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1

The FISD professional certification program has developed two professional qualifications with associated
examinations.
The Level 1 Financial Information Associate (FIA) was released in 2011 and forms the basis of a professional
qualification with an associated examination and training courses for practitioners in the market data industry.
Its objective is to allow candidates to demonstrate a broad understanding of the financial markets, market data,
technology and trends.
The first Level 2 exam, Data Licensing, was released in 2016; this requires a deeper understanding of the
licensing arrangements for the use of market data with particular focus on contract interpretation and the
associated user responsibilities and liabilities.
This syllabus, Market Data Technology, forms the basis for a second FISD Level 2 qualification focused on the
technology supporting the creation, acquisition, processing, storage and distribution of market data.

1.1 Scope
This syllabus builds on the technology content of the Level 1 FIA. It requires an understanding of the technology
used within the financial information industry and covers both industry specific and relevant general technology.
This content supports the educational objectives of FISD and aims to give insight to financial information
industry stakeholders and practitioners on the technology supporting the industry.
The high-level subject areas are:
•
•
•
•
•

1

INTRODUCTION TO FISD LEVEL 2 –
POSITIONING THE TECHNOLOGY SYLLABUS

Introduction to FISD Level 2
– Positioning the Technology
Syllabus

Generic Market Data Systems
Market Data System Products
System Implementations and Locations
Technology Concepts
Industry Context

The emphasis is on the wide variety of technology which supports business activity and information
transmission between exchanges, other original information providers, vendors, buy-side and sell-side firms.
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In this syllabus, “financial information” includes ALL types of information used to inform the trading
decision, including price, trade, index, commentary, research, analytics, opinion, instrument and
counterparty reference data, and social media sources. An understanding is required of the technology used
to collect, manage, store and distribute these various data types.
The terms “market data” and “financial information” are used interchangeably in this syllabus.

Throughout this syllabus, the candidate is being asked to understand a range of
topics. The words …the candidate should understand… may not always be
repeated but should always be assumed.

This syllabus and associated exam do not cover programming, and candidates will not be tested on any
specific programming language, APIs or code segments.
Candidates will not be tested on specific vendors’ products or branding.

2

Market Data System

Market Data System

1.2 Exclusions

2

A distribution system for market data receives data from multiple sources and routes the data to multiple
destinations. Complex applications may both consume and publish data; i.e. process the input data to
generate new or enhanced output. Similar mechanisms are used for data distribution by trading venues,
data aggregators/vendors, buy-side and sell-side firms.
This diagram illustrates the flow of market data within a financial institution and includes some examples of
where it is used.
Exchanges & trading venues

Aggregator

Consolidated
Feeds

Direct Feeds

Internal
Applications

(Global) Distribution System

Order & Execution
Management
Mobile

Risk
Management

Spreadsheets

Analytics

Workstations
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The components and concepts for the distribution of market data are examined in further detail in the
subsequent sections.
Loosely the term “ticker plant” refers to a collection of real-time market data sources, feed handlers and
their associated distribution system.

2.1 Data Sources
Financial information originates from a variety of sources within the financial markets sector, including
exchanges, other trading venues (ECN, MTF, SEF etc.) and specialist providers (index, ratings, analytics, etc.).
Data originating from a wider range of both financial and non-financial sources is also used for making trading
and investment decisions.

2

The candidate should understand the following data formats and the technology used to distribute them:
Prices (order book, quotes, history)
Trade data, time and sales
Indices
Instrument reference data, including name and symbols, corporate actions
Business entity and other reference data
Credit ratings
Environmental, social and governance (ESG) data and ratings
Company fundamentals, filings, balance sheet, ownership
Economic data, including employment, GDP
News (regulatory, business, financial, economic and general)
Commentary, forecasts, research
Alternative data (weather, satellite images, web traffic, credit/debit card, social media, etc.)

Consumers of market data may also redistribute (re-vend) this data in both original and augmented form.

Market Data System

•
•
•
•
•
•
•
•
•
•
•
•

2.2 Communications
The trade lifecycle relies on the accurate, efficient and timely communication of price and reference data
between the parties to the trade and with other stakeholders.
The principles and protocols that underpin key means of communication such as:
•
•
•
•
•
•

ISO Open Systems Interconnection model (OSI)
Broadcast, multicast, point to point/unicast
TCP/IP, UDP/IP
HTTP(S)
Market data feed protocols, ITCH
Other financial markets protocols
o
o
o
o

Financial Information eXchange (FIX)
Simple Binary Encoding (SBE)
Society for Worldwide Interbank Financial Telecommunications (SWIFT)
eXtensible Business Reporting Language (XBRL)

2.2.1 Distributing Real-Time Data
The technology for distribution of real-time financial data (predominantly price and trade data) is critical to
financial institutions. High availability and data quality are important, as are efficiency, capacity and timeliness
especially when trading in a high frequency, low latency and high volume market.
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Key points to know:
•
•
•

Streaming, publish-subscribe messaging
Definition and impact of latency, jitter and throughput
Relative merits and characteristic of different transmission media:
o
o
o
o
o

Copper
Fibre optic
Microwave
Laser
Shortwave

2

2.2.2 Distributing Less Time-Sensitive Data
Instrument reference data describes the characteristics of a financial instrument e.g. for a bond:
classification, issuer, maturity date, coupon rate and timing, symbols and other information. Reference data
is also available for business entities, trading counterparties, trading venues and other shared concepts.
Exchanges and vendors provide reference data to a range of departments within their clients via files, data
feeds, interfaces, display terminals and websites.
Managing reference data:
•
•
•
•
•
•
•

Dynamic nature of reference data
Handling corporate actions, timeliness, intraday changes
Symbology mapping
Financial securities master, golden source
Enterprise search
Metadata, data dictionary
Historical reference data

Market Data System

The value of most information declines as it ages. Supplier fees are commonly reduced or waived for older data.
Price and trade data is delayed, typically by 15 minutes, and made available at reduced cost for use by
applications which don’t require real-time data. The technology to delay data may be deployed in multiple
places, including near the source, by vendors, other intermediaries and near consumers.

Distribution of:
•
•
•

Daily, end-of-day, curated bulk files
Historical trading data
Unstructured/alternative data

Common data formats:
•
•
•

Comma Separated Values (CSV)
Extensible Markup Language (XML)
JavaScript Object Notation (JSON)

Delivery protocols:
•
•
•

Secure File Transfer Protocol (SFTP)
Simple Object Access Protocol (SOAP)
REST API, Hypermedia

2.3 Data Feeds
A data feed transmits data between a source and its consumers. A feed handler is the component receiving
market data from a data feed and publishing it to the local distribution system. The feed handler
FISD Market Data Technology | FISD Version 1.0
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understands the transmission protocols and message formats used by the data source and converts these
to a normalized version for the target distribution system. The feed handler may implement reliability and
recovery strategies appropriate to the data source.
•

Data feeds
o
o
o
o
o
o

•

Multicast UDP/IP and point to point (unicast) TCP/IP feeds
Incremental updates (deltas), snapshot images
Binary vs text encoding
Tag/name/key value pairs
Compression techniques, message templates
APIs vs wire protocols

2

Reliability strategies for multicast feeds
Multicast groups, channels, IP address:port
Packet loss
Feed A/feed B arbitration, message sequence numbers
Broadcast recovery channel, snapshots
Unicast request channel, historical message replay

A data feed may carry data from a single origin – a direct feed – or from an intermediary combining multiple
sources – a consolidated feed.

2.4 Distribution Infrastructure, Servers and APIs
Technology is used to transmit market data between sources and consumers. This includes transmission within
and between buildings as well as between cities globally. The distribution system may require multiple layers of
message broker servers and inter-connecting networks to handle real-time data from multiple sources and to
move the data to many multiple consumers locally, regionally, and globally. These intermediate or
(re)distribution servers and networks fan out data from data sources to multiple consumers by retransmitting a
received data message multiple times. This fan out architecture is used to overcome limitations of network
capacity and computing power.

Market Data System

o
o
o
o
o

This diagram shows a typical multi-layer, multi-network distribution system:
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Using broadcast/multicast rather than unicast protocols can reduce the number of, or possibly even
eliminate the need for, intermediate networks and redistributing message broker servers (delegating this
distribution to powerful network switches). This approach can reduce latency compared to a multilayer
system. Replay and recovery services are required to support initial connections to the message stream and
to handle breaks.
The following diagram shows a multicast distribution without message brokers.

Exchanges & trading venues

Aggregator

2

Internal
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Recovery &
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Entitlements

Interface Hub

Order
Management

Spreadsheets

Mobile

Risk
Management

Analytics

Market Data System

Vendor
Gateway

Feed
Handlers

Brokerless
reduced
latency

Workstations

Multilayer solutions can also be avoided by using appliances combining dedicated specialist hardware and
software for data distribution. The most demanding low latency solutions run the feed handler and
consuming application on the same physical machine probably combined with hardware acceleration.
Various strategies are used to handle local and wide area network distribution, fan out and load balancing,
and resilience.
Distribution systems provide interfaces and programming APIs for publishing data. These simplify the
development and deployment of feed handlers and other publishers. Similarly, interfaces and APIs are
provided for consuming (subscribing to) the data.
There are a variety of consumers of market data with differing needs and abilities; for example a display
application may only handle a limited update rate and the data can be sampled, conflated and briefly
inconsistent whereas an algorithmic trading strategy may require every update to be delivered in a timely
fashion while maintaining transactional consistency.
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2.5 Permissioning/Entitlements
The FISD Level 2 Licensing Syllabus covers the legal and commercial criteria for market data use; this syllabus
covers how this criteria is managed, enforced and reported on with technology.
Functionality of entitlement systems including:
Enabling users and applications
Service permissions
Subject permissions
Content-based permissions
Learn mode
On demand
Open APIs
HTTP/REST permissioning service
Administration
Reporting

2

Architecture and data for implementing entitlements from an information provider and an end user perspective.

2.6 Permissioning/Entitlements
For larger institutions, inventory systems are used to track use of market data products (and sometimes other
services) to provide an enterprise-wide view of subscribed services and allocation of costs. They also provide a
user level breakdown of individual service costs.
•
•
•
•

General functionality of an inventory system
Source data
Common outputs
Connections to other systems including entitlement APIs and databases

Market Data System

•
•
•
•
•
•
•
•
•
•

2.7 System Management
Business critical systems such as market data platforms may be significantly impacted by hardware or software
failure. Understand how system health, data quality and service interruptions are monitored, including:
•
•

Data feed notifications
Market data platform management tools
o
o

•
•
•
•
•

Platform vendor supplied
Third-party tools

General hardware and operating system management utilities
Quality of service monitoring and analysis
Capacity analysis
Latency monitoring
Synthetic monitoring using simulated messages to continuously confirm system availability, performance,
and functionality

Operations and support staff interpreting and reacting to monitor alerts and user support calls benefit from
having an understanding of the data content and how it is used by the business.
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2.8 Capacity Planning
Trading volumes are difficult to predict, vary considerably between quiet and busy periods, and continue (on
average) to increase. Systems must be capable of handling spikes in volumes in excess of historical peaks.
This may require hardware, software, and networks to have capacity which is largely unused at times. This
can be supplemented by allowing some functionality to degrade gracefully at times of stress in order to
protect the most important services.
Changes to data volumes can occur very rapidly and may be short duration spikes. Service levels, perhaps
mandated by regulators, may require these to be handled without service degradation. Successful
monitoring and capacity planning requires measurements to be taken frequently enough to detect these
rapid changes.

Market Data Products
Firms using market data encounter a variety of technology options for accessing data for their traders and
systems.
Market data vendors (aggregators) funnel data from a wide variety of sources to firms across the financial
industry:
Inter dealer brokers
Exchanges & trading venues

Index Providers

Contributors
New Providers

Date Providers

Securities
Reference Data
Master

Pricing &
Analytics

Trade & Price
History

Commentary,
Opinion, News

Market Data Products

3

3

Feed Handlers

Vendor/
Aggregator

Local
Gateway
Directly
Connected

AWS / GCP /Azure
Distribution
Platform

Fund Manager

Hedge Fund

Retail Broker

Investment Bank

Cloud
Hosted

Data
Consumers
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3.1 Workstations
Vendor workstations provide a suite of applications to display financial information and analytics. They may
include messaging services connecting multiple market participants. They consume vendor supplied, directly
sourced and internally generated market data from the local distribution system. Alternatively, they may connect
directly to the vendor’s remote infrastructure and are then limited to data provided by that vendor.
These applications are predominantly built using native desktop software running locally although web browser
technology is also used. Hybrid workstations also exist, using a combination of local applications and web
display components.
•
•

3

Benefits of desktop native applications vs. web applications
Examples of desktop, web, and hybrid products

The market data workstation software resides on the client machine and is comprised of a single or suite of
application(s) which run locally.

Traditional Workstation
Architecture

Local Platform Data or
Direct from Vendor

Workstation
Connection Module

Table
Display

Open
API

Page
Display
News
Display
Chart
Display
Workstation and
Embedded Apps

In-house
Application
3rd Party
Application

Excel
Excel
Link

Market Data Products

3.1.1 Desktop Workstation Architecture

Trader
Workbook

Components requiring
Excel for calc and display

3rd Party
Analytics .xla
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3.1.2 Web Workstation Architecture
Some vendors are moving from their local desktop workstation to a web application for market data. The
reasons for this should be understood.
•
•
•

Benefits for vendors
Use of widgets for “Mash-up and Lash-up” market data display
Use of HTML 5, Web Sockets, and Web Services

Websites, mobile apps and web technology are widely used to provide market data to retail investors.

Many data vendor workstations provide simplified APIs to allow third party applications to use market data
on the local machine.
•
•
•

Workstation APIs
Microsoft Excel Interface
Data contribution APIs

3.2 Enterprise Platforms
Vendor supplied market data systems are available for private use deployed on-prem (common shorthand
for “on-premises”) or hosted remotely. They include the following features:
•
•
•
•
•
•
•
•

Market Data Products

3.1.3 Desktop APIs

3

Feed handlers
Normalized data feeds
Delayed feeds
Aggregated order books
Calculation engine
Distribution system
Proprietary and open APIs
Permissioning tools

They may carry similar data from multiple sources to enable resilience, cross-checking for quality and
source independence. The choice of where a given data source is used will also take into account price vs.
quality needs.

FISD Market Data Technology | FISD Version 1.0
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4

System Location
•
•
•
•
•
•
•
•
•

Improvements in cost, reliability and capacity of communication systems
Emergence of purpose-built data centers
Commoditization of computer hardware
De facto standardization of operating systems
Virtualization of computing power and data storage
Containerization, including Docker & Kubernetes
Load balancing and capacity management
Resilience strategies for high availability
Business continuity and disaster recovery

System Location

There are many choices for where computer hardware, software and storage are located and how they are
deployed. Understand the options, the impact on financial information systems and the technology
innovations driving change.

4

Consider the demands of high availability real-time market data, large data volumes and large datasets vs
less time-sensitive applications with smaller data requirements.

4.1 Co-location and Proximity Hosting
Financial computing servers and storage systems are generally deployed in purpose-built data centers located
separately from office space. There are benefits from locating certain systems together at the same location
(co-location) or physically nearby (proximity hosting). These benefits can apply to systems used by the same
organization or by different organizations. For example, minimizing data transmission time by locating a
bank’s decision making trading applications in the same building as an exchange’s matching engine.

4.2 Cloud Computing
Cloud computing centralizes and standardizes the delivery of computing hardware, software and storage
resources. The scale at which cloud providers operate and their specialist expertise benefits cost, reliability,
scalability, and flexibility.
•
•
•
•
•
•
•
•

Infrastructure as a Service
Platform as a Service
Software as a Service
Network as a Service
On-demand computing
Serverless computing
Analytics, AI, and machine learning cloud services
Subscription/streaming/notification cloud services

Public clouds, offered by cloud service providers, share computer and storage resources between multiple
organizations and are accessed via the public internet or private communications infrastructure.
FISD Market Data Technology | FISD Version 1.0

12

Private clouds are similar systems dedicated to a single organization. These can be owned, maintained, and
operated by that organization or by third parties. The cost and complexity of private clouds may make them
impractical for most market data applications.
Hybrid cloud solutions use a combination of cloud services and on-prem virtualized or dedicated physical
computing resources. Issues to consider when designing a hybrid solution are security, flexibility, cost,
complexity, scalability, reliability and performance; including the constraints of moving large data sets between
systems (ingress and egress). Hybrid solutions may be needed while transitioning from on-prem to cloud
solutions.
Multi-cloud/cross-cloud solutions use multiple cloud providers; perhaps to attempt supplier independence,
improve resilience or to leverage specific features or commercial models from different suppliers.

Regulators may place restrictions on the location of data and require audit of security mechanisms. These
regulations typically only apply to personal information rather than to market data generally.
Data providers may contractually restrict access or apply licence charges based on the geographical location of
users and systems. IP addresses have historically been used as a measure of use.
Appreciate the challenges of and opportunities for using cloud services in the collection, storage, processing,
analysis and distribution of financial information. Consider the differing characteristics of various data types:
reference data, historical trading data, unstructured data etc. Availability and limitations of real time market data
in the cloud. Data and software market places.

5

Technology Concepts

Public cloud providers offer increasingly sophisticated services to accommodate hybrid and multi-cloud
solutions.

5

Technology Concepts
Have an understanding of current practices for product development, delivery, architecture and operations.
This is aimed at helping the candidate involved in procurement, product development, deployment, and
operations, working with internal and external teams.

5.1 In-house Development
Financial institutions, especially tier 1 banks and hedge funds, see technology as part of their competitive
advantage and will therefore sometimes invest in custom development (either in-house or via third-party
contracts) rather than taking standard off-the-shelf product.
•
•
•
•

Business advantages and disadvantages of building a custom system
Technical challenges of building solutions
Situations where in-house developed systems are typically deployed
Customization, configuration and integration of product to meet business needs

Technical architecture aims to simplify the maintenance and replacement of individual components and
products by constraining them to well defined functions and by wrapping proprietary interfaces and
protocols with in-house developed or open source equivalents, , for example OpenMAMA.

FISD Market Data Technology | FISD Version 1.0
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5.2 Software Development
There are different approaches to delivering technology solutions and their relative merits. These can be
applied by both internal and external teams, as well as to new-product developments, improvements,
customizations and configuration of product to meet the specific needs of a financial organization. They may
influence contractual and financial accounting arrangements.
It is natural to break down large problems into smaller phases. These phases can be organized around the
type of work which needs to be done (e.g. design, coding, testing, deployment), desired functionality to be
delivered (e.g. search facility, user dashboard, monitoring) or hoped-for business outcomes (increased
sales, happier customers). Progress can be tracked against completion of the phases and compared with an
initial plan. Agile approaches tend toward minimal just-in-time planning and incorporate feedback loops to
encourage regular adjustments to be made based on outcomes.

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Waterfall, Agile, Lean
Scrum, Kanban, eXtreme Programming (XP)
Sprint, retrospective, product owner
Daily (stand-up) meeting
User stories
Product backlog
Minimum viable product, lean startup
Cross-functional teams vs. functional silos
Minimizing Work in Progress (WIP), improving flow, Just in Time (JIT)
Inspect & adapt, continuous improvement
Product vs. project, product evolution vs. on-time on-budget
IT Service Management (ITSM), ITIL 4, ISO20000, ISO9001
Change requests
Service Desk, Support Levels 1, 2, 3

Technology Concepts

Key software delivery concepts:

5

5.3 Engineering Techniques
An underpinning of modern engineering techniques.
•
•
•
•
•
•
•
•
•
•
•

Service Orientated Architecture (SOA), Microservices
Separation of concerns
DevOps, continuous integration, continuous deployment
Distributed source code management, GIT
Quality Assurance (QA), automated testing, unit testing, integration Testing, performance testing, Staging,
user acceptance testing (UAT), A/B testing
Test-driven development (TDD). An approach to delivering systems where (usually automated) tests are
created first and then the solution is created to pass the tests.
Load balancing
Network performance monitoring and tuning
Site Reliability Engineering (SRE)
Security and Identity
Emergence of open source technology vs proprietary

5.4 Storing and Processing Data, Big Data
The financial information industry uses a variety of technology for storing and processing data. Understand the
different types, key capabilities, and where their use is appropriate.

FISD Market Data Technology | FISD Version 1.0
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•
•
•
•
•
•
•

File system
Relational
Key-value stores
Document stores
NoSQL
Column stores
Time series data

Big data - techniques and tools for handling large data sets: MapReduce, Apache Hadoop, Apache Spark.

5

Apache Kafka – open source distributed event streaming platform.
Data warehouses, data lakes.

5.5 Data Science
The financial information industry’s technical foundation is data science: capturing, storing, processing,
analyzing, and presenting data.
•
•
•
•
•
•
•

Generating actionable insight from data
Central role of mathematical techniques and algorithms
Definition of artificial intelligence (AI) including the Turing test
Machine learning, including supervised, unsupervised and reinforcement
Neural networks, deep learning
Natural language processing (NLP)
Areas of focus for financial institutions
o
o
o

•
•

Market monitoring and compliance
Sentiment analysis
Algorithmic trading

Technology Concepts

Evolution of physical storage: hard disk drive vs solid state drive.

The relationship between data science and big data
The importance of data quality and of raw historical data

5.6 Data Visualization
Visualization tools and styles, in particular:
•
•
•
•
•
•
•
•

Scatter Plots
Trend Lines
Candlestick Charts
Needle Graphs
Heat Maps
Tree Maps
Stack Graphs
Surfaces

Dashboards used in a financial institution for visualization of:
•
•
•

Market activity
System health
Help desk performance

FISD Market Data Technology | FISD Version 1.0
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5.7 Blockchain and Distributed Ledgers
Blockchain and cryptocurrencies are recent innovations to the financial sector. Bitcoin and other
cryptocurrencies have become established financial instruments, typically built on blockchain technology.
Have an appreciation of the following:
•
•
•
•
•

Blockchain and other distributed ledger technology
Smart contracts
Ethereum, Bitcoin, and other cryptocurrencies
Environmental impact of Bitcoin mining and alternative approaches
The arguments for and against the use of Blockchain and distributed ledgers within the financial
services industry

Specialist hardware originally developed for non-financial applications is being adopted for market data use.
Field Programmable Gate Arrays (FPGA) are used in market data distribution and processing (for example
for OPRA data). Appliances integrate these with software and other hardware for specific applications.
Graphics Processing Units (GPU) allow many complex calculations to be performed in parallel and are used
in analytics and machine learning applications.

5.9 Programming Languages
Know these programming styles: Procedural, Object Orientated, Functional.

Technology Concepts

5.8 Hardware Acceleration

5

Understand the differences among compilation, interpreters, intermediate byte code and their virtual machines,
just-in-time compilation.
Understand the issues to be considered for a specific market data solution when selecting from the available
programming languages and scripts, for example: execution speed, quality, ease of development, target
hardware, tool and library ecosystem, skills availability.
Be familiar with these programming languages, how they differ, and the circumstances in which they are used:
•
•
•
•
•
•
•
•
•

C and C++
Java, Kotlin and JVM
C# and .NET
JavaScript, TypeScript, Node.js
GoLang, Rust
Matlab, R, Python
Scala, Clojure
Swift, Objective-C
FPGA programming: Verilog, VHDL

FISD Market Data Technology | FISD Version 1.0
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6

Industry Context

6.1 Trading Venues and Market Data
At the heart of the global financial markets lie the exchanges and other trading venues (ECN, MTF, SEF
etc.). They generate much of the market data.
The technology which is used by these facilities, covering the following:
•
•

Simplified architecture of a typical trading platform, including interfaces to other systems
The working of the matching engine, excluding a detailed knowledge of individual limit order types
but including:
o
o
o

Central Limit Order Book (CLOB) creation
Market vs limit orders
Continuous trading vs. auctions
▪

o
o
•
•
•
•
•
•
•
•

Industry Context

Financial technology, or FinTech, including market data technology, is in widespread use within the financial
system and continues to improve and innovate across investing, trading and risk management. An
understanding of the industry and the data it depends upon and generates is necessary to appreciate what
the technology does, where it is applied and why it is important.

6

Scheduled and triggered auctions

Circuit breakers
Crossing and dark pool models

Market access gateways for order entry and management, the FIX protocol
Market data dissemination, data feed generators
Pre-trade and post-trade data
Quote-based systems
Order book systems, views for distribution, consolidated by price vs individual orders (by order),
truncated and full order book
Displaying and consolidating order books from multiple venues
Displaying order book in a vertical ladder style
Mechanisms for satisfying MiFID II Systematic Internaliser (SI) obligations for pre-trade
transparency and trade reporting

6.1.1 North American Consolidated Feeds
The U.S. National Market System and its market data consolidation and distribution, including:
•
•
•
•

SIP processors
The Consolidated Tape Association (CTA), Tape A, Tape B
Unlisted Trading Privileges (UTP), Tape C
National Best Bid Offer (NBBO)
FISD Market Data Technology | FISD Version 1.0
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U.S. Options Price Reporting Authority (OPRA) feed
Canadian Consolidated Data Feed (CDF) and Canadian Best Bid Offer (CBBO)

6.2 Order and Execution Management
Market data is displayed and analyzed by a range of products to assist manual and automated order
management and execution.
•
•
•

High touch, low touch, no touch
Smart Order Routing between multiple possible venues
Order splitting, iceberg orders. Typically traded volume varies by time of day. Automated trading
algorithms which split large orders into smaller slices may take this into account to avoid impacting the
market.

6.3 Trading Automation and Market Data
Trading automation covers a broad range of trading capability, including:
•

Making investment decisions
o
o

•

Monitoring and managing short-term market conditions
o
o
o

•
•

Index tracking
Using sentiment analysis of news and social media

Industry Context

The submission of orders to trading venues and their subsequent execution generates updates to both pre and
post trade market data.

6

Arbitrage
Momentum trading
High frequency trading

Managing (often human initiated) orders
Program Trading
o
o
o

Trading strategies involving multiple instruments and possibly multiple venues
Basket/Index trading
Pairs trading

The market data required for automated trading.
Generating trading signals.
Algorithm development, testing and deployment methodology, backtesting.
Software and hardware components of a typical algo system.
The impact of algos types on system architecture.
Complex event processing, avoiding temporary intermediate inconsistent state.

6.4 Risk Management
A wide range of market data is used by risk management applications; including for market and credit risk:
•
•
•

Intra-day and end-of-day market prices
Calculated valuations
Credit and ESG ratings
FISD Market Data Technology | FISD Version 1.0
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•
•

Volatility
Reference and fundamental data

BCBS 239 – Principles of effective risk data aggregation and risk reporting.

6.5 Publishing and Contributions
Data aggregators and vendors, as well as publishing data, also provide mechanisms for collecting data from
clients. Contributions is a term used to describe this data distribution to a vendor using a protocol defined
by the vendor.
Differences between publishing and contributions
The types of data that can be contributed
Mechanisms for contributions
Multi-vendor contribution systems

6.6 Indices, Fixings and Benchmarks
Exchanges, aggregators, index providers and others produce a variety of highly valued derived data.
•
•
•
•

Simple Indices
Weighted indices
Fixings
Benchmarks

Understand the technology (software and algorithms) used to generate and distribute this data. The
candidate does not need to know the algorithms for specific indices, fixings and benchmarks.

6

Industry Context

•
•
•
•

6.7 Indices, Fixings and Benchmarks
Regulatory Technology, or RegTech, is the use of technology to satisfy regulatory requirements by
implementing and improving compliant business processes, monitoring and reporting.
Innovation and change to financial market data technology is often driven by the introduction and
modification of regulations.
Role of market data in market abuse surveillance.
Regulators encourage best practice in the design and deployment of technology in order to reduce the
operational risk from system deficiencies and failure.

6.8 Time
Accurate timestamping of events is often a regulatory requirement (e.g. MiFID II RTS 25). The recorded
timestamps assist with diagnosing technical problems, latency measurement and monitoring, as well as
being used by the business for retrospective analysis, audits and identifying fraud and compliance
breaches.
Clocks in general purpose computers, based on quartz oscillators, drift significantly – often as much as
several seconds per day. For accurate timestamping these clocks needs to be regularly adjusted against a
trusted source of Coordinated Universal Time (UTC); for example, from the atomic clock at the National
Physics Laboratory (NPL) in the UK or the National Institute of Standards and Technology (NIST) in the U.S.
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Methods of delivery of accurate time include:
•
•
•

Radio time signals. These may regularly be taken off air and reception may vary with the weather and
location due to interference from electrical equipment and screening by metalwork.
Global Positioning System (GPS) time. Historically widely used to deliver time to financial systems in data
centers; however, can be vulnerable to attack and the signal sensitive to location and solar activity. Not
generally considered a MiFID II compliant solution.
Internet time. Delivered over fibre networks, typically using Network Time Protocol (NTP).

In the UK, the National Physics Laboratory provides NPLTime, designed to be MiFID II compliant. It supplies 1
microsecond accuracy, high availability and secure delivery, available from multiple network providers.

Industry Context

Within a network, NTP and the more accurate Precision Time Protocol (PTP) are used to synchronize the time
between the external time source, received by the Grandmaster Network Time Server, the primary and the
various replica computer nodes on the network. Hardware replicas and PTP compliant network switches are
required to deliver the most accurate synchronization with dual redundant Grandmasters for resilience. Software
replicas are less accurate due to variable delays caused by sharing resources with the operating system and
other applications.

6
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About FISD
FISD is a global neutral forum that has served the financial information industry for more
than 20 years. Our 150+ global member companies recognize that market data distribution
and efficient trade execution require a high level of consistent and predictable service - all
of which are dependent on the close cooperation of many independent organizations and
systems. Industry stakeholders support FISD as the forum of choice to identify and resolve
the business and technical issues that affect the administration, distribution and utilization
of market data.

Agenda
The FISD agenda encompasses the wide range of commercial, technical, and regulatory
issues that face the financial information industry. The specific events, working groups,
and activities that FISD offers will change over time in response to member needs and the
changing business environment; but key subject areas include:
•

Commercial policies for market & reference data

•

Legal & contractual issues

•

Market data administration - data permissioning,
usage reporting, billing & auditing

•

Legislative & regulatory developments that affect the creation
and usage of financial information

•

Real-time data processing & connectivity

•

Indexes - the creation, distribution & usage of index information

•

Communications, product management & service delivery practices

•

Data standards and best practices

•

Data management

•

Intellectual property issues & data piracy

•

Human resources, organizational, & professional development

Contact for More Information
Tom Davin

Managing Director, FISD
tdavin@siia.net
+1 202 789 4465

Hope Wilkes

Program Manager,
Professional Certification, FISD
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