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Executive Summary

The Consolidated Audit Trail (CAT) tracks orders throughout their lifecycle and identifies the exchanges
and broker-dealers handling them. This allows regulators to more efficiently and accurately track activity
in eligible securities — those under the jurisdiction of the Securities and Exchange Commission (the
"SEC") — throughout the U.S. markets. CAT is created by a joint plan (CAT NMS Plan) of the Plan

Participants or simply "Participants.”

This document provides Participants with the necessary information to fulfill their reporting obligations to
CAT in compliance with SEC Rule 613 and the CAT NMS Plan. It describes the requirements for
reporting data to CAT, including detailed information about data elements and file formats of each
reportable event. This document also describes how Participants should submit files to CAT, including

access instructions, network and transport options, and testing requirements.

This document does not include information related to the provision of data by Industry Members. The
CAT Reporting Technical Specifications for Industry Members can be found on the CAT NMS website

(www.catnmsplan.com).

Table 1: Summary of Document Revisions

See Appendix | for the Summary of Document Revisions for earlier versions.

Version Date ‘ Author ‘ Description

4.1.0 6/1/2021 FINRA Administrative Updates:
CAT e Updated Table 1: Summary of Document Revisions to move

items prior to 4.1.0 to Appendix I. (change not tracked)
e Reconciled list of Options Events in Section 5.
Spec Updates for Plan Participant Release 7b:

e Added new Member Alias Detail Entry (MADE) event in
Section 2.1 Member Information for reporting of ATSs and
non-member firms. Updated Data Dictionary accordingly.

e Added test flag to Option Series Dictionary Entry (OSDE).
e Added side to OCOM and OCOJ events.

e Added routingParty and session to OOM, O0OJ, OCOM,
OCOQOJ.

e Added new Option Complex Order Route (OCOR) event for
routing of a complex order to an external destination.

Spec Updates for Release CR-20 (Two-sided Option MM Quotes):

e Added askQuoteIDand originalAskQuoteID to OQ
event.

e Added askQuoteID to OQC event.

4.1.0-r1 6/15/2021 FINRA Spec Updates for Plan Participant Release 7b:

CAT e Updated Section 10.6 and Appendix B.1 to reflect conditional
validations that will be enforced.
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Version

Date

‘ Author

Description

e Updated Section 10.7 and Appendix B.2 to reflect duplicate
validations that will be enforced, including duplication of event
data and linkage keys.

Spec Updates for Release CR-21 (Plan Participant 24-Hour Trading):

4.1.0-r2 7/14/2021 FINRA
CAT e Updated Section 9.7 CAT Reporting Hours
e Added Appendix D: CAT Date Definitions and Reporting
Guidelines
Spec Updates for Release CR-## (Linkage of IM MOOT and Plan
Participant OT):
e Appendix F: Added new executionCodes of MOOTLINK.
e Appendix B: Added new codes for MOOTLINK linkage errors.
Spec Updates for Release CR-## (Trade Reversals):
e Appendix F: Added new executionCodes of CORR,
PRVRSL, REFTRADEID, REFTRDDATE, and RVRSL.
Spec Updates for Cboe SUBLIQ
e Appendix F: Added new executionCode > SUBLIQ value of
x (Effective no later than 7/9/2021 in CT and 7/28/2021 in
PROD.)
41013 | 7/28/2021 FINRA Administrative Updates:
CAT e Appendix F: Data Dictionary updated to clarify definition of

marketMaker.
Spec Updates for Release CR-21 (Plan Participant 24-Hour Trading):

e Section 3.1 Timestamps and Sequence Numbers updated to
reflect use of cycleDate for 24-hour trading.

e Section 3.7 Common Events updated to add cycleDate for
all common events.

e Section 5 Events for Options Exchanges updated to add
cycleDate to all Options events.

e Section 5.7 Lifecycle Keys updated to add note about use of
cycleDate.

e Appedix F: Data Dictionary updated to clarify definition of
sequenceNumber.

Spec Updates for PP Release 7b:

e Section 2.5 market Maker Information and 9.2 File
Submission Schedule updated to change submission deadline
of Market Maker Dictionary to T+1 @ 4 AM.

e Section 10.8 Corrections, Deletions, and Replacements
updated to indicate that full replacement files cannot be
submitted after T+4 @ 8 AM for Order Events and FINRA
transactions (TRF).

Spec Updates for NYSE Options on Pillar Trading Platform:

e Appendix F: Data Dictionary updated with new
definedNoteData, executionCodes,
handlingInstructions, and orderAttributes.

Spec Updates for Release CR-## (Linkage of IM MOOT and Plan
Participant OT):

e Appendix B: Added/updated codes for MOOTLINK side
intervenue linkage errors.
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Version

Date

‘ Author Description

ADDITIONAL UPDATE ON 8/9/2021

Updates made in revision 4.1.0-r3 for the NYSE Pillar Migration
inadvertently resulted in the use of orderAttributess:Reserve as
both a Boolean and a Name/Value Pair for the NYSE Options Markets.
Because this cannot be supported, FINRA CAT and NYSE agreed to
the following approach:

e Leave Reserve as a Boolean value for all NYSE Options
markets (AMEROP and ARCAOP).

e Remove Reserve as a Name/Value Pair for the NYSE
Options markets.

e Add PublishQuanity as a Name/Value Pair for NYSE
ARCAORP only, using the same definition provided for the
Reserve Name/Value Pair. This allows ARCAOP to use either
Reserve Of PublishQuanity during the transition phase.
PublishQuantity will be open to AMEROP at a later time
when that market is really to migrate to Pillar.

Administrative Updates:

4.1.0-r4 8/25/2021 FINRA
CAT e  Section 3.3 updated to clarify that NBBO fields are optional on
order leg events.
e Updated Sections 5.2 and 5.2.1.2 to clarify the requirement
for leg level order events.
e Updated Section 5.2.1.2 to include special handling for QCC
orders.
Spec Updates for Plan Participant Release 7b:
e Appendix B updated to move the Duplicate Exchange/Firm
Trade Key from OE.INTRAEXCHLNK.5010 to
OE.INTERVENUELNK.6020.
4.1.0-15 10/6/2021 FINRA Spec Updates:
CAT e routingParty updated throughout from Text (20) to Text

(8) to closer align with the format of IM-related data used for
linkage against the routingParty field.

e  Order of new fields on the following events have been
modified to match implementation: OOM, OCOM, OQJ,
OCO0J.

e Added clarification to cycleDate throughout that the value
should be between Event Date and T+1, inclusive.

e Appendix F: Data Dictionary updated to include
handlingInstruction of XCTBL for BX, PSX and NSDQ,
inadvertently omitted from prior specification. Removed
duplicative handlingInstruction section for BX, PSX
and NSDQ.
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1. Introduction

1.1. CAT Overview

The Securities and Exchange Commission (SEC) approved Rule 613 under the Securities Exchange Act
of 1934, which requires national securities exchanges and national securities associations (collectively,
the Participants) to submit a national market system plan to create, implement, and maintain a
consolidated audit trail (CAT NMS Plan) that would capture customer and order event information for
orders in NMS Securities and OTC Equity Securities (Eligible Securities), across all markets, from the
time of order inception through routing, cancellation, modification, execution, and allocation. The SEC
approved the CAT NMS Plan on November 15, 2016.

In accordance with SEC Rule 613, the CAT NMS Plan requires a Central Repository that will
comprehensively track orders throughout their lifecycle and identify the Participants and Industry
Members handling them, as well as the account holders and authorized traders for any account that
originates an order (Customers?). Specific data elements will be submitted to the Central Repository by
Participants, Industry Members, and CAT Reporting Agents. CAT Reporting Agents may be third-party
firms reporting on behalf of other entities, or may be outside parties that are not required to submit data to
the CAT, but from which the CAT may receive data per the CAT NMS Plan, such as the Securities

Information Processors (SIPs).

The CAT NMS Plan also requires the selection of an entity as the Plan Processor to be responsible for
performing the processing functions required by Rule 613 and the Plan. The Operating Committee of
Consolidated Audit Trail, LLC, a governing body composed of representatives of the Participants,
oversees the operation of the CAT. The duties of the Operating Committee are further described in Article
IV of the CAT NMS Plan.

Refer to SEC Rule 613, available at: https://www.sec.gov/rules/final/2012/34-67457.pdf for more details.

Refer also to CAT NMS Plan, available at: https://www.catnmsplan.com/wp-content/uploads/2018/02/34-
79318-exhibit-a.pdf.

! Customers are defined in SEC Rule 613(j)(3) as: (i) the account holder(s) of the account at a registered broker-dealer originating
the order; and (ii) any person from whom the broker-dealer is authorized to accept trading instructions for such account, if different

from the account holder(s).
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1.2. Change Release Management Process

Changes to this technical specification will be released as follows:

e Prior to the go-live date for system changes

*

*

A new specification will be posted to the CAT Public Website

A notice will be posted on the website with a summary of changes and links to relevant
information.

One or more email alerts will be sent to plan participants with a summary of changes and
links to relevant information.

In some cases, CAT may accept production reporting using the new specification in advance
of the go-live date.

Plan Participants that have not conducted testing or production reporting using the new

technical specification format will receive support from CAT as the go-live date approaches.

e The new technical specification will include a summary list of changes as well as a table listing

the specific areas of the document where the changes have been made.

1.3. CAT ldentifiers

CAT uses a number of identifiers, many of which readily convey their meaning from the context in which

they are used. The subsections below include terms associated with the entities that will report data into

CAT and their respective roles. As shown in the diagram below, Exchange ID is a subset of Participant

ID, which is a subset of Reporter ID.

Reporter ID

Figure 1: CAT Identifier Hierarchy

1.3.1. CAT Reporter ID

Each entity which reports into CAT will be assigned a unique identifier: a CAT Reporter ID. This ID will

uniquely identify each reporter, including plan participants, industry members, and associated reporting
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facilities. The database of CAT Reporter IDs will be made available both as a downloadable file on the
CAT website and through the web portal API.

1.3.2. Participant ID

The Participant ID is an ID assigned by CAT to each plan participant. The value will be the same as the
participant's CAT Reporter ID.

1.3.3. Exchange ID

The Exchange ID is an ID assigned by CAT to each stock/options exchange. The actual value will be the
same as the exchange Participant ID and Reporter ID, but, as indicated in Figure 1, Exchange ID is a

subset of Participant ID, which is a subset of Reporter ID.
1.3.4. Member Alias

Each SRO will assign unique IDs to its industry members. These IDs are aliases for CAT reporters so that
reporting firms can use existing identifiers when reporting market events to CAT. It is important that both

the member and SRO are aware of the assigned IDs and when they should be used in reports to CAT.

Each SRO has autonomy in assigning their IDs. Note that the same ID could possibly be assigned to
different industry members across SROs. Furthermore, a member may have multiple aliases assigned to
them by the same SRO. Thus, the alias is only valid in combination with the SRO that assigned the ID.
Specifically, when an exchange receives a routed order from one of its members, both the routing
member and the exchange must report the same Member Alias in their reports to CAT in order to properly
link the reports to the same order lifecycle.

An industry member can have the same alias value assigned by multiple SROs. Note that an alias is used
in conjunction with an identifier that links the alias with the SRO that assigned the alias (either by explicit

designation, or implicitly by context).

For example, consider three firms (Firm A, Firm B, and Firm C) and three SRO patrticipants (Participant A,

Participant B, and Participant C), and the following table of SRO-assigned member IDs.

Table 2: Example of SRO-assigned Member IDs

Participant A Participant B Participant C
Firm A FRMA AAAA FRMA
Firm B FRMB BBBB
Firm C FRMC CCCC FRMB

Version 4.1.0-r5 6



Note that Member Alias FRMA is assigned to Firm A by both Participant A and Participant C, and Member
Alias FRMB is assigned to two different firms by two different participants. While the same alias is used
multiple times, these are valid mappings because the same alias is not assigned multiple times within a

participant. Also note that Firm B is not a member of Participant B, and so there is no corresponding

mapping.

Thus, each firm will have at least one alias for each SRO in which they have membership. The value may
or may not be the same across all participants. When Participant A refers to Firm C, it will use the alias
FRMC. Likewise, when Firm C refers to itself in relation to Participant A, it will use the alias FRMC.

Note that industry members can have multiple Member Aliases, but they will also be assigned a unique
CAT Reporter ID. CAT maps the SRO-assigned Member Alias values to ensure the same unique CAT
Reporter ID assigned to the member firm across SRO’s. Note that member dictionary entries apply to
data uploaded for the same business date as the member dictionary itself (values do not have to be the

same from day to day).
1.4. Fundamental Data Types

The fundamental data types used in this document are described below. A complete list of data types is

presented in Appendix F. Data Dictionary.

CAT will accept two kinds of text-based files: JSON and CSV. To support both JISON and CSV
submissions, CAT will publish a JSON schema file which describes each data type with required
representation formats, and a mapping that defines the position in a CSV representation that the data

element would assume.
A schema will be provided for each data object that can be reported in both JISON and CSV.

When a data field is marked as either optional or conditional, some records may not provide values for
that field. In such a case, the field is simply not reported as part of the JSON record. In a CSV record, it is

reported as an empty column.

Table 3: Data Type Descriptions

Data Type JSON Type Description

Alphanumeric STRING A string, composed only of letters and digits [a-zA-Z0-9].

When an Alphanumeric type is described, it will include a number,
indicating the maximum length of the field. For example, Alphanumeric(7)
means that the field can contain up to 7 characters
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Data Type

Array of XXX

JSON Type

ARRAY

Description

When represented in JSON, it is an array of the indicated type (XXX is a
placeholder). So, Array of Unsigned would be an array of unsigned
integers, and would be representedas [ 0, 42 ].

When represented in CSV, it is a series of the indicated type, separated
by the pipe symbol. So, the aforementioned array of Unsigned would be
represented as 0 42.

Boolean

BOOLEAN

A value with only two choices: true or false

Choice

STRING

A Text field, but with an explicit list of acceptable values.

Date

NUMBER

An 8-digit integer representing the date in YYYYMMDD.

Exchange ID

STRING

A subclass of Participant ID that only applies to exchanges (all
participants except FINRA)

Integer

NUMBER

An integer value (positive, negative, or zero), with no decimal fraction
component, in the inclusive range from -9,223,372,036,854,775,808 to
9,223,372,036,854,775,807 (the same range as a 64-bit signed integer)

Member Alias

STRING

Text(8) - one of the aliases assigned by an SRO to one of its members

Message Type

STRING

An Alphanumeric(5) field, indicating the type of message being reported

Name Value
Pairs

STRING
JSON Object

A value of type Text (except the pipe is allowed), composed as described
in the Name Value Pairs section below

Numeric

NUMBER

A general numeric type, composed of digits, an optional decimal point,
followed by more digits (with an optional leading +/- sign). These values,
while looking like floating point numbers, should always be read and
processed in a way that represents the exact value as represented by the
text. Examples: 1235, -1235, 1235.67, -1235.67

When a numeric type is described in this document, it will include two
numbers, the first is the maximum number of digits before the decimal
point, and the second is the maximum number of digits after the decimal
point.

For example, Numeric(6,4) means that the number can have up to 6 digits
before the decimal point and up to 4 digits after the decimal point (visual
format would be ###H## ####). Note that these are maximum limits - the
lengths can be smaller. Valid examples which comply with Numeric(6,4)
would be -999999.9999, -0.1, 0, 0.0001, and 999999.99.

All numeric values must have a whole number portion before the decimal
point (e.g, 0.25 can't be represented as .25). The fractional portion is
optional.

Do not use leading zeros in numeric values. A zero should only appear as

Participant ID

STRING

A subclass of Reporter ID that applies only to participants

Price

NUMBER

A Price is shorthand for Numeric(10,8), which can support prices in the
inclusive range [-9999999999.99999999, 9999999999.99999999]

Reporter ID

STRING

Alphanumeric(7) - a CAT Reporter ID

Symbol

STRING

Text (20)

Symbol Alias

STRING

Text (20) - an alias that can be assigned to a symbol
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Data Type JSON Type Description

Text STRING A string, composed of any printable character, except comma (ASCII
decimal 44, hex 2C), pipe (ASCII decimal 124, hex 7C), and double quote
(ASCII decimal 34, hex 22).

When a Text type is described, it will include a number, indicating the
maximum length of the field. For example, Text(7) means that the field
can contain up to 7 characters.

Time NUMBER A numeric field, with a specific format conforming to what the ISO 8601
standard calls the basic format, with a few extra specifications.

All 24-hour time components are mandatory (i.e., hour, minute, and
second as HHMMSS). The decimal-fraction part must be separated from
the whole part with a period (ASCII decimal 46, hex 2E), and can contain
up to 9 digits (to represent nanosecond component).

The timezone is always Eastern Time.

For example, 09:30:00.123456789 would be reported as
093000.123456789.

Timestamp STRING A timestamp represents a moment in time, and contains both Date and
NUMBER Time, separated by the letter T (ASCII decimal 84, hex 54) or a space
(ASCII decimal 32, hex 20). All time must be in Eastern Time. For
example, January 7, 2017 21:30:00.123456789 in New York would be
represented as the string 20170107T213000.123456789.

As an alternative format, the timestamp can be submitted as a value of
type Unsigned, representing the number of nanoseconds that have
elapsed since 00:00:00 Coordinated Universal Time (UTC), Thursday,1
January 1970, not counting leap seconds. This is also commonly known
as POSIX time or UNIX time. The same point in time from the above
example would be represented as the number 1483842600123456789.

Note that the data type is different between the two formats. In JSON, the
first representation requires it to be surrounded by double quotes, while
the second does not

Unsigned NUMBER An unsigned value, greater than or equal to zero, with no decimal fraction
component, in the inclusive range from 0 to 18,446,744,073,709,551,615
(the same range as a 64-bit unsigned integer)

1.4.1. Data Validation

All data submitted to CAT will be validated based on the defined data type of each item, including proper
formatting and range checking. All File Names, Field Names, and Field Values are case sensitive. During
validations, if the case does not match, an error will occur. Examples of accepted values are detailed in
the table above. Valid values for Choice fields are defined in the Data Dictionary for each data element.
Valid data values, ranges, and formats will be specified in the record schema files, which will be used to
validate submitted data element values. Records and values which fail validation will be marked as a

failure and will be reported as feedback to the Submitting Member as detailed in Section 10.
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1.4.2. Name Value Pairs

Some fields are described as containing hame/value pairs. Name Value Pairs is a list of zero or more
attributes, where each attribute is either a name with no value, or a name with an accompanying value
such that the name and value are separated by a single equal sign (ASCII decimal 61, hex 3D). Multiple
attributes are separated by the pipe symbol (ASCII decimal 124, hex 7C). If an attribute is Boolean in
nature, it can optionally be represented as a hame alone, where its value is implied by its presence (true)
or absence (false).

The name part is the string up to the first pipe symbol or equal sign. Names must not contain commas
(ASCII 44, hex 2C), pipes, equal-signs, or double-quotes (ASCII decimal 34, hex 22).

If the name terminates with a pipe, it is a Boolean value, and its presence indicates true. If the name
terminates with an equal sign, the value must follow.

The value part is the string starting with the character just after the equal sign, up to either a pipe symbol
or the end of the string. Values may contain an equal sign, but must not contain commas, pipes or

double-quotes.

In some cases, the names are free-format (i.e., undefined). Both the name and any value are left up to

the discretion of the reporter and the contents are not validated by CAT.

For example, the following JSON represents a hypothetical name/value pair field, with a boolean attribute
and a price attribute: { "data": "XYZ|ABC=12.55" }

The above format works for both JSON and CSV data entry. However, when submitting data in JSON, a
more native JSON style can optionally be used by assigning a JSON object as the value for a Name
Value Pair attribute. Note, however, that Boolean values must be explicitly set. The above example can
alternatively be submitted as:

{ "data": { "XYZ": true, "ABC": 12.55 } }.
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2. Reference Data

This section describes the reference or supplemental data required to be reported by each participant.

2.1. Member Information

Each SRO must submit to CAT a directory of information that lists each industry member with which it has
a reporting relationship. Each dictionary entry identifies a specific industry member, and assigns one or
more IDs to that member. These IDs may be used by the SRO and/or the member when reporting order
events to CAT. The industry members listed in the dictionary will also be participant members of the SRO,
although this is not always the case. For example, each industry member that submits an order to an
exchange must be a registered member of that exchange. However, the exchange may route orders to an
industry member that is not a member of that exchange. In either case, the exchange must give at least

one Member Alias to each industry member thatappear in any of the order events reported to CAT.

Each member may have multiple aliases, but a specific Member Alias may only be assigned once per
SRO. Note that the member dictionary is loaded each day, and the values only apply to that trading day.

Thus, Member Aliases could be reassigned on subsequent trading days.

The Member Dictionary will be uploaded as a file of newline-delimited JSON objects, one object per
member entry. The member dictionary is necessary to process other file uploads, and must be uploaded
to CAT no later than T +1 at 4:00AM Eastern, with entries sufficient to support all reports submitted on
that trading day. Note that this is a same-day upload requirement whereas order events are required to

be reported by 8:00AM Eastern the following trading day.

CAT must be able to identify each IMID that operates as an ATS and must know the name under which
the ATS operates. The Member Dictionary Entry does not support the provision of this information. When
reporting a Member Dictionary Entry (MDE) that includes an ATS, a corresponding Member Alias Detall
Entry (MADE) must also be submitted. Additionally, when reporting a Member Dictionary Entry(MDE)
where the status is ‘Other’, a Member Alias Detail Entry (MADE) must also be submitted to provide the
entity name. Note that, while any participant can submit a MADE record, it is intended for use only by
participants that report ATSs to CAT, such as FINRA.

2.1.1. Member Dictionary Entry

Table 4: Member Dictionary Entry

Field Name Data Type Description Include Key

type Message Type MDE R
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Field Name Data Type Description Include Key

reporter Reporter ID The unique identifier assigned to the reporter by CAT | R

ID Text (20) The CRD number of the firm, if the status field directly | R
below is set to Active, Inactive, or NonMember.
Otherwise (Internal, Other), this must be an ID for the
entity generated by the reporter.

status Choice The status of the member for the reporting date. R

If the status is ‘Other’, a corresponding MADE record
must be reported for each member alias.

See Data Dictionary: status

memberAliases Array of Member A list of Member Alias values for the member, as R
Alias assigned by this SRO, for use in association with this
SRO.

A corresponding MADE record must be reported for
each member alias representing an ATS.

The following example shows a potential member dictionary for exchange Exchl where the first entry
represents an industry member that is also a member of the reporting SRO, the second entry represents
an industry member that is not a member of the reporting SRO, and the third entry represents the SRO

itself, with various facilities that have been given Member Alias values.

{
"type": "MDE",
"reporter": "Exchl",
"ID": "1234567",
"status": "Active",
"memberAliases": [ "FRMA", "FRMA1l", "FRMA:UO1l", "FRMA:UQ02" ]

"type": "MDE",

"reporter": "Exchl",

"ID": "7654321",

"status": "NonMember",
"memberAliases": [ "FRMB" ]

"type" . "MDE" ,
"reporter": "Exchl",
"ID": "123xyz",
"status": "Internal",
"memberAliases": [ "XXX" ]
}
{
"type": "MDE",
"reporter": "Exchl",
"ID": "123abc",
"status": "Internal",
"memberAliases": [ "ZZzZZ" ]
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The next example shows a potential member dictionary for exchange Exch2. Note how the same entities

are members of both Exchl and Exch2, but they may or may not have different Member Alias values with

each SRO.

thpevl B "MDE",

"reporter"
"ID": "123
"memberAli
"status":

: "Exch2",
4567",

ases": [ "FRMZ",
"Active"

thpevl . "MDE",

"reporter"
"ID": "765
"memberAli
"status":

: "Exch2",
4321",

ases": [ "FRMB"
"Active"

2.1.2. Member Alias Detail Entry

"FRMZ:U01", "FRMZ:U02" ],

1,

Table 5: Member Alias Detail Entry

‘ Data Type

‘ Description

Field Name Include Key
type Message Type MADE R
reporter Reporter ID The unique identifier assigned to the reporter by CAT. | R
ID Text (20) The CRD number of the firm for which the entry is R
being provided, or the ID for the entity generated by
the reporter. Must also appear in an MDE event.
memberAlias Member Alias Member Alias of the member for the MADE R
submission. Must also appear in an MDE event for
the corresponding ID.
ats Boolean Indicates that the memberAlias is an ATS. C
name Text (128) The doing-business-as (DBA) name of the ATS; R

required when ats is true. OR The name of the entity;
required when the status of the corresponding MDE is
‘Other’.

The following example shows a member dictionary for exchange Exch2 where one of the aliases

represents an ATS. Note that the ID and memberAlias in the MADE record matches the data provided in

the MDE record.

{

"type" . "MDE",

"reporter"

: "Exch2",

"ID": "7654321",

"status":

"Active"

"memberAliases": [ "ATSA",
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"type" . "MADE" ,
"reporter": "Exch2",
"ID": "7654321",
"memberAlias": "ATSA",
"ats": true
"name": "ATS Alpha"

}

2.2. Equity Symbols
FINRA CAT maintains a symbol master for CAT reportable equity securities.?
2.2.1. CAT Symbol Master

The CAT Equity Securities Symbol Master is published on the CAT NMS website at
https://www.catnmsplan.com/reference-data, for use by Industry Members in reporting. FINRA CAT
publishes a Start-of-Day (SOD) file by 6:00 AM daily, an End of Day (EOD) file by 6:00 PM, and intraday

updates approximately every two hours during the business day. Information including file descriptions,

file layouts, and retrieval instructions can also be found on that page. Additionally, the data is available to

the Plan Participants via the CAT Query Tools.

2.3. Corporate Actions

FINRA CAT provides details for equity corporate actions impacting equities® and options.
2.4. Options Dictionary

Naming conventions for options can vary among exchanges and trading firms. To reduce confusion and
simplify reporting, CAT allows reporters to submit options reports using a unique ID of type Text(40), as
defined by the reporter, for each option. However, each reporter must upload a dictionary every day for
which it reports option quote/order events. The dictionary is valid only for events reported on the same

business day.

The options dictionary shall include simple option entries and complex option entries, to cover all options

utilized in any report submitted to CAT by that reporter on a given date. This file is composed of a series

2 The symbol master is maintained based on a data feed provided by FINRA independently from FINRA’s reporting obligation as a
CAT Plan Participant.

8 Corporate Actions for listed equities are received via a data feed provided by FINRA independently from FINRA’s reporting
obligation as a CAT Plan Participant.

4 Corporate Actions for listed options are retrieved from the Options Clearing Corporation (OCC).
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of dictionary entries for each option, with the Option ID that will be used by the reporter for all option

reports done on that day.

Each Option ID defined in the dictionary must be unique for that reporter on that day, across all simple
and complex options. As for reportable order events, Options Dictionary entries can be uploaded
throughout the day. When uploaded files are processed, option dictionary files are processed before any

order event files for the same uploaded timeframe. Entries can be added dynamically throughout the day.

Note that this is not the product definition, but a universal way to reference an options product for the

purposes of reporting order events to CAT.

While the Options Dictionary is necessary to process plan participant data, the Processor uses Options
Clearing Corporation (OCC) files to generate the Start of Day and End of Day Options Symbol Master
files available to support reporting by Industry Members. In the event an exchange supports options
products that are not available in the OCC data set (e.g., FLEXPCT products), CAT requests that the
exchange submit those products to CAT by 6 p.m. on T+0, for inclusion in the End of Day Options files for

industry member reporting.
The options dictionary is uploaded as a file of newline delimited JSON objects.
2.4.1. Option Series Dictionary Entry

The dictionary mapping for an option series (i.e., flex or simple) will contain the information provided in

Table 11, which allows options events to be reported using the Option ID reported in the dictionary entry.

Table 6: Simple Option Series Dictionary Entry

Field Name Data Type ‘ Description Include Key

type Message Type OSDE R
reporter Reporter ID The unique identifier assigned to the reporter by CAT | R
optionID Text (40) The unique ID assigned to this option by this reporter. | R

No other simple/complex/flex option should receive
the same ID. All reports from this reporter will use this
ID to reference a particular option product

kind Choice Specifies if an option is a simple, complex, flex, or R
percentage denominated flex option. For the value
FLEXPCT, the strike price and order prices of the
option are in percentages.

See Data Dictionary: kind

optionsSymbol Text (14) The option class or symbol for the series (as known R
by OCC)
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Field Name Data Type Description Include Key

primaryDeliverable Symbol The symbol for the primary deliverable component of R
the option, provided in the symbology of the listing
exchange or a valid alias.

underlyingType Choice This field specifies whether a simple option series has | R
an equity or index as its underlying. The underlying
type mapping is consistent with the same mapping
used at OCC (e.g., ETF is treated as Equity and
WCO is treated as Index).
See Data Dictionary: underlyingType

expirationDate Date The date that the contract will expire R

strikePrice Numeric (10,8) The dollar and decimal value of the strike price. If R
option kind = FLEXPCT, this will be the percentage

putCall Choice Specifies if this simple option or option leg is a put or R
call.
See Data Dictionary: putCall

exerciseStyle Choice Specifies the exercise style of the Option Series R
See Data Dictionary: exerciseStyle

settlement Choice Specifies the settlement of the option R
See Data Dictionary: settlement

testSeriesFlag Boolean Indicates that the entry represents a test symbol. C
Events submitted for a test symbol are excluded from
linkage processing.

For example, the following dictionary entry would be for the January 19, 2018 150.0 Put for BRK class B.

Note that the primary deliverable is reported in NYSE symbology because BRK.B is listed on NYSE.

"type": "OSDE",
"reporter": "MYID",
"optionID": "12345",
"kind": "Standard",
"optionsSymbol": "BRKB",

"primaryDeliverable":

"underlyingType": "Equity",
"expirationDate": 20180119,

"strikePrice":

150.00,

"putCall": "Put",
"exerciseStyle": "American",

"settlement":

Version 4.1.0-r5

" PM "

"BRK.B",

16



2.4.2. Option Symbol Changes

Changes to symbols stemming from corporate actions can be handled by reporters using Dictionary
Entries. Each options exchange should ensure that on the effective date for a corporate action, its
Dictionary Entries accurately reflect option symbols with the appropriate numerical suffix when applicable,
and it includes any new option symbols created as the result of the corporate action. A detailed corporate
action example follows:

Stock ABCD undergoes a 2 for 1 stock split on June 1, 2018. All strike prices are halved, the
deliverable remains 100 and the symbol is unchanged. On August 1, 2018 stock ABCD spins
off company EFGH, 10 shares per 100 ABCD owned. On the market opening at ex-date all
open interest in ABCD corp. is moved to symbol ABCD1 delivering 100 shares of ABCD and
10 shares of EFGH. Option symbol ABCD1 = 100 ABCD + 10 EFGH. Subsequently, ABCD
and EFGH shares are each listed in the underlying cash market and their prices are used in
the valuation of options ABCD1 respectively. The options exchanges list new option contracts
for each underlying that deliver 100 shares using symbols ABCD and EFGH (assuming listing
criteria is met). Options symbols ABCD and EFGH begin trading (independently) and each
delivers 100 shares of the corresponding stock upon exercise. On November 1, 2018 ABCD
undergoes a 3 for 2 stock split. Option contracts in ABCD and ABCD1 are affected. Contracts
in ABCD become ABCD2 delivering 150 shares of underlying stock ABCD. Option symbol
ABCD2 = 150 ABCD. Contracts in ABCD1 remain ABCD1 and deliver 150 shares ABCD and
10 shares EFGH. Option symbol ABCD1 = 150 ABCD + 10 EFGH. The exchange will again

list a new ABCD delivering 100 shares of ABCD stock upon exercise.

Considering the example above, the two entries below demonstrate the values before and after the first

corporate action event:

Stock ABCD undergoes a 2 for 1 stock split on June 1, 2018. All strike prices are halved, the
deliverable remains 100 and the symbol is unchanged.

Before 2:1 Stock Split on June 1, 2018

"type" . "OSDE" ,

"reporter": "MYID",
"optionID": "4322",

"kind": "Standard",
"optionSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 45.00,
"putCall": "Call",
"exerciseStyle": "American",
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"settlement": "PM"
}

After 2:1 Stock Split on June 1, 2018
{

"type": "OSDE",

"reporter": "MYID",
"optionID": "4322",

"kind": "Standard",
"optionsSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

The next entries demonstrate the impact of the second corporate action event — the spinoff on August 1,

2018.

On August 1, 2018 stock ABCD spins off company EFGH, 10 shares per 100 ABCD owned.
On the market opening at ex-date all open interest in ABCD corp. is moved to symbol ABCD1
delivering 100 shares of ABCD and 10 shares of EFGH. Option symbol ABCD1 = 100 ABCD
+ 10 EFGH. Subsequently, ABCD and EFGH shares are each listed in the underlying cash
market and their prices are used in the valuation of options ABCD1 respectively. The options
exchanges list new option contracts for each underlying that deliver 100 shares using
symbols ABCD and EFGH (assuming listing criteria is met). Options symbols ABCD and
EFGH begin trading (independently) and each delivers 100 shares of the corresponding stock
upon exercise.

Before Spinoff - Note that at this time, EFGH is still part of ABCD.

{

"type": "OSDE",

"reporter": "MYID",
"optionID": "4322",

"kind": "Standard",
"optionSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 45.00,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

After Spinoff — three Dictionary Entries would now be reported as the result of this corporate action:
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{

"type": "OSDE",

"reporter": "MYID",
"optionID": "4322",

"kind": "Non-Standard",
"optionsSymbol": "ABCD1",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

{

"type": "OSDE",

"reporter": "MYID",
"optionID": "99123",

"kind": "Standard",
"optionsSymbol": "EFGH",
"primaryDeliverable": "EFGH",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 5.00,

"type": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

{

"type": "OSDE",

"reporter": "MYID",
"optionID": 99124,

"kind": "Standard",
"optionsSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 17.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

The pre- and post-Spinoff JSON Dictionary Entries shown above are also shown in table format below.

Table 7: Pre- and Post-Spinoff JSON Dictionary Entries

Post-Spinoff

Pre-Spinoff Value

Entry #1 Value

Entry #2 Value

Entry #3 Value

Exchange CBOE CBOE CBOE CBOE
ID
Option ID 4322 4322 99123 99124
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Post-Spinoff

Entry #1 Value

Entry #2 Value

Entry #3 Value

(new unique id) (new unique id)
Option Standard Non-standard Standard Standard
Kind
Underlying | Equity Equity Equity Equity
Type
Primary ABCD ABCD EFGH ABCD
Deliverable
Option ABCD ABCD1 EFGH ABCD
Symbol
or or or or
ABCD181221C00022500 | ABCD181221C00022500 | EFGH81221C00005000 | ABCD181221C00017000
Note: EFGH is still part of | Note: Delivery Note: This a new Note: This is a new
parent company ABCD components of ABCD1 standard option as of standard option as of
include 10 shares of Aug 1, 2018 which Aug 1 2018, which
EFGH. CAT will know delivers 100 shares of delivers 100 shares of
this since ABCDL1 is the the new standalone the parent company
symbol used by OCC. company EFGH. ABCD that remains after
Investors will price the EFGH was spun off.
underlying and the Investors will price the
options accordingly. underlying and the
options accordingly.
Expiration | 20181221 20181221 20181221 20181221
Date
Option C C C C
Put/Call
Code
Strike 22.50 22.50 5.00 17.50
Price
Exercise American American American American
Style
Settlement | PM PM PM PM

A final example demonstrates the impact of the third corporate action event — the stock split on November

1, 2018.

On November 1, 2018 ABCD undergoes a 3 for 2 stock split. Option contracts in ABCD and
ABCD1 are affected. Contracts in ABCD become ABCD2 delivering 150 shares of underlying
stock ABCD. Option symbol ABCD2 = 150 ABCD. Contracts in ABCD1 remain ABCD1 and
deliver 150 shares ABCD and 10 shares EFGH. Option symbol ABCD1 = 150 ABCD + 10
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EFGH. The exchange will again list a new ABCD delivering 100 shares of ABCD stock upon

exercise.

Before 3:2 Stock Split -- ABCD delivers 100 shares of ABCD. ABCD1 options deliver 100 shares of ABCD

+ 10 shares EFGH.

{

"type": "OSDE",

"reporter": "MYID",
"optionID": "4322",

"kind": "Non-Standard",
"optionsSymbol": "ABCD1",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

{

"type": "OSDE",

"reporter": "MYID",
"optionID": "99124",

"kind": "Standard",
"optionsSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

After 3:2 Stock Split - ABCD becomes ABCD?2 and delivers 150 shares of ABCD. Symbol ABCD1

remains, though now delivers 150 shares ABCD and 10 shares EFGH. The exchange lists hew, standard

ABCD options that deliver 100 shares of ABCD.

{

"type": "OSDE",

"reporter": "MYID",
"optionID": "4322",

"kind": "Non-Standard",
"optionsSymbol": "ABCD1",
"primaryDeliverable": "ABCD”,
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}
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{
"type":
"reporter": "MYID",
"optionID": "99124",

"kind": "Non-Standard",
"optionsSymbol": "ABCD2",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 22.50,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

{
"type":
"reporter": "MYID",
"optionID": 100501,

"kind": "Standard",
"optionsSymbol": "ABCD",
"primaryDeliverable": "ABCD",
"underlyingType": "Equity",
"expirationDate": 20181221,
"strikePrice": 15.00,
"putCall": "Call",
"exerciseStyle": "American",
"settlement": "PM"

}

"OSDE",

"OSDE",

2.4.3.

Complex Option Dictionary Entry

The dictionary mapping for a complex option will contain the information presented in Table 13. Each

complex option can contain multiple legs, where each leg is either an option leg or a stock leg (stock leg

will generically refer to equity/exchange-traded fund "ETF").

Table 8: Complex Option Dictionary Entries

Field Name Data Type

type Message Type

Description

CODE

Include Key

R

reporter Reporter ID

The unique identifier assigned to the reporter by
CAT

R

optionID Text (40)

The unique ID assigned to this option by this
reporter. No other simple/complex/flex option should
receive the same ID. All reports from this reporter
will use this ID to reference a particular option
product

kind Choice

Specifies if an option is a simple, complex, flex, or
percentage denominated flex option.

For this message type, the kind will always be
“Complex”.
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Field Name Data Type Description Include Key

See Data Dictionary: kind

grouplD Text (40) An identifier supplied by the user/reporter, to be (0]
associated with this entry. The value of the field is
not checked by CAT, but it will be stored, and can be
used to search for dictionary entries that have the
same value

legType Choice Defines the type of leg. R

See Data Dictionary: kind

side Choice The side of the order: R

See Data Dictionary: side

ratio Unsigned The ratio quantity for this leg, relative to the other R
legs. For option legs, the ratios must already be
reduced to the smallest units possible

Legs optionID Text (40) The ID of the option - for option legs only. Note C

that the Option ID for the leg must have already
been uploaded before using it in the definition of a
complex option. Furthermore, the combination of
Option ID / Side must be unique among all legs

symbol Symbol The symbol of the equity, in the symbology of the C
listing exchange - for equity legs only. The same
symbol must not appear in more than one leg.
Multiple symbol legs are only allowed for index
options only

testSeriesFlag Boolean Indicates that the entry represents a test symbol. C
Events submitted for a test symbol are excluded
from linkage processing.

The Option ID must be unique. Duplicate dictionary entries are ignored. Entries that have the same
Option ID, but different details are rejected. Any entry which defines the opposite side of an existing entry
will be rejected. For example, a complex option dictionary entry to Buy one (1) contract of option 1234
and Sell two (2) contracts of option 4321 is considered to be the "opposite side" of an entry to Sell one (1)
contract of option 1234 and Buy two (2) contracts of 4321. Thus, if both were submitted the second would

be rejected.

JSON Example

"type": "CODE",
"reporter": "MYID",
"kind": "Complex",
"optionID": "98765",
"legs": [
{
"legType": "Option",
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"Side": "Buy",

"ratio": 1,
"optionID": "121345"
b
{
"legType": "Equity",
"side": "Buy",
"ratio": 100,
"symbol": "ABCD"

}

JSON Example of reject

"type": "CODE", "reporter": "MYID", "kind": "Complex",
"optionID": "98765",
"legs": [
{ "legType": "Option", "side": "Buy",
"ratio": 1, "optionID": "121345"
}y
{ "legType": "Option", "side": "Sell",
"ratio": 2, "optionID": "99999"
}
]
}
{
"type": "CODE", "reporter": "MYID", "kind": "Complex",
"optionID": "56789",
"legs": [
{ "legType": "Option", "side": "Sell",
"ratio": 1, "optionID": "121345"
}y
{ "legType": "Option", "side": "Buy",
"ratio": 2, "optionID": "99999"

}

2.5. Market Maker Information

Each Equity SRO must submit to CAT a directory of information that lists industry member with which it
has a reporting relationship and where the member makes a market in one or more equity symbols. Each
Market Maker Dictionary entry identifies a specific industry member, symbol, market maker type, status

and status time. The Market Maker may make a market in one or more symbols.

The Market Maker dictionary is loaded each day, and the data values only apply to that trading day. The
Market Makers, their assigned Symbols, Market Maker Type, and Status may change on subsequent

trading days.
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The Market Maker Dictionary will be uploaded as a file of newline-delimited JSON objects, one object per
Market Maker entry. The Market Maker dictionary must be uploaded to CAT no later than T+1 at 4:00AM

Eastern.

Table 9: Market Maker Dictionary Entry

Field Name Data Type Description Include Key
type Message Type MMDE R
reporter Reporter ID The unique identifier assigned to the reporter by CAT | R
marketMaker Member Alias Identifier assigned to a member by the SRO as R

provided in the Member Dictionary

symbol Symbol Equity Symbol in listing market fomat, in which the R
Market Maker is registered on the exchange
marketMakerType Market Maker A list of exchange defined values for the Equity R
Type Market Maker distinguishing between types or

designations of market makers.

See Data Dictionary: marketMakerType

marketMakerStatus | Choice The status of the member/symbol for the reporting R
date. For details, see the Data Dictionary entry for
Status

See Data Dictionary: marketMakerStatus

statusTime Timestamp Time of change in market maker's status. R

If one record for a member alias and symbol
combination is provided, it is assumed to be active for
the entire day. For market making initiations not at the
open, provide the start time.

definedMMDEData Name/Value Pair A list of key/value pairs, providing machine parseable | O
exchange specific regulatory context data for the
Equity Market Maker. The attributes are not defined in
the spec, and can be any values as long as they
conform to the format for a list of name/value pairs as
defined under the Fundamental Data Types section of
this document.

The following example shows a Market Maker for exchange Exchl where the first entry represents an

industry member with one active symbol and another inactive.

"type" . "MMDE" ,
"reporter": "Exchl",
"marketMaker": "ABCD",

“symbol”:”PZ",

“marketMakerType”:”MM”,

"status": "Active",
“statusTime”:720200714022015.123456789"”
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"type" : "MMDE ",

"reporter": "Exchl",

"marketMaker": "ABCD",

“symbol”:”PX”,

“marketMakerType”:”"MM”, "status": "Inactive",
“statusTime”:720200714022216.123456789”
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3. Special Data Elements and Common Events

This section describes data elements that are common to most order events, including timestamps,
sequence numbers, symbols, material terms of an order, and elements used during the CAT process of

creating order lifecycles.
Events that are universal, or common, are also described in this section.
3.1. Timestamps and Sequence Numbers

All timestamps are required to be reported in the greatest granularity in use by the reporter's trading
platform, up to nanoseconds. While the timestamp generally allows the system to properly sequence
events within the lifecycle of an order event, it is possible for multiple events to have the same timestamp,
especially if the granularity of the reported timestamp is insufficient. In these cases, the system cannot
confidently sequence the events by timestamp alone. When it is possible for multiple events --- from the
same reporter, on the same day®, in the same symbol --- to have the same timestamp, a sequence

number must also be provided for each event.

The sequence number is required to be strictly increasing, and must guarantee proper sequencing of
events in the order in which they originally occurred. The sequence number may be globally unigue, in
which case it provides sequencing unilaterally; however, this is not required. The sequence number does

not sequence events across multiple reporters.

The system only uses the sequence number if two or more events have the the same timestamp. If the
timestamp alone provides the ability to determine the proper order of the events, the sequence number

does not need to be reported.
3.1.1. Sequence Number Subsystems

The purpose of the sequence number is to allow regulators to sequence multiple events that have the
same timestamp. However, reports for the same reporter/date/symbol may originate from multiple

systems, and it may be difficult to coordinate a sequence number that is unique among all subsystems.

In such cases, a sequence number subsystem (segNumSub) can be optionally reported along with the
sequence number. This value can be examined to better determine ordering characteristics of the events

that have the same timestamp value.

5 For purposes of 24-hour trading, a “day” is considered to be a single cycle date. See the definition of cycleDate in Appendix F:

Data Dictionary for additional details.

Version 4.1.0-r5 27



3.1.2. Time of Order Receipt

The time of order receipt is the time at which an exchange Participant assigns an Order-ID to an incoming
message.

3.2.  Symbology

When reporting events for equities, the symbol must be reported in the symbology of the listing exchange

or using an alternate symbology identified in the symbol master as described in Section 2.2.

Any reporter who reports options events must submit an option dictionary to CAT. All options are

identified using the Option ID, as provided to CAT in the reporter's option dictionary.
3.3. NBBO

The NBBO is provided with each relevant order event (i.e., when available). This is the NBBO from the
perspective of the reporter at the time of the event, but not including the effect that the event would have
on the NBBO. For example, if the NBBO were 100@10.10 x 100@10.15, and a new order arrived at the
exchange to BUY 100@10.10, the reported NBBO would be 100@10.10 x 100@10.15, even though the
immediate effect of the order would be to change the best bid to 200@10.10.

Note that the bid/ask prices are required, but the quantities being bid or offered are optional.

There exist some special cases where the NBBO is unavailable or nonexistent. In those cases, the NBBO
values should be reported with a zero price and zero quantity. An entry with both the price and quantity of
zero will indicate that the data was either unavailable or not applicable for that particular event. Note that
the values can't just be reported as unavailable because it is hard to acquire them. They must truly be
unavailable or not applicable to that particular event. NBBO prices are not required for leg-level events of

complex orders and zero may be provided in lieu of a quote price.
3.4. Order Linkage and Lifecycle

When all members have submitted their reports to CAT for a given trading day, CAT will link all reportable
events to create a complete lifecycle of each order. A key part of being able to connect the orders is
recognizing and connecting the daisy chain of orders across all CAT reporters. In order to accomplish
this, both the reporter routing an order away and the reporter accepting the order must report the exact

same details about the order.

Of particular interest to reporting participants, the data elements important to creating cross-reporter order
linkages are: Exchange ID, Date, Symbol/Option, Routing Party, Routed Order ID, and Session ID.
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When an order is routed to an exchange, each communication protocol specifies a way to uniquely
identify that order (e.g., FIX protocol calls it CIOrdld, OUCH calls it Order Token). However, the
uniqueness guarantees differ from protocol to protocol. Some exchanges may assign a unique Member
Alias for each account, and require uniqueness based on the account ID and order ID alone. Others may
issue special identifiers for each API session that the member uses to connect into the exchange. Since
there is no universally accepted method, CAT uses a combination of several different attributes that

provide flexibility in ensuring globally unique order IDs across all known supported protocols.

Both the routing firm — once industry member reporting has commenced — and the exchange will submit
information to CAT in their Order Route and Order Accepted reports. Note that exchange and industry
member Routed Order ID, Routing Party, and Session ID must exactly match between in order for CAT to
accomplish the linkage process.

The Routed Order ID is the unique order identifier sent in the API message going from the routing entity
to the destination entity.

The Routing Party is a text string that the exchange has assigned to the firm routing the order. Complexity
arises when a member is assigned multiple values by the exchange. The determination as to which value
is used by both parties depends on protocol-specific information. The text string can be a Member Alias,
but there is no restriction that it must be a Member Alias. It can be any string, so long as both the sender

of the order and the exchange agree on using the same string for their orders.

The Session ID is also exchange-assigned, usually a unique login account, an actual protocol session
name, IP/port combination, or some other means of identifying a particular API session. The Session ID
identifies the specific session used to route the order. Even in cases where there is only one session in

use between reporters, the same non-empty value must be reported in the session field by both parties.

CAT, in cooperation with each exchange, shall determine how the Routing Party, Routed Order ID, and
Session ID are derived for each API supported by the exchange. This guidance will be documented and
published on the CAT website.
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1) Customer sends
Order to BDABC

_(_.’2\ Broker Dealer (BDABC) é?: Exchange (Exch1)

Internal Order ID: 123 Session ID: FOO1 Internal Order ID: 957
Buy: 1,000 XYZ at $15.00 Routed Order ID: X-123 Routed Order ID: X-123

2) BDABC assigns

Internal Order ID: 123 3) BD ABC sends Routed Order X-123 to

Exch1 through session FOO1 4) Exch1 assigns
Internal Order ID: 987

47 &) BD reports Order
Route Event to CAT 4|7 6) Exchange reports Order
Accepted Event to CAT

Order Route Event:

Internal Order ID: 123 Internal Order 1D: 987
Date: 20171115 Date: 20171115
Symbol: XYZ B Symbol: XYZ
Routing Firm: EDABC « . . . Routing Firm: EDABC
Exchange ID: Exch 7) Order Linkage created in CAT with Exchange ID: Exch
Session ID: FOO1 Order Link ID: Session ID: FOO1
Routed Order ID: X-123 20171115:XYZ:BDABC:Exch1:FOO1:X-123 Routed Order ID: X-123

CAT

Figure 2: Order Linkage and Lifecycle
3.5. Material Terms of an Order

The material terms of an order include but are not limited to price, quantity, side, order type, open/close
indicator (for options), time in force, and special handling instructions. Each order event includes fields for

each of these.

However, each exchange offers significant distinguishing features and instructions to describe how orders
are to be handled. These differences are mainly captured in the possible values for the order type and
any special handling instructions. The CAT system is generally agnostic to these values, and their

primary utility is in how they are interpreted and used in surveillance activities.

In order to provide utility in using the reported data for surveillance purposes, both the reporters and the
users must have well known definitions of the data being reported. In addition, without specific definitions,
the submitted data cannot be checked for integrity in those fields that comprise the material terms of an
order. Thus, every possible value for each field must be explicitly defined both in this specification and the

separate specification document for industry members®. Every value that could possibly be reported must

5 Industry Members must also report the material terms of the order on their route reports
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be well-defined in the technical specifications. CAT maintains the technical specifications for both the
participants and industry members to reflect changes to order types and/or handling instructions over
time. Each exchange must provide guidance to CAT on how these values are determined for each of their
system interfaces, with lead time sufficient to allow CAT to update the specifications for both participants

and industry members.
3.5.1. Order Types

The Order Type for each order must be assigned with exactly one value from a predefined set of choices.
These choices are documented in the data dictionary entry for Order Type (see Appendix F). CAT, in
cooperation with each exchange, has defined a list of acceptable values for this field, however additional

order types may be added to accommodate future market needs.
The CAT website contains guidance on how these choices can be determined for each exchange API.
3.5.2. Order Handling Instructions

The Handling Instructions field defines special instructions as to how the order should be handled by the
exchange. Neither SEC Rule 613, nor the CAT NMS Plan dictate the special handling instructions that
must be supported. Furthermore, each exchange may use different names and values to describe how
orders are handled, and there can be numerous customized special handling instructions. While the CAT
processor must be able to support any instructions which are required to be reported, mandating specific
instructions is beyond the scope of the CAT processor as that information is only known by the
exchanges and the appropriate surveillance and regulatory entities. Thus, the allowed values for this field
support a wide array of special handling instructions. Order Handling Instructions’ values must be
documented in the data dictionary of this technical specification, and guidance must be provided to CAT
by reporters for how these values can be determined based on each exchange API. Guidance will be

subsequently posted on the CAT website.

The Handling Instructions field can specify as many special handling instructions as apply for that order
(or be empty if no such instructions apply). Thus, the handling instructions field will be a list of name/value

pair.

Note that the full intent of the order is reportable to CAT. At a minimum, every term and/or instruction for
an order that is communicated to the exchange must be reported to CAT. It can be reported as part of the
standard set of material terms, or via one of the defined name/value pairs as defined in the Handling
Instructions section of the Data Dictionary. Reporters cannot choose which order instructions to report:

they must report every instruction applicable to each order.
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Note that the Order Handling Instructions field is marked as ‘conditionally required' in the event
definitions, because its existence is not enforced by the system. If the order does not have any
characteristics that are reportable to CAT, then the field does not have to be provided. However, if there
are any explicit or implied handling instructions for the order, then this effectively becomes a required

field, as all instructions must be reported.

For example, assume two hypothetical handling instructions: AON and WDS=<percent>; where AON
means all-or-none and WDS means a discretion price is allowed to be less than or equal to some
percentage of the spread. If an order were to be placed as all-or-none, with a discretion of up to 50
percent of the spread, then the Order Handling Instructions field would contain "AON | WDS=50" as its

value.

This approach provides flexibility for exchanges, enabling them to represent a wide array of handling
instructions, while also enabling CAT to validate submitted data and providing regulators a defined

structure for interpretation of the data.
3.6. Optional, Required, and Conditional Fields

Subsequent sections describe event types and their fields. Each field will be notated with the abbreviation
R, O, C, or r to represent whether it is required, optional, conditional, or required conditionally. This

codification will be present in the last column of each table describing an event.

Table 10: Optional, Required and Conditional Fields

Type Abbreviation Description
Optional (0] Optional for the event, may be included at the discretion of the reporter
Conditional C Conditional fields may be required depending on the contents of the

event. For example: in the note event, quotelD and orderID are
conditional fields. If the note event is on a quote, then quotelD is required,
if the note event is on an order, then orderID is required

Required R Required for the event, must always be included. For example, the field
"type" is always required.

Required r This is a special category of fields that currently applies to options only.
Conditionally Specifically, fields marked as 'r' are required if the event applies to a
simple option order, but they are conditional if the event applies to an
option order that is part of a complex order
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3.7. Common Events

3.7.1. Note Event

The Note Event is a generic event that accommodates reporting for events that are not defined with
explicit events. For example, there could be certain events that occur in the process of handling an order
on the floor of an exchange that may be desired to be included in the trail of events for a particular order,
but don't fit into an explicitly defined reportable event. In another example, there could be a certain
process that the order goes through as part of its handling that does not constitute a change in terms of

the order, but may be beneficial as part of the order's audit trail.

The Note event requires either an Order ID or a Quote ID (but not both), so that the notation can be
appropriately linked by CAT to the associated order/quote. If the note relates to a stock order, then both
orderID and symbol are required. If the note relates to an option order/quote then both optionID and

orderID/quotelD are required.

Table 11: Note Event

Field Name Data Type ‘ Description Include Key
type Message Type NOTE R
reporter Reporter ID The identifier for the reporter that generated the note R
eventTimestamp Timestamp The date/time of the event being noted R
sequenceNumber Unsigned The sequence number of the event, used to identify C

the sequence of events when multiple events have
the same timestamps

seqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The symbol of order; for a stock order C

optionID Text (40) The ID of the option; for an option order/quote C

quotelD Text (40) The ID of the quote on which the note is being placed, | C
only applicable if the note is related to a quote

orderID Text (40) The ID of the order on which the note is being placed, | C
only applicable if the note is related to an order

noteType Choice One of several predefined types of notation events, R
providing a way to classify or categorize notations.
See Data Dictionary: noteType

definedNoteData Name Value Pairs | A list of key/value pairs, providing machine parseable | O

data for the notation.

See Data Dictionary: definedNoteData

undefinedNoteData Name Value Pairs | A list of key/value pairs, providing machine parseable | O
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Field Name Data Type Description Include Key

data for the notation. The attributes are not defined in
the spec, and can be any values as long as they
conform to the format for a list of name/value pairs as
defined under the Fundamental Data Types section of
this document.

note Text (255) A free-form text field to describe the notation for the @)
event
cycleDate Date Set equal to the US business date upon which the C

daily trading cycle of an event ends. A trading cycle
may include more than one trading session. In global
trading scenarios, the trading cycle of an order may
span multiple dates due to the CAT requirement for
representing all event timestamps in Eastern Time as
well as the occurrence of US Holidays.

An event that occurs on a Global Market where the
Eastern Time equivalent is a non-US business date
including a holiday or weekend must set the Cycle
Date equal to the next US business date. And an
event that occurs on a Global Market where the
Eastern Time equivalent is a US business date (T)
where subsequent events for that event may occur on
the next Eastern Time equivalent US business date
(T+1) must set the Cycle Date equal to T+1.

The Cycle Date must be populated for all orders in an
options series for which the trading cycle begin date
is prior to the trading cycle end date. The Cycle Date
must be between the Event Date and T+1, inclusive.
(Where T+1 means Trade Date plus the next Trade
Date.)

The Note Type and Defined Note Data fields are well-defined and must conform to the permitted values
as described in this specification. The Undefined Note Data can accommodate any attributes, as long as

the field conforms to the format for a list of name/value pairs.

Thus, Note Events, while generic in nature, can be parsed and evaluated by both humans and computer

programs.

Linkage Keys for this event:

e Order Key: date, reporter, symbol, orderID
e Order Key: date, reporter, optionID, orderID
e Quote Key: date, reporter, optionID, quotelD

3.7.2. Self-Help Declarations

“Self-help” declarations allow market participants to disregard the protected quotations of trading centers

that are experiencing systems problems such as failure, material delay, or malfunction.
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Participants must report to CAT any self-help declarations they make. If a self-help declaration is carried
over to the next day, it must be reported again on that day. The following data is required to be reported

for Self-Help declarations:

Table 12: Self-Help Declaration

Field Name Data Type ‘ Description Include Key

type Message Type SHD R
reporter Reporter ID Identifier of reporter declaring self-help R
declaredTimestamp | Timestamp Date and time self-help was declared C
revokedTimestamp Timestamp Date and time self-help was revoked. Self-help C

declarations must be reported each day. If self-help is
not revoked by the end of the day, this field may be
left unreported or can be set to the closing time.
However, another self-help event must be reported
for the next day

awayExchange Exchange ID Exchange affected by self-help event R
comments Text (255) Comments related to self-help event 0]
cycleDate Date Set equal to the US business date upon which the C

daily trading cycle of an event ends. A trading cycle
may include more than one trading session. In global
trading scenarios, the trading cycle of an order may
span multiple dates due to the CAT requirement for
representing all event timestamps in Eastern Time as
well as the occurrence of US Holidays.

An event that occurs on a Global Market where the
Eastern Time equivalent is a non-US business date
including a holiday or weekend must set the Cycle
Date equal to the next US business date. And an
event that occurs on a Global Market where the
Eastern Time equivalent is a US business date (T)
where subsequent events for that event may occur on
the next Eastern Time equivalent US business date
(T+1) must set the Cycle Date equal to T+1.

The Cycle Date must be populated for all orders in an
options series for which the trading cycle begin date
is prior to the trading cycle end date. The Cycle Date
must be between the Event Date and T+1, inclusive.
(Where T+1 means Trade Date plus the next Trade
Date.)

Both the declared and revoked timestamps can be reported in one single event by including both
declaredTimestamp and revokedTimestamp. Alternatively, the declaration and revocation can be reported

independently by just including the relevant timestamp in separate events.
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3.7.3. Supplemental Trade Event

Each trade event (stock and option) contains some information which may not be readily available when

generating the trade event. Thus, an independent event can be submitted to augment the information in

the trade event. These events can be submitted in the same file as other events or in a separate file.

These events will not be recorded as separate events in CAT. Rather, the information in these events will

be merged with the appropriate trade event to provide data that may have been missing in the original

trade event. Currently, only the saleCondition can be reported in this way.

This event is used for stock and option trades. If the trade references a stock, then the symbol field must

be provided. If the trade references an option, then the optionID field must be provided.

The description uses "trade" in a general manner. If the event references a trade, the tradelD field is

required. If the event references a fill, the filllD and side are required.

Table 13: Supplemental Trade Event

‘ Description

Field Name Data Type Include Key
type Message Type STE R
exchange Exchange ID The ID of the exchange where the trade took place R
tradelD Text (40) The tradelD from the original trade event C
filllD Text (40) The fillID from the original fill event C
optionID Text (40) The ID of the option being traded C
symbol Symbol The symbol for the stock being traded C
side Choice Side of the executed trade (required when filllD is C
used)
See Data Dictionary: side
saleCondition Text (8) Conditions under which trade was executed R
cycleDate Date Set equal to the US business date upon which the C

daily trading cycle of an event ends. A trading cycle
may include more than one trading session. In global
trading scenarios, the trading cycle of an order may
span multiple dates due to the CAT requirement for
representing all event timestamps in Eastern Time as
well as the occurrence of US Holidays.

An event that occurs on a Global Market where the
Eastern Time equivalent is a non-US business date
including a holiday or weekend must set the Cycle
Date equal to the next US business date. And an
event that occurs on a Global Market where the
Eastern Time equivalent is a US business date (T)
where subsequent events for that event may occur on
the next Eastern Time equivalent US business date
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Field Name Data Type ‘ Description

The Cycle Date must be populated for all orders in an
options series for which the trading cycle begin date
is prior to the trading cycle end date. The Cycle Date
must be between the Event Date and T+1, inclusive.
(Where T+1 means Trade Date plus the next Trade
Date.)

(T+1) must set the Cycle Date equal to T+1.

Include Key

Linkage Keys for this event:

e Trade Key: date, exchange, symbol, tradelD
e Trade Key: date, exchange, optionID, tradelD
o Fill Key: date, exchange, symbol, filllD

o Fill Key: date, exchange, optionID, filllD
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4. Events for Stock Exchanges

Within this Technical Specification, events for stock exchanges, options exchanges, and the trade
reporting facilities are documented in separate sections. This section describes reportable events for

stock exchanges.

Table 14: Events for Stock Exchanges

Sec Event Message Description
Type

4.1 Order Accepted EOA An Exchange receives and accepts a routed order

4.2 Order Route EOR An Exchange routes an order through a routing broker dealer

4.3 Internal Order Route | EIR An exchange routes an order to another internal subsystem

4.4 Order Modified EOM The material terms of an order have been changed

4.5 Order Adjusted EQJ A select set of material terms of an order have been changed

4.6 Order Canceled EOC An Exchange cancels an order in part or in whole

4.7 Order Trade EOT All trades are reported to CAT as two-sided transactions with a single
event

4.8 Order Fill EOF When a routed order executes, the Exchange reports the fill with the

order and the routing firm

4.9 Order Cancel Route | ECR An exchange initiates a cancel request on an order that it previously
routed away.

4.10 Order Modify Route | EMR An exchange initiates a modify or cancel/replace request on an order
it previously routed away

4.11 Order Restatement EORS An order that persists across multiple business days is restated each
day before any other activity is reported for that symbol

4.12 Trade Break ETB A trade is broken

4.13 Trade Correction ETC A trade is corrected

4.1. Order Accepted Event

When an exchange receives and accepts a routed order, an Order Accepted event is reported to CAT. If
the order is rejected (i.e., not received and successfully processed by the matching engine), then an

event is not reported to CAT.

Some systems will outright reject messages if they are malformed or contain a duplicate order ID. Other
systems will silently ignore certain malformed messages (e.g., the OUCH protocol specifically states that

new orders containing duplicate order tokens are silently ignored). However, all current systems will send
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some sort of positive acknowledgement when an order has been finally accepted into the system. Some
systems will send an acknowledgement from the gateway upon receipt of the request, but the order could
still possibly be rejected instead of accepted by the matching engine. Such protocols have a prescribed

way of notifying the sender whether or not their order was actually accepted.

The basic rule is that orders rejected by the gateway are not reportable, but any order reaching the

matching engine is reportable.

Note that for the order accepted event, the firm that sends the order to the exchange will be referred to as
the routing firm. In the next event, order route event (section 4.2), the routing broker dealer will also be

referred to as the routing firm.

The Order ID that is used in orders must be globally unique when combined with the date, exchange,

symbol and general side, where the general side is either Buy or Sell.

Table 15: Order Accepted

Field Name Data Type ‘ Description Include Key

type Message Type EOA R

exchange Exchange ID The ID for the exchange which has accepted this R
order

eventTimestamp Timestamp The date/time of order receipt R

sequenceNumber Unsigned The sequence number of the event, used to identify C

the sequence of events when multiple events have
the same timestamps

seqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

routingParty Text (8) The ID string used to identify the entity that routed R

this order to the exchange

routedOrderID Text (40) The order ID that the firm used in the APl message R
when they sent the order to the exchange (e.g., in FIX
it would be ClOrdld, in OUCH it would be Order

Token)

session Text (40) The ID assigned to the specific session that the R
routing member used to route the order to the
exchange

side Choice The side of the order: See entry for "side" in the Data | R

Dictionary for acceptable values
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Field Name Data Type Description Include Key

price Price The limit price of the order, if applicable. This mustbe | C
provided when orderType indicates a limit order.

quantity Unsigned The order quantity R

displayQty Unsigned The displayed quantity for this order R

displayPrice Price The displayed price for this order. This must be C
provided when displayQty is greater than zero.

workingPrice Price The working price of the order at the time it was C
accepted. Note that Modified events must be reported
to CAT anytime the working price changes.

orderType Choice The type of order being submitted (e.g., market, limit). | R
See the corresponding entry in the Data Dictionary for
more details about order types

timelnForce Choice The Time-in-Force for the order (e.g., DAY, IOC, R
GTC). See the Data Dictionary for a complex list of
acceptable values

capacity Choice See entry for "capacity” in the Data Dictionary for R
acceptable values

handlingInstructions | Name/Value Pairs | Defines the handling instructions, as described in C
Data Dictionary for Handling Instructions

orderAttributes Name/Value Pairs | Defines reportable attributes of an order, that are not C
necessarily handling instructions

member Member Alias The identifier for the member firm that is responsible R
for the order

nbbPrice Price The NBBO at the moment the order was accepted. R
Prices are required. Quantities are optional

nbbQty Unsigned @)

nboPrice Price R

nboQty Unsigned (@)

Lifecycle keys for this event:

o Order Key: date, exchange, symbol, orderlD

e Route Link Key: date, symbol, routingParty, routedOrderID, session, exchange

e Cross Order Key: date, exchange, orderID, pairedOrderld (if populated in order attributes name

value pair)

4.2.

The following Order Route event is used to report when an exchange routes an order through a routing

broker dealer.
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When an order is routed, some exchanges create a derived order (with a different order ID), to represent
the order being routed away. Others just route the order (or part of the order) straight to the routing broker
without changing the Order ID. In either case, CAT must be able to link the internal order on the
exchange with the internal order at the routing BD. Thus, both the report from the exchange and the
report from the routing BD must have the same identifiers for the routed order. This is very similar to the

process described earlier related to the Accepted event.

Note that for an order route event, the routing broker is referred to as the routing firm.

The Order Route event reported by the exchange needs three key pieces of information: the Routing Firm
receiving the routed order, the Session ID through which the order is being routed, and the Routed Order

ID, which is the order ID sent to the routing firm.

The Routing Firm must be represented by an entry in the exchange's member dictionary (though not
necessarily a member of the exchange). Furthermore, as explained in the linkage section, both the
exchange and the Routing Firm must know which Member Alias is to be reported to CAT because both
will have to report the same Member Alias (the exchange in their Route event, and the firm in their
Accepted event). Either both sides must use a constant value, or there must be some way to derive the

value being used (via session configurations or in the message itself).

If the exchange creates a derived order, and passes that order ID to the firm via its API, then the Routed
Order ID will be the order ID of the derived order. If, however, there is no derived order and the exchange
passes its own internal order ID to the routing broker, then the internal order ID will also be assigned as

the Routed Order ID. In this case, both the order ID and the routed order ID are populated with the same

value.
Table 16: Order Route
Field Name Data Type ‘ Description Include Key
type Message Type EOR R
exchange Exchange ID The ID for the exchange which is routing this order R
eventTimestamp Timestamp The date/time at which the order was routed R
sequenceNumber Unsigned The sequence number of the event, used to identify C
the sequence of events when multiple events have
the same timestamps
seqNumSub Text (10) A sequence number subsystem identifier C
symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias
orderID Text (40) The internal order ID assigned to the order by the R
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Field Name Data Type Description Include Key
exchange

routingParty Text (8) The ID string used to identify the entity receiving this R
routed order. This value must match the value
reported by the routing broker in their Order Accepted
report

routedOrderID Text (40) The ID assigned to this order by the exchange when R
submitting the order to the routing firm. This value
must match the value reported by the routing broker
in their Order Accepted report

session Text (40) The ID assigned to the specific session used when R
sending the order from the exchange to the routing
firm.

side Choice The side of the order: See entry for "side" in the Data | R
Dictionary for acceptable values

price Price The limit price of the order, if applicable. This mustbe | C
provided when orderType indicates a limit order.

quantity Unsigned The order quantity R

displayQty Unsigned The displayed quantity for this order R

orderType Choice The type of order being submitted (e.g., market, limit). | R
See the corresponding entry in the Data Dictionary for
more details about order types

timelnForce Choice The Time-in-Force for the order (e.g., DAY, IOC, R
GTC). See the Data Dictionary for a complex list of
acceptable values

capacity Choice See entry for "capacity” in the Data Dictionary for R
acceptable values

handlingInstructions | Name/Value Pairs | Defines the handling instructions, as described in C
Data Dictionary for Handling Instructions

result Choice The result of the route request (e.g. acknowledged, (@)
rejected, or no response). See the Data Dictionary for
the list of allowed values

resultTimestamp Timestamp The date/time the result of the request was received, (@)
required if the result is ACK (acknowledged) or REJ
(rejected)

member Member Alias The identifier for the member firm that is responsible R
for the order

nbbPrice Price The NBBO at the moment the order was routed. R
Prices are required. Quantities are optional

nbbQty Unsigned @)

nboPrice Price R

nboQty Unsigned (@)
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Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Route Link Key: date, symbol, exchange, routedOrderID, routingParty

4.3. Internal Order Route Event

In some cases, an exchange may have multiple internal subsystems involved in handling orders. In such
cases, and order may be accepted by one internal system, and then routed to one or more internal
systems for processing. Routes within an exchange are not required to be reported to CAT. However,
there are cases where it is difficult for an exchange to report the entire status of an order to CAT when its
internal processing is handled on multiple systems. Specifically, ensuring that the events contain the

same order identifiers would require substantial post processing.

Thus, an internal route event may be reported to CAT, indicating that an order is being passed from one
internal system to another. This will allow CAT to link events that are related to the same order within an
exchange, even if the exchange has changed the identifiers on the order as it moves between internal

systems.

Table 17: Internal Order Route

Field Name Data Type Description Include Key

type Message Type EIR R
exchange Exchange ID The ID for the exchange which is routing this order. R
eventTimestamp Timestamp The date/time at which the order was routed. R
sequenceNumber Unsigned The sequence number of the event, used to identify C

the sequence of events when multiple events have
the same timestamps.

segqNumSub Text (10) A sequence number subsystem identifier C
symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias
orderID Text (40) The internal order ID assigned to the order by the R
exchange
routingParty Text (8) The ID string used to identify the internal subsystem R
that is receiving this routed order. This value must
match the value reported by the receiving subsystem
in the routingParty field of their Order Accepted
report
routedOrderID Text (40) The ID assigned to this order by the exchange when R

submitting the order to the subsystem. This value
must match the value reported by the receiving
subsystem in the routedOrderID field of their Order
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Field Name

Data Type

Description
Accepted report

session

Text (40)

The ID assigned to the specific session used when
sending the order from the sending subsystem to the
receiving subsystem. This value must match the
value reported by the receiving subsystem in the
session field of their Order Accepted report

side

Choice

The side of the order: See entry for "side" in the Data
Dictionary for acceptable values

price

Price

The limit price of the order, if applicable. This must be
provided when orderType indicates a limit order.

quantity

Unsigned

The order quantity

displayQty

Unsigned

The displayed quantity for this order

orderType

Choice

The type of order being submitted (e.g., market, limit).
See the corresponding entry in the Data Dictionary for
more details about order types

timelnForce

Choice

The Time-in-Force for the order (e.g., DAY, IOC,
GTC). See the Data Dictionary for a complex list of
acceptable values

capacity

Choice

See entry for "capacity” in the Data Dictionary for
acceptable values

handlingInstructions

Name/Value Pairs

Defines the handling instructions, as described in
Data Dictionary for Handling Instructions

result Choice The result of the route request (e.g. acknowledged,
rejected, or no response). See the Data Dictionary for
the list of allowed values

resultTimestamp Timestamp The date/time the result of the request was received,

required if the result is ACK (acknowledged) or REJ
(rejected)

member

Member Alias

The identifier for the member firm that is responsible
for the order

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Route Link Key: date, symbol, exchange, routedOrderID, session, routingParty

Include Key

4.4, Order Modified Event

An event must be sent to CAT to report any customer modification to the order. Additionally, an event
must be sent to CAT to report any changes to the order due to an exchange action, including updates

related to changes in market conditions.
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Events that should be reported include, but are not limited to:

e Any customer update that passes validation and is successfully processed by the trading system

e Changes to the available quantity of the order, such as liquidity returning from an away market

unexecuted

e Changes to the working price, display price, or display quantity

e Changes to the executability of an order, such as when a regular-hours order arrived prior to the

opening time and it is now the opening time or when an order expires and no explicit cancellation is

provided

This event supports all possible modifications to an equity order. The full state of the order should be

reported, including fields that did not change as a result of the modification.

Table 18: Order Modified

Field Name Data Type ‘ Description Include Key

type Message Type EOM R

exchange Exchange ID The identifier for the exchange which has modified R
this order

eventTimestamp Timestamp The date/time at which the modification was received | R
or originated

sequenceNumber Unsigned The sequence number of the event, used to identify C
the sequence of events when multiple events have
the same timestamps

seqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

originalOrderID Text (40) The internal order ID before the modify / replacement | C
created a new order ID. If the order kept its ID
through the modification, then this value need not be
included

initiator Choice Indicates who initiated the order modification: See R
entry for "initiator" in the Data Dictionary for
acceptable values

nbbPrice Price The NBBO at the moment the order was modified. R
Prices are required. Quantities are optional

nbbQty Unsigned @)

nboPrice Price R

nboQty Unsigned (@)
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Field Name

price

Data Type

Price

Description

The limit price of the order, if applicable. This must be
provided when orderType indicates a limit order.

Note that this is only for reporting limit price
modifications. Automated changes to prices (e.g.,
PEG orders) would be tracked by reporting a
difference in the working price. See the PEG example
in section 7.5 for exact details

Include Key

quantity

Unsigned

When the initiator field is set to Firm or Market Maker,
the order quantity.

When the initiator field is set to Exchange, the total
guantity available on the local book at the conclusion
of the modification.

displayQty

Unsigned

The displayed quantity for this order

displayPrice

Price

The displayed price for this order. This must be
provided when displayQty is greater than zero.

workingPrice

Price

The working price of the order

leavesQty

Unsigned

The quantity left open after the modification has
occurred.

orderType

Choice

The type of order being submitted (e.g., market, limit).
See the corresponding entry in the Data Dictionary for
more details about order types.

timelnForce

Choice

The Time-in-Force for the order (e.g., DAY, IOC,
GTC). See the Data Dictionary for a complex list of
acceptable values

capacity

Choice

See entry for Capacity in the Data Dictionary for
acceptable values

handlingInstructions

Name/Value Pairs

Defines the handling instructions, as described in
Data Dictionary for Handling Instructions.

orderAttributes

Name/Value Pairs

Defines reportable attributes of an order, that are not
necessarily handling instructions.

member

Member Alias

The identifier for the member firm that is responsible
for the order

routedOrderID

Text (40)

For customer-driven changes to the order, the ID
assigned to this order by the routing firm when
submitting the modification to the exchange.

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID used to route the order away.

Except as noted above, not required for exchange-
driven modifications.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.
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Field Name Data Type Description Include Key

routingParty Text(8) For customer-driven changes to the order, the ID C
string used to identify the entity that routed this order
modification to the exchange.

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID string used to route the order away.
Should match the value of the EOR event
routingParty with the same routedOrderID.

Except as noted above, not required for exchange-
driven modifications.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

session Text(40) For customer-driven changes to the order, the ID C
assigned to the specific session that the routing
member used to route the order to the exchange.

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID used to route the order away. Should
match the value of the EOR event session with the
same routedOrderID.

Except as noted above, not required for exchange-
driven modifications.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

side Choice The side of the order: See entry for “side” in the Data | C
Dictionary for acceptable values. Should be provided
for firm or market maker updates to an order. Should
be reported even if it has not changed from the prior
version of the order.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Previous Order Key: date, exchange, symbol, originalOrderID

e Route Link Key: date, symbol, exchange, routedOrderID, routingParty, session

e Cross Order Key: date, exchange, orderID, pairedOrderld (if pairedOrderld is populated in order

attributes name value pair)
4.5. Order Adjusted Event

An event must be sent to CAT to report any customer modification to the order. Additionally, an event
must be sent to CAT to report any changes to the order due to an exchange action, including updates

related to changes in market conditions.
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Unlike the EOM, which supports changes to any reportable attribute, the EOM event supports only
changes to the side, price, quantity, working price, display price, and display quantity. Side adjustments

are only allowed for same-side changes (e.g., changes between short and long sell).

All other order instructions are assumed to be unchanged.

Table 19: Order Adjusted

Field Name Data Type ‘ Description Include Key

type Message Type EQJ R

exchange Exchange ID The identifier for the exchange which has modified R
this order

eventTimestamp Timestamp The date/time at which the modification was received | R

or originated

sequenceNumber Unsigned The sequence number of the event, used to identify C
the sequence of events when multiple events have
the same timestamps

segqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

originalOrderID Text (40) The internal order ID before the modify / replacement | C

created a new order ID. If the order kept its ID
through the modification, then this value need not be
included

initiator Choice Indicates who initiated the order modification: See R
entry for "initiator" in the Data Dictionary for
acceptable values

side Choice The side of the order: See entry for "side" in the Data | C
Dictionary for acceptable values. Should be provided
for firm or market maker updates to an order. Should
be provided for all firm updates to the order even if it
hasn’t changed from the previous version of the

order.
This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

price Price The limit price of the order, if it changed. This mustbe | C

provided when orderType indicates a limit order.

displayPrice Price The displayed price for this order. This must be C
provided when displayQty is greater than zero.

workingPrice Price The working price of the order C

quantity Unsigned When the initiator field is set to Firm or Market Maker, | C

the order quantity.

Version 4.1.0-r5

48




Field Name

Data Type

Description

When the initiator field is set to Exchange, the total
guantity available on the local book at the conclusion
of the modification.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

Include Key

displayQty

Unsigned

The displayed quantity for this order. This must be
provided when displayPrice is provided.

leavesQty

Unsigned

The quantity left open after the modification has
occurred.

member

Member Alias

The identifier for the member firm that is responsible
for the order

nbbPrice

Price

nbbQty

Unsigned

nboPrice

Price

nboQty

Unsigned

The NBBO at the moment the order was modified.
Prices are required. Quantities are optional.

routedOrderlD

Text (40)

For customer-driven changes to the order, the ID
assigned to this order by the routing firm when
submitting the modification to the exchange

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID used to route the order away

Except as noted above, not required for exchange-
driven modifications

This must be provided when initiator is ‘Firm’ or
‘MarketMaker’.

O |0 |0 |O|X

routingParty

Text(8)

For customer-driven changes to the order, the ID
string used to identify the entity that routed this order
modification to the exchange.

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID string used to route the order away.
Should match the value of the EOR event
routingParty with the same routedOrderID.

Except as noted above, not required for exchange-
driven modifications.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker'.

session

Text(40)

For customer-driven changes to the order, the ID
assigned to the specific session that the routing
member used to route the order to the exchange.

For the return of unexecuted liquidity previously
routed away, optionally provide the exchange-
assigned ID used to route the order away. Should
match the value of the EOR event session with the
same routedOrderID.
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Field Name Data Type Description Include Key

Except as noted above, not required for exchange-
driven modifications.

This must be provided when initiator is ‘Firm’ or
‘MarketMaker'.

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Previous Order Key: date, exchange, symbol, originalOrderID

e Route Link Key: date, symbol, exchange, routedOrderID, routingParty, session

e Cross Order Key: date, exchange, orderID, pairedOrderld (if pairedOrderld is populated in order

attributes name value pair)
4.6. Order Canceled Event

When an exchange cancels an order, in part or in whole, the event must be reported to CAT. Note that an
explicit Canceled Event is required for every order that is canceled, even orders that have implicit

"execute or cancel" instructions like IOC orders.

A Canceled event should be used anytime any part of an order is canceled. For example, an order can be
partially reduced either with a cancel message or a modify (cancel/replace) message. If an actual cancel
is processed by the exchange, a Canceled event would be reported. If a modify and/or cancel/replace
was sent to the exchange, a Modified event would be reported. This keeps the reported event in line with

the original intent.

Some protocols only allow full cancels; partial cancels must be accomplished via a cancel/replace. In

such cases, partial cancels would always be reported as Modified events.

Table 20: Order Canceled

Field Name Data Type ‘ Description Include Key
type Message Type EOC R
exchange Exchange ID The ID for the exchange which has canceled this R
order.
eventTimestamp Timestamp The date/time at which the cancellation was received R

or originated.

sequenceNumber Unsigned The sequence number of the event, used to identify C
the sequence of events when multiple events have
the same timestamps
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Field Name Data Type Description Include Key

segqNumSub Text (10) A sequence number subsystem identifier. C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

cancelQty Unsigned The quantity being canceled. R

leavesQty Unsigned The quantity left open after the cancel event (zero for | R
a full cancel)

initiator Choice Indicates who initiated the order cancellation: See R
entry for "initiator" in the Data Dictionary for
acceptable values

cancelReason Choice Code representing the reason why the order was 0]
canceled. The actual value of the code is exchange
specific. See Data Dictionary for the list of allowed
values

member Member Alias The identifier for the member firm that is responsible R

for the order

Lifecycle keys for this event:

o Order Key: date, exchange, symbol, orderlD

4.7. Order Trade Event
All trade events are reported to CAT as two-sided transactions, with a single event.

Each order trade event is represented with the following details. The details in the table Order Trade Side

Details must be populated for each side of the trade.

Table 21: Order Trade Events

‘ Description

Field Name Data Type Include Key
type Message Type EOT R
exchange Exchange ID The ID for the exchange on which the trade took R

place
eventTimestamp Timestamp The date/time of execution R
sequenceNumber Unsigned The sequence number of the event, used to identify C

the sequence of events when multiple events have

the same timestamps
seqNumSub Text (10) A sequence number subsystem identifier C
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Field Name Data Type Description Include Key

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

tradelD Text (40) This ID will be used when a specific trade needs to be | R
identified, for example in trade break and correction
reports. The combination of date, exchange, symbol,
and tradelD must be globally unique

quantity Unsigned Quantity of the trade R

price Price Price of the trade R

saleCondition Text (8) Conditions under which trade was executed C

executionCodes Name/Value Pairs | Describes any execution codes, acceptable values C
are described in Data Dictionary. These codes apply
to both sides of the trade

buyDetails Order Trade Side See Order Trade Side Details table R

Details
sellDetails Order Trade Side See Order Trade Side Details table R
Details

nbbPrice Price The national best bid price at the moment the trade R
occurred

nbbQty Unsigned The national best bid quantity at the moment the 0
trade occurred

nboPrice Price The national best offer price at the moment the trade R
occurred

nboQty Unsigned The national best offer quantity at the moment the o
trade occurred

Table 22: Order Trade Side Details

Field Name Data Type ‘ Description Include Key

side Choice The side of the order: See entry for "side" in the Data | C
Dictionary for acceptable values. Not required if there
is not order for the side as indicated by the
NOBUYID/NOSELLID instruction.
This must be provided if orderID is provided.

leavesQty Unsigned The quantity remaining unfilled after this trade event. C
Not required if there is no order for the side as
indicated by the NOBUYID/NOSELLID instruction.Not
required when used in a trade correction

orderID Text (40) The internal order ID for this side of the trade. C
This must be provided when, and only when, there is
not a NOBUYID/NOSELLID instruction. This must be
blank if the NOBUYID/NOSELLID instruction exists.
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Field Name Data Type Description Include Key

capacity Choice See entry for Capacity in the Data Dictionary for C
acceptable values.

Not required if there is no order for the side as
indicated by the NOBUYID/NOSELLID instruction.

This must be provided if orderID is provided.

clearingNumber Text (20) DTCC clearing number for this side of the trade. C

Not required if there is no order for the side as
indicated by the NOBUYID/NOSELLID instruction.

This must be provided if orderID is provided.

executionCodes Name/Value Pairs | Describes any execution codes, as described in Data | C
Dictionary for Execution Codes. These codes would
only apply only to this side of the trade

liquidityCode Choice Specifies if this side of the trade was adding or C
removing liquidity. See entry for liquidityCode in the
Data Dictionary for permitted values.

Not required if there is no order for the side as
indicated by the NOBUYID/NOSELLID instruction.

member Member Alias The identifier for the member firm that is responsible C
for the order on this side of the trade.

Not required if there is no order for the side as
indicated by the NOBUYID/NOSELLID instruction.

This must be provided if orderID is provided.

For events representing an away trade, the
exchange-assigned ID used to route the order away.

routedOrderID Text (40)

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, buyDetails.orderlD

o Order Key: date, exchange, symbol, sellDetails.orderIDTrade Key: date, exchange, symbol,
tradelD

e Route Link Key: date, symbol, exchange, buyDetails.routedOrderID

e Route Link Key: date, symbol, exchange, sellDetails.routedOrder|D

4.8. Order Fill Event

When a routed order executes, the routing firm acquires the position. The exchange will report the fill with

the order on one side, and the routing firm on the other side.
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Table 23: Order Fill Event

Field Name Data Type Description Include Key
type Message Type EOF R
exchange Exchange ID The ID of the exchange reporting the fill to CAT R
eventTimestamp Timestamp The date/time when the fill was processed by the R
exchange
sequenceNumber Unsigned The sequence number of the event, used to identify | C
the sequence of events when multiple events have
the same timestamps
segqNumSub Text (10) A sequence number subsystem identifier C
filllD Text (40) A unique identifier for the transaction. The R
combination of reporter, date, symbol, side, and
filllD should be unique
symbol Symbol The symbol of the stock being filled R
quantity Unsigned Quantity of the fill R
price Price Price of the fill R
leavesQty Unsigned The quantity remaining unfilled after this fill event R
saleCondition Text (8) Conditions under which trade was executed C
orderID Text (40) The internal ID of the order R
side Choice Side of the executed trade: for example Buy, Sellor | R
Short. See the entry 'side' in data dictionary for the
list of accepted values
clearingNumber Text (20) DTCC clearing number for this side of the trade R
contraClearingNumber | Text (20) DTCC clearing number for contra side of the trade (0]
executionCodes Name / Value Optional. Can include zero or more execution codes,
Pairs as described in Data Dictionary for Execution
Codes. These codes would only apply only to this
side of the trade
routingParty Text (8) The ID string used to identify the entity that received | R
this routed order. This value will be the same as in
the Order Route event for the order being filled
routedOrderlD Text (40) The same Order ID that was used when the order R
was routed away - and will be on the execution
report from the routing BD
session Text (40) The Session ID of the session on which the order R
was routed to the BD, and will be the same session
on which the execution came back from the BD
capacity Choice See entry for Capacity in the Data Dictionary for R
acceptable values
member Member Alias The identifier for the member firm that is responsible | R
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Field Name Data Type Description Include Key

for the order being filled

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID
o Fill Key: date, exchange, symbol, filllD

e Route Link Key: date, symbol, exchange, routedOrderID, session, routingParty
4.9. Order Cancel Route Event

When an exchange initiates a cancel request on an order it has previously routed away, it must report its

intent to cancel, using a Cancel Route Event.

Table 24: Order Cancel Route

Field Name Data Type Description Include Key

type Message Type ECR R
exchange Exchange ID The ID for the exchange canceling the routed order R
eventTimestamp Timestamp The date/time when the cancel request was sent to R

the routing firm

sequenceNumber Unsigned The sequence number of the event, used to identify | C
the sequence of events when multiple events have
the same timestamps

seqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

routingParty Text (8) The ID string used to identify the entity that received | R

this routed order. This value will be the same as in
the Order Route event for the order being canceled

routedOrderID Text (40) The routed ID for the order being canceled - must R
also match the routedOrderID in the original Order
Route message for this order

session Text (40) The session ID on which the cancel request is being | R
made - must also match the session in the original
Order Route message for this order

desiredLeavesQty Unsigned The desired number of shares remaining in the R
order after the cancel request has been issued. A
value of zero indicates a full cancel
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Field Name Data Type Description Include Key

result Choice The result of the cancel request (e.g. acknowledged, | O
rejected, or no response). See the Data Dictionary
for the list of allowed values

resultTimestamp Timestamp The date/time the result of cancel request was (0]
received, required if the result is ACK
(acknowledged) or REJ (rejected)

member Member Alias The identifier for the member firm that is responsible | R
for the order

Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Route Link Key: date, symbol, exchange, routedOrderID, routingParty
4.10. Order Modify Route Event

When an exchange initiates a modify or cancel/replace request on an order it has previously routed away,

it must report its intent to modify the order, using a Modify Route Event.

If the request does not change the routed order ID, then both routedOrderID and routedOriginalOrderID

must be the same.

Table 25: Order Modify Route

Field Name ‘ Data Type ‘ Description Include Key
type Message Type EMR R
exchange Exchange ID The ID for the exchange modifying the routed order R
eventTimestamp Timestamp The date/time when the exchange made the modify | R

request
sequenceNumber Unsigned The sequence number of the event, used to identify | C

the sequence of events when multiple events have
the same timestamps

seqNumSub Text (10) A sequence number subsystem identifier C

symbol Symbol The stock symbol, in either the symbology of the R
listing exchange or a valid alias

orderID Text (40) The internal order ID assigned to the order by the R
exchange

routingParty Text (8) The ID string used to identify the entity that received | R

this routed order. This value will be the same as in
the Order Route event for the order being modified
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Field Name

routedOrderlD

Data Type

Text (40)

Description

The new routed ID for the order, which will be used
to refer to the routed order after the modification (in
FIX, ClOrdID - in OUCH, Replacement Order Token)

Include Key

routedOriginalOrderID

Text (40)

The ID for the order being modified, as sent to the
routing broker in the original route message, or the
most recent modify message (in FIX OrigCIOrdID, in
OUCH Existing Order Token)

session

Text (40)

The ID assigned to the session used to send the
modify request from the routing broker to the
exchange - must also match the session in the
original Order Route message for this order

price

Price

The limit price of the order, if applicable. This must
be provided when orderType indicates a limit order.

guantity

Unsigned

The order quantity

displayQty

Unsigned

The displayed quantity for this order

orderType

Choice

The type of order being submitted (e.g., market,
limit). See the corresponding entry in the Data
Dictionary for more details about order types.

timelnForce

Choice

The Time-in-Force for the order (e.g., DAY, 10C,
GTC). See the Data Dictionary for a complex list of
acceptable values.

capacity

Choice

See entry for Capacity in the Data Dictionary for the
full list of acceptable values

handlingInstructions

Name/Value Pairs

Can include zero or more handling instructions, as
described in Data Dictionary for Handling
Instructions

result

Choice

The result of the modify request (e.g. acknowledged,
rejected, or no response). See the Data Dictionary
for the list of allowed values

resultTimestamp

Timestamp

The date/time the result of modify request was
received, required if the result is ACK
(acknowledged) or REJ (rejected)

member

Member Alias

The identifier for the member firm that is responsible
for the order

nbbPrice

Price

The national best bid price at the moment the trade
occurred

nbbQty

Unsigned

The national best bid quantity at the moment the
trade occurred

nboPrice

Price

The national best offer price at the moment the trade
occurred

nboQty

Unsigned

The national best offer quantity at the moment the
trade occurred

Version 4.1.0-r5

57



Lifecycle keys for this event:

e Order Key: date, exchange, symbol, orderID

e Route Link Key: date, symbol, exchange, routedOrderID, routingParty

e Previous Route Link Key: date, symbol, exchange, routedOriginalOrderID, routingParty

4.11. Order Restatement Event

Orders that persist across business days (e.g., GTC orders) must be restated each day before any other

activity is reported for that symbol. The restatement is an explicit confirmation that the order is still active

in the reporter’s order book, and also provides an opportunity to use per-day unique order IDs for all

orders.

The attributes of the order will be restated in terms of the order's current state, after any corporate actions

have been processed (e.g., if a 2:1 split occurred, the quantity and price would reflect the resulting

change).
Table 26: Order Restatement

Field Name ‘ Data Type Description Include Key

type Message Type EORS R

exchange Exchange ID The ID for the exchange which is restating this order | R

eventTimestamp Timestamp The date/time when the order was restated by the R
exchange

sequenceNumber Unsigned The sequence number of the event, used to identify | C
the sequence of events when multiple events have
the same timestamps

segqNumSub Text (10) A sequence number subsystem identifier C

symbol Sy