,'.. EURONEXT

Document title
EURONEXT MARKETETIQ® OEG CLIENT SPECIFICATBBESNTERFACE

Document type or subject

Optig® OEG Client SpecificatigrS8BE Interface

Version number Date
4.13.0 9 Feb 2022
Number of pages SBEVersion
220 313

¢CKAA R20dzYSyid Aada F2NIAYF2NNIFGAZ2Y LdzN1}2&aSa 2yfted ¢KS aidy T2 NI
Euronext does not warrant the accuracy, adequacy or completeness and expressly disclaims liability for any errors os.omission
This document is not intended to be, and shall not constitute in any way a binding or legal agreement, or impose anigketiah ob

on Euronext. This document and any contents thereof, as well as any prior or subsequent information exchanged végi Buron
relation to the subject matter of this presentation, are confidential and are for the sole attention of the intended récipierpt

as described below, all proprietary rights and interest in or connected with this publication shall vest inEuxangart of it may

be redistributed or reproduced without the prior written permission of Euronext. Portions of this presentation may contain
materials or information copyrighted, trademarked or otherwise owned by a third party. No permission to seetttivel party

materials should be inferred from this presentation.

Euronext refers to Euronext N.V. and its affiliates. Information regarding trademarks and intellectual property right;ek&sr
located athttps://www.euronext.com/termsuse

© 2022Euronext N.V- All rights reserved.


https://www.euronext.com/terms-use

Optig® OEG Client SpecificatigrS8BE Interface Preface

PREFACE

About ThisDocument

This document sets out the client messages specifications for Optiq OEG using theraB/ore specifically, it
describes the contents of administrative and application messages and provides detailed field descriptions.

Document Aidience
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Scope

The sigle set of messages used for Optiq in SBE protocol is provided in the doctttaamtnization between Cash
and Derivatives messages is completed.

The scope of this document is listed beld In scopelU Out of scope):

Optiq Segment Segment Value | In/Out of Scope | SBE Versions

Euronext Cash Market

Equitied EQ| 1 v 1167 313
Funds FND) 2 v 116 313
Fixed Incomerx| 3 \Y; 1167 313
Structured ProductsSH 4 \Y 1167 313
Block[EE] 14 v 1107 313
Irish Bonds and FunqElg 16 U -

SN FORE | 15 U -

Euronext Derivatives Market

Commodity Derivative§MO| 8 Vv 21617 313
Index Derivative§DD)| 11 Y, 21617 313
Equity Derivatives-0(] 12 \Y 21617 313

12 G2 NBIFIR (KS 6{.9 OSNEAZ2YAa¢é AYTF2NXI GA2Y LINROARSR Ay G(G(KS {6

Yy 12 KSy (62 @GSNRAAZ2Y ydz¥d SANRG ¢ NBy LINRSIRR SRG 6RSIKy & GKIF G ye GSNRA2)
access the Optig segment (SBE forward/backward compatibility).

Yy 12 KSy (62 @GSNRAAZY ydzYoSNA thenNB meaisEhad mérdds mudt s« thedlastéversios th d@ceSsythe Optiq
segment because the SBE compatibility is broken between them.

Yy 'When only one version is provided, it means that this version only can be used to access the Optig segment.

© 2022Euronext N.V- All rights reserved 2/220 Version4.13.0



Optig® OEG Client SpecificatigrS8BE Interface Preface

Optiq Segment Segment Value | In/Out of Scope | SBE Versions

Euronext Indices

Indiceq Indiceq 9 U .

Euronext Approved Publication Arrgement (APA) Facility

Trade Reporting and Publicatifil 10 U -

Other Markets

Luxembourg Stock Excharjg®L 5 Vv 1161 313

AssociatedDocuments

The following list identifies thassociated documents, which either should be read in conjunction with this document,
or which provide other relevant information for the user:

Euronext Marketg OEG Client Specificatiog$1X 5.0nterface
EuronextCashMarkets¢ Optiq Kinematics Spedifitions
EuronextDerivativesMarkets¢ Optiq Kinematics Specifications
Euronext Marketg, Optiq & TCError Lisfile (.csv)

Euronext Marketg, OptigMDG Client Specifications

Euronext Markets, Optiq FileSpecifications

Optig Technical Note SBE

Euronext Marketg, Optig OEGConnecivity Specifications

<SS KK

Clients areadditionallyadvised to also refer to the Euronext Rules and Requlations documents for more details.

For the latest version of documentation please Mis# IT Documentation page

Support

Please find below the contact details:

Operational Client Servic&esk:clientsupport@euronext.com
Belgium +32 2 620 0585

France +33 1 8514 8585

Ireland +353 1 617 4289

Netherlands +31 20 721 9585

Portugal +351 2 1060 8585

UK +44 20 7660 8585

SRS

2 KIiQa bSgK

The following lists onlgll recent modifications made to this version.
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For the Document History table see tbecument History in appendix

Version Change Description

4.13.0 Introduction of SBE 313.
The following changes have besrade to this version of the document:

Yy References to Collar Breach Confirmation message and mechanism are removed from the document because th
feature is not used anymore in Euronext Cash markets

In Collar Breach Confirmation (20)
-Message removed: this feature is not used anymore in Euronext.

y
Yy InReject (07)
y

-Section Collars Fields is not used anymore for Cash

In Field Description
-Updated values for fieldickType4 (Collar Confirmation Ack) is removed
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MIFID Il Related Fields and Values

1. INTRODUCTION

The Eurongt Optig Order Entry Gateway (OEG) provides Bjgged and realime connection to the Euronext
markets.

The system has the following hig¢gvel features:

Predictability

Ultra-low latency

MiFID Il compliance

Cash & Derivatives messag@rmonization

High availability

Reliable network solution

High level of scalability

S Y

Access to every Euronext Market

This document provides detailed information about the features of the system to support the development of client
applications.

11 MIFID IIRELATEBIELDS AND VALUES

The following sections descrilf the fields availablén the messagegii) system functionalities based on the MiFID
Il requirements andiii) related services provided by Euronext to its clients.

In this document tem WIIFID fincludes MIFID (2014/65/EU), MIFIR EU (600/2014) as well as the texts of level 2 anc
3.

1.1.1 Maintenance of Relevant Data rating to Orders in Financial Instruments

¢KS RStES3FGSR | OG aadzlllld SYSy d Ay 3  wSidndht lanidl df 2hy Codril with b 2
regard to regulatory technical standards for the maintenance of relevant data relating to orders in financial
AyailiNdzySyidaé¢ AaadzSR o0& 9{a! 6AUGKAY GKS aACL5 L LdeNXEI
range of order related data.

In order to fulfil this requirement, members are requested to provide data in the fealddablein the Optig messages,
e.g.NewOrder(01) messagéelhe subset of fieldpresent indifferent messages for compliance witrethcsare listed

in the table below. These fields are also included in the description of each individual message:

Field in the Act Optiq fields (SBE & FIX) Used In

New Order (01)

Ack (3)

Fill (04)

Kill (05)
Client identification code ClientldentificationShortCode Cancel Replace (06)
Reject (07)
Quotes (08)

Quote Request (10)
Cancel Request (12)

© 2022Euronext N.V- All rights reserved 8/220 Version4.13.0
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Mass Cancel (13)
Mass Cancel Ack (14)

Open Order Request (15)
Ownership Request (18)
Price Input (8)
Liquidity Provider Command (32)
User Notification (39)
MM Signlin (47)
MM Protection Request (62)
New Wholesale Order (64)
Request For Implied Execution (66)

Cross Order (67)

Investment decision
within firm

InvestmentDecisionWFirmShortCode

New Order (01)
Quotes (08)
New Wholesale Order (64)

Cross Order (67)

Execution withirfirm

ExecutbnWithinFirmShortCode

New Order (01)
Cancel Replace (06)
Quotes (08)

Quote Request (10)
Cancel Request (12)
Mass Cancel (13)

Open Order Request (15)
Ownership Request (18)
Price Input (28)
Liquidity Provider Command (32)
User Notification (39)

New Wholesale Order (64)

Request For Implied Execution (66)

Cross Order (67)

Non-executing broker

NonExecutingBrokerShortCode

New Order (01)
Quotes (08)
New Wholesale Order (64)

Cross Order (67)

MiFID Indicators

MiFIDIndicators

New Order (01)
Cancel Replace (06)

Quotes (08)
New Wholesale Order (64)

Request For Implied Execution (66)

Cross Order (67)

Trading Capacity

Trading Capacity

New Order (01)
Quotes (08)
New Wholesale Order (64)

Cross Order (67)

Toreduce latency impacts associated to tiige ofthese fields and to avoid sensitive information from being routed
over the norencrypted order interface, the optimized representation of this dataansmitted to Euronext via short
codes Mapping of sharcodes to required data for reportingnay be provided by clients by end of business on the
trading day when trade has occurred using the process described below:

y" Clients have access to the Customer Web portal where dnegble to input the MiFID Il compliant data for each
required field.This data could be associated to the short codes, which may also be provided by the clidms via

Customer Web Portal. For &mple:

© 2022Euronext N.V- All rights reserved
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§ To identify a norDEA client on behalf of which an order was entered in the system, menavers
requested to enter their MiFID Il Client identification code (as described in the assoaidfedVhere the
client is a legal entity, the LEI codetbé client shall be used. Where the client is not a legal entity, the
National ID shall be used.

Yy Whenthis code is entered, thelientsis able to assigm short code tdt in the Customer Web Portalhi short
codemaybe used in theNewOrder(01)messag in the fieldClientldentificationShortCode

Yy For clients usinglgorithms in their trading, guidelines for the wtey should generate and populate the short
codes associated to the executin@ExecutionWithinFirmShortCgdeand investment decision making
(InvestmentDecisionWFirmShortCpahould be set based on the setting of the Algo Indicator in the order
messages:

i Ifthelndicatorisa SG G2 anyY b2 f3IA2NRGKY Ay 210 Gdld refrdsedhya |
human trader

i IftheAYRAOFG2NI Aa asSd G2 amy !''f3A2NAGKY AwitkefradgeRad O
values identified below. Ntechnicalchecks would be performed to validate correctness of the ranges used
by the system:

A Inchouse algorithms with positive ange of values between 0 td'21

A ISV algorithmsnegatie range of values betwee@®+1 to-1

Clients should take the following into consideration for population of short codes in inbound messages:

I ExecutionWithinFirmShortCodemandatory tde provided in all inbound applicationessages.

T InvestmentDecisionWFirmShortCademandatory to be provided iwhen the order is flagged akiquidity
Provider, Related Party or Housedoes not apply if an order is flagged as DEA. It is optionahén oases.

I ClientldentificationShortCodg mandatory when an order is flagged as Client, RO or DEA. It is optiotheri
cases.

I NonExecutingBrokerShortCadeoptional in all cases.

Inthe order messages short codes are used for regulatory repotiinmost other messages these codiédentified,
are to be used fopurposes of identifying individual market makers a¢il command.

1.1.2 Reporting to Competent Authorities

MiFID Il requires market participants to report additional transaciidormation to the regulators. The requirements
F2NJ GKAA NBLER2NIAY3 FNB adzYYSR dzLJ Ay GKS RStS3rdisSRrR |
Parliament and of the Council with regard to regulatory technical standards for the repoftilgnsactions to
O2YLISGSYld IdziK2NRGASa¢ A aRedefaRry de@hni®al Siahdardsdranékiipyovide S  a
Approved Reporting Mechanism (ARM) service to its clients, whichsahem to comply with these requirements in

a streamlined manner.

Clients established within tHeuropeariJnion,areable to subscribe to this optional supplementary service. For clients
established outside of thBuropean Uniorthe reportingis done by the exchange on a compulsory basis, with client
participaton in the service and provision of data required by this act being mandatory.
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1.2 FUTURE USE

In preparation for various functionalities expected to be implemented in the future on Optig a number of messages

v o oA, M oA

YR FAStRa 6SNBE ICERENRBI YASE® I3ISR aC2NJ

5SGlIAf&a 2F FdzyQlAz2ylfAGASE FEfIF3I3aASR Ay GKS &LISOATAOL
and may change significantly until such time as the finalised specifications for the relevant service are communicate
to clients.

The associated messages and effective use of fields will not be technically supported until the announced date f
AYLX SYSyidlidAaz2zy 2F (KS&S TdzyOlAz2ylfAGASad {dzoYA&AA2)
rejected by the sstem. Such fields or values, if provided in supported inbound messages, will be ignored by the systen

This behaviour applies to:

Y MessageF f  33SR & WC2NJ CdzidzNBE | aSQT
Yy Fields¥f F 33SR | & yPerdliNg RegidatogNGpprde $ Y RUSBIESYS (G (12 W5 SNR O

Note: Fields and Values for future in the messages structures are representatldmndin grey.

1.3 GLOSSARY

This section provides sonméghtleveldefinitions of commonly used terms this document. Please nethat some of
these tams aredescribed irmore details irthe dedicated sectionsvithin this document

Optig:A & 9 dzNP y-r8dtkat Qb tradindzthair technology platform.
Order Entry Gateway (OEG):4 G KS az2Fd ¢l NB GKI G YFyl3Sa askhpriva@OS &
interface between the clients and the Optiq matching engine.

y

y

y' Market Data Gateway (MDG)s the software that provides higtpeed, reatime market data (public messages)
for the Euronext markets.

y

y

y

Matching Engineis the software that managdbe trading services for the Euronext markets.

Optig_Segment:defines a universe of instruments habitually sharing common trading properties. An OPTIQ
Segment can contain one or several asset classes. An OPTIQ Segment access is setup through aksgical Acc

Patrtition: is a technical subdivision of an Optig Segment. An Optiq Segment may be comprised of at least one
several partitions, physically independent one frome another, but connected to each other within the context
of the Optig Segment. Ingstments may move from one partition to another within an OPTIQ segment.

y" Logical Accesss an OEG (Order Entry Gateway) entry point, setup for clients to connect to a single OPTI(
{S3AYSyilsx O2yGrAyAy3a GKS GSOKyY A Ol Multipizdogidahagcdssikds dah ghgie F
the same SFTI line.

y" OE Sessiorihe individual physical connection, to a single Partition. A single Logical access may have as many ¢
sessions as there are partitions in the Optig segment.

y" Simple Binary Encoding (SBE)the open source binary protocol used as the solution for matkét and order
entry messaging in Optig. SBE was designed within the FIX Protocol Limited organization, with a focus on lo
bandwidth utilization and the goal of producing a binary encoding solution fotdtemcy financial trading.

y" Symbol Indexis a unjjue systerawide identifier (in private and public messages) assigned to a trading instrument
and Contract$n Optig. Note that an instrument here represents eithesiagle tradeablénstrument, an index or
a strategy.Except for strategiest representsthe combination ofthe following instrument characteristic$SIN,
MIC, Currency and when required thdC of theMarket of Reference. Symbolindex will not changeer the
lifetime of the instrument, but can take a different value for the same instrunmdgpending on the environment
(Prod or Test).
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Yy Message:is a discrete unit of communication, provided in flefined format, which depends on the chosen
protocol and the target functionality it relates to, containing information exchanged between Euronéxtsan
clients, to enable trading on its systems.

I Administration messageas an electronic instruction from client or response from the OEG used to exchange
technical, norrade related information, most notably used to setup and maintain connectivity betwee
client and an OEG.

I Application messagés an electronic instrument from a client or a response from the OEG, used to exchange
order and trade related information, including requests and events that impact orders and trades, but do not
directly representhem.

i Order:An order is an electronic instruction from a firm to buy or sell an instrument via Optig. Firms can send
many types of buy, sell and cross orders that are matched upon arrival or placed in the order book to await |
match.

I Trade:A trade is an electronicggeement between the client(s) that submitted the order(s) to exchange for a
certain quantity of one or more instruments, for one of the various forms of reimbursements (payment,
exchange of goods, services, etc.).

y* Standing Dataprovides referential data@haracteristics of all trading instruments available on Euronext markets.
The data is provided via files and messages.

i Standing data filescontain referential data characteristics of tlw®ntracts,trading instrumentsincluding
outrights, and strategies tat may be required, or provided as valadded information. These files are
provided on a daily basis and can be obtained from a sep&taieP Service.

I Standing data message®ntain the basic information of each instrument and strategy, and are dissésalin
via MDG at the start of each trading session and g on creation of Derivative instruments.

T Clients should refer to th®IDG documentatiorfor the full details about these services.

Yy SelfTrade Prevention (STPJervice provided by Euronext ontitading platform, to allow trading clients to avoid
unintentional trading with themselves, that results from the matching of two opposite orders of the same client.
This service is made available to clients performing specific types of activities qeidity.iProviders) setup
depending on the rules defined per Optig Segment.

Yy Firm:A firm is an investment firm or financial institution that deals, advises, and/or acts on behalf of its clients anc
possibly itself on the Euronext markets.

y" A Firm AccessAn entity allowing the Firm to access the Trading Platform. The two Firm Access types, which cal
both be used by a given Firm, &Regular Accesand Service Bureau Accesas described below:

I Regular Accessvhen a firm contracts its own and exclusive ordetry access means directly with Euronext,
the Firm Trading Solution type is Regular Access (or sometimes Direct Access).

I Service Bureau Acceswhen a thirdparty customer, which may, among others, refer to a Service Bureau,
contracts order entry accesseans with Euronext to act as an order carrier on behalf of several firms, the Firm
Trading Solution type is Service Bureau Access.

1.4 ERROR CODES

When the Matching Engine receives an incoming message, it performs several checks on this message, aral may re
it. When this occurs, the error is identified in the outgoing message sent back by the responding system as an err
code. In Optiq the response messages contain only the error codes.

The list of errors that can be issued by the Optig Matching Eniyiig & Order Entry Gateway (OEG) upon reception

of incoming private messages is provided in a dedicatedHii®r Code Listwhich may be downloaded from the
Euronext websiteThis list includes errors that may occur due to issue encountered within messages sent by customer
to or exchange business continuity conditions, as well as the errors that are issued by the Trade Confirmation Syste
(TCS).
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The Error Codes are clasgifiy Rejection Type. The rejection types are defined in the following table and the first
digit in the Error code is set to represent the type of rejection:

Rejection Type| Technical / Functiona| Description

0¢TCS TCS Errors specific to messaggsnt to the Trade Confirmation System
(TCS)

1 ¢ Inconsistent| Functional The specified value is functionally invalid (e.g., Expire time < actua
time); OR

Fields/characteristics are provided in the message but are irrelevar
(e.g., a Stop Priddled for a Limit Order)

2 ¢ Forbidden | Functional wSljdzS4d A& F2NDPARRSY RdzS G2 9H
the associated Rule& Regulations documents (e.g. Trading Manual
identifies that during the current phase, or due the member's
authorizations a specific type of activity is forbidden)

3 ¢ Invalid Technical The specified value is technically invalid (e.g., MsgSegNum n <
Msg®qNum nrl); OR

The format is not the expected format for free fields (String instead

Integer); OR
The specified value is not one of the enumerated values listed for t
field

4 ¢ Missing Technical Necessary field is missing

5 ¢ Failure Technical Failure in the exchange system

Important notes:
Yy Fields, presence of which is "Mandatory" or "Conditional”, can lead to an order rejection (Rejection type 4
Missing) if not provided

Fields, format of which is "Enumerated"”, can lead tooater rejection (Rejection Type-3nvalid) if the value
provided is not among the authorized values

All Fields can lead to an order rejection (Rejection Typdn®alid) if the format is different from the format
required

y
y
Yy Fields with null value are coidgred as not provided
y

Information related to that are still work in progress (e.g. ETF MTF, ERG for Cash) may be present in this docum
are subject to change when finalized version of the specifications for these initiatives are released
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2. ORDER ENTRY MAPRINCIPLES

2.1 NEW INSTRUMENT SEGREGAT@INIQ SEGMENT

High reliability, significantly increased throughput and latency performance with minimal standard deviation,
improved flexibility in delivery of new functionalities and products, shorter timentoket as well as the improved
resiliency will be ensured within Optig in part by introduction of the new instrument segmentation through Optiq
Segmens.

2.1.1 Optiq Segments

An Optig Segment defines a universe of instruments sharing common trading and firaogiatties, it allows
9dzNByYy SEG G2 a$aNBaALGS AyadNdzySyda yz2zy3a KSNXYSGAO d
financial markets.

For the implementation of Optig Segments the instrument universe is rationalized and reorganizethto riew
structure.

A segment can contain one or several asset clatsiesmation of the Optig Segment to which énstrument belong
to / hosted onis communicated to clients within the Standing Data files and mes$ages

Clients must be aware dtiie different existing Optiq segments and the instruments they host in order to identify which
segment(s) they would connect to.

Yy Segmentation provides:

i Improvement in resiliency failure of a single Optiq segment should have limited direct technical itrgrac
other Optig segments;

I Increased flexibility, possibility of independent software and operational lifecycle.

Illustration of two different segments: ,
OEG-1 : OEG-2
I R
ME-1 l ME-2
S — I _
DG-1 : MDG-2
|
Optiq Segment 1 : Optiq Segment 2

2 Standirg data files and messages refer to the data provided for Cash and Derivatives, instruments, contracts, outrights ares strategi
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2.1.2 Partitions

An Optig Segment may be comprised of one or more physical partitions.
A partition iscomposed of an Order Entry Gateway (OEG), a Matching Engine (ME) and a Market Data Gateway (MD
Instruments have the flexibility to be moved from one partition to another within an Optig segment.
y" Partitioning provides the following benefits:
I Improved resiliency- failures on one partition impact only a fraction of the market / clients;
I Improvedscalability: simple and seamless scalability model based on horizontal scalability principles;
T Ensured stable latency and higarformance.

Illustration of segments divided into partitions:

| 0EG-2A || (( 0EG-28 ) | [ OEG-2C]
[ -

[ ME-2A || ([ ME-28 )| |( mE-2¢ ]

| 0EG-1A || |( OEG-1B |

[ ME-1A ]| |[ ME-1B )

(MDG-1A]| |(MDG-18) (MDG-2A] | ((MDG-28) | | (MDG-2¢]

Partition A Partition B Partition A  Partition B Partition C

Optiq Segment 1 Optiq Segment 2

2.1.3 Logical Access and OE Sessions

Access to an Optiq Segment requires a dedicated Logical Access:
V" A Logical Access ipaint of entry configuratiorfor connectivity toa specific Optiq Segment and allows ttlient
to technically reactall the instruments belonging to &particularsegmentfor which an access is setup

I A Logical Access is dedicated to an Optig Segment, i.e. a single Logical Access canndb damneifterent
Optig Segments;

I Clients mayhave several Logical Accesses per Optiq Segment;

T It allows the client to connect to all partitions belonging to the segment either directly or indirectly;

I The physical connection is managed at the OE Session level and there is at least one per Leggcal Acc
y" An OE session corresponds to the actual physical connection of the client to a partition:

I OE Sessions are automatically created by the Exchange upon creation of a Logical Access;

I OE Session is the login identifier for each physical connection repeesby thecombination of thelogical
Access Ind theOEPartition ID. These two fields represent an ¥ihich is unique across thehole system
and across the various Optig Segments

I One OE Session always belongs to one Logical Accestdgita Access can have multiple OE Sessions. There
can be as many OE Sessions as there are partitions in the Segment;

T An OE session inherits the majority of characteristics setup for the Logical Access;
I By default OE Sessions hold the ownership of the orders entered through it.
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2.1.4 Full mesh OE®E Connection

If a segment has multiple partitions, for the best possible response times, clients should initiate an OE session for ec
available partitiorand send messagebrbugh it only for the instruments hosted on this partitiddowever, a client

may use a single OE Session to access all the instruments of an Optiq Segment, no matter how many patrtitic
compose the segment. This is made possible by the full meshiMBEE@GNnnectivity provided by Optig as represented

in the diagram below. Sudahosspartition access will incur additional response tinfes. increased latency)

Quotes and other Market Making messages cannot be sent across partitions, and must be sentlolyatdition
where the Instrument or Contract is hosted.

By default, theresponses to therivate response messages sent through a different partition will return to the OE
session holding the ownership of the order (from which it was sent). Howthecorresponding MDG messagies
issued by the partition on which the instrument is hosted.

As it relates to the OEG and private messaging, Order ownership is the technical belonging of the order to the physi
connection that submitted the order, or to thphysical connection that took ownership of the ord@utbound
messages are sent to the OE Session that owns the corresponding order. Functionally the orders belong to the Fi
(designated by its Firm ID), and for the scope of change of ownership; natidifican only be done by the requestor
with the same Firm ID, and between physical connections or Logical Astlestsare set withthe same Firm ID.

lllustration of segments, partitions and connectivity:

Logical Access 1 Logical Access 2

CLIENT XYZ CLIENT XYZ

OE Session 2B
OE Session 2C

OE Session 1B

OE Session 1A

|
|
|
|
|
|
|
| OEG-1A || |( OEG-1B |
o > el I
|

|

|

|

|

|

|

|

OE Session 2A

N

OEG-2A )| |[ OEG-28 | | |[0EG-2¢

— —-
- e

L=

[l

— —

(mE1a )| [(me-18)

ME-2A )| |(me-28 ) | [[(mE-2¢ )
| |
(MDG-2A)| |(MDG-28) | | (MDG-2C

(MDG-1A]| |(MDG-18)

Partition A Partition B Partition A Partition B Partition C

Optiq Segment 1 Optiq Segment 2
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Illustration of thefull meshconnectivity:

Logical Access 1 | Logical Access 2

CLIENT ABC CLIENT ABC

OE Session 2B

OE Session 1A <

[

=, =\

[ 0EG-1A )| |( OEG-1B ] (oEG-2A ]| |( 0EG-28 ]

I

I

I

I

I

I , .

, | OEG-2C |
| . I i .

I

I

I

I

I

I

I

I

( ME-1A ]| |( ME-1B | [ mEe-2A || [( mE-28 ] -j---l_\iE-ZC j

(MDG-1A]| |(MDG-1B] (MDG-2A) | [(MDG-28) | [(MDG-2¢]

Partition A Partition B Partition A Partition B Partition C

Optig Segment 1 Optiq Segment 2

215 5SGSNX¥AYS (GKS GaK2NISNI LI (K¢

In order to benefit from the best response timéke clients should send messages directly to the partition on which
the instrument is located. To identify on which partition each instrument is located, €lienst useand updateon a
daily basistheir referential data by downloading the Standibata files or using th&tandingDatamarket data
messags, where details bthe Partition IDassigned to each instrument apeovided.

2.1.6 Setting UpConnectivity

Euronext provides connectivity information within a dedicated document, the Connectivity Detail specifications,
covering all required technical details. Ranges of IPs / Ports and-ddsttichannels are identified for each Optiq
segment for Qder Entry and Market Data gateways.

To take full advantage of the scalability of Optig, and ensure continuity of service, clients are strongly encouraged 1
setup connectivity to the full range specified per segment for OEG and MDG. Individual pawitidres assigned a
sub-set of values identified within the specified ranges.

In addition the relevant details for OEG and MDG connectivity per instrument will be communicated in the referential
standing data files provided on a daily basis. For the Bedhithe format in which this data is provided please refer to
the Euronext Market;, OptiqFileSpecificationslocument

3 For the Cash marketStanding data file i€ashStandingDataF{@007); Real time MDG Standing data messagesiding Dat§1007) | For
the Derivatives marketsStanding data file iDerivativesStandingDataFi{@013); Real time MDG Standing data messagestract Standing
Data(1013)

© 2022Euronext N.V- All rights reserved 17/220 Version4.13.0



Optig® OEG Client SpecificatigrS8BE Interface Order Entry Main Principles
Technical Features

2.1.7 Overnight instrument migration between partitions

In order to improve latencies and predictability, an overnight load balancing meshas introduced by the new
Optig system. This new technical mechanism implies that every day all instruments belonging to an Optiq Segme
may potentially be relocated across the partitions belonging to this Optig Segment.

Please note that this migratidmetween partitions will not cause instruments to migrate frome Optig Segment to
another Optiq Segment.

Every instrument can migrate overnight froone partition to another. It means that connectivity information
associated to an instrument can changeegy daywhichis why it is crucial for clients to daily update their referential
data by downloading the standing data files provided on the Euronext server.

Please refer to th&uronext Marketg, Optig MDG Client Specificatiotscumentfor further details on standing data
files.

Note: While migration of instruments between Optig Segments is not expected to be a regularly occurring event, |
mayhappen and will be donewith prior notification to clients.

2.1.8 Added / Removed Partition

The partitioning of the Optiq Segmentand fullmesh connectivityallows Euronext to add or remove a partition
gAGK2dzG AYLI OGAy3a (Addng @ frendiyidi & partitiCn2wl yi@ nplcadihedtisitgpto other
existing partitions or OE sessions.

In case of introduction of new partitiongntil clients are able to connect to the new partition theil still be able to

use individual order messagés access all the instruments belongitm an Optig Segment by connecting tioe
already existing partitiofs).

In case of removal of a partition, Clients will still be able to connect to existing partitions, and access instruments th:
were hosted on these partitions before the change, as alany instruments that had to be moved to the existing
partitions from the one being removed.

Partition on which the contract or instrument is hosted is identified in the Standing data that is provided on a daily
basis.

In all cases clients will always provided prior noticebefore such changes are performed

2.2 TECHNICAL FEATURES

2.2.1 Latency Monitoring and Timestamps

Outbound messages provide several internal timestamps to allow the clients to monitor the processing time of the
system at differentevels.

y" The following diagram represents the different timestamps provided in the outbound messages:
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COLOR CODES
Client
. Sent by client in private inbound messages

Sent back to the client by Euronext in coutbound
messages

7 . Sent by Euronext in private Outbound messages

Order Entry Gateway
OEG

. Sent by Euronext in public Outbound messages

Matching Engine
Book

Market Data Gateway
MDG

# Field name Description of data provided

1 Message Sending Time | is assigned by the Client in his inbound message

2 OEG IN From Member | isassigned by the OEG after decoding the inbound message

3 OEG Out to ME is assigned by the OEG when sending the inbound message to the matching
engine and is later on provided in the Outbound messages

4 Book IN Time is assigned by the ME when receivihg inbound message from the OEG

5 Book OUT Time is assigned by the ME when sending the outbound message to the OEG

6 OEG IN From ME is assigned by the OEG when receiving the outbound message from the ME

7 OEG OUT To Member | is assigned by the O&hen sending the outbound message to the client

8 Packet Time is assigned by the MDG when sending the message to the market

2.2.2 Drop Copy

Drop Copy is a service, providing near #t@ak copies of trade report& order messages, usually used for risk
management andor compliance needs.

Clients require a dedicated connection to receive Drop Copy messages, whimhsedanp with configuration that fits
their needs.

The service is available in FIX protocol onlythirdetails are provided in a dedicated document.
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2.3 CLIENT ORDER ID MANAGEMENT

2.3.1 Client Order ID Overview

Clients must provide &lient Order IDn every inbound application message, otherwise the message will be
immediately rejected by the OEG.

Clients may mvide any value that respects ti@lient Order IDormat, which is an ®yte signed integer, and the
ranges as defined below. The Exchange recommends setting a unique 1D per order, Firm and Symbol Index.

For order entry, theClient Order IDalue is not becked by the Exchantyet is simply returned in the corresponding
outbound message to allow clients to reconcile the response message with their original inbound request.

For modification and cancellation using t@eiginalClient Order I@s unique identifie}, the value is checked by the
Exchange for possible duplicatéisat would represendifferent live orders originally submitted with the sar@dient
Order ID In cae of duplicates, the inbound request is rejected with the associated error code.

2.3.2 Client Order ID Usages for Order Management

Clients can submit modification and cancellation requests by usin@tigénal Client Order I8 unique identifier, i.e.
the vale of theClient Order Il2as submitted previously with the original order.

This allows clients to use ti@ient Order I[as unique identifier to modify or cancel their orders per Symbol Index and
Firm, in addition of thé®rder ID It does not restrict aints to use theDrder IDtlo manage their orders.

Please note thaClient Order Iprovided for themodification requestsill not be updated in thdive order itself;
order will keep its originaClient Order ID

Toproperly perform the inbound request, the system checks that the value exists on the corresponding Symbol Inde
among live orders belonging to the requesting Firm. If no order is found the request is rejected, or if more than on
order is found the requess also rejected. In this case clients must useQ@nder IDXo reach their orders.

As the uniqueness of thelient Order I not checked by the Exchange for order entry but only in case of modification
and cancellation requests, clients who want to tise Original Client Order 18 unique identifier for these requests
must ensure on their own the unicity of the Client Order ID per Symbol Index and Firm for orders they submit.

However, after an order, with a specifiOrdIDparticipates in a trade, itan no more be reised to submit orders.
This is not allowed in order to make sure that in case of trade investigation, only one single instance of order linked
GKS GNIRS Aa FT@FAfFIoftSd ¢KS al YS 0SKLIShyedidiDa | LILAS

Asrequests using th®riginal Client Order IR2quire additional checks to be performed by the system, clients may
observe a slight increase of the response time for these requests. Hence to ensure the best possible response tin
clients are encouraged to us@rder I1Das the reference for their orders.

2.3.3 Client Order ID Ranges

Depending on the nature of the client access, @lent Order Ibnust respect some constraints as described below.

Moreover, it is recommended thatlientsimplemert their ownconfigurable prefix in order to allow firms to integrate
several application instances easilydensureClient Order IDdniqueness across all the fironders.

4 With the exception of the Service Bureau accesses for which a check is always pérforme

51f both Original Client Order l&ndOrder I1Dare provided in a modification or cancellation request, @rginal Client Order IB totally ignored
and the request is performed o@rder 1Donly.
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2331 C2NJ wS3dzZ I NJ aLYy |1 2dzaSé¢ ! 0O0SaasSa
The guideline for the range to use for the Reguldlbuse accesses (i.e. non via ISV nor using Service Bureau):
Yy clients should use the positive number range only;

Yy numerically it means that clients are restricted to values from (fte12
There is no other constraint than positive values for the4S@mwvice Bureau accesses.

The correct use of the client order id range is checked by the exchange during the conformance test, however
afterwards the OEG will not perform any checks of the correct assignment of the range in the inbound application
message.

2.3.3.2 For Regular Accesses ViV
The guideline for the range to use for the Regular access via ISV, without use of Service Bureau:

y" clients should use the negative number range only;
y" clients should insert at the beginning of the field the unique ISWHixh will be provided by the Exchange.
I the ISV ID is composed of three digits

y" numerically it means that clients are restricted to a rafrgen ¢XXX000000000000000 to q
XXX9999999999999999vhere XXX is their I3W.

The correct use of the ISV ID and range is checked by the exchange during the conformance test, however

afterwards the OEG will not perform any checks of the correct assignment of the ID or range in the inbound

application message.

2.3.3.3 For Service Bureauckesses

For Service Bureau accesses:

y" clients must use the negative number range only;
Yy clients must insert at the beginning of the field the unique Service Bureau ID, as provided by the Exchange.
I the Service Bureau ID is composed of three digits

y" numericaly it means that clients are restricted to a range frgkXX0000000000000000 to
(XXX9999999999999999, where XXX is their Service Bureau ID.

The Service Bureau ID is provided by the Exchange and is checked duringfénmance test and is also checked
and enforced at the OEG level for each inbound application message.
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24 ORDERID

TheOrder IDused in the messages for trading purposes is a numerical order identifier assigned by the matching engin
unique per instument over the entire lifetime of the order, which means that this value remains unchanged, even
upon submission of the maodifitians of the order using€ancelReplacé06) message.

For reconciliation purposes A 1 K 9 dzNR Yy SE G Qa Of S Icledtsyhdy olstaindh8ardertNSmYb&rnid  LJI
the Order Entry Datérom the Order IDfield, which is composed dliree parts, as depicted below
I the leastsignificant 2bytes include the relative calendar dayumber since 1jan-1970 at 0:00 UTC (EPOCH)
(Please note, currently the clearing partners may use the date corresponding to this value in ASCIl format)
I Then lbyte includes the EMM;

I The remaining mossignificant5-bytes contain the Order Numbevhich is asequence number restarted at 1
at each start of day

graphial representation of the OrderID

| Order | Number]| |EMM |[Nb | Days |
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3. ORDER ENTRY GATEWAY SPECIFICS

3.1 SESSION MANAGEMENT

3.1.1 Logon Overview

Clients initiate a TCP/IP session to the Order E@Gaijeway, and then initiate a logdsy sending thd.ogon(100)
message Session Logon is always initiated by the cli€heLogon (100message must be the first message sent by
the client otherwise the OEG will drop the connection, and needs to be séividnally to each partition to which
physical connection will be established. Please refer to the description of use for the individual messages ar
Kinematics document to see the various cases and the associated expected exchange of messages.

After the bgon is successful application messages may be exchanged between the client and server. A dlient ha
seconds after they connect to send a logon request, otherwise the server drops the connection.

The value of the time delayis provided for each Optige§ment in theEuronext Marketg Optiq OEGConnectivity
Specificationslocument

3.1.2 Heartbeats and TestRequests

The OEG uses thdeartbeat and TestRequesimessages to ensure the connection between the client and the
Exchange is up and functioning properly. During periods of inactivity the mechanism used by the OEG functions
described below.

OEG sends:

y" Heartbeat(106) messageafter the given delay ohactivity on its side, i.e. the OEG senddemrtbeatmessage
afterA 0 KlFayQid aSyid 2 daecomdi)n caséSnp dthed dpplication messages, dients will
receive at least onéleartbeat(106) messageveryn second(s) when they are Iggd on. This ensures the client
that OEG is up and functions properly

Yy TestReques{107)messageafter the given delay of inactivity on the client side, i.e. when the client has not sent
any message in the lastsecond(s).
I The client has anotheequivaénttime delay to answer th@estReques(107)message by sendirzack to the
OEG eithea Heartbeat(106)message, or any other application message.
I Otherwise if the client does not issue any message within the given delay, the OEG closes the cofiNetdion.
that this disconnectiortriggers the Cancel on Disconnect mechanismany messages in scope
TheTestReques(107) messagean also be sent by the client to the OEG at any moment and the OEG will answer with
aHeartbeat(106) message.

The parameten has a specific value for each Optiq Segnthat is specified in th&uronext Marketg, Optig OEG
Connectivity Specificatiod®cument

3.1.3 Logout

Logout(103) messages used to improve session management processes. This message identifiegxalthage if
the client has disconnected on purpose or because of technical issue.
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3.1.4 Message Sequence Usage

Optig uses sequence numbers to ensure no loss of messages. Clients assign sequence numbers to the messages
send to the exchange and the Optiq tkadhese numbers for the incoming (sent by client) messages. Similarly, Optiq
assigns its own sequence numbers to the#égoingmessagesgsent by Optigjhat it sends to the client.

The first sequence values provided in the initial Logon messages of ther@lagt to zero (0) [or 1 for FIX]. When
clients log on after a disconnection, the Logon message allows the client and Optiq to exchange the sequence humb
of the last messagsthat they processed from each other. Each side can then start sending xhenessage that has

not been processed by the other sidw otherwise follow the business continuity and recovery processes

Please note that message sequence numbers are assigned only to application messages and not to administrat
messages.

3.2 CANCEL ONISCONNECT MECHANISM

Cancel on Disconnect is a mechanism which triggers an automatic cancellation of-pérgeisted orders upon
disconnection of the client whether voluntary or due to an issue.

In typical dayto-day operations he Cancel On Disconnegbmies at the OE Session level, which means that it is
triggered per OE Session (physical connection) and it does not affect other OE Sessions that belong to the same Lo
Access.

By defaulfthe Cancel On Disconnect is enabled for all clients anallfdreir Logical Accesses / OE Sessions. It means
that every single order is checked for Cancel On Disconnect.

The Cancel On Disconnect mechanism is triggered when the connection between a client and the OEG is droppec
the client application is discaected from the OEG, then all live quotes anuh-persistedorderssubmitted during
OdzZNNBy i Rl &Qa (bebrgingytdtheic&@spdnding DE Sessipik are cancelled for their remaining
guantity, regardless of order type and validity type.

When the mechanism kicks in, Kll (05) messagesire sent to the OE Session for which the mechanism has been

triggered for eachinstrument in scope and each killedder. If the client has not yet reconnected the messages will
be queued until he returns.

Clients can indicate on each order if they want it to be persistent, i.e. not included in the scope of the Cancel O
Disconnect mechanism. If tiizisabled Cancel On Disconnect Indicétee fieldExecution Instruction A a aSda
for an order, this ordewill not be cancelled even if the Cancel On Disconnect kicks in for the OE Session it belongs t

Please refer to tha&x/ I YOSt 2y 5A a02yy S O &uromext Narke®cD0ptiq @EsOanfedivity 2 F
Specificationslocument for further details.
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4. FORMATTING

4.1

SBE MESSAGE STRUCTURE

Private inbound and outbound messages are composed of the followinggigpiayed from left to right in the table

below:
SBE Structure
Repeating Section 1 X Repeating Section N
SBE . :
Frame) |- der R Rgg;?;':g Rep. | Rep. | | Rep. |y Rggft?;':g Rep. | Rep. |, | Rep.sec
Sec.l.a| Sec.1.b Sec. 1.n Sec. N.a| Sec. N.a N.a
Header Header
2 n
s 8 bytes s 2 bytes | xibytes | xabytes | X | xbytes | X 2 bytes | xnbytes | xybytes | X xn bytes
9 OK YSaal3aS Amam@y NOMWGK RR FRA R glISRG 60 (G(KS {.9 KSIRSN
the message including the length of theCNJ YS¢ |y R da{. 9 KSI RSN TFASftRa®

Please note that even if the Frame must be present on the wire for every message, for readability purpose it is not reprdsent

in the message structures of this document.

41.1 SBE Header

The SBE Header is composed of the fahgwields:

Field Description Length Values
Block Length of the block. The Block is the message without the 2 bytes From 0O to 261
Length repeating section headers and the repeating sections.

This is especially useful of new versions of messages in cas

Euronextadds fields at the end of the block. Clients will remg

able to processhe block fields and know where the repeating

sections starts.
Template | Identifier of the message template. This is thessage typef 2 bytes From O to 26-1
ID iKS YSaal3isSa o0S®3d bSshNRSN
Schema ID| Identifier of the message schema that contains the template| 2 bytes From O to 261
Schema | Version of the message schema in which the message is 2 bytes From O to 261
version defined. Used to add messages and/or modify some others|

A Schema is the fildescribing a group of messagé¥iyateinbound and outbound, Market Dat&tc) used by the

Exchange. The group of messages is identified bydieema IDThe schema contains the templates that represent
the structure of messages supported by the Excleargach message being identified by Tsmplate IDmessage
type). A given schema may have sev&ahema Versiomalues,which specif the message structure used by the
sender.

Hencethe OEG SBE template file (or t0&G_SBE_Input_Schémantains all the Templates ftie privateinbound
and outbound messages. The Schema Version defines the version @BGISSBE_Input_Scheamal the structure
to be used by the sendeFor more information for the SBE template pleaseiew theEuronext Marketg Optiq File
Specificationslocument.
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Please note that the SBE Header must be present on the wire for every message, but for readability purpose it is not régpdesen
in the message structures of this document.

4.1.2 SBERepeating Section Header

The SBE Repeiatj Section Header is composed of the following fields:

Field Description Length Values
Block Defines the length in bytes of a repeating section 1 bytes From 0 to 255
Length (without the length of the header).
Num In Defines how many times the repeating section is 1 bytes From O to 255
Group NBLISIFGSR® LG Aa asSi G2 a

repeatingsection.

This header must be present at the beginning of each repeating section group.

Please note; the messages structuresontain the actual names of the repeating groups that are used in the SBE
template.

In the messagetructures (section 5), repeating section headers are represented as follows:

Field Short Description Format Len Values Presence | Page

Block Length for Defines the length in bytes of Header 1 18 Mandatory | 24
repeating section 1 | the repeating section 1.

Num In Group for Defines how many times the Header 1 Oton Mandatory | 24
repeating section 1 | repeating section 1 is repeated

Some empty repeating sections have been introduced for future use purpose at the end of some messages. But d
to technical constraints, headers of these repeating sections must be present at the end of the messages; they a
represented in message structures as follows:

Field Short Description Format Len Values Presence | Page

For these empty repeating SOl A2y azx Of ASyda Ydzad asSdi GKS (g2 FASER

4.1.3 SBE Usage

Euronext provideSBE Template XML fildgat contain all message types suppetby the system. Client systems can
decode and encode SBE message using the schema atehtpkate files as below:
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Euronext

OEG

*—A

| XML Shema/
BE Encoder / Decoder <€ Template Fles
A
A\ 4
Network
A
\ 4
dient | sBF Encorder / Decoder < ML Shena)
Template Fles
Qient Workstation

SBE offers the possibility to have backward and forward compatibility. It means that clients are notdéguieson
the last version of Schema Version (message structure version) to be abldtthe message. This is pipossible if
changes between versions occurratthe end of:

I The block

I The repeating section.

Using message length, SBE is able to know the difference between the block length or the repeating section leng
managed by agvy Of ASyd IyR (GKS NBOSAGSR YSaal3aSo !a adzOf
messages will be skipped.

However, it is crucial to note that the list of available values in any given field can be updated and the length can t
changed. Inhis case, the update must be taken into account.

Hence if a field required by the regulator becomes mandatory in a message, each client using this message will needtto update
Schema for the latest version, otherwise this message will be rejected BydbeEntry Gateway. A change of length of any

field will also lead client to update their Schema if they want to use a message containing this field.

Please refer to th&uronext SBE Technical Ndier further details on the SBE Encoder / Decoder.

Note: Changes of SBE template are communicated to clients in advance.

4.1.4 SBE Optional Fields and Null Value

Optional and conditional fields can be provided as null value, as defined by the SBE standard and further indicated
the SBE XMlemplates.

Please notehat the Null Value means that the field is not applicable, not provided or not used. This is different from
the value of zero (0), which may have its omveaning depending on the field.

7

C2NJ dzydzaSR . AdYFL) FAStRa Fft GKS oAGa Ydzad o6S asSd i
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4.2  TECHNICAL FORMAT FIELDS

The format of the fields contained in the messages will follow these rules:

method.

Binary data are in Intel byte orddriftle-Endian).
Pyt Saa 20KSNBAAS &AaLISOAFASR O0APSD [/ 2dzy G SNLI NI CANY
based on UTB, left aligned and null padded.

SBE allows optional fields with a null value. The applicable NULL valuees dsf SBE interface.

hyte FASER @FfdzSa Attt | LIISFENI AYy GKS Lzt A&aKSR Y
The field names that appear in this document are for reference purposes only.

All the fields are contiguous.

All field sizes aréxed and constant.

S

clients to check for each update if it contains importantegulabry updates.

Format fields Description

Alphanumerical ID String type identifying an element.

Amount Signed numerical field representing an amount.

Bitmap I NN} & 2F oAdGaxr SIFEOK oAl &aLISOAFTeAy3d 6KSGKS

(in Little-Endian).

e.g. Forthe field Execution Instruction a Bitmap field allows indicating in different positions of
field, for the same order message, in position zero (0) with the bit set to one (1) STP type of R
as well as in position four (4) with the bit set to ofi¢ as well, indicate that this order should
persisted and should be excluded from the scope of CoD

Boolean Indicator having two possible values, either 'trug’ or 'false- 0'. This value is set on the first bit ¢
the byte (in LittleEndian).

Date Date of an event (in number of days since 01/01/1970 UT@ Kk n MKk MpT N A& G KS

Enumerated Information having a delimited set of possible values.

Numerical Generic numerical field.

Numerical ID Numerical field identifying an element.

Price Numerical field representing a price (either signed or not signed).

See the description iRrice, Quantity, Ratio and Amounts Formats

Quantity Unsigned numerical field representing a quantity of elemerds ékample a number of shares).
Sequence See the description iBequence Numbers

Text Text in UTH, left aligned and completed with null padding.

Epoch Time in Time in number ohanosecondsince 01/01/1970 UTC.

Nanoseconds

4.3 DATE AND TIME CONVENTIONS

Date and Time provided in this document refer to the following names, and are provided in the following format:

Timestamps
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Theyare expressed in UTC (Universal Time, Coordinated) and are synchronised using Precision Time Protocol (P
Their format is defined in number of nanoseconds since 01/01/1970 UTC, and is populaiegas@signed integers.

Date:

For Cash and Derivats Markets:
5S4 NS RSTAYSR AYy ydzZYoSNI 2F Rl &@a AAYOS nmk-bywek mgpT
unsigned integers.

Note: Expiry Date and Time provided for Good Till Time (GTT) ardl GlbDate (GTD) orders folldheir own rues,
please refer to the field description for further details.

For TCS Reporting:

Dates and Times formatted for ESMA reporting (MiBIRre defined with a 2byte character string following ISO
8601:

YYYYM-DDThh:mm:ss.ddddddZ.

A éyeah & (G KS
Yaaé Ad UGUKS Y2y(iKo®
Aa GKS RlIeo

a
a
a a Oz2zyaidlyld tSHUSNMMASK FMRIGERBYI XY &2 ®WRBRR
i GKKé Aa (GKS K2 dzNW
a Ad GKS YAydziSo
6434 PRRRRRRé Aa (GKS aSO2yR YR AG& FTNIOGAZ2Yy 2F |
G Aad | Qéegfar GTCyide. £ S G G SNJ

44  SEQUENCE NUMBERS

The Order Entry Gateway manages two sequence numbers:

Yy Message Sequence Number: this sequence number is incremented one by one by the OEG and per OE Ses
(physical connection). It is providedévery application outbound message.

y /1 tASyld aSaalr3asS {SljdzSyOS bdzyoSN¥Y GKAA& &SljdzsSyOS ydzy
mandatory for each application inbound message. It is recommended to increment this number one by one pe
OE Sessn (physical connectionptarting from 1 Please note that this sequence is not checked by the OEG but
will be useful for some specific recovery cases.

4.5 PRICE, QUANTITY, RATIO AND AMOUNT FORMATS

If a price is needed in the messages, it is expressed iarayor in percentages (generally for bonds).
The volume of the order is a number of Securities or an amount expressed in currency.
All prices are processed using two values:

i the price value (Signed/Unsigned Integer);
I the scale codeRrice/Index Level Decals).

Clients have to link each instrumetat i K S I & aP2ic@/indelt 1Rl Dieciméls TNR Y (GKS { GF yRA
or file.
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The prices must be calculated according to the following formula:

Price =——— -

C2NJ SEIFYLX ST | LINAROS 2F HTdpc A& &Syl AyPriveS mdek [2&B A
Decimals§ FTNRBY (KS {GFyRAy3 5F41F Aa Sldzft (2 no

Whether the price is expressed in currency or in bpsists, the format of providing the price is the same.
Yy The same mechanism is used for:

iU ft | dzl Y Quaiitity Becimaish (1 K &

i1 fEf NYGA2aAa |y RatibJINIbeyDetimbBa ¢A (0K

i L Ef | Y2 dyhdult Décimalk G

4.6 INSTRUMENIDENTIFIERS AND EMM

4.6.1 Symbol Index

An instrument is identified by its Symbol Index.

The standard security identifier (for example ISIN), mnemonic, tick size, instrument name and other instrumen
characteristics are carried only in the following Market DaessagesStandingData(1007),0utrightStandingData
(1014),StrategyStandingDat41012),ContractStandingDat41013) and in the Standing Data files available on the
HTTPServer. As such, the client applications must link the Symbol Index which is uskdigssages, with other
instrument characteristics present in tfgtandingDatamessageor files.

The Symbol Index is assigned by Euronext and will not clevaghe lifetime of the instrument.

In some extraordinary cases an instrument can move from ©ptig segment to another keeping its Symbol Index.
Clients will always be notified in advance before such changes.

Any Corporate Action leading to a change of ISIN will lead to changgnufolindexThese Corporate Actions are
generally part of the maratory reorganisation events; the most frequent ones being stock split, reverse stock split,
change of name / denominatiotdowever the ISIN change is not systematic and will be in any case communicated
upfront through the Euronext Corporate Action notices

For further details on the Standing Data messages and files please refer t&thenext Markets; Optig MDG Client
Specificationglocument

4.6.2 OrderPriority

TheOrder Priorityis provided in privatéck(03) messages faveryindividualorder.

Value inthe field Order Priorityis based on the time of the entry of the order into the boak the cases of its
modificationthat impact priority

According to the rules of the markatodification of price and volume of an order in most cases have a negative impact
on the priority, with exception of modification that is reducing the volume, in which case order maintains its priority.
In case of loss of priority, the Order Priorityeset to the time of the modification.

ForQuotes(08) messages priority iot assigned, as an individual Market Maker may be present only once at single
price level.
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For CasiMarkets Only

For the Cash Markets th@rder Prioritymay beused to allow céints to reconcile with the Market Data feed as the
Order Priorityis also provided in th®©rderUpdate(1002) message.

For further details please refer to the description of thAek (03) messagand to the Cash Marketkinematics
documentin Sectionl.2.5.1Private and Public feed reconciliation

For Stop order©rder Prioritywill be provided in the privatéck (03) message. This order priority indicates the rank
of the stop order on its arrival. If multiple stop orders exist with the same price conditions, they would be triggered ir
the order of the priority assigned to the stop order upon entry.

When Stop ordes are triggered, a newck(03) message is issued, with the fillck Typ& SG G2 a{ G2 LI ¢ N
they will be assigned a new order priority that indicates their priority vs. the rest of the order book.

4.6.3 EMM

The Exchange Market Mechanismapresents he platform to which the order sent by the client must be routed. It
must be specified by clients each tim&wambol Indeis specified as it is used to route the order to the right platform.
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5. MESSAGES

5.1 IMPORTANT NOTES

5.1.1 Scope of Messages arkunctionalities

While attempts are made to provide as comprehensive an overview of functionalities as possible please note that:

y"  Some of the functionalities and messages in the document are applicable only when enabled for the specific scoj
of instrumerts;

y" The functionalities follow the rules set out in the Euronext Trading manual and Rule books.

The following table describe each Optiq Segment tag. Each tag will be then used for each message to specify on wt
Optig Segment this message applies on.

Optiq Segment Tag
Equities
Funds [FND
Fixed Income
Warrants and Certificates
EquityDerivatives [EQd
Index Derivatives
Commodities [cvo)
Block BLK

5.1.2 Conditional Values in Outbound Messages

Please note that for theutbound messages (Clignh 9 DU G KS aLINBaSy OS¢ 2F (GKS TA
2FGSyYy aSit G2 a/2yRAGAZ2YI £ 3 papiatednith NYlBMalyedwhénmot fequiteld. Ast S
a single outbound message may cover several tiadases, it contains fields needed in all of these cases, which may
be populated or not.
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5.2

MESSAGES FORMATTING

521

Introduction to Message Representation

To help reading the message structure in this document the following introductory explanation is provided.

Yy In all the structures of messages of this document (the tables representing the messages only):

All the lengths identified are in bytes.

Short descriptions of individual fields within the structures might not be exhaustive, please r&ection 6
Fidd Descriptiorwhere further details are provided for each individual field.

Where a list of specific allowed values is provided, if client provides data that is outside of this range of value:
the message will be rejected

In the fieldsdescription the following pictograms represent:

§ [C] means that the value is for Cash only;
§ [D] means that the value is for Derivatives only;

§ [i] means that special conditions apply to the displayed value. These conditions are detailed in the
& O 2 y R Anithe 8egdiiption bf the corresponding field.
The display of message sections is formatted as described below:
§ Block section The block igor all the nonrepeated fields. They must be present on the wire for each

message, even if they are optional or ca@imhal. The length of the section is defined in each individual
message template (in bytes).

Client Message The Client Message Sequence Sequence 4 | From 01028322 Mandstory | 56
Sequence Number Number is mandatory for all
inbound messages, but the
consistency of the sequence is
not checked by the Exchange.

Firm 1D Identifier of the member firm | Alphanumeric | & | (See field description] | Mandatory | 104
that sends the message. 2l D

Message Sending Indicates the time of message | Epoch Timein | & | From Dto2%64-2 Mandatory | 111

Time the of

the time provided is not
checked by the Exchange. (Time
in number of naneseconds since
01/01/1570 UTC)

Client Order ID Anidentifier of a message Numerical ID | & | From-2763+1to Mandatory | 96
assigned by the Client when 27631
submitting an order to the

Symbol Index NumericalID | 4 | From Dto2%32.2 Mazndatory | 125

the

EMM Defines the Exchange Market Enumera ted | 1 | (Seefield description] | Mandatory | 100
Mechznism spplied on gach
platform.

8§ Green Repeating sectionAll the fields that are repeated. All these fields are in bold greéntable
borders, it might be) to n occurrence(sfor this repeating section. (the maximum valuenaé defined in
the Templatg

Bid Quantity Quote bid quantity, (Ta be Quantity 8 [ From0to 28641 Optional | 93
calculated with Quantity
Decimal 15}

Bid Price Quote bid price, (To be Price g | From-263to2%63-1 | Optional 93
ith

Offer Quantity Quote offer quantity, {To be Quantity 8 | From 010 2%64-1 Optiona 116
calculated with Quantity
Decimals).

Offer Prics Quote offer price, (To be Price & | From-2463t02%3-1 | Optional | 116
calculated with Prics/Index

Symbol Index Exch: dentification

xchange iden codeof | Mumerical 1D | & | From0to2832.2 Mandatory | 125
the instrument.

EMM Defines the Exchangs Market Enumerated | 1 | (Sesfield description) | Mandatory | 100
Mechanism applisd on each
platform.

§ Light Bue Repeating sectionAll these fields are in bold arigiht bluetable borders, it might be
for this repeating section. This is mainly used @nage optional fields.

Free Text Free Text is manually entered Text 18 105

by the trader issuing the order
This field is part of the clearing
agzregate

(see field description] | Optional

§ Blue Repeating sectianAll these fields are in bold ardue table borders, it might b to 1 occurrence
for this repeating section. This is mainly used to manage optional fields.
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Enumerated | 1 [ 1=Low dynamic Conditional | 92

collar

Collar Rejection
Type

2 = High dynamic
collar

From -2%63 to 2%63-1

Breached Collar Breached collar price in case of Price 8 Conditionzl | 94

Price collar rejection

8§ SBE message structures are organized as below:

Messages

Messages Formatting

SBE Section

Description

Length

Block

The block igor all the nonrepeated fields. They must be
present on the wire for each message, even if they are optior]

As defined by the
individual message
template (in bytes)

Repeating section 1

Repeating section 2

All the fields that are repeated. All these fields are in bold ang
are outlined bygreentable borders; there may b@ ton
occurrences of this repeating section. (the maximum value of|
is defined in theTemplatg

All these fields are in bold and are outlinedlight bluetable
borders; there may b@ to 2occurrences of this repeating
section. This it is mainly used to manage optional fields.

As defined by the
template (in bytes)

As defined by the
template (in bytes)

Repeating section 3

All these fields are in bold and are outlinediiye table
borders; there may b@ to 1occurrence of this repeating
section. This it is mainly used to manage optional fields.

As defined by the
template (in bytes)

§ In this explanatory example, tiieame SBE Headand SBE Repeating Section Heaare represented in
the structure. There are ingrey backgroun@nd will not be provided in the rest of this document.

§ Please note not all messages use repeating sections. In those egseing sections are not identified
in the structure of the mesgye.

y" For examplethe following combination of blocks could be present iMassage Structure

on the wire for each message, even if they are optional.

SBE Section Description Length

Frame ¢KS GCNI YSe¢ FASER O2yial Aya | 2 bytes
GKS fSy3aiK 2F GKS GCNI YSE |y

SBE Header SBE header is composed of 4 fields, as previously defined. 8 bytes

Block The block igor all the nonrepeated fields. They must be preserl  As defined by the

template (in bytes)

Repeating section 1
header

This is how many times the repeating section is repeated and
length of therepeating section. It will not been displayed in any
below messagaNum In Grougs at O if there is no repeating
section.

2 bytes

(1byte for the length
1byte for the count)

Repeating section 1.a

First occurrence of the repeating section 1.

Asdefined by the
template (in bytes)

Repeating section 1.n

Occurrence N of the repeating section 1.

As defined by the
template (in bytes)

Repeating section 2
header

This is how many times the repeating section is repeated and
length of the repeating section. It will not been displayed in an
below messagaNum In Grougs at O if there is no repeating
section.

2 bytes

(1byte for the length
1byte for the count)

Repeating section 2.a

All these fields are in bold ardue table borders, it might b@ to
1 occurrence for this repeating section. This it is used to mang
optional fields.

As defined by the
template (in bytes)
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5.2.2 Example: NewOrder (01) message

Yy~ Below is an example representing the sections usind\id@Order(01) message (Frame and headers provided):

It means that a message that contains at least one repeating section has a variable length, depending of the numk

SBE Section Description Length

Frame ¢tKS GCNIYSé FASER O2yiGl Aya 2 bytes
GKS fSyaak 2F GKSH RISCNE YFSAES I

SBE Header SBE header is composed of 4 fields, as previously defined. 8 bytes

Block Includes all the mandatory fields for the NewOrder (01) As defined by the
message. template (in bytes)

FreeTextSectioheader | This is hownany times the repeating section 1 is repeated an 2 bytes
the length of a repeating section 1. It will not been displayed | (1byte for the length
any below message. It is at O if there is no repeating section.| 1pyte for the count)

FreeTextSection This repeating section contains only theeeTexand can be As defined by the

Repeating section

MiFIDShortcodes
Repeating section heade

MiFIDShortcodes
Repeating section

OptionalFieldfkepeating
section header

populated 0, 1 or 2 times (2 times for Cross Orders only).

This is how mangimes the repeating section 2 is repeated and
the length of a repeating section 2. It will not been displayed
any below message. It is at O if there is no repeating section.

This repeating section contains MiHIBhort codesand can be
populatedO, 1 or 2 times (2 times for Cross Orders only).

This is how mangimes the repeating section 3 is repeated and
the length of a repeating section 3. It will not been displayed
any below message. It is at O if there is no repeating section.

template (in bytes)

2 bytes
(1byte for the length
1byte for the count)

As defined by the
template (in bytes)

2 bytes
(1byte for the length
1byte for the count)

OptionalFieldkepeating | This repeating section contains additional order characteristiq  As defned by the
section and can be populated 0 or 1 time. template (in bytes)
ClearingFieldRepeating | This is how many times the repeatiggction 4 is repeated and 2 bytes

section header

ClearingFieldRepeating

section

the length of a repeating section 4. It will not been displayed
any below message. It is at O if there is no repeating section.

Thisrepeating section contains the clearing data and can be

populated 0, 1 or 2 times (2 times for Cross Orders only).

of times each repeating section is populated.

(1byte for the length
1byte for the count)

As defined by the
template (in bytes)

V' As an exampléelow is a representation of the fields that may be sent in the structutésofOrder (O1ljnessage,
that represent some of the sections listed above.
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Please note that the values provided in this example are purely indicative and do not represent any specific trading case.
Moreover i KS @I £ dzS§8& | NB KSNB LINE OA RSR fitythey willdo& sty bnythe Nk in R birtafy S
format.

Field Short Description Values Presence

Frame ¢tKS GCNI YSé¢ FASER 152 Mandatory
of the message including the length o
K8 4CN}IYSE FyR &

Block Length Length of the block. The Block is the 72 Mandatory
message without the repeating
sections.

Template ID Identifier of the message template. 01 Mandatory
This is the message type of the
message

Schema ID Identifier of the message schema that 2 Mandatory
contains the template.

Schema version Version of the message schema in 1 Mandatory
which the message is defined.

Client Message Sequenc| The Client Mssage Sequence Numbe| 5 Mandatory

Number is mandatory for all inbound message

but the consistency of the sequence ig
not checked by the Exchange.

Firm ID Firm ID. 00010258 Mandatory
Message Sending Time | Indicates the time of message 26th October 2016 Mandatory
transmission, the consistency of the @ 12:16:46015-255-248

time provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)

Client Order ID Client order ID. 1 Mandatory
Symbol Index Exchange identification code of the 46489 Mandatory
instrument.
EMM Defines theExchange Market 1COB Mandatory
Mechanism applied on each platform.
Order Side Indicates the side of the order. 2 Sell Mandatory
Order Type Type of Order. 2 Limit Mandatory
Time In Force Specifies the maximum validity of an 0 Day Mandatory
order.
Order Price Instrument price per quantity unit. 150000000 Conditional
Order Quantity Total order quantity, per quantity unit. 200000000 Mandatory
ExecuionWithinFirmShor | MiFIDII short code, Execution within 54687785 Mandatory
tCode firm, identifier of the trader or
algorithm responsible for the executio
making.
Trading Capacity MIFID Il field that indicates whether 1 Mandatory

the order submission results from
trading as matched principal, on own
account or as any other capacity.

Account Type Indicates the account type for which 4 RO Mandatory
the order is entered.

LP Role Liquidity Provider Role identifies the Null Value Conditional
type of the Liquidity Provider.

Execution Instruction Field used as instruction for order 00000000 Mandatory
handling.

Dark Execution Field used as instruction for dark orde 000000@ Mandatory

Instruction handling.
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Field Short Description Values Presence

MIFID Indicators Field used as instruction for order 00000000 Mandatory
handling.

STP ID For Future Use. Null Value Optiona|

Non Executing Client ID | This field will be used as uniquéent Null Value Optional
Key.

Block Length for Defines the length in bytes of the 18 Mandatory

FreeTextSection repeating section 1.

repeating section

Num In Group for Defines how many times the repeating 0 Mandatory

FreeTextSection section 1 isepeated.

repeating section

Block Length for Defines the length in bytes of the 12 Mandatory

MiFIDShortcodes repeating section 2.

repeating section

Num In Group for Defines how many times the repeating 1 Mandatory

MiFIDShortcodes section 2 igepeated.

repeating section

InvestmentDecisionWFir | MiFID Il short code, Investment Null Value Condtional

mShortCode decision within firm, identifier of the

trader or algorithm responsible for the
investment decision.

NonExecutingBrokerShor MiFID Il short code, Neaxecuting 432108435 Optional
Code broker, identifier of the norexecuting

broker.
ClientldentificationShortC MiFIDII short code, Client 525896547 Conditional
ode identification code Short Code used to

identify the entity executing the
transaction. In case there is DEA, the
code of the DEA user shall be used.

Block Length for Defines the length in bytes of the 50 Mandatory
OptionalFieldsepeating | repeating section 3.

section

Num In Group for Defines how many times the repeating 1 Mandatory
OptionalFieldsepeating | section 3 isepeated.

section

Stop Trigger Price Stop Trigger Price is mandatory for Null Value Conditional

stop orders.

Undisclosed Price Optional price a client can give to the Null Value Conditional
hidden part of an Iceberg order.

Disclosed Quantity Maximum number of quantity units to Null Value Conditional
be shown to market participants
(Iceberg Order). (To be calculated wit
Quantity Level Decimals)

Minimum Order Quantity | Minimum quantity to be executed 50000000 Optional
upon order entry (else the order is
rejected), (To be calculated with
Quantity Level Decimals).

QuoteReqID Numerical RFQ identifier assigned by Null Value Optional
the matching engine, unique per
instrument and EMM.

Order Expiration Time Field used as time of order expiration Null Value Conditional
for GTT orders.

Order Expiration Date Field used as date of order expiration Null Value Conditional
for GTD orders.

Peg Offset Tick offset for a pegged order. Null Value Conditional

Trading Session Validity | Trading Session Validity. Null Value Optional
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Field Short Description Values Presence
Undisclosed Iceberg Typ¢ Order handling related to the Null Value Optional
undisclosed part of an Iceberg order
eligible to a matching in the Dark pool
of liquidity.
Triggered Stop Time In | Specifies the maximum validity of an Null Value Conditional
Force triggered stop order.
Block Length for Defines the length in bytes of the 34 Mandatory
ClearingFieldeepeating repeating section 4.
section
Num In Group for Defines how many times the repeating 0 Mandatory
ClearingFieldeepeating | section 4 is repeated.
section

y" Below is another example of the fields that may be sent in the structukeafOrder (O1jmessage, but this time
the repeating section containing the clearing data is repeated twice:

I The following sections are populated in this example: the Frame, SBE Header,_RBlock
populated twice.

I The following sections are not populated in this example: I
and OptionalFieldsRepeating Section

Please note that the values provided in this example are purely indicative and do msergmny specific trading case.

Moreover i KS @I £ dzS§8& I NBE KSNBE LINBPOPARSR Ay | aKdzYly NBFRFotS T2
format.

Field Short Description Values Presence

Frame ¢tKS GCNI} YSé TFlangth R 154 Mandatory

of the message including the length o
GKS aCN}YSé | yR @

Block Length Length of the block. The Block is the 72 Mandatory
message without the repeating
sections.

Template ID Identifier of the message template. 01 Mandatory
Thisis the message type of the
message

Schema ID Identifier of the message schema that 2 Mandatory
contains the template.

Schema version Version of the message schema in 1 Mandatory
which the message is defined.

Client Message Sequenc| The Client Message Sequence Numb 7 Mandatory

Number is mandatory for all inbound message

but the consistency of the sequence i
not checked by the Exchange.
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Field Short Description Values Presence
Firm ID Firm ID. 00010258 Mandatory
Message Sending Time | Indicates the time of message 26th October 2016 Mandatory
transmission, the consistency of the @ 14:07:22785123591
time provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)
Client Order ID Client order ID. 2 Mandatory
Symbol Index Exchange identification code of the 77997 Mandatory
instrument.
EMM Defines the Exchange Market 1COB Mandatory
Mechanism applied on each platform.
Order Side Indicates the side of the order. 3Cross Mandatory
Order Type Type of Order. 2 Limit Mandatory
Time In Force Specifies the maximum validity of an 0 Day Mandatory
order.
Order Price Instrument price pequantity unit. 273000000 Conditional
Order Quantity Total order quantity, per quantity unit. 1000000000 Mandatory
ExecutonWithinFirmShor | MiFIDII short code, Execution within 2132156 Mandatory
tCode firm, identifier of the trader or
algorithm responsible for the executio
making.
Trading Capacity MIFID Il field that indicates whether 1 Mandatory
the order submission resulfsom
trading as matched principal, on own
account or as any other capacity.
Account Type Indicates the account type for which 1 Client Mandatory
the order is entered.
LP Role Liquidity Provider Rolelentifies the Null Value Conditional
type of the Liquidity Provider.
Execution Instruction Field used as instruction for order 00000000 Mandatory
handling.
Dark Execution Field used as instruction for dark orde 00000000 Mandatory
Instruction handling.
MiFID Indicators Field used as instruction for order 00000000 Mandatory
handling.
STP ID For Future Use. Null Value Optiona|
Non Executing Client ID | This field will be used as unique client Null Value Optional
Key.
Block Length for Defines the length in bytes of the 18 Mandatory
FreeTextSection repeating section 1.
repeating section
Num In Group for Defines how many times the repeating 0 Mandatory
FreeTextSection section 1 is repeated.
repeating section
Block Length for Defines the length in bytes of the 12 Mandatory
MiFIDShortcodes repeating section 2.
repeating section
Num In Grap for Defines how many times the repeating 0 Mandatory
MiFIDShortcodes section 2 is repeated.
repeating section
Block Length for Defines the length in bytes of the 50 Mandatory
OptionalFieldsepeating | repeating section 3.
section
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Field Short Description Values Presence

Num In Group for Defines how many times the repeating 0 Mandatory

OptionalFieldsepeating | section 3 is repeated.

section

Block Length for Defines the length in bytes of the 34 Mandatory

ClearingFieldsepeating | repeating section 4.

section

Num In Group for Defines how many times the repeating 2 Mandatory

ClearingFieldsepeating | section 4 is repeated.

section

Clearing Firm ID Clearing firm ID. Null Value Optional

Client ID Field used to identify the client Null Value Optional
(investor).

Account Number Account Number JFG147G22G14 Optional

Technical Origin Indicates the nature of the order issue Null Value Optional

Open Close Open Close Indicator, Posting action. Null Value Optional

Clearing Instruction Clearing Instruction. Null Value Optional

Account Type Cross Indicates the account type for which Null Value Optional
the sell side of a cross order is entere

Clearing Firm ID Clearing firm ID. Null Value Optional

Client ID Field used to identify the client Null Value Optional
(investor).

Account Number Account Number DHCVIE14987G Optional

Technical Origin Indicates the nature of the order issue Null Value Optional

Open Close Open Close Indicator, Posting action. Null Value Optional

Clearing Instruction Clearing Instruction. 8 Manual Mode Optional

Account Type Cross Indicates the account type for which 1 Client Optional
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5.3 ADMINISTRATION MESSAGES

All administrative messages aagailable on the following Optig Segments:

[EQ Fnd [Fx] [sH (Eed (100l evol ER)

5.3.1 Logon (100)
Clientu OEG

5.3.1.1 Message Description

TheLogon(100) message is used by the clients to establish a connection with the Exchange and identify the la
response message they have processediust be the first message sent by the client otherwise the OEG will drop
the connection.

TheLogon(100) message contains the following fields:

Logical Acced®: it must be populated by the client according to thegical Acceassed.
OE Partition IDit must be populated according to the partition the client connects to.

Last Message Sequence Numbers the sequence number of the last message received by the client from the
Exchange on a specific OE Session.

Software Provideiit is an optional field that should be populated for client using software provider services.
Queueing Indicatordefineswhether the orders are rejected or queued in case of throttling.

If the logon is successful, the OEG sends badganAck101) message providing tlexchange identifie(Exchange
ID) and the sequence number of the last message received from the clighern@se the OEG sends back a
LogonReject102) message providing the reason of the rejectiongpon Reject Cojland closes the connection.

<SS S

Use of the Last Message Sequence Number

At the first logon of the trading day the client must set the fiedt Message Sequence NumberO, as no message
can be received before a successful logon.

In case of an unintentional disconnection the client must use the ffiatd Message Sequence Numteeindicate to
the Exchange the sequence number of the last messadwah received. If some messages have been lost during the
disconnection the OEG will resend them to the client.

The clients must not skip sequence numbean however pasthe Null ValueasLast Message Sequence Numtuer
notify the server not to valida the next sequence number. The server will accept the next sequence from the client
and then send what it thinks is the next outbound sequence.

If the Last Message Sequence Numpeovided in the Logon messagxceeds the sequence number of theest
messae sent by the Exchange, the OEG will reject the logoganRejec{102)) and will droghe connectionthis
behaviour may differ for specific recovery cases)
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5.3.1.2 Message Structure

Field

Short Description

Format

Len

Values

Presence

Logical Access ID

Identifier of the Logical Access.

Numerical ID

0..2"322

Mandatory

OE Partition ID

Identifies uniquely an OE Optiq partitior
by which the engine is reached.

Numerical ID

0..27162

Mandatory

Last Message
Sequence Number

Indicates the sequence number of the
last message received by the Client fro
the Exchange on the OE Session.

Sequence

0..2"322

Conditional

Software Provider

Free text field entered by the client in
the Logon (100) message, identifying th
provider of the software used for
exchange of messages for trading
purposes.

Text

(Free Text

Optional

Queueing Indicator

Indicates whether the client requests its
orders to be queued or rejected in case
of throttling. (0: False Reject ; 1: True

Queue).

Boolean

0=False
1=True

Mandatory

5.3.2 Logon AckK101)

Clientt OEG

5.3.2.1 Message Description

TheLogonAcK101) message is sent by the OEG as a response to a successful logon of a client. The message prov
the Exchangedentifier (ExchangdD) along with the sequence number of the last client message processed by the
system.

The sequence number may be ugeddentify gap in the messages sent or received. If the client realizes that some
messages have been dropped, he can decide whether to resend or not to the messages that have not been proces:

by the Exchange.

Please note that rejected messages are tbered as processed messages.

5.3.2.2 Message Structure

Field Short Description Format Len | Values Presence
Exchange ID Identifies the exchange in the Logon Text 8 | (See field description) Mandatory
process
Last Client Message Indicates the sequence number of the Sequence 4 | 0..2"322 Mandatory
Sequence Number | last message received by the Exchange
from the Client on the OE Session.
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5.3.3 Logon Reject (102)
Clientt OEG

5.3.3.1 Message Description

TheLogonRejec{102) message is sent by the OEG as a response to an unsuccessful logon of a client. The mess
provides theExchangedentifier (ExchangéD) along with the reason of the rejectiobdgon Reject Cojle

TheLast Client Message Sequence Nunmicatesthe sequence number of the last client message processed by the
systemandLast Message Sequence Numibelicates thesequence number of the last message sent by the Exchange.

A logon rejection will automatally lea OEG to drop the connection.

If the logon fails because the OEG does not recogniz&dbgen(100) message at all (because of a structural error,
when a message is improperly foated according to these specifications, for example), then nonegtion is
established and OEG does NOT sehggonRejec(102) message. In this circumstance, the client does not receive
any response at all to theogon(100) message.

5.3.3.2 Message Structure

Field Short Description Format Len | Values Presence

Exchange ID Identifies the exchange in the Logon Text 8 | (See field description) Mandatory
process

Logon Reject Code | Provides the logon rejection reason. Enumerated 1 | (See fieldescription) Mandatory

Last Client Message Indicates the sequence number of the Sequence 4 | 0..2/322 Mandatory

Sequence Number | last message received by the Exchange
from the Client on the OE Session.

Last Message Indicates the sequence number of the Sequence 4 | 0..2"322 Mandatory
Sequence Number | last message received by the Client fro
the Exchange on the OE Session.

5.3.4 Logout (103)
Clientt u OEG

5.3.4.1 MessageDescription

ThelLogout(103)messagavith Log Out Reason Coddis sentby the client in order to close the connection with the
Exchangeln regular cases, at the end of day the Exchange sehdgaut (103)nessage witlh.og Out Reason Code
1 to the clients before dropping the connection.

Please note thain both cases wvill trigger the Cancel On Disconnect mechanism if it is enabled.

5.3.4.2 Message Structure

Field Short Description Format Len | Values Presence
Log Out Reason Log Out Reason Code. Value 0 is provi Enumerated 1 | (See field description) Mandatory
Code by the client, all other possible values

are provided by the Exchange.
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5.3.5 Heartbeat (106)
Clientt u OEG

5.3.5.1 MessageDescription

The Heartbeat (106) message is used during periods of inactivity, (i.e. when there is no exchange of applicatior
messages), either by the OEG or the clients to notify each other that this inactivity is not due to a technical issue.

The message is only composed of an SBE Header. Please f&fetitm 4.1.1 SBE Header

It is sent by:

Yy The OEG aftersecond(s) of inactivity to notify the client that the connection functions properly, or as a response
(2 | TebtRe§uésilon.

y" The client as a response toT@&stReques{107) message to notify the OEG that his system functions properly.
(Please nte that any application message is also a proper response tdaktReques{107) message.)

The parameten has a specific value defined for each Optiq Segnfeletase refer to th&uronext Marketsg, Optiq
OEQConnectivity Specificatiom®cumentfor the values of thgparametern.

5.3.6 TestReques{107)
Clientt u OEG

5.3.6.1 MessageDescription
TheTestRequesb Mn T 0 YS&aal3dS Aa dzaSR o6& (GKS h9oD G2 OKSO1l AT¥
The message is only composed of an SBE Header. Please &fetitm 4.1.1 Header

It is sent by the OEG aftarsecond(spf inactivity on the client side. Then:

y" The client has second(s) delay to answer tAHestRequest107) message by sendinddeartbeat(106) message,
or any other application message.

y" Otherwise if the client does not issue any message within the giviety,ddie OEG closes the connection. (Note
that it triggers the Cancel on Disconnect mechanism if it is enabled)

It can also be sent by the clients to the OEG at any moment and the OEG will answereattibeeat(106) message.
The parameten has a spedit valuedefined for each Optiq Segment.

Please refer to th&uronext Marketg Optig OE&onnectivity Specificatiodscumentfor the values of the parameter
n.

5.3.7 Technical Reject (108)
Clientt OEG

5.3.7.1 MessageDescription

TheTechnicalRejectl08) message is sent by tleeder entry gatewayo notify the request issuer thaheir requess
arenot processed. It issed to rejectapplicationand unknown messageent by the client.

TheTechnicalRejectl08) message is sent by tloeder entrygatewayfor the followingreasons
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y" Throttling
y" Unknown message

TheRejected Client Message Sequence Numpitmrided in theTechnicalRejecl08)message identifies the request
which is rejectedit isthe Client Message Sequence Numbiethe corresponding inbound message sent by the client.

Note: in case of a rejection of an unknown message Rlegectel Client Message Sequence Numimg&y not be
provided.

The reason of the rejection is provided by the Error Code, aedtanessagexplainingthe error is provided in the
Error Coddist file (.csv)

Please refer to th&uronext Marketg, Optig OE@&onnetvity Specificationand EuronextCashMarketsg Throttling
Descriptiordocumentsfor further details.

5.3.7.2 Message Structure

Field Short Description Format Len | Values Presence
OEG OUT To Order Entry Gateway OUime to Epoch Time in 8 | 0..2/642 Conditional
Member member (in ns), measured when Nanoseconds

outbound message leaves the gateway
(Time in number of nanoseconds since
01/01/1970 UTC).

Rejected Client Indicates the Client Message Sequenc Sequence 4 | 0..2°322 Conditional
Message Sequence, Number of the rejected message.

Number

Rejected Message | [N/A] Deprecated field Numerical 1D 110.27"81 Conditional
Error Code Error code in case of rejection. Numerical ID 2| 0..2M62 Mandatory
Rejected Message | Provides the ID (Template ID) of the Numerical ID 2| 0..2M61 Conditional
ID rejected message.
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5.4  APPLICATION MESSAGES

5.4.1 New Order (01)

Clientu OEG
Available fofd] [T [x] (54 (£ 160

5.4.1.1 Message Description
TheNewOrder(01) message is used by the clients to create a new order.

All the fields in the block of the message must be populatied eachNewOrder(01) otherwise the message will be
immediately rejected by the Order Entry Gateway (OEG).

Optional fields clients do not want fwopulatemust still be present in the block and set to the null value by the client
application. For example, for Market, Stdfarket and Market To Limit orders, tt@rder Pricés useless but the field
must be present and set to the null value.

On ETF Access platform, theewOrder (01) message can be used by the Liquidity Providers to answer a specific
QuoteReques(10)messageand by the RFQ issuer to confirm the RFQ.

On Block Segment, tHdewOrder(01) message might be sent as an answer to an indication of intengstin that
case

y" 10l ID must be set to the value of the Exchange |Qiréided by the Exchange in the Wave Edquidity
Notification (74)a Sy i G2 I+ Oly2¢f SR3IS GKS 2 @S C2NJ [ AljdzAaRA (&
existing indication of interest the order is rejected;

On Derivatives segments, Market Makelzi A y3 [ 2 3A Ol f | OOS & &34y udeShezOrdera W
(01) messagwvith Account type of Market Makewhile also using th@uotes(08) messages

Thefield LongClientlDis used for the Derivatives markets only, in place of the @dileht IDused for the Cash markets.

If the fieldClient IDs provided Derivatives markets the message will be rejected. If thelfogld Client IBs provided
for the Cash markets, it will be ignored.

Repeating Section Usage
The message contailsgvenoptional repeating sections:

Yy FreeText repeating sectiorthe first repeating section contains only the fidtdeeTextlt can be populated once
for Buy and Sell orders and twice for Cross orders, respectively for the buy side and the sell side. Please note tl
the FreeTexis part of theClearing Data repeating section, whiapgregats the clearingelated data (clearig
aggregateput it is set in a dedicated repeating section for performance purpBsasible humber of repeating
groups: 0,1, 2

Yy MIFID Shortcodes repeating sectiothe second repeating section contains the MiFID shortcodes and can be
populated once foBuy and Sell orders. It can be repeated twice for Cross orders, respectively for the buy side an
the sell sidePossible number of repeating groups: 0, 1, 2

Yy Additional Order Characteristics repeating sectiate third repeatingsectioncan be populateanly once and
contains optional order characteristics along with conditionally required fields. For the specific conditions on the
conditionally required fields please refer to sectiorder CharacteristicRossible number of repeating groups: 0,

1

y* Cleaing Data repeating sectionthe fourth repeating section contains the clearing fielBgssible number of
repeating groups: 0, 1.2
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I For standard Buy and Sell orders the first occurrence is optional and contains all the clearing data of the orde
Pleasenote that in that case, the fieldccount Type Crossalways ignored by the system as the Account Type
value of the standard order is specified in the block of the message.

I For Cross orders, two occurrences are mandatory; the first one for the buyrglde@second one for the sell
side. Please note that in that case the Account Type value of the buy side is specifieddodhet Typédield
in the block of the message and the Account Type value of the sell side is specifiedatdb@t Type Cross
field of the second occurrence (the sell side occurrence).

I As aconsequence, thiccount Type Crofisld of the first occurrence is never used anthissignored by the

OEG.

Yy NotUsedGroupIRepeatirg Sectionthis repeating section is for future use and must not be used for now; the two
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y" NotUsedGrouj Repeating Sectiorthis repeating section is for future use and must not be used for tioevtwo

fieldsofthehea@ NJ Ydzai ©6S aSd G2 1 SNR anéo
Yy Additionalinfos:¢ KA & NBLISFGAYy3I aSOitAazy O2yidlAya 2yfeée (GKS ¢
groups: 0, 1.
5.4.1.2 Message Structure
Field Short Description Format Len | Values Presence
Client Message The Client Message Sequence Numbe; Sequence 4 | 0..2°322 Mandatory
Sequence Number | mandatory for all inbound messages, b
the consistency of the sequence is not
checked by the Exchange.
Firm ID Identifier of the member firm that sends Alphanumerical 8 | (See field description) Mandatory
the message. ID
Message Sending | Indicates the time of message Epoch Time in 8 | 0..27642 Mandatory
Time transmission, the consistency of the timj  Nanoseconds
provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)
Client Order ID Anidentifier of a message assigned by | Numerical ID 8 | -2"63+1..2"631 Mandatory
the Client when submitting an order to
the Exchange.
Symbol Index Exchange identification code of the Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each platform.
Order Side Indicates the side of the order. Enumerated 1| 1=Buy Mandatory
2=Sell
3=Crosqi]
Order Type Type of Order. Enumerated 1 | (See field description) Mandatory
Time In Force Specifies the maximum validity of an Enumerated 1 | (Sefield description) Mandatory
order.
Order Price Instrument price per quantity unit (To by Price 8 | -2763+1..2"631 Conditional
calculated with Price/Index Level
Decimals).
Order Quantity Total order quantity, per quantity unit. Quantity 8 | 0..2"642 Mandatory
(To be calculated with Quantity
Decimals).
ExecutionWithinFir | MiFID Il short code, Execution within Numerical ID 4 | -2731+1..2"311 Mandatory
mShortCode firm, identifier of the trader or algorithm
responsible for the execution making.
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Field Short Description Format Len | Values Presence
Trading Capacity Indicates whether the order submission  Enumerated 1 | 1=Dealing on own account | Mandatory
results from trading as matched (DEAL)
principal, on own account or as any 2 =Matched principal (MTCH)
other capacity. 3 =Any other capacity (AOTC
Account Type Indicates the account type for which th¢  Enumerated 1 | (See field description) Mandatory
order is entered. For example, an ordet
can be entered for a client account, a
house account or a liquidity provider
account.
LP Role Liquidity Provider Role identifies the Enumerated 1 | 1= Liquidity Provider or Conditional
type of the Liquidity Provider when Market Maker
ACCQUN Type is equal to "Liquidity 3= Retail Liquidity Provider
Provider”. 12=RFQ Liquidity Provider
Execution Field used as instruction for order Bitmap 1 | (See field description) Mandatory
Instruction handling. Values specified, in the list of
possible valuesndicate the bit positions
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.
Dark Execution Field used as instruction for dark order Bitmap 1 | 0=Dark Indicator Mandatory
Instruction handling. Values specified, in the list of 1 =Deferred Trade Indicator
possible values, indicate the bit positior 2 =Displayed Order
that should be used to set zero (0) or Interaction
one (1) values. Aingle field contains _ .
multiple values provided in different 3= S\{vgep Order Inanator
positions. 4 =Minimum Quantity Type
MiFID Indicators Field used as instruction for order Bitmap 1 | (See field description) Mandatory
handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.
STP ID Identifier of a group of Users or Traders  Numerical ID 2 |0.2"161 Optional
sharing the same business activity at th
same Firm.
Non Executing This field will be used as unique client Numerical ID 2| 0..2M6-1 Optional
Client ID Key. Field indicating the client ID of the
participant in a commercial package, e.
Ceres, Omega, etc.
I0I'ID Unique identifier of 10l message. Numerical 1D 8 | -2763+1..2"631 Optional
FreeTextSection Numerical 1|18 Mandatory
length
FreeTextSection Numerical 1/0.2 Mandatory
occurrences
Free Text Free Text is manually entered by the Text 18 | (Free Text) Optional
trader issuing the order. This field is pa
of the clearing aggregate.
MiFIDShortcodes Numerical 1|12 Mandatory
length
MiFIDShortcodes Numerical 1/0.2 Mandatory
occurrences
InvestmentDecision| MiFID Il short code, Investment decisio, Numerical ID 4 | -2°31+1..2"311 Conditional
WFirmShortCode | within firm, identifier of the trader or
algorithmresponsible for the investmen|
decision.
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Field Short Description Format Len | Values Presence
NonExecutingBroke| MiFID Il short code, Neaxecuting Numerical ID 4 | -2"31+1..2"311 Optional
rShortCode broker, identifier of the norexecuting
broker.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2°31+1..2"311 Conditional
hortCode code.
OptionalFields Numerical 1|50 Mandatory
length
OptionalFields Numerical 1/0.1 Mandatory
occurrences
Stop Trigger Price | Stop Trigger Price is mandatory for stoj Price 8 | -2763+1..2"631 Conditional
orders.
Undisclosed Price | [N/A] Optional price for the hidden part Price 8 | -2763+1..2"631 Optional
of an Iceberg order.
Disclosed Quantity | Maximum number of quantity units to Quantity 8 | 0..27641 Conditional
be shown to market participants
(Iceberg Order). (To be calculated with
Quantity Decimals)
Minimum Order Minimum quantity to be executed upon Quantity 8 | 0..27641 Optional
Quantity order entry (else the order i®jected),
(To be calculated with Quantity
Decimals).
QuoteReqID Numerical RFQ identifier assigned by t|  Numerical ID 8 | 0..2"641 Conditional
matching engine, unique per instrumen
and EMM.
Order Expiration [N/A] Field used as time of order Numerical 1D 4 | 0..2"321 Conditional
Time expiration for GTT orders.
Order Expiration Field used adate of order expiration for Date 2| 0.2M61 Conditional
Date GTD orders.
Peg Offset Tick offset for a pegged order. Numerical ID 1] -128..127 Conditional
Trading Session Trading Session Validity. Values Bitmap 1 | Bit0=Session 1 Conditional
Validity specified, in the list of possible values, Bit 1=Session 2
indi((;atte th? bit p(zg;tions théztl)ShO:Jld be/ Bit 2= Session 3
used to set zero (0) or one (1) values. . .
single fieldcontains multiple values Bit 3= Session 4
provided in different positions.
Undisclosed Iceberg [N/A] Order handling related tthe Enumerated 1 | 1=Limit Optional
Type undisclosed part of an Iceberg order 2=Peg MidPoint
ﬁligig!te to a matching in the Dark pool ¢ 3=Peg Primary
quIdtty. 4=Peg Market
Triggered Stop Tim¢g Specifies the maximum validity of an Enumerated 1| 0=Day Conditional
In Force triggered stop order. 1=Good Till Cancel
6 =Good till Date
ClearingFields Numerical 1|34 Mandatory
length
ClearingFields Numerical 1/0.2 Mandatory
occurrences
Clearing Firm ID Clearing firm ID. Alphanumerical 8 | (See field description) Optional
ID
Client ID Field used tadentify the client Alphanumerical 8 | (See field description) Optional
(investor). This field is part of the ID
clearing aggregate
Account Number [ ! OO2dzy i bdzydo SNX / f Alphanumerical | 12 | (See field description) Optional
account ID, identifying theawvestor's ID

account. This field is part of the clearing

aggregate.
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Field Short Description Format Len | Values Presence
Technical Origin Indicates the origin of the order; for Enumerated 1 | 1=Index trading arbitrage Optional
example, manual entry, or an order 2 =Portfolio strategy

coming from a Program Trading systen
This field is part of the clearing

3=Unwind order
4 =0Other orders (default)

aggregate. o
5=Cross margining
Open Close Open Close Indicator, Posting action. Bitmap 2 | (See field description) Optional
This field is part of the clearing
aggregate.
Clearing Instruction| Clearingnstruction. Enumerated 2 | (See field description) Optional
Account Type Crosg Indicates the account type for which the ~ Enumerated 1 | (See field description) Optional

sell side of a cross order is entered.

Additionallnfos Numerical 1|16 Mandatory

length

Additionallnfos Numerical 1]0.1 Mandatory

occurrences

Long @ent ID Field used to identify the Client Alphanumerical | 16 | (See field description) Optional
OAYZBSali2NLI 2N GNJ ID

order number for a preposting, entered
as a free text used farlearing purposes.
This field is part of the clearing
aggregate for Derivatives.

5.4.2 Ack (03)

Clientt OEG
Available fofed]

5.4.2.1 Message Description

Theacknowledgmenmessage is sent by theatchingengine to confirm that the corresponding request has been
taken into account by thenatchingengine. Moreover, it usually allows the client to reconcile @lent Order Ie
has given to its request with th@rder IDassigned by thenatchingengine.

Note: Original Client Order Ii3 only provided in théck(03) as response to@ancelReplacé6) message if originally
used in the corresponding request.

The acknowledgment message is sent byrtrechingengire in the following situations:

Yy Responses tblewOrder(01) requests in case of acceptation;

V" Responses t€ancelReplacfd6) requests in case of acceptation;

Yy Responses t&ricelnput(28) requests in case of acceptatiarsed on the Cash markets only

V" Responses thiquidityProviderCommand32) requests in case of acceptatiarsed on the Cash markets only
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Responses tQuoteReques(10) requests, inase of acceptation;
Responses tdlewOrder(01) orCancelReplacf6) for aniceberg Transformed to Limit due to Minimum size

Responses t®equestForimpliedExecutiof66) requests, in case of acceptatiased on Derivatives markets
only

Responssto CrosOrder (67)requests, in case of acceptatiamsed on Derivatives markets only
Notifications of triggered StoMarket/Stop-Limit orders;

Notifications of triggered Valid For Uncrossing and Valid For Closing Uncrossing orders;
Notifications of refilled Icebrg orders;

Notifications of MTL orders transformed into Limit at the end of an Uncrossing trading phase;
Notifications of order creations by Market Operations.

As a response to a NewOrder (01) requeatk TypeNew Order Ack.

It confirms the creation othe new order and specifies th@rder ID Order SideOrder Pricdif any),Order Quantity
for which the system has processed the order.

SIS S S

As a response to a CancelReplace (06) requisk TypeReplace Ack.

It confirms the modification of the order identified by ti@rder IDand specifies th®rder SideOrder Pricdif any)
Order Quantityfor which the system has processed the modified order. Ohiginal Client Order IWill also be
provided if it was proMed in the original corresponding requedote that the Order Quantityis the total order
guantity originallysubmittedor newly modifiedby the client and not the leaves quantity.

As a response to a Pricelnput (20) requestk TypePrice Input Ack.
It confirms that thematchingengine has accepted the submitted reference price. It specifies the accepted price in the
field Order Pricethe fieldsOrder Sidend OrderQuantityare irrelevant and then set to the null value.

As a response to a LiquidityProviderCommand (32) requésk TypeKIBI/KOBI/PAKO/Bid Only/Offer Only Ack.
It confirms that thematchingengine has accepted the submitted action. The action is Bpddin the Ack Type
(KIBI/KOBI/PAKO/BIid Only/Offer Only).

As a response to a QuoteRequest (10) messagk TypeRFQ Ack.
For the Funds segmentt confirms the creation of the new RFQ

For the Derivatives segmentdt confirms acceptance of the messé&ge publication of the request for liquidity to the
Market.

In both cases the Ack message specifiesQheteReqldf this request, whiclis provided to the client in th©rderID
field of theAck (03)message.

As a response to a NewOrder (Ofgr an Iceberg Transformed to Limit due to Minimum sizAck Type Iceberg
Transformed to Limit due to Minimum size

It confirms the creation of the new ordéut it notifies the client that his iceberg order has been transformed into a
limit order because anyéberg order that is entered into the book below the minimum iceberg amount (as defined
by MIFID 1), or has its total amount updated to be below this amount, is automatically converted to a Limit order.

As a response to a RequestForimpliedExecution (66ssageAck TypeRFIE Ack.
It confirms that thematchingengine ha accepted the submitted request for Implieds generation in the targeted
strategy book.

As a response to a Cro€xder (67) messagéJsed for the Derivatives Marketack TypeCrosOrder Ag.
It confirms theacceptancef acrossorder and specifies th®rder IDOrder SideOrder PriceOrder Quantityfor which
the system has processed the ord®me Ackmessage is sent for each submitteide(i.e. two for the initiator)

As a natification of a triggered Steparket/Stop-Limit order, Ack TypeStop Triggered Ack.

It is an unsolicited message which notifies the client that its stop order previously submitted (identified Oydire
ID) has beerriggered and it specifies th©rder SideOrder Pricdif any),Order Quantityand Order Priorityfor which
the system has processed the order.
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As a notification of a triggered/alid For Uncrossing and Valid For Closing Uncrossing ordeits Type VFUNFC
Triggered Ack.

It is an unsolicited message which notifies the client thaWiJ/VF@rder previously submitted (identified by the
Order 1D has been trigged and it specifies th®rder SideOrder Pricdif any),Order Quantityand Order Priorityfor
which the gstem has processed the order.

As a notification of a refilled Iceberg ordeAck TypeRefilled Iceberg Ack.

It is an unsolicited message which notifies the client that its Iceberg order has been refilled and it spec@ietethe
Side Order PriceOrder Quantityand Order Priorityfor which the system has processed the refilled order. Note that
the Order Quantityis the total order quantityoriginallysubmitted by the client and not the quantity shown to the
market nor the leaves quantity

As a natification of a resting MTL order transformed into Limit order during uncrossiak TypeMTL Second Ack.

It is an unsolicited message which notifies the client that its MTL has been transformed into a Limit order. It specifie

the Order SideOrder PriceOrder Quantityfor which the system has processed the order. Tinder Pricés the price

of the transfomed Limit order and th®rder Quantityis the total order quantity submitted by the client and not the

leaves quantity.

It occurs if at the end of an Uncrossing trading phase:

Yy the instrument switches to a Continuous trading phase, all MTL orders (partially or not executed) always becom
Limit orders at the Uncrassing price for their remaining quantity;

Yy the instrument switches to a Call trading phase, all MTL orders partiaiyuteed become Limit orders at the
Uncrossing price for their remaining quantity.

Notification usingAck Type= Order Creation By Mark@perationsis for Future use onlyCurrently not supported

Short Codes in Outbound messages
TheAck(03) message echodsick to clients thdollowing MIFID Short code fields

y" ClientldentificationShortCode
y' ExecutionWithinFirmShortCode
y"  MiFIDIndicators

The values provided in these fields are populated with the originally submitted information iNefeOrder(01)
message. Il modification of these fields is submitted, it is ignored by the system, anA¢hé03) message will still
reply only the originally submitted values.

TheMiFIDFieldgepeating sectiorshould be used for Optiq Derivatives while it is neédfor OptigCash

Private & Publidoy orderfeed reconciliation(when applicable)

For the Cash Marketfie Ack(03) message allows the clients to reconcile their orders with the Market Data feed by
using the fieldOrder Priority

This mechanism is explained in t@sh MarkeKinematicsdocumentin Sectionl1.2.5.1 Private and Public feed
reconciliation

This albws the clients to identify their orders in public feed as feder Priorityis also provided in the public
OrderUpdate(1002) message. Th@rderPriorityis thus used as an order identifier.

Please note that the field Order Prioritypiovided inprivate messagéor all orders on the market. List below identifies
the cases in which it is provided:

Yy In the Ack(03) message as a response tewOrder(01) {ncludingStopmarket/Stoplimit orders;
Yy In the Ack(03) messag for a triggered Stomarket/Stoplimit and VFU/VFC orders;
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For theDerivativesMarketsthe Ack (03) message provides the Order Priority. It is provided to indicate the Order

Priority, as indicated in the sectiégh4 Order ID

5.4.2.2 Message Structure

Field Short Description Format Len | Values Presence
Message Sequence| Indicates the Message Sequence Sequence 4 | 0..2"322 Mandatory
Number Number per OE Session. (for message
sent by the Exchange)
Firm ID Identifier of the member firnthat sends | Alphanumerical 8 | (See field description) Mandatory
the message. ID
Message Sending | Indicates the time of message Epoch Time in 8 | 0..27641 Conditional
Time transmission, the consistency of the tim  Nanoseconds
provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)
OEG IN From Order Entry Gateway IN time from Epoch Time in 8 | 0..27641 Conditional
Member member (in ns), measured when Nanoseconds
inbound messagenters the gateway
(Time in number of nanoseconds since
01/01/1970 UTC).
OEG OUT To ME | Gateway OUT time to ME (in ns), Epoch Time in 8 | 0..27641 Conditional
measured when inbound message leay Nanoseconds
the gateway(Time in number of
nanoseconds since 01/01/1970 UTC).
Book IN Time Matching Engine IN time (in ns), time a| Epoch Time in 8 | 0..2"641 Mandatory
which the corresponding inbound Nanoseconds
message entered th¥latching Engine.
(Time in number of nanoseconds since
01/01/1970 UTC)
Book OUT Time Matching Engine OUT time (in ns), whe Epoch Time in 8 | 0..27641 Conditional
message leaves the Matching Engine Nanoseconds
(Time innumber of nanoseconds since
01/01/1970 UTC).
OEG IN From ME | Gateway IN time from ME (in ns), Epoch Time in 8 | 0..2"641 Conditional
measured when outbound message Nanoseconds
enters the gateway (Time in number of
nanoseconds since 01/01/1970 UTC).
OEG OUT To Order Entry Gateway OUT time to Epoch Time in 8 | 0..2"641 Conditional
Member member (in ns), measured when Nanoseconds
outbound message leaves the gateway
(Time innumber of nanoseconds since
01/01/1970 UTC).
Client Order ID An identifier of a message assigned by| Numerical ID 8 | -2"63+1..2"631 Conditional
the Client when submitting an order to
the Exchange.
Original Client Client order ID of the original order. Numerical ID 8 | -2"63+1..2"631 Conditional
Order ID
Symbol Index Exchangédentification code of the Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each platform.
Order Side Indicates the side of the order. Enumerated 1| 1=Buy Conditional
2=Sell
Ack Type Indicates the type of the Ack message Enumerated 1 | (See field description) Mandatory
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Field Short Description Format Len | Values Presence

Ack Phase Indicates the trading phase during whic  Enumerated 1 | (See field description) Conditional
the Matching Engine has processed the
event that has triggered this Ack (03)
message.

Order ID Numerical order identifier assigned by Numerical ID 8 | 0..27641 Conditional
the matching engine, unique per
instrument and EMM.

Order Priority Rank giving the priority of therder. The Numerical ID 8 | 0..2"642 Conditional
order with the lowest value of Order
Priority has the highest priority.

Order Price Instrument price per quantity unit (To by Price 8 | -2763+1..2"631 Conditional
calculated with Price/Index Level
Decimals).

Order Quantity Total order quantity, per quantity unit. Quantity 8 | 0..27641 Conditional
(To be calculated with Quantity
Decimals).

Ack Qualifiers Field used to provide additional Bitmap 1 | (See field description) Mandatory
information on the corresponding order
Values specified, in the list of possible
values, indicate the bit positions that
should be used to set zero (0) or one (1
values. Asingle field contains multiple
values provided in different positions.

MiFIDFields length Numerical 19 Mandatory
MiFIDFields Numerical 1|1 Mandatory
occurrences
ExecutionWithinFir | MiFID Il short code, Execution within Numerical ID 4 | -2"31+1..2"311 Conditional
mShortCode firm, identifier of the trader or algorithm

responsible for the execution making.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2731+1..2"311 Conditional
hortCode code.
MiFID Indicators Field used amstruction for order Bitmap 1 | (Sefield description) Conditional

handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.

5.4.3 Fill (04)

Clientt OEG
Available fored] [Fnd [Fx]

5.4.3.1 MessageDescription

TheFill (04) message is an unsolicited message sent byrthtehingengine and is used to relay order execution
reports. It notifies the issuers of orders that their orders have been partialtpimpletelyfilled.

The order that has matched is identified by@sder IDin case of Quotes th@rder IDfield is used forhie Bid Order
IDand Offer OrdeilD, the sideis identified by theOrder Side

The message specifies the priceagt Traded Prigethe quantity Last Traded Quanti}y the execution typeTrade
Typ@ and the time Trade Timgof the execution along with hExecution Idssigned by thenatchingengine. It also
provides the remaining quantity of the orddrgaves Quantily
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For TRF and MOC contracts, the field Evaluated Price can contain either the Temporary Price or the Final Price
identify which type dtrade message is sent, customers may rely on the value in the field Trade Type.

If field Trade Type is equal to one of the provisional price values (100, 101 or 102) then the message is providin
Temporary Price.

If field Trade Type is equal to onetbé conventional trade values (1, 2 or 4) then the message is providing the Final
Price.

Trading Venue Transaction Identification Code (TVTIC)

The Trading Venue Transaction Identification Code (TVTIC) is the unique identifier of a trade in the siikelydirk:
Each individual trade has a corresponding TVTIC.

For CastMarkets

The TVTIC is the concatenation of:
y" The Execution IDnax10 charactersno left padding with zerogs

y" The instrument ISIN code (12 characters).

The different ways to getimade TVTIC are:
§ Using the public Market Data feed, extracting the Execution ID frorvitR€éD Execution Ifeld in the Full
Tradelnformatono mnnnov YSaal3aS 6GKS tFad mn OKFNF Ol SN
getting the ISIN code from tH&tanding Datg1007) message;

§ Using the private Order Entry feed, getting the Execution ID from thé=-HBE) message and using the
public Market Data feedjetting the ISIN code from th&tanding Datd1007) message;

§ Retrieving the TVTIC field fraitme EOD Day Trade filETRRN}

For Derivatives Markets

Yy For trades on individual instruments (Derivatives outrigistruments):

The TVTIC is the concatenation of:
T The Execution IPnax10 charactersno left padding with zerogs
I The instrumenISINcode (12 characters).
The different ways to get a trade TVTIC are:
§ Using the public Me}\rket Data feed, extracting tWé&ID Execut[pn IBleld inthe Full Trade Information
(1004) messagé SEOf dzRA y 3 iprécBdingINSEXeEHB)IR ¢ n €
§ Using the private Order Entry feed, getting the Execution ID from the=HBE) message and using the
public Market Data feedetting the ISIN code from th@utright Standing Datg1014) message.

y" For transactions on complex instruments (Derivatives Strategies Trades on Central Order Book (COB) or Larg
Scale (LiS) Packages Trades on Derivatives Wholeéddé3)ll reporting being at leg level, clients should build the
TVTIC of each trade at the leg level

The TVTIC is built as follows:

I ForCOBStrategyLegTradesTVTIG LegExecution Igmax 10 characters, no left padding with zeroeseg
ISIN cod€12characters)

I For LiS PackadeegTradesTVTIG- LegExecution IOdmax 10 characters, no left padding with zeroe$)eg
ISIN cod€12 characters)
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I For COB Strategy Leg Trades:
§ Using the public Market Data feed, extracting the Execution ID fronviiRéD Execution Ifeld in the
Full Trade Information(1004)legmessage (the last 10 characters of this field, excluding the prefixed
a n &nd getting the ISIN code from ti@utright Standing Datg1014) message
§ Using the private Order Entry feed, getting the Execution ID from theF#i§g&4) leg message and
using the public Market Data feegktting the ISIN code from th@utright Standing Datg1014)
message.

Note: Each strategyrade is always published alongside the corresponding trades at leg level. The
composition of strategy can be retrieved frddtrategy Standing Datél012) message.

I For LiS PackagegTrades:

§ Using the private Order Entry feed, getting the Execution ID from th&i8BH) message received for
the LiS Package Transaction and using the public Market Data feed getting the ISIN code of the L
Symbol Index from th©utright Standing Dat41014).The Leg Symbol Index is communicated in the
LIS Package Structu(@016) for the LIS Package Transaction.

Executions Wholesales and Strategies (for the Derivatives markets)

Messages
Application Messages

The executions for wholesale transactions done on strategies send indidlu@4) messages for each leg of the
strategy. This mean that for Deltdeutral with a Cash underlying, subreittas a wholesale transactiolents receive
a private message fahe Cash instrument that is part of the Dehiautral strategy.

Repeating Section Usage

The message may contdimur repeating sections:

Yy Additional Execution Data repeating sectiothe first repeating section can be populated only once and contains
only one field used by th€ash matching engin€ounterpart Firm ICPossible number of repeating groups: 0, 1

y Strategy Execution Data repeating sectidhe second repeating section is only used by Hesivatives matching

engine.

y" MiFID Shortcodes repeatp section:ithe third repeating section contains the MiFID shortcod@gssible nhumber
of repeating groupsd,1. This repeating sectioshould be used for Optiq Derivatives while it is not used for Optiq

Cash.

y*  Optional Derivatives fields repeatingection:the fourth repeating section contains optional data for Derivatives.
Possible number of repeating grouisi.

5.4.3.2 Message Structure

Field Short Description Format Len | Values Presence
Message Sequence| Indicates the Message Sequence Sequence 4 | 0..2"322 Mandatory
Number Number per OE Session. (for message
sent by the Exchange)
Firm ID Identifier of the member firnthat sends | Alphanumerical 8 | (See field description) Mandatory
the message. ID
Trade Time Time of the trade. Epoch Time in 8 | 0..2"642 Mandatory
Nanoseconds
Book OUT Time Matching Engine OUime (in ns), when | Epoch Time in 8 | 0..2"641 Conditional
message leaves the Matching Engine Nanoseconds
(Time in number of nanoseconds since
01/01/1970 UTC).
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Field

Short Description

Format

Len

Values

Presence

OEG IN From ME

Gateway IN time from ME (in ns),
measured wherutbound message
enters the gateway (Time in number of
nanoseconds since 01/01/1970 UTC).

Epoch Time in
Nanoseconds

0..27641

Conditional

OEG OUT To
Member

Order Entry Gateway OUT time to
member (in ns)measured when
outbound message leaves the gateway
(Time in number of hanoseconds since
01/01/1970 UTC).

Epoch Time in
Nanoseconds

0..27641

Conditional

Client Order ID

An identifier of a message assigned by
the Client when submitting an order to
the Exchange.

Numerical ID

-2763+1..27631

Conditional

Symbol Index

Exchange identification code of the
instrument/contract.

Numerical ID

0..2"322

Mandatory

EMM

Defines the Exchange Market
Mechanism applied on each platform.

Enumerated

(See field description)

Mandatory

Order Side

Indicates the side of the order.

Enumerated

1=Buy
2=Sell

Mandatory

Trade Type

Type of trade.

Enumerated

(See field description)

Mandatory

Trade Qualifier

Trade Qualifier. Values specified, in the
list of possible values, indicate the bit
positions that should be used to set zer,
(0) or one (1) values. A single field
contains multiple values provided in
different positions.

Bitmap

(See field description)

Mandatory

Order ID

Numerical order identifieassigned by
the matching engine, unique per
instrument and EMM.

Numerical ID

0..27642

Mandatory

Last Traded Price

The Last Traded Price indicates the prit
of last fill on an instrument (to be
calculated with thePrice/Index
Decimals).

Price

-2763+1..27631

Mandatory

Last Traded
Quantity

The Last Traded Quantity indicates the
quantity of last fill on an instrument (to
be calculated with the Quantity
Decimals).

Quantity

0..27642

Mandatory

Leaves Quantity

Indicates the remaining quantity of an
order, i.e. the quantity open for further
execution.

Quantity

0..2"642

Mandatory

Execution ID

The Execution ID is unique per
instrument and per day. It is the unique
identifier of a trade per instrument. This
field is provided in case of fill, partial fill
or trade cancellation.

Numerical ID

0..2"322

Mandatory

Execution Phase

Indicates the trading phase during whic
the trade has occurred.

Enumerated

1=Continuous Trading Phase

2=Uncrossing Phase

3=Trading At Last Phase
4 =Continuous Uncrossing

Phase

Mandatory

LIS Transaction ID

IDthat can be used to associated
Executiondelonging tathe same LIS
Transaction

Numerical ID

0..27322

Conditional

ESCBMembership

Indicates if therade is submitted by a
member of the European System of
Central Bank (ESCB) in performance o
monetary, foreign exchange and

financial stability policy.

Boolean

0 = False
1="True

Optional
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Field Short Description Format Len | Values Presence
OptionalFieldsFill Numerical 1|32 Mandatory
length
OptionalFieldsFill Numerical 1/0.1 Mandatory
occurrences
Counterpart Firm ID| ID of the clearing house in case of a C( Alphanumerical 8 | (See field description) Conditional
clearable transactioq also in the ID
specific case of Internal Matching
Service (IMS) witblearing:
Underlying Last Deprecated Price 8 | Deprecated Conditional
Traded Price
Package ID Deprecated Alphanumerical | 12 | Deprecated Conditional
ID
Underlying Deprecated Numerical 1D 4 | Deprecated Conditional
Instrument ID
StrategyFields Numerical 1|25 Mandatory
length
StrategyFields Numerical 1| 0..254 Mandatory
occurrences
Leg Last Traded Leg Last Traded Price Price 8 | -2"63+1..27631 Conditional
Price
Leg Last Traded Leg Last Traded Quantity Quantity 8 | 0..27641 Conditional
Quantity
Leg Instrument ID | Numerical leg instrument identifier Numerical ID 4 | 0..27"321 Conditional
(Symbolindex) valid for the life of the
instrument.
Leg Side Indicates the side of the trade leg. Enumerated 1| 1=Buy Conditional
2=Sell
Execution ID The Execution ID is unique per Numerical ID 4 | 0..2"321 Conditional
instrument and per day. It is the unique
identifier of atrade per instrument. This
field is provided in case of fill, partial fill
or trade cancellation.
MiFIDFields length Numerical 1|9 Mandatory
MiFIDFields Numerical 11 Mandatory
occurrences
ExecutionWithinFir | MiFID Il short code, Execution within Numerical ID 4 | -2"31+1..2"311 Conditional
mShortCode firm, identifier of the trader or algorithm
responsible for the execution making.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2°31+1..2"311 Conditional
hortCode code.
MiFID Indicators Field used amstruction for order Bitmap 1 | (Sefield description) Conditional
handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.
OptionalFieldsDeriv Numerical 1|9 Mandatory
ativeslength
OptionalFieldsDeriv Numerical 1|1 Mandatory
ativesoccurrences
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Field Short Description Format Len | Values Presence

Evaluated Price This field is used for Total Return Futur Price 8 | From-2763-1 to 27631 Conditional
andMarket On Close Future trading. Th
Price is calculated by ME in index point
notation. It can contain the provisional
price calculated in intraay or the final
price calculated at the end of the day.
The Trade Type value will enable user |
know if the feld contains provisional
price or final price.

Message Price This field provides the type of price Enumerated 1| 1=Price Conditional
Notation notation used per messageor TRF and 2 =Spread in basis points
MOC productsl KS @I f dzS dat
for TAM trading mode, the values

G{ LINGohsRLI2Z Ay iaé¢ | yR
are used for TAIC trading mode.

3 = Spread

Final Symbol Index | This field is used for the Market On Clo,  Numerical ID 4 | 0..27"321 Conditional
(MOC) contracts to provide the symbol
index of the final future instrument.

Final Execution ID | This field is used for the Market On Clo| Numerical ID 4| 0..2"321 Conditional
(MOC) contracts to provide the exec 1D
of the original trade on the final future
instrument.

5.4.4 Kill (05)

Clientt OEG
Available forfg)

5.4.4.1 Message Description

TheKill (05) message is a message sent byrttagchingengine to notify the order issuer that his or her order is no
longer active.

TheKill (05) message is sent by theatchingengine in the following situations:

Responses t€ancelRequegtl2) requests in case of acceptation;

Responses tMassCance[13) requests for each order successfully cancelled;
Notifications of the cancellation of the remaining quantity of IOC orders;
Notifications of the cancellation of the remaining quantity ofCR¥ders;
Notification of orders cancelled by STP;

Notifications of expired orders;

Notifications of killed orders due to the Cancel On Disconnect mechanism:;
Notifications of killed orders due ta Kill command;

Notifications of orders eliminated due to fporate Events;

Notifications of orders cancelled by Market Operations;

trading phase if the order book on the opposite side is empty;
Notifications of cancelled orders when an instrument is moving into Payw#tar KnockOut (PAKO) period;
Notifications of cancellequoteswhen an instrument i&nockOut;

S O

case the RFQ is cancelled by the issuer, expired or matched with other counterparts
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Application Messages
On Euronext Block platform, notifications of conditional orders cancelled due to potential matching; this shoulc
be interpreted as a Firddp reqest;

For Derivatives marketsotifications of the cancellation of thenexecuted=OKorders;

For Derivatives marketsotifications of the cancellation of thilarket orders that are not immediately executed
on entry.

TheMiFIDFieldgepeating section shoulbde used for Optiq Derivatives while it is not used for Optiq Cash.

In the block of the message the figlilient Order Iidentifies the request originally sent by the client that triggered
the Kill (05) message, thus it is filled only if th#él (05) message was solicited (e.g. as a response@aracelRequest

(06) message)t represents the data provided by the client and does not identify the id used by the system to kill the
order, for these purposethe system useshe Order ID.

The killed order igentified by itsOrder IDand aKill Reasois always provided for each killed order.

Handling of cancellation messages in case of different events and ownership or order messages:

y

For an individual order cancellation message sent by the same Logical access and OE session that sent the or
a Kill (05) message is sent to that Logical Access and OE session.

Example LAl / OE1 sends the order, then LA1 / OE1 seratscallation. Kill message is sent to the LA1/ OE1

For an individual order cancellation message sent by a different Logical access or OE session than the one that ¢
the original order, a Kill (05) message is sent to the Logical Access or OE sessiaontiitted the cancellation

Example LAl / OE1 sends the order, then LA2 / OE2 sends a cancellation. Kill message is sent to the LA2 / OE:

For a Mass cancel command (with granularity of a firm) while the Mass Cancel Ack message is sent to the Log
Access and/or OE session that submitted it, the Kill (05) messages for individual impacted orders are sent to th
Logical Accesses and OE sessions that originally submitted the orders.

Example LA1 / OE1 sends orderl, LA3 / OE3 sends order2. Then LA2 / @E2 Bkss Cancel request. Mass
Cancel Ack is sent to LA2 / OE2

Cancellation of Orders at the Close of Business:

The dissemination of messages indicating automatic cancellation of orders by the system that have reached el
of their validityat the end of tle trading sessionnly cover the orders with Day validity. For orders with validities

of (1) Good Till Cancelled (GTC) and cancelled on the current date and (2) Good Till Date (GTD) with expiration ¢
set to the current date, as well as cancellation oflers triggered by corporate actions (for Cash markets),
elimination messages is disseminated at the start of the session on the next business day.

The messages for expired Day orders is disseminated at the beginning of the last Closed (Closing)hghesd at t
of the trading session without any expected additional delay. These messages aredisgemminated at the start
of the next trading session.

5.4.4.2 Message Structure

Field Short Description Format Len | Values Presence
Message Sequence| Indicates the Message Sequence Sequence 4 | 0..2"322 Mandatory
Number Number per OE Session. (for message
sent by the Exchange)
Firm ID Identifier of the member firnthat sends | Alphanumerical 8 | (See field description) Mandatory
the message. ID
Message Sending | Indicates the time of message Epoch Time in 8 | 0..2"641 Conditional
Time transmission, the consistency of the tin] Nanoseconds

provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)
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Field Short Description Format Len | Values Presence
OEG IN From Order Entry Gateway IN time from Epoch Time in 8 | 0..2"641 Conditional
Member member (in ns), measured when Nanoseconds
inbound messagenters the gateway
(Time in number of nanoseconds since
01/01/1970 UTC).
OEG OUT To ME | Gateway OUT time to ME (in ns), Epoch Time in 8 | 0..27641 Conditional
measured when inbound message leay Nanoseconds
the gateway(Time in number of
nanoseconds since 01/01/1970 UTC).
Book IN Time Matching Engine IN time (in ns), time a| Epoch Time in 8 | 0..2"642 Mandatory
which the corresponding inbound Nanoseconds
message entered thiatching Engine.
(Time in number of nanoseconds since
01/01/1970 UTC)
Book OUT Time Matching Engine OUT time (in ns), whe Epoch Time in 8 | 0..27641 Conditional
message leaves the Matching Engine Nanoseconds
(Time innumber of nanoseconds since
01/01/1970 UTC).
OEG IN From ME | Gateway IN time from ME (in ns), Epoch Time in 8 | 0..27641 Conditional
measured when outbound message Nanoseconds
enters the gateway (Time in number of
nanoseconds since 01/01/1970 UTC).
OEG OUT To Order Entry Gateway OUT time to Epoch Time in 8 | 0..27641 Conditional
Member member (in ns), measured when Nanoseconds
outbound message leaves the gateway
(Time innumber of nanoseconds since
01/01/1970 UTC).
Client Order ID An identifier of a message assigned by, Numerical ID 8 | -2"63+1..2"631 Conditional
the Client when submitting an order to
the Exchange.
Original Client Client order ID of the original order. Numerical ID 8 | -2"63+1..2"631 Conditional
Order ID
Order ID Numerical order identifieassigned by Numerical ID 8 | 0..27642 Mandatory
the matching engine, unique per
instrument and EMM.
Symbol Index Exchange identification code of the Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each platform.
Kill Reason Order Kill Reason Enumerated 2 | (See field description) Mandatory
Ack Qualifiers Field used to provide additional Bitmap 1 | (See field description) Optional
information on the corresponding order
Values specified, in the list of possible
values, indicate the bit positions that
should be used to set zero (0) or one (1
values. Asingle field contains multiple
values provided in different positions.
MiFIDFields length Numerical 1|9 Mandatory
MiFIDFields Numerical 1|1 Mandatory
occurrences
ExecutionWithinFir | MIiFID Il short code, Execution within Numerical ID 4 | -2°31+1..2"311 Conditional
mShortCode firm, identifier of the trader or algorithm
responsible for the execution making.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2°31+1..2"311 Conditional
hortCode code.
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Field Short Description Format Len | Values Presence

MIFID Indicators Field used amstruction for order Bitmap 1 | (Sedfield description) Conditional

handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.

5.4.5 Cancel Replace (06)

Clientu OEG
Available fofEd [End £ [5A (94 (159

5.4.5.1 Message Description

TheCancelReplacf6) message is used to modifgtive orders in the order booknote that only the originating Firm
(regardless of the LogicAtceskis authorized to modify its orders.

All the fields inthe block of the message must be populatéor eachCancelReplacf6) otherwise the message will
be immediately rejected by th©rder Entry Gateway (OEG).

The MIFID shortcodesincluded in this message concern ti@gancelReplac€06) itself; it will not lead to any
modification on the MiFID short codes previously submitted and associated to the live order to be modified.

Please note that the fiel@lient Order Is an identifier of theCancelReplac€é06) requestand may not be equal to
the value of the Client Order ID submitted in the original order message.

Important Note:An active order can be modified by specifyihg ©rder 1Dof the original ordeor the OriginalClient

Order ID

y

If the CancelRequegtl2) message contains bo@rder IDand Original Client Order |@he matchingengine uses

the Order IDto cancel the order. If th@©rder IDspecified in the messagenst found in the active orders list, the
order modification is rejectedf the Order ID specified in the message is fotimel matchingengine does not
OKSO1l GKIFG GKS /tASYy( modidS N2 NB S RIF Y IKGQiNaRedb@eiiR day K
contained in theCancelRequegtl2) message.

Handling of fields not available for modification

y

Account Typand LP Roldields present in this message will always be ignored by the system, which means that
clients are not able to modifaccount Tge/ LP Role®f their live orders. If modification is required clients must
cancel their existing order and submit a new one witheavOrder(01) message.

Order Sidend Order Typdields present in this message are aoailable fomodification, butthe values provided
must match the values originally set on submission of the order. In the case where the valueSamteReplace
(0O6)message do not match with therder Sidend Order Typef thetargeted order it will lead to theejectionof
the requestwith the eNNB NJ O2 RS H mn m (Farltrigderd2Stoy orders, Fihs vatuabin fi@dder Type
must be equal to Limit (2), for Stdjnit, or Market (1) for Stognarket order, corresponding to the type ofogt
order originallysubmitted.)

Modification of Time In Force

i For the Cash Marketsmodification of Time In Forceesults in rejection of the request in case orders are
modified from a validity that is against market rules or cannot be executed. Such cases include nayddfcat

Wil f AR F2NJ / { ey I ARy FNHRI dyyGENG: vadidiidy’ 3 Q
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T For the Derivatives Marketsmodification ofTime In Forces not permitted. [{CancelReplacé6) messages
submitted with a different value fofime In Forc¢éhen the original order, the modification request will be
rejected.

Repeating Section Usagthe message contairfive optional repeating sections

Yy FreeText repeating sectiorihe first repeating se@n contains only the fieléfreeTextlt can be populated only
once and will override the previously submitted value if populatedot populated the previously submitted value
will be deleted Possible humber of repeating groups: 0, 1

y" Additional OrderCharacteristics repeating sectiothe secondrepeating can be populated only once and contains
optional order characteristics. If some optional fields are populated those values will override the previously
submitted values, otherwisié not populated thepreviously submitted value will be deleteldossible number of
repeating groups: 0,.1

y" Clearing Data repeating sectiorthe third repeating section contains the clearing fields. If some values are
populated, they will override the previously submittedwes, otherwisef not populated the previously submitted
value will be deletedPossible number of repeating groups: 0, 1

y" NotUsedGroupIRepeating Sectiorthis repeating section is for future use and must not be used for now; the two
fields ofthe headeVdza it ©6S &S G2 1 SNB dané o

y" NotUsedGrouj Repeating Sectiorthis repeating section is for future use and must not be used for tioevtwo
FTAStRA 2F (GKS KSIRSNJYdzad o6S aSid G2 1T SNR ané¢o

5.4.5.2 Message Structure

Field Short Description Format Len | Values Presence

Client Message The Client Message Sequence Numbel Sequence 4 | 0..2"322 Mandatory
Sequence Number | mandatory for all inbound messages, b
the consistency of the sequence is not
checked by the Exchange.

Firm ID Identifier of the member firm that sends Alphanumerical 8 | (See field description) Mandatory
the message. ID

Message Sending | Indicates the time omessage Epoch Time in 8 | 0..2"642 Mandatory

Time transmission, the consistency of the tin]  Nanoseconds

provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)

ExecutionWithinFir | MiFID Il short code, Execution within Numerical ID 4 | -2731+1..2"311 Mandatory
mShortCode firm, identifier of the trader or algorithm

responsible for the execution making.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2°31+1..2"311 Conditional
hortCode code.
Client Order ID An identifier of a messagessigned by Numerical ID 8 | -2"63+1..2"631 Mandatory

the Client when submitting an order to
the Exchange.

Order ID Numerical order identifier assigned by Numerical ID 8 | 0..2"642 Conditional
the matching engine, unique per
instrument and EMM.

Original Client Client order ID of the original order. Numerical ID 8 | -2"63+1..2"631 Conditional
Order ID
Order Price Instrument price per quantity unit (Tioe Price 8 | -2"63+1..2"631 Conditional
calculated with Price/Index Level
Decimals).
Order Quantity Total order quantity, per quantity unit. Quantity 8 | 0..2"642 Mandatory
(To be calculated with Quantity
Decimals).
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Field Short Description Format Len | Values Presence
Symbol Index Exchange identification code of the Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
EMM Defines the Exchange Market Enumerated 1 | (See fielddescription) Mandatory
Mechanism applied on each platform.
Order Side Indicates the side of the order. Enumerated 1| 1=Buy Mandatory
2=Sell
Order Type Type of Order. Enumerated 1 | (See field description) Mandatory
Time In Force Specifies the maximum validity of an Enumerated (See field description) Mandatory
order.
Account Type [N/A] Indicates the account type for Enumerated 1 | (See field description) Optional
which the order is entered. Fexample,
an order can be entered for a client
account, a house account or a liquidity
provider account.
LP Role [N/A] Liquidity Provider Role identifies Enumerated 1| 1= Liquidity Provider or Optional
the type of theLiquidity Provider when Market Maker
Account Type is equal to "Liquidity 3= Retail Liquidity Provider
Provider”. 12=RFQ Liquidity Provider
Execution Field used as instruction for order Bitmap 1 | (See field description) Mandatory
Instruction handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field ¢aims
multiple values provided in different
positions.
Dark Execution Field used as instruction for dark order Bitmap 1 | 0=Dark Indicator Mandatory
Instruction handling. Values specified, in the list of 1 =Deferred Trade Indicator
possible values, indicate the bit positior 2 =Displayed Order
that should be used to set zero (0) or Interaction
one _(1) values. A snr_lgle f!eld_contalns 3= Sweep Order Indicator
multiple values provided in different o )
positions. 4 =Minimum Quantity Type
MiFID Indicators Field used as instruction for order Bitmap 1 | (See field description) Mandatory
handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1) values. A single field contains
multiple values provided in different
positions.
STP ID Identifier of a group of Users or Traders  Numerical ID 2| 0..2M61 Optional
sharing thesame business activity at the
same Firm.
FreeTextSection Numerical 1|18 Mandatory
length
FreeTextSection Numerical 1/0.1 Mandatory
occurrences
Free Text Free Text is manualgntered by the Text 18 | (Free Text) Optional
trader issuing the order. This field is pa
of the clearing aggregate.
OptionalFields Numerical 1|34 Mandatory
length
OptionalFields Numerical 1/0.1 Mandatory
occurrences
Stop Trigger Price | Stop Trigger Price is mandatory for stoj Price 8 | -2763+1..2"631 Conditional
orders.
Peg Offset Tick offset for a pegged order. Numerical ID 1] -128..127 Conditional
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Field Short Description Format Len | Values Presence
Undisclosed Price | [N/A] Optional price for the hidden part Price 8 | -2763+1..27631 Optional
of an Iceberg order.
Disclosed Quantity | Maximum number of quantity units to Quantity 8 | 0..27642 Conditional
be shown to market participants
(Iceberg Order). (To be calculated with
Quantity Decimals)
Order Expiration [N/A] Field used as time of order Numerical ID 41 0..2"322 Conditional
Time expiration for GTT orders.
Order Expiration Field used as date of order expiration f( Date 2 | 0.27162 Conditional
Date GTD orders.
Trading Session Trading Session Validity. Values Bitmap 1 | Bit 0=Session 1 Conditional
Validity specified, in the list of possible values, Bit 1=Session 2
indicate the bit positions that should be Bit 2= Session 3
used to set zero (0) or one (1) values. 4 o .
single field contains multiplealues Bit 3= Session 4
provided in different positions.
Triggered Stop Tim¢ Specifies the maximum validity of an Enumerated 1| 0=Day Conditional
In Force triggered stop order. 1=Good Till Cancel
6 =Good till Date
Undisclosed Iceberg [N/A] Order handling related to the Enumerated 1 | 1=Limit Optional
Type undisclosed part of an Iceberg order 2=Peg MidPoint
eligible to amatching in the Dark pool of 3=Peg Primary
liquidity. 4=Peg Market
ClearingFields Numerical 1|33 Mandatory
length
ClearingFields Numerical 1]/0.1 Mandatory
occurrences
Clearing Firm ID Clearing firm ID. Alphanumerical 8 | (See field description) Optional
ID
Client ID Field used to identify the client Alphanumerical 8 | (See field description) Optional
(investor). This field is part of the ID
clearingaggregate
Account Number 1 002dzy i bdzyo SNIX [/ f Alphanumerical | 12 | (See field description) Optional
account ID, identifying the investor's ID
account. This field is part of the clearing
aggregate.
Technical Origin Indicates the origin of the order; for Enumerated 1 | 1=Index trading arbitrage Optional
example, manual entry, or an order 2 =Portfolio strategy
coming from a Program Trading systen 3 =Unwind order
This field is part of thelearing _
aggregate. 4 =Other order§ .(default)
5=Cross margining
Open Close Open Close Indicator, Posting action. Bitmap 2 | (See field description) Optional
This field ipart of the clearing
aggregate.
Clearing Instruction | Clearing Instruction. Enumerated 2 | (See field description) Optional
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Field Short Description Format Len | Values Presence
Additionallnfos Numerical 1|16 Mandatory
length
Additionallnfos Numerical 1]0.1 Mandatory
occurrences
Long @ent ID Field used to identify the Client Alphanumerical | 16 | (See field description) Optional
OAY@BSat2ND I 2NJ GNJ ID
order number for a preposting, entered
as a free text used for clearing purpose
This field is part athe clearing
aggregate for Derivatives.

5.4.6 Reject(07)

Clientt OEG
Available forfedq] [FNd [Fx][sH [EQd [1DD]

5.4.6.1 Message Description

TheReject(07) message is a message sent byntiaéchingengine to notify the request issuer that his or her request
is not processed by the matching engine. It is a possible response to every application message sent by the client.

TheReject(07)message is seitty thematchingengine in the following situations:
y* For technical reasonsSymbol Index is unknown, message is wrongly formatted, unknown value, client not

authorized to send messag, etc.

y" For functional reasonstype of order forbidden for this tradinghase, type of order not authorized for the client,
guantity to modify no longer available, last traded price better than the stop trigger price, collars breanradid,
strategy definition code, type of strategy not authorized for the contratat,

Please refer to theError Coddist for an exhaustive list of those cases.

TheClient Order Iprovided in the Reject message identifies the request which is rejected; it does not refer to an
order of the order book. Hence in case of a rejection &famcelRejace (06) message, th&lient Order IDield will
refer to theClient Order IProvided in the rejectedCancelReplacé6) requestnot to the targeted order.

In case of a functional rejection ofewOrder(01) thematchingengine will assign a@rder IDo the rejected order.

If a client sends an Invalid value in an enumerated field, then in place of this value the Reject messages will contail
Null value (note: thé=irm IDbehaves as an enumerated field).

The reason of the rejection is provided by tBeor Code, and gext messagexplainingthe error is provided in the
Error Coddist file (.csv)

All application messages are rejected by Reject(07) messageaunless for very specific cases (please reféuotes
(08) andTechnicalRejecfl08) messages).

Rejection Behaviour

In Optiq orders are identified by multiple characteristics as folldster 1D/ Original Client Order |BDrder Side
Order TypandFrmIDP LT yeé 2F GKS OKFINIOGSNREAGAOAE IINB y2i Y

In case an attempt is made to modify or cancel an order that results in a rejection, whether this order is considered t
0S aYy2éeyé 2N bl yly2eéy HhE sakeOrdér Ha6 échobidhack, Gdittie dne pryvitied oy tReS
client in the inbound message, in all cases.
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In cases where the inbound message receives a rejection with functional or technical error code client should revie
the error code to identify whaheeds to be fixed in the submitted message.

Ly a2yvy$S OlFaSaz +y a!'yly2seyé 2NRSNIgAtft y2G4 NBSOSAGS |
order). In this case client should review the fields identified as mandatory order chastickebefore resubmitting

the request.

Repeating Section Usage
In this messagthere are tworepeating sectioaCollarFieldeand MiFIDFields They arepopulated only once

CollarFieldds used for Derivatives only and g@pulatedonly in the case of a jection due to a breached collait.
provides the details related to the breached collar (high or low) and its grmssible number of repeating groups: 0,
1

MiFIDFieldds provided when MIFID Il short code information can be decodedsiblenumber of repeating groups:
0, 1 This repeating section should be used for Optiq Derivatives while it is not used for Optig Cash.

ClientldentificationShortCodéJsage
ClientldentificationShortCode MiFIDField is not populated for Cross Orders.

5.4.6.2 Message Structure

Field Short Description Format Len | Values Presence
Message Sequence| Indicates the Message Sequence Sequence 4 | 0..2"322 Mandatory
Number Number per OE Session. (for message
sent by the Exchange)
Firm ID Identifier of the member firm that sends Alphanumerical 8 | (See field description) Conditional
the message. ID
Message Sending | Indicates the time of message Epoch Time in 8 | 0..2/642 Conditional
Time transmission, the consistency of the tim  Nanoseconds

provided is not checked by the
Exchange. (Time in number of
nanoseconds since 01/01/1970 UTC)

OEG IN From OrderEntry Gateway IN time from Epoch Time in 8 | 0..2"642 Conditional
Member member (in ns), measured when Nanoseconds
inbound message enters the gateway
(Time in number of nanoseconds since
01/01/1970 UTC).

OEG OUT To ME | Gateway OUTime to ME (in ns), Epoch Time in 8 | 0..2"642 Conditional
measured when inbound message leay Nanoseconds
the gateway (Time in number of

nanoseconds since 01/01/1970 UTC).

Book IN Time Matching Engine IN time (in ng)ne at Epoch Time in 8 | 0..2/642 Conditional
which the corresponding inbound Nanoseconds
message entered the Matching Engine|
(Time in number of hanoseconds since
01/01/1970 UTC)

Book OUT Time Matching Engine OUT tin{a ns), when | Epoch Time in 8 | 0..2"642 Conditional
message leaves the Matching Engine Nanoseconds
(Time in number of hanoseconds since
01/01/1970 UTC).

OEG IN From ME | Gateway IN time from ME (in ns), Epoch Time in 8 | 0..2"642 Conditional
measured wheroutbound message Nanoseconds
enters the gateway (Time in number of
nanoseconds since 01/01/1970 UTC).
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Field Short Description Format Len | Values Presence
OEG OUT To Order Entry Gateway OUT time to Epoch Time in 8 | 0..2"642 Conditional
Member member (in ns)measured when Nanoseconds
outbound message leaves the gateway
(Time in number of nanoseconds since
01/01/1970 UTC).
Client Order ID An identifier of a message assigned by| Numerical ID 8 | -2763+1..2"631 Conditional
the Client when submitting an order to
the Exchange.
Order ID Numerical order identifier assigned by Numerical ID 8 | 0..2"642 Conditional
the matching engine, unique per
instrument and EMM.
Symbol Index Exchange identification code of the Numerical ID 4 | 0..2"321 Conditional
instrument/contract.
EMM Defines the Exchange Market Enumerated 1 | (See field description) Conditional
Mechanism applied on each platform.
Rejected Message | [N/A] Deprecated Field Numerical 1D 0..2781 Conditional
Error Code Error code in case of rejection. Numerical ID 0..2"162 Mandatory
Rejected Message | Provides the ID (Template ID) of the Numerical ID 0..2"161 Conditional
ID rejected message.
Ack Qualifiers Field used to providadditional Bitmap 1 | (See field description) Optional
information on the corresponding order
Values specified, in the list of possible
values, indicate the bit positions that
should be used to set zero (0) or one (1
values. A single field contains multiple
values provided in different positions.
CollarFields length Numerical 1|9 Mandatory
CollarFields Numerical 1]0.1 Mandatory
occurrences
Collar Rejection Hit collar type (high or low) in case of Enumerated 1 | 1=Low dynamic collar Conditional
Type orderrejection due to collar breach. 2 =High dynamic collar
Breached Collar Breached collar price in case of collar Price 8 | -2"63+1..2"631 Conditional
Price rejection.
MiFIDFields length Numerical 19 Mandatory
MiFIDFields Numerical 11 Mandatory
occurrences
ExecutionWithinFir | MiFID Il short code, Execution within Numerical ID 4 | -2731+1..2"311 Conditional
mShortCode firm, identifier of thetrader or algorithm
responsible for the execution making.
ClientldentificationS| MIFID Il short code, Client identification ~ Numerical ID 4 | -2731+1..2"311 Conditional
hortCode code.
MiFID Indicators Field used as instruction for order Bitmap 1 | (See field description) Conditional
handling. Values specified, in the list of
possible values, indicate the bit positior
that should be used to set zero (0) or
one (1)values. A single field contains
multiple values provided in different
positions.
5.4.7 Quotes (08)
Clientu OEG
Available fof=|
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5.4.7.1 Message Description

This message is used by Liquiditpviders (LP)Market Makers (MMYo send several quotes (bid and ask orders)
on different instruments in one unique message.

Yy For the Warrants & Certificates segment (SP)P / MM is represented by the Firm ID.

Yy For the Derivatives segments (EQD, IDD, EMO)a LP / MM is represented by the combination of Firm ID and
short code.

A given LPP MM using Quotesnessagess permittedto have only one bid quote and one ask quote on a given
instrument at a given time to be present in the market. Consequeatly quotes received after the first one from
the same LP for a single instrument cancel and replace the previous ones.

During all trading phases, quotes are considered as normal orders, managed as Limit orders with a side (Buy or Se

a price, a quanty and a Day validity

y" For the Warrants & Certificates segment (FRPuotes(08) message can include from 1160 double-sided
guotes(300individual quotes)

Yy For the Derivatives segments (EQD, IDD, FID, OM®jotes(08) message can include fronidl30 double-
sidedquotes(60 individual quotes)

As a conseguence, tieuotes(08) message has a variable sEach quote occurrence includes tBgmbol Index
and theEMM, aBid Priceand Bid Quantityor anOffer Priceand Offer Quantityor both.

Yy For the Warrants & Cefitates segment (SB)in a single Quotes (08) message, clients must only use
instruments belonging to the same Partitias the one to which they sent the message

y' For the Derivatives segments (EQD, IDD, FID, GMi®x single Quotes (08) messageglients must only use
instruments belonging to the same Contract

Quotes thatare sent forinstruments thateither do not belong to the current Partitioar Contract, depending on the
segmentwill be individually rejected bthe matching engine with thapplicableerror code.

vdzZ yGAGASA YdzalG 68 |+ Ydz GALX S populatedaril have/tdhitaNdidtip® ¢fdhe a
Ay a i NYzY S yeiFora given iksirumanithe®id price must be strictly Iéssitthe ask price.

The Quote message may also be used to modify or cancel quotes:

§ A valid quotesubmitted inan instrument that already has a qudi®m the same liquidity providein the
order book is considered as a maodification. Quote modifications tedke same loss of priority rules as
order modifications.

§ A valid quote with a quantity set to zero (0) is considered as a cancellation. Hence when a quantity equ:
to zero (0) is sent, the price field is not checked.

§ To modifytreate only one side of Quote, the Price and Quantity of the side to be ignored have to be set
to the Null Value. Null Value wilbt be considered as a cancellation.

RFE Answer

y* For the Warrants & Certificates segment (3f}he blockof the message th&®FE Answepecifies whether the
double sided quote is a direct response t(RaquestForExecutlo(B4) message or not. This way if a Liquidity
provider submits &uotes(08) message with thRFE Answer S G (1 2 & Re§ustForExedut®(Ra), it will
immediatdy trigger executions in the associated instrument. The immediate execution applies only to the quotes
GKFG FNB LlR2aaraot S YI UrOdkse avheie 2he quétes ar® hok &Spossidlé maiiNReSRFR

6 For Derivatives, while trading may occur gitk, oy 2 NRSNJ Sy G NEBE LINA OSa Ydzad oS YdzZ GALX Sa 27F
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confirmation is ignored and the quote is pessed normally. If thRFE Answevr & a4 S0 0 Nuoteb(@8F A y
message it will not immediately trigger the executions.

Yy For the Derivatives segments (EQD, IDD, FID, Mg blockof the message th&®FE Answenust always be

asSi

G2 aGb2¢o

Responss to QuotesRejection & Erros

When the message technicallyalid, thematchingengine responds to the request with tiq@uoteAck(09) message.

When the message is technically invalid, or has any technical or functional, if®iesjections and erromessages
are provided as following based on the applicable case:

y" When atechnicalerror is detected in any fieldncluding those im repeated fieldthe matching engine responds
with the Reject(07) message, and rejects the entire content of @gotes(08) messag

Yy In the following cases the matching engine responds withQheteAck(09) message, and rejects only the invalid
guotes (see message usagejnotesAck(09)):

§

When a functional errois detected that impacts all repeating groups (e.g. Firnoisauthorized to trade
on the instrument or contractfirm is not an LP / MM for the instrument or contraot, the identified
Account Type is set to a value other than Liquidity Provider).

Whenfunctional errors are detected in one or several repeated fields

When a given Symbol Index quote is duplicated Quates(08) message, only the last occurrence of the
quote containing the instrument is taken into account. The earlier occurrencesrareeiyby the engine,
and get an individual error code.

If the fieldExecution Instructiois populated with value 1 for any positions other than those for STP service,
the message will be fully rejected

Repeating Section Usage

The message contaitisree repeating sections:

8

MiFID Shortcodes repeating sectiothe first repeating section contains the MiFID shoddes.Possible
number of repeating groups: 0, 1

Clearing Data repeating sectiothe secondrepeating section contains the clearing fielBessible number
of repeating groups: 0,.1

Quotesrepeating sectionthe third repeatingsection is used to submit quotes.
I Forthe Warrants & Certificates segment (SPdssible number of repeating groufiisom 1 to 150

I Forthe Derivatives segments (EQD, IDD, FID, CR13¥sible number of repeating groups: from 1 to
30.

Clearing Dataand Short Codemanagement

y" For the Warrants & Certificates segment (SP)e Clearing Data and MiFID Short Codes assod@tbd Quotes

aresubmitted once per message, and are assigned and managed fone&rcimentwithin the messagas follow:

8

When the first quote(s) of the day is submitted for an instrument, the clearing data and short codes set in

the messageontaining these quotes will be stored and be associated to this instrument.

I If clearing data and/or short codes are mbvidedor provided set with the Null Value, the clearing
data andbr shortcodes associated to this instrument will be set to blank.

After the submission of the first quote(s) for an instrument, all following quote(s) modifications and
updates for this instrument will not lead to any modifications of clearing data and shorsqué®iously
associated to the instrument (even if they were set to blank). Clearing data and short codes contained il
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