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Building Web Services With Axis
• State of Distributed Computing
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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Distributed Computing With Interfaces
• D C O M ,  C O R B A ,  R M I  a r c h i t e c t u r e s

Component

Client

ISomeInterface

Encapsulation
Flexibility to change implementation at will
Polymorphism and substitutability
Language interoperability
Platform interoperability(?)
Process/processor independence

Defines contract
in a language 

independent form
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Distributed Computing & XML
• P r o b l e m s  w i t h  D C O M  &  C O R B A

– I n t e r f a c e s  b a s e d  c l i e n t s  b i n d  t o  t h e  i n t e r f a c e  I D L
– D C O M  w o r k s  o n l y  a m o n g  s e l e c t  p l a t f o r m s
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– C l i e n t  s i d e  O R B  i s  r e q u i r e d  i n  c a s e  o f  C O R B A

– These technologies are for intranet and not 
internet
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• X M L  
– p r o v i d e s  c r o s s  p l a t f o r m  t r a n s f e r  m e c h a n i s m
– h a s  m u l t i -l a n g u a g e  /  m u l t i -v e n d o r  s u p p o r t
– S o  w h y  n o t  u s e  X M L  t o  t r a n s p o r t  m e t h o d  i n v o c a t i o n  
r a t h e r  t h a n  s i m p l y  d a t a ?
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A R e m o t i n g S c e n a r i o

• T h e  P a y l o a d
– X M L  d o c u m e n t  c o u l d  s i m p l y  p r e s e n t  m e t h o d  n a m e s  
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– d a t a  m a y  b e  c a r r i e d  b y  s u b -e l e m e n t s
• T h e  r e c e i v i n g  s y s t e m  c o u l d  

– p a r s e  t h e  X M L  d o c u m e n t
– G e n e r a t e  a n  X M L  r e s p o n s e  a n d  s e n d  i t  b a c k  t o  t h e  
c l i e n t

• T h e  c l i e n t  w a i t s  f o r  r e s p o n s e ,  r e c e i v e s  &  p a r s e s  i t

Client Proxy
method Web

Server

ComponentGenerate XML

Parse XML
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Building Web Services With Axis
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• Understanding SOAP
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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SOAP
• A  w e l l -f o r m e d  X M L  m a y  b e  u s e d  a s  a  w i r e  p r o t o c o l

• X M L  d o c u m e n t s  c a n  b e  e a s i l y  t r a n s p o r t e d  t o  r e m o t e  
s y s t e m s
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• M e c h a n i s m  i s  a d d r e s s e d  b y  S O A P
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• S O A P  r e l i e s  o n  t h e  X M L  s c h e m a  d e f i n i t i o n  a n d  e l e m e n t s
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SOAP’s a p p r o a c h
• T o  u s e  H T T P  ( o r  o t h e r  m e c h a n i s m s )  f o r  
t r a n s p o r t
• U s e  X M L  f o r  d a t a  e n c o d i n g / i n f o r m a t i o n  
e x c h a n g e
• K e e p  i t  s i m p l e  a n d  e x t e n s i b l e

HTTP Header

XML Payload

HTTP Method 
information

•Well-formed XML

•Strong data types 
enforced with Schema

•Details on method 
invocation

WS with Axis - 10

W h y  SOAP?
• W h y  n o t  u s e  e x i s t i n g  t r a n s p o r t  m e c h a n i s m s  
t o  a c h i e v e  g r e a t e r  d i s t r i b u t i o n  a c r o s s  
p l a t f o r m s ?

• S O A P  s i m p l y  u s e s  t w o  e x i s t i n g  a n d  v e r y  
p o p u l a r  s t a n d a r d s
– H T T P  f o r  t r a n s p o r t  p r o t o c o l
–XML for data interchange

• S O A P  s im p l y  p rov ides  a interop erab l e w ire 
p rotocol

• A l l  y ou  need is  a H T T P  s erv er and an XML 
p ars e
– A l m os t
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Basic SOAP Payload Structure
SOAP Envelope

Header

Extended Information
(routing, authorization, etc.)

Body

Method Element

Embedded Elements

Other Elements

Attachments

•How is body element 
formatted?
RPC or Document

•How are parameters 
formatted?
Encoded or literal
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Message Encoding
• R P C  E n c o d e d

– D e f i n e d  b y  S O A P  s p e c i f i c a t i o n  ( S e c t i o n  5 ,  7 )
– A l l  p a r a m e t e r s  w i t h i n  s i n g l e  e l e m e n t  w i t h  
s e r v i c e  m e t h o d  n a m e

– P a r a m e t e r  e l e m e n t  n a m e d  a f t e r  p a r a m e t e r
– D e f a u l t  i n  A x i s

• D o c u m e n t  L i t e r a l
– D e f i n e d  b y  X M L  s c h e m a  f o r  e a c h  p a r a m e t e r
– M o r e  f l e x i b l e
– D e f a u l t  i n  . N E T
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R P C  Encoded v s.  D oc-l it er al• C o n s i d e r  i n t a d d ( i n t a ,  i n t b )
<soap:Envelope xmlns:xsi=" http://www.w3.org/2001/XMLSchema-instance"  
xmlns:xsd=" http://www.w3.org/2001/XMLSchema"  
xmlns:soap=" http://schemas.xmlsoap.org/soap/envelope/" > 

<soap:Body>

<add xmlns=" http://www.agiledeveloper .com" > Doc-literal

<a>4</a>

<b>8</b>

</add>

</soap:Body>

</soap:Envelope>
<soap:Envelope xmlns:xsi=… xmlns:xsd=…
xmlns:soapenc=" http://schemas.xmlsoap.org/soap/encoding/"  
xmlns:tns=" http://www.agiledeveloper .com"  
xmlns:types=" http://www.agiledeveloper .com/encodedTypes"  
xmlns:soap=" http://schemas.xmlsoap.org/soap/envelope/" >

<soap:Body soap:encodingStyle=" http://schemas.xmlsoap.org/soap/encoding/" > 
<tns:add>

<a xsi:type=" xsd:int" >4</a> RPC-Encoded

<b xsi:type=" xsd:int" >8</b>

</tns:add>…
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R P C  Encoded v s.  D oc-l it er al …• C o n s i d e r  b o o l s h i p T o ( A d d r e s s m a i l i n g A d d r e s s )
<soap:Body>

<shipTo xmlns=" http://www.agiledeveloper .com" >

<mailingAddress>
<street>101 Main St.</street>

<city>Sugar Land</city> Doc-literal
<state>Texas</state>

<zip>77478</zip>

</mailingAddress> 

</shipTo> 

</soap:Body>
<soap:Body soap:encodingStyle=…>

<tns:shipTo>

<mailingAddress href=" #a1"  />

</tns:shipTo> 

<types:Address id=“ a1"  xsi:type=" types:Address" > 

<street xsi:type=" xsd:str ing" >101 Main St.</street> RPC-Encoded
<city xsi:type=" xsd:str ing" >Sugar Land</city>

<state xsi:type=" xsd:str ing" >Texas</state>…
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W eb  Serv ice I n f rastructure
• W e b  S e r v i c e  W i r e  F o r m a t

– P r o t o c o l  t o  a l l o w  o p e n  c o m m u n i c a t i o n  b e t w e e n  
v a r i o u s  e n t i t i e s  i n d e p e n d e n t  o f  p l a t f o r m

– S O A P
• W e b  S e r v i c e  D e s c r i p t i o n

– A l l o w s  f o r  f i n d i n g  t h e  d e t a i l s  o f  w e b  s e r v i c e s ,  i t s  
m e t h o d s ,  a r g u m e n t s ,  t y p e s ,  e t c

– W e b  S e r v i c e  D e s c r i p t i o n  L a n g u a g e  ( W S D L )
• W e b  S e r v i c e  D i s c o v e r y

– A l l o w s  f o r  a  w e b  s e r v i c e  t o  m a k e  i t s  p r e s e n c e  k n o w n  
a n d  f o r  a  c l i e n t  t o  f i n d  i t

– S O A P  D i s c o v e r y  ( D I S C O )
– U n i v e r s a l  D e s c r i p t i o n ,  D i s c o v e r y  a n d  I n t e g r a t i o n  
( U D D I )
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B u il ding W eb  S er v ices W it h  A x is
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• Understanding WSDL
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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W SD L• W e b  S e r v i c e  D e s c r i p t i o n  L a n g u a g e
• D e s c r i b e s

– t h e  w e b  s e r v i c e
– t h e  m e t h o d s  p u b l i s h e d  b y  t h e  w e b  s e r v i c e
– t h e  a r g u m e n t s  a n d  r e s u l t s  o f  m e t h o d s

• U s e d  t o  c r e a t e  t h e  c l i e n t  p r o x y
• D e s c r i p t i o n  i n  t h e  f o r m  o f  X M L  S c h e m a
• A u t o m a t i c a l l y  g e n e r a t e d  u s i n g  r e f l e c t e d  
m e t a d a t a
– k e p t  i n  s y n c h  w i t h  t h e  c o d e  c h a n g e s

• Y o u  m a y  v i e w  i t  b y  v i s i t i n g  y o u r  w e b  s e r v i c e  
w i t h  a  ? W S D L  r e q u e s t
� ���������
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The WSDL contents
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Quiz Time
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B uil d in g  W eb  S er v ic es  W it h  A x is
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
•Web Service with Axis
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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A p a c h e’s  A x is
• R e m e m b e r  t h e  A p a c h e  S O A P  t o o l k i t ?

– I B M ’s  S O A P 4 J

• A x i s  i s  s i m p l y  a  S O A P  E n g i n e

• P r o m o t e s  e a s y  “d r o p  i n ” d e p l o y m e n t
– M u s t  e a s i e r  t h a n  J W S D P ,  b u t  l i m i t e d  u s e

• D e p l o y e d  u s i n g  a  d e p l o y m e n t  d e s c r i p t o r
– A l l o w s  f l e x i b i l i t y ,  c a n  p r o v i d e  H a n d l e r s  
( i n t e r c e p t o r s )  f o r  y o u r  m e s s a g e
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A x i s Web  Ser v i ce a nd  C l i ents

Java
Web

Service

Tomcat
Web Server

Servlet

Java
Client

TIE WSDL

wsdl2java

Stub deploy.wsdd

java2wsdl
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SOAP:
XML over HTTP
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Drop-i n  De pl oy m e n t
• j w s e x t e n s i o n  t o  y o u r  j a v a  f i l e s
• S i m p l y  c o p y  t o  w e b a p p s \a x i s  d i r e c t o r y
• Y o u r  c o d e  i s  c o m p i l e d  o n  t h e  f l y  ( l i k e  J S P )

• L i m i t a t i o n s
– A l l  p u b l i c  m e t h o d s  a r e  e x p o s e d  a s  w e b  
s e r v i c e  ( u n l i k e  i n  . N E T  w h e r e  y o u  c a n  
s e l e c t i v e l y  d e c l a r e  w e b  m e t h o d s )

– I n t e n d e d  f o r  s i m p l e  s e r v i c e s  o n l y
– N o  p a c k a g e s  a l l o w e d
–Production quality services should not 
use this
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C u s t om  De pl oy m e n t  ( W S DD)
• C u s t o m  d e p l o y m e n t  a l l o w s  y o u  t o

– C o n f i g u r e  t h e  s e r v i c e
– P u s h  l e g a c y  c o d e  a s  w e b  s e r v i c e  ( e v e n  i f  y o u  
d o  n o t  h a v e  s o u r c e  c o d e )

• W e b  S e r v i c e  D e p l o y m e n t  D e s c r i p t o r
<deployment xmlns="http://xml.apache.org/axis/wsdd/" 

xmlns:java="http://xml.apache.org/axis/wsdd/providers/java">
<service name="Info" provider="java:RPC">

<parameter name="className" 
value="com.agiledeveloper.ws.InformationProvider"/>

<parameter name="allowedMethods" 
value="getRecord, getFullName"/>

</service>
</deployment>

Specifies handler or provider:
org.apache.axis.providers.java.RPCProvider

May be *
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De s c ri pt or s e pa ra t e  f rom  c od e
• K e e p i n g  t h e  d e s c r i p t o r  s e p a r a t e  f r o m  
c o d e  h a s  p r o b l e m s
• T h i s  w a s  t h e  a p p r o a c h  i n  E J B  a s  w e l l
• W o u l d n ’t  i t  b e  n i c e  t o  k e e p  i t  i n  s y n c h  
w i t h  t h e  c o d e  – l i k e  i n  . N E T

• “N o t e  f o r  t h e  f u t u r e  :  t h e  A x i s  t e a m ,  a n d  t h e  J a v a  
S O A P  c o m m u n i t y  a t  l a r g e ,  a r e  t h i n k i n g  a b o u t  w a y s  t o  
b e  a b l e  t o  e m b e d  t h i s  s o r t  o f  m e t a d a t a  i n t o  y o u r  s o u r c e  
f i l e s  i f  d e s i r e d  - s t a y  t u n e d ”
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B u i l d i n g  W e b  S e rv i c e s  W i t h  A x i s
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• .NET Client
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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. N E T  C l i e n t
• W s d l . e x e r e a d s  W S D L  t o  g e n e r a t e  p r o x y
• F i g u r e s  o u t  R P C -E n c o d e d  o r  D o c -L i t e r a l

– . N E T  b y  d e f a u l t  u s e s  D o c -L i t e r a l

• I n v o k e  m e t h o d  o n  p r o x y  a s  i f  m a k i n g  a  
l o c a l  m e t h o d  c a l l

WS with Axis - 28

B u i l d i n g  W e b  S e rv i c e s  W i t h  A x i s
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A tta c h m ents :  S w A a nd  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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A t t a c h m e n t s
• S e n d i n g  d a t a  u s i n g  X M L  m e s s a g e  i s  
l i m i t i n g
– L i m i t e d  t o  c h a r a c t e r  c o n t e n t
– L i m i t e d  t o  w e l l -f o r m e d  s y n t a x

• W h a t  a b o u t  b i n a r y  d a t a ,  i m a g e s ,  e t c ?
• Y o u  m a y  e n c o d e  b i n a r y  d a t a  a s  b a s e 6 4  
c h a r
– N o t  e f f i c i e n t  �

• N e e d  t o  s e n d  e f f i c i e n t l y
– S O A P  w i t h  A t t a c h m e n t  ( S w a )  b a s e d  o n  M I M E
– D i r e c t  I n t e r n e t  M e s s a g e  E x c h a n g e  ( M i c r o s o f t )

WS with Axis - 30

S w A
• P r e t t y  m u c h  b a s e d  o n  M I M E
• A t t a c h m e n t  f o l l o w  S O A P  E n v e l o p
• C o n t e n t -T y p e :  M u l t i p a r t / R e l a t e d  M I M E  h e a d e r  a p p e a r s  a s  p a r t  o f  H T T P  h e a d e r
• M I M E  h e a d e r s  c a n ’t  a p p e a r  a s  p a r t  o f  H T T P  h e a d e r  ( h o w e v e r ,  t h a t ’s  a l l o w e d  i n  c a s e  o f  S M P T  h e a d e r s )
• S u p p o r t e d  b y  S u n ’s JWSDP

– T h r o u g h  S O A P  w i t h  A t t a c h m e n t  A P I  f o r  J a v a  ( S A A J )

• O r i g i n a l l y  w a s d e v e l o p e d  w i t h  M i c r o so f t
• M i c r o so f t  n o w  f a v o r s DI M E ,  h o w e v e r
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SwA…
MIME-Version: 1.0
Content-Type: Multipart/Related; boundary=MIME_boundary; type=text/xml; …
Content-Description: This is the optional message description.
--MIME_boundary
Content-Type: text/xml; charset=UTF-8
Content-Transfer-Encoding: 8bit
Content-ID: …������������	�
��� ������� � � �������
�������� �!#"�$�%�& "�����	�� ��'�	(����� ����& ������ �!)"�$�%���*+-,.,/'�& 0�01��2�+�	��43���� ���5� ����3�'�� ��
76�08����3�'�09	�����	�� ��'�	�08*�
�������� �!#"�$�%�& :���;�<��
=
�>08������ �!/"�$�%�& :���;�<��
�>08������ �!/"�$�%�& "�����	�� ��'�	��
--MIME_boundary
Content-Type: image/gif
Content-Transfer-Encoding: binary
Content-ID: …
...binary image...
--MIME_boundary--
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D I M E
• A  m e s s a g e  i s  a  s e r i e s  o f  r e c o r d s
• E a c h  r e c o r d  h a s  f i x e d -l e n g t h  ( 1 2 8  b i t s )  
h e a d e r  t h a t  d e t e r m i n e s  l e n g t h  ( u p  t o  
4 G B  – m u l t i p l e s  o f  3 2  b i t )  a n d  t y p e  o f  
r e c o r d
• D e s i g n  f o r  e f f i c i e n t  t r a n s m i s s i o n  o v e r  
H T T P  a n d  T C P  a s  w e l l
• F i r s t  r e c o r d  i s  S O A P  m e s s a g e ,  r e s t  a r e  
a t t a c h m e n t s
• A t t a c h m e n t s  h a v e  I D  – r e f e r  t o  t h e s e  i n  
S O A P  m e s s a g e  
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SwA v s .  D I M E
• S w A i s  b a s i c a l l y  M I M E
• M I M E  i s  g r e a t  f o r  s e n d e r
• R e c e i v e r  s u f f e r s  f r o m  p e r f o r m a n c e
• H a v e  t o  s c a n  f o r  b o u n d a r y  s t r i n g  t o  f i g u r e  
o u t  n e x t  a t t a c h m e n t s
• E s p e c i a l l y  i n e f f i c i e n t  i f  r e c e i v e r  i n t e r e s t e d  
o n l y  i n  s e l e c t  a t t a c h m e n t s
• D I M E  p r o v i d e  f o r  m o r e  e f f i c i e n c y  b y  
c o m m u n i c a t i n g  t h e  l e n g t h  o f  e a c h  r e c o r d  
b e i n g  t r a n s m i t t e d
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B u i l d i n g  W e b  Se r v i c e s  W i t h  Ax i s
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• Object Lifetime
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n c l u s i o n
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O b j e c t  L i f e t i m e
• D i f f e r e n t  i m p l e m e n t a t i o n s  d e a l  w i t h  
o b j e c t  l i f e  t i m e  d i f f e r e n t l y
– I n  JWSDP,  o n e  o b j e c t  sh a r e d  b y  a l l  r e q u e st s

– I n  . N E T ,  e a c h  r e q u e st  ( e v e n  f r o m  sa m e  
c l i e n t )  g e t s d i f f e r e n t  o b j e c t

– A x i s g i v e s t h e  m o st  f l e x i b i l i t y
• Y o u  m a y  c o n f i g u r e  u s i n g  a  p a r a m e t e r  
n a m e = “s c o p e ” w h o s e  v a l u e  i s  A p p l i c a t i o n ,  S e s s i o n  
o r  R e q u e s t

• B y  d e f a u l t ,  b e h a v e s  l i k e  . N E T  d o e s
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B u i l d i n g  W e b  Se r v i c e s  W i t h  Ax i s
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  to  bu il d  a  w eb s er v ice?
• C o n c l u s i o n
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So m e  G u i d e l i n e s
• D o  n o t  t h i n k  W S  a s  r e m o t e  m e t h o d  c a l l
• K e e p  t h e  i n t e r a c t i o n  c o a r s e  g r a i n
• D o  n o t  p u t  b u s i n e s s  l o g i c  i n  y o u r  W S
• D o  n o t  c a l l  W S  f r o m  w i t h i n  a  w e b  a p p

– U n l e ss i t  i s a  t h i r d  p a r t y  WS y o u  a r e  c a l l i n g
• D o  n o t  u s e  W S  i f  t h e  t w o  e n d  p o i n t s  o f  
y o u r  a p p l i c a t i o n  a r e  f u l l y  u n d e r  c o n t r o l
• U s e  y o u r  j u d g m e n t  w h i l e  u s i n g  t h e  a b o v e  
g u i d e l i n e s
– N e v e r  sa y  n e v e r ,  r i g h t ?
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Q u i z  T i m e
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B u i l d i n g  W e b  Se r v i c e s  W i t h  Ax i s
• S t a t e  o f  D i s t r i b u t e d  C o m p u t i n g
• U n d e r s t a n d i n g  S O A P
• U n d e r s t a n d i n g  W S D L
• W e b  S e r v i c e  w i t h  A x i s
• . N E T  C l i e n t
• A t t a c h m e n t s :  S w A a n d  D I M E
• O b j e c t  L i f e t i m e
• H o w  t o  b u i l d  a  w e b  s e r v i c e ?
• C o n cl u s io n
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C o n c l u s i o n
• We b  Se r v i c e s h a s p o t e n t i a l
• B e g i n n i n g  t o  g a i n  se r i o u s c o n si d e r a t i o n s

• V e n d o r  su p p o r t  v a r i e s
• Se c u r i t y  i s o n e  o f  t h e  b i g  c o n c e r n s
• St i l l  i ssu e s r e l a t e d  t o  se c u r i t y ,  a t t a c h m e n t s,  
e t c .  n o t  f u l l y  r e so l v e d

• St i l l  n o  o n e  st a n d a r d  t h a t  h a s e st a b l i sh e d
• So m e  e a r l y  a d o p t e r  i m p l e m e n t a t i o n s o u t  t h e r e  
– w e  h a v e  se e n  so m e  o f  t h e m  h e r e

• Wi l l  b e  a  w h i l e  b e f o r e  t h e  d u st  se t t l e s a n d  t h e  
p a t h  i s c l e a r


