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Abstract

Somewhere between “not enough” and “too much” lies 
the correct scope of artifacts documenting service 
designs. This presentation will explore a service design 
methodology that is based on design best practices, and 
implemented and refined within the SOA organization 
of a large enterprise. Content, format, and a “how to”
approach will be discussed as well as challenges and 
strategies for handling them. 



July 2007 v2
Slide 3

Overview

• Citizens Overview
• Genesis of this Work
• A Process and Artifacts “Roadmap”
• Tangent: Why Leverage UML?
• Elements of a Service Design Specification
• Challenges
• Success Strategies
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Citizens Overview – The Enterprise

Call Center Agents1700

ATM’s3800

Branches1600

In Assets$155 Billion

Employees26,000

States40

8th Largest Commercial Banking 
Company in the US

About Citizens Bank 
Financial Group

Centralized Infrastructure Support
Specialized Technology Groups
Some Distributed Business Line IT
Heterogeneous Computing 
Environment

Legacy Mainframe
Growing Distributed Activities
25,000 Microsoft Desktops
500 Unix Servers
2100 Windows Servers

Buy vs. Build with heavy 
customization (COTS)
Introduced Enterprise middleware 
in 2002 (basis for SOA)
200 Annual Technology Projects

About the Citizens Bank 
Environment
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Citizens Overview – The SOA Organization
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Citizens Overview – The SOA Environment

Initial Service Capabilities
Mainframe Integration using IBM WebSphere 

MQ and XML messages to interface with 
custom Cobol services

External Service Provider Mediation

Next Phase Service Capabilities
J2EE Business Focused Orchestration Services

“Screen Scraping” Services

3rd Party Service Implementations

Enhanced SOA (Business Metrics, Diagnostic 
Logging, Exception Handling)

Overview
38 Service Consumers
11 Very Large Scale Direct 

Customer and Branch Applications

Remainder service ‘Back office”
users

Consumer Statistics

99 IBM WebSphere Message 
Broker Integration Services
30 J2EE Business Services

18 Web Services

12 “XML over MQ” Services

Service Statistics
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Citizens Overview – The Existing SOA 
Design Landscape

• Prior approach for XML / MQ Services
– Created sequence diagrams to show interactions 

with external systems

– Services were not heavy in business logic so this 
worked well

– Created mapping spreadsheets 

– Created separate XSD Request/Response 
schemas for each service
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Genesis of this Work

• Need emerged during a large, multi-channel, multi-
vendor solution implementation with clear 
“enterprise service” ramifications

• Architecture team viewed solution as SOA 
opportunity, so engaged beyond architecture design

• Systems Flow augments the architecture team and 
had worked previously with Citizens to design and 
implement artifact approaches in other areas:
– Functional Design / Requirements Engineering

– Logical Design / Enterprise Architecture
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Rubrics for a Service Design Specification

• Must be tool agnostic

• Must be lightweight enough for a rigor-
challenged enterprise, but heavyweight enough 
for success – “Do only what you must”

• Must be analysis oriented

• Must be integrated into the design 
process
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Our Service Design Approach
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Artifacts Roadmap
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What is UML?

“The Unified Modeling Language (UML) 
is a general-purpose visual modeling 

language that is used to specify, 
visualize, construct, and document the 

artifacts of a software system.”

Rumbaugh, Jacobson, Booch.  
The Unified Modeling Language Reference Manual

2nd Edition.
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Why Leverage UML?
• Notation evolved out of 10+ years of 

refinement

• Industry standard diagramming notation  
Standards “come with”:
–Books, articles, training, and online 

guidance

–Tool adoption and templates

–Pre-trained resources

–Market value attached to the skillset
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Why Leverage UML? 
(continued)

• Precise structure assists with 
consistency, completeness, and scope

• “Fit for purpose” diagrams force a 
separation of concerns

• Core notation is simple and consistent –
allows a focus on content vs. form
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Business Design – Use Cases

riskysafe
importance/complexity/team understanding

high

low

Names

Intent

Brief
Story-like

Formal
Numbered Steps

 + Alternates

Pre/Post 
Conditions
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Interaction Design

:Banker

1. User selects Rebate Fee 
function

Refund Fee :BankerUI
<< UI >>

:Customer
<< Service >>

:Account
<< Service >>

select rebate function

:Codes
<< Service >>

1.1 System displays list of 
accounts for the customer in 
session

2. User selects an account and 
submits

2.1. System displays a list of 
fees eligible to be rebated

3. User selects a fee, enters a 
rebate type and amount, and 
submits

3.1. System rebates the fee

getAccounts(cust)

Submit account

getFees(acct)

getEligibleRebateTypes(acctType)

Submit rebate

rebateFee(acct)

Focus on service 
interaction points

Identify services 
required to support 
business function

Drives Service 
Scoping
Stimulates usability 
vs. performance 
conversations
Blueprint for UI 
Developers
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Service Design
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Service Design – Service Descriptor

High level abstraction of the service inputs.
•List of Fees with some fee details (including fee type, amount) 
for each account that was specified

Outputs

High level abstraction of the service inputs.
•One or more Account Identifiers (Type and Number)

•Fee Date Range

•Fee Type (optional)

Inputs

Brief description of the goal of the service.
To return all fees associated with one or more accounts 
belonging to the same customer

Intent
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Service Design – Design Model

+execute() : ServiceResponse

«interface»
ServiceRequest

+getStatus() : string
+listErrors() : List

«interface»
ServiceResponse

+execute() : ServiceResponse
#doExecute() : ServiceResponse

-applicationCode : string
-rqUUID : string
-workstation : string

AbstractServiceRequest

+getStatus()() : List
+listErrors() : string

-Fees : List
GetFeesResponse

#doExecute() : FeeType

-accountIdentifiers : List
-startDate : HostAccountQuery
-endDate : HostAccountQuery
-feeType

GetFeesAction

+getFees() : List

«interface»
HostAccountQuery

Interface

Class

Attributes

Operations

Generalization

Dependency

Analysis model with 
analysis details
Can refer to SOA 
framework 
specifications
Replaced or 
augmented with 
generated model 
post implementation.
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Service Design – Logic Model

   For each account

Service Logic Authorization 
Subsystem

Host Integration 
Layer

Validate
Request Lookup User

Check
Authorization

UNAUTH

[not
authorized]

[authorized]

GetFees

[acct not 
found]

Add Fees 
To List

BADACCT [acct found]
[acct 

found]

Primary swimlane 
holds service logic flow

Additional lanes indicate 
external services
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Service Design – Data Model
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• Three reasons to include a design decision:
– A decision is not obvious given the scoped 

content of the document

– Analysis or debate went into arriving at a 
decision

– A tactical decision is being made and should be 
highlighted as a tactical choice

• The goal is to minimize narrative documented 
decisions!

Service Design – Design Decisions
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Service Design – Design Decisions

The reasons the end state was not 
achieved are inventoried.

Reasons for 
not achieving 
End State

If a decision is tactical, the desired end 
state is identified if known.

End State

Every decision includes an analysis section 
that describes how the decision was 
determined. 

Analysis

A decision is stated as a fact.  The decision itself is the only 
thing considered “in scope” for the design.  The rest is just 
supporting information.
e.g. Users will be authorized via a LDAP query to Active Directory
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Interface Specification

• For XML / MQ services
– XML Schema

– WebSphere MQ Request Queue Name

• For SOAP / HTTP Services
– WSDL file with imported XML Schemas
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Service Catalog
Service 
Information

Link to Design 
Artifacts

Implementation 
Technology

Interfaces Supported

Intent

Name

Unique Identifier

Dependency 
Information

Component 
Dependencies

Consumer 
Dependencies
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Challenge Areas
• Applying specification standards across large projects 

with external vendors performing design functions
• Getting business line IT departments to document 

service designs
• Assessing “legacy” need for end-to-end data-mapping 

documents

• Determining correct level of engagement with 
application programmers / business analysts in the 
service design process
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Success Strategy
• Use specifications as an analysis and design tool –

the resulting artifacts are useful by-products
• Integrate into the design process
• Create risk-based specifications – limit specification 

details to minimum required
• Hold training – formal and informal
• Provide templates, guidelines, and samples
• Design review content and form
• Use specification criteria checklist to evaluate 3rd

party specifications



Questions?
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