplate. If
you are
not able
to read
the
whole
name of
the
displayed
aliases,
expand
the
window
of the
E2E
Compone
nts
Wizard.



Edit SOAP Alias

Edit name and documentation of the new

SOAP alias.

Connect to

|ﬂ'e5u:omponent

Standard | Advanced | Proxy | S5L| SOAP |

Mame

|GetExd13ngeRatePortTypeAJias

Protocal

[htip

Method

| post

Host

|servioes.e2ebridge.mm

30000 El

|fExchangeF‘.ateProviderfExmangeRateProviderServiceIGeﬂixmangeRz|

Soap Version
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v

Documentation

Add Ons.

Selecta Add On and click>'to deplay an instance to backend node Aliases/Resources' k23
T Test Components Existing dced
B8 Components
Add
2N
i angeRateporTypedlas -
>

Confirmation

The Components Wizard is ready to draw the component 3’{

diagram.

st Components

Components
Composites
g, Aliases/Resources
GetExchangel

Click the ‘Finish' button to draw the component diagram.

‘You may also dick an elementin the tree panel, to add
further UML elements to the diagram.

Click the 'Cancel button to discard everything you
defined up to this final step.

The details of
the alias are
displayed.

Click OK.

Backend
definition is
complete.

Click Next to
proceed.

Confirm the
drawing of the
component
diagram by
clicking Finish.

The component diagram is drawn in MagicDraw and the generated diagram Test Components is

displayed.
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Save n the UML test model.

Testing the Service

Now, the test service is ready to be compiled and run.

'EEModel Compler @ B %

File Module Compile Run Import Tools
E}!. ExchangeRateProvider .wedTest. xml

E-+E TestComponent
- Tm . TestComponent

i@ Debug "TestComponent”

Run "TestComponent”

Stop "TestComponent be

£ 40 |9b

Compile "TestComponent”

H
H

|Fi|e View | Deployment Yiew

Deploy "TestComponent”

&

Properties
Show Debug View

Show Run View

Lead Dump File
Lead Dump From URL

If no errors occur, ...

Navigate to the deployment TestC
omponent of the service in the
Model Compiler window and select
Run "TestComponent" from the
context menu.

The service will be compiled,
deployed to the server and started.
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Run | Debug| Remote Debug | Tet Goses VDL |

... click Open Test Case.

ExchengeRateProvder wadTest TestConpanent TestCopenent a8 x

=
B2, Tesseve
5 cetcrangeraportyoe
) getschngerare
w

Run the test case getExchangeRate without entering any values in the Request tab.

ExchangeatebroidervadTest TestConpanent TetCongponent a8 %
e st TestCamponent TesComponen| | Request | Resperse

& enseportre
10 getchangerate
o

o
e
cupce

copy

Rensme
Dete
Mock Backends Manelly

Prefeences | fun | Dat__Properties

The Response tab opens. If the test case runs without any error, the gearwheel in front of the test case

turns green o Running the test case without an error means, that the service was reached, proceeded
the request without errors and returned information to the client.

As you did not fill in any values in the Request tab, the Exchange Rate Provider service returned the flag
validRequest as false and the exchangeRate as 0.

ExchangeRateProvider wsdTest TestComponent. TestComponent. & e

Recuest | Response

B2, Testevee
£ GetxchmgeraterartTipe
10 getExcrngerate
-0 e

Preferences | Run | Debug | Remote Debug | TestCases | WSDL |

Switch back to the Request tab, enter the values USD and CHF as shown below and run the test case
again.

[ ExchangeRateProier wedTest TestConponent TestComponent. EX
3 ExdmngeRateover et TesCompenent TesCarsonen| |Request | Respore
2 jce

iExchangeRateportType
B £ getexchangeRate
W

Fun

Clear

Duplcate
Copy
Rename
Delete

Prefecences | Run |Dd
Properties

The Response tab shows the exchangeRate 1.0658 (or whatever exchange rate is actually provided)
and the flag validRequest is true, as this was a valid request of the Exchange Rate Provider service.

| ExchangeRateProvider wsdTest. TestCompanent. TestComponent & 8 x

83
B2, Tastervee
£ GetrchmgeraterarTine
10 oetexchgenate
e

Prefrences | Run | Debug | Remote Debus | Test Cases | WSDL|

As you now know how to handle the Exchange Rate Provider service, you can continue with lesson 3
and import the service into your lesson 3 model.



Save n the UML model ExchangeRateProviderService.wsdlTest.xml.

Importing the WSDL into the Lesson 3 Model

Switch back to lesson3.xml and start the importer again. This time, you will import the WSDL file directly
into your lesson 3 model.

(EXEModelCompler @ RX Select Import

File Medule Compile Run | Import | Tools > Import
I IS —— ) WSDL / XSD
E ExchangeRateProvider.w "% XM File .
By lesson Lxml . File from the E
!. lesson2.xml .)E E2E Library 2_E Comp“e.r
53-8 lesson3. i Y% wsDL/XSD window again.
E. E2E SAP RFC Definition
z fa SAPIDocFile
= File Resource (XSLT, Jar, Text, etc.)
o
i Java Classes / Resource Files
2% Flat File Definition
&% UN/EDIFACT Directory Definiton
T BPMN 20
MagicDraw Ul Prototype
Dictionary
Navigate to
the location of
Select WSDL / XSD File to Import as XM the WSDL file
}I and select it.

Choose the WSDL / XSD file you want to import as XMI.

W Excha ngeRateProvider|

File name: |Exd13ngeRaheProvider.wsdl |

Network  Files of type:  [wspL / XSD Files (“wsd), *xsd) v |

o] G |

Select the first
option Import
ot opens e
Select an import option. model, leave
Model selection the other
. — option and
import into an existing modet
(© ke " click OK.

() Import inta a new model

File name selection
() One UML module per ¥ML namespace (recommended if imported from url)
(®) One UML module per XML Schema file {recommended if imported from file)




Select an existing UML Model

The new model will be imported into the UML model
you choose.

Select the
UML model of
lesson 3 lesso
n3.xml and
click OK.

Look in: | L uml

v e

L imports

._3 ExchangeRateProvider.wsd|Testxml
._3 lessonl.aml

._j lesson2.xml

File name: |Iessor13.xml

Files of type: |Aj| ¥MI Documents (*.xml, ®.xmi, *xml.zip, *.mdzip) |

In the E2E Compiler Messages window, you can see whether the import was successful or not.

Clear

T3 Compilng dest.xmifTestC t
) 27.07.2016 14:55:34 Importing WSDL file ExchangeRateProvider.wsdl ..
@) 27.07.2016 14:55:34 Creating ‘Base Types' package.
i) 27.07.2016 14:55:34 Creating ster=otype definitions.

i) 27.07,2016 14:55:34 Creating schema package corresponding to the WSDL type section.

4D 27.07.2016 14:55:34 The port ‘GetExchangeRatePortType' and associated elements have been imported successfully.

Model Compiler Messages.

Gt B | Aftera sucsessful mpor he

B wQ

o - imported service should be part of
the containment tree.

E-Ex Data

BB Alizses

Ep Base Components [E2E Bridge Base.xml]

Eg Base Types [E2E Bridge Base.xml]
Component Yiew

ER Process Tracing [E2E Process Tracing.xml]
B9 Services

Now, the hard coding of the exchange rate in class CurrencyCalculator can be substituted by a call of

the Web service.
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x
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P ih-w-SC 7=
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P ie A ol w

Open the

Qe QQuw | -
activity

actviy 5 GetExchange Rate ]

start

e i
HFUSD: Float

diagram Get
Exchange
Rate of
operation getE
xchangeRate.

<Adtonsaipts ]
|{script = "set exchangeRateCHFUSD =
setting("exchange rate CHF - USD", 1.0658)"}

2 Excmtntin ©




=] 53] =4 x rm

b A bSO I LA Ve e e e v

l Tooks TEliezd ‘activity [[55) GetExchange Rate ]

CoCommon
S ote <
s Textox -
B nchor -
7" Dependency

5 tnge shape

8 Dagram Overview

Diogrom Legend

- Hocizontal Seperator
(581 Actvity Diagram

O Acton -

[0 ObjectNode. - ‘exchangeRateCHFUSD : loat
3 ObjectFlow

4, Control Fow : . : : : :
D> Send Signal Action
] Accept Event Acton

start

{2} Bxpanson Region End

Contginment @B X
B YrQ -
E-E= Data
' B9 aliases
Eg Base Components [E2E Bridge Base.xml]
Bg Base Types [E2E Bridge Base. xml]
F5 Component View
E}ﬁ ExchangeRateProvider, wsdl [ExchangeRateProvider, wsdl
BB Aliases
B5 Compaonent View
E-Bg Services
E}b ExchangeRateProviderService

Eﬁ GetExchangeRatePortType

E} =0 GetExchangeRatePortType
B @ +qutE wchangeRate( fromCurrency : Bi

in fromCurrency ; Base Types::Str
- (3 in toCurrency : Base Types::5tring
- @ out exchangeRate : Base Types::A
L @ out validReguest : Base Types::Bo

B3 Types

B Owerview

BB Process Tracing [E2E Process Tracing. ]
(B Services

Delete the
activity node D
efine
Exchange
Rate.

Rememb
er to use
Ctrl -
when
you
delete
the node
from the
diagram
pane, so
that not
only the
graphical
represent
ation of
the
activity is
deleted
but also
its
definition.

Select the
operation getE
xchangeRate
from the
imported Web
service
definition of
the
ExchangeRate
Provider
service.



(actvity Activity Diagram Get Excriangs Rate [ (] Get Exchange Rate )

Start

Create Call Operation Action symbol

F Create Call Operation Action symbol with pins Eec:lﬂmm Float

End

(‘activity Activity Diagram Get Exchange Rate [ [5] Get Exchange Raleu

Start

target fromCurrency : String toCurrency : String
M M

getExchangeRate
(GetExchangeRatePoriType:}

exchangeRate :Float validRequest: Boolean

End

‘exchangeRateCHFUSD : Float

Drag and
drop it onto
the diagram
pane of Get
Exchange
Rate.

While
dropping the
operation,
select the
option Create
Call
Operation
Action
symbol with
pins.

All

parameters of
operation getE
xchangeRate
are shown as
input
respectively
output pins.

By default, a
target pin is
created
automatically,
too. Delete
the target pin.
Remember to
use Ctrl - D to
delete the
element and
not only its
symbol.

For static
operation
s, target
pins are
not
necessar
y and
must be
deleted.
The
target
pins are
only
needed
for non-
static
operation
S.



activity Activity Diagram Get Exchange Rate[ (] Get Exchange Rate |

. fromGumency : String hangeRate : Float

. toCurrency : String 5t Boolean

Start

getExchangeRate. u .
(GetExchangeRatePortType:) . exchangeRateCHFUSD : Float

®

End

Specification of Call Operation Action properties

Specify properties of the selected Call Operation Action in the properties specification table. =
Choose the Expert or All options from the Properties drop-down list to see more properties. b -

2 L g e Propertes: Standerd v

~[B] Constraints
Traceability

El S0APAdapter

» T [ o-choceite omGurency 5.

Name
Applied Stereotype D SOAPAdapter [CalCperationaction] [£2)

Http Header Lines

Alizs

‘Operation
The Operation being invoked.

Specification of Call Operation Action properties

Spedfy properties of the selected Call Operation Action in the properties
specification table. Choose the Expert or All options from the Properties drop-down
list to see more properties.

E% B

& Fins
Relations
Canstraints
~[B] Traceability

a
2

geRate
Documentation,H
Usage in Diagran

<>

8 B B abc Properties: Standard ~ w

B 50APAdapter

Name
Applied Stereotype (D SOAPAdapter [CallOperationAction]
Operation @ getExchangeRate( fromCurrency...

Http Header Lines

[ 5 G-ty

Alias

Now, your activity diagram should look like this:

Rearrange
the input pins
to the left side
of call
operation
action, the
output pins to
the right side
of it.

Also, connect
the call
operation
action to the
control flow.

Open the Spe
cification
dialog of getE
xchangeRate
and assign
the stereotype
SOAP
Adapter.

The compiler
needs to
know where
to find the
SOAP
operation. In
field Alias ,
select GetExc
hangeRatePo
rtTypeAlias fr
om the list.

Click Close.
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@® Actvity Final

% Merge
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Three parameters of the operation getExchangeRate are still missing : fromCurrency, toCurrency and
the flag validRequest.

Name Type Direction
fromCurrency | String in
toCurrency String in

validRequest = Boolean | out

Containment 1 Create the
B Q o - three
o —— & parameters.
-BR Process Tradng [E2E Process Tracing. xmi]
-B3 Services
B9 GetProductService
E|E| QueryProductsService
EHBg Classes
- Relations
] Catalog
BB CurrencyCalculator
E} o] +getExchangeRate( exchangeRateCHF
s Create Element

’l & Parameter
Create Relation * |[E8 Smart Packag

Add Breakpoint 1} Constraint
Remove Breakpoint [2] Hyperlink
Specification Enter h
GoTo ’

Open in New Tree

Related Elements 3
i § oot Brasah I b BB 18 8 b 1)
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-B3 Component View

-Bg ExchangeRateProvider.wsdl [ExchangeRateProvider . wsdl.imp:
-E1 Overview

+}-Bq Process Tracing [E2E Process Tracing, xmi]

E}E Services

B9 GetProductService

El-F3 QueryProductsService

EIE Classes

7% Relations

E catalog

E-E CurrencyCalculator

E & +getExchangeRate( exchangeRate CHFUSD : |
@ out exchangeRateCHFUSD : Basze Typez::|
- (3 in fromCurrency : Baze Types::String

- {3 in toCurrency : Base Types::Siring

- 3 out validRequest : Base Types::Boolean

: +calculatePrice( price : Base Types::Float, exc
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-t exchangeRateCHFUSD : Base Types::Floa
¢ fromCurrency : Base Types::5tring

-t toCurrency @ Base Types::5iring

-4 validReguest

[T getExchangeRate

@ Get Exchange Rate

- 7 out exchangeRateCHFUSD : Base Types::|
- €3 In fromCurrency : Baze Types:5iring

-~ {3 in toCurrency : Base Types::Siring

- O in validRequest

= Product

-5 ProductExtended

1= SearchParameters

-5 SearchResult
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The SOAP operation call is implemented.

Check the
containment
tree: The
parameters
have also
been added
to the activity
Get
Exchange
Rate. But the
specifications
for the output
parameter
have to be
corrected.

Open the
specification
dialog of the
parameter vali
dRequest,

set the
direction to out
and assign

the type Boole
an.

Place the
missing
parameters
on the
diagram
border as
shown on the
left and
connect them
to their
corresponding
pins.

Alternatively, you could have copied the operation call out of your test model ExchangeRateProviderSer

vice.wsdITest.xml from diagram Test Services/GetExchangeRatePortType

IGetExchangeRatePortType/getExchangeRate. Simply select the diagram element from the test model

and use copy & paste to insert it to the lesson 3 model.

Save H the UML model.
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