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1. Introduction

Thisdocument describes the FIX 4.2 implementation used by the Cboe LIS Trading System. Cboe
LIS supportsnon-actionableI0I'sand actionable [OI’s.

In some sections, one or more “Notes to Choe LIS Developers,” discuss special aspects of the
messages, protocols or contents. These are used to guide the reader asto what will be developed or
used by Cboe LIS and whatisincluded for completeness or other purposes.

The contents are based on FIX Version 4.2 with Errata 20010501. The original version of the FIX 4.2
specification can be obtained from FIX Protocol Limited at http://www.fixprotocol.org.

Text Conventions
Convention Description

Italics text Used toindicate that theitalicized termis not a literal - itis a
representation and description of a value.
Examples:
YYYY-MM-DD is used to describe a date format and is not used literally - a
value that would match this date value would by 2009-12-08.

Bolded Item Used to indicate a literal value.

Shaded background inatable | Cboe LIS specific data items are represented using a 10% grey background
inall messagetables, data file description tables, and data dictionaries.
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2. Cboe LIS Trading Overview

The Cboe LIS platform supports submission of non-actionable Indication of Interests (I0l) and
allows the participantto “firm-up” their 101if a match isidentified. At the point of “firm up” the non-
actionable |0l becomesan actionable IOI. For the purposes of this document we will refer to non-
actionableOlsas10ls and actionable |0ls as Firm-ups. Itis crucial for market participants to
understand the differences between these conceptsand how each type is specified using the FIX
protocol.

Non-actionable IOls - 10Is

IOls occur when the volumeis submitted to the system but is not committed to the Cboe LIS
Trading system.An IOl may be active in another system and Cboe LIS System until the IOl is
replaced with a Firm-up. Within the Cboe LIS system an IOl will nottrade untila tradeinstruction is
received in the form of a Firm-up. Thisallows a traderto “test the waters” and see what liquidity
may be available to them in the Cboe LIS Trading platform.

Actionable IOIs - Firm-ups

If an 101 enters the Cboe LIS Trading platform and thereisan IOl on the other side that matches or
crossesit (i.e. both price and volume) then the trader will be invited to Firm-up their I0l. The
invitation occursif thefollowing conditions are met:

The prices match or cross.
The 0l meets the minimum volume requirements of the contra and vice versa.

The contra hasindicated a willingness to invite the 101 to Firm-up to trade.

TheBids LIS Scorecard®forthe trader must meet or exceed the Bids LIS Filter™ setting for the
contra and viceversa.

Thismeansthatthe trader hasthe opportunity to Firm-up their IOl so thata trade may occur. This
invitation does not lastindefinitely asthe system imposes a time-out, and if it takes a long time for
atrader to Firm-up thelOl, the contra may have expired or manually cancelled. Timeis of the
essence when “firming up”.Oncean I0lis changed to a Firm-up and provided matching conditions
aremet, a negotiated trade will occur immediately and be sent to Cboe ETR for acceptance.
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Theworkflowisasfollows:

Anew IOl will be sent via the gateway asa NewOrderSingle. On receipt of an invitation, a Firm-up
will be sent asanother NewOrderSingle. The [Olid field in the NewOrderSingle message for the
Firm-up should be set to the client ID of the invited 101. Given that, the Cboe LIS Trading platform
will cancelthelOlon acceptance of the Firm-up message and, if matched, forward the trade to the
ETR gateway. Oncethetradeisaccepted and confirmed it willmove from a pending stateto a
traded state. Matching EBBO protection isalways enabled for matched trades. Two Firm-ups will
automatically match under the following conditions:

o The symbolis availablefor matching;
o The prices matchorcross at or withinthe EBBO;

o The volumes onboth trade messages meet the other’s minimum volume
requirements.

If all of these conditions are met, then a tradeis generated at a price equal to or closest to the EBBO
midpoint using the maximum volume available.

Firm-up Resting Time

For the invitation-firm-up-trade cycle to be successfulamong algos, itis paramount that the algo
firm-upsrestin the system long enough to meet each other and trade. For example, if two
interacting algos both firm up with 10Cs, they will never trade. Therefore, Cboe LIS willapply a
defaultresting time of 200ms for all algo firm-ups comingin as1OCs.

In the later chapters detailing the FIX message contents, several ways of setting the time-in-force
aredescribed. Thefollowingsare our recommendations:

e |0C- thisisthe preferred setting, as Cboe LIS can apply the recommended 200 msresting
timeon your behalf.

e Dayor EnCwithout expiry time - this isused if an algo is programmed to always follow NOS
with explicit CXL. If this is the only feasible option, the CXL message should be sent with a
delay of around 200ms.

e |0C/EnC/GTD with explicit expiry time - thisis worth doing if itis important to rest different
firm-upsfor different durations. However, itisrecommended that the resting time should
notdeviate too far from the 200ms default.

Cboe LIS trades using a one-to-oneinteraction model. Afirm-up isintended to trade with the
inviting contra only. Partially-traded or untraded firm-ups do notinteract with other contras. For
algos, if thereis to be a trade, it should happen within a split second. Therefore, setting a long
resting time for firm-upsisunnecessary.
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Automatic Cancellation

In the Cboe LIS Trading platform, I0land Firm-up messages will be automatically cancelled under
specific circumstances. For IOl and Firm-up messages received via a FIX gateway, an execution
reportindicating which IOls and Firm-ups have been cancelled will be generated. If the FIX session

is notconnected, those reports will be queued and delivered once the session hasbeen re-
established.

Condition What is Cancelled

Loss of connection for FIX Session All10Is and/or Firm-ups received via the lost connection
will be cancelled by the Cboe LIS Trading platform.

Regulatory halt for a symbol AllIOIs/Firm-ups for that symbol are cancelled

User, desk, or firm being suspended All remaining 10Is/Firm-ups for that firm, desk, or user, no
matter what the source are cancelled

Introducing/Designated Broker revokes Broker All 10Is/Firm-ups for that firm using that
relationship Introducing/Designated Broker are cancelled
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3. Other Notes on Cboe LIS FIX

User-defined Tags and Message Types

Cboe LIS currently contains extended tags based on the User Defined FIX 4.2 Cboe LIS Protocol.

Presence of Unexpected Tags

The Cboe LIS Trading FIX gateway will reject messages that contain tags that Cboe LIS does not
expect. The message will be a session Reject (MsgType=3) with a SessionRejectReason of 2’ (Tag
notdefined for this message type).

Price

The Cboe LIS platform will only allow for an 10l or a Firm-up submission with a price fitting the
minimum tick size increment of the symbol. Please note that executions will only occur ata level
that matchesthetick incrementor half tickincrement for the stock.

Volumes

The Cboe LIS trading platform will allow a volume to the maximum of a signed 32-bit number.

Symbology

Choe LIS accepts three symbologies: Uniform Symbology, RICand ISIN. AFIX connection can be set
up to useeither the Uniform Symbology or alternate security IDs (RIC or ISIN). If the latter is
configured, RICor ISIN may be used on different orders, butitis recommended that Participants
use the same symbology for all orders.

If using Uniform Symbologyto identify a stock, the Participant:

« must set Symbol (55) to the Uniform Symbology symbol;
+may optionally set the SecurityExchange (207); and,
«may optionally setthe Currency (15).

If using ISIN to identify a stock, the Participant:

« must set IDSource (22) to ISIN (4);

« must set SecurityID (48) to the ISIN;

+must set SecurityExchange (207) to note the marketin which the ISIN trades;

« must set the Currency (15) field to identify the currency in which the stockis traded; and,

+ must set the Symbol (55) to conform to FIX standard. However, it can be set using any symbol
convention.
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If using RIC to identify a stock, the Participant:

« must set IDSource (22) to RIC (5);

« must set SecurityID (48) to the RIC;

+may optionally set the SecurityExchange (207);

+may optionally set the Currency (15) field; and,

+must set the Symbol (55) to conform to FIX standard. However, it can be set using any symbol
convention.

Please note, if any optionalvalueis supplied it must match the value provided within the Choe LIS
SymbolFile. Also, the symbology used in follow-up events like Order Cancel Request (35=F) and
Order Cancel/Replace Request (35=G) should match that of the initial NewOrderSingle (35=D) event.

System-assigned IDs

Cboe LIS uses a 13-char alphanumeric to assign IDs to IOls and/or Firm-ups. The high-ID 9
charactersarethelOl or Firm-up themselves (the Cboe LIS ID), and the low-ID 4 digitsarea
sequence number for activity on that 101 or Firm-up.

Themain purposeisto support systems that expectan execution reportfor a Cancel-and-Replace
requestto contain a new system ID, and not the same system ID. Internally, Cboe LIS does not
createa new ID during a Cancel-and-Replace, but simply editsthe ID in place (i.e. the Cboe LIS ID
remains unchanged). This ensures continuity and traceability throughout the life-cycle of an IOl
and/or Firm-up. To accommodate assigning a new system ID for a FIX Cancel and Replace Request,
the sequence number isincremented.

For example, the table below displays how the Cboe LIS platform ID willwork during the life of an
IOl or Firm-up message. TheclientID shown is an example. Your actual ID will be determined by
your system.
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Action Client ID Choe LIS ID
New Order Single Message 1001 0000010010001
Cancel and Replace 1001 with 1002 1002 0000010010002
Cancel and Replace 1002 with 1003 1003 0000010010003

Note: The high-ID 9 characters remains “000001001.” It is the lower ID 4 digits that changefrom1to2to3as
there are modifications to the 101 or Firm-up. The sequence number does not change after

trades occur.

Pass Through Tags

Choe LIS hasimplemented a feature called “passthrough.” It contains a list of tags that Cboe LIS

allow client to send in with their tag value, and Cboe LIS will echo them backin the outbound

messages.
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4, Session Protocol Messages

Permitted Session Level (Administrative) Messages

Message Name

MsgType (tag 35)

Inbound to Choe LIS

Outbound from Choe LIS

Logon A Initiate a FIX session Accept a FIX session by
responding to inbound Logon

Heartbeat 0 (zero) Heartbeat to indicatesession | Heartbeat toindicatesessionis
is still active or a response to still activeor a response toa
a Test Request Test Request

Test Request 1 Determine if Cboe LIS FIX Determine if market participant
connection is still active FIX connection is still active

Resend Request 2 Request resend of missing or | Request resend of missing or
garbled messages garbled message

Reject 3 Reject a garbled message - Used to reject garbled messages
should not be used to reject andinvalid application
application messages that messages
arewell formed

Sequence Reset 4 Indicate to the other side a Indicate to the other side a
change in sequence number - | change in sequence number -
usually used to skip the usually used to skip the resend
resend of administrative of administrative messages
messages

Logout 5 End a FIX session End a FIX session

Cbhoe LIS ComplD Values

The Cboe LIS gateway will expect “BIDS” to be in the TargetComplD on messagesinbound to the
Cboe LIS market. Thisvalue will be the SenderComplID on messages outbound fromthe Cboe LIS

market.
Tag Field Name Inbound to Choe LIS Market Outbound from Cboe LIS
value Market value
49 SenderComplD Assigned value used to identify BIDS
firm
50 SenderSublD Assigned Userld Assigned SublID
56 TargetComplD BIDS Assigned value used to
identify firm
57 TargetSubID Assigned Subld Assigned UserID
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How to obtain Cboe LIS Firm Identifiers and User IDs

When a firm becomes a Cboe LIS participant, a firmidentifier is assigned by Cboe LIS administrative
staff. Thisfirm ID isto be used asthe ComplD.

Afirm hascontrol over user managementand Cboe LIS user ID assignment of its own staff. Part of
the administrative work a firmhasto do isto set up which users are permitted to transact via a FIX
gateway and define the mapping between SublDs (called OMS/EMSuser) and Cboe LIS user ID.
Therearetwo logical choices for OMS/EMS user IDs:

1. OMS/EMSuser IDisthesameasuser’s Cboe LIS user ID - therefore, someform of ID lookup
is required on the firm’s system;

2. OMS/EMSuser IDisthesameasthe user’sID on the firm’s system - no ID lookup is
required on the firm’s system, Cboe LIS will take care of translating between OMS/EMS user
ID (i.e. SublID) and Cboe LIS user IDs.

Sequence Numbers

Cboe LIS does not support 24-hour sessions. Clients can connect 07:00 London Time until 18:00
London Time, Any session active at 18:00 London Time will be terminated with a logout. Sequence
numbersareresetto 1atMidnight London Time.

Logon

Thelogon message must be the first message received, and the firm must wait for a logon from
Cboe LIS before beginning resend/gap fill operations.

Logout

Your firm is expected to issue a logout prior to 18:00 London Time. If not, Cboe LIS will issue a
logoutand terminate the TCP connection.

Whichever sideissues the logoutis expected to terminate the TCP connection. If an initiating logout

is received with a higher sequence number than expected, then, as per the FIX specification, gapfill
operationsareto be completed before finishing the logout sequence.

Heartbeat and Test Request

Cboe LIS will use the heartbeat interval specified in your firm’s logon message. A heartbeat of 30
secondsis recommended as a reasonable balance between network efficiency and timely detection
of a lost connection. The use of heartbeats and test requests will be as per the FIX 4.2 specification.

Resend Request

If your firm receives a resend request with a sequence number higher than expected, your system
must first resend the requested messages before sending its own resend request.
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While there aretwo methods for requesting messages to be resent (i.e. asking for a specific range
vs. asking for allmessages after a particular sequence number), itisrecommended thatall resend
requests follow the latter: request all messages after a particular message. This avoids hunting and
race conditionsin which responses to resends causes more resends.

Reject

Session-level rejects are used under the following conditions:

e Whenamandatory field is missing
e Whenafield contains improperly formed data
e Whenafield contains a value not supported by standard FIX 4.2 protocol

e Whenafieldthatis not supported by standard FIX4.2protocol is presentin a message
(except for customized tags)

If Cboe LIS rejects a message sent by your firm, your firm’s system must not try to resend the
message.
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Standard Message Header

4.1.1 Inbound Standard Message Header
FIX GW FIX GW Name Req’d Comments
Tags

8 BeginString Y FIX 4.2 (Always unencrypted, must be first field in message)

9 BodyLength Y (Always unencrypted, must be second field in message)

35 MsgType Y Defines message type. (Always unencrypted, must be third
field in message)

34 MsgSeqNum Y Message sequence number

43 PossDupFlag N Always required for retransmitted messages, whether
prompted by the sending system or as theresult of a resend
request

49 SenderComplID Y Assigned value used to identify firm sending message

50 SenderSublD N SendSublID has to be a known Cboe LIS OMS/EMS user if
provided.
Pass through tag.

52 SendingTime Y This must always be within 60 seconds of thetime Cboe LIS
receives it, orit will berejected

56 TargetComplD Y This must always specify ‘BIDS’

57 TargetSubID N Assigned SubID

97 PossResend N Choe LIS will see if the 1Ol or Firm-up has already been received
and processed, andignoreitifit already has. Valueis always ‘Y’

115 OnBehalfOfCompID | N Trading partner company ID.
Optionally provided by a routing service (e.g. an EMS) to
identify the originating company.

116 OnBehalfOfSublD N Trading partner SubID.
Optionally provided by a routing service (e.g. an EMS) to
identify the originating Sub ID.
May be used in lieu of tag 50 to provide a known Cboe LIS
OMS/EMS user.

122 OrigSendingTime N Required for messageresent as a result of a ResendRequest. If
datais not availableset to same value as SendingTime.

128 DeliverToComplID N Cboe LIS will use it as therouting destination.

If specified, it must be a BIDS recognized external execution
venue (i.e) SMAEBXL) or the keyword “None”.

Defaultable
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4,1.2 Outbound Standard Message Header

CinProv’d means provided under certain circumstances. Tag gets sent out based on certain
conditions, which is described in the Comments column.

Tag Field Name Prov’d Comments

8 BeginString FIX.4.2 (Always unencrypted, must be first field in message)

9 BodyLength (Always unencrypted, must be second field in message)

35 MsgType Defines message type

34 MsgSegNum Sequence number

43 PossDupFlag Always required for retransmitted messages, whether prompted
by the sending system or as theresult of a resend request.

49 SenderComplD Always set to ‘BIDS’

50 SenderSubID Assigned SublD

52 SendingTime Time of messagetransmission.

56 TargetComplD Assigned value used to identify receiving firm.

57 TargetSublD Assigned value used to identify specific individual or unit
intended to receive message.

97 PossResend Provided as “Y” when message may be duplicate of another
message sent under a different sequence number

122 OrigSendingTime Provided for message resent as a result of a ResendRequest. If
data is not available set to same value as SendingTime

128 DeliverToComplD Trading partner company ID.
Echo backtag 115 value of the associated inbound request.

129 DeliverToSubID Trading partner SublD.
Echo backtag 116 value of the associated inbound request.

Timestamps

CBOE LIS can cater to timestamp requirements of differentaudiences. Inputtimestamps can be of
second, millisecond, microsecond, and/or nanosecond precision. For outbound timestamps, the
precision isset on a gateway by gateway basis. The choices are millisecond, microsecond, and
nanosecond. Thereisalso a Legacy option for backward compatibility, which uses millisecond in
generalwith a few specific tags using second precision.
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5.

Message Values

Inbound Messages

5.1.1 NewOrder Single

Tag Field Name

Standard Message Header

Req’d

Default
able

Length

Comments

MsgType =D

Account

30

Account mnemonic value.

Pass through tag.

11

ClordID

30

Unique identifier as assigned by
firm. Must be <= 30 characters.

15

Currency

Optional, default to symbol’s base
currency. If provided, must be the
symbol’s base currency or a
major/minor currency of the base
currency (e.g. British pounds vs
pence).

Required if IDSource = 4(ISIN) -
Please refer to Symbology section.

Pass through tag.

18

Execlnst

Can contain multipleinstructions,
space delimited.

Required if OrdType = P, and must
contain only one of the following M,
P orR.

Pass through tag.

21

HandlInst

Instructions for handling on Broker
trading floor

Valid values:

1= Automated execution order,
private, no Broker intervention

2 = Automated execution order,
public, Broker intervention OK

3 =Manual order, best execution

Allvalues accepted. No 10l behavior
change implied.

22

IDSource

Required if SecuritylD is present,
and must be 4 or 5.

Pass through tag.

23

[0lid

30

Id of the invited 10I, which must be
set for Firm-ups

38

OrderQty

Quantity
Range from 1to 999999999
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Tag Field Name Req’d Default Length Comments
able

40 OrdType Y Pricing type.
Valid values:
1= Market
2 = Limit
P =Pegged (requires Execlnst)

44 Price N Price per unit of quantity.
Required if OrdType =2
Price range from 0.0001 to
999999.99

48 SecuritylD N Must match the alternate security
identifier of provided symbol if
present.
Pass through tag.

54 Side Y Side
Only 1= Buy, 2= Sell, 5= Sell Short,
6= Sell Short Exempt are currently
supported

55 Symbol Y 15 Either a listed or OTC instrument.
Please refer to Symbology section.

58 Text N 50 Free format text string

59 TimelnForce N Time in force
Absence of this field indicates Day
order.
0 =Day Order
3=10C - Immediate or Cancel
6 =GTD - Good till Date (requires
use of ExpireTime (tag 126))
A=EnC - Execute and Cancel

60 TransactTime Y Time this IOl or Firm-up request
was initiated/released by the trader
or trading system

76 ExecBroker N Y 12 Introducing broker

110 MinQty N Y Minimum quantity to be executed

126 ExpireTime N Required if TimelnForce =6 (GTD)
Optional if TimelnForce = A (EnC)
Optional if TimelnForce =3 (10C)
If supplied for 59=3 (I0C) onlyint
value to a maximum of 1000ms will
be accepted andinterpreted asa
delay in milliseconds by which to
persist the |0l for a potential
match.
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Tag Field Name

SecurityExchange

Req’d

Default
able

Length

Comments

Listing market of the security.

This must follow the FIX 4.4 style
ISO Market Identifier Code (MIC
code).

Required if IDSource = 4(ISIN).

Please refer to Symbology section.

211

PegDifference

Amount (signed) added to the price
of the peg

439

ClearingFirm

For the case of a Give Up, the MPID
for the Give-Up clearing firm.

Pass through tag.

Repeating
Group 453

NoPartyIDs

Repeating group below should
contain unique combinations of
PartyID, PartylDSource, and
PartyRole

448

PartylD

Required if NoPartylDs(453) > 0.
Identification of the party.

447

PartylDSource

Required if NoPartylDs(453) > 0.
Used to identify classification
source.

N =Legal Entity Identifier (ISO
17442) LEI

452

PartyRole

Required if NoPartylDs(453) > 0.

Identifies the type or role of the
PartylID (448) specified.

13 = Order Origination Firm

end
Repeating
Group

528

OrderCapacity

Capacity of Firm placing the 10l or
Firm-up.

Pass through tag.

The valid values are:

A=Agency

P= Principal

R= Riskless Principal

75

BookingType

The valid values are:
0 = Cash/Regular
1 =Contract for Difference (CFD)

8002

BIDSType

Indicates the traders’ willingness to
commit to a trade.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.
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Tag Field Name

BIDSInvite

Req’d

Default
able

Length

Comments

Controls whether the presence of
an IOl in the system will be
advertised to potential
counterparties.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8007

BIDSFilterLevel

BIDS Filter™ level

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8008

BIDSTradePriority

The algorithm to usein determining
the best match for the 10I.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8017

BIDSPriceProtection

Indicates the trader’s willingness to
tradeinside EBBO or not.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8065

BIDSFirmUpMode

A qualifier indicating how an 101 will
be firmed up.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

20013

PartylDOrderOriginationFirm

LEI of Order Origination Firm.

Standard Trailer

5.1.2 CancelAndReplace Request (10l/Firm-up Modification Request)

Tag Field Name Req | Default Length Comments
’d able
Standard Message Header Y MsgType = G

1 Account N Y 30 Account mnemonic value.
Pass through tag.

11 ClordID Y 30 The firm-assigned ID of the
replacement.

15 Currency N Optional, default to symbol’s base

currency. If provided, must be the
symbol’s base currency ora
major/minor currency of the base
currency (e.g. British pounds vs
pence).

Must match original 10l.

Pass through tag.
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Field Name

Req
’d

Default
able

Length

Comments

18 Execlnst N Can contain multipleinstructions,
space delimited.

Required if OrdType = P, and must
contain only one of the following M,
P orR.

Pass through tag.

21 HandlInst N Instructions for handling on Broker

trading floor.

Valid values:

1 =Automated execution order,
private, no Broker intervention

2 = Automated execution order,
public, Broker intervention OK

3 = Manual order, best execution

All values accepted. No IOl behavior
change implied.

22 IDSource N Required if SecuritylD is present,
and must be 4or 5
Must match original 10l.

Pass through tag.

37 OrderID N 13 The Cboe LIS ID as provided in the
original execution report accepting
the 101 or Firm-up.

38 OrderQty Y "Original Quantity of the 10l or Firm-
up" (including the amount already
executed for this chain of Firm-ups)

40 OrdType Y Valid values:

1 = Market
2 = Limit
P =Pegged (requires Execlnst)

41 OrigClOrdID Y The firm-assigned ID of the 10l or
Firm-up to replace.

44 Price N Price per unit of quantity.

48 SecuritylD N Must match the alternate security
identifier of provided symbol if
present
Must match original 101
Pass through tag

54 Side Y Must match side from the original
10l or Firm-up.

55 Symbol Y 15 Must match original 10l or Firm-up
message

58 Text N 50 Cancel and replace reason
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Field Name

Req
’d

Default
able

Length

Comments

59

TimelnForce

Time in force.

Absence of this field indicates Day
10l or Firm-up.

0 =Day Order
3=10C -Immediate or Cancel

6 =GTD - Good til Date (requires use
of ExpireTime (tag 126))

A=EnC - Execute and Cancel

60

TransactTime

Time this IOl or Firm-up request was
initiated/released by the trader or
trading system.

76

ExecBroker

12

Introducing broker

110

MinQty

Minimum quantity to be executed.

126

ExpireTime

Required if TimelnForce =6 (GTD)
Optional if TimelnForce = A (EnC)

Optional if TimelnForce = 3 (10C)

If supplied for 59=3 (I0C) onlyint
value to a maximum of 1000ms will
be accepted andinterpreted asa
delay in milliseconds by which to
persist the 10l for a potential match.

207

SecurityExchange

Listing market of the security.

This must follow the FIX 4.4 style
ISO Market Identifier Code (MIC
code)

Must match original 10l.

211

PegDifference

Amount (signed) added to the price
of the peg

439

ClearingFirm

Inthe case of a Give Up, the MPID
for the Give-Up clearing firm.

Pass through tag.

Repeati
ng
Group
453

NoPartylDs

Repeating group below should
contain unique combinations of
PartylID, PartylDSource, and
PartyRole

448

PartylD

Required if NoPartylDs(453)>0.
Identification of the party.

447

PartylDSource

Required if NoPartylDs(453)>0.
Used to identify classification source.

N = Legal Entity Identifier (ISO
17442) LEI

452

PartyRole

Required if NoPartylDs(453)>0.
Identifies the type or role of the
PartylID (448) specified.

13 = Order Origination Firm
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Tag Field Name Req | Default Length Comments
’d able

end

Repeati

ng

Group

528 OrderCapacity N Must match original 10l or Firm-up
message.

Pass through tag.
775 BookingType N The valid values are:
0 = Cash/Regular
1 = Contract for Difference (CFD)

8002 BIDSType Y N Indicates the trader’s willingness to

commit to a trade.

Must match original I0I.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8003 BIDSInvite N Y Controls whether the presence of
the 10lin the system will be
advertised to potential
counterparties.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8007 BIDSFilterLevel N Y BIDS Filter™" level
See Section 7: Cboe LIS FIX User
Defined Tag Definitions

8008 BIDSTradePriority N Y The algorithm used to determine
the best match for the 10I.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8017 BIDSPriceProtection N Y Indicates the trader’s willingness to
tradeinside EBBO or not
See Section 7: Cboe LIS FIX User
Defined Tag Definitions.

8065 BIDSFirmUpMode N A qualifier indicating how an 101 will
be “firmed up”.

See Section 7: Cboe LIS FIX User
Defined Tag Definitions.
20013 PartyIDOrderOriginationFirm N LEI of Order Origination Firm.
Standard Trailer Y
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5.1.3 Order CancelRequest

Tag Field Name Reg’d Length Comments ‘
Standard Message Header Y MsgType =F

1 Account N 30 Account mnemonic value.
Pass through tag.

11 ClOrdID Y 30 The firm-assigned ID of this cancel. This ID is
used for any responses to the cancel request.

15 Currency N Must match original 10I.

22 IDSource N Must match original 10l.
Pass through tag

37 OrderID N 13 The ID provided by Cboe LIS on the original
execution report accepting thelOl or Firm-up.

38 OrderQty N "Original Quantity of the IOl or Firm-up"
(including theamount already executed for this
chain of Firm-ups)

41 OrigClOrdID Y 30 The firm-assigned ID of the IOl or Firm-up to
cancel.

48 SecuritylD N Must match original I10I.
Pass through tag

54 Side Y Side of IOl or Firm-up.
Must match the 10l or Firm-up being cancelled.

55 Symbol Y 15 Must match the 10l or Firm-up being cancelled

58 Text N 50 Cancel reason

60 TransactTime Y Time this request was initiated/released by the
trader or trading system.

76 ExecBroker N 12 Used if the submitted Firm-up is being
submitted for another broker

207 SecurityExchange N Listing market of the security.
This must follow the FIX 4.4 style ISO Market
Identifier Code (MIC code)
Must match original 10I.

439 ClearingFirm N 4 Inthe case of a Give Up, the MPID for the Give-Up
clearing firm.
Pass through tag

775 BookingType N The valid values are:
0 = Cash/Regular
1 = Contract for Difference (CFD)

Standard Trailer Y

Page 23

Copyright © 2016-2019 BIDS Holdings L.P. All Rights Reserved. | Cboe Global Markets © 2016-2018



Outbound Messages

5.1.3.1

Execution Report

5.1.3.2 Type of Execution Report

Choe LIS FIX Message ExecTransType ExecType OrdStatus
NewOrderSingle Accepted 0=New 0= New 0= New
NewOrderSingle Rejected 0= New 8 = Rejected 8 = Rejected
Cancel Accepted 0= New 4 = Cancelled 4 = Cancelled
Replace Accepted 0= New 5 =Replace 5 =Replaced
Cancel Accepted 0 =New 6 = Pending Cancel 6 = Pending Cancel
Replace Accepted 0= New E = Pending Replace E = Pending Replace
Gone 0= New C = Expired C = Expired
Gone 0= New 3 =Done For Day 3 =Done For Day
Filled 0= New 1 =Partiallyfill 1 =Partiallyfilled
Filled 0= New 2 =Fill 2 =Filled
Updated (Invited) 0= New 5=Replace 5= Replaced
Trade Cancellation 1= Cancel Same as OrdStatus Current state of 10l

or Firm-up

5.1.3.3 Message Template

CinProv’d means provided under certain circumstances. Tag gets sent out based on certain

conditions, which is described in Comments.

Tag ‘ Field Name Prov’d Comments
Standard Message Header Y MsgType = 8

1 Account C Account mnemonic value.
If provided on inbound message or configure to be defaultable

6 AvgPx Y Calculated average price of allfills on this Firm-up.
Assigned to 0 when rejected

11 ClordID Y Unique identifier as assigned

14 CumQty Y Total quantity (e.g. number of shares) filled.
Assign to Owhen rejected

15 Currency C Optional, default to symbol’s base currency. If provided, must be
the symbol’s base currency or a major/minor currency ofthe
basecurrency (e.g. British pounds vs pence).
If provided on inbound message.
Pass through tag.

17 ExecID Y Unique identifier of each Execution Report message.

18 Execlnst C If provided on inbound message.
Pass through tag.

19 ExecReflD C Reference identifier used with Cancel transaction types.
Provided in Trade Cancellation.
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20

Field Name

ExecTransType

Comments

0 =New

1 =Cancel (when atrade cancellation occurs)

22

IDSource

If provided on inbound message

Pass through tag.

29

LastCapacity

Broker capacityin order execution.

Provided on Fill/Partial Fill (OrdStatus tag39=1/2)
Itis a configurable setting.

Valid values:

1=Agent

3 =Cross as principal (this is a configurable value)

4 = Principal

30

LastMkt

If provided on inbound message

On Fill/Partially Fill, Cboe LIS will assign it to denote where the
execution occurred. Will always be LISX on executions.

Pass through tag

31

LastPx

Price of this (last)fill.

Assign to 0on New, Cancelled/Pending Cancel, Replace/Pending
Replace, Expire

32

LastShares

Quantity of shares bought/sold on this (last) fill.

Assign to 0on New, Cancelled/Pending Cancel, Replace/Pending
Replace, Expire

37

OrderID

Includes BIDSIOIId and omsSequenceNo.
Assign to ‘NONE’ on rejection.

38

OrderQty

Quantity.
Range from 1to 999999999.

39

OrdStatus

Identifies current status of IOl or Firm-up.
0= New

1 =Partiallyfilled
2 = Filled

3 =Done For Day

4 = Cancelled

5 = Replaced

6 = Pending Cancel
8 = Rejected

C = Expired

E = Pending Replace

40

OrdType

Valid values:

1= Market

2 =Limit

P =Pegged (requires Execlnst)

41

OrigClOrdID

ClOrdID of the previous IOl or Firm-up when canceling or
replacing.

Price

Price per unit of quantity.

48

SecuritylD

If provided on inbound message.

Pass through tag.
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Field Name Comments

54 Side Y Only 1=Buy, 2=Sell, 5=Sell Short, 6= Sell Short Exempt are

currently supported
55 Symbol Y Either a listed or OTC instrument.
58 Text C Free format text string.
59 TimelnForce Y Time in force

Default to “Day order” if not provided on inbound message.
0 =Day Order

3=10C -Immediate or Cancel

6 =GTD - Good til Date (requires use of ExpireTime (tag 126))

A=EnC - Execute and Cancel

60 TransactTime Y Time the transaction represented by this ExecutionReport
occurred

76 ExecBroker C Used if the submitted Firm-up is being submitted for another
broker.

Optional.

103 OrdRejReason C Code toidentify reason for rejection.

Valid values:

0 = Broker / Exchange option

1 =Unknown symbol

2 = Exchangeclosed

3 = Exceeds limit

6 =DuplicatelD (e.g. dupe ClOrdID (11))

110 MinQty Y Minimum quantity to be executed.

126 ExpireTime C IOl or Firm-up expiration time
Required if TimelnForce =6(GTD)
Optional if TimelnForce = A (EnC)
Optional if TimelnForce =3 (10C)

150 ExecType Y Describes the type of execution report.
0 = New

1 =Partialfill
2 =Fill

3 =Done For Day

4 = Cancelled

5 =Replace

6 = Pending Cancel
8 = Rejected

C = Expired

E = Pending Replace

151 LeavesQty Y Quantity opens for further execution.
LeavesQty = OrderQty (38) - CumQty (14).

Assign to 0on a reject, Cancelled, Expired

168 EffectiveTime C Time the details within the message should take effect.

Not provided in I0IRejected
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Field Name

Comments

Listing market of the security.

207 SecurityExchange
This must follow the FIX 4.4 style ISO Market Identifier Code (MIC
code).

211 PegDifference Amount (signed) added to the price of the peg
If provided on Pegged Order

439 ClearingFirm For the case of a Give Up, the MPID for the Give-Up clearing firm.
Pass through tag.

Repeati | NoPartyIDs Repeating group below should contain unique combinations of

ng PartylID, PartylDSource, and PartyRole

Group Order Origination Firm party group is present ifit was

453 providedin incoming FIX messages.

Executing Firm party group is provided on Fill/Partial Fill
(OrdStatus tag 39 =1/2). Itis a configurable setting.
448 PartylD Required if NoPartylDs(453) > 0.
Identification of the party.
447 PartylDSource Required if NoPartylDs(453) > 0.
Used to identify classification source.
N =Legal Entity Identifier (1ISO 17442) LEI

452 PartyRole Required if NoPartylDs(453) > 0.

Identifies the type or role of the PartylD (448) specified.
1 = Executing Firm
13 = Order Origination Firm

End

Repeati

ng

Group

528 OrderCapacity Capacity of Firm placing the IOl or Firm-up.

Pass through tag.

769 TrdRegTimestamp Time the trade occurred at thetrading venue.

775 BookingType Method used for booking. If not present defaulted to 0
0 = Regular/Cash
1= Contract for Difference (CFD)

851 LastLiquiditylnd Identifies whether afillis results from a firm up or not.

Itis a configurable setting, applicable only for 10l Filled.
It can be populated with a value of ‘C’ or ‘8’.

1903 RegulatoryTradelD Uniquely identifies the trade by CXE where the trade was done.
Provided on Fill/Partial Fill (OrdStatus tag39=1/2). Itisa
configurable setting.

1906 RegulatoryTradelDType Indicates the type of tradeidentifier provided in
RegulatoryTradelD
Provided on Fill/Partial Fill (OrdStatustag39=1/2). Itisa
configurable setting.
5=Trading venue transaction identification

1907 NoRegulatoryTradelDs Number of regulatory IDs in the repeating group.

Provided on Fill/Partial Fill (OrdStatustag39=1/2). Itisa
configurable setting.
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Field Name

Comments

2524

TradeReportinglndicator

Used between parties to convey trade reporting status.

Provided on Fill/Partial Fill (OrdStatustag39=1/2)Itisa
configurable setting. If appears, it is always set to:

1=Tradehas been reported by a trading venue as an "on-book"
trade

2668

NoTrdRegPublications

Number of regulatory publication rules in repeating group.
Provided on Fill/Partial Fill (OrdStatus tag 39 =1/2).

Itis a configurablesetting. If appears, it is always set to 1.

2669

TrdRegPublicationType

Specifies the type of regulatory trade publication.
Provided on Fill/Partial Fill (OrdStatus tag39=1/2).
Itis a configurablesetting. If appears, itis always set to:

0 = Pre-trade transparency waiver

2670

TrdRegPublicationReason

Additional reason for trade publication type specified in
TrdRegPublicationType(2669).

Provided on Fill/Partial Fill (OrdStatus tag39=1/2).
Itis a configurable setting. If appears, it is always set to:

9 =Llargeinscale

8002

BIDSType

Indicates the trader’s willingness to commit to a trade.
NewlOIRejected: If provided oninbound message.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

8003

BIDSInvite

Controls whether the presence ofthe IOl in the system will be
advertised to potential counterparties.

NewlOIRejected: If provided oninbound message See Section 7:
Cboe LIS FIX User Defined Tag Definitions.

8005

BIDSIOIState

Describes the current condition of the 101 or Firm-up.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

8006

BIDSTradeDesk

The trade desk of the IOl or Firm-up owner.

NewlOIRejected: If provided oninbound message.

8007

BIDSFilterLevel

BIDS Filters" level.
NewlOIRejected: If provided oninbound message.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

8008

BIDSTradePriority

The algorithm to usein determining the best match for the I0I.
NewlOIRejected: If provided oninbound message.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

8013

TrdRegPublicationReasons

**BIDSCreateDate has been
deprecated

Trade publication reason
Provided on Fill/Partial Fill (OrdStatus tag39=1/2).
Itis a configurablesetting. Ifit appears, it is always set to:

9=Largeinscale

8016

TradingVenueRegulatoryTra
delD

Trading Venue Transaction Identification Code.
Provided on Fill/Partial Fill (OrdStatus tag39=1/2).

Itis a configurable setting.

8017

BIDSPriceProtection

Indicate the trader’s willingness to tradeinside EBBO or not.
NewlOIRejected: If provided oninbound message.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.
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Field Name

Comments

8019

BIDSEBBPrice

Bid Price
Not provided in NewlOIRejected

8020

BIDSEBOPrice

Ask Price
Not provided in NewlOIRejected

8021

BIDSEBBOTimestamp

Time of the EBBO
Not provided in NewlOIRejected

8023

BIDSLastAction

Describes the reason for the last action affecting the 101 or Firm-
up message.

0= New

1=Replace

2 = Cancel

3 =Update

4 =Traded

5 = Expire

6 = Cancelled by Firm

8 = Complete

9 = Pending Trade

R =Cancelled after Trade
S = Cancelled after Failed Trade

8024

BIDSLastActionTime

Timestamp of the last update to the 10l or Firm-up.
NewlOIRejected: If provided oninbound message.

8025

BIDSUpdateSeq

A counter incremented every timean action is taken on the Ol
or Firm-up.

NewlOIRejected: If provided on inbound message.

8026

BIDSTradeld

Uniquely identifies the trade.
Provided in IOIFilled.

8027

BIDSTradeSource

Indicates how the trade originated.
Provided in I0IFilled. Always 0.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

8051

BIDSAutomatchMinVol

Minimum Match Volume. Matches value in MinQty tag 110

NewlOIRejected: If provided oninbound message.

8065

BIDSFirmUpMode

A qualifier indicating how an 101 will be firmed up.
See Section 7: Cboe LIS FIX User Defined Tag Definitions.

20001

PartylDExecutingFirm

LEI of Executing Firm.
Provided on Fill/Partial Fill (OrdStatustag39=1/2).

Itis a configurable setting.

20013

PartylDOrderOriginationFirm

LEl of Order Origination Firm.
Itis a configurable setting.

Standard Trailer
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5.1.4 Order CancelReject

Tag Field Name ‘ Prov’d Comments
Standard Message Header Y MsgType =9

1 Account C Account mnemonic value.
If provided on inbound message or configure to be defaultable.

11 ClordID Y The ID of the cancel request that was rejected

37 OrderID Y The ID provided in the original cancel request

39 OrdStatus Y OrdStatus value after this cancel reject is applied

41 OrigClOrdID Y The ID of the Firm-up that was to be cancelled

48 SecuritylD C If provided on inbound message.
Pass through tag.

58 Text Y Adescriptive reason for therejection.

76 ExecBroker C Used if the submitted Firm-up is being submitted for another
broker.
Optional for 10ls.

102 Cx|RejReason Y Code toidentify reason for cancel rejection.
Valid values:
0=Too lateto cancel
1=Unknown
2 = Broker /Exchange Option

434 Cx|RejResponseTo Y Identifies the type of request that a Cancel Reject is in response
to.
Valid values:
1 =0Order Cancel Request
2 = Order Cancel/Replace Request

Standard Trailer Y
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6. Supported Messages

Default enabled Tags

Default values in the FIX messages are configurable on a per trader basis by System administrators.

For detailed descriptions, please see Section 7.1 Cboe LIS FIX Standard Tag Definitions.

Application Messages Supported

Cboe LIS FIX 4.2 Protocol Application Messages
Inbound
Message ‘ MsgType Usage
New Order Single D Submit new 10l or Firm-up to Cboe LIS
Cancel and Replace G Modify an existing IOl or Firm-up in Cboe LIS
Request
Order Cancel Request F Completely cancel unfilled quantity of an existing 101 or
Firm-up in Cboe LIS
Outbound
Message ‘ MsgType Usage
Execution Report 8 Report the stateofa trade instruction previously
submitted to the Cboe LIS
Order Cancel Reject 9 Report the rejection of a trade cancel request or Cancel
and Replace request
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New Order Single and Execution Report Examples

6.1.1 New IOl Message

Thefollowingisa day limit IOl for 1000 shares of TESTI

8=FIX.4.2 <o 9=sow 35=D<0% 49=AMSL<o 56=B|DS<* 34=120<°* 52=20060927-03:31:04<0"
11=ClOrdID211s% 1=AMSL1000< 21=1s0+ 55= TEST[so* 54=15% 60=20060927-03:31:0450- 38=100050+ 40=25o>
44=10.00%0% 59=0<0* 207=XLON<*439=MS<0528=R<0#775=1<08002=0"
10=1480%
Explanation of example message content

Tag Field Name Comments
Standard Message Header
8 BeginString ‘FIX.4.2’
9 BodyLength As assigned
35 MsgType ‘D’ - New Order Single
49 SenderComplD ‘AMSL’ - example firm identifier
56 TargetComplD ‘BIDS’
34 MsgSegNum 120
52 SendingTime 20060927-03: 31: 04
1 Account AMSL1000
11 ClordID CLOrdID211
21 HandlInst 1
38 OrderQty 1000
40 OrdType 2 - Limit
44 Price 10.00
54 Side 1-Buy
55 Symbol TESTL
59 TimelnForce 0 -Day
60 TransactTime 20060927-03: 31: 04
110 MinQty 100
207 SecurityExchange XLON
439 ClearingFirm MS
528 OrderCapacity R - Riskless Principal
775 BookingType 1-CFD
8002 BIDSType 0-10I
Standard Trailer
10 CheckSum As assigned
6.1.2 10l Invited Message
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Onreceiptof thelOl, the Cboe LIS System will acknowledge with an Execution Report with
OrdStatustag 39=0, or reject with an Execution Report with tag 39=8.

Thefollowing is a spontaneous Execution Report sent by Cboe LIS thereafter when the day limit 101
for 1000 shares of TESTlisinvited.

8=FIX.4.2 ot 9=sor- 35=8s0or 40=AMSLso* 56=BIDS=o* 34=122<o% 52=20060927-03:32:04 <

1=AMSL1000<°* 6=0%"11=ClOrdID 211" 14=0<2*17=a00000010.2<20=0<0"31=0<*-32=0C"
37=a000000100001+%-38=1000°*39=5<2-40=2<+41= ClOrd|D211%%*44=10.00<*54=1-*-55= TEST|<0+59=0<o*
60=20060927-03: 32: 04<0+110=100%-150=5%-151=1000%*-168=2006092 7-03:32:04°20 7=XLON =4 39 =M S=sor-
528=R<775=1<0%8002=0°*-8003=0<*-8005=5<*8006=bmbra.buy2<-8007=1<+-8008=0 s
8013=9+2+8017=0-8019=10.00°#-8020=10.10<°*8021=20060927-03:32:04°+

8023=3++8024=20060927-03: 32: 04 +°+8025=2°°*8051=100%°" 8062=1<"

10=163=0*

Explanation of example message content

Tag Field Name ‘ Comments
Standard Message Header
8 BeginString ‘FIX.4.2’
9 BodyLength As assigned
35 MsgType ‘8’ - Execution Report
49 SenderComplD ‘BIDS’
56 TargetComplD ‘AMSL’ - example firm identifier
34 MsgSegqNum 122
52 SendingTime 20060927-03: 32: 04
1 Account AMSL1000
6 AvgPx 0
11 ClordID CLOrdID211
14 CumQty 0
17 ExeclD 200000010.2
20 ExecTransType 0
31 LastPx 0
32 LastShares 0
37 OrderlD 2000000100001
38 OrderQty 1000
39 OrdStatus 5 - Replaced
40 OrdType 2 - Limit
41 OrigClOrdID ClordID211
44 Price 10.00
54 Side 1-Buy
55 Symbol TESTL
59 TimelnForce 0 -Day
60 TransactTime 20060927-03: 32: 04
110 MinQty 100
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Tag Field Name Comments
150 ExecType 5 - Replace
151 LeavesQty 1000
168 EffectiveTime 20060927-03: 32: 04
207 SecurityExchange XLON
439 ClearingFirm MS
528 OrderCapacity R - Riskless Principal
775 BookingType 1-CFD
8002 | BIDSType 0-10l
8003 BIDSInvite 0-0On
8005 | BIDSIOIState 5 - Invited
8006 | BIDSTradeDesk bmbra.buy2
8007 | BIDSFilterLevel 1- Aggressive
8008 | BIDSTradePriority 0 - Price
8013 | TrdRegPublicationReasons 9=Large in Scale (LIS)
8017 BIDSPriceProtection 0 - At or Between
8019 BIDSEBBPrice 10.00
8020 BIDSEBOPrice 10.10
8021 BIDSEBBOTimestamp 20060927-03: 32: 04
8023 | BIDSLastAction 3 - Update
8024 BIDSLastActionTime 20060927-03: 32: 04
8025 BIDSUpdateSeq 2
8051 | BIDSAutomatchMinVol 100
8062 BIDSInviterType 1-Long Lasting
Standard Trailer
10 CheckSum As assigned
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6.1.3 New Firm-up Message

Thefollowing isa day limit Firm-up for 1000 shares of TESTlin response to the invitation

8=FIX.4.2 <o+ 9=so+ 35=D<0% 49=AMSL<0* 56=BIDS< 34=120%* 52=20060927-03:31:04<0+

11=ClOrdID2125 1=AMSL1000%o* 21=1<0 23= CLOrdID211=%* 55= TESTI<o* 54=1<+ §0=20060927-03:31:040"
38=1000< 40=2<0% 44=10.00%%% 59=0<0+ 207=XLON<*439=MS<0#528=Re0r775=150%8002= 10+

10=148<0+

Explanation of example message content

Tag Field Name ‘ Comments

Standard Message Header

8 BeginString ‘FIX.4.2’

9 BodyLength As assigned

35 MsgType ‘D’ - New Order Single

49 SenderComplID ‘AMSL’ - example firm identifier

56 TargetComplD ‘BIDS’

34 MsgSegNum 120

52 SendingTime 20060927-03: 31: 04

1 Account AMSL1000

11 ClordID CLOrdID212

21 HandlInst 1

23 I0lid CLOrdID211 - referencing the invited 10l

38 OrderQty 1000

40 OrdType 2 - Limit

44 Price 10.00

54 Side 1-Buy

55 Symbol TESTI

59 TimelnForce 0 -Day

60 TransactTime 20060927-03:31: 04

207 SecurityExchange XLON

439 ClearingFirm MS

528 OrderCapacity R - Riskless Principal

775 BookingType 1-CFD

8002 BIDSType 1-Firm-up
Standard Trailer

10 CheckSum As assigned
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6.1.4 Firm-up Filled Message

Onreceipt of the Firm-up, the Cboe LIS System will acknowledge with an Execution Report with
OrdStatustag 39=0, or reject with an Execution Report with tag 39=8. The corresponding invited IOl
will also be cancelled by the System.

Thefollowing is a spontaneous Execution Report sent by Choe LIS thereafter when the day limit
Firm-up for 1000 shares of TESTI getsfilled.

8=FIX.4.2 <o» g=s0> 35=850% 49=AMSLs0* 56=BIDS<o* 34=1260 52=20060927-03:35:04 0
1=AMSL1000> 6= 10.00000<>*11= CLOrdID2125%* 14= 1000%>*17= a00000030.2<°*20=0<*-31= 10.00000
32= 10005*37= 2000000300001 <*38=1000<0-39=2 -4 0=250"44=10,00<0* 54=1-55= TEST|<o*

58=BIDS Trade a00000010<-59=0<>+60=20060927-03:35:04<%-110=100150=250+151=05*
168=20060927-03:32:0459207=X LON <#439=MS <0~ 528=R <o+ 775=1 s0+8002= 15" 800 3=0<0 80 05=4<-
8006=bmbra.buy2<-8007=1<+8008=0*8013=9>+8017=0>"8019=10.005%""
8020=10.10<+8021=20060927-03:32:04%+8023=35%-8024=20060927-03:35:04080 2 5=20-
8026=a00000010<-8027=0<+8051=100+8062=1<0

10=163%0+

Explanation of example message content

Tag Field Name ‘ Comments
Standard Message Header
8 BeginString ‘FIX.4.2°
9 BodyLength As assigned
35 MsgType ‘8 - Execution Report
49 SenderComplD ‘BIDS’
56 TargetComplD ‘AMSL’ - example firm identifier
34 MsgSegNum 126
52 SendingTime 20060927-03: 35: 04
1 Account AMSL1000
6 AvgPx 10.00000
11 ClordID CLOrdID212
14 CumQty 1000
17 ExeclD a200000030.2
20 ExecTransType 0
31 LastPx 10.00000
32 LastShares 1000
37 OrderID 2000000300001
38 OrderQty 1000
39 OrdStatus 2 - Filled
40 OrdType 2 - Limit
44 Price 10.00
54 Side 1-Buy
55 Symbol TESTI
59 TimelnForce 0 -Day
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Tag Field Name Comments
60 TransactTime 20060927-03: 35: 04
110 | MinQty 100
150 ExecType 2 - Fill
151 LeavesQty 0
168 EffectiveTime 20060927-03: 32: 04
207 SecurityExchange XLON
439 ClearingFirm MS
528 OrderCapacity R - Riskless Principal
775 BookingType 1-CFD
1903 | RegulatoryTradelD 000J195007BB
1906 | RegulatoryTradelDType 5
1907 | NoRegulatoryTradelDs 1
8002 BIDSType 1-Firmup
8003 | BIDSInvite 0-0On
8005 BIDSIOIState 4 - Traded
8006 | BIDSTradeDesk bmbra.buy2
8007 | BIDSFilterLevel 1- Aggressive
8008 | BIDSTradePriority 0 - Price
8013 | TrdRegPublicationReasons 9 -LargeinScale
8017 | BIDSPriceProtection 0 - At or Between
8019 BIDSEBBPrice 10.00
8020 BIDSEBOPrice 10.10
8021 BIDSEBBOTimestamp 20060927-03: 32: 04
8023 | BIDSLastAction 3 - Update
8024 BIDSLastActionTime 20060927-03: 35: 04
8025 | BIDSUpdateSeq 2
8026 BIDSTradeld 200000010
8027 | BIDSTradeSource 0- Auto
8051 BIDSAutomatchMinVol 100
8062 | BIDSInviterType 1-Long Lasting

Standard Trailer
10 CheckSum As assigned
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6.1.5 CboellStoChoe CXETrade ID Linkage

Thefollowing steps describe how a tradeisidentified by a Trade ID asit flows through the service
and howitcanthen be reconciled against DROP feeds and information from the CCP:

1. Whenafirm-up occurs, theresultanttradein Cboe LIS isuniquely identified by the
BIDSTradelD (tag 8026) on the IOIFilled message. To facilitate trade ID linkage, the trade
identifier allocated by Cboeis also provided, in the RegulatoryTradelD (tag 1903) field.

2. IfaDROPistobe obtained from Cboe CXE the trade will be communicated via a Trade
Capture Report. Thevaluefor the BIDSTradelD (tag 8026) and RegulatoryTradelD (tag
1903) above will be the sameasthe TradeReportRefID (tag 572) and TradelD (tag 1003) of
the Trade Capture Report.

3. As per existing Choe Trade Reporting behaviour, the TradelD is sent to CCPs for
reconciliation purposes.
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7. Data Dictionary

Cboe LIS FIX Standard Tag Definitions

Lengthsare provided for inbound string fields. Numeric fields and output fields comply with FIX
datatype definitions.

Tag Field Name Description Found in msgs
1 Account String 30 Account mnemonic value. New Order Single
CancelAndReplace Request
Execution Report
6 AvgPx Price Calculated average price of allfills on this Firm- | Execution Report
up.
11 ClOrdid String 30 Unique identifier as assigned by the firm. Must New Order Single
be <= 30 characters. CancelAndReplace Request
Order Cancel Request
Execution Report
Order Cancel Reject
14 CumQty Qty Total quantity (e.g. number of shares) filled. Execution Report
15 Currency Currency Identifies currency used for price. Absence of New Order Single
this field is interpreted as the default for the CancelAndReplace Request
secu.rlty. Itis recommended that systems . Order Cancel Request
provide the currency value whenever possible
Execution Report
Pass through tag.
17 ExeclD String Unique identifier of each Execution Report Execution Report
message.
18 Execlnst Multipleva Can contain multipleinstructions, space New Order Single
lueString delimited. CancelAndReplace Request
Required if OrdType = P, and must contain Execution Report
only one of the following M, P or R
19 ExecReflD String Reference identifier used with Cancel and Execution Report
Correct transaction types
20 ExecTransType char Identifies transaction type. Execution Report
Valid values:
0 = New
1=Cancel
3 =Status
21 HandlInst char Instructions for handling on Broker trading New Order Single
floor CancelAndReplace Request
Valid values:
1 = Automated execution order, private, no
Broker intervention
2 = Automated execution order, public, Broker
intervention OK
3 = Manual order, best execution
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Description Found in msgs
22 IDSource String Identifies class of alternative SecuritylD New Order Single
Valid values: CancelAndReplace Request
4=1SIN CancelRequest
5=RIC Execution Report
23 I0lid String Id of the invited 10l New Order Single
29 LastCapacity char Broker capacity in order execution. Execution Report
Itis a configurable setting.
Valid values:
1=Agent
3=Cross as principal (this is a configurable
value)
4 = Principal
30 LastMkt Exchange Market of execution for last fill. Will always be New Order Single
LISX on executions. CancelAndReplace Request
Execution Report
31 LastPx Price Price of this (last) fill. Execution Report
32 LastShares Qty Quantity of shares bought/sold on this (last) Execution Report
fill.
37 Orderld String 13 Unique identifier for the 10l or Firm-up. CancelAndReplace Request
Includes BIDSIOIId and omsSequenceNo Order Cancel Request
Execution Report
Order Cancel Reject
38 OrderQty Qty Quantity New Order Single
Range from 1to 999999999 CancelAndReplace Request
Order Cancel Request
Execution Report
39 OrdStatus char Identifies current status of thelOl or Firm-up. Execution Report
Valid values:
0= New
1 =Partiallyfilled
2 = Filled
3 =Done For Day
4 = Cancelled
5 = Replaced
6 = Pending Cancel
E = Pending Replace
8 = Rejected
C = Expired
40 OrdType char Pricing Type New Order Single
Valid values: CancelAndReplace Request
1= Market Execution Report
2 = Limit
P =Pegged (requires Execlnst)
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Field Name Format Length Description Found in msgs
41 OrigClOrdID String 30 ClOrdID of the previous 10l or Firm-up when CancelAndReplace Request
canceling or replacing. Order Cancel Request
Execution Report
44 Price Price Price per unit of quantity. New Order Single
CancelAndReplace Request
Execution Report
48 SecuritylD String Security identifier value of IDSource (22) type New Order Single
i.e. ISIN orRIC CancelAndReplace Request
Cancel Request
Execution Report
54 Side char Side New Order Single
Valid values CancelAndReplace Request
1= Buy Order Cancel Request
2= Sell Execution Report
5= Sell Short
6= Sell Short Exempt
55 Symbol String 15 Either a listed or OTC instrument New Order Single
CancelAndReplace Request
Order Cancel Request
Execution Report
58 Text String 50 Free format text string. New Order Single
CancelAndReplace Request
Order Cancel Request
Execution Report
Order Cancel Reject
59 TimelnForce char Absence of this field indicates Day IOl or Firm- New Order Single
up- CancelAndReplace Request
0 = Day Order (default if field not specified) Execution Report
3=10C - Immediate Or Cancel
6= GTD -Good Til Date (requires use of
ExpireTime (tag 126))
A=EnC - Execute and Cancel
60 TransactTime UTCTimes Time of execution/creation CancelAndReplace Request
tamp Order Cancel Request
Execution Report
76 ExecBroker String 12 Introducing broker New Order Single
CancelAndReplace Request
Order Cancel Request
Execution Report
Order Cancel Reject
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Format

Length

Description

Found in msgs

102 Cx|RejReason int Code toidentify reason for cancel rejection. Order Cancel Reject
Valid values:
0=Too lateto cancel
1 =Unknown
2 = Broker / Exchange Option
103 OrdRejReason int Code to identify reason for rejection. Execution Report
Valid values:
0 = Broker / Exchange option
1 = Unknown symbol
2 = Exchangeclosed
3 = Exceeds limit
6 = Duplicate (e.g. dupe ClOrdID (11))
110 MinQty Qty Minimum quantity to be executed. New Order Single
CancelAndReplace Request
Execution Report
126 ExpireTime UTCTimes Expiration time yyyy-MM-dd-HH:mm:ss.SSS New Order Single
tamp Required if TimelnForce =6 (GTD) CancelAndReplace Request
Optional if TimelnForce = A (EnC) Execution Report
Optional if TimelnForce = 3 (10C)
If supplied for 59=3 (10C) onlyint value will be
accepted and interpreted as a delayin
milliseconds by which to persist the 10l for a
potential match.
150 ExecType char Describes the type of execution report. Execution Report
Valid values:
0 = New
1 ="Partial Fill
2 =Fill
3 =Done For Day
4 = Cancelled
5 =Replace
6 = Pending Cancel
8 = Rejected
C = Expired
E = Pending Replace
151 LeavesQty Qty Quantity open for further execution Execution Report
168 EffectiveTime UTCTimes Time the details within the message should Execution Report
tamp take effect
207 SecurityExchange | String 4 Listing market of the security. New Order Single
This must follow the FIX 4.4 style ISO Market Order Cancel Replace Request
Identifier Code (MIC code) Order Cancel Request
Execution Report
211 PegDifference PriceOffse Amount (signed) added to the price of the peg New Order Single
t for a pegged 101 or Firm-up CancelAndReplace Request
Execution Report
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Format Length Description Found in msgs
434 Cx|RejResponseTo | char Identifies the type of request that a Cancel Order Cancel Reject
Reject isinresponse to.
Valid values:
1 =Order Cancel Request
2 = Order Cancel/Replace Request
439 ClearingFirm String 4 In the case of Give up the MPID for the give up New Order Single
Clearing Firm. Order Cancel Replace Request
Order Cancel Request
Execution Report
447 PartylDSource char Identifies class or source of the PartylD (448) New Order Single
value. Required if PartylID is specified. Note: CancelAndReplace Request
applicable valuesdependupon PartyRole (452) Execution Report
specified.
N = Legal Entity Identifier (ISO 17442) LE|
448 PartylD String Party identifier/code. New Order Single
CancelAndReplace Request
Execution Report
452 PartyRole int Identifies the type or role of the PartyID (448) New Order Single
specified. CancelAndReplace Request
1=Executing Firm Execution Report
13 = Order Origination Firm
453 NoPartylDs NumInGro Number of PartyID (448), PartylDSource (447), New Order Single
up and PartyRole (452) entries CancelAndReplace Request
Execution Report
528 OrderCapacity char Capacity of Firm placing the IOl or Firm-up. New Order Single
Pass through tag CancelAndReplace Request
The valid values are: Execution Report
A= Agency
P= Principal
R= Riskless Principal
769 TrdRegTimestam UTCTimes Time the trade occurred at thetrading venue. Execution Report
p tamp
775 BookingType int Method used for booking, used to notify a New Order Single
broker that thelOl or the Firm-up will be Order Cancel Replace Request
settled by that broker andis to be booked out Order Cancel Request
as a Contract for Difference (CFD) q
Execution Report
851 LastLiquiditylnd char Identifies whether afillis resultant froma firm- | Execution Report
up or not.
Itis a configurablesetting, applicable only for
for I0IFilled.
C = As a result of conditional order execution
8 = As a result of conditional order execution
1903 RegulatoryTradel String 20 Uniquely identifies the trade by CXE where the Execution Report
D tradewas done.
Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2). Itis a configurable setting.
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RegulatoryTradel
DType

Format

String

Length

Description
Indicates the type of trade identifier provided
in RegulatoryTradelD

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2). Itis a configurable setting.

5=Trading venue transaction identification

Found in msgs

Execution Report

1907

NoRegulatoryTrad
elDs

NumiInGro
up

Number of regulatory IDs in the repeating
group.

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2). Itis a configurable setting.

Execution Report

2524

TradeReportingln
dicator

int

Used between parties to convey trade
reporting status.

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2) Itis a configurable setting. If appears, itis
always set to:

1=Tradehas been reported by a trading venue
as an"on-book" trade

Execution Report

2668

NoTrdRegPublicat
ions

NumInGro
up

Number of regulatory publication rules in
repeating group.

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2).

Itis a configurablesetting. Ifappears, itis
always set to 1.

Execution Report

2669

TrdRegPublicatio
nType

int

Specifies the type of regulatory trade
publication.

Additional reasons for the publication type
may be specified in
TrdRegPublicationReason(2670).

Required if NoTrdRegPublications(2668) > 0.

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2).

Itis a configurablesetting. If appears, itis
always set to:

0 = Pre-trade transparency waiver

Execution Report

2670

TrdRegPublicatio
nReason

int

Additional reason for trade publication type
specified in TrdRegPublicationType(2669).

Reasons may be specific to regulatory trade
publication rules.

Provided on Fill/Partial Fill (OrdStatus tag 39 =
1/2).

Itis a configurablesetting. Ifappears, itis
always set to:

9=Llargeinscale

Execution Report
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Cboe LIS FIX User Defined Tag Definitions

Field Name Format Length Description Found in msgs
8002 BIDSType char 0=10I New Order Single
1="Firm-up CancelAndReplaceRequest
Execution Report
8003 BIDSInvite char Controls whether the presence of New Order Single
the I0lin the system will be CancelAndReplaceRequest
advertised to potential counter .
parties’. Execution Report
0=0n
2 = Auto Only
8005 BIDSIOIState char Describes the current condition of | Execution Report
the 10l or Firm-up:
1=Active
4 =Traded
5 = Invited
7 = Cancelled
8 =Inactive
9 = Pending Replace
A= Pending Cancel
B = Asymmetric Invitation Issued
8006 BIDSTradeDesk String 12 The trade desk of the owner
Execution Report
8007 BIDSFilterLevel char Choe LIS Filter Level New Order Single
0= Normal CancelAndReplaceRequest
1=Aggressive Execution Report
2 = Conservative
8008 BIDSTradePriority char The algorithm to usein determining | New Order Single
the best match for the 10I. CancelAndReplaceRequest
0 = Price Execution Report
1=Volume
8013 TrdRegPublicationReasons int Trade Publication Reason Execution Report
;;I?}IiigtrjdateDate has been Provided on Fill/Partial Fill
(OrdStatustag39=1/2).
Itis a configurablesetting. If it
appears, itis always set to:
9=Llargeinscale
8016 TradingVenueRegulatoryTra String Trading Venue Transaction Execution Report

delD

Identification Code.

Provided on Fill/Partial Fill
(OrdStatus tag39=1/2).

Itis a configurablesetting.
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Field Name

Format

Length

Description

Found in msgs

8017 BIDSPriceProtection char Indicate thetrader wish to trade New Order Single
inside EBBO or not CancelAndReplaceRequest
0 = At or Between Execution Report
1= Midpoint or better
2 = Primary

8019 BIDSEBBPrice Price Bid Price Execution Report

8020 BIDSEBOPrice Price Ask Price Execution Report

8021 BIDSEBBOTimestamp UTCTim Time of the EBBO Execution Report

estamp

8023 BIDSLastAction char Describes the reason for the last Execution Report
action affecting the 10l or Firm-up.
0= New
1=Replace
2 =Cancel
3 =Update
4 =Traded
5 = Expire
6 = Cancelled by Firm
8 = Complete
9 = Pending Trade
R =Cancelled after Trade
S=Cancelled after Failed Trade

8024 BIDSLastActionTime UTCTim Timestamp of the last updatetothe | Execution Report

estamp 10l or Firm-up

8025 BIDSUpdateSeq int A counter incremented every time Execution Report
anaction is taken

8026 BIDSTradeld String 9 Uniquely identifies the trade Execution Report

8027 BIDSTradeSource char 16 Indicates how the tradeoriginated | Execution Report
0 =Auto

8051 BIDSAutomatchMinVol Qty Minimum Match Volume. Will match | Execution Report
tag 110 MinQty if provided on
inbound.

8065 BIDSFirmUpMode char Aqualifier indicating how an 10l will | New Order Single
be “firmed up” CancelAndReplace Request
1=Auto ExecutionReport
2 =Manual (default)

Please contact Cboe LIS Support

regarding the use of this tag.
20001 PartylDExecutingFirm String LEI of Executing Firm. Execution Report
20013 PartylDOrderOriginationFirm | String LEI of Order Origination Firm. New Order Single

CancelAndReplace Request

ExecutionReport
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Version History

Date ‘ Version Change Notes

9th August 2016 1.0 Firstissue

6t October 2016 1.1 Guidanceadded in section 2 on the Firm-up
resting time

12th December 2016 1.2 Added section on Symbology

30t December 2016 1.3 Clarification of Tags- 8002, 15,207,22 and 48

24 April 2017 14 Addition of Tags 1903, 1906 and 1907
Updatesto lastActionValues Tag 8023

21t September 2017 15 Addition of timestamp information
Addition of new tags 2668,2669 and 2670 - (LIS
Waiver)
Addition of new tags 2524
(TradeReportinglndicator)
Changesto Last Capacity (tag 29)

15 December 2017 1.6 Addition of LEI (tag 20001)
Addition of Party Group (tags 453,448,447 and
452)

19 January 2018 1.7 Addition of Client LEI (tag 20013)

16 February 2018 1.8 Addition of TVTIC (tag 8016)
Clarification of tags 1903, 1906 and 1907

13 April 2018 19 Updateto tag 8013 - changed from
BIDSCreateDate to TrdRegPublicationReasons

15 June 2018 110 Added 8005 (BIDSOrderState) =B and 20
(ExecTransType) =3 (Status) to Data
Dictionary

12 Oct2018 111 Added tag 769 (TrdRegTimestamp)to Exec
Reportand Data Dictionary

07 Feb 2019 112 Tag 21 updated to not required in NOS and
CNR
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http://fiximate.fixtrading.org/latestEP/en/FIX.5.0SP2_EP228/tag2670.html
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Thisdocument contains proprietaryinformation, and is notintended for public
distribution. No part of this document may be reproduced, nor transmitted or
translated, by any means, in whole or in part without written permission from BIDS
HoldingsL.P. All reasonable care has been taken in the preparation of thisdocument.

No liability is accepted by the author or authorsforany errors, omissions or

misstatementsit may contain, or for any loss or damage, howsoever occasioned, to
any person relying on any statement or omission from this document. Questions

regarding thisdocument can be sent to:

Cboe Europe Limited Sales: +44 20 7012 8906

11 Monument Building TradeDesk: +44 20 7012 8901

Monument Street

London, EC3R 8AF E-mail: CboelISsupport@cboe.com
United Kingdom Website: http://www.markets.cboe.com
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