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Code-first vs. Contract-first

2 Code-first Contract-first

e

>fi 1. Implement service 1. Define data types

g 2. Generate data types and 2. Define interface

o Interface from code 3. Generate code fragments
»—' 4. Implement service

-

-

= Advantage: Advantage:

we - Easytomake (tool support) . Interoperability

: *  Fast service development « Design independent of coding
b= Disadvantage: Disadvantage:

'= * Less interoperability «  Much to do before development
-
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What is the Venice Service Grid?

A software infrastructure;

— Based on a service-oriented architecture
(SOA) Grid
— With focus on openness, dependability
and security is a isa

— Service deployment on the Internet

. Resource Grid uses Service Grid
« A set of services: _I

— Service management at runtime is a is a
— Service information and access

— Service collaboration and Compute Grid I Data Grid I

communication
— Services for building applications upon

A runtime environment:

— For service development and
deployment

— For client development and service
access
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Integrated Communication S ystems

Top Level View of Venice

Service providers are
— Independent
Provider C — Autonomous

Service requestors

— Have a home domain

— Can use services of other
domains

Venice is responsible for

— Mutual authentication

— Distributed authorization

— Service brokering

— Service access

Provider B
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Integrated Communication Systems

Architectural Overview

e Bt
Services of the Application Domains
Application Domain X Application Domain Y Application Domain Z
" v
' ™
Service infrastructure
Management Services: Information Services: Common Application Services:

lf,‘-
@ sps | SM! @ .f """""" ~ m @
Nepi 'SInfo
: \‘ESPn‘! ‘c’}"’lg t pss| T ks I Ns

h o

~ _ D
Abstraction Layer makeCall(...) | | getServices(...) | | ... || ..

callService(...)

Web Service Technology

WSDL Tools AXxis Library

S .
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Web Service Technology

Off-the-shelf products

— Tomcat 5 and 6 (Service

Services of the Application Domains .
Application Domain X Application Domain 'Y Application Domain Z CO n tal n e r)
’ — Axis 1 (SOAP engine)
Service infrastructure
Management Services: Information Services: Common Application Services:. - WS D L4\] a.Va.
ssolicog) ol H"‘U e W] o — Additional tools as needed
sy et | e
- .
Abstraction Layer makeCall(...) | | getServices(...)
callService(...) - TaS kS
Web Service Technology - WSDL handllng
WSDL Tools Axis Library

— Data type conversion
— HTTPS / certificates
— Service deployment
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Integrated Communication Systems

Abstraction Layer

« Hides Web service technology
« Solely uses URIs for
— Identifying and
— Accessing
Web services

Services of the Application Domains
Application Domain X

Application Domain Y Application Domain Z

Service infrastructure

Management Services:

Information Services: Common Application Services.

p

%

SMgtl

::f)

Dynamic invocation (no stubs)

 Provides the Venice Service
Compiler

Abstraction Layer makeCall(...)| | getServices(...)
« Functionality addressed
callService(...) .
— Security
eb Service Technology WSDL Tools Axis Library — URI to WSDL handling
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Integrated Communication Systems

Service Infrastructure

« Three service categories
— Management services

Services of the Application Domains . .

Application Domain X Application Domain Y Application Domain Z - I n fo rm atl 0 n Se rVI CeS
’ — Common application

Service infrastructure Se er Ce S

Management Services: Information Services: Common Application Services:.

by | ele), | ol
wy o)

SPrf l oIs PSS

- /+ Most important services:
Abstraction Layer makeCall(...) | | getServices(...) . .
— Single Sign-on (SSO)
celeeet-) | — Domain Information
eb Service Technology WSDL Tools Axis Library - Informatlon BrOker
g — Notification framework

— Presence framework
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Integrated Communication Systems

Application Domains

« Use underlying services
« Add specific functionality
Se_rvices of the Application_sl?;r::ins T ——
~+ \oice over IP

Service infrastructure

Management Services: Information Services: Common Application Services:. _ T e I e p h O n e S e |’V| C e S
S | Eafe) |
SDs WH :SInfo

sy o) — SIP and H.323
— _ < — Supplementary services
Abstraction Layer makeCall(...) | | getServices(...)
 E-Sclence
callService(...)
: — Call for Papers
Web Service Technology
WSDL Tools Axis Library _ GraphV|Z
— TimeKeeper
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Integrated Communication Systems

Service Life-cycle

Service
Development

Service-oriented
Design

Service
Tests

Service-oriented
Analysis

Service
Deployment

Service
Maintenance
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Integrated Communication Systems

Compiler Language EBNF

Vac ( ImportDeclaration ) * ( TypeDeclaraticon )+ <EOF>
ImportDeclaration "import" <STRING LITERLL=> ";"

TypeDeclaration = "interface" InterfaceDeclaration | "service" ServiceDeclaration
"interface" <IDENTIFIER=,

II{II

"mamespace'" <5TRING LITERAL= ";!"

"location" <STRING_LITERAL> ;"

[ "implementation" <STRING LITERAL> ";" ]

( X8DTypesDeclaration ) *

{ OperationDeclaraticm %

II}II

Interfaceleclaration

¥8DTvpesDeclaration = "types" <IDENTIFIER> <STRING_LITERAL> ";"
COperaticnDeclaration = "operaticon' XSDType <IDENTIFIER=>,
" [ ParameterDeclaraticn ( "," ParameterDeclaraticn )} * ")"
[ "throws" ThrowsDeclaraticn ( "," ThrowsDeclaraticm j*% ] ";"
ParameterDeclaration = X8DTvpe <IDENTIFIER= [ "millakle" ]
ThrowsDeclaraticn = H8DType
XEDTvpe = | <IDENTIFIER> ":" <IDENTIFIER= } | "woid"
ServicelDeclaration = ''service" <IDENTIFIER=>,
"implements <IDENTIFIER= ( ", " <IDENTIFIER> ) *,

1] {II

'"mamespace! <STRING LITERAL= ";"

( "location" <=STRING_LITERAL= ":" )+

"package" <3TRING LITERAL> ";"

[ "baseclass" <STRING_LITERAL= ";" ]

( "use" <8TRING_LITERAL> "for" <8TRING LITERAL> '";'"
II} 1]
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Integrated Communication Systems

An Example Interface Definition

841 // This service type can be used to send emails.

a42

243 interface EMail {

844

45 // Namespace and location

846 namespace "http://www.icsy.de/wsdl/basic/";

847 location "http://www.1lcsy. de/~venice/wsdl/basic/";

a48

849 J/ Imported data types

850 types basic "http://www.lcsy.de/~venice/types/basic.xsd";
851 types emaill "http://www.1lcsy. de/~venice/types/basic/EMail. xsd";
852 types domain "http://www.1lcsy.de/~venice/types/domain.xsd";
853 types faults "http://www.1csy.de/~venice/types/faults. xsd";
854

855 S/ Sets the email address

856 operation void

857 setEMailAddress(domain:SS0Information sso, emall:EMailAddress email)
258 throws faults:AuthorizationFault;

259

260 J/ Returns the stored email address

861 operation email:EMailAddress

862 getEMailAddress(domain:S550Information sso)

2863 throws faults:AuthorizationFault;

864

BG5S J/ Sends an EMail

866 operation void

267 sendEMail({domain:Ss0Information sso, emall:EMail email)
268 throws faults:AuthorizationFault;

869 }
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Integrated Communication Systems

Service Compiler Output

« Abstract service definition
— wsdl:message, wsdl:portType
— no internal data types

Abstract
Service
Definition

« Service bindings -—
. generale_;_ .WSd | i
— Separate WSDL file ) e
— soap:style, soap:encoding
« Concrete service definition . wsd S
— Separate WSDL file § - beiion
— wsdl:service 7
» wsdl read - WSd|2
« Implementation Code ) |
— Java source file Y v v .
« Code fragments wedd e T Sieiton Skeleton
» Higher-level functionality —

pack into JAR file, deploy and use it j/
— Stubs and skeletons

. . Axis 1.4
— AXis bindings and deployment —I
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Integrated Communication Systems

Higher-level Functionality

e WSDL compliance State management

— Check WSDL compliance at — Notify users if a service is not
run time ready to be used

— Helpful during development — Service downtime if backend

— Checks operations, faults, Is under maintenance

and data types

Logging (via Log4J)

« Statistics « Error handling
— Count successful and — Well-defined error model
unsuccessful service — Convert all exceptions to faults
invocations

Performance measurements

— Insert code for sending
performance records

— ldentify bottlenecks during
development and test phase

— Count authentication and
authorization faults

— ldentify bottlenecks, false
configurations, or attacks
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Summary and Outlook

The Venice Service Grid
— Abstracts from Web services
— Service infrastructure and runtime environment

The Venice Service Compiler
— Fragmented WSDL files

— Java Implementation
« WSDL compliance, statistics, state management
« Error handling, logging, performance Measurement

— Deployment
— Documentation
Outlook
— Axis 2 and WSDL 2.0 support
— Graphical frontend for the compiler
— Manage service repository and data type repository
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Thank you. - =

g ——
Questions” @

http://www.v-grid.info

(still under construction)
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