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1 Introduction

This document describes an implementation of XML to be used for distributing financial information. A
primary goal of thisimplementation isto be flexible enough to carry data from any financial market data
vendor, including, but not limited to, exchanges, brokerage houses, banks, and information vendors like
Bridge. While all market data vendors carry largely overlapping sets of data, they have al developed
different data models, protocols and symbologies. Each vendor supplies a highly specialized application set
for making the best use of their data. Extracting information from a vendor’ s data feed into common
desktop applications can only be done with custom software. A class of products called integration
platforms has been devel oped to ease this problem. Integration platforms convert vendor data into their own
proprietary models so their specialized application set can make use of data from many vendors. While this
solves the immediate problem of atrader who wants access to multiple sources of datathrough asingle
desktop, it doesn't solve the larger problem of distributing information to disparate systemsin an
organization. The solution to this problem lies in the use of widely accepted standard protocols and data
models. XML and itsrelated standards from the W3C have experienced unprecedented support from all
major software vendors, which makesit an ideal candidate for developing the interfaces required.

Most if not all market data vendors have solved the problem of data modeling by developing simple models
which allow them to carry an ever increasing variety of information without making changes to their
infrastructure or simple display applications. There are two broad classes of representation, which here will
be referred to as pages and records. Pages are unstructured collections of data formatted for display in a
fixed sized window. A record isa set of properties each containing a piece of information related to that
record. Records representing different types of securities (i.e. Japanese Government Bonds and Dollar Yen
Swaps) will contain different sets of properties. Even when vendors' wire protocol represents information in
fixed sized structures, it is still conceptually sets of properties. Pages themselves can be, and often are,
distributed as sets of properties - containing the page’ s width, height, text, color attributes in separate
properties. Other types of information can be represented as sets of properties, but tend to have more
complex request parameters, and usually contain repeating rows of data. Examples are news headlines,
historical trades, and options and futures chains.

In order to represent thisinformation in XML, MDML defines a property and its attributes, as well as
conventions for assembling properties into the objects that are returned from queries on a vendor’s data
feed. MDML also defines a convention for representing repeating rows of data. In order to improve access
to the information, MDML defines a default set of object types with default properties, as well as request
structures for them. The set of object types, and their properties, is extensible so a market data vendor can
include its own value-added information and differentiate its products.

This specification includes examples of MDML, but not schemas or DTDs. Examples are much better at
conveying the structure and use of an XML. Once MDML isfinalized, schemas and/or DTDs will be
published, separate from this document, to allow parsers to validate MDML.

2 Scope

MDML is attempting to solve a narrow range of problems specific to the delivery and representation of
real-time market data. There are afew services a deployment of MDML should take advantage of in order
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to build arobust and secure market data delivery service. These services have been left out of MDML itself
because there are industry standard implementations available.

Image and Update Synchronization: Images and updates are often handled differently in market data
delivery systems. Images are generally destined for a unique client, and are always less time sensitive than
updates. Images can be cached and kept up to date at different layers of a network infrastructure. Updates
are generally delivered to alarge number of clients simultaneously. Updates are extremely time sensitive.
The delivery of updates can be decoupled from that of images by bypassing image caches, choosing a
different transport (e.g. multicast vs. point to point), prioritizing updates over images, or al three. The
result of these strategiesis that images and updates become unsynchronized during transport, and must be
re-synchronized at their destination. MDML assumes that images and updates are always delivered in the
proper sequence.

Authentication: In any market data delivery system, a user must establish his or her identity so that the
system can determine what information the user is allowed to see. MDML assumes that this is done outside
its domain.

Permissioning: A market data delivery system must ensure that only properly permissioned information is
presented to the user. MDML facilitates this by delivering permissioning information, but it does not do the
permissioning itself. This subject is covered in more detail in Section 11.

Compression: Most delivery of updating market data across wide area networks faces bandwidth
limitations.

The use of XML for market data delivery exacerbates the problem due to its inherent verbosity. Systems
using MDML would benefit by using standard data compression technologies or XML tokenization to
reduce its bandwidth usage.

Encryption: Market data is generally time sensitive proprietary information. When this type of information
is transmitted over public networks, it should be encrypted to reduce the chance that it is read or forged by
unauthorized people. A system sending MDML over a public network must encrypt the data itself.

Internationalization: MDML will be used to deliver content in many languages. It relies on XML’ s use of
UTF-8 encoding, coupled with the XML xm : | ang attribute to carry this content.

3 Property

A property isthe basic element of information in aresponse. A response is built up from individual
properties and sets of properties. A property has several attributes that can be used to interpret and display
its data. Roughly speaking, these are broken into value, display, and label type attributes. The value and
display attributes are needed because of the nature of financial price data. Many securities are traded not in
decimal values, but in fractional values such as eighths and 32nds. Over time, conventions have evolved in
different markets for displaying fractions. A property carries enough information to allow for calculations,
simple fractional display, and market targeted price display.

Each vendor defines the universe of properties that can be delivered with avehicle. The vendors regard the
names, types and contents of the properties as proprietary. For this reason, it is important to ensure that the
set of propertiesis completely extensible. At the same time, application developers can benefit greatly if
they know about specific properties. This specification includes a basic master set of properties (Master
Property Set, see Appendix 1). Vendors should provide mappings from their proprietary propertiesinto the
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Master Property Set whenever possible. If these are readily available, it is more likely that application
developerswill not create one-off inconsistent mappings.

There may be more than one value for a property, for example, when avendor deliversalist of market
maker identifiers. In these cases, the property is repeated in the response object. To be updated, repeating
properties must be uniquely identifiable. Thisis accomplished with one of two attributes. In cases where
properties are not ordered or re-ordered by the server, the properties are identified by an “id” attribute. The
“id” attribute is a natural identifier, such as market maker id in alist of market maker quotes, or some other
arbitrary string value. In cases where the server orders properties, the propertiesinclude a“row” attribute.
The“row” attribute contains a numerical value specifying the position of the property in thelist. If
properties are inserted or deleted from the list, the “row” attributes of other propertiesin the list may
change.

3.1 Property Types

Propertiesin MDML can be categorized into a small set of market data types. These types are used to assist
in decoding and interpretation of properties. The following tables describe the data types used to encode
MDML property values, and the market data types that can be assigned to properties.

Data Type Description

bool 1=true, O=false

date Date in IS0 8601 subset. Precision can be reduced
by omitting smaller values. Examples: 1999-12-25,
2000-6

int A number, with optional sign, no fractions, no
exponent.

r8 A number, with no limit on digits, optional sign,

optional fractional digits, optional exponent.
Examples: 31, 2.2, -22.89E+5

string A UTF-8 text string

time Timein SO 8601 subset. All timesare GMT.
Precision can be reduced by omitting smaller values.
Example: 15:30:26

Table 3.1: Data Types used in MDML

Property Type Data Type Description
bool bool 1=true, O=false
change r8 Contains achange from a

previous value, such asthe
change from yesterday’s close to
the last price

date date Date in S0 8601 subset.
Precision can be reduced by
omitting smaller values.
Examples: 1999-12-25, 2000-6

int int Signed integer value

percentage rg Contains a percent value

price r8 A currency or monetary value
Market Data Markup Language Specification 8
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real r8 A real value that isn’t a monetary

value
size int Contains asize, such asabid size
time time Timein 1SO 8601 subset. All

timesare GMT. Precision can be
reduced by omitting smaller
values. Example: 15:30:26

text string Text
volume int Contains avolume, such as trade
volume

Table 3.2 MDML Property Types

3.2 Simple Display

A property isidentified by a‘name’ attribute. For simple display, the value of a property isits display
string.

<property name="last">42 3/8</property>

3.3 Calculation

A property contains an attribute called ‘value'; the value of this attribute is the decimal value of the
property. A companion ‘type’ property contains the property type, such as price, change, or date.

<property name="last" type="price" value="42.375">42 3/8</property>

3.4 Display

The ‘displayHint’ attribute categorizes a price value so an application can better display the price. With the
value and displayHint attributes, an application has enough information to construct a specialized display
value, selecting fractional fontsif necessary.

<property name="last" type="price" value="42.375" displayHint="reducible64">42 3/8</property>

3.5 Label

Property names may not be appropriate display labels. Therefore properties include attributes that contain
displayable property labels to be used to identify the data. A long and short label isincluded so an
application can better tailor its display.

<property name="last” longDisplay="Last" shortDisplay="Is" type="price" value="42.375"
displayHint="reducible64">42 3/8</property>

4 Property Sets

In some responses properties are grouped into repeating sets. In these cases, a convention of including these
into an element is used. Aswith repeating properties, repeating property sets should have an id or row
attribute to uniquely identify them.

<setNameid="id1">
<property name="name" >value</property>
<property name="namel">valuel</property>
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</setName>

<setNameid="id2">
<property name="name" >value'</property>
<property name="namel">valuel'</property>

</setName>

5 Markup Namespace

MDML tags are defined to be in the MDML namespace, which is uri:xml.com.bridge/mdml-1.0. Appendix
2, Market Data Control Set lists the elements and attributes that are used by MDML.

6 Request

Market data vendors provide varying methods for specifying a request for data. Some vendors encode all
parameters in a string, while other vendors define protocol structures to be filled. Each vendor has different
sets of request modifiers available to reflect their varying capabilities. Vendors must be free to add new
reguests without requiring infrastructure changes in the software modules responsible for transporting the
requests. MDML defines request elements to allow structured requests, but it also recognizesthat a
vendor’ s request syntax may have all the information packed into a vehicle symbol.

Query elements contain the elements and attributes specifying the data to be returned in arequest. A request
contains one or more query elements. Request elements and the query elements they contain are specific to
the type of information being requested. They are not generic collections.

All request elements share some attributes and elements that serve to modify the style of the request and
response, but not the information query. These are

e updating,

* useMasterProperties,

e Properties.

The updating attribute is set to ‘ T' when a client wants to receive updates. The default is no updates
(snapshot).

The useMasterProperties attribute is set to ‘' T' when a client would like to have source specific properties
mapped into a set of universally understood properties. This allows a client to look for specific fields
without knowledge of the different names assigned by the market data vendors. The default is‘F', meaning
do not map source specific propertiesinto Master Field Set properties.

The Properties element is a collection of properties a client wishesto receive in aresponse. When the
Properties element is empty, a default list of propertiesis returned. Thisisthe most reliable way to discover
what properties are available from a system for a given query. The Properties element contains boolean
attributes indicating which property attributes should be included with aresponse’s properties. The default
behavior isto include no property attributes.

Query elements share some or al of the following attributes
e symbal,
e symbology,
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e source,
e userAttribute.

The symbol attribute is the vendor’ s identifier or symbol for the vehicle. There is no default value.

The symbology attribute is used if the vendor allows the use of alternate symbologiesin arequest. The
default valueis "native".

Source isused if information is coming through an integration platform, which may have multiple vendor
feeds connected to it. There is no default value.

UserAttribute can contain any legal attribute string. User attribute can be used as a tag to match requests
with responses; this removes the need to look up by multiple query attributes. There is no default value.

7 Response Types

An image response contains a full set of properties for the requested object. These properties supersede any
existing properties, which must be discarded. An image will be sent as the initial data response to a request.
If the request is updated, an image may be sent at any time to bring all properties up to date. An update
response contains a partial set of properties, along with an operator describing how the properties should be
interpreted. Updates are described in detail in the next session. An error response contains information
about the status of the request. Errors are described in a later section.

8 Update

To enable amarket data client to keep its version of a data object up to date, a server can send responses
containing new data along with instructions on how to apply the new datato the existing cache. The
response data includes an “op” attribute indicating how the data should be interpreted. Update types are
“replace”, “add”, “insert”, and “delete”. The default operation is“replace”. A simple exampleis shown
here; more detailed examples are shown in each of the request type sections. This example shows how the

bid and ask properties of avehicle called “IBM” are updated.

<VehicleUpdate op="replace" symbol="I1BM" ...>
<property name="bid">42</property>
<property name="ask">42 1/4</property>
</VehicleUpdate>

Replace means, “ Replace matching properties in the existing cache with the propertiesin the update.” If no
matching properties are found, the properties in the update should be added to the existing cache. Thisisthe
default update operation, to be used if the “op” attribute is not present.

Add is used to add properties to the existing cache, without first checking for matching properties. It is used
in cases such as news headlines, where updates continually add to the cache.

The“insert” instruction is supported in request types where the upstream system maintains ordering. In
these cases, the repeating property or property set will have an attribute named “row”, with the zero-based
row number. Row is set in initial and refresh images, and must be maintained by the client. When a client
receives an update with <Insert>, it should increment by one the “row” attribute of each member of the

repeating property or property set where “row” is greater or equal to the update’s “row”. The update should
then be inserted into the cache in front of the first node that was adjusted.
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The“delete” instruction means “ delete matching properties in the existing cache.” In request types where
“insert” is supported, the “row” attribute of the nodes following the deleted node should be decremented by
one.

For example, to insert a new order between the first and second:
The current cache contains:

<OrderBook>
<Order row="0">
<property name="bid">42</property>
</Order>
<Order row="1">
<property name="bid">42 1/8</property>
</Order>
</OrderBook>

Update with:

<OrderBookUpdate>
<Order op="insert" row="1">
<property name="bid">42 1/16</property>
</Order>
</OrderBookUpdate>

Resulting cache:

<OrderBook>
<Order row="0">
<property name="bid">42</property>
</Order>
<Order row="1">
<property name="bid">42 1/16</property>
</Order>
<Order row="2">
<property name="bid">42 1/8</property>

</Order>
</OrderBook>
9 Status

In MDML, statusinformation is delivered in attributes in the image and update messages. Any element in a
response can contain status attributes. The status of an element applies to all elements below it inthe
hierarchy where no status is specified. Thisalowsan MDML server to deliver statusinformation on
gueries, parts of responses, or individual properties.

The following attributes can be contained in any MDML response element:
e dtatus

s message
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The status attribute can contain a value of “ok”, “permanent”, or “temporary”. When an element has no
status element, it takes on the status of its parent, up to a query response element, such as Vehicle or Page.
The default status for query response elementsis*“ok”.

Status Description
ok Information in this element is current.
permanent Information in this element is stale and will not

automatically recover. No further information will
be delivered for this element.

temporary Information in this element is stale and will
automatically recover.

The message attribute contains a string that should be displayed to the user. It can be used to deliver an
explanation for afault status. It can also be used to deliver the informative messages that are often sent by
data feeds.

If a query response contains any status information anywhere in its hierarchy, it must include the hasStatus
attribute with avalue of “true”. If a query response contains messages anywhere in its hierarchy, it must
include the hasM essage attribute with a value of “true”.

10 Cancel

A client can send a cancel message at any time to stop the flow of updates on a query, or to inform the
server it isno longer interested in receiving information it requested. The server should not send any more
responses to a cancelled query. The client must be prepared to receive more responses on a query, asthere
could be messages in transit when it sends a cancel.

A cancel message contains the queries aclient is no longer interested in.

11 Permissioning

Market data vendors require that accessto their datais controllable. Users who have not paid for access to
classes of data must not be able to view or use it. Data objects are assigned to one or more groups. Users
who have been given access to a group can see any data assigned to that group. Vendors combine groups
into packages or products, which are what they generally sell to users. Systems which provide user accessto
such data are required to compare each user’ s access rights to an object’s group membership list, and deny
access when a user does not have permission to see that object.

In most cases the data object is the thing returned from a query, such asthe Dollar-Y en crossrate. And in
most cases, the object will belong to a single permissioning group. A user with access rights for that group
is entitled to see the object and al its properties. However, there are some cases where an object can belong
to multiple permissioning groups. MDML allows for two mechanisms for including objects in multiple
permissioning groups. When these are not sufficient for an object, that object can contain one or more
properties to help define its permissioning parameters. These would most likely be vendor specific.

The two models for including data objects in multiple groups can be called ‘flat’ and ‘hierarchical’. In aflat
model, arequested object is simply assigned to more than one group. If a user has access rights to any of
those groups, he or she should be allowed to see all propertiesin that object. In a hierarchical model,

Market Data Markup Language Specification 13
© Bridge Information Systems, Inc.

Version 012

05/03/2000




permissions group membership is assigned not only to a regquested object, but also to properties and
structures within that object. A user must have access rights to each node of the tree that was traversed to
find a property in order to use or view that property.

News headlines permissioning is a common example of the flat model. In the following example, the
headline belongs to permission groups 42, 86, 212, and 85. If the user can access any of these groups, he or
she can see the headline.

<Headline perm="42 86 212 85">
<property name="newsTime"/>
<property name="date"/>
<property name="text"/>

</Headline>

The hierarchical model is required for property level permissioning, where a user has access rights to some,
but not all propertiesin a data object. In the following example, some properties belong to an additional
permissioning group. A user must have access rights to group 64 and 361 to see the secondBid and
</property> properties. Some market data may have levels of permissioning between requested object and
property. In this case, the principle is the same. The user must be granted access to each level of the
hierarchy before he or she can drill down to the next level.

<Vehicle perm="64">
<property name="bid">33</property>
<property name="ask" >33 1/4</property>
<property name="secondBid" perm="361">32 7/8</property>
<property name="secondAsk" perm="361">33 1/8</</property>>
</Vehicle>

12 Vehicle

The vast majority of requestable objects in a market data vendor’ s database are simple vehicles. While these
are generally populated by a set of propertiesin aflat hierarchy, at least one vendor deliversitsdatain a
structured format with repeating structures.

The contents of aresponse to a vehicle request are determined by the properties contained in the request.
Multiple instances of a property may be returned. Properties may be grouped into repeating sets, to make it
easier to display groupsin atabular display. Properties will not appear in different sets because the property
name spaceis flat, not hierarchical.

There are three pre-defined sets of repeating properties. ExchangeBlock is used when a Vehicle can contain
price data from multiple exchanges. MarketMakerBlock is used when a Vehicle can contain price quotes
from multiple market makers. DividendHistoryBlock is used when a Vehicle can contain a series of
historical dividends.

12.1 Request Format

<VehicleRequest updating="T F" useMasterProperties'T F'>
<Vehicle source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
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<Vehicle source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
<PropertieslongDisplay="T F" shortDisplay="T F" displayHint="T F"'>
<property name="property1"/>
<property name="property2"/>
</Properties>
</V ehicleRequest>

12.2 Cancel Format

<VehicleCancel>
<Vehicle source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
<Vehicle source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
</V ehicleCancel>

12.3 Image Format
The first form shows a vehicle with no repeating property sets.

<Vehicle source="" symbology="native" symbol="IBM"
userAttribute"" perm="">
<property name="symbol"/>
<property name="description"/>
<property name="bid"/>
<property hame="ask"/>
<property name="last"/>

</Vehicle>
The second form shows a vehicle with a repeating property set.

<Vehicle source="" symbology="" symbol="" userAttribute"" perm="">
<property name="symbol"/>

<ExchangeBlock perm="">
<ExchangePriceid="">
<property name="exchange"/>
<property name="netChange"/>
<property name="bid"/>

</ExchangePrice>

<ExchangePriceid="" perm="">
<property name="exchange"/>
<property name="netChange"/>
<property name="bid"/>

</ExchangePrice>
<ExchangePrice id="" perm="">
<property name="exchange"/>
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<property name="netChange'"/>
<property name="bid"/>

</ExchangePrice>
</ExchangeBlock>
</Vehicle>

12.4 Update Format
The first form shows updating simple properties.

<VehicleUpdate source="" symbology="" symbol="" userAttribute"" >
<property hame="ask"/>

<property name="askSize"/>

<property name="bid"/>

<property name="bidSize"/>
</VehicleUpdate>

The next example shows an update of an object with repeating sets.

<VehicleUpdate source="" symbology="" symbol="" userAttribute"" >
<ExchangeBlock>
<ExchangePriceid="">
<property name="exchange"/>
<property name="bid"/>
<property hame="ask"/>
<property name="last"/>
</ExchangePrice>
<ExchangePriceid="">
<property name="exchange"/>
<property name="bid"/>
<property hame="ask"/>
<property name="last"/>
</ExchangePrice>
</ExchangeBlock>
<VehicleUpdate>

13 Page

A page is afixed size, formatted display of text, along with optional graphics commands. Any character on
a page can have foreground & background color, and video attributes. Pages are often chained together, so
pointers to the next and previous pages are included. Page graphics are included as a series of smple
drawing commands included with the page. Graphics should be scaled per the pageGraphic xres and yres
scale factors.

13.1 Request Format

<PageRequest updating="" useMasterProperties'"'>
<Page source="" symbol="" userAttribute"">
<Page source="" symbol="" userAttribute"">
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F'>
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<property name="propl"/>
<property name="prop2"/>
</Properties>
</PageRequest>

13.2 Cancel Format

<PageCancel>
<Page source="" symbol="" userAttribute"">
<Page source="" symbol="" userAttribute"">
</PageCancel>

13.3 Page Image and Update

A Page Image contains ainformation about a page, alist of text segments, and alist of page graphic
commands. Unlike other images, a page image is not a cacheable version of a page. Instead, it isa
transmission format. It contains a sequence of text and drawing commands which, when applied to a screen,
will duplicate the display of the page source. With this method, it is straightforward for an end-user
application to update a screen display. However, someone who wants to implement an intermediate cache
for MDML pages will have to write their own caching functionality.

Since the MDML for a page is atransmission format, images and updates are largely the same, and can be
processed the same way.

A TextSegment contains a segment of text starting at a 0-based row and column, with the given foreground
and background colors, and the given attributes. Colors are given in RGB values. The mdp:attributes
property contains a space separated list of attributes that should be applied to each character.

A PageGraphicCommand is an instruction to draw a single object. PageGraphicCommands contain x and y
pixel coordinates. The origin (0,0) isin the upper left of the page; x increases to the right and y increases
towards the bottom of the page. If the command is DRAW_RECT or FILL_RECT, then (x1, y1) represents
the top left corner and (x2, y2) represents the bottom right corner of the rectangle. The output resolution of
these coordinatesis given in the xres and yres properties. Applications must scale the coordinates to match
the resolution of their output device.

Graphics related properties will only be delivered in pages with graphic content. The remaining properties
in the following definition form the suggested minimum set of properties that should be delivered in a page.
<Page source="" symbol="" userSymbol="" userAttribute"">
<property name="symbol"/>
<property name="rows"/>
<property name="columns'/>
<property name="previousPage"/>
<property name="nextPage"/>
<property name="xres"/>
<property name="yres'/>
<TextSegment>
<property name="row"/>
<property hame="column"/>
<property name="text"/>
<property name="attributes’>
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BOLD MEDIUM REVERSE BLINK UNDERLINE DOUBLE_WIDE

</property>
<property name="fg"/>
<property name="bg"/>

</TextSegment>

<PageGraphicCommand>
<property name="command"'>DRAW_RECT DRAW_LINE FILL_RECT</property>
<property name="color"/>
<property name="x1"/>
<property name="y1"/>
<property name="x2"/>
<property name="y2"/>

</PageGraphicCommand>

</Page>

14 News Headline

A headline query returns a set of headlines matching the request criteria. Headlines are most often delivered
as part of a single headline stream; in this case symbol may not be required.

To select a subset of the total headline database, a client may include a NewsMatch element, whichisa
news search tree, with the request. A NewsMatch contains basic boolean operators, and operands allowing a
client to search for or filter on specific news parameters.

News stories can be delivered in avariety of formats. A requester can send a space separated list with each
request enumerating the types of story formatsit can accept. Thislist should be in order of preference, so
that the first format is the most desired. The upstream system should return the first format on the list it can
match.

If the storyBody property isincluded in Properties, each headline will be returned with its story. The
storyBody property will contain the body of the story ina CTEXT block, formatted according to the
storyBodyFormat property. The content can be extracted from the storyBody property and passed on to an
appropriate decoder.

14.1 Request Format

<HeadlineListRequest updating="T F" useMasterProperties'T F"
storyBodyFormats="TEXT EXACTTEXT SGML XML HTML PDF">
<HeadlineList source="" symbol="" userAttribute"">
<NewsMatch>
(see below)
</NewsMatch>
</HeadlineList>
<PropertieslongDisplay="T F" shortDisplay="T F" displayHint="T F"'>
<property name="propertyl1"/>
<property name="property2"/>
</HeadlineListRequest>

14.2 Cancel Format
<HeadlineListCancel>
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<HeadlineL ist source="" symbol="" userAttribute"">
<NewsMatch>
</NewsMatch>
</HeadlineList>
</HeadlineListCancel>

14.3 Image Format

The properties listed in the headline element below form the suggested set of properties that should be
delivered with each headline.

<HeadlineL ist source="" symbol="" userAttribute"">

<NewsMatch>
(see below)

</NewsMatch>

<headline>
<property name="newsDate"/>
<property name="newsTime"/>
<property name="sourceDate"/>
<property hame="sourceTime"/>
<property name="issueDate"/>
<property name="issueTime"/>
<property name="releaseDate"/>
<property name="releaseTime"/>
<property name="expireDate"/>
<property name="expireTime"/>
<property name="categories'/>
<property hame="sourceCategories'/>
<property name="newsSource"/>
<property name="relatedSymbols'/>
<property name="headlineBody" />
<property name="editorial M essage"/>
<property name="editorial M essageAuthor"/>
<property name="storyBodyFormat" >

TEXT EXACTTEXT SGML XML HTML PDF</property>

<property name="storyBody" />
<property name="reviewFlag"/>
<property name="revision"/>
<property name="storyld"/>
<property name="storyL ength"/>
<property name="storyAuthor"/>

</headline>

</HeadlineList>

14.4 Update Format

A client’s headline cache will grow over time, as ailmost all updates will add to the cache.

<HeadlinelL istUpdate source="" symbol="" userAttribute"">
<NewsMatch>
(see below)
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</NewsMatch>

<headline op="add">
<propertyl/> (same set as for HeadlineList)
<property2/>

</headline>
</HeadlineListUpdate>

14.5 NewsMatch

An NewsMatch element is used to transport a boolean search or filter expression. Thisis used in filtering
news headlines and submitting news headline searches. NewsMatch allows a client system to build an
expression containing equality tests, ANDs, ORs, and NOTS, as well as time ranges. These can be arranged
inatreeto allow a user to specify the precedence and grouping of the operations.

There are four operators: isOp, timeRangeOp, andOp, orOp, and notOp. The isOp operator performs a
match, of atype specified in the match attribute, of the value in the value attribute. Valid types of matches
are "source", "category”, "keyword", "text" and "symbol". The timeRangeOp operator constrains a search
to atime range. The remaining operators represent logical operations on the results of their child operators.

<isOp match="source category keyword text symbol" value=""> returns a headline or story if the story has
source, category, keyword, text, or related symbol equal to the contents of the value attribute.

<timeRangeOp timeType="issue expire release story delete” startDate="" startTime="" endDate=""
endTime=""> returns a headline or story if the story has an issue date, expire date, release date, story date
or deleted date between the dates specified in the start and end attributes. The timeTypes correspond to the
master properties with the same names.

Example: Return headlines where category is HITECH or BIOTECH, but not INTERNET, with keywords
pikachu and charmeleon.

<andOp>
<orOp>
<isOp match="category" value="HITECH"/>
<isOp match="category" value="BIOTECH"/>
</orOp>
<notOp>
<isOp match="category" value="INTERNET"/>
</notOp>
<isOp match="keyword" value="pikachu"/>
<isOp match="keyword" value="charmeleon"/>
</andOp>

Example: Return the same headlines above, released between Feb 16, 1998 and June 23, 1998.

<timeRangeOp releaseDate” start="1998-02-16" end="1998-06-23">
<andOp>
<orOp>
<isOp match="category" value="HITECH"/>
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<isOp match="category" value="BIOTECH"/>
</orOp>
<notOp>
<isOp match="category" value="INTERNET"/>
</notOp>
<isOp match="keyword" value="pikachu"/>
<isOp match="keyword" value="charmeleon"/>
</andOp>
</timeRangeOp>

15 News Story

The News Story request allows a user to make a request for a specific story and its related information. The
set of properties that can be requested is the same as for the News Headline Request.

15.1 Request Format

<StoryRequest useMasterProperties'T F'
storyBodyFormats="TEXT EXACTTEXT SGML XML HTML PDF">
<story source="" storyld="" userAttribute”"/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F'>
<property name="propertyl1"/>
<property name="property2"/>
</StoryRequest>

15.2 Cancel Format

<StoryCancel>
<story source="" storyld="" userAttribute”"/>
</StoryCancel>

15.3 Image Format
A story isdelivered as a single headline element, which is described in the News Headline section.

<story source="" storyld="" userAttribute’">
<headline/> (as defined in News Headline)
</story>

15.4 Update Format
News stories don’t have an update format, since no vendor supplies updating news stories.

16 History

Thisdatais a series of data points going back in time. A time series of data points may contain each trade
on a security, or it may contain summaries of time intervals from minutes to months. It is the most
complicated of the types to use, because different intervals have different rules for interpretation. Requests
are the same no matter what the interval, but different intervals return slightly different sets of properties.

History queries do not update.
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The properties listed in the history property sets form the suggested sets of properties that should be
delivered with each relevant history response.

16.1 Request Format

<HistoryRequest useM asterProperties'T F'>
<History source="" symbol="" symbology="native CUSIP SEDOL ISIN
startDate="" startTime="" endDate="" endTime=""
span=""interva="TICK MINUTE HOUR DAY WEEK MONTH YEAR"
interval Size=""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F">
<property name="property1"/>
<property name="property2"/>
</Properties>
</HistoryRequest>

16.2 Cancel Format

<HistoryCancel>
<History source="" symbol="" symbology="native CUSIP SEDOL ISIN
startDate="" startTime="" endDate="" endTime=""
span="" interval="TICK MINUTE HOUR DAY WEEK MONTH YEAR"
interval Size=""/>
</HistoryCancel>

16.3 History Image

The history image contains a repeating property set holding each of the pointsin the time series. The name

of the set depends on what was requested, since each type of interval can contain a different set of
properties. The image will also contain a set of properties relevant to the whole query.

<History source="" symbol="" symbology="native CUSIP SEDOL |SIN"
startDate="" startTime="" endDate="" endTime=""
span=""interva="TICK MINUTE HOUR DAY WEEK MONTH YEAR"
interval Size"">
<property name="symbol"/>
<property name="exchange"/>
<property name="timeZone"/>
<Bar/>
<DailyBar/>
<QuoteBar/>
</History>

16.4 Bar

<Bar>
<property name="open"/>
<property name="high"/>
<property name="low" />
<property name="close"/>
<property name="barDate"/>
<property name="barTime"/>
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</Bar>

<property hame="volume"/>

<property name="

16.5 Daily Bar
<DailyBar>

<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="

</DailyBar>

16.6 Quote Bar

<QuoteBar>

<property name="
<property name="
<property name="
<property name="
<property name="
<property name="
<property name="

</QuoteBar>

17 Time & Sales

Time & Salesdatais similar to History data. It isaview of al exchange events on a security.

tickCount"/>

date"/>

open"/>

high"/>

low"/>

close'/>

settle'/>
openTime'/>
highTime"/>
lowTime"/>
closeTime"/>
settlementTime'/>
openinterest"/>
contractVolume'/>

barDate"/>
barTime"/>
bid"/>

ask" />
bidSize"/>
askSize'/>
conditions'/>

Time & Sales requests do not update.

17.1 Request Format

<TimeAndSalesRequest useMasterProperties'T F'>
<TimeAndSales source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""
date="" relativeDay="" startTime="" endTime="" maxResponseCount=""
trades="T F" quotes="T F"'>
<Filter>vendor specific</Filter>
</TimeAndSales>
</TimeAndSal esRequest>
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17.2 Cancel Format

<TimeAndSal esCancel >
<TimeAndSales source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""
date="" relativeDay="" startTime="" endTime="" maxResponseCount=""
trades="T F" quotes="T F">
<Filter>vendor specific</Filter>
</TimeAndSales>
</TimeAndSalesCancel>

17.3 Image Format

<TimeAndSales source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""
date="" relativeDay="" startTime="" endTime="" maxResponseCount=""
trades="T F" quotes="T F"'>
<TimeAndSal esSet>
(properties)
</TimeAndSal esSet>
</TimeAndSales>

18 Market Maker List

Market Makersisthe entire list of Buy and Sell “indications’ for all the brokers in the market, one record

for each broker.

18.1 Request Format
<MarketMakerListRequest updating="T F* useMasterProperties'T F'>

<MarketMakerList source="" symbology="native SEDOL CUSIP ISIN" symbol=""

userAttribute""
order="ALPHA BID BID_TOUCH BID_COMPRESS ASK ASK_TOUCH
ASK_COMPRESS'/>

<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F"'>
<property name="propertyl1"/>
<property name="property2"/>

</Properties>

</MarketM akerL istRequest>

18.2 Cancel Format
<MarketM akerListCancel>

<MarketMakerList source="" symbology="native SEDOL CUSIP ISIN" symbol=""

userAttribute™
order="ALPHA BID BID_TOUCH BID_COMPRESS ASK ASK_TOUCH
ASK_COMPRESS'/>

</MarketM akerListCancel>

18.3 Image Format
<MarketMakerList source="" symbology="native SEDOL CUSIP ISIN"
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symbol="" userAttribute""
order="ALPHA BID BID_TOUCH BID_COMPRESS ASK ASK_TOUCH
ASK_COMPRESS'/>

<MarketMaker id="MADF">
<property name="name">M ADF</property>
<property name="bid">116</property>
<property name="ask">116 5/16</property>

</MarketMaker>

<MarketMaker id="TRIM">
<property name="name">TRIM</property>
<property name="bid">115 13/16</property>
<property name="ask'">116 1/16</property>

</MarketM aker>

</MarketMakerList>

18.4 Update Format

<MarketMakerListUpdate source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""
order="ALPHA BID BID_TOUCH BID_COMPRESS ASK ASK_TOUCH
ASK_COMPRESS'/>
<MarketMaker id="MADF">
<property name="bid">116 1/16</property>
<property name="ask">116 3/8</property>
</MarketM aker>
</MarketM akerL istUpdate>

19 Order Book

Order Book provides alist of all open orders on an exchange.

19.1 Request Format

<OrderBookRequest updating="T F" useMasterProperties'T F'>
<OrderBook source="" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F">
<property name="price"/>
<property name="size"/>

<property name='
<property name="
<property name='
<property name="
<property name="
<property name='
<property name="

‘orderDate"/>

orderTime'/>

‘orderSeq"/>

priceModifier"/>
id"/>

‘expireDate"/>

expireTime'/>

</Properties>
<OrderBookRequest>

19.2 Cancel Format
<OrderBookCancel>
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<OrderBook source="" userAttribute""/>
<OrderBookCancel >

19.3 Image Format

<OrderBook source="" userAttribute"">
<Order row="0">
<property name="bid">42</property>
</Order>
<Order row="1">
<property name="bid">42 1/8</property>
</Order>

</OrderBook>

19.4 Update Format

Order Book updates replace, insert or delete order elements. Orders are identified by their row attribute.
When an insert or delete is applied to a cache, the row attributes of existing order elements must be
updated.

<OrderBookUpdate source="" userAttribute"">
<Order op="insert" row="1">
<property name="ask">42</property>
</Order>
</OrderBookUpdate>

20 Market Depth

Market Depth is the summarized volume and market maker list at each available price point, typically split
by Buy/Sell indicator. The market maker list can either be a count of market makers, or an actual list of
market maker identifiers, usually dictated by the exchange. Market Depth can show either asingle
exchange' s depth information, or all known depth information for the vehicle.

20.1 Request Format

To request Market Depth information from a single exchange, set the exchange="" attribute to the exchange
identifier. To receive information from all known sources, omit exchange=""".

<MarketDepthRequest updating="T F"' useMasterProperties'T F'>
<MarketDepth source="" symbol ogy="native SEDOL CUSIP ISIN"
symbol="" exchange="" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F"'>
<property name="bid"/>
<property name="ask"/>
</Properties>
<mdcsn:MarketDepthRequest>

20.2 Cancel Format

<MarketDepthCancel>
<MarketDepth source="" symbology="native SEDOL CUSIP ISIN"
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symbol="" exchange="" userAttribute""/>
<mdcsn:MarketDepthCancel >

20.3 Image Format

<MarketDepth source="" symbology="native SEDOL CUSIP ISIN"
symbol="" exchange="" userAttribute""/>
<Exchangelnfo>
<property name="exchange"/>

</Exchangelnfo>
<Exchangel nfo>
<property name="exchange"/>

</Exchangelnfo>

<MdRow row="">
<property name="bid"/>
<property name="marketM aker|D"/>
<property name="marketMaker|D"/>

</MdRow>

<MdRow row="">
<property name="bid"/>
<property name="marketMaker|D"/>
<property name="marketMaker|D"/>

</MdRow>

</MarketDepth>

20.4 Update Format

Market Depth updates replace, insert or delete MdRow elements. The elements are identified by their row
attribute. When an insert or deleteis applied to a cache, the row attributes of existing elements must be
updated.

<MarketDepthUpdate source="" symbology="native SEDOL CUSIP ISIN"
symbol="" exchange="" userAttribute""/>
<MdRow row="">
<property name="marketM aker|D"/>
<property name="marketMaker|D"/>

</MdRow>
</MarketDepthUpdate>

21 Option List

Thisrequest returns alist of options on a security. The caller can elect to receive just alist of vehicle
names, or the contents of the vehicles, depending on the properties requested. The list can be ordered by an
upstream system, in which case, each Option element will have arow attribute to maintain the order.

Market Data Markup Language Specification 27
© Bridge Information Systems, Inc.

Version 012

05/03/2000



21.1 Request Format
<OptionListRequest updating="T F"' useMasterProperties'T F'>
<OptionList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F"'>
<property name="symbol"/>
<property name="description"/>
<property hame="currency"/>
<property name="peRatio"/>
<property name="strike"/>
<property name="maturityDate"/>
<property name="bid"/>
<property hame="ask"/>
</Properties>
</OptionListRequest>

21.2 Cancel Format

<OptionListCancel>
<OptionList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
</OptionListCancel>

21.3 Image Format

<OptionList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"">

<Underlying>
<property name="symbol"/>
<property name="description"/>
<property hame="currency"/>
<property name="peRatio"/>

</Underlying>

<Optionid="">
<property name="symbol"/>
<property name="strike"/>
<property name="maturityDate"/>
<property name="bid"/>
<property hame="ask"/>

</Option>

<Optionid="">
<property name="symbol"/>
<property name="strike"/>
<property name="maturityDate"/>
<property name="bid"/>
<property hame="ask"/>

</Option>

</OptionList>
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21.4 Update Format
Option Lists can be updated with replace, delete, add and insert.

<OptionListUpdate source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"">
<Optionid="">
<property name="bid"/>
<property hame="ask"/>
</Option>
</OptionListUpdate>

22 Future List

Thisrequest returns alist of futures on a security. The caller can elect to receive just alist of vehicle names,
or the contents of the vehicles, depending on the properties requested. The list can be ordered by an
upstream system, in which case, each Future element will have arow attribute to maintain the order.

22.1 Request Format

<FutureListRequest updating="T F" useMasterProperties'T F'>
<FutureL.ist source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"" />
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F'>
<property name="symbol"/>
<property name="description"/>
<property name="currency"/>
<property name="propertyl1"/>
<property name="property2"/>
</Properties>
</FutureL istRequest>

22.2 Cancel Format

<FutureListCancel>
<FutureL.ist source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
</FutureListCancel>

22.3 Image Format

<FutureL.ist source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"">

<Underlying>
<property name="symbol"/>
<property name="description"/>
<property name="currency"/>
<property name="peRatio"/>

</Underlying>

<Futureid="">
<property name="symbol"/>
<property name="propertyl1"/>
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<property name="property2"/>
</Future>
<Futureid="">
<property name="symbol"/>
<property name="property1"/>
<property name="property2"/>
</future>
</FutureList>

22.4 Update Format

Future Lists can be updated with replace, delete, add and insert. If an insert or delete is applied to a cache
when there is arow attribute on the Future elements, the row attributes of existing Future elements must be
updated.

<FutureListUpdate source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"">

</FuturelListUpdate>

23 Index List

Thisrequest returns alist of securities on an index such as the S& P500. The client can elect to receive just a
list of vehicle names, or the contents of the vehicles, depending on the properties requested.

23.1 Request Format

<IndexListRequest updating="T F" useMasterProperties'T F">
<IndexList source="" symbol="" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F">
<property name="property1"/>
<property name="property2"/>
</Properties>
</IndexListRequest>

23.2 Cancel Format

<IndexListCancel>
<IndexList source="" symbol="" userAttribute""/>
</IndexListCancel>

23.3 Image Format

<IndexList source="" symbol="" userAttribute"">
<Index id="">
<property name="symbol"/>
<property name="propertyl1"/>
<property name="property2"/>
</Index>
<Index id="">
<property name="symbol"/>
<property name="propertyl1"/>
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<property name="property2"/>
</Index>
</IndexList>

23.4 Update Format

The constituents of an index list change infrequently. Most updates will be to index properties, but index
elements can be added and deleted.

<IndexListUpdate source="" symbol="" userAttribute"">
<Index id="">
<property name="property1"/>
</Index>
</IndexListUpdate>

24 Most Actives List

The Most Actives List shows the most active issues on an exchange, by number of trades or by volume. The
client can elect to receive just alist of vehicle names, or the contents of the vehicles, depending on the
properties requested.

24.1 Request Format

<MostActivesListRequest updating="T F' useMasterProperties'T F'>
<MostActivesList source="" exchange=""
mostActivesType="trades volume" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F">
<property name="propertyl1"/>
<property name="property2"/>
</Properties>
</MostActivesListRequest>

24.2 Cancel Format
<MostActivesListCancel>
<MostActivesList source="" exchange=""

mostActivesType="trades volume" userAttribute""/>
</MostActivesListCancel>

24.3 Image Format

<MostActivesList source="" exchange=""
mostActivesType="trades volume" userAttribute""/>
<mostActive id="">
<property name="symbol"/>
<property name="propertyl1"/>
<property name="property2"/>
</mostActive>

</MostActivesList>
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24.4 Update Format
Most Actives can be replaced, deleted or added.

<MostActivesListUpdate source="" exchange=""
mostActivesType="trades volume" userAttribute""/>
<mostActive id="" op="delete"/>
<mostActive id="" op="add">
<property name="property1"/>
<property name="property2"/>
</mostActive>
</MostActivesListUpdate>

25 Symbol Search

A Symbol Search request allows a client to pass a set of search parameters to market data vendors with
symbol searching capability. Symbol Search requests do not update.

Search parameters are contained in a set of isOp elements. Each isOp includes a match type and a value.
Valid types of matches are “company”, “description”, “cusip”, “isin”, “sedol” and “native’. Matches are
substring matches, which allows a client to one word of a description, or a partia native symbol, for
example. When more than one isOp isincluded, returned symbolswill match all of them —alogical AND
operation.

25.1 Request Format

<Symbol SearchRequest useMasterProperties'T F'>
<Symbol Search source="" userAttribute"">
<isOp match="company description cusip isin sedol native" value=""/>

</Symbol Search>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F">
<property name="propertyl1"/>
<property name="property2"/>
</Properties>
</Symbol SearchRequest>

25.2 Cancel Format
<Symbol SearchCancel >
<Symbol Search source="" userAttribute"">
<Filter>vendor specific</Filter>
</Symbol Search>
</Symbol SearchCancel >

25.3 Image Format

<Symbol Search source="" userAttribute"" >
<Filter>vendor specific</Filter>
<symbol Set>
<property name="propertyl1"/>
<property name="property2"/>
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</symbol>
<symbol Set>
<property name="property1"/>
<property name="property2"/>
</symbol>
</Symbol Search>

26 Generic List

Not all symbol lists fall into the specific categories above. The Generic List isaway of providing accessto
symbol lists without changing MDML. The caller can elect to receive just alist of vehicle names, or the
contents of the vehicles, depending on the properties requested. The list can be ordered by an upstream
system, in which case, each Generic element will have arow attribute to maintain the order.

26.1 Request Format
< updating="T F" useMasterProperties'T F"'>
<GenericList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
<Properties longDisplay="T F" shortDisplay="T F" displayHint="T F'>
<property name="symbol"/>
<property name="description"/>
<property name="currency"/>
<property name="peRatio"/>
<property name="property1"/>
<property name="property2"/>
</Properties>
</GenericListRequest>

26.2 Cancel Format

<GenericListCancel>
<GenericList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute""/>
</GenericListCancel>

26.3 Image Format

<GenericList source="" symbology="native SEDOL CUSIP ISIN"
symbol="" userAttribute"">
<Genericid="">
<property name="symbol"/>
<property name="propertyl1"/>
<property name="property2"/>
</Generic>
<Genericid="">
<property name="symbol"/>
<property name="propertyl1"/>
<property name="property2"/>
</Generic>
</GenericList>
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26.4 Update Format

Generic Lists can be updated with replace, delete, add and insert. If an insert or delete is applied to a cache
when there is arow attribute on the Generic elements, the row attributes of existing Generic elements must

be updated.

<GenericListUpdate source="" symbology="native SEDOL CUSIP ISIN"

symbol="" userAttribute"">

</GenericListUpdate>

1 Market Data Master Property Set

Nane Property Short Long Display |Description
Type Di spl ay
bi d price bi d Bi d The current best
(highest) bid price
bi dTi ne time bt m Bid Time Time of bid
bi dSi ze si ze bsz Bid Size Nunber of shares
represented by bid
bi dNet Change change bnc Bi d Net Net change bet ween
Change yesterday's cl osing
bid price and the
current bid val ue
bi dOpen price bop Bi d Open Opening bid for the
day
bi dYi el d r eal by Bid Yield
ask price ask Ask The current best
(l omest) ask price
askTi me time atm Ask Time Time of the current
ask
askSi ze si ze asz Ask Size Nunber of shares
represented by ask
askOpen price aop Ask Open First ask of the
day
askd ose price acl Ask Cl ose Closing ask price
askYield real ay Ask Yield
| ast price I p Last Last price or |ast
trade, dependi ng on
t he source
[ ast Ti me time [tm Last Sal e Time of lastPrice
Ti me
[ ast Si ze si ze | sz Last Sal e Size of lastPrice
Si ze
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net Change change dac Change for Net change for the
t he day day fromthe
previ ous trading
day's closing
price.
per cent Change percent age |pctc Per cent Per cent age change
Change for the day from
the previous
trading day's
closing price
lastDir t ext I sd Last Sal e Last direction
Ti ck Val ues are 0 for
Direction unchanged, u for up
and d for down. The
direction
represents the
change between this
trade and the | ast
price which altered
the direction of
trading for the
security
open price opn Open Qpeni ng pri ce.
openType text ot Open Type How open was set
hi gh price hi Hi gh H gh for the day
[ ow price lo Low Low for the day
cl ose price cp Cl osi ng Closing price
yield real yl d Yield Yield
m d price md M d Md price
m dC ose price mdcl Closing Md
Price
kassaPrice price kp Kassa Price Kassa price. Valid
only on Gernman
i ssues
openRangel price or Openi ng Range |Openi ng Range price
1
openRange?2 price or2 Open Range 2
cl oseRangel price cr Cl ose Range 1|C ose Range
cl oseRange? price cr2 Cl ose Range 2
previ ousDayVol une vol unme pdvo Previous Day |[Volune fromthe
Vol une previ ous trading
day.
vol urme vol une VO Vol une for Trade Vol une
t he Day
session nunber sess Sessi on Tradi ng session

Values are 1 and 2
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exchange t ext ex Exchange I ndi cates the
exchange from which
this data
ori gi nat es.
settle price se Settl enent The settl enent
price
previ ousDaySettl e price pdse Previous Day |[Settlenment price
Sett | enent fromthe previous
tradi ng day
settleDate date sedt Settl enent Date of the price
Dat e in settle
openl nt er est nunber tfoi Total Futures|Open interest for
Open Interest |all contracts on
this future
bondType t ext bndt ype |Bond Type Type of bond for
corporate options
stri ke price spr Strike Price |Option strike price
expirationDat e date exdt Expiration
Dat e
mat urityDat e date mat Maturity Date|Maturity date for
the vehicle
put Cal I I ndi cat or t ext pc Put/ Cal |
I ndi cat or
exDi vi dendDat e date PR CD. D|Di vi dend Exerci se date of
iv Exerci se Date|nost recent cash
di vi dend
t radi ngBase t ext t base Tradi ng Base |Represents the
denomi nator in
whi ch this vehicle
trades as a whol e
nunber. Exanpl es
are 2, 4, 8, 16,
32, 10, 100
currency t ext cur Currency The currency in
which this security
trades
bet a real bet a Bet a Beta. A neasure of
volitity for a
vehicl e
annual Hi gh price yhi Annual Hi gh 52 week high price
annual Hi ghDat e date yhi d Annual Hi gh Date of the 52 week
Dat e hi gh
annual Low price yl o Annual Low 52 Week low price
annual LowDat e date yl od Annual Low Date of the 52 week
Dat e | ow
r ows nunber rs Rows The nunber of rows
in this page
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col ums

nunber

CSs

Col umms

The nunber of
colums in this

page

pr evi ousPage

t ext

pp

Previ ous Page

The previous page
I'i nk

next Page

t ext

np

Next Page

The next page l|ink

Xres

nunber

Xres

X Resol ution

X resolution for
page graphics
coordi nates. If
your display has a
di fferent

resol ution, scale
x1 and x2 to match
your resol ution.

yres

nunber

yres

Y Resol ution

Y resolution for
page graphics
coordi nates. |If
your display has a
di fferent

resol ution, scale
yl and y2 to match
your displ ay

row

nunber

row

Row

The page row this
update applies to,
base 0

col um

nunber

col

Col um

The page col um
this update applies
to, base O

t ext

t ext

txt

Text

The text of the
page

attributes

t ext

attr

Attributes

The vi deo
attributes for the
text on this page

fg

nunber

fg

For egr ound
Col or

The defaul t
foreground col or
for the page

bg

nunber

bg

Backgr ound
Col or

The defaul t
background col or of
t he page

conmand

t ext

cmd

Command

The graphi ¢ command

nunber

nunber

num

Nunber

x1

nunber

x1

x1

The first x co-
ordinate for a page
graphi ¢ command
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yl nunber yl yl The first y co-
ordinate for a page
gr aphi ¢ command
X2 number X2 X2 The second x co-
ordinate for a page
graphi ¢ command
y2 nunber y2 y2 The second y co-
ordinate for a page
graphi ¢ command
cat egori es t ext cat Cat egori es A space separat ed
list of categories
assigned to this
news item
edi tori al Message t ext em Editorial Used to send a note
Message to the consumer
about the contents
of the story
edi tori al MessageAut ho |t ext ema Editori al Who aut hored the
r Message contents of
Aut hor edi tori al Message
expi reDat e date sedt Story Date story is no
Expi ration | onger valid
Dat e
st or yBodyFor nat t ext sfm Story Format |Format of contents
of storyBody. Valid
val ues are TEXT
EXACTTEXT SGWML XM
HTML PDF
headl i neBody t ext hdl n Headl i ne The actual headline
i ssueDat e date si dt Story |ssue Date and time story
Dat e is issued. If not
present, tine is
assunmed to be on
recei pt
newsSour ce t ext nsrc News Source Source of news
story
rel at edSynbol s t ext rsym Rel at ed Synbol s of
Synbol s securities affected
by this story
rel easeDat e dat e r dt Story Rel ease|When story may be
Dat e rel eased
revi ewrl ag bool rvflg Story Review |True if story has

Fl ag

been revi ewed
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revision nunber rev Story Revi si on nunber of
Revi si on story
sour ceCat egori es t ext scat Sour ce Cat egori es assi gned
Cat egori es by news source
sour ceTi me time stm Source Ti e Time of sourceDate
st or yBody text story Story Story content
storyld t ext sid Story Id Identifier used to
request associ ated
story
storylLength nunber sl en Story Length [Story length, in
characters (not
byt es)
st or yAut hor t ext sa Story Author |[Who wrote this
story
ti ckCount number tike Ti ck Count Nunber of ticks
represented in this
hi story bar
bar Ti me time bt m Ti me Time of barDate of
this history bar
mar ket Maker | D t ext mm d Mar ket Maker |[Market Maker
identifier
order Expi reDat e date oexdt O der Date this order is
Expi ration no |l onger valid
Dat e
order ExpireTi ne time oextm |[Order Time of orderDate
Expi ration when order is no
Ti me | onger valid
ordererld t ext oid Broker ID Broker ID
order PriceModifier t ext opnct O der Modifiers on this
Modi fier order
orderDat e date odt O der Date Dat e order was
pl aced
order Ti ne time otm O der Tinme Time or orderDate
order was pl aced
or der Ti neSeq nunber ot s Order Tine Ti me sequence. Wen
Sequence several orders are
pl aced about the
same tinme, this
sequence will help
tell them apart.
Val u
orderPrice price opr Order Price Order price
orderSi ze si ze 0Sz Order Size Nunber of shares of

order
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expireTi nme time setm Story Time of expireDate
Expi ration story is no | onger
Ti me valid
newsDat e date ndt News Dat e Vendor feed date
st anmp
rel easeTi e time rtm Story Rel ease|Time of rel easeDate
Ti me when story may be
rel eased
sour ceDat e date sdt Sour ce Date Story date assigned
by news source
i ssueTi ne time sitm Story |ssue Time of 1ssueDate
Ti me story is no | onger
valid
bar Dat e date bdt Dat e Date of this
hi story bar
newsTi me time ntm News Ti e Ti me of newsDat e

for vendor feed
date stanp

2 Market Data Control Set

These are the elements and attributes used by MDML.

property

An NDML property.

nanme

The nane of a property.

type

In a property, the property’s data
type. In the “properties” elenent, a
bool ean i ndi cati ng whether this
attribute should be included in
properties in the response.

val ue

In a property, the property’s
decinmal value. In the “properties”
el ement, a bool ean indicating

whet her this attribute should be
included in properties in the

response.

di spl ayH nt

In a property, the property’s
formatting instruction. In the
“properties” el enent,
i ndi cating whether this attribute
shoul d be included in properties in

the response.

a bool ean

| ongDi spl ay

In a property, the long | abel for
property. In the “properties”
el ement, a bool ean indicating
whet her this attribute should be
included in properties in the
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response.

short D spl ay

In a property, the short |abel for
the property. In the “properties”
el ement, a bool ean indicating

whet her this attribute should be
included in properties in the
response.

updati ng

T if request should update

useMast er Properti es

T if server should send val ues using
Master Property Set

Properties

Li st of properties to return in
responses

synbol Synbol for query

synbol ogy Synbol ogy of value in id attribute.
Legal values are “native”, “CUSIP",
“SEDOL”, “ISIN

source Source specifier if nmultiple sources

are avail abl e

userAttribute

User supplied string returned with
each query response

op

Attribute containing update
operation. Legal values are
“replace”, “add”, “insert” and
“del ete”.

repl ace

Updat e operator: Replace cached
properties with new properties; if
new properties aren’t in cache,
create them

add

Updat e operator: add new properties
to cache

i nsert

Update operator: used to insert a
property set. Increnent row
attribute of matching property sets
with row >= new property set row,
then add new property set

del ete

Updat e operator: del ete property or
property set. If row attribute is
present, decrenment row attributes of
mat chi ng properties or sets where
row > row of deleted el ement

Attribute used to identify
properties and property sets that
are not ordered.

row

Attribute used to identify
properties and property sets that
don't have an id attribute, and to
mai ntain server specified order

st at us

Attribute containing status of
request. Legal values are “ok”
“permanent”, “tenporary”

message

Attribute containing an error
nessage

per m

Attribute containing an object’s
perm ssion group |ist
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Vehi cl eRequest

Vehi cl e request

Vehi cl eCancel

Vehi cl e cancel

Vehi cl e

Vehi cl e query and i nage

Vehi cl eUpdat e

Vehi cl e update

ExchangeBl ock

Contai ner for sets of properties
fromindividual exchanges. This is
required if this information is to
be perm ssioned by exchange.

Mar ket Maker Bl ock

Contai ner for sets of properties

fromindividual market makers. This
is required if this information is
to be perm ssioned by market naker.

Di vi dendHi st or yBl ock

Contai ner for sets of dividend

hi story propertie. This is required
if this information is to be

per m ssi oned.

ExchangePri ce

Repeating property set for price
informati on fromindividua
exchanges. Used when a request can
return information fromnultiple
exchanges si nul t aneously.

Di vi dendHi st ory

Repeating property set for dividend
hi story infornation.

PageRequest Page request
PageCancel Page cance
Page Page query and i nage

Text Segnent

Page segnent with information for
drawi ng text with with proper
| ocation and attributes. Page
contains one or nore Text Segments.

PageG aphi cConmand

Drawi ng command for page with
gr aphi cs

Headl i neLi st Request

Headl i ne list request

Headl i neLi st Cancel

Headl i ne i st cancel

Headl i neLi st

Headline list query

St or yBodyFor nat s

Attribute containing a space
separated list of formats the
requester can accept. Supported
val ues are:

TEXT
EXACTTEXT — |inebreaks & character
position are inportant
SGWL
XML
HTML
PDF
NewsMat ch Contains a filter or search
expr essi on
i sOp Request to constrain returned data
to that which matches this
operator’s type and val ue
mat ch IsOp attribute containing the type

of information contained in val ue.
Val ues for News Headline requests:
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source

cat egory
keywor d
t ext
synbol
Val ues for Synbol Search:
conpany
description
cusip
isin
sedol
native
val ue isOp attribute containing the val ue
of type indicated in match
ti mreRangeQp Request to constrain the returned
data to the specified tinme range
ti meType ti mreRangeQp attri bute specifying
which time field to check.
Valid val ues are:
i ssue
rel ease
expire
story
del ete
not Op Request to constrain returned data
to that which does not match the
child expression
andQp Request to constrain returned data
to that which matches ALL the child
expr essi ons
or Op Request to constrain returned data

to that which matches at | east ONE
of the child expression

Headl i neLi st Updat e

Update for headline list request

St or yRequest

News story request

St oryCance

News story cancel

Story

News story query

Hi st or yRequest

Hi story request

Hi st or yCancel

Hi story cancel

Hi story Hi story query and i nage

startDate Far, or earliest date for which data
is being requested. If not present,
today is assuned.

startTi ne Time of day for startDate, or today

endDat e Near, or |l atest date for which data
is being requested. If not present,
today is assuned.

endTi ne Time of day for endDate, or today

span Nunber of intervals

i nterval Hi story roll-up interval. Lega

val ues: TICK, M NUTE, HOUR, DAY,
VEEK, MONTH, YEAR

interval Si ze

Nunber of periods in each interval
(e.g. 7 mnutes)
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Bar Interval property set for intervals
| arger than one day

Dai | yBar Interval property set for DAY
i nterval

Quot eBar Interval property set for tick

hi story

Ti nreAndSal esRequest

Time & Sal es data request

Ti nreAndSal esCancel

Tine & Sal es cancel

Ti nreAndSal es

Time & Sal es query and i mage

dat e Date for T&S query

rel ati veDay Days in the past for T&S query

maxResponseCount Maxi mum nunber of property sets in
response

trades T to return trades

quot es T to return quotes

Mar ket Maker Li st Request

Request all Market Makers

Mar ket Maker Li st Cancel

Mar ket Maker List cancel

Mar ket Maker Li st

Mar ket Maker List query and i nage

Mar ket Maker

Mar ket Maker property set.

Mar ket Maker Li st Updat e

Mar ket Maker List update

or der

Ordering for Market Maker List.
ALPHA

BI D

Bl D_TOUCH

Bl D_COWPRESS

ASK

ASK_TOUCH

ASK_COVPRESS

O der BookRequest

Order Book request

Or der BookCancel

Order Book cancel

Or der Book

Order Book query and i nmge.

O der

Property set containing a single
or der.

O der BookUpdat e

Order Book update

Mar ket Dept hRequest

Mar ket Depth request

Mar ket Dept hCancel

Mar ket Depth cancel

Mar ket Dept h

Mar ket Depth query

exchange

Attribute to Market Depth specifying
the exchange for which information
i s being requested

Exchangel nf o

Property set containing nmarket depth
i nformati on about an exchange.

MdRow

Property set containing data from
one Market Data record.

Opt 1 onLi st Request

Option List request

Opt 1 onLi st Cancel

Option List cancel

Opt i onLi st Option List query & image

Under | yi ng Option List or Future List
under|lying security

Option Property set containing infornation

about a single option.

Opt 1 onLi st Updat e

Option List update

Fut ur eLi st Request

Future List request
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Fut ur eLi st Cancel

Future Li st cancel

Fut ur eLi st

Future List query

Future

Property set containing infornmation
about one future.

Fut ur eLi st Updat e

Future List update

I ndexLi st Request

I ndex List request

I ndexLi st Cancel

I ndex List cancel

I ndexLi st

I ndex List query

I ndex

Property set containing infornmation
about one index entry.

I ndexLi st Updat e

I ndex List update

Mbost Acti vesLi st Request

Most Active issues on an exchange

Most Act i vesLi st Cancel

Cancel Mst Actives query

Most Acti vesLi st

Most Actives List query

Most Acti ve

Property set containing infornation
about one Most Actives entry.

Mbst Act i vesLi st Updat e

Most Actives List update

Synbol Sear chRequest

Synbol Search request

Synbol Sear chCance

Synbol Search cancel

Synbol Sear ch

Synbol Search query & inmage

Synbol Set

Property set containing infornation
about one synbol .

CGeneri cLi st Request

Generic synbol [ist request

Ceneri cLi st

Generic synbol |ist query

Ceneri c

Property set containing infornmation
about one el enment of the GenericlLi st

Ceneri cLi st Cancel

Ceneric List cancel

CGeneri cLi st Updat e

Generic List update

3 Display Hints

H nt D spl ay Rul es

tic2 Di spl ay as non-reduci bl e hal ves.

tic4 Di spl ay as non-reduci bl e quarters.

tic8 Di spl ay as non-reduci bl e ei ght hs.

ticl6 Di spl ay as non-reduci bl e si xt eent hs.

tic32 Di spl ay as non-reduci ble 32"

tic64 Di splay as non-reduci ble 64™

ticl28 Di spl ay as non-reduci ble 128™™

tic32Pl us Take the integer portion and place it before

atick (‘) mark. Miultiply the fractiona
portion by 256, then divide by 8,
renenbering the result and remai nder. Pl ace
the result in the first two character
positions folow ng the tick mark, padding
with a zero in the left position if
necessary. |If the remainder is a zero,
display a space; if it is one half of an
eighth (i.e., 4), display a “+"; if the
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remai nder is anything other than a 0 or 4,
display the digit.

reduci bl e D splay snallest possible denom nator of 2
4, 8, 16, 32, 64, 128, 256

dot 0 Di spl ay as decinal .

dot 1 Display with one digit to the right of the
deci mal point.

dot 2 Display with two digits to the right of the
deci mal point.

dot 3 Display with three digits to the right of
t he deci mal point.

dot 4 Display with four digits to the right of the
deci mal point.

dot 5 Display with five digits to the right of the
deci mal point.

dot 6 Display with six digits to the right of the
deci mal point.

dot 7 Display with seven digits to the right of
t he deci mal point.

dot 8 Display with eight digits to the right of
the deci mal point.

dot 9 Display with nine digits to the right of the
deci mal point.

dot 100PI us

ei ght hsOf Cent s

The integer portion is placed to the left of
the decimal point. The fractional portionis
mul tiplied by 800, then divided by 8. The
result of this division is placed after the
decimal point. If the remainder of the
division by 8 is non-zero, it is considered
to be the nunerator of a fraction with a
denoni nator of 8. This fraction should then
be reduced.

For exanple, the value 13.52375 woul d be

di spl ayed as 13.52 3/8.

hal f 32

The integer portion is placed in the display
as a whol e nunber. The fractional portion is
multiplied by 64, then divided by 2. The
result of the division by 2 is placed as the
numerator of a fraction with a denom nator
of 32. If the remainder of the division by 2
is non-zero, then it is placed as the
numerator of a second fraction with a
denoni nat or of 2.

For exanple, the value 168.984375 woul d
appear on the display as 168 31/32 %

hal f 32PI us

Dffers fromhalf32 in that if the second
fraction is non-zero. A+ is printed instead
of the fraction.

quarter32

The integer portion is placed in the display
as a whol e nunber. The fractional portion is
mul tiplied by 128, then divided by 4. The
result of the division by 4 is placed as the
numerator of a fraction with a denom nat or
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of 32. If the remainder of the division by 4
is non-zero, then it is placed as the
nurmerator of a second fraction with a
denoni nat or of 4.

For exanple, 84.4921875 woul d appear on the
display as 84 15/32 ¥

ei ght h32 The integer portion is placed in the display
as a whol e nunber. The fractional portion is
mul tiplied by 256, then divided by
8. The result of the division by 8 is placed
as the nunerator of a fraction with a
denomi nator of 32. If the renainder of the
division by 8 is non-zero, then it is placed
as the nunerator of a second fraction with a
denoni nat or of 8.
Here the val ue 42.24609375 woul d di splay as
42 7/ 32 7/8.

hal f 64 The integer portion is placed in the display

as a whol e nunber. The fractional portion is
mul tiplied by 128, then divided by 2. The
result of the division by 2 is placed as the
numerator of a fraction with a denom nator
of 64. If the remainder of the division by 2
is non-zero, it is placed as the nunerator
of a second fraction with a denom nator of

2, e.g., 84.4921875 appears on the display
as 84 31/ 64 %
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