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Agenda

Today’s discussion will cover five topics.

— Introduction

— Problem

— Why use BizTalk Server?

— Architecture

— Solution Details

— Questions (and Answers © )
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Introduction

Brad Friedlander is a seasoned systems architect and systems integrator
who specializes in integration tools such as BizTalk Server.

— Principal Consultant

— Microsoft BizTalk Virtual Technical Specialist
— MCSD, MCSTS BizTalk Server

— Email: bradf@magenic.com

— Web: www.magenic.com

CERTIFIED CERTIFIED
- Biztalk® Server 2006 Srdiion Thveings
Technology "
Specialist
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Problem

You need to implement a complex business object in a mission critical
system.

— Requirements
» Resilient solution—cannot fail due to environmental problems
« Must support multiple version of the business object
« Backing store for object is a database
» Should be easily exposed as a web service
— Goals
« Should leverage off-the-shelf tools and capabilities
« Should leverage knowledge of Microsoft technology stack
» Should be implemented using object-oriented programming concepts
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Why Use BizTalk Server?

BizTalk Server is a strong fit to the requirements.

— BizTalk Server is a natural fit to support OOPS
» BizTalk Server is a contract first tool using XML schemas
» Object structures are readily expressed as XML schemas
» BizTalk Server is designed to manage XML documents
« Transformation between XML and a .NET object is off-the-shelf
— BizTalk Server provides a resilient system environment
* No loss due to a hardware failure
* No loss due to application faults
— BizTalk Server easily exposes solutions as web services
« Standard capability
» Latency is commensurate with the fault-resilient solution
— BizTalk implements distributed transactions using SQL Server
» Allows database to be used as backing store within standard framework
« Supports seamless integration of BizTalk and object persistence

BizTalk Server is easily extended to provide the non-standard capabilities.
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Architecture

The key to using BizTalk for object-oriented solutions is the architectures of
the business object and the BizTalk environment.

— Business object architecture
— BizTalk environment architecture

BizTalk Server is not an object-oriented programming system; but, it
supports the object-oriented paradigm.
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Architecture Business Object

The business object is architected as a single XML document that
iIncorporates all of the critical elements and has a well-defined set of states.

— Structure
* |dentification: Version
» Method invocation: Action
— Enumerated set of supported actions
— Input and output are the SAME schema
* Private (non-exposed data)
— Can include any data needed to perform an action
— Only exists within the BizTalk environment
» Error Reporting
— Output only
— Useful by computers and people
— States
« Enumerated set of valid states
« Explicitly defined set of state transitions
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Architecture BizTalk Environment

The BizTalk environment must have a clear line of demarcation among the
major processing elements.

— Validation
« Performed every time the object is submitted
* Must check for anything that would cause an action to falil
— Missing elements
— Invalid element content
— Inconsistent data
— Action implementation
« Read-only database access
— Updates when business object persists
— Must use compensation if immediate update is required
 All results maintained internal to the business object
— Business object persistence
» Single stored procedure
* Implements all repository (e.g., database) read and writes for all actions
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Solution Details Skills

You will need the right set of Architecture, design, and implementation
skills.

— XML, XSD, and XSL

— BizTalk XLANG (variant of C#)
— C#

— T-SQL
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Solution Details Examples

Let’s look at typical code behind some of the architectural components.

— Schema structure

— Contract first

— States and state transitions
— Stored procedure

— Object locking
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Solution Details Schema structure

A typical business object is a complex, multi-level schema.

<x3:element name="Purchaselrder":>
<xs:annctaticnﬂ
<x3:appinfo>
<b:properties>

</x3:appinfc>
</¥3:annctation>
<x3:conplexTyper
<X3:3equence
<X3:element nam

I'D

="FulfillmentHouse" type="xs:string" />

<x3:element name="FulfillmentOrderHe" type="xs:string" />
<x3:element name="Sequence" type="xs:int" />
<x3:element minbccurs="0" maxfccurs="unbounded" name="5tatus" type="oms:5tatus" />

<x3:element name="Billing">

<x3:element name="Shipping">

<x3:element minlccurs="0" name="0rder">
<x3:conplexType>
<X3:3equencex
<x3:element name="SalesOrder" type="xs:string" />
<X3:element name="Customer" type="ons:CustomerPd" />
<x3:element minlccurs="0" maxlccurs="unbounded" name="Item">

</x3:sequence>
</X3:conmplexTypes
</¥(3:elenent>
<x3:element minCccurs="0" name="Invoice">

</X3:3equence>
<x3:attribute name="Action" type="xs:string" />
<x3:attribute name="LockId" type="xs:string" />
</X3:conmplexTypes
</¥3:elenment>
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Solution Details Contract First

The business object is first defined by its schema and the object’s structural
code is generated from the schema.

— Use tools such as XSD or Thinktecture’s WSCF

— Schema is used by BizTalk components (e.g., orchestrations)
— Obiject is used by helper classes

» Data access layer for input from backing store

« Validation methods

 State transition setting
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Solution Details States and State Transitions

The business object requires a well-defined set of states and state
transitions that are enforced by the BizTalk solution.
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Solution Details Stored Procedure

The solution uses a single stored procedure for all actions that persist the
object to the database.

— One input parameter
« Business object as an XML document
» Action element determines what needs to be done
— No output parameter
* Not supported by BizTalk SQL Adapter
* Use RAISERROR to pas back a single result
— Use same schema that has been defined for the business object
— Use XPATH processing to extract all data needed
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Solution Details Stored Procedure Load Schema Collection

DECLARE @oldDecl VARCHAR(64) -- Must remove declarations from all schema files

SET @oldDecl ='<?xml version="1.0" encoding="utf-16"?>*

DECLARE @newDecl VARCHAR(64)

SET @newDecl = '<?xml version="1.0"?>‘ -- Must use a declaration with no encoding specified
DECLARE @co varchar(MAX)

SELECT @co = xmlICol FROM OPENROWSET(Bulk ‘CustomerOrder.xsd’, SINGLE_NCLOB) as
results(xmiCol)

SET @co = REPLACE(@co, @oldDecl, ")

-- ... repeat for other schemas

-- Concatenate all schemas and convert to XML datatype

DECLARE @coSchemas XML

SET @coSchemas = CONVERT (XML, @newDecl + @co + @po + @part + @common)

-- Remove the <xsd:include> tag

SET @coSchemas.modify(‘delete /xs:schemal/xs:include')

-- The schema is now compatible with SQL Server 2005 -- We can create the schema collection
CREATE XML SCHEMA COLLECTION [dbo].[omsSchemas] AS @coSchemas
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Solution Details Stored Procedure Xpath Usage Example # 1

EXEC sp_xml_preparedocument @xmlHandle OUTPUT, @inOrder

-- setup control values used in many places

SET @Action = (
SELECT Action
FROM OPENXML (@xmlIHandle, ‘/*[local-name()="PurchaseOrder"]’, 1)
WITH ( Action varchar(32))

)
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Solution Details Stored Procedure Xpath Usage Example # 2

INSERT INTD Contact (
ContactId
, RAttention

Linel

Linez

Line3

City
Statelode
DostalCode

Country

Telephone

. URL

Email

ContactRole)

SELECT

#BillingContactId AS ContactId
, Rttention

Linel
LineZ2
Line3

City
Statelode
PostalCode

Country
TelCountryCode + '-' + TellreaCode + '-' +Tellumber
., URL

Email

ContactRole
FROM OPEMNXML ({@xmlHandle,
WITH { Attention warchar(:

, LineZ wvarchar

. Line3 warchar

, City warchar(=0)
StateCode wvarchar(l0) [
EostalCode warchar(lz) '+
Country warchar(z0) "*[lo
TelCountryCode wvarchar(3)
TelirezsCode warchar(:) '

, TelMumker wvarchar(Zl [
. URL wvarchar(
Emzil wvarchar
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Solution Details Object Locking

It is necessary to lock the business object when it is being processed.

— Lock requirements
» Must be for the specific instance of the business object being processed
« Must span multiple servers
— Solution components
« Correlations on object type and unique instance identifier (external key)
« Database tables to contain lock information
« Stored procedure to lock and unlock the object instance
— Scope of lock
« Begins as soon as orchestration is active
« Must always be ended before the orchestration concludes
« Special care must be used to handle exceptions
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Solution Details Object Locking

Example Usage
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Questions and Answers Summary

Using BizTalk Server, it is relatively easy to architect and implement an
object-oriented solution.

— Builds on the robust environment provided by BizTalk Server
— Can be done using tools and skills that you already have
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Questions and Answers Open Mike

The rest is just some implementation details—an exercise for the developer.

Any questions?

Brad Friedlander
bradf@magenic.com
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