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Biographical Notes: Scott Scalf

Director of Enterprise Technology Group at SIG

19 years experience in Software Engineering & Arch

17 years working on large-scale distributed systems

7̧ years at SIG

6̧ years at S3 (EA and SOA Specialists)

4̧ years at ADP (Brokerage Information Services ) 

2 years working on embedded systems, device drivers, programming 

tools
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Biographical Notes: Ashton Thorogood
Enterprise Architect at SIG

16 years experience in Software Development

1̧0 years at SIG

2̧ years at The Sycamore Group, a consulting 
and outsourcing firm (Senior Oracle Developer/Development DBA)

2̧ years at Sanchez Computer Associates, 
a developer of Commercial Banking Software (Demand Deposit Systems) 

2̧ years at Mellon Bank in Financial Systems 
(Financial Reporting & G/L)

6 years experience in Treasury Management and Bank Operations

Susquehanna International Group, LLP

About SIG
SIG is a comprehensive trading, technology, and quantitative research firm, 

and one of the nationôs largest market makers and liquidity providers. 

Core Competencies

Ţrading and Market Making

P̧rivate Equity

I̧nstitutional Services: sales and trading, research, and investment 

banking

Global reach

Offices in the U.S., Europe, Asia

Primary Data Center in Philly area

Systems distributed across our offices, exchanges, and vendor sites
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Intro Survey

Industries

¸Government vs. Private

¸Services vs. Manufacturing

Financial services, capital markets, or related?

Backgrounds

¸Technical vs. Non-Technical

¸Solution, Database, Infrastructure

Susquehanna International Group, LLP

Agenda
Introduction

Enterprise Architecture

Domain Modeling

SOA

Master Data Management

Master Data Delivery Mechanisms

Questions
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Presentation Objectives
Provide our view of what Domain Modeling, SOA and Master Data 

Management are

Show how they interrelate and how they all fit within the context of 

Enterprise Architecture.

Explain why these things matter to us at SIG

Share

A̧pproaches

Ştrategies

Ŗecommendations

Ļessons Learned

Susquehanna International Group, LLP

Enterprise Architecture
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EA Mission

Align Technology with Business

Long term

Transformative 

Establishes Principles, Patterns and Practices

Susquehanna International Group, LLP

EA Viewpoints

Business Architecture

B̧usiness Strategies

O̧rganization

Technical Architecture

Ţechnology Infrastructure

W̧hat systems are needed 
and how should they interact?

W̧hat are appropriate 
technologies to employ?

Information Architecture

W̧hat information is needed, 
what it should look like, how it 
should be created, 
disseminated and consumed. Gartner: Enterprise Architecture and Enterprise Information 

Management: A Powerful Partnership

1 October 2007 | ID:G00151324 Greta A. James & David Newman
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Choose Your Framework
Weôre not selling an EA framework

Whatever your ñWorld Viewò (Zachman, TOGAF, FEAF, Gartner, 

é) Domain Modeling, SOA, Data Movement Patterns and Master 

Data Management are all very relevant.

But ïif youôre not worried about all of these dimensions, you may 

not appreciate what weôre talking about

Susquehanna International Group, LLP

EA as Context
SOA, Domain Modeling, Data 
Movement Patterns and Master Data 
Management are all essential, inter-
related components of your Solution 
Architecture.

¸ The Domain Model represents the 
Business view

SOA combines elements
of Technology and Information 
Architecture views.

¸ SOA must be conjoined with the Domain 
Model
to satisfy Solution Architecture.

Domain Model
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MDM Without a Domain Model

Just integration

¸No common content

¸No canonical forms

¸Limited reuse
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MDM Without SOA
No practical implementation

Relies on traditional data movement 

patterns ïwhich contain no 

semantics. Domain Model
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EA & Governance
Governance is a set of policies, procedures, and rulesé

Your Governance model will depend on your firmôs culture, size, 

management philosophy, industry, regulatory regime,é

EA and Governance have cyclical dependency, not layered

Susquehanna International Group, LLP

Choose Your Governance Model

Weôre not here to sell you a governance model
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Domain Model

Susquehanna International Group, LLP

A Domain Model Is é
A Semantic Ontology

Şemantic

O̧ntology

O̧ntology vs. Taxonomy
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A Domain Model Is Not é
Entity Relationship Model

Object Model

System Model

Susquehanna International Group, LLP

Enterprise Architecture Context
Domain Model 

Ŗepresents the Business Architecture view 

P̧rovides the vocabulary and grammar to articulate business 

strategy and functional requirements

I̧ntersects with Technical and Information Architecture views 

in a Solution Architecture

Ȩnables interoperable Service interface specifications

Ȩnables canonical Master Data definitions
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A Rosetta Stone

Essential for:

B̧usiness Analysis

Ŗequirements Analysis

Şystems Analysis

Interface specification

Retraining the Business

Technology Teams

Susquehanna International Group, LLP

SIGôs Domain

Trading, Brokerage & 

Investment Banking

Fundamentals donôt change

Opportunities, rules, and 

mechanisms do
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Sample SIG Artifacts

TRANS DESCR SIG-Prop SIG-CORR (GEB) GEB-SIGCust GEB-TR GEB-CORR (PHLX)

External Recon Affiliate Recon Affiliate Recon Affiliate Recon Affiliate Recon

GEB Receives OE from Exchange 100 -100

GEB creates OE on SIG order on its book 100 -100

SIG Receives OE from street (GEB) 100 -100

SIG GEB PHLX

ORS OBS ORS OBS

Order B456

Order Instr. B 100 MSQ JY @ 8

Ticket

Order C789

Order Instr. B 100 MSQ JY @ 8

Ticket
Order Execution B456.1

Order Execution C789.1

Susquehanna International Group, LLP

The Pizza Shop Example
Chris, Adam, and Eugene

Order, Order, Order, & Order

Request, Instruction, Ticket, 

Execution



13

Susquehanna International Group, LLP

Our Pizza Shop

Susquehanna International Group, LLP

Domain Model Application
Vendor Product Evaluation

Canonical Schemata definition

MDM Consumers

Business Analysis and Process 
Engineering

Compliance & Regulatory Reporting

Business Intelligence
(Data Warehouses, Marts, and BI 
Tools)
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Lessons Learned
Start small, then expand 

existing subject areas and add 

new ones.

Vital to recognize fundamental 

changes in the environment

Broaden definitions as need 

requires 

Correct what you did wrong the 

first time.

Plan for M&E

V̧ery time consuming

Ŗequires expert resources

Susquehanna International Group, LLP

SOA
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SOA Is é
An architectural style in which the principal Elements are loosely-

coupled, autonomous, large scale, composable subsystems 

(Services) with Connectors that are governed by formally 

published schemata and behaviors (Service Interfaces). 

An architectural style that encourages systems designers to focus 

on the definitions of Services and how they inter-relate.

An architectural style most appropriate for large, distributed, 

transactional systems.

Susquehanna International Group, LLP

SOA Does é
Stress inter-operability over integration

Require that Service instances be dynamically discovered and used

Mandate loose coupling among Services

Result in location transparency among Services

Support self-healing applications
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SOA Does Not é
Imply any specific technology or platform

Mean the same thing as Web Services

Preclude the use of non-service Elements or alternative Connectors 

in your enterprise

Susquehanna International Group, LLP

Service Characteristics
Autonomous

a̧ service is independent and self-contained

Addressable

a̧ service has a network-addressable interface

Restrictive

a̧ service controls access to its functionality and data

Cohesive

a̧ service maps to a distinctive problem-domain function set

Coarse-Grained

a̧ service has coarse-grained interfaces 

Composable

a̧ service can be used by other services in the course of 
performing their work 



17

Susquehanna International Group, LLP

Service Interface
Defines the technical mechanism for accessing and consuming a service

M̧ethod or message syntax

I̧nvocation mechanism, communication channel

Defines the semantics of the Service operations

F̧unctionality and effects

Defines the quality attributes of those operations

A̧vailability

Ļatency

çapacity

Susquehanna International Group, LLP

Service Interface Characteristics
Are defined independently of implementation

Are published

Ensure ñgrammatically correctò actions

Enforce correct actions of Domain Model Verbs

Enforce correct life states of Domain Model Nouns

Enforce correct relationship between Verbs activities and Noun life-states

Prefer canonical representations of domain Nouns and Verbs



18

Susquehanna International Group, LLP

Enterprise Architecture Context
SOA 

Ḑefines characteristics of both Technology and Information 

Architectures of a Solution

M̧ust be conjoined with the Domain Model to create shareable 

Solution Architectures

Services

I̧mplement the Verbs

M̧anipulate the Nouns

Susquehanna International Group, LLP

Systems Interaction
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Systems Interaction

SOA Messaging Channel(s)

Susquehanna International Group, LLP

Lessons Learned
Start simple and local, then 
expand services and add new 
users

Vital to recognize changes in 
the environment: technical 
or business

Version interfaces

çorrect what you did wrong 
the first time

ȩxpand capabilities 
incrementally

Integrate, adapt, retire legacy 
data stores and non-SOA 
systems

Organize around services

Reward adoption and 
stewardship
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Lessons Learned

More constrained than 

integrating at the data store 

layer

Ņot for developersô up-front 

benefit

F̧or long-term cost benefit

Potential for misuse

Ţraining and/or one on one 

mentoring required

Susquehanna International Group, LLP

Master Data Management
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Master Data Is é
Gartner:

¸ñThe official, consistent set of identifiers, extended attributes 

and hierarchies of the enterpriseò

Microsoft:

¸ñé the critical nouns of a business é people, things, places, 

and concepts éò

TDWI:

¸ñA System of Record AND System of Referenceò

Susquehanna International Group, LLP

Master Data Management Is é
Gartner:

¸ñA workflow-driven process in which business units 

collaborate to harmonize, cleanse, publish and protect 

common information assets that must be shared enterprise-

wide. MDM ensures the consistency, accuracy, stewardship 

and accountability of the enterpriseôs core information, thus 

enabling enterprises to eliminate endless debates about 

ówhose data is right.ôò
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SIG Master Data Is é
Industry Standard 

Ȩxternally defined

¸True ñreferenceò data

Common Data

A̧ll Firm-wide data

M̧ost shared (affects more than one business unit) data

Çonsumed by multiple systems (but not maintained by them)

Commonly Structured

Çlosely coupled to above classes for ease of integration 
and support

U̧nique, or specific to a business, but shares a common data 
structure. 

Şubject to a lesser oversight

Susquehanna International Group, LLP

Master Data Characteristics
Provides Transaction qualifiers

A̧ttributes you sort and group on

Ȩnables conformed dimensions

Lower volume and volatility than 

transactional data

Different security and distribution implications than transactional 

data

Ļikely stricter governance around MD maintenance

Ļikely stricter access control of Transactional data
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Master Data Subject Areas
Accounts

¸Trading, Clearing, Customer, é

Parties

¸Customers, Counterparties, Traders, é

Agreements

¸Trading, Reporting, Clearing, é

Products

¸Tradable Instruments, Corporate Actions, é

Locations

M̧arket Centers, Execution Venues, Desks,é

Susquehanna International Group, LLP

Enterprise Architecture Context
Master Data

m̧odels and content definition which define the shared 

Information Architecture across Solutions

Master Data Management

ȩnterprise strategy, program, and solution for defining, 

maintaining, and vending Master Data

i̧nforms Business Architectures, Information Architectures, 

and Technical Architectures of consuming Solutions
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MDM Objectives
Speed up and simplify creation and deployment of new systems.

Ensure downstream interoperability and information re-use.

Ensure analytic consistency.

Susquehanna International Group, LLP

Ownership, Stewardship & Governance
Ownership

M̧aster Data is owned by the Enterprise 

Stewardship

Ŗesponsibility for applying and enforcing rules. 

A̧uthority to do anything to ensure that the needs of the 

enterprise are met

Governance

Ţhe rules for maintaining data quality and validation

Ŗepresents the Business Architecture perspective 

in MDM

Workflow 

Ţhe implementation of Governance
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SIGôs MDM Strategy
Goal: Hub and Spoke Architecture

Ņew, domain-compliant subject areas

e.g. Parties, Accounts, Execution Venues, é

Şervices for Transactional systems

Ŗeplication for Analytical systems

Migration Path: Synchronized Coexistence

Ço-opt maintenance applications

Şynchronized, dual maintenance (legacy and Service)

App updates both, or data store synchronization 

M̧igrate consumers to services

Ŗetire legacy stores

Susquehanna International Group, LLP

Lessons Learned
Master Data models should conform to the Enterprise Domain Model 

Ķeep in mind both transactional and analytic uses

U̧nderstand the domain-consistent life states of the things being 
modeled 

Distinguish between New things and Changed things

Şervices enable this 

Capture the time dimension 

M̧aster Data will be used as dimensions into transaction fact tables 
and may even be represented as a fact unto itself

Y̧ou need the history of a thing

Capture the Reason for life state changes

¸MDM Service methods should implement the ñVerbsò of the 
Domain Model which cause (are the ñReasonsò for) change in an 
objectôs life state
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Lessons Learned
Partition Legacy Data Before Integration

ĻOB master data-associative elements

O̧verloaded data elements

Support Aliases

¸E.g. employees, instruments, counterparties, é

Ķey to external systems inter-operation

Establish Grouping & Hierarchy mechanisms

Assert Explicit Ownership

Ņamespaces

Susquehanna International Group, LLP

Master Data Delivery Mechanisms
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Enterprise Architecture Context
MDM is not just a ñTransactionalò solution implemented via SOA.

Other delivery channels are necessary ïparticularly for analytic 

system consumption and sometimes for legacy system migration.

Taking a deeper dive into Technology Architecture

Susquehanna International Group, LLP

Technology Architecture

What capabilities are needed and how will 

the solution be used? 

Implications for Data Movement Patterns

How do we map delivery patterns to 

technologies?

Keep in mind ïTechnology is not the 

solution
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Technology Architecture

System Classification & Data Flows

Architectural Principles

Patterns of Inter-Operation

Data Movement Patterns

Susquehanna International Group, LLP

Software Systems Classifications
Control Stuff

¸Software drives physical things to interact with the 
physical environment

¸New data created which describes/reflects activities

¸e.g. Assembly Line Automation Systems, Embedded 
Appliance Controls

Do Stuff

¸Software things effect work and may modify the 
electronic environment

¸New data results from functional activity, i.e. 
Transactional

¸e.g. Amazon.com, Trading Systems, HRIS

Analyze Stuff

¸Software facilitates slicing, dicing, examining, ...
manipulating information

¸New insights gleaned from derived data

¸e.g. Business Intelligence, OLAP, etc.

Analyze

stuff

Do

stuff

Control

stuff
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Transactional vs. Analytical Systems

Susquehanna International Group, LLP

Line of Business Transactional Systems

Satisfy specific business functions, e.g. order 

routing.

Autonomous and often highly distributed. 

Medium to very high volumes. 

Optimized for low latency. 

High Availability within designated hours of 

operation.

Examples: Quoting, Trading, Order Routing, 

Blottering.
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Enterprise Transactional Systems

Range from low volatility master data to high volume 

order and transaction data. 

Usually highly integrated. 

Usually require high throughput.

Usually require high availability.

Trend toward Service Orientation.

Examples: Books & Records Services, Master Data 

Management Services, Clearing.

Susquehanna International Group, LLP

Enterprise Analytic Systems

Data Warehouses.

Inmon vs. Kimball.

Sum of the parts problem.

Currently building out this capability.
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Line Of Business Analytic Systems

Data Marts

Meet specific demands of a particular LOB for:

¸Analysis

¸Content

¸Presentation

¸Ease-of-use

Examples: P&L, Compliance (Audits/Exams), Quantitative 

Research.

Susquehanna International Group, LLP

Hybrid Systems

Tread the blurry line between Transactional 

and Analytical

Line of Business

¸Automated Trading Strategies

¸Algorithmic Trading Engines

Enterprise

¸Operational Data Stores
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Information Lifecycle Management

Invite us back next year to talk about this topic!

Susquehanna International Group, LLP

Technology Architecture

System Classification & Data Flows 

Architectural Principles

Patterns of Inter-Operation

Data Movement Patterns
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Architectural Principles

Conform to your companyôs environment and culture.

At SIG we optimize for:

¸Time-to-market

¸Mitigating System Risk

¸Mitigating Operational Risk

¸Cost

Loose coupling

¸Inter-Operability vs. Inter-Dependence

¸Avoid direct implementation dependencies.

¸Ensure consumer self-sufficiency

¸Minimize complexity

Solutions require compositions of applicable technologies

Susquehanna International Group, LLP

Every Problem is a Nail
Be aware of:

Practices & communities of interest.

Organization around specific technologies.

Example:

DBAôs and Database Developers need to 

appreciate that their data stores are just one 

component of the many that comprise most 

systems.
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Technology Architecture

System Classification & Data Flows 

Architectural Principles

Patterns of Inter-Operation

Data Movement Patterns

Susquehanna International Group, LLP

System Inter-Operation
System dependencies on external data e.g.

M̧aster Data

M̧arket Data

P̧ositions

O̧rder/Quoting Instructions

Design Considerations

I̧nformed by our Architectural Principles

Ḑo not want tightly coupled, shared components

Ḑo want Interaction at the system level using well-defined 

interfaces
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Patterns of Inter-Operation

What manner of synchronization is really needed?

¸With what frequency?

P̧eriodic vs. Continuous (Active)

Sub-optimal ñPushò

ñI donôt know what I need, so give me ALL the data!ò

Beware of the ñQuick Fixò!

Bootstrapping

How to deliver data?

m̧ake a local copy 

çonnect directly to the source data store 

m̧ake a request of another system as needed

Susquehanna International Group, LLP

Technology Architecture

System Classification & Data Flows 

Architectural Principles

Patterns of Interoperation

Data Movement Patterns



36

Susquehanna International Group, LLP

The Architectural Journal
ñAs applications are envisioned and delivered throughout any 

organization, the desire to use data replication as a "quick-fix" 

integration strategy often wins favor. This path of least resistance 

breeds redundancy and inconsistency. Regularly applying this 

antipattern within an enterprise dilutes the original long-term goals 

of a service-oriented architecture (SOA). However, depending on 

the context in which it surfaces, data replication can be viewed 

either positively or negatively.ò

* Tom Fuller and Shawn Morgan ï2006 The Architectural Journal 
(see: http://msdn2.microsoft.com/en-us/arcjournal/bb245678.aspx)

Susquehanna International Group, LLP

Pattern vs. Anti-Pattern

SOA Pattern vs. SOA Anti-Pattern 

Inter-System vs. Inter-Data Store

Monarchy vs. Anarcho-Syndicalist Commune
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Inter-System Data Movement Patterns

ALL types of systems

ŞOA

A̧synchronous Messaging (Pub/Sub)

Ţransition from legacy systems requires co-existence of both 

SOA and data replication as Core Patterns

Susquehanna International Group, LLP

Inter-Data Store Data Movement Patterns
Analytical, Archival, Hybrid Systems

ŞQL over data store link or gateway

F̧ile based loads

Şnapshot or Continuous Replication

M̧aster/Slave or Master/Master Replication

Ţrend towards continuous processing
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Pattern Type Matches
Pattern Type Matches  

Pattern Type  Transactional 

Systems 

Analytical  

Systems 

Hybrid 

Systems 

Inter-System Data Movement Patterns  Y Y Y 

Inter-Data Store Data Movement Patterns  N Y Y 

 

Susquehanna International Group, LLP

Inter-Data Store Movement Pattern

Inter-Data Store Data 

Movement Pattern  

Periodic Synch to 

Transactional 

Periodic Synch 

to Analytical 

Continuous Synch 

to Transactional 

Continuous 

Synch to 

Analytical 

File-Based Load  Core/Declining* Core Unsuitable Unsuitable 

Master/Slave Snapshot 

Rep  

Core/Declining* Core Unsuitable Unsuitable 

Master/Slave 

Continuous Rep  

Unsuitable Unsuitable Candidate** Candidate 

Master/Master 

Snapshot Rep  

Unsuitable Unsuitable Unsuitable Unsuitable 

Master/Master 

Continuous Rep  

Unsuitable Unsuitable Unsuitable Unsuitable 

SQL Over 

Links/Gateways  

Unsuitable Unsuitable Unsuitable Unsuitable 
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Inter-System Data Pattern

Inter-System Data 

Movement Pattern  

Periodic Synch to 

Transactional 

Periodic Synch 

to Analytical 

Continuous Synch 

to Transactional 

Continuous 

Synch to 

Analytical 

Services (SOA)  Core/Pilot Unsuitable Core/Pilot Unsuitable 

Asynchronous 

Messaging  

Core Candidate Core Candidate 

 

Susquehanna International Group, LLP

Data Movement Policy
Pattern Technology Matches
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Master Data Delivery Mechanisms
Services

¸Used by (OLTP) systems in real-time, or near real-time environments. 

¸Accommodate both read and write functions to appropriately authenticated and 

authorized consumers. 

Dimensions

¸Used by Business Intelligence (BI) and reporting systems

¸Read-only 

¸Explicitly NOT for real-time, or near real-time environments

(e.g. for use in data warehouses,  or data marts). 

¸Provide categories of master data 

¸Involve minimal complexity. 

MDM Bus

¸Warehouse integration

¸Conformed dimension generation

¸Dimensions as Facts

Susquehanna International Group, LLP

Questions

ñIt is the nature of all greatness 

not to be exact.ò 
- Edmund Burke (1729 - 1797) 


