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Agenda

Topics to be covered are:
 SOA from conception to operations

- Identifying, specifying and realizing the SOA environments

- Implementing, Deploying and Managing SOA 
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Implementing the Business - IT expansion joint

E01-EDI

Data Warehouse
(Interfaces to and from the
Data Warehouse are not

displayed on this diagram)

DRAFT    Best Buy - Application Diagram V4   DRAFT
November 10, 1999

G02 - General
Ledger

A05 - AP

S01 - Sales
Corrections

I01  PO
Receiving

I03 Return to
Vendor

I06 Warehouse
Management

Mainframe apps - Blue
PC/NT apps - Green
Unix apps - Yellow
3rd party interface - Orange
Lines:  Colors have no special meaning.
They are to help make the diagram easier to
read.
For More Information:  See the database
containing information about each
application:   Application V4.mdb

S06 - Credit App

P15 EES Employee
Change Notice

OTHER  APPS - PC
AP - Collections/Credit

TM - Credit Card DB

ACCTS REC  APPS - PC
990COR
Bad Debt

Benefical Fees
Beneficial Reconcil

JEAXF
JEBFA
JEBKA
JEDVA
JESOA
JEVSA
JEVSF

NSF
TeleCredit Fees

INVENTORY CONTROL APPS - PC
Code Alarm

Debit Receivings
Devo Sales

Display Inventory
In Home
Junkouts

Merchandise Withdrawl
Promo Credits
RTV Accrual

Shrink
AP Research - Inv Cntrl
AP Research-Addl Rpts

Book to Perpetual Inventory
Close Out Reporting

Computer Intelligence Data
Count Corrections

Cross Ref for VCB Dnlds
Damage Write Off
Debit Receivings

DFI Vendor Database
Display Inventory Reconcil

Display Inventory Reporting

INVENTORY CONTROL APPS - PC
DPI/CPI

IC Batching
Inventory Adj/Count Correct
Inventory Control Reports

Inventory Levels
Inventory Roll

Merchandise Withdrawl
Open Receivings
PI Count Results

PI Time Results from Inv
Price Protection

Sales Flash Reporting
Shrink Reporting

SKU Gross Margin
SKU Shrink Level Detail

USM
VCB Downloads

Journal Entry Tool Kit

Scorecard - HR

L02-Resource
Scheduling
(Campbell)

P09 -  P17
Cyborg

M02 - Millennium

M03 - Millennuim 3.0

Banks - ACH and Pos to
Pay

Cobra

B01 - Stock
Status

S03-Polling

P14 On-line New
Hire Entry

CTS

Plan Administrators
(401K, PCS, Life,

Unicare, Solomon
Smith Barney)

D01 Post Load
Billing

I04 Home
Deliveries

I02 -
Transfers

Arthur Planning

I07 Purchase
Order

I12 Entertainment
Software

I05
Inventory Info

E13
E3 Interface

S04 - Sales Posting

V01-Price Management
System

I10 Cycle Physical
Inventory

I55 SKU
Information

K02
Customer Repair

Tracking I35 Early Warning
System

B02 Merchandise
Analysis

I13- Auto
Replenishment

U18 - CTO

Intercept

I09 Cycle Counts

E02-Employee
Purchase

Texlon 3.5

ACH

Stock Options

I17 Customer Perceived
In-Stock

U16-Texlon

SiteSeer

C02 - Capital
Projects

F06 - Fixed
Assets

US Bank Recon
File

Star Repair

EDI
Coordinator

Mesa Data
NEW Soundscan

NPD Group
AIG Warranty Guard

Resumix

Optika

Store Budget
Reporting

P16 - Tally Sheet

Cash Receipts/Credit

S05 - House
Charges

Ad Expense

L01-Promo
Analysis

V02-Price
Marketing
Support

BMP - Bus
performance Mngt

Store
Scorecard

I11 Price
Testing

Valley Media

P09
Bonus/HR

I15 Hand Scan
Apps

Roadshow

POS

S08 - Vertex
Sales
Tax

A04 - Cust
Refund Chks

Equifax

ICMS Credit

Cellular
Rollover

S09 - Digital
Satellite
System

NPD,
SoundScan

Sterling VAN
Mailbox (Value)

I18
SKU Rep

X92-X96
Host to AS400

Communication

S02 -
Layaways

Washington,
RGIS,

Ntl Bus Systems

V04-Sign
System

I14 Count CorrectionsNARM

P01-
Employee
Masterfile

I06 - Customer
Order

Frick
Co

UAR - Universal Account
Reconcilliation

Depository
Banks

S07 - Cell
Phones

S11 - ISP
Tracking

AAS

Fringe PO

Cash Over/
Short

L60 MDF
Coop SKU Selection

Tool

SKU
Performance

Supplier
Compliance

1

I35 - CEI

ASIS

Misc Accounting/Finance Apps - PC/NT
COBA (Corp office Budget Assistant)
PCBS(Profit Center Budget System)

Merchandising Budget

AIMS
Merch Mngr Approval

Batch Forcasting
Ad Measurement

AIMS Admin

AIMS
ReportingAd

Launcher

V03- Mkt
Reactions

Spec
Source

CTO2.Bestbuy.
com

Rebate
Transfer

Sign
System

CopyWriter's
Workspace

ELT
PowerSuite

Store
Monitor

AIS Calendar

Stores & Mrkts

Due Dates

Smart Plus

Insertions
Orders

Budget
Analysis Tool

Print Costing
Invoice App

AIS Reports

Broadcast
Filter

Smart Plus
Launcher

General
Maintenance

Printer PO

Printer
Maintenance

Vendor
Maintenance

Vendor Setup

Connect 3

Connect 3
Reports

Connect 3
PDF Transfe

Spec Source
SKU Tracking

S20-Sales
Polling

Prodigy

PSP

In-Home
Repair

Warranty
Billing
System

Process Servers
(Imaging)

Prepared by Michelle Mills
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Atomic Service Composite Service Registry

Services
atomic and composite

Operational Systems

Service Components

Consumers

Business Process
Composition; choreography; 
business state machines

Service Provider
Service C

onsum
er

Integration Infrastructure 
(Enterprise Service Bus)

Q
oS Layer (Security, M

anagem
ent &

 M
onitoring Infrastructure Services)

Inform
ation Architecture (m

eta-data) &
 Business Intelligence

G
overnance (m

anaging the service portfolio)

Channel B2B

Packaged
Application

Custom
Application

OO
Application

SOA Solution Layering
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Realization 
& Deployment of 

 Realization of business processes depends on existing manifestation of such 
business processes. 
It can be implemented with
- 1/ A choreography engine as the master chaining services and tasks

- 2/ A chain of events/services realizing the process implicitly

- 3/ A mix of choreographed services and tasks, linked by events

Business Process
Composition; choreography; 
business state machines

Choreography engine

Start Stop

Start Stop

Start Stop

Choreography engine
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CRM Service 
Provisioning

Resource 
Provisioning

Content 
Management

Billing 
Engine

ERP

End-to-End Business View of the Process 

Business, Management and Reporting view

Realization 
& Deployment of 

 Parts of processes can already be implemented by packages: CRM, ERP, 
Billing, etc. End to end business monitoring may want an integrated view

Business Process
Composition; choreography; 
business state machines

A mix of choreographed services and business events monitoring

Call 
Centre

Ordering 
portal

Billing 
portal

Sell Order Provision Activate Validate Turn-Up

Customer 

Customer 

Bill & 
Collect

Customer 
profiles

Offers, 
portfolios

Content 
platforms & 

partners
Resource 
inventory

Billing 
Records

A/R, 
Ledger

Services

Events

Services

Events

Services

Events

Services

Events

Services

Events

Services

Events
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Realization 
& Deployment of

 Matching Granularity:
- the ideal service granularity is rarely the way transactions, APIs, or messages are implemented

 Consistency:
- Unit of works are often required when aggregating

 State and process information preservation:
- Exposed services may not include information that is required in the integrated messages or APIs

“Update Bank Info” service
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Realization 
& Deployment of

 Solutions for Granularity, Consistency, State and Process information.
- Short lived (micro seconds) Process Flows (WS-BPEL microflows)
- Adapters (custom or off the shelf)
- New mainframe transactions
- Mainframe hosted flows (CICS Service Flow Modeler)
- POJO (Plain Old Java Object) in a Service Component
- Mediations in the Enterprise Service bus
- Automatic Cross Referencing (WPS business objects)

WS-BPEL Micro flow CICS Mainframe flow

Etc…
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Realization 
& Deployment of

Services
atomic and composite

Operational Systems

Service Components

Consumers
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Composition; choreography; 
business state machines

Service Provider
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er
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onitoring Infrastructure Services)
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Custom
Application

OO
Application
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Realization 
& Deployment of

Integration Infrastructure 
(Enterprise Service Bus)

QoS Layer (Security, Management &
 Monitoring Infrastructure Services)

Information Architecture (meta-data) &
 Business Intelligence

Governance (managing the service portfolio)
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Service Oriented 
Development Management

Service Operational 

M
anagem

ent
SOA

Governance

Organizational Change for 
Service Orientation

IT Processes for Service 
Orientation

IT Mechanisms for Service 
Orientation

Service Quality of Service  and 
SLA Management

Service Change Management 
Service Security Management

Service Modeling Techniques
Service Development Standards  
Service Development Guidelines
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Realization 
& Deployment of

Business ServiceBusiness Service
Registry & Registry & 
RepositoryRepository

Runtime

Mediate

Operational Efficiency 
& Resilience

Manage

Change and Release 
Management

Development Crawl, 
discover, 

sense

Integration

•Lookup
•Retrieve

•Publish
•Impact analysis
•Governance
•Import/Export

•Retrieve
•Share

Populate

•Publish 
•Conformance
•Lookup
•Retrieve

DeployModel

Administration

•Configure
•Authorize

Build Assemble

Configure Secure

Bind

Supporting the life cycle of services
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Iterate on
Service 

Portofolio

Combined 
models

4

Realization 
& Deployment of

Integrate 
Domain 

Analysis 
Transition 
to WSDL

Generate 
Documentation

Transform to 
Process Models

1

Import 
Business Processes2

3

6

5

Service 
Portfolio

Functional 
Decomposition

Business 
Goals/KPIs

Existing 
Business 
Services

Supporting the Service Oriented Development Management
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Realization 
& Deployment of

Integration Infrastructure 
(Enterprise Service Bus)

QoS Layer (Security, Management &
 Monitoring Infrastructure Services)

Information Architecture (meta-data) &
 Business Intelligence

Governance (managing the service portfolio)
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 Example generated purchase order schema

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema">
  <xsd:complexType name="purchaseOrder">
    <xsd:sequence>
      <xsd:element name="orderDate"/>
      <xsd:element name="shipTo" type="USAddress"/>
      <xsd:element name="billTo" type="USAddress"/>
      <xsd:element minOccurs="0" name="comment" type="string"/>
      <xsd:element name="items" type="Items"/>
    </xsd:sequence>
  </xsd:complexType>
  <xsd:complexType name="Items">
    <xsd:sequence>
      <xsd:element maxOccurs="unbounded" minOccurs="0" name="item" type="Item"/>
    </xsd:sequence>
  </xsd:complexType>
  <xsd:complexType name="USAddress">
    <xsd:sequence>
      <xsd:element name="name" type="string"/>
      <xsd:element name="city" type="string"/>
      <xsd:element name="state" type="string"/>
      <xsd:element name="zip" type="string"/>
      <xsd:element name="country" type="string"/>
    </xsd:sequence>
  </xsd:complexType>
  <xsd:complexType name="Item">
    <xsd:sequence>
      <xsd:element name="productName" type="xsd:string"/>
      <xsd:element name="quantity" type="xsd:positiveInteger"/>
      <xsd:element name="USPrice" type="xsd:decimal"/>
      <xsd:element name="comment" type="string"/>
      <xsd:element name="shipDate" type="xsd:date"/>
      <xsd:element name="partNum" type="SKU"/>
    </xsd:sequence>
  </xsd:complexType>
  <xsd:complexType name="SKU">
    <xsd:complexContent>
      <xsd:extension base="string">
        <xsd:sequence/>
      </xsd:extension>
    </xsd:complexContent>
  </xsd:complexType>
</xsd:schema>

Capture Information Model

Generate XML Schemas

Designing information models and generate artifacts
Reusability of business services requires a shared information model .
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Realization 
& Deployment of

Integration Infrastructure 
(Enterprise Service Bus)

QoS Layer (Security, Management &
 Monitoring Infrastructure Services)

Information Architecture (meta-data) &
 Business Intelligence

Governance (managing the service portfolio)
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Manage: Business Process

• Monitor business Key Performance 
Indicators (KPIs) against targets

• Track process flow

• Alert of important external events that 
require action

Manage: Service Security and identity 
management

• Consistent authorization across the 
infrastructure components

• Map identities between various security 
sub-systems

• Compliance to security policy

• Standards selection

•Liberty Alliance

•WS-Security

•SAML 1.0, 2.0, Shibboleth

Manage: Services

• Collect services data: headers, 
payload (SOAP/XML), origin, 
destination, service characteristics

• Problems detected: SLA violations, 
invalid services, dependency or 
relationship mismatch

• Control the message flow in the 
service environment through 
management mediations like log, 
filter, and route

• Centralize services management 
policy

• Set business-related IT goals

Manage: Service Components

• Collect component data: EJBs, servlets, 
JCAs, JDBCs

• Problems detected: memory leaks, java 
method profiling, tracing calls

Manage: End to End Service Transaction 
Performance

• Collect transaction data: Web Services, 
java beans, RMI/IIOP, MQ, JMS, CICS, 
IMS

• Problems detected: identify performance 
bottlenecks

Manage: Resources

• Collect resource data: CPU utilization, 
network latency, I/O throughput, 
Operating Systems

• Problems detected: queues filling up / 
timing out, disk failures, hardware or 
network failures
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Realization 
& Deployment of

SOA Management 
Tools

Business Process 
Modeling and 

Monitoring tools

 Relationship: Services that 
support Business Process

 Key Performance Indicators

 Impact Analysis

 Service Instance Information

 Relationship: Services that 
depend on Infrastructure

 Management policies

Application and IT 
Resource 

Management
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Realization 
& Deployment of

Integration Infrastructure 
(Enterprise Service Bus)

QoS Layer (Security, Management &
 Monitoring Infrastructure Services)

Information Architecture (meta-data) &
 Business Intelligence

Governance (managing the service portfolio)
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Service 
Registry

Discover

Service 
Provider

Service 
Requeste

r

Disc
ove

r
Domain 
Models

LinkMediation

Existing 
Applications

Patterns

Service 
Implementation

.NETSOAP / HTTP

Interface

Behaviour

Policy

Interface

Behaviour

PolicyJMSCICS / MQ

 Enterprise Service Bus
- Provides interconnectivity services, 

distributed or centralized
- Services interact with each other based 

on the QoS requirements of the 
individual transactions

 Synchronous/Asynchronous, 
Persistent/Non-persistent, Loosely-
coupled/Tightly-coupled

 Common infrastructure for SOA, Events, 
Messages

- Connects and integrates an enterprise's 
IT business

- Bridging heterogeneous platforms, 
environments and transports

 Mediates service requests and 
responses

- Performs transformation, routing and 
other “value-added” services

- Enables connection-type transparency

 Standards-based (e.g. JMS, SOAP, Web 
Services, …)

- Open APIs and protocols support the 
interoperability and substitution of 
middleware from multiple vendors
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Realization 
& Deployment of

ESB

Tivoli

Example Enterprise Service Bus implementation with policy based Service guarantee 
Gold Member service requests are routed to the best response time provider
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Conclusion
 We have experience in delivering SOA projects that demonstrate the value of 

flexibility

 We have experience in the methods, best practices and have the middleware 
and tools that make the end to end service life cycle real.

 Integrating flexibility both on the business semantic and in the technical 
infrastructure is essential
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Thank YouMerci

Grazie

Gracias

Obrigado

Danke

Japanese

English

French

Russian

German
Italian

Spanish

Brazilian Portuguese
Arabic

Traditional Chinese

Simplified Chinese

Thai

Korean

 

End of presentation
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Specifying Services with UML 2.0 Profile for Software Services

Profile implemented in IBM Rational Software Architect
Provides a common language for describing services

Service Portfolio

Specify Messages, Services, Compositions

Specify Service operations

Specify Service packaging Generate WSDL
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