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Apache Axis and Apache Ode

v Download the all-in-one package and extract it to C:
http://www.iet.unipi.it/m.cimino/sse/res/sse_extract_to C.zip
- Apache6 Tomcat is a Java servlet! container. To start/stop the web server use
c:\sse\hutdownApache and c:\sse\startupApache

e Tomcat -0 %]
INFO: 5tarting service Catalina -

} e } . Periodic
INFO: Deploying web application archive axis2.war
e check on the
INFO: Deploying web application archive ode.war status of
. . services or
apr 28, 2015 1:06:39 PM org.apache.catalina.ptartup.Catalpa start processes
INFO: Server startup 1n 11092 ms

INFO - GeronimoLog.info(79) | Refreshing SYSTEM CRON jobs. )
INFO - GeronimoLog.info(79) | SYSTEM CRON conf{guration found &son jobs: []

Y N
v The package contains the servlets Apache Ode and Apache Axis2, deployed as a WAR?
v’ After startup, point the browser to http://localhost:8080 to test the web server

v Apache Axis2 is a Web Services / SOAP / WSDL engine
http://localhost:8080/axis2/ as a first test.
Click on Services to see the available ones.

! Java server side components to extend the capabilities of an application server.
2 A WAR file (or Web application ARchive) is a JAR file used to distribute Java-based web applications. In general, to deploy a war, put it into the webapps folder of tomcat.
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v Open the c:\myapp\Calculator\Calculator.java file

public class Calculator {
public int add(int il, int 1i2) {
return il + i2;

}

public b subtract(int il, int 12) {
return il - 12;
}
}

v’ Click on make.bat to compile it. Copy the c:\myapp\Calculator folder to
C:\sse\apache6\webapps\axis2\WEB-INF\services

The Tomcat console will show some deployment info

e =10l x|
INFO - GeronimoLog.info(79) Refreshing SYSTEM CRON jobs.

INFO - GeronimoLog.info(79) | SYSTEM CRON configuration found cron jobs: [] )

[INFO] Deploying Web service: Calculator - file:/C:/sse/apache6/webapps/axi52/WEB-INF/services/Calculator/

INFO - GeronimolLog.info(79) | Refreshing SYSTEM CRON jobs.

INFO - GeronimoLog.info(79) | SYSTEM CRON configuration found cron jobs: []

1| | v

v’ Test the Calculator service on http://localhost:8080/axis2/ — click on Services.
v’ Click on the Calculator link:

http://localhost:8080/axis2/services/Calculator?wsdl

You will get the WSDL description of the Calculator service.
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Calculator

Service Description : Calculator

Service Status : Active
Available Operations

« add
« muliiply
« subtract

wsdl:binding: network
protocols and soap data
format specification
(document-centric or
rpc)

wsdl:service: defines
the endpoints
(addresses) associated
to the binding
(wsdl:binding), with one
or more logical port
name

Available services

€ = C A [ localhost:8080/axis2/services/listServices

Wpache Software Foundation

http://www.apache.org/

Service EPR : http:/localhost: 3080/axis2/services/Calculator

wsdl:definition : root element, with the
target namespace and some other
fundamental attributes

wsdl:types: data types used by operations,
as input, output, and fault types. Often data

’ types are specified using XML schema
@ISZ wsdl:message: defines the messages to

exchange and the related types (wsdl:types)

Back Home | Refresh wsdl:portType (interface) — defines
operations with input and output which
refer to the messages (wsdl:message)

tor Pvysdl

O&pr . org/wasdl/"

"notp://we.apache.org/axisa”

Wedl™

" xmlns:xs="http://www.w3.o0rg/2001/¥XMLSchema"

dmlnz:zoapl2="nttp: //echenas. xmlzoap. org/wadl/zoaplz /"
targetHamespace="http://ws.apache.org/axisz":>»
<wsdl :documentation>Calculator</wsdl::documentation>

MY Y Y Y Y Y YYYIYYY

AA A A A A A A A A A A S

sdl:types»...</wsdl: types>

sdl imessage name="addBRegquest"»...</wsdl:message>

sdl:meszsage name="addResponse">...</wasdl message>

sdl:meszsage name="multiplyEequest">...</wadl message>

sdl imessage name="multiplyResponse”>,...</wsdl:message>

2dl :message name="subtractBRegquest">...</ wsdl:mes=sage>

sdl:meszsage name="subtractBResponse">...</wasdl:message>

sdl:portIyvpe name="CalculatorPortType">...</wsdl :portIype>

sdl:binding name="CalculatorScapllBinding™ type="ns:CalculatorPortIype™>...</wadl :binding>

sdl:binding name="CalculatorSoaplZBinding™ type="ns:CalculatorPortIype">...</wsdl:binding>

sdl :binding name="CalculatorHttpBinding™ type="ns:CalculatorPortType™>...</wsdl:binding>
wadl::service name="Calculator">»...</wsdl:service

fwaedl:definitions>

https://www.w3schools.com/xml/xmI_wsdl.asp P



v’ Point the browser to http://localhost:8080/axis2/services/Calculator?xsd for data types

e C & [ localhost 8080/ axis2/services/Calculator Pxsd Q)

f w<xs:schema xmlns:xs="http://www.w3.org/2001/%¥MLSchema™
zmlns:ns="http://ws.apache.ocrg/axis2"
1 ¥xmlns:nsl="http://org.apache.axis2/xsd"
attributeFormDefault="qualified" elementFormDefault="qualifi=d"
targetNamespace="http://ws.apache.org/axis2">
v<xs:element nams="add">
v <xs:complexType>
¥ <X5:segusnce>
<xs:element minCGccurs="0" name="args0" type="xs:int"/>
<xs:element minCOccurs="0" name="argsl" type="=xs:int"/>
</xs:seguence>
</ x5 :complexType>
</xsielament>
wv<xs:element name="addRespons=">
v <xs:complexType>
¥ <HS:seguence>
<xs:element minCccurs="0" name="return" type="xs:int"/>
</%s5:s52quence
</xs:complexType>
</xsrelaement>

b <xs:element name="multiply">...</xs:element>
P <xs:element name="multiplvEResponse">...</xs:element>
b<xs:element name="subtract">...</xs:element’
b <xs:element name="subtractResponse">...</xs:element>

</xs: schema>

v’ Create a sample request by using SoapUl, as in the Client-side WS tutorial.

v’ Use it with sendsoap, as in the Client-side WS tutorial.
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v' Remove the C:\sse\apache6\webapps\axis2\WEB-INF\services\Calculator folder

v The Tomcat console will show some undeployment in/f.o

e Tomcat

INFO - GeronimoLog. Retreshing SYSTE RON jobs.
INFO - GeronimoLog.info(79) | SYSTEM CRON copfiguration found cron jobs: []
[INFO] Undeploying Web service: Calculator
INFO - GeronimoLog.info(79) | Refreshing SYSTEM CRON jobs.
INFO - GeronimoLog.info(79) | SYSTEM CRON configuration found cron jobs: []

-

a | 4

v' Add a divide method to the c:\myapp\Calculator\Calculator.java file. Create and test
the new web service.

v’ Create a web service with a new name, DistilledWater:

(i) make a copy of the folder c:\myapp\Calculator

(i) rename the folder Calculator as DistilledWater

(iii) in the file META-INF\services.xml, replace the two occurrences of the term
Calculator with DistilledWater

(iv) rename the file Calculator.java as DistilledWater.java

(v) update theinternal java implementation of DistilledWater.java

(vi) Compile it by clicking on make.bat

(vii) Move the c:\myapp\DistilledWater folder to
to C:\sse\apache6\webapps\axis2\WEB-INF\services
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v" Emulation of DistilledWater
public class Distilledwater {

public String order (1nt quantity) {
double r = Math.random{) ;
if (r <= 0.05) return "service unavailable"; // (1)

r = Math.random{) ;

if (r >= 0.3) return "order confirmed"™; // (2}

if (r > 0.1 && r < 0.3) return "order confirmed but amount reduced™; //(3)
else return "finished product™; //(4)

}
/ﬂr

Footnotes

(1) 95% service avallability

(2y 70% of cases: sufficient stock

(3y 20% of cases: 1nsufficient stock

(dy 10% of cases: out of stock

*/

v' In a real implementation, the result is a complex parameter, including a message and
the amount ordered, defined via an XSD, validated/processed using the DOM API.

v' Use emulation to test the orchestration logic: (i) emulate instances of complex 1/0
parameters with a mnemonic string for each case; (ii) the orchestrator can distinguish
the resulting case by checking the substring if resp.contains(”“...”).
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v Apache Ode (Orchestration Director Engine) is a BPEL® engine.

Point the browser to http://localhost:8080/ode/ as a first test.
Click on Processes to see the available ones.

v Open the folder c:\myapp\HelloWorld2
v In the Apache ODE, business processes are written

with BPEL standarde—

SYSTEM (C:) - sse = myapp - HelloWorld2

MName -

.| deploy. xmi

v’ Copy the c:\myapp\HelloWorld2 folder to
C:\sse\apache6\webapps\ode\WEB-INF\processes
The Tomcat console will show some deployment info

v’ Test the HelloWorld service on
http://localhost:8080/ode/processes
/helloWorld?wsdl

and

http://localhost:8080/ode/processes
/helloWorld?xsd

v’ The service takes an input string

(hello) and returns an output string-/

(helloResponse)

—® | HelloWorld2.bpel
|| HelloWorld2. wsdl

|| testRequest.soap

w<xsd: schema xmlns:xsd="http://www.w3._ org/2001/¥MLEchema"

targetNamespace="http://ode/bpel/unit-test.wsdl">
v<xsd:element name="hello">

//’ v <xsd:complexType>
¥ <xsd:sequence>

<xsd:element form="ungqualified" name="TestPart"
type="xsd:string"/>
</xsd:segquence>
</xsd: complexType>
</mad:element>
<zsd:element name="hslloRssponse">
/ v<xsd:complexTypel>
¥ <xsd:ssguence>
<xsd:element form="ungqualified" name="TestPart"
type="xsd:string"/>
</xsd:sequence>
</xsd: complexType>
</mad:relement>
</xs5d: schema>

« C A [ localhost 8080/0de/processes/helloWorld?xsd @

3 BPEL or WS-BPEL (Business Process Execution Language) is an XML standard to orchestrate web services.
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<process namse="HelloWorld2™

Open the .bPEI file targetNamespace="http://ode/bpel/unit-test"

xzmlns="http://docs.ocasis—open.org/wsbpel/2.0/process/executable”

v' BPEL has three basic < e

<import location="HelloWorldZ.w=sdl"

com pOn ents: namespace="http://ode/bpel/unit-test.wsdl"

importType="http://schemas.xmlscap.org/wsdl/" />

- Input/Output (WSDL) @<partnerlinks>

<partnerLink name="helloPartnerLink"

- Data types (XSD) partnerLinkType="test:HelloPartnerLinkType"
myRole="me" />

</partnerLinks>

- Programming logic (BPEL)

<wariables>

<variable name="myVar" messageType="test:HellcMessage"/>

/ Import the WSDL Od XSD.'_ <variable name="tmpVar" type="xsd:string"/>

</wvariable=s> \
v" A PartnerLink is a web
service portTypee—

r | <Zesgquence>
<recelve

name="=start"
. . . artnerLink="helloPartnerLink"

v’ Variables declaration (programmin S

operation="hello"

v’ Message Exchange: receive variable=myVar"

createInstance="yes"/>
<assign name="assignl">

<Ccopy>

/ Var|ab|e aSS|gnment (programmlng)/ <from variable="myVar" part="TestPart"/>
<to variable="tmpVar"/>
</copy>
<CoOpy>
. . —~@ <from>concat (S$tmpVar,' World')</from>

/ XPath EXpreSS|On (programmlng).—— <to variable="myVar" part="TestPart"/>
</copy>
http://www.w3schools.com/xpath/xpath_functions.asp </assign>

e “reply nam=="end"

‘/ Message EXChange: rep|y p— partnerLink="helloPartnerLink"

portType="test:HelloPortType"

operation="hellg"

http://docs.oasis-open.org/wsbpel/2.0/0S/wsbpel-v2.0-0S.html#_Toc164738506

variable="myVar"/>

</sequence>
</proce=s=>




v’ The service concatenates the string * World’ to the input message. Modify the service:

(i)  Remove the C:\sse\apache6\webapps\ode\WEB-INF\processes\HelloWorld2

folder. The Tomcat console will show some undeployment info
(ii))  Replace the string ‘World’ with the string ‘Universe’ in
c:\myapp\HelloWorld2\ HelloWorld2.bpel
(iii) Copy the c:\myapp\HelloWorld2 folder to
C:\sse\apache6\webapps\ode\WEB-INF\processes
The Tomcat console will show some deployment info

v’ Create a sample request by using SoapUl.

SoapUI Starter Page °

Projects

Bl calculator

& hello

i Requestl i

B
=8

=~ X helloworldSOAP118inding
- B2 helo

L 22 Pequest 1

= X helloWorldSOAP 12Binding

B2 hello

P = 2 E O FEa | |htn:u:,.",."Inu:alhnst:BDBDIDde,.’prncessesﬂﬁelln';ﬁmrld ["]

Raw ] AL

=
=

E = scapenv:Envelope xmlns:scapenv="http://schemas. xmljx

<acapeny:Header/ >
< gocapenv:Body:
zunit:hello:>
zTestPart>Hellc how iz going:/TestPart:
z/unit:-hello>
« f scapenv:Body>
z / scapenv:Envelope:

[l «scapenv:Envelope xmlns:scapenv="htcp://schemas.xmlscap.ory/scap/envelope/ "> -

=] = goapeny : Body >

= «odens:-helloResponse xmlns:odens="http://ocde/bpel funit-test _wadl":
zTestPart xmlns:unit="htctp:/ /ocde/bpel/unit-tesc .wadl">Helloc how is going Universe:/Ted

¥ A
Raw ] “ML ]

«/odens:hel locResponse:
« { scapenv:Body >
z { scapenv:Envelcope:
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