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PREFACE

ABOUT THIS DOCUMENT

Thisdocument isabout Cash MarkeKinematics for Optiq Order Entry Gateway and Market Data Gatew
messages.

TARGET AUDIENCE

This doament should be read by Euronext and Members using Optig.

SCOPE

The scope of this document is listed beldw I scopelJ Out of scope):

Optiq Segment Segment Value | In/Out of Scope

Euronext Cash Market

EquitiedEQ 1 v
FundsEND| 2 v
Fixed Incomé-x| 3 \Y;
Warrants and CertificateSH 4 v
BlockERY 14 v
Irish Bonds and Fun{Elg 16 U

Euronext Derivaives Market

Commodity DerivativeSavO] 8 v
Index Derivative5DD)| 11 v
EquityDerivatives=00] 12 Vv

Euronext Indices
Indicegindice} 9 v

Euronext Approved Publication Arrgement (APA) Facility

Trade Reporting and Publicatifiii 10 §]

Other Markets

Luxembourg Stock Excharfgal 5 v
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1. OVERVIEW

1.1 INTRODUCTION

This document provides an overview of the exchange of messages between the Optig Order Entry Gateway

(OEG), theliey G & Q &l #hé Barkat Data Gateway (MDG)inktludes:

Yy Typical tradingcenariosand the corresponding public and private mess&ageshese scenarios, and the
different cases they may cover

Yy The namesnd IDof the messages sent

Yy The events thatriggerthe transmission of messages.

This overview is meant to provide a description of the main structures and concepts used within this
document, to facilitate the review of the individual topics and cases covered within.

The messages that are sent be®n trading members and Optiq are referred to as private messages whereas
the messages that are sent by the external broadcasting systeengfarred to as public messages.

Private messages N6 SEOKI y3aSR SEOf dzar @St & ogyimadhibgengingBa Of A Sy i
order entry gateways, for example to request information from the system or to issue a command (e.g., enter

an orda). Private messages are also sent back by Qjatiqrder entry gateways (OEGsg @ KS Ot ASy (i Qa
to provide he information requested, or confirm that a command has been successfully executed (or not),

as well as to notify of trades, etc.

Public nessagesare sent by Optig via MD® provideto all subscribing clients with anonymized Market
data, such as ordemntered, best limits, trades executed, market events, updated limits, etc.

The diagrams in this document express representative examples of message sequenatbeascenarios
can be figured out from the ones describmside that documentThe detail®f the message contents may
vary depending on the example.

The diagrams ab endeavour to represent as close to reality as possible the sequence in which events and
steps occur, and messages are sent. This introduction provides indication when suchreaseisfeasible
to represent faithfully due to complexity of graphical repentation.

For a complete description of the messages and their fields, please refer to the associated document:
Yy Optiq Order Entry Gateway Messages Specifications SBE

Yy Optiq Oder Entry Gateway Messages Specificatieb§

Yy Optiq Market Data Gateway Messages Specifications.

© 2021Euronext N.V- All rights reserved. 7 4.0.1
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1.2 MESSAGE CODES AND NAMES

1.2.1 Private Messages

Possible Direction:
Yy Inbound- Clientu OEGFrom Client To OEG)

y' Outbound- Clientt OEETo Client From OEG)

Order Entry Gateway message identifiers, which include message codes and names, are provided throughout
the message kinematics section as shown below:

V' For Inbound messages (example R@wOrdermessage):

>

01 NewOrder

01 represents the SBBin Code.
represents the FIX Code.

y" For Outbound messages (example Aakmessage):

032] Ack
-

03 represents the SBE Bin Code.
represents the FIX Code.

Yy When there is a difference of kinematics between SBE Bin and Ro¢gs) the flows are distinguished
as shown below (example of CollarBreachConfirmation)

20 CollarBreachConfirmation
-

The SBE Bin message Code is represented alongside the Flxtiinem

Yy The exhaustive list @BE Bin and Fixessage codes amthmes is provided in the table below:

l\?eBsEs;;r; MesSsESeBlilname Me':szfalge
Code Code
01 New Order D
03 Ack 8
04 Fill 8
05 Kill 8
06 Cancel Replace G
07 Reject 9

© 2021Euronext N.V- All rights reserved. 8 4.0.1
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SBE Bin FIX

Message MesSSESeBI:lname Message
Code Code

08 Quotes i
09 Quote Ack b
10 Quote Request AG
12 Cancel Request F
13 Mass Cancel q
14 Mass Cancel Ack r
15 Open Order Request AF
17 Ownership Request Ack u29
18 Ownership Request u18
19 Trade Bust Notification 8
20 Collar Breach Confirmation
28 Price Iput Ul
32 Liquidity Provider Command uz
33 Ask For Quote UL
34 Request For Execution UM
35 RFQ Notification u3s
36 RFQ Matching Status U36
39 UserNotification CB
50 Instrument Synchronization List u50
51 Synchronization Time Us1
72 RFQ Audit u72
73 Wave For Liquidity 6
74 Wave For Liquiditilotification u73
100 Logon A
101 Logon Ack
102 Logon Reject 3
103 Logout 5
106 Heartbeat 0
107 TestRequest 1
108 TechnicalReject

1.2.2 Public Messages

Possible Direction:
Yy Outbound- MDGu Client(From MDG To Client)

Market Data Gateway messagdentifiers, which include message codes and nama® provided
throughout the message kinematics section as shown below:

© 2021Euronext N.V- All rights reserved. 9 4.0.1
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1001 MarketUpdate

V' The eXaustive list of message codes and names is provideckitathle below:

Message Codeg Message Name
1001 Market Update
1002 Order Update
1003 Price Update
1004 Full Trade Information
1005 Market StatisChange
1006 Timetable
1007 Standing Data
1008 Real Time Index
1009 Statistics
1011 IndexSummary
1012 Strategy Standing Data
1013 Contract Standing Data
1014 Outright Standing Data
1015 LongOrder Update
1101 Start Of Day
1102 End Of Day
1103 HealthStatus
1104 Trade Retransmission Start
1105 Trade Retransmission End
2101 Start OfSnapshot
2102 End Of Snapshot

1.2.3 Graphical representations

The diagrams in this document represent the following components:

y' TheoverallOptig systemwhich is the new integrated trading platform for the Euronmdrkets, shown
as below:

Yy The Order Entry Gateway which is the private interface between clients and the matching engine:

© 2021Euronext N.V- All rights reserved. 10 4.0.1
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V' The Market Data GatewdDG)which semls public messages to the Market:

[a)

y ¢ KS Osystedny, tisedby the clietd send and receive private messadesand from the matching
engine here referred to as Broker

Brok

Yy And the Market representall the publicly available dataent by the exchang® all subscribers of the
public feeds

Note: for readability purposes the field names in the graphs are abbreviatedDedgr Quantityis referred
to asOrderQty etc.

1.2.4 Main Principles

A request sent p a client will usually:

Yy Trigger an outbound acknowledgment message from the matching engiizh is exclusivelgentto
this client and in some cases this can be followed by other notification messages;

Yy Trigger one or seral market data messages if threquest has a direct impaoh the Central Order Book
(COB).

Below is an abbreviated, generic example of the interaction of messages, for the submissihevaDeder
(01) (FIX Dinessage:

© 2021Euronext N.V- All rights reserved. 11 4.0.1
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01 NewOrder

1002 OrderUpdate (add order)

A
arket

1001 MarketUpdate (limits)

>

When required diagrams may includévision into steps of the scenarios displayed, that deéneated by
dotted lines, and are denoted by the number of the step. Numbers denoting the steps in the diagram
correspond to the numbers used in the explanation below the diagram.

More detailed digrams may include additional details for the individuassages, such as, Side, Order
Priority, Price, Quantity, etc.

1.2.5 Important Notes

1.2.5.1 Private and Public feed reconciliation

The following diagram explains how the members can reconcile their ordevssthe Private and Public
data feedusingthe field namedOrder Priority Please review the note drder Priorityfield at the end of
this section

© 2021Euronext N.V- All rights reserved. 12 4.0.1
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() 01 NewOrder — —
OrderQty: 10000
OrderPrice: 100
Side: Buy 03 Ack
- 1002 OrderUpdate (add buy order)
Order Priorty iy | T -
Ack Type: New Order Ack Previous Priority: Null Value
1015 LongOrderUpdate (add buy order)
o -
Order Priority: Priority 1
Previous Priority: Null Value
1001 MarketUpdate (limits) I
06 Replace
OrderQty: 8 000
OrderPrice: 100
Side: Buy
Order (D :1 03 Ack 1002 OrderUpdate (without loss of priority)
Order Priority; Number 1 (O] Order Priority: Priority 1 . E
Order ID: 1 D Previous Priority: Null Value —
Ack Type: Replace Ack 5]
= 1015 LongOrderUpdate (without loss of priorit s
= ___________yb
Order Priority: Priority 1
Previous Priority: Null Value
1001 MarketUpdate (limits)
06 Replace
OrderQty: 8 000
OrderPrice: 110
Side: Buy
Order ID: 1 03 Ack 1002 OrderUpdate (withloss of priority)
Order Prior‘r% Priority 2 Order Priority: Priority 2
Ack Type: Reédaecrelgclk Previous Priority: Priority 1
1015 LongOrderUpdate (withloss of priority)
g
Order Priority: Priority 2
Previous Priority: Priority 1
1001 MarketUpdate (limits)

i A Broker sends a privatéewOrder(01) (FIX Dnessage to enter a new buy omdeith a quantity of
10,000and a price at 100.

OEG sersl back a privaté\ck (03) (FIX 8inessage to confirnthe successful receipand technical
processing of therder. Thsmessagerovidesthe value of theOrder Prioritythat is used in the market
data feed as the order identifier.

The order enters therder book without matchinga publicOrderUpdate(1002) messagand a public
LongOrderUpdate(1015) message (Fixed Income segment,-anonymous only) areent to the
marketby MDGto add the orderidentified by itsOrderPriority, followed by anotheMarketUpdate
(1001) message to update the limits.

¢ The sameBroker sends a privatReplace(06) (FIX Qimessage taeducethe quantity ofits order to
8,000.

OEG sends back a privatek (03) (FIX 8inessage to confirnthe successful receipt antéchnical
processing of therder modification.

A publicOrderUpdate(1002) messagand a publid.ongOrderUpdatg1015) message (Fixed Income
segment, noranonymous only) aresent to the marketby MDG,to updae the order quantity,
identified by itsOrderPriority, and another publicMarketUpdate(1001) message to update the limits.

© 2021Euronext N.V- All rights reserved. 13 4.0.1
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£ Then the same Broker sends another prlvRBpIace(OG) (FIXG) message to change the price of its
order to 110.

OEG sends baekprivateAck (03) (FIX 8nessagehe succesful receipt and technical processing of
the order modification

A publicOrderUpdate(1002) messagand a publid_ongOrderUpdat€1015) message (Fixed Income
segment, noranonymous only) areent to the markéto update the orderprice, identified by its
PreviousPriority and its newOrder Priority and aother publicMarketUpdate (1001) message to
update the limits.

Note: Order Prioritys a numeric value, representing the priority of theler. The order wh the lowest value
of Order Priorityhas the highest priorityOrder Priorityis unique per Symbol Index and EMM.

Order Priorityis used as the order unique identifier for the market data feBdevious Prioritys
populated only when thee is an update \th loss ofpriority and for deletion of orders.

Hence in case of update with loss of priority, clients should remove from their market sheet the order
identified in thePrevious Prioritand add a new order with th©rder Prioritynewly provided.

1.2.5.2 Trade,Collars and Full Trade Information generation

A public messageFullTradelnformation(1004)is sentin a dedicated Postrade channekach time a
MarketUpdate (1001)following a trade is disseminated to timearketby MDG But for readability purposs
it is not shown on the kinematics diagrams.

And everytime there is change ithe reference pricedynamic collargre disseminated in thMarketUpdate
(1001)message wittihe trade.Butfor readability purposeit is not shown on the kinematics diagrams.

Exanple:
The Last Traded Price of an instrument was 100, low dynamic collar was 95, and high dynamic collar was 105.

If a trade occurs and modifies the LTP to 101 (lowadyincollaris updated to 96, and high dynamic collar is
updated to 106) then the followig sequencef public messagesill be sentoy MDG

1001 MarketUpdate (Trade + Collars)

>
>

1004 FullTradelnformation

However, to improve readability, in cases whenever trades occur and cause an update of the dynamic collars
only the following message will be representadhe diagrams

1001 MarketUpdate (Trade)

>
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In all the diagrams of this document multiple private messages resulting from the same evefil (€4,
(FIX 8messageslue to a trade execution) are represented as if they were sent one by one

04 Fill 1001 MarketUpdate (trade)

o
Q
S
m
()
) 04 Fill
X
<
m

(
O}
[a)

Market

This is done to reduce corgxity of the graphical representation and to improneadability. In realitysuch
messagesire sent at the same mometn the different brokers:

1001 MarketUpdate (trade & limits)

Market

For the rest of thisdocument please assume thatessages resulting from the ree event and sent to
different clients are sent at the same moment.

1.2.5.4 Market Update and(Long)Order Update generation

All kinematics described in this document are common across Regulated Mankief8arants Markets
unlessspecified in bracket@s it is the case for Warrants kinematicB)e followingconventiors havebeen
adopted:

Yy For all Cash Equities, Bonds, anéf REgulatedlarkets éxcludingBest Of BookBOB, as well as the
Warrant & Cetificates on the new Market Models) Optig MDG will provi@rderUpdate and
LongOrderUpdate (Fixed Income segment, ne@monymous only)messages andViarketUpdate
messages (containg only BBOs and not the depth of the order book).

Yy MarketUpdate message foExecution Summary is the first message sent after an execution but for

readability purposes this message is not displayed in kinematics.
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TheMarketUpdatemessage always foIIows mrderUpdatemessageand aLongOrderUpdatenessage
(Fixed Income segment, n@nonymous onlywhen notifying a limit (BBO). In case of a trade a
MarketUpdate message is disseminated for the trade, followed byoaderUpdatemessageo update
the book and anotheMarketUpdatemessage for the update of the limits (BBO).

Yy ForBOBavalable within the Cash Markets, Optig MDG wik provide OrderUpdatemessages at all: it
will only provideMarketUpdatemessages, with the full depth dfi¢ order book (no BBO).

V' For the Warrant & Certificates on the new Market Model, Optig MDG natllprovide OrderUpdate
messages at all: it will only providiéarketUpdatemessages for BBOs and foettull depth of the order
book.

Example:
After a trade tikes place, the following MDG messages are displayed in the kinematics diagrams:

1001 MarketUpdate (Trade) >

1002 OrderUpdate (Update Buy and/or Sell orders) >

1015 LongOrderUpdate (Update Buy and/or Sell orders)>

1001 MarketUpdate (Limits) >

This scenario is different for the kinematics of the Regulated Market and Warrant & Certificates on the New
Market Models:

For Requlated MarkdexceptBOB, it should be read as followed:

>

1001 MarketUpdate (Trade)

1002 OrderUpdate
(Delete/Update Order X + Add New/Update Order Y)
1015 LongOrderUpdate

(Delete/Update Order X + Add New/Update Order Y)
1001 MarketUpdate (BBOs) l

Remark: There iso disseminéion of the market depthin the MDGMarketUpdate (1001)message.

ForBOB availablewithin the Cash Markets, the scenario is as follows:

1001 MarketUpdate (Trade)

>
>

1001 MarketUpdate (Limits)

Remark: There iso MDGOrderUpdate(1002)message dissemination f&OB

Forthe Warrant& Certificateson the NewMarket Model, the scenario is as follows:

1001 MarketUpdate (Trade)

>
>

1001 MarketUpdate (Limits + BBOs)
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Remark There |$0 MDGOrderUpdate(lOOZ)message dlssemlnatlon for Warrant & Certlflcates on the New
Market Model.
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The following publiecnessages contairepeating sections:

PriceUpdate;

OrderUpdate;

LondOrderUpdate(Fixed Income segment, neanonymous only)
MarketUpdate;

MarketStatusChange.

B D> >

Detailed information regarding repeating sections can be found in the docuniemtmnext Cash and
Derivatives Marketsg MDG Client Specifications

2.1  TRADING SESSION MANAGEMENT

2.1.1 Initialisation of a New Trading Day

1101 StartOfDay >
1006 Timetable >
1007 StandingData -
1005 MarketStatusChange (Inaccessible) -
1002 OrderUpdate (Clear Book) >
1001 MarketUpdate (Clear Limits) > E
e
1003 PriceUpdate (Reference Prices, ...) (]
Kill Reason: Order Eiminated due to > E
Corporate Event|

05 Kill 1002 OrderUpdate (Context)

Kil Reason: Order expired
. 1015 LongOrderUpdate (Context)

.
05 |5 Kill
Kill Reason: Order expired 1001 MarketUpdate (BBO or Full Limits)

1005 MarketStatusChange (Closed)

At the initialization of each new trading day the Exchange sends the following public messages (the

generation segance is guaranteed to always be the same):
Yy StartOfDay(1101)messageit is always the first message of the day, which indicates the date of the
trading session.
Timetable(1006) messagét provides all the trading patterns that are used across all tsguments.

y

Yy StandingDatg1007)messageFor every single instimentit provides to the members all the necessary
data for the trading day.
y
Y

MarketStatusChangg100) messagefor every single instrument is sentwith Book Stateset to
‘Inaccessible Tradng Periodset to'Openingand Rebroadcast Indicataet to'0'.

OrderUpdate(1002) message: For every single instrumentorder driven marketthe order book is
cleared at the beginning of the day.

© 2021Euronext N.V- All rights reserved. 18 4.0.1



Optig® Kinematics Specifications Common Kinemati&srer-Use—the—Home-tab—to—apply
Heading-1:1:RPart Title to-the text that youwant to-appearhere.

Trading Session ManagemEﬂeﬂ—U-se—the—Heme—tab—to

MarketUpdate(lOOl) message: For every single |nstrumha Ilmlts are cleared at the beglnnlng of the

day.

PriceUplate (1003) message:For every single instrument, it provides all updated reference prices
complementary to the BBO for trading (Closing Prices, Uncrossing Price, Valuation Prices, Min/Max Out
of Session Trade Prices, Net Asset value for eligibteuments).

OrderUpdate (1002) and LongOrderUpdate(1015) (Fixed Income segment, ranonymous only)
messags: All the live orders are broadcasted at the beginning of each trading day for eéaghle
instrument, with Rebroadcast Indicataet to'1'. All the expired order§GTD and GTC orders reaching
expiry datg are removed from the scope of lives orders and not sent to the Market. Thus a pfiflate
(05) (FIX 8nessage will be sent for each exmirerder.

MarketUpdate (1001) messageFor every sintg instrunent it provideseither the BBO for ordedriven
markets orall the limitsfor the other marketswith Rebroadcast Indicataet to'1'.

If relevant, static and dynamic collars are also sentrafte limits.

MarketStatusChang¢1006) messageFor every single instrument Book Stateset to'Closedls sent at
the scheduled time

On private messaging side, Changes due to previous trading day Corporate Events triggering cancellation of
orders willbe communicated aKill (05) (FIX 8) messages at the start of day.

2.1.2 End Of Day

1005 MarketStatusChange (Closed)

vy

1002 OrderUpdate (Remove expired order)

Kill Reason: Done for Day

MDG
Market

1002 OrderUpdate (Remove expired order)

Kill Reason: Done for Day

1001 MarketUpdate (Limits)

vy

1005 MarketStatusChange (Inaccessible)

1102 EndOfDay

At the end of therading day when the instrument is in Closed Statapired ordergDay orderonly)
arekilled, thus a privatéill (05) (FI>8) message along with a publ@rderUpdate(1002 message will
be sent for each expired ordealong withMarketUpdate (1001)for the limits.

At the scheduled time MarketStatusChang€1005 messagés sent for thelnaccessibl@hase.
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The publ|dEndOfDa)(1102)message is always the Iast message sent by the Exchange it notifies that
the platform and its network are now closgohembers cannot send nor receive messages until the

next trading day).

Note: Clients should be aware that orders eliminated at &mel of the session will not be #ezroadcast at the
start of the next trading session. In case of disconnection at the end sEt$gons, clients are advised
to remove any expired Day orders from their book.
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Please note thaall administative messages exchanged between the clamd the exchange are
issued peOE sessiofphysical connectign

2.2.1 Successful Logon

C
100 Logon
Logical Access ID: A o
OE Partition ID: 1 2
Last Message Seq Num: 0 (O] —
Software Provider: NULL Ia) ®
Queueing Indicator: False (Reject) E

101 Logon Ack

Last Client Message Seq Num: 0

At the beginning of each trading day the members must log on to the Order Entry Gatewayopri
send any other message.

In order to initiate the connection the broker sendd.agon(100) FIXA) messagelf the logon is
succesful the OEG sends backagorAck(101)messagdonly in SBE Bin protocol)

In FIX protocol, if the logon is succe$she OEG sends back.agon(A) messageWhile inSBE the
sequence numbers start from 0, in FIX the sequence numbers start from 1.

No message is sent to the Market.
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2.2.2 Logon Rejection

Logon rejectiorbehaviourprescribed by the FIX protocol is differentrfiadhat adopted for SBE, and
for this case two different diagrams are provided, each one specific to the protocol. While at high level
the behaviourmight be different, the result of the Logon Rejection wilthe same.

2.2.2.1 Logon Rejection in SBE

100 Logon

Logical Acces ID: A

OE Partition ID: 1

Last Message Seq Num: 0
Software Provider: NULL .
Queueing Indicator: False (Reject)

Market

102 Logon Reject

~ Logon Reject Code : XX
Last Client Message Seq Num: 0
Last Message Seq Num: 0

A broker sends &ogon(100) message in order to initiate the connection with the OEGorifany
reason theLogon(100) messagés not acceptedthe OEG sends bacK.agorReject(102) message.
No message is sent to the Market.
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C
( \ )
LogicalAccessID: ???
OEPartitionID: 2??
SessionStatus: 5 (Invalid username
or password)
LogicalAccessID: A
OEPartitionID: 1
NextExpectedMsgSegqNum: 0
4+
O] @
s
[a)] =
SessionRejectReason: '5' (Value is incorrect E E
(out of range) for this tag)
LogicalAccessID: A

OEPartitionID: 1
NextExpectedMsgSegNum: 1
EncryptMethod: 1

SessionRejectReason: 7 (Decryption problem)

SessionStatus: 104 (Invalid Logon Value)

A broker sends bogon(A) message in order to initiate the connection with the OEG. If for any reason
the Logon(A) message is not accepted, the OEG sends blaolaut(5) message.

Additionally, &G sensla Reject(3) message if theogon(A) ispoorly formatted

i A brokersends aLogon(A) message in order to initiate the connection with the OEG. Ifiithds
LogicalAccessl@ndOEPartitionlre wrong or not recognized for the associaehde€ComplDOEG
sendsback aLogout(5) message witBessionStatuset to '5' (Invéid username or password).

¢ A broker sends &ogon(A) message in order to initiate the connection with the OEG. If the field
NextExpectedMsgSegNussetto '0', OEG sergbad aReject(3) message with SessionRejectReason
set to'5' (Value is incorrect (out of range) for this tag).

£ A broker sends &ogon(A) message in order to initiate the connection with the OEG. Iféthee of
the field EncryptMethodis different than '0', OEG seds back a Reject (3) message with
SessionRejectReason setTb(Decryption Problem)

No message is sent to the Market.
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Admin Messag

2.2.3 Logout

Logoutbehaviourprescribed by the FIX protocol is different from that adopted for SBE, and for this
case two diffeent diagrans and descriptions of steps are provided, each one specific to the protocol.
While at high level théehaviourmight be different, the result of the Logout from the system will be

the same.
Logout is used to improve session management proce3ses.mesage identifies to the exchange if
the client has disconnected on purpose or because of technical issue.

Note: Thiswill trigger the Cancel on Disconnect mechani@nly on the specific orders on which it is
enabled).

2.2.3.1 Logoutin SBE

103 Logout

Log Out Reson Code: 0 (Regular logout by D
client)

Broker
Market

In order to log out the broker sendslagout(103)message, OEG immediately closes the physical
connection. No message is sent to the Market.

2.2.3.2 Logoutin FIX

SessionStatus: 100 (Regular logout by client)

D
Market

SessionStatus: 4 (Session logout complete)

In order to log out the broker sendslagout (5) messagevith SessionStatuset to'100 (Regular
logout by clien). In responseOEGfirstly sends back alogout (5) confirmation messagevith
SessionStatusetto '4' (Regular logout complete) aritlen closes the physical connection.

No messagés sent to the Market.
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¢
. After n second of
— inactivity on the OEG side
2 Q
= a)
o0 106 0] Heartbeat

After n seconds)of inactivity on its side (ie. wimthe OEG has not sent any message sirszeonds)
the OEG sendsldeartbeat(106) (FIX Onessage to the brokeithe broker does rtchave to respond
anything;it is only a notification from the OEG.

=
Q
~
—
©
=

Note: The value oh will be providedfor each Optiq Segmeirt the Connectivity Specifications

2.2.5 Test Request

107 TestRequest

-
Q
~
—
(5]
=

106 Heartbeat

Test Request from Exchange Client

After n second(s) of inactivity on the broker side (i.e. when the OEG has not received any message
sincen second(s)) the OEG send¥estReques{107) (FIX 1) message to the broker.

The parameten is identified per Optig Segment in the Connectivity spedifices as the period of
inactivity.
For SBE:

§ If the broker issues a message in the followirgecond(s), thdestReques(107) is ignored.

Note the message issued by the member can belaartbeat(106) message or any other
application message (suchldswOrder(01),CancelReplacé6).

§ If the broker does not issue any message in the followiegcond(s), the OEG closes the
connection. (This triggers the Cancel on Disconnect mechanism on thes dodevhich it is
enabled.)
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Broker has secondgo answer with eHeartBeat(0) messages, containing the same value in
TestReql@112), as the one sent in the originedstReques{l) message sent by the OEG.

§ Following receipt of the TestRequd4&) message, and for the duration of the inactivity period
broker may send other messages, including application messagddemntBeat(0) messages.
The application messages (sucH\N&wOrdeiSingle(D),CancelReplacéG)) will be processed by
OEG

§ Attheend of the period of inactivity if the broker has not anseemwith aHeartBeat(0)
message that contains the expected valud estReqld112), the client will be disconnected.
(This triggers the Cancel on Disconnect mechanism on the orders for wisienéhled.)

Ted Requestfrom Client to Exchange

TheTestReuest(107) (FIX 1) message can also be sent by the Broker, in this case the OEG will
respond with aHeartbeat(106) (FIX 0) message:

107 [1] TestRequest

G
Market

106 Heartbeat
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2.3 ENTERING AN ORDER

2.3.1 Incoming Order Fully Matched

01 NewOrder

1]
OrderQty: 10 000
Side : Buy
03 Ack
Order ID: 1
Ack Type: New Order Ack
) 01 NewOrder
OrderQty: 8 000
Side : Sell
03 Ack
riD: 2
Ack Type: New Order Ack
04 Fill
riD: 1
Last Traded Sharss 8 000
s Q.
Execuuon 1D: 1
04 Fill

Order ID: 2
Last Traded Shares 8000

0
Execulmn %1

) —
1002 OrderUpdate (add buy order)
—
1015 LongOrderUpdate (add buy order)
ot
1001 MarketUpdate (limits)
—
© g
e 3
= >
1001 MarketUpdate (trade)

1002 OrderUpdate (update buy order gty)

1015 L(ﬂg OrderUpdate (update buy order gty)

1001 MarketUpdate (limits)

i A Broker ends a privatédNewOrder(01) (FIX Dinessage to enter a ne®uyorder with a quantity of

10,000.

OEG sends back a privatek (03) (FIX 8inessageto confirm the successful receipt antéchnical

processing of therder.

The order enters the order book thibut matching and a publi©rderUpdate(1002) messagand a
public LongOrderUpdatg1015) message (Fixed Income segment,-anonymous only) areent to
the market to add the order and MarketUpdate (1001) message to update the limits.

¢ Another Brokersends a privatédNewOrder (01) (FIX Dijnessage to enter a newellorder with a

quantity of 8,000.

OEG sends back a privadek (03) (FIX 8jnessageto confirm the successfukeceipt and technical

processing of the order

The entering order immediately mettes the first order and OEG sends back a priFdtéd4) (FIX 8)
message to each broker fublishthe trade execution.

A public MarketUpdate (1001) message is sent to thmarket for the trade, along witta public
OrderUpdate(1002) messagand a publidt.ongOrderUpdat€1015) message (Fixed Income segment,
non-anonymous only}o update the first order Buy) with remaining quantity (®00) followed by
anotherMarketUpdate (1001) message to update the limits.
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Note:

There |s no removal of ﬂnsell ordelm the last publl@rderUpdate(lOOZ)message as itis immediately
matched and thus never enters the book.

2.3.2

Incoming Order Partially Matched

Y —
01 NewOrder 1002 OrderUpdate (add buy order) >
g:’sf%‘z;” 000 Ack Type: New Ordar Ack
! 03 [3] Ack 1015 LongOrderUpdate (add buy order) |
1001 MarketUpdate (limits) >
01 NewOrder
derQty:
soe'S 03 [3] Ack (0) ©
Order ID: 2 % a
Ack Type: New Order Ack s
04 Fill 1001 MarketUpdate (trade)

riD: 1
Last Traded Shares 8000
St 1

Execullon

1002 OrderUpdate
(remove buy order & add sell order leaves qty)
1015 LongOrderUpdate
- s o o e s o
(remove buy order & add sell order leaves qty)

1001 MarketUpdate (limits)

04 Fill

Last Traded Shares 8 OOO

Leaves Qy: 2
Exectiion ID: 1

A Broker sends a privatéewOrder(01) (FIX Dinessage to enter a neduyorder with a quantity of
8,000.

OEG sends back a privadek (03) (FIX 8jnessageo confirm the successful receipt and technical
processing of therder.

The order enters the order book without matching and a publiderUpdate(1002) messagand a
public LongOrdeUpdate (1015) message (Fixed Income segment,-anonymous only) areent to
the market to add the order and larketUpdate (1001) message to update the limits.

Another Broker sends a privatéewOrder (01) (FIX Djnessage to enter a neBellorder with a
quantity of 10,000.

OEG sends back a privaek (03) (FIX 8jnessae to confirm the successful receipt and technical
processing of therder.

The entering order immediately matches the first order and OEG sends back a pill4@é) (FIX 8)
messagéeo each broker to notify the trade execution.

A public MarketUpdate (1001) message is sent to the market for the trade along watipublic
OrderUpdate(1002) messagand a publidt.ongOrderUpdat€1015) message (Fixed Income segment,
non-anonymous only)o remove theBuyorder and add theSellorder with its leaves quantity (D00)
followed by anotheMarketUpdate (1001) message to update the limits.

© 2021Euronext N.V- All rights reserved. 28 4.0.1



Optig® Kinematics Specifications Common Kinemati&srer-Use—the—Home-tab—to—apply
Heading-1:1:RPart Title to-the text that youwant to-appearhere.

Enterlng an Ord@#er—l—u-se—the—l:leme—tab—te—apply

01 NewOrder

OrderQty: 10 000
Side : Cross

03 Ack

Order ID: 1
Ack Type: New Order Ack

03 |5 Ack 1001 MarketUpdate (trade)

Order ID: 2
Ack Type: New Order Ack
04 Fill
Order ID: 1
Side: Bu
Last Traded Shares 10 uoé
Execullnn Ig 1
04 Fill
Order ID 2
Last Traded Shares 10 000
Execullurﬁs 1

Market

i A Broker sends a privatéewOrder (01) (FIX Dpessage to enter a new order with a quantity of 10,000
and aCrossside.

OEG sends batwo private Ack(03) (FIX 8nessageto confirmthe successful receipt and technical
processing of the croswzder.

The enteringCrossorder is immedhtely filled fa its total quantity of 10,000 and OEG sends back two
private Fill (04) (FIX 8nessages to the broker to notify the trade full execution.

ApublicMarketUpdate (1001) message is sent to the market for the trade.

2.3.4 New Order Rejected

01 NewOrder

ClientOrderlD : 1
Side: Buy
OrderQty: 10 000

07 Reject

ClientOrderlD: 1
ErrorCode : XXX

arket

i A Broker sends a privatéewOrder(01) (FIX Dnessage to enter a new buy order with a quantity of
10,000.

If the order is rejected OEG sends back a privEct(07) (FIX8) message with an Error Code. The
reason of the rejectin can be found using the Error Code within Ereor list documentNo message
is sent to the Market.
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Immediate Or Cancel Order Partially Filled
~—— 01 NewOrder — M
OrderQty: 8 000
Side: Buy
03 Ack 1002 OrderUpdate (add buy order)
N e S >
vpe: NeworderAe 1015 LongOrderUpdate (add buy order) |
1001 MarketUpdate (limits) »
01 NewOrder
OrderQty: 10000
Side: Sell s
g TimelnForce: 10C 03 Ack o g
o Order ID: 2 % E
Ack Type: New Order Ack s
an
04 Fill 1001 MarketUpdate (trade)
Order ID: 1 >
Las(TvadfgageﬁyS 809%
oo §
04 Fill 1002 OrderUpdate (remove buy order)
Order ID: 2
Last Traded 8000
Leaves Qty: 2 000
Execution ID: 1
05 Kill 1001 MarketUpdate (limits)
< Order ID: 2
Kill Reason: 10C

A Broker sends a privatdewOrder (01) (FIX Dinessage to enter a neduyorder with a quantity of
8,000.

OEG sends backpaivate Ack (03) (FIX 8jnessageo confirm the successful receipt and technical
processing of therder.

The order enters the order book without matchingdaa publicOrderUpdate(1002) messagand a
public LongOrderUpdate(1015) message (Fixed Income segment,-anonymous only) arsent to
the market to add the order and larketUpdate (1001) message to update the limit.

Another Broker sends a privatéewOrder (01) (FIX Djnessage to enter a neBellorder with a
quantity of 10,000 and a validity condition of Immediate or Cancel (I0C).

OEG sends backpaivate Ack (03) (FIX 8inessageto confirm the successful receipt antéchnical
processing of therder.

The entering order immediately matches the firstler for a quantity of 8,000 and OEG sends back a
privateFill (04) (FIX 8nessage to each broker to notify the trade execution. As the remaining quantity
cannot be imméiately filled, OEG sends back to the second Brokeélt €05) (FIX 8nhessage to casel

it.

A public MarketUpdate (1001) message is sent to the market for the trade along watipublic
OrderUpdate(1002) message to remove the first ord&ug), followed by anotherMarketUpdate
(1001) message to update the limits.
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( ) 01 NewOrder () ( )
L OrderQty: 8 000
OrderPrice: 100
Side : Buy 1002 OrderUpdate (add buy order) >
s e e S8 | 1015 LongOrderupdate (i tuyorden | _,
< 03 Ack
1001 MarketUpdate (limits) »
f 01 NewOrder
rd
gd:rQSZIIl.OOOO (O] E
Order Type: Market To Limit (13 Ack % =
Order ID: 2 =
Order Price : 100
Ack Type New Order Ack
04 Fill 1001 MarketUpdate (trade)
Last Traded Sharcs soog 1002 OrderUpdate
Seionts 1 (remove buy order & add remaining MTL qty as limit )
1015 LongOrderUpdate
(remove buy order & add remaining MTL gty as limit )
04 Fill 1001 MarketUpdate (limits)

LastTraded Shares 80[1)
ExecunonlD 1

i A Broker sends a privatéewOrder(01) (FIX Dnessage to enter a ne®uyorder with a quantity of
8,000 a price of 100.

OEG sends back a privatek(03) (FIX 8)o confirmthe successful receipt and technlgarocessing of
the order.

The order enters the order book without matchirsgpublicOrderUpdate(1002) messagand apublic
LongOrderUpdate(1015) message (Fixed Income segment,-ananymous only) areent to the
market to add the order and a publdarketUpdate (1001) message to update the limit.

¢ Another Broker sends a privatéewOrder (01) (FIX Djnessage to enter a newellorder with a
quantity of 10,000 and a Markd&toLimit (MTL) order type.

OEG sends back a privaek (03) (FIX8) messageto confirm the successful receipt and technical
processing of therder, with Ack TypeNew OrderAck,Order Price100.

The entering order immediately matches the first order for a quantity of 8,000 and OEG sends back a
private Fill (04) (FIX 8nessage to ezh broker to notify the trade execution.

A public MarketUpdate (1001) message is s# to the market for the trade along witla public
OrderUpdate(1002) messagand a publidt.ongOrderUpdat€1015) message (Fixed Income segment,
non-anonymous onlyjo remove the first order Buy) and add theemaining quantity of the MTL (sell)
order trarsformed into alLimitorder at the price of 100followed by anotheiMarketUpdate (1001)
message to update the limits.
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2.3.7 Triggered Stop Orders

Initial Order Book :

Broker C : Buy 1 lot at 110
Broker D : Buy 1 lot at 80

01/0] NewOrder

OrderQty: 1
OrderPrice: 120
Stop Trigger Price : 110
Side: Buy
Order Type : Stop Limit 03 [8] Ack
Order ID: 3|
Ack Type: New Order Ack|
01/D] NewOrder
OrderQty: 1
OrderPrice: 70
Stop Trigger Price : 80
Side: Sell
Order Type : Stop Limit 03 [8} Ack
Order ID: 4|
Ack Type: New Order Ack|
01 NewOrder

OrderQty: 2
Side: Sell

Order Price: 80 03 [8] Ack

Order ID: 5|
Ack Type: New Order Ack|

04 (5] Fill

Broker E

Order ID: 5
Last Traded Price: 110
Last Traded Shares: 1

1001 MarketUpdate
(trade @110 & trade @80)

ko]
o =
1002 OrderUpdate ©
2 | S
= (remove the two buy orders)
Broker C
1001 MarketUpdate (limits)
Broker D
1002 OrderUpdate (add buy triggered stop)
Order ID: 3 =
Side: B
Ack Type: Stop Tegorad Aek 1015 LongOrderUpdate (add buy trig. stop)

1001 MarketUpdate (limits)

03 [3] Ack

Order ID: 4

Side: Sell

Order Price : 70

Ack Type: Stop Triggered Ack

048] Fill

1001 MarketUpdate
(trade @120)

1002 OrderUpdate

(remove the buy order)

1 Broker '

Brok

1001 MarketUpdate (limits)
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There are already two limit orders in the order book, one buy at price=11@aackity=1 and another
buy at price=80 and quantity=1

i Broker Asends a privat?dNewOrder(01) (FIX Dinessage to enter a ne®top Limit Buyrder with
Trigger=110 and Price=02

OEG sends back a privatek (03) (FIX 8inessageto confirm the successfuteceipt and technical
processing of therder.

No public message is generated.

¢ Broker B sends a privattNewOrder (01) (FIX Dinessage to enter a ne®top Limit Selbrder with
Trigger=80 and Price=70.

OEG sends back a privaiek (03) (FIX 8nessageto confirm the successful receipt and technical
processing of therder.

No public message is generated.

£ BrokerEsends a privatdlewOrder(01) (FIX Dhessage to enter a ne@ell Limibrder with a quantity
of 2 and a price of 80.

OKS sends back a privatck (03) (FIX 8inessageo confirm the successful receipt and technical
processing of therder.

This order matches the twBuyorders thatare in the order book (price=118nd price=80), so OEG
generates four privat€&ill (04) (FIX8) messages, twior the Buyorders and two for theSellorder. And
this triggers the two Stop Limit Orders.

A public MarketUpdate (1001 message is sent to the market for the two trades (at 14d &0) and
the updated limits, along with a publiorderUpdate(1002) message to remove the first two orders
(Buy).

o OEG sends a privakeck (03) (FIX 8nessage tdroker Ato confirm the trigger othe Stop limit Buy
order.

The triggeredstop Limit Buprder enters the order book without matching and a pul@iaerUpdate
(1002) messageand a publicLongOrderUpdate(1015) message (Fixed Income segment,-non
anonymous only) &sent to the market to add the buy order (price=120).

OEG sends a privateck (03) (FIX 8nessage tdBroker Bto confirm the trigger of theStop Limit Sell
order.

The entering order immediately matches the first order and OEG sends back a pilig) (FIX 8)
YySaal3aS G2 SIFEOK ONBTSNI 6W! Q 8e=100.Q0 (2 y2GAF& GKS GNIRS

u»
O«

B

u»

dzii A 2 y

A public MarketUpdate (1001 message is sent to the market for the trade (at 120) and the updated
limits, along with a publi©rderUpdate(1002) message to removestHirst order Buy).

Note: The first Ack for the new Sop order) and the secondAck (for the triggeredStop order) are
differentiated by theAck Type
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] 01 NewOrder

o Order Qty: 1000 — o
Disclosed Qty: 300
Side: Buy
03 Ack 1002 OrderUpdate (add buy order for 300lots),
Order ID; 1 »
Ack Typeokdeevrlg%;gge 1015 LongOrderUpdate (add buy order) |
1001 MarketUpdate (limits) I
= 01/D] NewOrder
Order Qty: 300
Side: Sel
03 Ack
Order ID: 2
Ack Type: New Order Ack =
) 9] =
04 Fill [a) 1001 MarketUpdate (trade for 300 lots) =
Order ID; 2 = P> g
Last Traded e 00 1002 OrderUpdate (Remove buy order)
RSy ¢ B L >
. 04 O] Fill 1001 MarketUpdate (Limits)
Order ID; 1
Last Traded Shares: 300
Leaves Qty: 700
o Execution1D: 1
g
[S) 03 Ack 1002 OrderUpdate
= Order Ack Type: Re'iledlgggr’gla:ci (add new buy order for 300 lots)
1015 LongOrderUpdate
(add new buy order for 300 lots)

1001 MarketUpdate (limits) »

i Broker Asends a privatdtNewOrder (01) (FIX Dinessage to enter a neBuy Icebergrder with a
quantity of 1,000 and ®isclosedluantity of 300.

OEG sends back a privaiek (03) (FIX 8inessageto confirm the successful receipt and technical
processing of therder.

The order entershe order book without matching and a pubfirderUpdate(1002) messagand a
public LongOrderUpdat (1015) message (Fixed Income segment,-anonymous only) areent to
the market to add the order for 300 lots and a pubMarketUpdate (1001) message topdate the
limit.

¢ Broker Bsends a privaté&ewOrder(01) (FIX Dnessage to enter a ne®ellorder with a quantity of
300.

OEG sends back a privaek (03) (FIX 8jnessageo confirm the successful receipt and technical
processing of therder.

The entering order immediately matches the first order and OEG sends back a pill4lé) (FIX 8)
messa@e to each broker to notify the trade execution for a quantity of 300.

A public MarketUpdate (1001) message is sent to the market for the trade 00306ts along with a
public OrderUpdate (1002) message to remove the first ordeBug) , followed by another
MarketUpdate (1001) message to update the limits.
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Note:

Then OEG sends a prlvaetek(03) (FIX 8nessage t(BrokerAto notify the refill to the broke(Refilled
Iceberg Ack) and provideheOrderPriority of the order which allows to reconcile the ordergrivate
and public messages.

A public OrderUpdate (1002) messageand a publicOrderUpdate (1002) message and a public
LongOrderUpdate(1015) message (Fixed Income segment,-anonymous only) areent to the
market to add a new buy order of 300 lots alamith a publicMarketUpdate(1001) message to update
the limit.

In the case ofthe randomisation for the displayed quantity of theeberg order the member must
reconcile its order inhe market data feedby using theDrderPriority) to know exacy the disclosed
quantity of the order.Please note that the randomly refilled disclosedaqtity can never be smaller
than the original disclosed quantity.

Any Iceberg order that ientered into the book below the iceberg minimum amoupat has its total
amount updated to be below this amount, will be automatically converted to a Limit offies
conversion will be indicated to the clients in thck (03) message, by théck Type= Iceberg
Transformed to Limit due to Minimum size
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O
01 NewOrder
u Order Qty: 500 ( )
Disclosed Qty: 200
Side: Buy
03 Ack 1002 OrderUpdate (add buy order for 200lots),
Order ID: 1 .
o b | 2025 LongOrderypdate uanyeriey g,
1001 MarketUpdate (limits) >
= 01 /D] NewOrder
Order Qiy: 1000
Disclosed Qty: 650
Side: Sell
g 03 [3] Ack
o 352
Ack Type: rrvemrzg'%ier Ack
(O]
? 04 (2] Fill A Y
o < Order ID: 1 O = S
o el Gy 4 =
Execution 1D: 1
o o Order ID: 2
i el 28
ExecutionD: 1
x- 04 Fill 1001 MarketUpdate
c% < Last Trﬂg,’%ﬁ;v'%é (trade for 200 lots & trade for 300 lots)
aves
Execution10: 2 1002 OrderUpdate
(remove buy order & add sell order for 150 lots)
1015 Longorderupdate _ _ _
- i (remove buy order & add sell order for 150 lots)
04 Fill
1001 MarketUpdate (limits)
Order ID: 2

BrokKi
B

Last Traded 8ty: 300
Leaves Qty: 500
ExecutionD: 2

i Broker Asends a privat&lewOrder(01) (FIX Dhessage to enter a neduyorder with a total quantity
of 500 and alisclosedquantity of 200.

OEG sends back a privatek (03) (FIX 8inessageto confirm the successfuteceipt and technical
processing of therder.

The order enters the mler book without matching and a publ@rderUpdate(1002) messagand a
public LongOrderUpdatg1015) message (Fixed Income segment,-anonymous only) argent to
the market to add e order (qty=200) and a pubhdarketUpdate(1001) message to updathé limit.

¢ Broker Bsends a privat®lewOrder(01) (FIX Dnessage to enter a ne@ellorder with a total quantity
of 1,000 and alisclosedjuantity of 650.

OEG sends back a privatek (03) (FIX 8inessageo confirm the successful receipt antéchnical
processing of therder.
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£ The entermg order |mmed|ately matches the flrst order for an initial quantlty of Ay order
disclosed quantity) and OEG sends back a privéitd4) (FX 8)message to each broker to notify the
trade execution acording to disclosed quantity.

o The two orders then match for 300 (the remaining quantity of Bugorder) and OEG sends a private
Fill (04) (FIX 8nessage to each broker to notify the tradrecution.

ApublicMarketUpdate (1001) message is sent to the market for a trade of 200 lots, a tracd®0fots
along with a publidOrderUpdate (1002) messagand a publicLongOrderUpdate(1015) message
(Fixed Income segment, nemnonymous onlyjo remove the first order Buy) and add theSel order
for a disclosed guantity of 150 lgt®llowed by anotheMarketUpdate (1001) message to update the
limits.

Note: Partially traded Iceberg orders are not subject to the checks of minimum quantity

2.3.10 Breachinga Collarwith Suspension

01 NewOrder
L OrderPrice: 5
Side: Buy
Ack 1002 OrderUpdate (add buy order) >
1015 LongOrderypdate (@i byyorge) g |
Order ID: 1
AckType: New Order Ack 1001 MarketUpdate (limits) >
“ 01 D] NewOrder
=
d : Q
Qe © g
03 |5 Ack [a)] 1005 MarketStatusChange S
Order ID: 2 = > =
(instrument is reserved due to collar breached)
Ack Type: New Order Ack
1002 OrderUpdate (add sell order)

Y

1015 LongOrderUpdate (add sell order)

1001 MarketUpdate (limits)

indicative matchmg price sent periodically)
1003 PriceUpdat

i Broker Asends a privatdlewOrder(01) (FIX Dhessage to enter a neBuyorder with price=5, which
is lower than the low static collar.

OEG sends back a privatek (03) (FIX 8inessageo confirm the successfuteceipt and technical
processing of therder.

The order enters the order book without matching and a puBliderUpdate(1002) messagand a
public LongOrderUpdatg1015) message (Fixed Income segment,-anonymous only) areent to
the maket to add tre order and a publiMarketUpdate (1001) message to update the limit.
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¢ Broker Bsends a prlvatNeWOrder(Ol) (FIX Dhessage to enter a ne@ellorder with price=5.

OEG sends back a privatek (03) (FIX 8inessageto confirm the successflireceipt andtechnical
processing of therder.

The instrument is automaticallReservedecause of a potential trade outside of the collargublic
MarketStatusChangg1005) message is sent to the market.

A publicOrderUpdate (02) (FIX Djnessageand a publicLongOrderUpdatg(1015) message (Fixed
Income segment, naanonymous only) arsent to the market to add the orde&gl) in the order book
and apublicMarketUpdate (1001) message to update the limits.

£ Then a publicPriceUpdate(1003) messge b sent periodically to broadcast thedicativeMatching
Price (IMP)as the instrument isuspended

2.3.11 Breaching a Collawvith Confirmation (No Reservatior)

In the following example the instrument is configured with a Collar Laygptied to Blue Chips

Blue Chips
Collar Logic

01 NewOrder
1
OrderPrice: 5
O:dz@xeB 000
Side: Buy 03 Ack 1002 OrderUpdate (add buy order) I
Ack Type: New el Ack 1015 LongOrderUpdate (add buy order) I
1001 MarketUpdate (limits) >
2 01D] NewOrder
OrderPrice: 5
OrderQty: 10000
Side: Sell
.°° 03 3] Ack
Orderl D: 2
Ack Type: New Order Ack
07 Reject
Q
CollarR r(?ggg")?x)% D ‘q-s
o omnagine oy s =
- [
9] . =
3 —‘é 20 _CollarBreachConfirmation
o = =
m OrderD: 2

33 Ack 1001 MarketUpdate (trade @5 & updated collgrs)

OrderD: 2
Ack Type: Collar Confimation Ack

1002 OrderUpdate
(remove buy order & add sell order for 2 000Iots)

1015 LongOrderUpdate
— e e e

04 Fill

Order ID: 2
Last Traded Qv 8000

Jreded —
Y an 101 (remove buy order & add sell order for 2 000lots)
04 Fill 1001 MarketUpdate (limits)
Order I0:1
Last Traded Qty: 8
Execul\orﬂ% 1
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i Broker Asends a prlvattNeWOrder(Ol) (FIX D)ﬁessageo enter a eV\Buyorder with a quantity of
8,000 and a price=5, which is lower than the low collar.

OEG sends back a privatek (03) (FIX 8nessageo confirm the succeshul receipt and technical
processing of therder.

The order enters the order book without matching and a puBiiderUpdate(1002) messagand a
public LongOrderUpdatg1015) message (Fixed Income segment,-anonymous only) arsent to
the marke to add the order and a publiMarketUpdate (1001) message to update the limit.

¢ Broker Bsends a privat®&lewOrder(01) (FIX Dnessage to enter a ne®ellorder with a quantity of
10,000 and a price=5.

OEG sends back a privaek (03) (FIX 8inessageo confirm the successful receipt and technical
processing of therder and private Reject(07) (FIX8) message to reject/request confirmation for the
order which is breaching the dynamic collar, and thus would match outside it.

£ Broker Bsends grivate CollaBreachConfirmatior{20) (FIX Gjnessage to confirm the order and OEG
sends back a privatkck(03) (FIX 8nessageo confirmthe successful receipt and technical processing
of the order. (Please note that only one message should be sentawfirm, two messages are
represented in the diagram because they are different for FIX and for SBE).

Thedynamiccollars are correspondingly updated around the low caltathe entering order matches
the first order and OEG sends back a privEtg04) (FIX 8jnessae to each broker to notify the trade
execution.

ApublicMarketUpdate (1001) message is sent to the market for a traaled the new collars updated
around this tradealong with a publi®©rderUpdate(1002) messagand a publidcongOrderUpdate

(1015) messag(Fixed Income segment, n@amonymous only)o remove the first orderBuy) and add

the sell order for its remaining quantity (®0), followed by anotheMarketUpdate (1001) message
to update the limits.
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2.3.12 Incoming Sweep OrdePartially Matched with Dark @ler

)
01 NewOrder ()
OrderQty: 10000
Price: 100
1 Side: Buy
Dark Execution Instruction:
-Dark Indicator 1
-Sweep Order Indicator 1
03 Ack
Order ID: 1
Ack Type: New Order Ack
> 01 NewOrder
OrderQty: 12000
Price: 100
Side : Sell
Dark Execution Instruction: ko)
-Dark Indicator 0 8 iz
-Sweep Order Indicator 1 s —
03 [8] Ack g
Order ID: 2
Ack Type: New Order Ack
04 Fill 1001 MarketUpdate
Trade Type: 33 (Ot ey UpdateType: 35 (Dark Trade) 10000@100
Last Traded Shares: 10 000 r
Ceares G 2 000 1002 OrderUpdate I
Execution|D: 1 ActionType: 1 (New Order) 2000@100
04 Fill
1015 LongOrderUpdate
Order ID: 1 --———————————>

Trade Type: 33 (Dark Trade)
Last Traded Shares: 10 000
Leaves Qly: 0

Execution1D: 1

1001 MarketUpdate

UpdateType: 4 (New Offer) 2000@100
UpdateType: 2 (Best Offer) 2000@100

>

i BrokerA sends a privatBlewOrder(01) (FIX D) message to enter a rieark Sweep Bugrder with a
quantity of10 000and a price of 100.

OEG sends back a privaek (03) (FIX 8) message tonfirm the successful recdind technical
processing of the order.

The order enters the order book without matching amithout publication to the market.

¢ BrokerB sends a privatdlewOrder(01) (FIX D) message to enter a neiSweep Selbrder witha
quantity of 12 000 and gorice of 100

OEG sends back a privadek (03) (FIX 8) message to confirm the successful receipt and technical
processing of the order.

The enterind-IT Sweeprder immediately matches thBark Sweep Order thatin the order book at
this time, and the &G generates a privatéll (04) (FIX 8) message Bwoker A and Broker.R\Il the
Fill messages are sent simultaneously.

A publicMarketUpdate (1001) message is sent to the market for thede.

A publicOrderUpdat (1002) message and a publiongOrderUplate (1015) message (Fixed Income
segment, noranonymous only) are sent to the market to add the LIT Sweep Order and a public
MarketUpdate (1001) message is sent to the market for the update of the limit.
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Note A prlIC FuIITradeInformatlon(1004) messagﬂs sent to the market for the Dark trade executed and
we assume that the amount of the trades is not sufficient to benefit from the Deferred Publication.

Limit Dark Orders remain in the order book at the beginmihthe Trading at Last phase.

© 2021Euronext N.V- All rights reserved. 41



Optig® Kinematics Specifications Common Kinemati&srer-Use—the—Home-tab—to—apply

2 re.
Modifying an OrdeEsrerUse—the—Hometab—to—apply

2.4.1 Modifying an Unmatched Order

01 NewOrder
L OrderQty: 10000
Side: Buy ‘ 03 Ack

1002 OrderUpdate (add buy order)

Order ID: 1
Ack Type: New Order Ack 1015 LongOrderUpdate (add buy order)

1001 MarketUpdate (limits)

MDG

Market

06 CancelReplace

OrderQty: 12000
Side:: Sell

1002 OrderUpdate (update buy order quantity)

1015 LongOrderUpdate (update buy order gtit

03 Ack

" OldElev}(
Ack Type: Replace Ac} 1001 MarketUpdate (iimits)

i A Broker sends a privatéewOrder(01) (FIX Dnessage to enter a new buy order with a quantity of
10,000.

OEG sends back a privatek (03) (FIX8) messageto confirm the successful regipt and technical
processing of therder.

The order enters the order book without matching and a puBliderUpdate(1002) messagand a
public LongOrderUpdatg1015) message (Fixed Income segment,-anonymous only) areent to
the market to add the mler and a publidMarketUpdate (1001) message to update the limit.

¢ The same Broker sends a priv&tanceReplacg06) (FIX Gphessage to modify the order by imasing
the gquantity up to 12,000.

OEG sends back a privaiek (03) (FIX 8inessageto confim the successful receipt and technical
processing of therder modification.

MDG sends a publi©rderUpdate(1002) messagand a publicLongOrderUpdatg1015) masage
(Fixed Income segment, neamonymous onlyjo the market toupdatethe quantity of the peviously
entered order followed by anotheMarketUpdate (1001) message to update the limits.

Note: In case of a change of an order ownershigawhen theCancelReplac@®6) (FIX G3 sent from another
OE Sessiqiit will follows the same kinematic (noessage is sent to the previous owner of the order).

© 2021Euronext N.V- All rights reserved. 42 4.0.1



Optig® Kinematics Specifications Common Kinemati&srer-Use—the—Home-tab—to—apply
Heading-1:1:RPart Title to-the text that youwant to-appearhere.

Modifying an OrdeEsrerUse—the—Hometab—to—apply

2.4.2

Modifying a partially matched order

01 NewOrder
Order Qty: 10 000
Side: Buy
03 Ack 1002 OrderUpdate (add buy order) >
Ack Type: Newoé?iér"i\c& 1015 L OrderUpdate (add b der)
ongOrderUpdate (add buy order, )
1001 MarketUpdate (limits) |
01 NewOrder
Order Quy: 8000
Side: Sell 03 ACk
Order ID: 2
Ack Type: New Order Ack
04 Fill 1001 MarketUpdate (trade) >
et rdod Qu 3 S B
uantty: 8 0 1002 OrderUpdate <
ety § s E | T
(update buy order gty to 2 000 lots) s
1015 LongOrderUpdate 3
(update buy order gty to 2 000 lots)
04 Fill 1001 MarketUpdate (limits)
Order ID: 1
LaslTradEga%LégrEl(\y/_:gg%g
< Execttion|D: 1
5}
< |06 CancelReplace 1002 OrderUpdate N
5 Order Qty: 12 000 (update buy order gty to 4 000 lots)

Order ID: 1
1015 Longordertpdate _ _ . g,
(update buy order gty to 4 000 lots)

03 Ack 1001 MarketUpdate (limits)

-

Broker Asends a privat&lewOrder(01) (FIX Dnessage to enter a ne®uyorder with a quantity of
10000.

OEG sends back a privatek (03) (FIX 8jnessageo confirm the successful receipt and technical
processing of therder.

The order enters the order book without matching and a puBiiderUpdate(1002) messagand a
public LongOrderUpdate(1002) message (Fixed Income segmenh-anonymous only) argent to
the market to add the order and a publtarketUpdate(1001) nessage to update the limit.

Broker Bsends a privat®&lewOrder(01) (FIX Dnessage to enter a ne®ellorder with a quantity of
8000.

OEG sends back a privatek (03) (FIX 8nessageo confirm the successful receipt and technical
processing of therder.

The entering order immediately matches the first order and OEG sends back a piligé) (FIX 8)
message to each broker to notify the trade execution.

A public MarketUpdate (1001) message is sent to the market for a trade ajowith a public
OrderUpdate(1002) messagend a publid.ongOrderUpdate(1002) message (Fixed Income segment,
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norranonymous only)to update the first order &u» quantlty to 2000, foIIowed by another
MarketUpdate (1001) message to update the limits.

£ Later,Broker Asends a privat€anceReplace(06) (FIX Ghessage to modify the quantity of iy
order. Ashe wants the leaves quantity to be equal4@00after the modificationthe broker indicates
a quantity of 12,000 (as 8,000 have already mati)he

OEG sends backfek (03) (FIX 8nessagedo confirmthe successful receipt and technical processing
of the order modification

A public OrderUpdate(1002) messagand a publid-angOrderUpdate(1002) message (Fixed Income
segment, noranonymous onlyare sent to the market to update the order quantity to0®0 lots and
a publicMarketUpdate (1001) message to update the limit.

2.4.3 Rejected Modification

01 NewOrder
L Order Qty: 10 000
Side: Buy
03 Ack 1002 OrderUpdate (add buy order) >
Order ID: 1
Ack Type: New Order Ack 1015 LongOrderUpdate (add buy order) )
1001 MarketUpdate (limits) I
“ 01 NewOrder
Order Qty: 8000
Side: Sell 03 ACk
Order ID: 2
Ack Type: New Order Ack
04 Fill 1001 MarketUpdate (trade) > E
Last Traded Quantny%wé 1002 OrderUpdate > S
Seiontt (update buy order gty to 2 000 lots) =
1015 LongOrderUpdate I
(update buy order gty to 2 000 lots)
04 Fill 1001 MarketUpdate (limits)
Order ID: 1
Last Traded Quantity: 8 000
Leaves Qty: 2
ExecutionD: 1
06 CancelReplace
Order Qty: 1000
Order ID: 1

07 Reject

Order ID: 1
ErrorCode: XXX

i Broker Asends a privat&ewOrder(01) (FIX Dnessage to enter a ne®uyorder with a quantity of
10000.
OEG sends back a privaek (03) (FIX 8jnessageo confirm the successful receipt and technical

processing of therder.
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The order enters the orddnook Wlthout matchlng and a publtDrderUpdate(lOOZ) messagand a
public LongOrderUpdate(1002) message (Fixed Income segment,-anonymous only) arsent to
the market to add the order and a publitarketUpdate(1001) messag®® update the limit.

¢ Broker Bsends a privat®&lewOrder(01) (FIX Dnessage to enter a ne®ellorder with a quantity of
8000.

OEG sends back a privaek (03) (FIX 8nessageo confirm the successful receipt and technical
processing of therder.

The entering order immediaty matches the first order and OEG sends back a prkiii®4) (FIX 8)
message to each broker to notify the trade execution.

A public MarketUpdate (1001) message is sent to the market for a trade along with a public
OrderUpdate(1002) messagand a pultic LongOrderUpdate(1002) message (Fixed Income segment,
non-anonymous only)to update the first order Buy) quantity to 2000, followed by another
MarketUpdate (1001) message to update the limits.

£ Later,Broker Asends a privat€anceReplace(06) (FX G)message to modify the quantity of hly
order. The broker indicates a quantity D00O.

OEG sends back a priv&eject(07) (FIX 9nessage to rejedhe replace operation as the quantity to
be modified is ndonger availableSo the remaining qundity of 2000stays in the order book.

Note: If the broker attempts to change the quantity of an order to a value less or equal to the quaintiaygly
traded, the order modification will be rejected. In this example, new quaofi000 will be rejectd,
anew quantity of 8001 will be accepted.

2.5 CANCELLING AN ORDER

2.5.1 Cancelling an Unmatched Order

)
01 NewOrder
L) Order Qty: 10 000 1002 OrderUpdate (add buy order)
Side: Buy -
03 Ack 1015 LongOrderUpdate (add buy order) I
riD: 1
Ack Type dﬁsw omeQrQ/'-\ca 1001 MarketUpdate (limits) I =
=
7 (]
12 CancelRequest >
Order ID:1
05 Kill 1002 OrderUpdate (remove buy order)
Order ID: 1
Kill Reason: Order Canceled 1001 MarkeIUpd ate (limits) >

i A Brokersends a prate NewOrder(01) (FIX Dhessage to enter a ne8uyorder with a quantity of
10000 lots.
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OEG sends backpilvate Ack (03) (FIX 81messageto conflrm the successful recelpt and technical
processing of therder.

The order enters the order book without matching and a puBliderUpdate(1002) messagand a
public LongOrderUpdate(1002) message (Fixed Incomesent, noranonymous only) areent to
the market to add the order and a publidarketUpdate (1001) message to update the limit.

¢ Later the same Broker sends a priv&@ancelRequestl2) (FIX Rnessage to cancel the previously
entered order.

OEG sendsdek a privatéill (05) (FIX 8nhessage to confirm that the order request has been cancelled.

A publicOrderUpdate(1002) message is sent to the market to remove Bug; followed by another
MarketUpdate (1001) message to update the limits.

2.5.2 Rejected OrdeCancellation

12 CancelRequest

Order ID: 1

Market

07 Reject

Order ID: 1
ErrorCode: XXX

i A Broker sends a privateancelRequesf12) (FIX Fnessage to cancel an order that has already
matched.

OEG sends back a priv&eject(07) (FIX 9nessage to reject the cancellation.
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2.5.3 MassCancellation

13/0]] MassCancel

14 [r] MassCancelAck

TotalAffectedOrders: -1

05 (5] Kill 1002 OrderUpdate (cancel order)

Order ID: X
KillReason : Order Cancelled

1001 MarketUpdate (limits)

Broker

05 3] Kill 1002 OrderUpdate (cancel order)

Order ID: Xn
KillReason : Order Cancelled

1001 MarketUpdate (limits)

14 [r] MassCancelAck
< TotalAffectedOrders: n

A Broker sends a privatdlassCance(13) (FIX gjnessage to cancel some of his orders matching

specific criterios.
OEG sends back a privadassCancelAckl4) (FIX rinessage followedby a privateKill (05) (FIX 8)

messagdor eachaffectedorder detailingthe killed orders the mass cancellation process is ended by

anew private MassCancelAckl4) (FIX nnessagenotifying the total affected orders.

A publicOrderUpdate(1002) message is sent to the market to remove thiedibrders along with a
public MarketUpdate (1001) message to update thienits; both messages are sent for eaafiected
instrument

Important Note onMass Cancelation Processing

From the Matching Engine perspective, the Mass Order Cancellation Request is processed differently:

1

On Cash segments, the inbound message queues are handled at the instrument book level; if the request concerns
a trading group or an instrument, it is pushed asynchronously to the inbound queue of each book of the specified
instrument or instruments belonging to the specified group.

As a consequence, a counterpart order can be sent to one of these books after the mass cancel request at group
level but before the cancellation request is queued for the book; in this situation, it is possible for an order to be
cancelled to match against the entering counterpart order before being actually cancelled.

On Derivative segments, the inbound message queues are handled at the contract level, whether the request
concerns a contract or an instrument, t he request is queued directly in
As a consequence, it is not possible for a counterpart order sent on an instrument belonging to the contract after
the mass cancellation request to match an order to be cancelled, as the counterpart order is queued and processed
after the mass cancellation request completion.

From the Client perspective, the OEG introduces a mechanism that makes mass cancellation requests to be processed
synchronously on both the Cash and Derivatives markets. This means that any request sent by an OE session having
started a Mass Cancellation Request processing will be processed after the completion of the mass cancellation
processing, whatever the segment considered.
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the processing of such mass cancellations.

2.5.4 Cancel on Disconnedfechanism

For any reason the —
connection between the
broker and the OEG is lost
The Cancel on
Disconnect is triggered
for this OE Session
| 1002 OrderUpdate (Delete order on instrument Ag)
1001 MarketUpdate (limits) >
1002 OrderUpdate (Delete order on instrument Ag
Corresponding Kill (05) 1001 MarketUpdate (imits) >
messages are queued until the
broker reconnects to the OEG 1002 OrderUpdate (Delete order on instrument Di)
1001 MarketUpdate (limits) >
1002 OrderUpdate (Delete order on instrument (Sil
1001 MarketUpdate (limits) >
. R %
. ] 4
- —
. . S

100 Logon

101 Logon Ack

05 Kill

Symbol Index: ABC
) rder 1D: X1
KillReason : Order Cancelled due to Cancel
on Disconnect Mechanism

05 Kill

Symbol Index: ABC
Order ID: X2

KillReason : Order Cancelled due to Cancel
on Disconnect Mechanism

05 Kill

Symbol Index: DEF
Order ID: X3

KilReason : Order Cancelled due to Cancel
on Disconnect Mechanism

05 Kill

Symbol Index: GHI
Order ID: X4

KillReason : Order Cancelled due to Cancel
on Disconnect Mechanism

The diagram represents a generic case of loss of conndgiitysicalpetween aclientanda partition.

When a connections lost betweenthe brokerand OEGfor any reasonthe Cancel on Disconnect
(CoD)mechanism is tggered forall OE Sessionsoncerned by the connectionutage Once the
mechanism is triggered@ll live ordersot flagged to be persistednd belonging to the corresponding
OE Sessidn) are immediatelycancelled for their remaining quantity, regardless of order type and
validity type.
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For each order cancelled a putﬂhrderUpdate(lOOZ) message is sent to thearket to remove the
order and a publidMarketUpdate (1001) message to update the limits.

Foreachcancelledbrder aKill (05) (FIX 8) message is generated and queued until the client reconnects.

Whenthe Broker reconnectsvith a Logon(100) (FIX A) messagethe logon is successful the OEG
sends back AogonAck101)(FIX Ajnessage

Once theconnectionis re-establishedthe Broker immediately receivehe Kill (05) (FIX 8nessages
that have beemueued.

Note: Scope of @ncelon Disconneconly includes orders sent during the current day. Orders entered during
a previous business day are not in scop€aricelon Disconnectand are not impacted.
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Ownership

'
w | < 01 NewOrder 1002 OrderUpdate (add order)
Fim ID : ABC >
Symbol Index : XYZ
1015 LongOrderUpdate (add :;ider
03 Ack 1001 MarketUpdate (limits)
< Order ID: 1 >
Ack T)gae: New Order Ack
ymbol Index : XYZ
18 Ownership Request
E Order ID: 1
Fim ID: ABC
Symbol Index : XYZ E)’
1 Ownership Request Ack 8 f‘.a
d H
Borape: = =
Symbol Index : XYZ
Total Affected Orders : -1
03 [3] Ack

Order ID: 1

Ack Type : Ownership Request Ack
Fim ID : ABC

Symbol Index : XYZ

17 Ownership Request Ack

Order ID: 1

Fim ID : ABC

Symbol Index : XYZ
Total Affected Orders : 1

In parallel of theAck(03)an
ExecutionRepor(8) is sent to

Drop Copy with full informatiol
about the order

i A Broker A sets a privateNewOrder(01) (FIX D) message to enter a new order.

OEG sends back Ack(03) (FIX 8) messateconfirmthe successful receipt and technical processing
of the order (Order ID= 1).

The order entes into the order book without matching andpaiblic OrderUpdate(1002) message is
sent to the market to add the order and\MarketUpdate (1001) message to update the limits.

¢ Another participant, Broker B sends @wnership Requestl8) (FIX U18) to request the ownership of
the previous order@rder ID= 1) sent by Broker A.

OEG sends back a@wnership Requesiick (17) (FIX U29) messa¢e Broker B, toconfirm the
reception of the request (witf otal Affected Orders-1).

OEG sendsack anAck(03) (FIX 8) message Broker B, tagive the detail 6the order Order ID= 1).
In parallel of theAck (03) (FIX 8)an ExecutionRepori8) is sent to Drop Copy with full information
about the order
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OEG sends back anotf@wnershlp RequesAck(l?) (FIX U29) messagEBroker B, toconfirm the

successfuthange of ownership of the orde©¢der IOT'

MU FTNRY

NE{SNJ ! Q&

session Total Affected Orders 1). Broker A does not receive any messages of this exclzmbe
following the transfer of ownership all unsolicited messages foratifiected order are sent to Broker

B.

2.6.2 Ownership request for a Logical AccessOE Session

01 NewOrder

L
Fim ID : ABC
Symbol Index : XYZ 03 ACk
Order ID: 1
Symbol Index : XYZ
Ack Type: New Order Ack
01 NewOrder
4
Fim ID: ABC
Symbol Index : XYZ
; 03 Ack
d ID: 2
Symbol | SXYZ
Ack Type: New' OrderAck
01 NewOrder
3
o
Fim ID: ABC
Symbol Index : XYZ 03 Ack
I Order
Symbol Index : xv
Ack Type: New Order Ac}
18 Ownership Request
ﬂ Fim ID : ABC

Symbol Index : XYZ
Logical Access ID : 1

17 Ownership Request Ack

Fim ID: ABC

Symbol Index : XYZ
Logical Access ID : 1
Total Affected Orders : -1

03 [2] Ack

Order ID: X

Ack Type : Ownership Request Ack
im 1D : ABC

Symbol Index : XYZ

03 (3] Ack

Order ID: Xn

Ack Type : Ownership Request Ack
Fim ID : ABC

Symbol Index : XYZ

Ownership Request Ack

Fim ID : ABC

Symbol Index : XYZ
Logical Access ID : 1
Total Affected Orders : 3

In parallel of theAck(03)an
ExecutionRepor(8) is sent to

Drop Copy with full informatio
about the order
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Loglcal Access Hhd OE Sessmn me prowded by cllents in trbogon(lOO)message

A Broker A sends a privalewOrder(01) (FI)D) message to enter a new ordem instrument XYZ
The order is entered through the OE session 1A (Logical Access ID = 1, OE Partition ID = A).

OEG sendback a privateAck (03) (FIX 8) messade confirm the successful receipt and technical
processing othe order (Order ID= 1).

The order enters into the order book without matching and a publiderUpdate(1002) messagand
a publicLon@OrderUpdate(1015 message (Fixed Income segment, {amonymous only) argent to
the market to add the order and ldarketUpdate (1001) message to update the limits.

Broker A sends another privaddewOrder(01) (FIX D) message to enter a new oidstrument XYZ
The oder is entered through the OE session 1A (Logical Access ID = 1, OE Partition ID = A).

OEG sends back private Ack (03) (FIX 8) message confirm the successful receipt and technical
processing of therder (Order ID= 2).

The order enters into the order book without matching and a publiderUpdate(1002) messagand
a publicLongOrderUpdate(1015) mesage (Fixed Income segment, raomonymous only) arsent to
the market to add the order and iarketUpdate (1001) messagetupdate the limits.

Broker B sends a privatéewOrder(01) (FIX D) message to enter a new oidstrument XYZ
The order is ergred through the OE session 1B (Logical Access ID = 1, OE Partition ID = B).

OEG sends back a privaek (03) (FIX 8) messadge confirm the successful receipt and technical
processing of therder (Order D= 3).

The order enters into the order book witht matching and a publi©rderUpdate(1002) messagand
a publicLon@OrderUplate (1015) message (Fixed Income segment,-anonymous only) arsent to
the market to add the order and larketUpdate (1001) message to update the limits.

Another participat, Broker C sends awnership Requestl8) (FIX U18) to request the owneirsiof
the orders of theLogical Access IB 1 for the instrument XYZ.

The request is entered through the OE session 2A (Logical Access ID = 2, OE Partition ID = A).

OEG sends badkn Ownership Requesiick (17) (FIX U29) message Broker C, toconfirm the
reception of the request (witfrotal Affected Orders-1).

OEG sends back &tk (03) (FIX 8) message Broker C for each orde®©fder ID= 1, 2 and 3jor the
instrument XYZ tat are owned by the Logical Access$nlparallel ofeachAck(03) (FIX 8) message an
ExecutionRepor{8) is sent to Drop Copy with fitiformation about the order

OEG sends back anoth®wnership Request Ackl7) (FIX U29) messageBroker C taconfirm the
successfuthange of ownership of the orders belongimgthe Logical Access ID =1 for the instrument

XYZ. The ownership@kder ID=1andi ¥ NRBY . NB | SNJ OrdediD'h & &FNRAA 2 WERI BRI
OE sessioransferii 2 . NB 1 $ NJ /T@bAffécted Qiddra &) Brakgrs Aand B do not receive

any messages of this exchange, and following the transfer of ownership all unsolicited messages for

the affected orders are sent to Broker C.
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Note AIIspecnfledLoglcaI Access IDs and OE Seshdusg to the same Flrm

2.7  OPENING/UNCROSSING

2.7.1 Market ToLimit on Opening

Instrument is Halted,
Order Book :
(1)Limit Buy for 200 @ 100
(2)Limit Buy for 200 @ 105
(3MTL Sell for 600
—
1005 MarketStatusChange >
(status=uncrossing ; reason=action by MO)
1003 PriceUpdate (UncrossingPrice=100 I
Qty=400 ; ImbalanceQty=200 )
04 [8] Fill
Order ID: 2
Last Traded Shares: 208
Execunorﬂ%
04 (3] Fill
Last Traded Shives "303
Leaves
ExecullchD 1
04 [3] Fill
raer 1D 1 ©
Last Traded Shares 20 0] f
a3 a 1001 MarketUpdate (trade 1 & trade 2) CEU
04 [3] Fil = >
(%) — 1002 OrderUpdate
g Las'TradLgdavShamsf %g (remove buy order (2) & remove buy order (1) &
o Execution 1D: 2|
= update sell order gty to 200 )
o0
1001 MarketUpdate (limits)
1005 MarketStatusChange
(status=continuous ; reason=scheduled)
03 [5] Ack 1002 OrderUpdate
Drde%rgzg:\?ug (remove MTL order & add sell limit @100 for 200 lots)
Ack Type: MTL Second Ack
1015 Long OrderU&ate
o — — o —
add sell limit @100 for 200 lots )
1001 MarketUpdate (limits)

There are already twaimitorders in the order book, onBuyat price=100 and quantity=200 and another
Buyat price=105 and quantity=200. And there is aisw SellMarket To Limit order with quantity=600.
The last tradedprice is 100.

i The instrumenteopens (is ususpendedl A first publienessagéarketStatusChangé1005) message
is sent to the market to notify the resumption of trading on the instrumafing with a public
PriceUpdate(1003) message to badcast the Uncrossing Price.
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TheSeIIorder matchesmth the bestBuyorder(Z)for 200 and OEG sends back a priveite(04) (FIX

8) message to each broker to notify the trade executidhen the Sk order matches with the Buy
order (1) for 200 and OEG sends back a prift€04) (FIX 8) message to each broker to notify the
trade execution.

A public MarketUpdate (1001 message is sent to the market fopth trades along with a public
OrderUpdate (1002) message to remove tHguy order (2) and th&uy order (1) and update the
quantity of theSellorder to 2001lots.

At the end of the uncrossing processing MDG serdarketUpdate(1001) message to broadcast the
updated values of each liinthat haschanged during the uncrossingr only the BBO depending on
the market.

A publicMarketStatusChang€1005) message is sent to the market to indicate that the instrument is
now in a continuous phase.

Directly after the change of phase, gublic OrderUpdate (1002) messageand a public
LongOrderUpdate(1015) message (Fixed Income segment,-anonymous only) areent to the
market to modify the SellMTLorder to a SellLimit order at 100 for 200 lotswhen the instrument
switches toa Confinuoustradingphase,all MTL orderpartially or not executed always become Limit
orders at theuncrossingorice for their remaining quantity).

AnAck(03) message is sent to the broker wilkk Type= MTL Second Ack, for the transformation of
the MTL oder into a Limibrder.

ApublicMarketUpdate (1001) message is sent to the market to update the limits.

Note: At the beginning of each uncrossing processifgieeUpdate(1003) message is sent to the market to

broadcast the uncrossing price (even if is equal to the last IMP broadcasted).
During each uncrossing processing there is aleaysone publidviarketUpdate(1001)messagesent
to the market to update the limits, which is sent at the very end of the processing.

2.8

Indicative Price Inputs

Indicative price inputinclude:

Yy Valuation Price.
y~ Alternative Indicative Price.
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2.8.1 ValuationPriceby Liquidity Provider Price Inpunessage

28 Price Input

Input Price Type: 1

03 Ack 1003 PriceUpdate

Ack Type: 10
Price: Reference Price

MarketDataPriceType: 23 (Valuation Price)

DG
arket

A price information message can be disseminated to Market Participants in order to valome
illiquid bonds mstrumentsthrough an Alternative Indicative Price (AIP).

The Liquidity Provider sendspaivate Price Inpu (28) (FIX Ulmessage withnput Price Type 4’
(Valuation Tradevithout specifying any price.

The valuation price takes thealue of thecurrert reference price of the warrant instrumerstnd a
publicPriceUpdate(1003)messages sentto the Market participants ¢ disseminatet.

Note: No price is specified in the Valuation Price Input message

2.8.2 AIP (Alternative Indicative Prica)sing Member FirnPrice

28 Price Input

Input Price Type: 2
Price: 100

03 Ack 1003 PriceUpdate
)
Ack Type: 10 (O] MarketDataPriceType: 28 (AIP) 2
Price: 100 [a) Price: 100 a

1001 MarketUpdate

Updated High & Low Dynamic Collars

A price information message can be disseminated to Market Elpents in order to valuatsome
illiquid bonds mstrumentsthrough an Alternative Indicative Price (AIP).

The Broker senda specified price using grivate Price Input(28) (FIX Ulmessage withnput Price
Type =2' (Alternative IndicativePrice).

This piice isthengenerated and disseminated to the Market participants throaghublicPriceUpdate
(1003)message
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The Dynamlc Collapf the Instrumentare updatedaroundthe prlce specified in th@rice Input(28)
(FIX Ulmessageand apublicMarketUpdate (1001)message is sent to the market to disseminate the
new collars
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3.1 ASYNCHRONOUS MESSAGES

3.1.1 Statistics Message

Q

1009 Statistics

arket

The public Statistics (1009) message is sent to the markefter each trade, it includes onighe
informationthat needs to be updated. ttaninclude minimum and maximum traded prices for daily,
yearly and lifetime periods along with the curatiVe volume since the start of the tradydayand the
percentage of variation of the traded prieersus thdast reference price.

3.1.2 Automatic IMP Calculation

8 1003 PriceUpdate

arket

A public PriceUpdate(1003)message is sergeriodicallyto the marlet when the instrument is in a
Callor Suspendedphase to broadcast the IndicatiatchingPrice (MP).

Note: The IMP isroadcastednly ifthe IMP price or quantity have changgdm thevaluespreviously
sent

© 2021Euronext N.V- All rights reserved. 57 4.0.1



Optig® Kinematics Specifications Unsollicited messagksrer-Use-the-Home-tab-to-apply
Heading-1:1:RPart Title to-the text that youwant to-appearhere.
Act|ons lérformed By Market Operatlo&;e;—l—lelse—the

3.2 ACTIONS PERFORMED BY MARKET OPERATIONS

3.2.1 Reference Price Update

1003 PriceUpdate

rket

Market Operations send a privammmandto Optiq to update the reference price on the given
instrument.

A manual update by Market Operationstbé reference price om given instrument covers:

Dynanic Collar Reference Priceodificationby Market Operations,
Static Collar Reference Price modification by Market Operations,
Last Adjusted Closing Pricedificationby Market Operations,

Last Traded Price modificatibiy Market Operation€ommand (if he Dynamic CollarReference
Source is notExternal).

w W W W

Optig sends a publiericeUpdate(1003) message to broadcast the ngwices
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3.2.2 Bulk Order Cancellation

(%] )
c
= Bulk Cancel (spedific criterion)
o ]
05 Kill 1002_OrderUpdate (cancel order) >l 5
" 15}
KillReason : Order Cancelled by MO 1001 Marke[Upda[e Jimits $

1002 OrderUDda_le (cancel order)
1001 MarketUpdate (limits;

KillReason : Order Cancelled by MO

05 Kill

KillReason : Order Cancelled by MO

1002 _OrderUpdate (cancel orden)

1001 MarketUpdate (limits)

i Market Operations cancelrdersmatchinga specified criterion.

¢ Optig sends a privatKill (05) (FIX 8nessage for each cancelled order to tteker who entered the
order, and as may publicOrderUpdate(1002)and MarketUpdate (1001) messageser instrument
to the market to respectively remove the cancelled orders and update the limits.

3.2.3 Trade Cancellation

—
o E Busting atrade
-
Q
=
©
=
[ 2)
1001 MarketUpdate (trade cancellation)
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i Market Operations busts rade on behalf of two brokers.

¢ Optiq sends a privat€radeBusiNotification (19) (FIX 8nessage for the cancellédhde to the brokers
who entered the ordesand a publidMarketUpdate (1001) message to removihe cancelled orders.

3.2.4 Suspendin@gn Instrument

1005 MarketStatusChange

(state=suspended ; reason=action by )

Market Operationsuspends specific instrument.

Optiq sends a publidVarketStatusChangg(1005) message to the market to inchte that the
instrument has beesuspended

3.2.5 Trigeering of Stresed Market ConditionSMC)

1005 MarketStatusChange

@ BookState: 5 (Continuous)
xel Phase Qualifier: Stressed Market Conditions: 1
T
o
(]
o
@)
1005 MarketStatusChange

BooksState: 5 (Continuous)
Phase Qualifier: Stressed Market Conditions: 0

i Under cicumstances definedor MIiFID llin RTS 8Market Operationgriggers thebeginning of a
Stressed Market Conditionperiod for an Instrunent, i is notified to the market bya public
MarketStatusChangé1005) message.
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¢ Market Operatlons tnqqers the end of the Stressed Market Condltlons perlod for the |nstrument itis
notified to the market by a publiMarketStatusChang€1005) message.

Note: SMC state is readable in thethiap Phase Qualifier

3.2.6 Trigeering of Exceptioral Market Conditions(EMC)

[Field Code Changed

1005 MarketStatusChange

BookState: 5 (Continuous)
Phase Qualifier: Exceptional Market Conditions: 1
onal  Mark /
on a specific
1005 MarketStatusChange ‘

BookState: 5 (Continuous)
Phase Qualifier: Exceptional Market Conditions: O

i Under circumstances defined for MiFID Il in RTS 8, Market Operations triggers the beginming of a
ExceptionaMarket Conditions period fothe wholeOptig Segment it is notified to the market by a
publicMarketStatusChangé1005) messagf®r each instrument belonging to the Optig Segment

¢ Market Operations triggers the end of the Stressed Market Conditions period fowltiode Optiq
Segment it is notfied to the market by a publidViarketStatusChangg1005) messagéor each
instrument belonging the Optig Segment

Note: EMC state is readable in the bitmap Phase Qualifier.
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4.  MARKET STATUS CHANGES

This section is dedicated to all market publications thesl with dianges of Market Status on Euronext Cash
markets, which are communicated via tharketStatusChang¢1005) message.

The Optiq MDGMarketStatusChangg1005) is common across all Euronext Markets, including Cash,
Warrants and ofbook data publiation. For all markets, the Market Status of an instrument can be
determined using the following fields:

Instrument State Market State of the Instrument

Status ReasonInstrument State origin

Trading Mode Specifics during a trading phase that do not awipthe Instrument State

Trading Periodindicates the trading period

Trading Sideindicates the side of a Orgide Only period fdtPQuote Driven Warrant Mdet Model
Order Entry QualifierDescribes whether order entry is allowed for the instrument depends on
Instrument State, Trading Mode and global availability

Scheduled EventMarket Event notification

Scheduled TimeScheduled Evertssociated time if required

oo I D T D

> >

The possible Market Status values on Euronext Cash are as follows:

hange Repeating Section

MarketDataChangeType StatusReason TradingPeriod ScheduledEvent

0 Status Change(s) 0 Scheduled 1 Opening 0 Cancel Previously
1 Scheduled Event Notification 4 Collars breached 2 Core Scheduled Event

2 Status Change(s) & Scheduled Event Notification || 7 Automatic Reopening 3 Closing 1 Reopening

8 No Liquidity Provider
Symbolindex

3 Resumption of trading

11 Knock-In By Issuer " "
12 Knock-Out By Exchange TradingSide

13 Knock-Out By Issuer 1 Bid Only ScheduledEventTime

i 15 Action by MO 2 Offer Only
EventTime
— 20 New Listing 3 PAKOV
21 Due to Underlying 4 Both Sides

BookState 22 Outside of LP quotes
23 Technical

OrderEntryQualifier

0 OE/Cancel/Modify Disabled
1 OE/Cancel/Modify Enabled
3 Cancel Only

4 Uncrossing
5 Continuous
6 Halted

7 Continuous Uncrossing
8 Suspended

9 Reserved

3 Random Uncrossing

One of the maifimprovementsof this message is that it always provides the full state oftisgument.The
updatedinstrument statevalues will appear accordingly in the updated fields, and the unchanged values
from the previous state Wi persist Using this methodno interpretaion as all required information is
provided each time the message is sent

In the following Market Status change example, an instrument is manually suspended by Market Operations
with Order entry disabled:
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BookState: 8 (Suspended)

StatusReason: 15 (Action by MO)

TradingPeriod: Current Value

OrderEntryQualifier: 0 (OE/Cancel/Modification disabled)
ScheduledEvent: N/A

In the following dagrams some values of tivarketStatusChang€l005) message are set'turrent Value

It means that the value is the same as the one sent in the preWauketStatusChangé1005) message. In
fact the value wi be populated in the message, here theg aet to'Current VValugto highlight that previous
values that are still valid are populated even if they have not changed.
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4.1.1 Scheduled Uncrossing

)
Instrument is
in Call phase
For each reserved instrument of the class because of static or dynamic
collars breached:
) Scheduled Uncrossing 1005 MarketStatusChange I
] Sliiggered BookState: 9 (Reserved)
StatusReason: 4 (Collars Breached)
TradingPeriod: 1 (Standard Opening)
OrderEntryQualifier: Current Value
ScheduledEvent: NJA
For each successful instrument uncrossing:
Scheduled Uncrossing 1005 MarketStatusChange (U ncrossingi) |
fElniggered BookState: 4 (Uncrossing)
StatusReason: 0 (Scheduled)
TradingPeriod: 1 (Standard Opening)
OrderEntryQualifier: Current Value D
ScheduledEvent: N/A f
1003 PriceUpdalte (Uncrossing Price)
1001 MarketUpdate (Trades)
1002 OrderUpdate (Update Orders) I
1012 LongOrderUpdate (Update Orders), o
1001 MarketUpdate (Limits)
Instrument switheste 1 ] 1005 MarketStatus Change (Continuous)
Silinlols Phase BookState: 5 (Continuous)
StatusReason: 0 (Scheduled)
TradingPeriod: 2 (Standard Core)
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

i The instrument is in a Call trading phase as defined inTireeTableand by the pattern associated to
this instrument. (Please note that all the scheduled state changes are notified and described in the
pattern of the instrument.)
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¢ When the Uncrossmg |5|ggered if the uncrossmg price is out5|de of the collars (the uncrossmg price
is greater than the High Collar for example) the instrument is automatid@igervedand a
MarketStatusChang¢1005) message is disseminated to therkes.

£ When the Uncrosgg is triggered if the uncrossing price lies within the collars the uncrossing is
performed and a publidMarketStatusChang€1005) message is disseminated to the market.

Note: In the case of 8lue Chipuncrossingthe Trading ModeZ | £ dzS A & Ytrossingg.wl Y R2Y |y

Right after the status change a pubRciceUpdate(1003) message is sent to the market with the
uncrossing price and the quantity at which the uncrossing is performed.

For each trade generated a publitarketUpdate (1001) is sent for the trael along with a public
OrderUpdate(1002) messagend a publid.ongOrderUpdatg¢1015) message (Fixed Income segment,
non-anonymous only)o update the corresponding orders.

At the end of the uncrossing proceaspublicMarketUpdate (1001) message is seto update the
values of each limit that has changed

o A publicMarketStatusChang€1005) message is sent to the market to indicate that the instrument is
now in a continuous phase.
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4.1.2 Scheduled Continuous TAL
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Automatic Market Staus Ch

iches 1005 MarketStatusChange
to ‘g;lsd:fdu'ed BookState: 3 (Call) o
phase StatusReason: Current Value o (Scheduled)
TradingPeriod: 3 (Closing)
OrderEntryQualifier: Current Value 1 (OE/Cancel/Modify enabled)
ScheduledEvent: N/A
Valid For Closing (VFC) orders are triggered as the trading period Glosng
1002 OrderUpdate (add order) I
1015 LongOrderUpdate (add order)
——————————————-’
1001 MarketUpdate (limits) |
1002 OrderUpdate (add order) |
1015 LongOrderUpdate (add order) I
1001 MarketUpdate (limits) |
The Indicative Matching Price is dessiminated periodically:
1003 _ PriceUpdate (IMP) ~
Other orders can enter the book:
1002 OrderUpdate (add order) I
1015 Lonqorderupdate (ailorge) _ _ . . g
1001 MarketUpdate (limits) |
n 1005 MarketStatusChange (uncrossing) I
Siiniggered BookState: 4 (Uncrossing)
3 StatusReason: Current Value o (Scheduled)
. TradingPeriod: Current Value 3 (Closing)
OrderEntryQualifier: Current Value
ScheduledEvent: NJA
1003 PriceUpd gte (Uncmﬁnq Price) .
1001 MarketUpdate (Trades) |
1002 OrderUpdate (Update Orders) .
1015 LonqgrderULdate (add order) .
1001 MarketUpdate (Limits) |
Instrument switches 1005 MarketStatusChange
tothe " -
Continuous TAL phase BooksState: 5 (Continuous)
StatusReason: Current Value o (Scheduled)
TradingPeriod: Current Value 3 (Closing)
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

© 2021Euronext N.V- All rights reserved.

TradingMode: Trading At Last

67

Market Status Chang&srer-Use-the-Home-tab-to-apply

angderer-Use-the—Heme



Optig® Kinematics Specifications Market Status Chang&srer-Use-the-Home-tab-to-apply
HeoodingPortloethotoxithayei-aanto-aprearhare.

Market Status Changes Due To Manual Interve igies¥

CaGhapttetoth hatyedwantio-aphea

The instrument is in a Continuous tradingasie as defined in th&imeTableand by the pattern
associated to this instrument. (Please note that all the scheduled state changes are notified and
described in the pattern of the instrument.)

When the instrument switches to the Call trading phase dipitarketStatusChangé1005) message
is disseminated to the market.

As the trading period is no®tandardClosingthe VFCand WFUorders are triggered and enter the
order book. For each order entering the book a pul@iclerUpdate(1002) message and a falic
LongOrderUpdate(1015) message ifed Income segment, neanonymous onlyjo add the orderare
sent to the marketlong with a publitvarketUpdate (1001) messagr the limits

During the Call phase the IMP is disseminated periodically with a fRridieUpdate(1003) message.
During tie Call phase orders can be entered, modified and cancelled. It will affect the value of the IMP.

When the Uncrossing is triggered if the uncrossing price lies within the collars the uncrossing is
performed and a pulic MarketStatusChang¢1005) messagis disseminated to the market.

Right after the status change a pubRciceUpdate(1003) message is sent to the market with the
uncrossing price and the quantity at which the uncrossing is performed.

For each trade enerated a publidVarketUpdate (1001)is sent for the trade along with a public
OrderUpdate(1002) messagand a publidongOrderUpdate(1015) message (Fixed Income segment,
non-anonymous only)o update the corresponding orders.

At the end of the uncrossg process publicMarketUpdate (1001) message is seto update the
values of each limit that has changed

A publicMarketStatusChang€1005) message is sent to the market to indicate that the instrument is
now in a continuougrading At Last (TAphase.

4.2

Market Status Chnges Due To Manual Intervention

4.2.1

Instrument Suspended by Market Operations
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i Instrument A is in
n a specific | Continuous phase

1005 MarketStatusChange

BookState: 8 (Suspended)

StatusReason: 15 (Action by MO)

TradingPeriod: Current Value

OrderEntryQualifier: 1 (OE/Cancel/Modification enabled) b
ScheduledEvent: N/A

1005 MarketStatusChange

BookState: 8 Suspended

StatusReason: 15 (Action by MO)

TradingPeriod: Current Value

OrderEntryQualifier: 0 (OE/Cancel/Modification disabled)
ScheduledEvent: N/A

i The instrument A is in a Continuous trading phase as defined iffitheTableand by the pattern
associated to this instrument.

Market Operations suspends the instrument and let the Order Entry enabled, it is notified to the
market by a publidMarketStatusChang€1005) message.

¢ The instrument B is in a Continuous trading phase as defined ifitheTableand by the pattern
assodated to this instrument.

Market Operations suspends the instrument and disables the Order Entry, it is notified to the market
by a publidViarketStatusClange(1005) message.

Note: The IMP is no longer disseminated if the phase was a Call phase, anddigtis possible in
Continuous phase.
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4.2.2 Instrument Reopenedby Market Operations

The pattem of Instument A is in Call phase at this time:
1005 MarketStatusChange

BooksState: 3 (Call)

StatusReason: 0 (Scheduled)

TradingPeriod: Current Value

OrderEntryQualifier: Current Value 1 (0E/CancelModification enabled)
ScheduledEvent: NJA

>

The pattem of Instrument B is in Continuous phase at this time:
1005 MarketStatusChange

Y

BookState: 4 (Uncrossing)

StatusReason: 15 (Action by MO)

TradingPeriod: Current Value

OrderEntryQualifier: Current Value 1 (OE/CancelModification enabled)
ScheduledEvent: NJA

rket

1003 PriceUpdate (Uncrossing Price)
= =

1001 MarketUpdate (Trades)

1002 OrderUpdate (Update Orders)
1015, LongOrderpdate (o)

1001 MarketUpdate (Limits)

1005 MarketStatusChange

BooksState: 5 (Continuous)

StatusReason: 0 (Scheduled)

TradingPeriod: Current Value

OrderEntryQualifier: Current Value 1 (OE/Cancel/Modification enabled)
ScheduledEvent: NJA

Yy VVVV Y

i Market Operationseopensthe instrumentA, hence the instrument comes back to a Call trading phase
as defined by its pattern at this time. i notified to the market by a publi®larketStatusChange
(1005) message.

¢ Market Operationgeopensthe instrument B, hence the instrument will come k&o a Continuous
trading phase as defined by its pattern at this time. Before coming back to ConsiraroUncrossing
is performed

When the Uncrossing is triggered if the uncrossing price lies within the collars the uncrossing is
performed and a publiMarketStatusChangé1005) message is disseminated to the market.

Right after the status change a pubRciceUpdate(1003) message is sent to the market with the
uncrossing price and the quantity at which the uncrossing is performed.

For each trade generatl a publicMarketUpdate (1001) is sent for the trade along with a public
OrderUpdate(1002) messagand a publid.ongOrderUpdate(1015) message (Fixed Income segment,
non-anonymous only)o update the corresponding orders.

At the end of theuncrossing procesa publicMarketUpdate (1001) message is seto update the
values of each limit that has changed
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When the uncrossing is fully performed the instrument switches to a Continuous trading phase. It is
notified to the market by a publibarketStatusChang¢1005) message.

4.2.3 InstrumentReopenedn Call phase

Phase is in Call

1005 MarketStatusChange

BooksState: 3 (Call)
StatusReason: 0 (Scheduled)
TradingPeriod: Current Value
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

Market Operatbnsreopens a specific instrument that was previously suspended.

Optig sends a publidVarketStatusChangg(1005) message to the market to indicate thahe
instrument has resumed the original scheduled phase (Call in this case).
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1005

MarketStatusChange

1005

BooksState: Current Value

StatusReason: Current Value

TradingPeriod: Current Value

OrderEntryQualifier: 1 (OE/Cancel/Modify Enabled)
ScheduledEvent: N/A

MarketStatusChange

BooksState: Current Value

StatusReason: Current Value

TradingPeriod: Current Value

OrderEntryQualifier: 0 (OE/Cancel/Modify Disabled)
ScheduledEvent: N/A

i  Market Operations updates order entry authorization for a Trading Group.
A public MarketStatusChang€1005)messagés sentto the maket for each instrument of the
TradingGroupto indicate that order entry is now authorized.

¢ Market Operations updates order entry authorization for a Trading Group.
A public MarketStatusChangé1005)messages sentto the maket for each instrument of the
Trading Group tindicate that orderentry is now forbidden.
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5. WARRANT SPECIFIC MESSAGES

51 WARRANT COMMON KINEMATICS

5.1.1 Quotes message

o
08 Quotes (
BidQty:1 000 BidPrice:100
OfferQty:1 000 OfferPrice:110
09 QuotesAck 1001 MarketUpdate
E BidQty:1000  BidPrice:100 (best bid 1000 @ 100 + best offer 1000 @ 110
-} OfferQty:1 000 OfferPrice:110 new bid with LP 1000 @ 100 + new offer with LP
= BuyRevisionindicator: New 1000 @ 110)
— SellRevisionindicator: New
()
S 8
=1 | 08 Quotes o® £
(a% | BidQty:1 000 BidPrice:105 [a] ]
S| OfferQty:1 000 OfferPrice:115 > =
=
.'g 09 QuotesAck 1001 MarketUpdate
k=3 BidQty:1 000  BidPrice:105 (best bid 1000 @ 105 + best offer 1000 @ 115 %
p} OfferQty:1 000 OfferPrice:115

updated bid 0 @ 100 + new bid with LP 1000 @
105 + updated offer 0 @ 110 + new offer with LP
1000 @ 115)

BuyRevisionindicator: Replacement
SellRevisionindicator: Replacement

i A LP sends a privat@uotes(08) FIX) message to enter a new Buy quote with a quantity of 1,000 at
a price of100 along with anotér Sell quote with a quantity of 1,000 at a price of 110.

OEG sends back a privafiuotesAck (09) FIX B messageo confirm the successful receipt and
technical processing of thguotes.

The quotes enter the order book without matching and a puldliarketUpdate (1001) message is sent
to the market to update the limits and the BBO.

¢ The same LP sends a privQeotes(08) EIX ) message to revise his buy guote with a new price of
105 andhis sell quote with a new price of 115.

OEG sends back a privafiotesAck (09) F1X B messageo confirm the successful receipt and
technical processing of thguotes. TheRevision Indicatdor the both sides is set t&Replacemeritas
these new quotesre replacing the old ones.

The guotes enter the order book withbmatching and a publiMarketUpdate(1001) message is sent
to the market to update the limits and the BBO.
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5.1.2 Request For Execution
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08 Quotes

BidQty:1 000  BidPrice:100
OfferQty:1 000 OfferPrice:110

09 QuotesAck

BidQty:1 000  BidPrice:100
OfferQty:1 000 OfferPrice:110
BuyRevisionindicator: New
SellRevisionindicator: New

01 NewOrder

OrderQty: 100
OrderPrice: 110
Side : Buy

03 Ack

Order ID: 3
Ack Type: New Order Ack

RequestForExecution

08 Quotes

BidQty:1 000  BidPrice:100
OfferQty:1 000 OfferPrice:110

RFEAnswer: True
0 QuotesAck

BidQty:1 000 BidPrice:100
OfferQty:1 000 OfferPrice:110
BuyRevisionindicator: Replacement
SellRevisionlndicator: Replacement

04 Fill

Order ID; 2
LastTradedPrice: 110
Last Traded Shares:100
eaves Qty:900
Execution ID: 1

04 Fill

Order ID; 3
LastTradedPrice: 110
Last Traded Q1

nod

caves
Execution ||
01 NewOrder
OrderQty: 100
OrderPrice: 110
Side : Buy
03 Ack

Warrant Specific MessagegerUse-the-Home-tab-to

Order ID: 4
Ack Type: New Order Ack

RequestForExecution

08 Quotes

BidQty:1 000 BidPrice:100
OfferQty:900  OfferPrice:110

RFEAnswer: False
QuotesAck

BidQty:1 000  BidPrice:100
OfferQty:900 ~ OfferPrice:110
BuyRevisionindicator: Replacement
SellRevisionindicator: Replacement

04 Fill

Order ID; 2
LastTradedPrice: 110
Last Traded Qty:100

F Leaves
Execution'ID: 2
2 - 045/ Fil
E Order ID: 4
o LastTradedPrice: 110
Last Traded Qty:100

Leaves B{:U
Execution 1D} 2
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)
1001 MarketUpdate
(best bid 1000 @ 100 + best offer 1000 @ 110
new bid with LP 1000 @ 100 + new offer with LP
1000 @ 110)
1001 MarketUpdate
(trade for 100 @ 110)
-
1001 MarketUpdate 2
O] (best offer 900 @ 110 + updated offer with LP E
[a)] 900 @ 110) =
Asthe RFEAnswer is sent to « False » the trade will not
occur immediately, but at the end of the RFE Period:
1001 MarketUpdate
(trade for 100 @ 110)
1001 MarketUpdate
(best offer 800 @ 110 + updated offer with LP
800 @ 110)
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i A LP sends a prlvat@uotes(08) FIX) message to enter a new Buy quote with a quantlty 600 at
a price of 100 along with another Sell quote with a quantity of 1,000 at a price of 110.

OEG sends back a privafuotesAck (09) FIX B messageo confirm the successful receipt and
technical processing of thguotes.

The quotes enter the orderdok without matching and a publMarketUpdate(1001) message is sent
to the market to update the limits and the BBO.

¢ Broker A sends a privatéewOrder(01) (FIX D) message to enter a new Buy order with a quantity of
100 and a price of 110.

OEG sends Iot a privateAck (03) (FIX 8) messadge confirm the successful receipt and technical
processing of the order

The order enters the order book and does noateh, waiting for the end of the RFE period or the
confirmation of the quotes by the LP. No pulsliessage is sent.

OEG sends a privaRequestForExecutio(84) (FIX UM) message to the LP to let him the opportunity
to confirm or modify the quote before copheting the trade.

The LP sends back a priv&eiotes (08) FIX ) message to confirm his quotes;Buy quote with a
quantity of 1,000 and a price of 100 along with a Sell quote with a quantity of 1,000 and a price of 110
and theRFE Indicataet to'True'.

OEG sends back a privafiuotesAck (09) FIX B messageo confirm the successful receipt and
technical processing of thguotes.

The quotes sent by the LP with tRE-EAnswerset to'Trué triggers the immediate execution of all the
possible trades. fle order immediately matches with the confirmed quotes and OEG sends back a
private Fill (04) (FI>8) message to the broker A and to the LP to publish the trade execution.

A public MarketUpdate (1001) message is sent to the market for the trade followed dnother
MarketUpdate (1001) message to update the liméad the BBO

£ Broker B sends a privatéewOrder(01) (FIX D) message to enter a new Buy order with a quantity of
100 and a price of 110.

OEG sends back a privatek (03) (FIX 8) messade confirm the successful receipt and technical
processing of the order

The order enters the order book amtbes nd match, waiting for the end of the RFE period or the
confirmation of the quotes by the LP. No public message is sent.

OEG sends a privaRequestForExecutio(84) (FIX UM) message to the LP to let him the opportunity
to confirm or modify the quotéefore completing the trade.

The LP sends a privaf@iotes(08) ¢1X) message to confirm his quotes; a Buy quote with a quantity
of 1,000 and a price of 100 along with a Sell quote with a quantity of 900 and a price of 110 and the
RFEAnswerset to'Fdse.

OHES sends back a privat@uotesAck (09) FIX B messageo confirm the successful receipt and
technical processing of thguotes.
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The quotes sent by the LP wnth tﬁHCEAnswerset to False will not trlgger the |mmed|ate eacutlon

of the possible tades. Ngublic message is sent.

At the end of the RFE period the order matches with the confirmed quotes and OEG sends back a

private Fill (04) (FIX 8) message to the broker A and to the LP to publish the trade execution.

A public MarketUpdate (1001) messge is sent to the market for the trade followed by another
MarketUpdate (1001) message to update the liméad the BBO

5.2  WARRANT SPECIFIC MARKET STATUS CHANGE

5.2.1 Beginning of a Bid Only Situation

08 Quotes

BidQty:0
OfferQty:0

09 QuotesAck

BidQty:0
OfferQty:0

32 LP Command

LPActionCode: Bid Only

03 Ack

Ack Type: Bid Only Ack

08 |!| Quotes

BidQty:1 000 BidPrice:100
OfferQty:NULL OfferPrice:NULL

09 QuotesAck

Instrument is in Call
Phase

MDG

1001 MarketUpdate (BBO + limits)

1005 MarketStatusChange

BooksState: Current Value (call)
StatusReason: Current Value
TradingPeriod: Current Value
TradingSide: Bid Only
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

1001 MgrketUpdate (BBO + limits + LP Collars

Market

When a Iquidity Provideranimating an instrument has no more instruments to sell, he moves to a
Bid Only situation by entering the appropriate command. This command can be entered only if the
Liquidity Providerhas no more Quotes on the Instrument.

i The Liquidity Provider cancelsst quotes and receives an Ack. The market is notified.

The Liquidity Provider submits a privatiguidityProviderCommand32) (FIX UZ) message to change
the instrument trading side from normal to Bid Only.

OEG sends back a privakek (03) (FIXUy) messageo confirm the successful receipt and technical

processing of theommand.

ApublicMarketStatusChang€1005)messages sent to the market for the Bid Only trading period.
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After sendlng the_lqurdltyProwderCommantQSZ) (FIX UZ'message Lﬁ'eeds tosend theQuotes(OS)
message with the offer side values setill.

Note: LP collars are computed based on the bid quote and disseminated during BiSitDaljon

5.2.2 Beginnng of an Offer Only Situation

T
Instrument is in Call
08 |'| Quotes
BidQty:0
OfferQty:0
09 QuotesAck 1001 MarketUpdate (BBO + limits) >
BidQty:0
OfferQty:0
32 LP Command -
Q
LPActionCode: Offer Only (O] f
[a) (]
03 Ack s 1005 MarketStatusChange ; S
Ack Type: Offer Only Ack BookState: Current Value (cal)
StatusReason: Current Value
TradingPeriod: Current Value
TradingSide: Offer Only
08 |!| Quotes OrderEntryQualifier: Current Value
BIGQY:NULL  BidPrice:NULL ScheduledEvent: N/A
OfferQty:1000 OfferPrice:100
2
o 09 QuotesAck 1001 _MarketUpdate (BBO + limits)

When a Iquidity Provideranimating an instrument values his product at a bid price lower than one
tick, he moves to an Offer Only situation by entering the appropriate command. This command can
be entered only if theiguidity Providerhas no more Quoteon the Instrument.

i The Liquidity Provider cancels the quotes and recea@sotesAck(09) (FIX binessageThe market
is notified.

The Liquidity Provider submits a privatiuidityProviderConmand (32) (FIX UZ) message to change
the instrument trading side from normal to Offer Only.

OEG sends back a privakek (03) (FIXUy) messageo confirmthe successful receipt and technical
processing of theommand.

ApublicMarketStatusChang€1005)messages sent to the market for the Offer Only trading period.

After sending the.iquidityProviderCommandg32) (FIX UZhessage, LReeds tasend theQuotes(08)
(FIX imessage with the bid side values set to Null.
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5.2.3 End of a One Side OnIy SltuatloInF(Quote Driven Warrant Market Model)

Instrument is in Bid
Only period

08 Quotes

BidQty:1 000  BidPrice:100
OfferQty:1 000 OfferPrice:110

09 QuotesAck

BuyRevisionindicator: New
SellRevisionindicator: New

1005 MarketStatusChange

BookState: Current Value
StatusReason: Current Value
TradingPeriod: Current Value
TradingSide: 4 (Both Sides)
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

Liquidity Provider (|
Market

1001 MarketUpdate (BBO + limits)

The instrument in in a Bid Only (or Offer Only) state.
i A LP sends a privat@uotes(08) FIX) message to enter a new Buy quote with a quantity of 1,000 at
a price of 100 along with another Sell quote with a quantity of 1,000 at a price of 110.

OEGsends back a privat®uotes/Ack (09) FIX B messageo confirm the successful receipt and
technicalprocessing of theuotes.

The entryof a dual sided quote a one side only period triggers the change of the Trading Side to the
standard mode. Hence aiplic MarketStatusChang€1005)messages sent to notify the market the
end of the Bid Only tradingeriod.

Then the quotes enter the order book without matching and a puldicketUpdate (1001) message
is sent to the market to update the limits and tB80O.
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Newly created
32 LP Command warrant is in a

Suspension =
state with order If the Instrument isin Call phase:

03 Ack Euiioridden 1005 MarketStatusChange
Ack Type: KIBI Ack

LPActionCode: KIBI

InstrumentState: 3 (Call)
StatusReason: 11 (Knock-In by Issuer)
TradingPeriod: Current Value
OrderEntryQualifier: 1 (OE/Cancel/Modify enabledl)
ScheduledEvent: N/A

If the Instrument isin Continuous phase:
1005 MarketStatusChange

InstrumentState: 9 (Reserved)
StatusReason: 8 (No Liquidity Provider)
TradingPeriod: Current Value
OrderEntryQualifier: 1 (OE/Cancel/Modify enableg
ScheduledEvent: N/A

A Liquidity Provider has the ability tmsuspenda newlycreated warrant instrument by sendirgy
privateLiquidityProviderCommand32) (FIX UZ) (Knetkrequest). OEG sends back a privat&(03)
(FIXUy) messagéo confirmthe successful receipt and technical processing ofdtvemand.

If the command is sent during a Call phaseualic MarketStatusChang€1005)message is sent to
inform the market that the warrant is unsuspended (with status ore&nockin by Issuej.

If the command is sent during a Continuous phasghe Liquidity Provider has not yet sent his quotes
apublicMarketStatusChang€1005)message is sent to the market as the warrantrisuspended but
resened because there isaquote of the Liquidity Provider (status reasdio Liquidity Providé).

Note: This functionalityapply only to instruments that haveot yet been opened to trading, otherwise the
command is rejected.
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5.2.5 KnockOut by Issuer

32[UUZ] LP Command

LPActionCode: KOBI

03 [Uy] Ack 1005 MarketStatusChange

Ack Type: KOBI Ack 0

rket

InstrumentState: 8 (Suspended)
StatusReason: 13 (Knock-Out by Issuer)
TradingPeriod: Current Value
OrderEntryQualifier: 3 (Cancel Only)
ScheduledEvent: N/A

A Liquidity Provider has the ability kmockout a warrant instrument.

Upon recetion of a privateLiquidityProviderCommand32) (FIX UZ) (KOBI request), OEG sends back
a privateAck (03) (FIX 8) message confirm the successful receipt and technicalogessing of the
command.

A public MarketStatusChangg1005) message is sent to inform the market that the warrant is
suspended (with status reasokinockOut by Issu€). The order entry is set to Cancel O(#yand LP
quotes (if any) are automatically meelled.

Note: TheLPCommand32) (FIX UZpr KOBI requestsnly can be sent during the Closed trading phase.

5.2.6 Underlying Status Change

For the underlying instrument :
1005 MarketStatusChange

BookState: 8 (Suspended)

StatusReason: Any reason corresponding to this halted state
TradingPeriod: Current Value

OrderEntryQualifier: Current Value

ScheduledEvent: N/A

rket

For each eligible warrant instrument having this Equity instrument as underlying :
1005 MarketStatusChange

BookState: 8 (Suspended)
StatusReason: 21 (Due to Underlying)
TradingPeriod: Current Value
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

Warrant
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MarketOperations.A publicMarketStatusChang€l005)messageés sent to notify the market that the
instrument has beerreservedor suspended

¢ Each configured eligible warrant having this instrument as underlying is accordingly suspended. A
public MarketStatusChang¢1005)messag is sent for each instrument to notify the market that the
instrument has beesuspended

Note: TheReopeling underlying kinematic is similar to the suspension scenario: the status of the underlying
affects the status bthe warrant, i.e. Instrument Statreturns to its original scheduled phaaed its
Status Reason iutomaticw S 2 LISy A y 3 Q

Exception to theeopeningwarrant kinematicswarrants that were suspended by Market Operations
remain in that state.

5.2.7 ReservedNoLP /LP is back

O
T
o Instrument is in Call
Phase
There is no quote (LP)
in the order book
e At the scheduled
CoomtiES 1005 MarketStatusChange
L ing Time J »
N | BookState: 9 (Reserved)
Wa";"‘ Insllru_mer_lt 5 StatusReason: 8 (No Liquidity Provider)
(;I;taBi;Lrg?OSfl;:?Ct;:ln) TradingPeriod: Current Value
g OrderEntryQualifier: Current Value
ScheduledEvent: N/A
3] 08 Quotes
-
BidQty:1 000 BidPrice:100 o (O] ]
= | OfferQty:1 000 OfferPrice:110 | [a) =<
= (@) s (]
& 09 QuotesAck 1005 MarketStatusChange =
B BidQty:1000 BidPrice:100 BookState: 7 (Continuous Uncrossing)
= OfferQty:1 000 OfferPrice:110 P C
a BuyRevisionindicator: New StatusReason: 7 (Automatic Reopening)
> SellRevisionindicator: New TradingPeriod: 2 (Standard)
= OrderEntryQualifier: Current Value
o ScheduledEvent: N/A
g
3 1005 MarketStatusChange |
BooksState: 5 (Continuous)
StatusReason: 0 (Scheduled)
TradingPeriod: 2 (Standard)
OrderEntryQualifier: Current Value
ScheduledEvent: N/A
1001 MarketUpdate (Limits)

i In Call phase a warrant instruments is negervedeven if there is no quote from the Liquidity Provider
in the order book.
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is reservedand a publicMarketStatusChangg¢1005)messagéds sent to notify the market that the
instrument has beemeserved

£ A LP sends a priva@uotes(08) FIX) message to enter a new Buy quote with a quantity of 1,000 at
a price of 100 along with another Sell quote with a quantity of 1,000 at a price of 110.
OEG sends back a privafuotes/Ack (09) F1X B messageo confirm the successful receipt and
technical pocessing of theuotes.
As now there are quotes from the LPthe order book, the instrument iszopenedand the book is

uncrossed, a publiMarketStatusChang€1005)messages sent for thereopening, ad goes back to
its scheduled phase. It is commuaied to the market by a publidlarketStatusChangg1005)

message

ThenMarketUpdate (1001) messagis sent to the marketo updatethe limits.

5.2.8 Automatic KnockOut by Exchange

arrant Barrier is reached 1005 MarketStatusChange

BookState: 8 (Suspended)

StatusReason: 12 (Knock-Out By Exchange)
TradingPeriod: Current Value
OrderEntryQualifier: 3 (Cancel Only)
ScheduledEvent: N/A

Market

>
=
3
o
i}
]
L
O

OEG Warrant
MDG

When the underlying price breaches tbeactivation barrier of the warrant instrument, the warrant
is automaticdly KnockOut. A publicMarketStatusChangg¢1005)messages sent to the market to
communicate the suspension of the instrument (Status Red$nackOut by Exchange The order
entry isset to Cancel Onlgnd LP quotes (if any) are automatically cancelled

© 2021Euronext N.V- All rights reserved. 83



Optig® Kinematics Specifications Warrant SpecifilMessagegwrorUse-the-Home-tab-to

apphrHeading1-1:Part Title to the text that youwant to-appear-here.
Warrant Specific Market Status Chagmer-Use—the

5.2.9 Reactivating a Warrant (Quote Driven Warrant Market Model)

Phase is in
Continuous

Warrant Instrument
is suspended

1005 MarketStatusChange

IS
Y
S
=
]
w
(@]

BooksState: 5 (Continuous)
StatusReason: 14 (Action by MO)
TradingPeriod: Current Value
OrderEntryQualifier: Current Value
ScheduledEvent: N/A

When a warrant erroneously reaches its deactivation barrier by the underlying instrumemnt (e
deactivation barrier incorrectly entered at the warrant creation fgample), the warrant is automatically
suspended with order entry disabled. The warrant must be reauthorized for trading.

Market Operationgeopensthe warrant, authorizing it to trde again (according to the market phasg).

public MarketStatusChangg100) messageis sentto inform the market that the warrant has been
reopenedby Market Operations.
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