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Optig® OEG Client SpecificatiQidX 5.0 Interface Preface

PREFACE

PURPOSE

This document sets out the client messages specifications for Optiq OEG using the FIX 5.0 format. More
specifically, it describes the contents of administratand application messages and provides detailed field
descriptions.

Note: Algomiisnot in scope of this document.

ASSOCIATED DOCUMENTS

The followinglist of the associated documentsvhich either should be read in conjunction withis
document or which provide other revant information for the user:

Euronext Cash MarketsOptiq OEG Client SpecificatiogSBHnterface
Euronext Cash MarketsOptiq Kinematics Specifications

Euronext Cash MarketsOptiqg CCG to OEG Changes Higitlig

Euronext Cash MarketsOptiq & TCE&rror List

Euronext Cash and Derivatives Marke®ptiqMDG Client Specifications
Euronext Cash and Derivatives Marke®ptiq File Specification

<SS S

Clients areadditionallyadvised to also refer to the EuroneRules and Regulations documents for more
details.

For the latest version of documentation please Vigip://www.euronext.com/optiq

SUPPORT

Optiq Support Desk
Tel: +33 170 48 25 55

Email:optig@euronext.com

WHATS NEW?

All the updates are listed at the end of this document; please refer ta\theendix

Version | Change Description

1.6.3 DarkExecutionInstructiof20052)has beeradded inRFQNotification (U35) message

1.6.2 OrderCategory(21041)has been removed from RFQNotification (U35) message
DarkExecutionInstructiof20052)has been removed fro®rderCancelRequest (fRessage

Qarificationin the DarkExecutionlnstructiof20052)[Used I description : DarkExecutionlnstructiois present in
ExecutionReport (8hessagenly for DropCopy
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Version | Change Description
MinQty (110) and DarkExecutionInstructiof20052)have beenaddedin QuoteRequest (R) message.
16.1 Correction in ExecutionReport (8) Message Signature Tagsftalveo cases:
- Cancellation due to RFQ cancellation
- Canellation due to RFQ confirrtian
1.6.0 Please note that all the changes introduced with thigslease and listed below are applicable and ust

for Euronext Block only

The following field ha been created:

ConditionalOrderFla21800) isused to deermine if an order is conditional or firim NewOrderSingle (D)
OrderCancelReplaceRequéSand ExecutionReport (8jnessages

Values have been updated for the following fields:
AckPhas€21013): addition of value 8Random Uncrossing Phase
Exedype(150) : addion of the following value :

¢ =Conditional Order cancelled due to Potential Matching

Formatting changes :

Tag. has been added in the whole documéat each messagen which BloclOptig Segments appliedon.
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1. SOLUTION OVERVIEW

1.1 INTRODUCTION

The Euronext Optig Order Entry Gateway (OEG) providesshi&gd and realime connection to the
Euronext markets.

The system has the following hig¢gvelfeatures:
Predictability

Ultra-low latency

MiFID Il compliance

Cash & Derivatives message harmonization
High availability

Reliable network solution

High level of scalability

SRS N S

Access to every Euronext Market

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

The scope of this version of the document is for Cash markets migration to Optiq (Phase 2). Harmonizatior
between Cash and Derivatives messages is in progiass,is not yet completed and Derivative
functionalities are not yet fully covered. As such, functionalities, fields, values and indication of message
availabilityfor Derivativesare subject to change for the Phase 3 migration (Derivatives to Optiq).

1.2  MIFID Il RELATED AMGES

The following sections describe the changes introduced in the messages or system functionalities based or
the MiFID Il requirements and related services provided by Euronext to its clients.

In this document term MIFID 1l includes MIFID (2014/65/BAJFIR EU (600/2014) as well as the texts of
level 2 and 3.

1.2.1 Maintenance of Relevant Data relating to Orders in Financial Instruments

¢KS RSESIFGSR +OG 6adAld SYSyday3 wsSIdA daAzy 69!
Council with regard toegulatory technical standards for the maintenance of relevant data relating to
2NRSNB AY TFAYlFIYOALf AyadNdzySyitaeé AaadzsSR o0& 9{ a!
supply to the regulators a wide range of order related data. In orddulfil this requirement, members are
requested to provide data in the additional fields introduced in the Optig messages\@uwgrderSingle
(D)message. The sedet of fields added to different messages for compliance with theaxetlisted in the

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

© 2019Euronext N.V- All rights reserved. 6 of 209 1.6.3
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Field in the Act

Optiq fields (FIX)

Used In

Client identification
code

Populated via combination of components in the
Parties or NestedPartiesand OrderAttributeGrp
group. Details of cases and values are contained
the message descriptions. The various cases a
referred to as: ClientldentificationShortCode

NewOrderSingle (D)
ExecutionReport (8)
MassQuote (i)
OrderCancelRequest (F)
OrderCancelReplaceRequés)

OwnershipRequest (U18)

QuoteRequest (R)
UserNoatification (CB)

Pricelnput (Ul)
LiquidityProviderCommand (UZ)

OrderMassStatusRequest (AF)
OrderMassCancelRequest (q)

Investment decision
within firm

Populated via combination of components in the
NestedPartiegroup. Details of cases and values ¢
contained in the message descriptions. The varid

cases are referred to as:
InvestmentDecisionWFirmShortCode

NewOrderSingléD)
ExecutionReport (8)

MassQuote (i)

Execution within firm

Populated via combination of components in the
Partiesgroup. Details of cases and values are
contained in the message descriptions. The vagid
cases are referred to as:
ExecutionWithinFirmShortCode

NewOrderSingle (D)
ExecutionReport (8)
MassQuote (i)
OrderCancelRequest (F)
OrderCancelReplaceRequés)

OwnershipRequest (U18)

QuoteRequest (R)
UserNotification (CB)

Pricelnput (Ul)
LiguidityProviderCommand (UZ)

OrderMassStatusRequest (AF)
OrderMassCancelRequest (q)

Nonexecuting broker

Populated via combination of components in the
NestedPartiegroup. Details of cases andlwes are
contained in the message descriptions. The varig

cases are referred to as:
NonExecutingBrokerShortCode

NewOrderSingle (D)
ExecutionReport (8)

MassQuote (i)

Commodityderivatives

Populated via combination of components in the
OrderAttributeGrproup. Details of cases and
values are contained in the message description

NewOrderSingle (D)

indicator ExecutionReport (8)
The various cases are referred to as: MassQuote (i)
CommaodityDerivativesindicator
Populated via combination of components in the
Investmentalgo NestedPartiegroup. Details of cases and values a NewOrderSingle (D)
indicator contained in the message descriptions. The varig ExecutionReport (8)

cases are referred to as: InvestmentAlgolndicatq

MassQute (i)

Execution algo indicato

Populated via combination of components in the
Partiesgroup. Details of cases and values are
contained in the message descriptions. The varid
cases are referred to as: ExecutionAlgolndicatg

NewOrderSingle (D)
ExecutionReport (8)

MassQuote (i)

© 2019Euronext N.V- All rights reserved.
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Toreduce latency impacts associated to the addition of these new fields and to avoid sensitive information
from being routed over the noencryptedorder interface, the optimized representation of this data will be
transmitted to Euronext via short codes, which may be provided by clients by end of business on the
trading day when trade has occurred using the process described below:

i Clients will haveccess to the Customer Web portal where they will be able to input the MiFID I
compliant data for each required field. This data could be associated to the short codes, which
may also be provided by the clients via the Customer Web Portal. For Example:

§ To identify a noRDEA client on behalf of which an order was entered in the system, members
are requested to enter their MiFID Il Client identification code (as described in the associated
act): Where the client is a legal entity, the LEI code of thetdleall be used. Where the client
is not a legal entity, the National ID shall be used.

i When this code is entered, the clients will be able to assign a short code to it in the Customer
Web Portal. This short code may be used in MewOrderSingle(D) messge in the fields
corresponding to the values explained in the messages description under
ClientldentificationShortCode

i For clients using algorithms in their trading, guidelines for the way they should generate and
populate the short codes associatedttee executing (combination of values referred to in
message descriptions as cdseecutionWithinFirmShortCgadand investment decision making
(combination of values referred to in message descriptions as case
InvestmentDecisionWFirmShortCodee:

§ When anorder message is flagged to indicate that algorithm is not involved, then in the
field PartylD(448)all positive values (from 0 to 2/31) would represent a human trader.

§ If an order is indicated as having involvement of an algorithm, clients are reqguespopulate
this field with the ranges of values identified beldMo checks would be performed to validate
correctness of the ranges used by the system:

A In-house algorithms: with positivenge of values between 0 to 2231
A ISV algorithms: negaté range of values betwee2"31+1 to-1
Clients should take the followingtd consideration for populatingf short codes in inbound messages:

i ExecutionWithinFirmShortCodemandatory to be provided in all inbound application messages;

i InvestmentDecisionWRirShortCoddés mandatory to be providesvhen the order is flagged as
Liquidity Provider, Related Party or Housiedoes not apply if an order is flagged as DEA. It is
optional in other cases.

i ClientldentificationShortCodiss mandatory when an order is flagged as Client or DEA. It is
optional is other cases.

i NonExecutingBrokerShortCadeoptional in all cases.

In order messages short codes are used for regulatory reporting. In most other messages these codes i
identified are to be used for Kill command.

1.2.2 Reporting to Competent Authorities

MIFID Il requires market participants to report additional transaction information to the regulators. The

NBljdZANBYSyiGa F2N) GKAa NBLER2NIAY3 | NB RagdafidhJRJ) NaLl A
600/2014 of the European Parliament and of the Council with regard to regulatory technical standards for
0KS NBLR2NIAY3 2F GNIyalOdAiazya G2 02 YLIS iRegliatory dzi K
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Technical Standard&uronexwill provide an Approved Reporting Mechanism (ARM) service to its clients,
which would allow them to comply with these requirements in a strdarad manner.

Clients established within thEuropeanUnion, will be able to subscribe to this optional suppéntary
service. For clients established outside of tieropeanUnion, the reporting will be done by the exchange

on a compulsory basis, with client participation in the service and provision of data required by this act
being mandatory.

1.3 FUTURE USE

In preparation for various functionalities expected to be implemented in the future on Optig a number of
messages, fields and values were added and flagged 'For Future Use' aniedtRorset to 'Derivatives'
only.

Details of functionalities flagged in theecifications as for 'Future Use' and 'Derivatives' are provided for
information purposes only, and may change significantly until such time as thedihalpecifications for
the relevant service are communicated to the clients.

The associated messagand effective use of fields & values will not be technically supported on day 1
implementation of Optiq for the Cash markets. Submission of indouassages that are flagged B&sture

Use or 'Derivativeswill be rejected by the system. Such fields olues, if provided in supported inbound
messages, will be ignored by the system.

This behaviour applies to:

i Messagedlagged as 'For Future Use' ;

i Fieldsflagged as 'For Future Usd2ending Regulatory Approvand whenUsed Foiis set to
‘Derivatives'

i Valuesflagged with '[D]".

If an inbound message contains a mandatory field having one of this flags, then the field must be sent with

© 2019Euronext N.V- All rights reserved. 90f 209 1.6.3
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14  GLOSSARY

This section provides some high level definitions of commonly used terms of this document. Please not
that some of these terms are described in more details in the dedicated sections within this document.

§ Optiq: is Euronex® multrmarket full trading chain technology platform.

§ Order Entry Gateway (OEG$: the software that manages the access for exchafiests, and
acts as the private interface between the clients and the Optiq matching engine.

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

§ Matching Engineis the software that manages the 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 Segme
accesss setup through a Logical Access.

§ Partition: is a technical subdivision of an Optiq Segment. An Optiq Segment may be comprised
of at least one or several partitions, physically independent fommaanother, but connected to
each other within the contextfadhe OPTIQ Segment. Instruments may move from one partition
to another within an Optiq segment.

§ Logical Accesss an OEG (Order Entry Gateway) entry point, setup for clients to connect to a
single OPTIQ Segment, containing the technical configuratiorthiorclient@ connectivity.
Multiple logical accesses can share the same SFTI line.

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

8§ Simple Binary Encoding (SBE¥ the open source binary protocol used as the solution for
market data and order entry messaging in Optig. SBE was designed within the FIX Protocol
Limited organization, with a focus on ldvandwidth utilization and the goal gfroducing a
binary encoding solution for lodatency financial trading.

8§ Symbol Indexis a unique systerwide identifier (in private and public messages) assigned to a
trading instrument in Optig. Note that an instrument here represents either a singtiedble
instrument, an index or a strategy. It represents the combination of the following instrument
characteristics: ISIN, MIC, Currency and when required the MIC of the Market of Reference,.
Symbolindex will not change over the lifetime of the instrumpdrut can take a different value
for the same instrument, depending on the environment (Prod or Test).

8§ Messageis a discrete unit of communication, provided in gtefined format, which depends
on the chosen protocol and the target functionality it redatto, containing information
exchanged between Euronext and its clients, to enable trading on its systems.

I Administration messageés an electronic instruction from client or response from the OEG
used to exchange technical, ntrade related informationmost notably used to setup and
maintain connectivity between a 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 etreatts
impact orders and trades, but do not directly represent them.

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 plaed in the order book to await a matcfrade: A trade is an electronic
agreement between the client(s) that submitted the order(s) to exchange for a certain
guantity of one or more instruments, for one of the various forms of reimbursements
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(payment, exhange of goods, services, etc3tanding Data:provides referential data
characteristics of all trading instruments available on Euronext markets. The data is provided via
files and messages.

I Standing data filescontain referential data characteristics the trading instruments and
strategies that may be required, or provided as vadgigled information. These files are
provided on a daily basis and can be obtained from a separate HTTPS service.

I Standing data message®ntain the basic information of eadnstrument and strategy, and
are disseminated via MDG at the start of each trading session anddayr@n creation of
Derivative instruments.

T Clients should refer to thMDG documentatiorfor the full details about these services.

§ SeltTrade Prevention(STP):Service provided by Euronext on its trading 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 clientsnpiedo
specific types of activities (e.g. Liquidity Providers) setup depending on the rules defined per
Optig Segment.

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

§ A Firm AccessAn entity allowing the Firm to access the Trading Platform. The two Firm Access
types, which can both be used by a given Firm,Regular Accesand Service Bureau Access

as described below:

I Regular Accesswhen a firm contracts its own and exclusive order entry 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, nefe a
Service Bureau, contracts order entry access means with Euronext to act as an order carrier
on behalf of several firms, the Firm Trading Solution type is Service Bureau Access.
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2. ORDER ENTRY MAINNRPLES

2.1 NEW INSTRUMENT SEGREION OPTIQ SEGMENT

High reliability, significantly increased throughput and latency performance with minimal standard
deviation, improved flexibility in delivery of new functionalities and products, shorter time to market as
well as the improved resiliency will be ensuredhivi Optiq in part by introduction of the new instrument
segmentation through Optiq Segments.

2.1.1 Optig Segments

An Optig Segment defines a universe of instruments sharing common trading and financial properties, it
allows Euronext to segregate instruments amgohermetic universes to facilitate clie@srganisation
toward Euronext financial markets.

For the implementation of Optiq Segments the instrument universe is rationalized and reorganized to fit
the new structure.

A segment can contain one or severaset classes. Information of the Optig Segment to which an
instrument belongs to / hosted on is communicated to clients within the Standing Data files and messages.

Clients must be aware of the different existing Optig segments and the instruments theynharsler to
identify which segment(s) they would connect to.

Yy Segmentation provides:

i Improvement in resiliencyfailure of a single Optig segment should have limited direct technical
impact on other Optig segments;

i Increased flexibilitg possibility ofindependent software and operational lifecycle.

lllustration of two different segments:
|
|
OEG-1 I 0EG-2
I ——
ME-1 | ME-2
e I S
mpG1])| | |(mpG-2
|
Optiq Segment 1 ! Optiq Segment 2
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2.1.2 Partitions

An Optig Segment may be comprised of one or more physical partitions.

A partition is composed of an Order Entry Gateway (OEG), a Matching Engine (MEManklet Data
Gateway (MDG).

Instruments have the flexibility to be moved from one partition to another within an Optig segment.
Yy~ Partitioning provides the following benefits:
i Improved resiliency failures on one partition impact only a fraction of thearket / clients;
i Improved scalability: simple and seamless scalability model based on horizontal scalability
principles;
i Ensured stablé&atency and higiperformance.

Illustration of segments divided into partitions:

[ 0EG-2A | | |( 0EG-2B ) | [ OEG-2¢C
| -

| ME-2A ]| | ME-2B ]| [( mE-2C ]

| OEG-1A || |( OEG-1B ]

[ ME-1A || [( ME-18B ]

(MDG-1A)| [(MDG-18) (MDG-2A]| | (MDG-28] | [(MDG-2C]

Partition A  Partition B Partition C

[
[
[
[
[
[
[
[
[
[
Partition A Partition B |
[
]

Optiq Segment 1 Optiq Segment 2

2.1.3 Logical Access and OE Sessions

Accesgo an Optig Segment requires a dedicated Logical Access:

y" A Logical Access is a point of entry configuration for connectivity to a specific Optiqg Segment and allows
the client to technically reach all the instruments belonging to the particular segmenvtarh an
access is setup.

I A Logical Access is dedicated to an Optig Segment, i.e. a single Logical Access cannot connect to tw
different Optig Segments;

i Clients may have several Logical Accesses per Optiq Segment;
I It allows the client to connect to ghlartitions 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 Logic:
Access.

Yy~ An OE session corresponds to the actual physical connection of the client toteparti
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 represented by the combination of
the LogicalAccessland theOEPartitionIDThese two fields repsent anlD which is unique across
the whole system and across the various Optig Segments;
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I One OE Session always belongs to one Logical Access, but a Logical Access can have multiple
Sessions. There can be as many OE Sessions as there are partitierfSégment;

I 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.

2.1.4 Full mesh OE®E Connection

If a segment has multiple partitions, for the bestsgible response times, clients should initiate an OE
session for each available partition and send messages through it only for the instruments hosted on this
partition. However, a client may use a single OE Session to access all the instruments of) &e@ntnt,

no matter how many partitions compose the segment. This is made possible by the full mediEDEG
connectivity provided by Optig as represented in the diagram below. Suchgaotson access will incur
additional response times.

By default, tle responses to the private response messages sent through a different partition will return to
the OE session holding the ownership of the order (from which it was sent). However the corresponding
MDG messages will be issued by the partition on whichrteglument is hosted.

As it relates to the OEG and private messaging, Order ownership is the technical belonging of the order to
the physical connection that submitted the order, or to the physical connection that took ownership of the
order. Outbound mesgges are sent to the OE Session that owns the corresponding order. Functionally the
orders belong to the Firm (designated by its Firm ID), and for the scope of change of ownership;
maodification can only be done by the requestor with the same Firm ID, atwaeba physical connections

or Logical Accesses that are set with the 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 1A OE Session1B OE Session 2A s

R 7/
\

(OEG-1A )| [((OEG-18

[ 0EG-24 )| |( OEG-28

—

|7OEG-2C |

[ M}-zc

~ _— -
- — —

P e B — —
-\

ME-2A ME-2
N

(MDG-24) | |(MDG-28) | |[MDG-2¢

ME-1A f‘ﬁe;w ‘

MDG-1A MDG-1B

Partition A Partition B Partition A Partition B Partition C

Optiq Segment 1 Optiq Segment 2
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lllustration of the full mesh connectivity:

Logical Access 1 | Logical Access 2

CLIENT ABC CLIENT ABC

OE Session 2B

OE Session 1A <

|
|
|
|
{ |
[OEG‘n-lA] ( 0EG-1B | : (0EG-2A ] [OEG“:_Z___Bj | 0EG-2¢ |
(mE-1a )| |(me18 )| 1 | mE2a]||[ mE-2B ]| [( mE-2C ]
|
(MDG-1A} | |(MDG-1B] : (MDG-24) | |(MDG-28) | |(MDG-2¢]
|
Partition A Partition B I Partition A  PartitionB  PartitionC
|
|

Optiq Segment 1 Optiq Segment 2

215 5SGSNYAYS (GKS GaK2NISNI LI GKé

In order to benefit from the bestesponse times the clients should send messages directly to the partition
on which the instrument is located. To identify on which partition each instrument is located, clients must
use, and update on a daily basis, their referential data by downloadmétandingData files or using the
StandingData (1007) market data messages, where details of Blagtition IDassigned to each instrument

are provided.

2.1.6 Setting Up Connectivity

Euronext provides connectivity information within a dedicated document, the Connectivity Detail
specifications, covering all required technical details. Ranges of IPs / Ports andaddulthannels are
identified for each Optig segment for Order Entry afdrket Data gateways.

To take full advantage of the scalability of Optig, and ensure continuity of service, clients are strongly
encouraged to setup connectivity to the full range specified per segment for OEG and MDG. Individual
partitions will be assiged a subset 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 details of thafannwhich this data is
provided please refer to th8tanding Data File specifications.
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2.1.7 Overnight instrument migration between partitions

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

Please note that this migration between partitions will not aausstruments to migrate from one Optiq
Segment to another Optiq Segment.

Every instrument can migrate overnight fromne partition to another. It means that connectivity
information associated to an instrument can change every déwch iswhy 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 Cash and Derivatives Marke®ptig MDG Client Specificatiodscument for
further details on standing data files.

Note: While migration of instruments between Optiq Segments is not expected to be a regularly occurring
event, it may arise, and will be done with prior naotification to clients.

2.1.8 Added / Removed Partition

The partitioning of he Optig Segments, and futlesh connectivity, allows Euronext to add or remove a
partition without impacting the client&onnectivity. Clients will still be able to access all the instruments
belonging to an Optig Segment by connecting to an alreadytimxipartition, as adding/removing a
partition will not impact the other partitions, or the OE sessions.

In all cases the clients will always be notified before such changes are performed.
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2.2  TECHNICAL FEATURES

2.2.1 Latency Monitoring and Timestamps

Outbound mesages provide several internal timestamps to allow the clients to monitor the processing
time of the system at different levels.

y" The following diagram represents the different timestamps provided in the outbound messages:

COLOR CODES

() Sentbyclientin private inbound messages
Sent back to the client by Euronext in outbound
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 daa provided

1 | TransactTime is assigned by the Client in his inbound message.

2 | OEGINFromMembe | is assigned by the OEG after decoding the inbound message.

is assigned by the OEG when sending the inbound message to the

3 | OEGOUTToOME . .
matching engine.

4 | BookINTime is assigned by the ME when receiving the inbound message from the (

5 | BookOUTTime is assigned by the ME when sending the outbound message to the OF

is assigned by the OEG when receiving the outbound message from tf

OEGINFromME
6 ME.

is assigned by the OEG when sending the outbound message to the c|
7 | SendingTime
Corresponds to the OEG Out To Member timestamp in SBE.

g | PacketTime is assigned by the MDG when sending the message to the market.
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2.2.2 Drop Copy
Drop Copy is a servicgroviding near reatime copies of trade report& order messages, usually used for
risk management antbr compliance needs.

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

The service will be available in FIX protocol only; frrttetails will be provided ia dedicated document.

2.3 CLIENT ORDER ID MAMNEMENT

2.3.1 Client Order ID Overview

Clientsmust provide a Client Order iB every inbound application message, otherwise tinessage will be
immediately rejected by the OEG.

In FIX protocol the Client Order ID is provided in the f@drdID (11)Clients may provide any value that
respects theClOrdIDformat and the ranges as defined below. The field format is a string ohafacters
accepting only numerical valu¢gQ QgD

The Exchange recommends setting an unique ID per order, (BemderCompID (499nhd Symbol Index
(SecuritylD (48)).

For order entry, theClOrdIDvalue is not checked by the Exchahgi is simplyreturned in the
corresponding outbound message to allow clients to reconcile the response message with their original
inbound request.

For modification and cancellation using tReigClOrdICas unique identifier;, the value is checked by the
Exchange for @ssible duplicates, i.e. different live orders originally submitted with the s@h@dID In
case of duplication, the inbound request is rejected with éissociatederror code.

2.3.2 Client Order ID for Order Management

Clients can submit modification and cafiation requests by using th@rigClOrdIs unique identifier, i.e.
the value of theClOrdIDas submitted previously with the original order.
This allows clients to use tH&OrdIDas unique identifier to modify or cancel their orders per Symbol Index

(Securityll) and Firm $enderComplD in addition to theOrderID It does not restrict clients to use the
OrderIDto manage their orders.

Please note thaClOrdIDprovided for the modification requests will not be updated in the live order itself;
order wil keep its originaClOrdID.

To properly perform the inbound requedhe system checks that the value exists on the corresponding
Symbol IndexSecurityllp among live orders belonging to the requesting FiBanderComplDIf no order

L with the exception of Service Bureau accesses for which a check is always performed.

%|f both OrigClOrdIDand ClOrdIDare provided in a modification or cancellation request, ®egClOrdIOs totally ignored and the
request is performed o®rdeidDonly.
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is found the requests rejected, or if more than one ordé found the request is also rejected. In this case
clients must use th@®rderlDto reach their orders.

As the uniqueness of th€lOrdIDis not checked by the Exchange for order entry but only in case of
modificationand cancellation requests, clientgho want to use theOrigClOrdICas unique identifier for
these requests must ensure on their own the unicity of @®rdIDper Symbol IndexSecurityl) and Firm
(SenderComp)dor orders they submit.

As requests usinthe OrigClOrdIDrequire 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 times clients are encouraged to eerlDas the referencéor their orders.

2.3.3 Client Order ID Ranges

Depending on the nature of the client access, @1®rdIDmust respect some constraints as described
below.

Moreover it is recommended that clients implement their own configurable prefix in order to allow firms to
integrate several application instances easily and en@l@rdIDuniqueness across all the firm orders.

2331 C2NJ wS3dzf I NJ aLYy |1 2dzaSé¢ | 00SaasSa
For Regular House accesses (i.e. non via ISV nor using Service Bureau):

Yy~ clients must use the positive number ranga\g
y" numerically it means that clients are restricted to values from 0 to 2263
There is no other constraint than positive values for the4s@mvice Bureau accesses.

2.3.3.2 For Regular Accesses via ISV
For Regular access via ISV, without use of SeBuiEau:

Yy clients must use the negative number range only;
y clients must insert at the beginning of the field the unique ISV ID, which will be provided by the
Exchange.
i the ISV ID is composed of three digits
y" numerically it means that clients are restricted @ range from ¢XXX0000000000000000 to
(XXX9999999999999999, where XXX is their ISV ID.
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 anyeatks of the correct assignment of the ID or range in the inbound
application message.

2.3.3.3 For Service Bureau Accesses

For Service Bureau accesses:

y" clients must use the negative number range only;

Yy clients must insert at the beginningf the field the uniqueService Bureau ID, as provided by the
Exchange.

i the Service Bureau ID is composed of three digits
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Yy numerically it means that clients are restricted to a range fraxdXX0000000000000000 to
(XXX9999999999999999, where XXX is theirc@eBureau ID.

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

24 ORDERID

TheOrderID(37)used in the messages for tradingrpases is a numerical order identifier assigned by the
matching engine, unique per instrumeawerthe entire lifetime of the order, which means that this value
remains unchanged, even upon submission of the modifina of the order using
OrderCancelRepceReques{G) message.

FIX received encoded data, and to obtain the Order ID provided to the CCP it needs to be converted, using
the steps identified below.

Please note: The value received in this field is a string of up to 20 characters long, b staytbr.
y The value obtained from the field Order ID should be divided by 2716 (or 65536)

Y The resulting value should be truncated to obtain just the whole part of the result, without
any rounding.

The resulting value represents the Order ID thaisymunicated by the Exchange to the CCP

Example :

¢ Obtain the value in field OrderID (tag 37): 33637557

¢ Divide this value by 2°16: 33637557 / 2716 = 513.2683868
¢ Truncate the result to the whole value without rounding: 513

513is the expected Order ID provided to the CCP

In case a FIX message is rejected for Technical reasons, it isn't processed by the matching engine. In this
case Order ID is neither allocated by the matching engine, nor provided in théarjpessage

Technical rejection cases can be identified by the type of the Error code, as provided in the field "Technical
/ Functional" within the Error code table in tlguronext Cash Market®ptiq & TCS Error List document.
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3. ORDER ENTRY GATEVBRE®ICS

3.1 SESSION MANAGEMENT

3.1.1 Logon Overview

Clients initiate a TCP/IP session to the Order Entry Gateway, and then initiate a logon by sendogpihe

(A) message. Session Logon is always initiated by the clientLdden (A) message must be the first
messag@ sent by the client otherwise the OEG will drop the connection, and needs to be sent individually to
each partition to which physical connection will be established. Please refer to the description of use for
the individual messages and Kinematics docuttensee the various cases and the associated expected
exchange of messages.

After the logon is successful application messages may be exchanged between the client and server. /
client hasn seconds after they connect to send a logon request, otherwisedineer drops the connection.

The value of the time delayis provided for each Optig Segment in iennectivity Detail specifications

3.1.2 Heartbeats and TestRequests

The OEG uses thdeartbeat (0) and TestRequest(1) messages to ensure the connection beemethe
client and the Exchange is up and functioning properly. During periods of inactivity the mechanism used by
the OEG functions as described below.

OEG sends a:

Yy Heartbeat (0) messagefter the given delay of inactivity on its side, i.e. the OEG sendsagtbeat
message after it hasdsent out any messages withirsecond(s). In case no other messages, the clients
will receive at least onkleartbeat(0) message everysecond(s) whethey are logged on. This ensures
the client that OEG is up and functions properly.

Yy TestReques(l) messageafter the given delay of inactivity on the client side, i.e. when the client has
not sent any messageithin the lastn second(s).

I The client has another, equivalent time delay to answer TestReques{1) message by sending
back to the OEG ldeartbeat(0) message

I Otherwise if the client does not isstlee respondingHeartbeat(0) message within the given delay,
the OEG closes theognection. (Note that this disconnection triggers the Cancel on Disconnect
mechanism for any messages in scope)

The TestReques{1) message can also be sent by the client to the OEG at any moment and the OEG wiill
answer with aHeartbeat(0) message.

Theparameter n has a specific value for each Optig Segment that is specified in the Configuration Detail
specifications document.

3.1.3 Logout

Normal termination of the message exchange session will be completed via the exchalboggoaf (5)
messages.
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3.1.4 Message Segence Usage

Optig FIX messages are identified by a unique sequence number. Sequence numbers are initialized at th
start of each FIX session starting at 1 (one) and increment throughout the session. Monitoring sequence
numbers will enable parties to ideiff and react to missed messages and to gracefully synchronize
applications when reconnecting during a FIX session.

Each session will establish an independent incoming and outgoing sequence series; participants will
maintain a sequence series to assign to outgoing messages and a separate series to monitor for sequenc
gaps on incoming messages.

3.2 CANCEL ON DISCONNEETHANISM

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

In typical dayto-day operations the Cancel On Disconnect applies aOfBesession level, which means that
it is triggered per OE Session (physical connection) and it does not affect other OE Sessions that belong t
the same Logical Access.

By default the Cancel On Disconnect is enabled for all clients and for all theallAgiesses / 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 |
dropped. If the client application is disconnected frone tBEG, then all live quotes and rpersisted

orders submitted during current d&/trading sessions, and belonging to the corresponding OE Session are
cancelled for their remaining quantity, regardless of order type and validity type.

When the mechanismiéks in, aExecutionRepor(8) are sent to the OE Session for which the mechanism
has been triggered for each order and instrument where orders were killed. If the client has not yet
reconnected the messages will be queued until he returns.

Clients can inidate on each order if they want it to be persistent, i.e. not included in the scope of the
Cancel On Disconnect mechanism. If BancelOnDisconnéahlndicator (21018 field is set tol (one)

g KA OK a (OrdeRndt infilee Ndope of Cancel On Discantfidor an order, this order will not be
cancelled even if the Cancel On Disconnect kicks in for the OE Session it belongs to.
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4.

FORMATTING

The general format of a OEG message is a standard header, followed by the message body fields an
terminated with a standard trailer.

This section describes:

Yy~ The Conventions used for field format definition.

Yy The standard header and trailer of the private directed) messages used to communicate with the
Order Entry Gateway (OEG) application, which provides access to members to Optiq.

41  FIELD FO

RMAT

A FIX message is composed of a collectiod of C A S & RC AlS-f FRp fodriatt E\z&\HFIX field has an
associated data type that limits the possible values for the characters used to fill this field.

According to FIX 5.0, all tags must have a value specified.

¢l of S

0S8t 29

LINE gA RS A

GKS YIFLLAYy3 F2N (K

FIX types described in the official FIX 5.0 specifications document.

S (®&elSa

Format Length FIX 5.0 Type
Char 1 Char
String N>1 String
Currency 3 Currency
Boolean 1 Boolean
Int N Int
Price N Price
Qty N Qty
Amt N Amt
Percentage N Percentage
Length N Length
Float N Float
LocalMktDate 8 LocalMktDate
SegNum N SegNum
MultipleCharValue N MultipleCharValue
NumInGroup N NumInGroup
MonthYear N MonthYear
UTCTimestamp 27 UTCTimestamfformat: YYYYMMDBIH:MM:S&ssssss§s

Alphanumerical fieldsauthorized characters are the following ones:

YnQodQdhpQ Y QddQl QQUVYORIRRH0O Wi ® WTO Wing

Y5O WHW Y

Numerical fields although binary data exist in FIX protocol (notion of raw detiad by fields with FIX type

GRIEGIE0X

a dzOK

RE G

characters@QQnd decimal separatdQ
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String fields authorized formats are lphanumeric free format strings, whictan include any character or
punctuation except the delimiter. All String fields are case sensigwg Euronext=euronexy.

y Note: certain fields are provided in string format (FIX 5.0 compliance) but the authorized characters are
restricted to numertal values'\@QQQ (e.g., fields usingIRM ID

Lengthty G KS @I f dzS LINRPOBARSR Ay GKS a[ Syé¢ 02fdzvy 2F
y" When a value is provided (e.gCor Char type, ol7Qfor UTCTimestamp type), it indicates that the

field value must have the exact length indicated.

y" WhenN is used (e.g. String or Price types), it indicates that the related FIX type has no defined length
according to FIX specifications. However, a value is usually provided in the message structures,
indicating the maximum length of the field value accordio@EG (the value may actually be shorter).

tfSFaS NBFSNI (2 GKS 2FFAOALE CL- podn EALISOATAOLF A

CeLISasd0 F2NJ FAd2NIKSNJI RSGIFAf aod

Yy In all the message structures provided of this document (the tables reptiagagthe messages only):

i Where a list of specific allowed values is provided, if the client provides data that is outside of the
specified range, the message will be rejected
T Inthe fields description the following pictograms represent:

8 [C]- the value idor Cash only;
§ [D]-the value is for Derivatives only;

8 [i] - special conditions apply to the displayed value. These conditions are detailed in the
RSAONALIIiAZ2Y 2F (GKS O2NNBaLRYyRAy3I FASER Ay
Price float field representing a price wibut decimal places. The real Price value must be calculated as
described in the sectioRrice, Quantity, Ratio and Amounts Formats

Qty: float field representing a quantity without decimal places. The real quantityevalust be calculated
as described in the sectidfrice, Quantity, Ratio and Amounts Formats

Amt: float field representing an amout (typivally Price times Qty) without decimal places. The real amount
value must be calcated as described in the sectiétiice, Quantity, Ratio and Amounts Formats

MultipleCharValue string field allowing sending multiple values at the same time. This field contains one
or more space delimited single chatar values (e.g. |[18=0 1 0] ) with each possibly indicating different
values and/or flags. Each filled in value is normally set to zero (0) or one (1) and should be used as
indication of whether the position in the field should be processed or not. Ealok provided should be
read based the meaning provided for possible values in the description of the each field.

For examplethe fieldTradeQualifier (2108®f type MultipleCharValubas 7 possible values which can be
simultaneously sent on a Baracters length string, as follows:

In this example, the values filled correspond to the positions in the field, and indicate possible
values that should be interpreted as follows:

Valueposition Position represents Value Meaning in Example

1 0 = Uncrossing Trade O(No)-GKS G4NIXYRS RARYQ
Uncrossing Phase

3 1 = First Trade Price 1 (Yes) Opening trade
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5 2 = Passive Order 0 (No)¢ Not a passive order
3 = Aggressive Order 1 (Yes) An Aggressive order

9 4 = Trade Creation by Market 0 (No)¢ Trade NOT created by Market
Operations operations

11 5 = NAV Trade expressed in bps [C] | 0 (No)¢ Not a NAV trade expressed in bag

points

13 6 = NAV Trade expressed in price 0 (No)g Not a NAV trade expressed in

currency [C] currency

4.2 STRUCTURE REPRESENTA

Somemessages may contain a subset of consecutive fields (a repeating group) that can be repeated a
variable number of times.

Generally the number of times a repeating group is repeated is specified by the numerical field (the
counter) preceding that group.

Inthis document, repeating groups (including their counter) are highlighted with heavy, dark green edges
and light grey backgrountike in the example below:

Repeating Group

nter
Gl Counter

Min andmax values affect the minimum

Repeating Group | 4 maximum message length

Nested repeating components

In some cases it is necessary to have components (groups of fields) repeated within another repeating
ANRdzZLIE GAGKAY | &RA Y 3droBpsdde calledYh8sted tef@&idy cdmmdénts. INastzd £
repeating components are especially important in representation of the Parties component, identifying the
multiple different cases of the entities participating in the order (e.g. various MIFID Il relatds) fiel

In this document, to easily differentiate from the repeating group within which they are used, nested
repeating components are designated within the message definition via:

9 Highlighting of the fields within the components with dark gray backgroand,
1 Wider left green outline
f LYy GKS GF3 O2ftdzvys GF 3 ywizypSNI ILINGS OBRSIRR D &l KIK{
repeating component
If a nested repeating component is used, they are always specified inside another repeating group
(identifiable with a green outline and light grey background), and the outer repeating group is always
specified.
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Repeating Group

Counter Counter
. Min and max values affect the minimum
Repeating Group .
and maximum messadength
- | NestedCounter NestedRepeating

Group Counter

->

NestedRepeating
Group

Min and max values affect the minimum
and maximum message length

->

4.3

FIX OPTIONAL FIELDS

Optional and conditional fields can ket tonull value as defined by the FIX standagtional and
conditional fields are handled as defined by the FIX standard.

If a field is identified to be set to "null value" (e.g. in the associated messages for SBE Int¢hniadie)d
isn't provided in FIX

For moredetails please refere to sectidConditional Values in Outbound Messages" within this document
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4.4  DATE AND TIME CONVIHAINS

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

y" Date andTimestamps are expressed in UTC (Universal Time, Coordinated) and are synchronised usin
Precision Time Protocol (PTP). Their format is defined in number of nanoseconds sti¢édd UTC,
and is populated using string of 27 characters, as follows

YYYYMMDBIH:MM:SS.SSSSSSSSS

G, .. .¢& Aa GKS &SI N
Gaaé¢ Aad GKS Y2yiKo®
i 455¢ Aa GUKS RlIe&o
G 1 1 & the hbds,
Gad Aa GKS YAydziSo
i G {&{ A &ecdanK S
i GadaéamraadaKksS T NI(@rbdetoyds)2 ¥ | aSO2yR
y" Note: Expiry Date and Time provided for Good Till Time (GTT) and Good Till Date (GTD) orders follov
their own rules, please refer to the field description for further details.

4.5  PRICE, QUANTITY, RAVRND AMOUNT FORMAT

If a price is needed in the messages, @ipressed in currency or 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 Decimals

Clients have to link each instrumetat i K S | & aP2ic@/indeit 1Rl Deciméls TNRY G KS { G
message or file.

The prices must be calculated according to the following formula:

Price =

c ¥ c
C2NJ SEFYLX ST I LINAOS 2F utrodpc Aad aSyid Ay PiBaal 3
Index Level Decimals FNBY (GKS {dGFyRAYy3 5FaGF A& Sldadt G2 no
Yy The same mechanism is used for:

i All quantitiesg A (iQantity Decimaks

i Tff NIGAZA |y RatibJONIpleyDetimBa A GK 4

i1 Ef Y2 dyhduat Déchnalk &
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4.6 INSTRUMENT IDENTWIGON AND EMM

4.6.1 Symbol Index

An instrument is identified by its Symbol Index. In FIX protocol this value is gaaaifieldSecuritylX(48).

The standard security identifier (for example ISIN), mnemonic, tick size, instrument name and other
instrument characteristics are carried only in the following Market Data mess&tmsdingData message
(1007),0utright Standng Data (1014),Strategy StandingData (1012),ContractStandingData (1013)and

in the Standing Data files available on iMeband SFTHTTPS server. As such, the client applications must
link the Symbol IndexSecuritylD)which is used in all messages, with other instrument characteristics
present in theStandingData(1007)message or file.

The Symbol Inde¢SecuritylOtag:48) is assigned by Euronext and will not change for the lifetime of the
instrument.

In some extrardinary cases an instrument can move from one Optig segment to another keeping its
Symbol Index. Clients will always be notifiréidvance before such changes

Any Corporate Action leading to a change of ISIN will lead to change of Symbol Index. PhékkJ2 NJ i
' OGA2ya INB 3ISySNItfe LINI 2F GKS YIYyRFG2NE NB2
aLX AG>X NBOSNBRS aid201 aLX Wdvaver i ISY BHaNg® iF not/syskiBatikandR S
will be in any case communicated upfitdhrough the Eupnext Corporate Action notices.

For further details on the Standing Data messages and files please refer t&thhenext Cash and Derivatives
Markets ¢ Optig MDG Client Specifications.

4.6.2 Order Priority

The OrderPriority (21004js providedin private ExecutionReport(8) messages for orders shown to the
Market. It is used to allow clients to reconcile with the Market Data feed asQtderPriorityis also
provided in theOrder Update (1002) message.

For Stop order©rderPriority(21004) will be provided in the privat&xecutionRepor{(8) acknoledgement
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 in the order ofpherity assigned to the stop
order upon entry.

When Stop orders are triggered, a n&xecutionRepor{8) acknoledgement message is issued, with the
fieldOrdStatus (392 S G2 a{ I {d2L) ¢NAIISNBR ! 01¢3 (&Se 4
their priority vs. the rest of the book.

For further details please refer to the description of tE&ecutionReport(8) message and to the
Kinematicslocument in Sectiod.2.5.1 Private and Public feed reconciliation

4.6.3 EMM

TheExchange Market Mechamisrepresents the platform to which the order sent by the client must be
routed. It must be specified by clients each tim8yanbol Indefprovided inSecurityl¥48) is specified as
it is used to route the order to the right platform. In FIX protocol ttakie is provided in the custom field
EMM (20020).
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4.7 MESSAGE HEADER & [TER

4.7.1 Message Header

Clientt uOEG
Message Usage:

The header identifies the type, length, destination, sequence number, time and point of origin of each OEG
FIX 5.0 mesage.

Origin and destination information of each message is held by fibleds SenderCompl49) and
TargetCompl56).

Ly OFaS I FTANNYQa [23A0Ft I O00Saa bde(s) Ly dritahdaNtBR &
mandatory Member Code [Owner] that owns / requests the connection:
Ly OFrasS I FANNYQa [23A0Ff | 00Saa Aa O2yFAIdzZNBR 4

Firm), on top of the mandatory Member Code [Ownerk(@ Executing Firm) that owns / requests that
connection AND if these member codes (between Owner and ACL) are not the same:

Yy~ the field OnBehalfOfComplD115) is mandatory in Inbound messages, otherwise the field is not
required

y" if value is provided indid OnBehalfOfCompl{115)of the inbound message, the fieleeliverToComplD
(128)is sent back with the same value, in the following selection of Outbound application messages:
ExecutionReport (8), OrderCancelReject (9), MassQuoteAck (b), QuoteRequestReje (AG),
OrderMassCancelRepo(t), RequestAckMessag@Jy), OwnershipRequestAckU29). In all other cases
the field is not provided in Outbound.

There are two fields that help with the resending of messages:

Yy PossDupFla@t3)- is set to Y when a message is being resend because it was prompted by the system
or as result of a ResendRequest.

PossResen(®7) - is set to Y when a message, already sent, is being reissued with a new sequence
number (eg. resending an order).

The receiving application should process these messages as follows:

Yy PossDupFlag43) - If a message with this sequence number has been previously received, ignore
message, if not, process normally.

Yy PossResen®7)- Forward the message to the application and determine if was previously received (i.e.
verify order ID and parameters).

Note: This field can only be set by the OEG (if set by the client applicaiRmjeet(3) message is sent back

by the Optig ME).

Tag Field Short Description Format Len Values Presence | Page
8 BeginString Beginning of message String 9 | FIXT.1.1 (Always| Mandatory | 138
identifier. unencrypted,
must be first field
in message)
9 BodyLengt Message length including Length 6 | Integer Mandatory | 139
header, body and trailer.
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Tag Field Short Description Format Len Values Presence | Page
35 MsgType Message type. String 3 | (See field Mandatory | 162
description)
34 MsgSegNum The MsgSegNum is SegNum 10 | From 1to 2"32-2 | Mandatory | 162
mandatory for all inbound
messages.
49 SenderComplD Identifier of the member String 8 | Inbound: Firm ID | Mandatory | 188
firm that sends the Outbound:
messge. Exchange ID
56 TargetComplD Message receptor ID. String 8 Inbound: Mandatory | 192
Exchange ID
Outbound: Firm
ID
115 | OnBehalfOfComplD ID of the issuing firm when String 8 | Inbound: Firm ID | Conditional | 170
the message is send Outbound: Not
through a third party. used
128 | DeliverToCompID | ID of the receiving firm String 8 | Inbound: Not Conditional | 147
when the message is sent used
through a third party. Outbound: Firm
ID
43 PossDupFlag Identifies if a message is Boolean 1 | N=Original Optional 180
beingretransmitted or not. transmission
(default)
Y = Possible
duplicate
97 PossResend Indicates if the message Boolean 1 | N=Original Optional 180
contains information that transmission
was already sent under a Y = Possible
different sequence number resend
52 SendingTime Time (in ns) of message UTCTimestamp| 27 | YYYY = 0000 Mandatory | 189
transmission (Format: 9999, MM =01
YYYYMMDD 12, DD = 0B1,
HH:MM:SS.SSSSSSSSS). HH = 023, MM
= 0059, SS=00
59, SSSSSSSSS =
000000000
999999999
(nanoseconds)
122 | OrigSendingTime | Original time (in ns) of UTCTimestamp| 27 | YYYY = 0000 Conditional | 175
message transmission 9999, MM =01
(Format: YYYYMMBD 12, DD = 0B1,
HH:MM:SS.SSSSSSSSS). HH = 0623, MM
= 0059, SS=00
59, sssssssss =
000000000
999999999
(nanoseconds)
369 LastMsgSeqNumpPr Ind_icates to the Client SegNum 27 | From 1to 2"32-2 | Conditional | 156
cessed which was the Message
Sequence Number of the
last message processed by
the Exchange
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4.7.2 Message Trailer

Clientt uOEG
Message Usage:

The trailer is used to segregate messages and contains the three digit character representation of the
checksum value.

Tag Field Short Description Format Len Values Presence | Page

10 CheckSum Simple checksum. String 3 | Numerical Mandatory | 142

4.8 REJECTION AND DISBE&NTION WHEN HANDGINISSING MANDATORXGS OR INCORRECT
VALUES IN TAGS

Upon the reception of an inbound message, the Exchange (through OEG) rejects the messagaoibriy
formatted, e.g, missing a mandatory field, in the provided fields data is outside of the range of the possible
values. In addition to this general rule the table below identifies specific cases when fields or values
provided result either rejemn of connection, or disconnection of the client disconnection from the OEG.
The various cases are grouped by the field / tag.

Field (tag) Value Behaviour

If this fieldis missing in the first message following the physical
MsgType (35) Missing connection of the clientno matter the type of message se@EG
closes the connection.

Missing If the inbound message is missing the fiBleginString8) or if this
BeginString (8) field has an unauthorized value, then the OEG will close the
Incorrect Value| connection and will not issue any messédgek to the client

If this fieldis missing in the first message following the physical
Missing connection of the clientno matter the type of message se@EG
BodyLength (9) closes the connection.

If the inbound message has a wroBgdyLengtt{9) the message will

Incorrect Value be ignored by thé®©OEG

If the inbound message has a wro@eckSur(iL0) the message will

CheckSum (10) be ignored by thé®OEG

If this field is missing in the firkbgon(A) message, OEG sends back
Logout (5) witiSessionStatud 409) = 104 (Invalidlogon Value)

MsgSegNum (34) Missing - T —
If the message igot a Logon (A) and this field is missing, OEG clos
the connection
o If the field is missing in any message, OEG closes the connection
Missing

relevant disconnects the client

If the first message is a Logon (A), OEG sends dRejeet(3) with
SenderComplD (49) fields set agargetCompl56) ZINCORRECT VAL&HH
SessionRejectReason (3%Z3)(ComplD problem), and the connectio

Incorrect Value is not established.

If the first message isot a Logon (A), OEG disconnects the client

TargetComplD (56) Missing If the field is missing in any message, OEG disconnects the client
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Field (tag)

Value

Behaviour

Incorrect Value

If the Logon(A) message sent by the client has TrergetComplH56)
that exceeds the length of thigeld, OEG disconnects the client

If the Logon(A) message has a valueTiargetCompl56) that
R2SayQi O2NNBalLRyR (2 GKS
back aReject(3) with SessionRejectReas(dv¥3) =9 (CompID
problem)

2y$

PossResend (97)

If there is no session established and client send a message to the
Exchange witfPossResen@®7)=Y, the tag is ignored and the messag
is processed

If the connection isalready establishednd a messages is sent with
PossResend (97)oY if the PossResend (97)=Y is set inlthgon(A)
message OEG sendRaject(3) message witlbessionRejectReason
(373) =5 (Value is incorrect (out of range) for this tag)

SendingTime (52)

Missing

If the field is missing in the first message that iogon(A), OEG
sends back Reject(3) with SessionRejectReas(8Y3) =1 (Required
Tag Missing)

If the field is missing in the first message thatésa Logon (A), OEG
closes the connection

Out of Range

If the field is provided with a value that is out of range in the first
message that is Bogon(A), OEG sends bacRaject(3) with
SessionRejectReas(®v3) =5 (Value is incorrect (out of range) for th

tag)

If the field is provided with a value that is out of range in the first
message igot a Logon (A), OEG closes the connection

Incorrect Value

If the field is provided with an incorrect value in the first message tf
is aLogon(A), OEG sends bacReject(3) with SessionRejectReason
(373) =6 (Incorrect data format for value)

If the field is provided with an incorrect value in the first message tf
isnot a Logon (A), OEG closes the connection

HeartBtInt (108)

Incorrect Value

If the client sends &ogon(A) message withleartBtint(108) having a
incorrect value, OEG sends badRegect(3) with SessionRejectReaso
(373) =5 (Value is Incorrect (out of range) for this tag)

EncryptMethod (98)

If the client sends &ogon(A) message witkncryptMethod98) with

a value different fron® (zero), OEG sends back:

1 aReject(3) message witlbessionRejectReas(8v3) =7
(Decryption problem), followed by

1 alogout(5) message witBessionStatud409) =104 (Invalid
logon Value)

OEPartitionID (21019)
LogicalAccess (21021)

Unknown
combination

If the client sends &ogon(A) message with an unknown combinatio
of values in field©EPartition|21019) and.ogicalAcceg21021),
OEG sends bacK.agout(5) message witbessionStatud 409) =5
(Invalid Username or Password)

NextExpectedMsgSeqNun,

>1

If the client sends the firdtogon(A) message of the day with
NextExpectedMsgSeqNuyi@B9) higher than 1, OEG sends back a
Logout(5) message witsessionStatud 40) =10 Received
NextExpectedMsgSeqNum(789) is too high)

(789)

<1

If the client sends the firdtogon(A) message of the day with
NextExpectedMsgSeqNui@B9 equal to0 (zero), OEG sends back a
Reject(3) withSessionRejectReas(8Y3) =5 (Value is incorrect (out
of range) for this tag)

DefaultApplVerID (1137)

If the client sends &ogon(A) message witbefaultApplVerl[1137)
with a value different tha® (nine), OEG sends bacRaject(3)
message witlSessionRejectReas(8¥3) =18 (Invalid/Unsupported
Application Version)
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Note
In case messages contain unknown tags if all mandatory and needed tags identified for the message are
present, the additional unknown tags will be handled as follows:

w .SF2NB | adz00S&aa¥FdzZ [232YY

- Messages other than Logon (A) will be ignored

- Logon message will be reviewed for known tags only. Unknown tags will be ignored
w ! FAIASNI I adz00Saa¥FdzZ [232yY

- The expected message will be handled with just the known tags processed as usual, (i.e. éhrecked
correctness of values, presence of mandatory, and otherwise needed tags) and unknown tags will be
ignored.

49  SEQUENCE NUMBGRP MANAGEMENT & EEJON

Y2y 3 2iGKSNI Y SseduenéeanidinbdrsfobmesgigSsio keep track of orderly exchange of
mess@dS& 0SG6SSy G(KS 9EOKIy3aS yR (G(KS OtASyio

A gap between the message numbers may indicatepthesibility of missed messages amlially implies

the need for resynchronization of messages or message sequence numbers between the Exchange and the
client. Assuch occurrence of gaps must be detected and managed by use of Gap fill. The gap detection can
be performed either by the Exchange, through OEG, or by the client.

WRHEYOKNRYAT FGA2y A& R2yS (2 SyadNEBysemsR$RI & K8 (&
YSOKLI y A aY dy theNSchadze $Rlap-day run, as well as in cases of recovery after disruptive
incidents.

In FIX protocol in cases where a gap is identified thgyrehronization of missed messages between the
Exchange and the chie may be managed by use of theogon (A) and ResendRequest2) and
SequenceResdd)YSa al 3Sa o

This section describes various cases and associated behaviour when gap of sequence numbers is detecte
by the Exchange, as well as the cases whemtbgsages and attempts at-synchronization are rejected.

The Gap Fill behaviour is managed according to FIX Protocol and takes into account that a gap can b
detected in the following cases:

Yy~ Upon a Logon Request

Yy~ During the trading session while tli@ient and the Exchange are sending and receiving messages from
each other

y" Upon a Logout Request

4.9.1 Gap Detection & Management

4.9.1.1 Upon a Logon Request

In order to establish a connection with the Exchange the client sehdgan(A) message to the trading or
drop copy gateway. Theogon(A) message has a fielkextExpectedMsgSeqNuim89)that must be used
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to indicate to the Exchange the sequence number of the last message that was received by the client
incremented by ondg+1) when reconnecting during the session, and must be set to 1 in the first Logon of
the Day. Additionally, as in all message it also contains theMetfSegNun{34) to indicate the message
sequence number. In case a gap is detected through the vaheesded in theLogon(A) message, the gap

is filled without sending of th&esendRequeqR) messages.

The table below presents the cases where a gap will be detected on Logon, without causing Exchange tc
ignore or reject the message, as well as theested behaviour:

NextExpectedSegNum

MsgSeqNum (34) (789) Behaviour
OEG will acknowledge thegon(A) message and wait for the
client to:
Value received ikigher Value receivedisthe | T resend all the messages that are identified as missed by
than the expected one expectedone gapOR

1 send aSequenceResét) message indicating the next
correct sequence number to be processed by the Exchal

OEG will acknowledge thegon(A) message and resend all th
outbound messages that the client missed, which are assumi
to be starting from the message with sequence number
provided in the fieldNextExpectedMsgSegNyi#89) and up to
the last known message

Value received is the Value received ipwer
expectedone than the expected one

In this case both the Exchange and client will detect a gap /

missed messages. To manage the gap of both sides OEG wi

acknowledge thé.ogon(A) and:

1 expect that the client will resend the missing inbound
messagesyhile

1 resending to the client the messaghat outbound
messages identified as missed

Value received ikigher Value received ilwer
than the expected one than the expected one

4.9.1.2 During the Trading Session

During a trading session, it is possible that either the client or the Exchange miss incoming and/or outgoing
messages. In order to detect such missed messages, thevilgl@egNunt34) must be checked and, if the
value provided in this field is higher than the expected then a gap is detected.

The following subsections present how to fill a gap that is detected in following particular cases:
y from an Administration message that iotna Logon (A), Logout (5), ResendRequesi2) or a

SequenceResdH)
y~ from an Application message

4.9.1.2.1 Gap in AdministrationMessages

y" In case where the gap is identified from an Administration message that islmman(A), Logout(5),
ResendReques{2) or aSequenceResef4) the message that resulted in occurrence of the gap is
ignored by the Exchange. To manage the gap generated by this case client must take one of the
following actions:

Yy resend all the messages requested by the Exchatig theResendRequesf2) message (replacing the
HeartBeat(0) by aSequenceResefd) with GapFillFlag123) set toY) and issue a newleartBeat(0)
once the gap is file®@R

© 2019Euronext N.V- All rights reserved. 340f 209 1.6.3



Optig® OEG CliemeRifications; FIX 5.0 Interface Formatting

Yy send a newSequenceResd@d) message witlisapFillFlag123) set toY and NewSegNd@36) set to the
sequence number of the next message that will be sent to the Exchange.

Note

When the Gap is detected through.agon(A) or aLogout(5) message, OEG will not ignore the message
originating the gap. OEG will process ttwgon(A) or theLogouto p 0 o6dzi 62y Qi AYONBYS
oNextExpectedSegNémd

4.9.1.2.2 Gap in Application Messages

Yy In case where the gap is identified from an Application message, the message that resulted in
occurrence of the gap is ignored by the Exchanige manage the gap generated by this case client
must take one of the following actions:

Yy resend all the messages requested by the Exchange vRébendRequeqR) messag©OR
send aSequenceResdt) message with fieldSapFillFlag123) set toY and NevSegNd36) set to the
sequence number of the next message that will be sent to the Exchange.

4.9.1.3 Upon a Logout Request

A Logout(5) message can be sent either by the Exchange or by the client. If the Exchange detects a gap il
the Logout(5) message sent bé client, the message is processed as follows:

Yy OEG processes th@gout(5) message sent by the client

Yy OEG issuesResendRequed) requesting the range of messages that were missed and then waits for
them to be either

I resent by the client, or

I to be replaced by é&8equenceResdtl) with GapFillFlag123) set toY and NewSegN@36) set to the
sequence number of the next message that will be sent to the Exchange

A 2 4 A x

Yy I TASYiQa O2yySOGA2y Aa y2i RAAO02YyYSOGSR dzy At
ARSYUGAFTFASR 1020Sz 2NJ GKS GAYS 27F A yTeSiRefugstljie KI
message.

Note

y" When the Gap is detected throughlagon (A) or aLogout (5) message, OEG will not ignore the
message originating the gap. OEG will procesd.tigon(A) or theLogouté p 0 o6 dzi 62y Qi A
2 ¢ YWextExpectedSegqNEmd

4.9.1.4 Gap Fill ProcessingRejection Cases

During the gap fill processingll the functional and technical checks will be performed normally on all the
messages in order to insure their integrity. The table below identifies all the rejection cases linked to the
processing of the gap fill:

Descriptionof Case Causing Rejection AssociatedOEGBehaviour

Resendl@eques(tz) sent by the client has tHgeginSeqNo | OEG issuea Reject(3) with SessionRejectReas(8v3) =5
(7)settol SNB WnQ (Value is incorrect (out of range) for this tag)
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Descriptionof Case Causing Rejection

AssociatedOE@ehaviour

ResendRequeqR) sent by the client has tHeeginSeqNo
(7) higherthan theMsgSeqNun(34) of the last message
sent by OEG

OEG issuesReject(3) with SessionRejectReas(8¥3) =20
(Requested MsgSeqNum is higher than last known
MsgSegNum)

ResendRequeq®) sent by the client has tHendSeqN¢16)
lower than theBeginSeqN¢7)

OEG issuesReject(3) with SessionRejectReas(873) =21
(EndSeqNo is lower than BeginSegNo)

ResendRequeqR) sent by the client has tHendSegN¢L6)
higherthan theMsgSeqNun(34) of the last message sent

OEG issuesReject(3) with SessionRejectReas(8¥3) =20
(Requested MsgSegNum is higher than last known

by OEG
The message resent by the client does not have the

MsgSegNum)
OEG issuesReject(3) with SessionRejectReas(8v¥3) =1

PossDupFla#3) (Requiredtag Missing)
The message resent by the client does not have the
OrigSendingTimgL22) OEG issuesReject(3) with SessionRejectReas(8v¥3) =1

(Required tag Missing).

For more details please reivew carefully sections in this
document on "Gap Sequence Number Gégnagement &
Rejection”

Required for applicative messages resent as a result of &
ResendRequest or automatic resynchronization at Logor
Field is not populated in outbound SequenceRé&3apFill
message and is not expected in inbound SequenceRese|
GapFill message.

The message resent by the client has @rgSendingTime
(122)higherthan the SendingTimé52)

The message resent by thbent has aMsgSeqNun(34)
lower than the expected one

OEG issuesReject(3) with SessionRejectReas(8Y3) =5
(Value is incorrect (out of range) for this tag)

OEG issueslabgout(5) with SessionStatud 409) =9
(Received MsgSeqNum(34) is too low)

OEG issuesReject(3) with SessionRejectReas(8¥3) =22
(MsgSegNum too high)

OEG issueslaogout(5) with SessionStatud 409) =105
(SequenceReseReset Mode not allowed)

OEG issuesReject(3) with SessionRejectReas(8¥3) =19
(NewSegNo too low)

The message resent by the client hadsgSeqNun(34)
higherthan the expected one

The client issues 8equenceResét) with GapFillFlag123)
settoN

The client issues 8equenceResgt) withNewSeqN@36)
lower than theMsgSegqNun(34)

The client issues areartBeat(0), TestRequestl),
ResendRequegR), Logout(5) orLogon(A) with
PossDupgg (43) set toY while OEG is waiting for a gap to
be filled

The client sends a message wibssDupFla@3) set toY
when OEG is not in Gap Fill o

OEG issuesReject(3) with SessionRejectReas(8v3) =23
(Invalid MsgType while waiting for Gap fill)

OEG issuesReject(3) with SessionRejectReas(873) =24
(PossDupFlag set ¥owhen OEG is not in Gap Fill Mode)

410 DIRECT RESPONSEBHRLICATION MESSAGES

CKAA aSOGA2Yy ftAadta 2dzio2dzyR YS &ha indvidualredeikdd inbobnNB &
messages received from the clients, in various cases.

This section provides only the responding message and does not represent complete behaviour for various
functionalities in which they may be use#or details on the@xchange ofmessagegxpected forindividual
functionalities clients should review thénkematics documents.

The table below provides respondes the following cases:

y"  Acknowledgenent: which represents successful receipt and processing into the system of the tdchnica
and functional structure and content of ambound message. In specific functional cases (e.g. breach of
trading collars) an acknowledgment may be followed by a rejection that must be correctly handled by
the client's system.
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y" Functionalor TechnicaRejection:

I Functional Rejectiarwhich represents an error that is raised when the inbound message may have
correct technical structure and content, but doesn't meet the functional rules defined for the
system / market / functionality.All such rejectios a replied with an error code, [fieHrrorCode
OppppvB8 GKIFIG Ad ARSYGATASR Fa WCdzyOuA2yltQ Ay

I Technical rejectionwhich represents an error that is raised when the inbound message may not
have correct technical structure or ciemt. All such rejections a replied with an error code, [field
ErrorCod® dpcppp0 8 GKIFG A& ARSYUGAFASR a4 W¢eSOKYyAOF f

Yy Session ével Rejectiony YSaal 3Sa GKFG FNB LI2NIé F2NXYIFGISR

Y S Suiles identified for management of FIX connection, sequence and gap fill mechanisms mentioned

in a dedicated section of thtocument.

Reason forsuchrejection is identified through the combination oftags. SessionRejectReas¢si73),
RefTagl371),RefMsgTyp€372) andRefSeqNunib).

- Responding Outbound Message
Inbound Application :
Message Acknowledgement Functional or Technical Rejection Sl P
Rejection
NewOrderSingle (D) ExecutionReport (8) ExecutionReport (8) Reject (3)
MassQuote (i) MassQuoteAck (b) Y Errorsin Quote Rpeating group: Reject (3)
MassQuoteAck (b)
Yy In All Other Cases: OrderCancelReject (9)
OrderCancelRequest (F) ExecutionReport (8) OrderCancelReject (9) Reject (3)
OrderCancelReplaceRequey ExecutionReport (8) y*  ColarBreach: ExecutionReport (8) Reject (3)
(G) Yy In All other cases: OrderCancelReject (9)
OwnershipRequest (U18) OwnershipRequestAck RequestAckMessage (Uy) Reject (3)
(U29)
Pricelnput (Ul) RequestAckMessage (Uy| RequestAckMessage (Uy) Reject (3)
LiquidityProviderCommand | RequestAckMessage (Uy| RequestAckMessage (Uy) Reject (3)
(U2)
OrderMassStatusRequest | ExecutionReport (8) RequestAckMessage (Uy) Reject (3)
(AF)
OrderMassCancelRequest (| OrderMassCancelReport | OrderCancelReject (9) Reject (3)
(n
TradeCaptureReport (AE) | TradeCaptureReportAck | TradeCaptureReportAck (AR) Reject (3)
(AR)
FundPricelnput (U44) FundPricelnputAck (U45)| TradeCaptureReportAck (AR) Reject (3)
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5. MESSAGES

5.1 IMPORTANT NOTES

5.1.1 Scope of Messages and Functionalities

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

Yy Some of the functionalities and messages in the document are applicable only when enabled for the
specific scope of instruments;

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

The following table describe each Optig Segment tag. Each tag will be then used for each message t«
specify on which Optiqg Segment this message applies on.

Optiq Segment Tag
Equities EQ
Funds FUND
Fixed Income FRv
Warrants and Certificates S
Options OPT
Futures RUT
Commodities avor
Indices IDX
Drop Copy DC
Block .

5.1.2 Conditional Values in Outbound Messages

Please note that for the outbound messages (Cliegmt9 D0 G KS aLINBaSy 0S¢ 2F (K
YSaalr3asS Aa 2F0Sy a Inéanditiat tioseFigloR mighk ridtybé feshan nat Feduitel.

As a single outbound message may cover several trading cases, it contains fields needetl timeaé o
cases, which may be populated or not.
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5.2 ADMINISTRATION MESSHAS

All administrative messages are available on the following Optig Segments:

B rwo RV S Bl ofT @D awor OC (@

5.2.1 Logon (A)
Clientt uOEG

Message Usage:

ThelLogon(A) message is used by the members to establish a connection with the Exchange and identify
the last response message they have processed. It must be the first message sent by the client otherwise
the OEG will drop the connection.

WhenLogon(A) messages used as inbound message, it moghtain the following fields:

I LogicalAccessl21021):it must be populated by the client according to the Logical Access used.
I OEPartitionID (21019 must be populated according to the partition the client connects to

I NextExpectedMsgSeqNu(i89) it is the sequence numbeplus one (+1)of the last message
received by the client from the Exchange on a specific OE Session.

I SoftwareProvidef21050) it is an optional field that shuld be populated for client using software
provider services.

I Queueinglndicato(21020) defines whether the orders are rejected or queued in case of throttling.
I HeartBtint (108)always set to the value defined by the exchange

i DefaultApplVerID (1137always set to 9KIX50SB2

I EncryptMethod98): always set to 0 (No encryption).

If the logon is successful the OEG sends bdabgan(A) message providing the sequence number of the
last message received from the client. Otherwise the OEG sends hagoat(5) message providing the
reason of the rejectioriSessionStatus (140@0d closes the connection.

Additionally, OEG will sendReject(3) message if theogon(A) ispoorly formatted

Usage of theNextExpectedMsgSegNum

At the first logon of the trading day the member must set the fidktExpectéMsgSeqgNun(789)to 1, as
no message can be received before a successful logon.

In case of an unintentional disconnection the client must use the fektExpectedMsgSegNumindicate

to the Exchange the sequeno@mber of the last message he has received. If some messages have been
lost during the disconnection the OEG will resend them to the clienthis case, the gap will be filled
automatically, prior to receiving any messages with sequences above the gap and without the generation of
aResendRequeq) message to the client.
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Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
108 | HeartBtint Heartbeat interval (in Int 3 | Numerical Mandatory | 154
seconds).
98 EncryptMethod Method of encryption for Int 1 | Always setto O Mandatory | 150
the new FIX session (No encryption)
21019 | OEPartitionID Identifies uniquely an OE Int 5 | From Oto 2*162 | Mandatory | 169

Optiq partition by which
the engine is reached.

21021 | LogicalAccessID Identifier of the Logical Int 10 | From O0to 232 | Mandatory | 158
Access.
789 | NextExpectedMsgS| Indicates the sequence SegNum 10 | From 1to 27322 | Mandatory | 164
egNum number plus one (+1) of the

last message received by
the Client from the
Exchange on the OE

Session.
21020 | QueueingIndicator | Indicates whether the client Int 1 | 0=False Mandatory | 182
requestsits orders to be 1 =True

gueued or rejected in case
of throttling. (0: False
Reject ; 1: TrueQueue).

1137 | DefaultApplVerID | Specifies the service pack String 1 | 9=FIX50SP2 Mandatory | 147
release being applied, by
default, to themessage at
the session level

21050 | SoftwareProvider | Free text field entered by String 8 | Free text field Optional 191
the client in the Logon (A)
message, identifying the
provider of the software
used for exchange of
messages for trading
purposes.

Message Trailer Mandatory

5.2.2 ResendRequest (2)
Clientt uOEG

Message Usage:

TheResendReques2) message can be issued either by the Client or the OEG and is used in the following
situations:

Yy When a gap is detected on the sequence number;

Yy If the receiving application loses a message;

y"  As function of the initialization process;

If the Client application receives ResendRequesf2), with a sequence gap, it is critical that the Client
application resends the apppriate messages before issuingaoisn ResendRequest.
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Theresending request can be donethree different ways:

Yy Regust a single messagBeginSeqNe EndSegNo

Yy Reguest a range of messagBgginSegNe First message of the range dBddSegNe last message of
the range;

Yy Request all messages sent after a particular mesdagginSeqNe First message of the range and
EndSegNac="0" (Zeromeaning'the infinity');

In all the messages that are sent as the result BeaendRequeq?):
- the PossDupFla#t3)field, in the Header, must be set t¥';

- the OrigSendingTime (122)ust be filled with the correct value or, if not possible, must be set to
the same value as thgendingTime (52)

All the messages sent by the Client after the gap is detected will be ignored by OEG, including the one tha
origins the gap detectiog except if it is theLogon(A). The message that origins the gap detection will be
part of the Resend Request range. WhiResendRequed?) is pending, OEG will process only messages
with PossDupFlag (43¢t to'Y. Sending new messages will only be allowed after the gap is filled.

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
7 BeginSegNo Message sequence numbe SegqNum 10 | From 1to 232 | Mandatory | 138

for first message.

16 EndSegNo Message sequence numbe SegNum 10 | From 0to2732-2 | Mandatory | 150
for last message

Message Trailer Mandatory

5.2.3 Reject (3)
Clientt OEG

Message Usage:
The OEG will use this message to reject

i poorly formatted inbound messags. In this case, themessage provideshe reason of the
rejection(SessionRejectReas@73));

i unknownMsgType(35).In this case, thanessage providethe error code SessionRejectReason
[373]=11(Invalid message type)

Members should keep a record of which messages the OEG rejects and never resend them.

For rejection of messages over the throttling limDEG will send &eject (3) message, with field
SessionRejeReasor(373) used to indicate the type of throttling limit breached.
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Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
45 RefSegNum Reference sequence SegNum 10 | From 1to 2322 | Mandatory | 184
number of the rejected
message.
371 | RefTaglD The tag number of the FIX Int 6 | Integer Conditional | 185
field being referenced.
372 | RefMsgType The MsgType (35) of the FI String 3 | Value received in| Conditional| 184
message being referenced| the rejected
inbound
message, if any
373 | SessionRejectReas( Session reject reason code Int 2 | (See field Mandatory | 189
n description)
Message Trailer Mandatory

5.2.4 SequenceReset (4)
Clientt uOEG

Message Usage

TheSequenceResd#) message may be sent by the Client or the OEG as an answieetezadRequeqR)
message

The SequenceResef4) - Gap Fill Modecan be used if the sending application chooses not to send an
internal message to the Exchange, BequenceResd#l) marls the place of that message. Note that, if the
message that needs to be resent is an administrative ttveg will always be replaced bgequenceReset
(4). In this case, th8equenceResd#d) will have to be sent with th€apFillFlag (12 set to'Y'.

The value in thé&lewSeqNo (36yill always represent the MsgSegNum of the next message that will be
sent by the Client or th©OEGOEG will consider that the gap is filletldwSegNo (363 set to a value
ANBFGSNI GKFY 2NJ Slj dEnfeqhb@6)i KS wSaSyRwSljdzSaidQa

While a ResendReque&)is pendingif the Client:

i sends aSequenceReset Gap Fill Modemessage with MsgSegNum higher than the expected
sequence number, the trading engine issudleject(3) with field SessionRejectReason(373) set
to 22 = MsgSeqNum(34) too high

i send us a message witkewSegNdower or equal to the MsgSegNum and MsgSegNum equals to
the expected sequence numhethe trading engineejects the message with &eject(3) and
Ses®nRejectReasof373)set t0'19 (NewSegNEB6)too low);

Example If the Exchange issuesResendReques2) with BeginSegNe 10 andEndSegNe 15 and the
messages from 114 are administrative messages (others than Reject(3)). e client shouldoroceed
as bebw:

i Resend 10 witlPossDupFlaget to'Y;
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i SequenceResef4) with GapFillFlag (13 set to 'Y to replace 11, 12, 13, 14 and with the
NewSegNo (3&et to 15

i Resend 15 witfPossDupFlaget to'Y';
The Trading Engingill never alow the use of theSequenceResed) - Reset Mode If the Client send us
this message he will receive laogout (5) from OEGwith field SessionStatus (1409) set to 105 =
SequenceResetReset Mode not allowed

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
36 NewSeqNo New sequence number. SegNum 10 | From 1to 232 | Mandatory | 164
123 | GapFillFlag Purpose of sequence reset Boolean 1 | Y=@Gapfil Optional 154
message
N = Sequence
reset
Message Trailer Mandatory

5.2.5 Logout (5)
Clientt uOEG

Message Usage:

ThelLogout(5) messageawvith SessionStatus 200 (Regular Logout By Clien sent by the client in order to
close the connection with the Exchang&he exchange responds with laogout (5) message with
SessionStatus4(Session logoutompletg

In regular cases, at the end of day the Exchange sehdg@ut(5) message witlfsessionStatus 101 (End
Of Day)o the clients before dropping the connection.

The party initiating the logout must be the party that breaks the TCP connection.

Please note thain both cases (message initiated by the client or by the Exchangd) titigger the Cancel
On Disconnect mechanism if it is enabled.

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
1409 | SessionStatus Provides the code Int 3 | (Seefield Mandatory | 190
associated to the reason fo description)
the logout.
Message Trailer Mandatory

5.2.6 Heartbeat (0)
Clientt uOEG
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Message Usage:

The Heartbeat (0) message is used during periods of inactivity, either byBkehange or the client, to
notify each other that thénactivity is not due to a technical issue.

The message is sent:

Yy after n second(s) of inactivity to notify thepposite sidghat the conrection functions properly.

Yy inresponse to aestReques(1) sent by either party. In this caseniust contain theTestReql{§112)
transmitted in theTestReques{l) message.

The parameten has a specific value defined for each Optiq Segment.

After aTestReques(1)is sent, the oppositeidehas n seconds to answer with aleartBeat(0) having the
sameTestReql@s the one in thénitial TestRequest(1). Duringthe n seconds delageriod:

- allapplication messagesill be processed normally

- anyHeartbeat(0) messagéiaving arestReqlmifferent than the one in th& estReques(l)
initial message will begjected

- anyHeartbeat(0) message without th@ estReqlDield will be accepted but ignored

- anyHeartbeat(0) messagavronglyformatted will be rejected

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
112 | TestReqID Testrequest ID to be String 24 | Numerical Conditional | 192
returned in Heartbeat.
Message Trailer Mandatory

5.2.7 TestRequest (1)

Clientt uOEG

Message Usage:

TheTestReques{l) message can be sent either by the client or the Exchdnigeused duringperiodsof
inactivity (when no mesgjes have been exchanged) to chediether the other party is still connected.

The message is sent aftesecond(s) of inactivity on theppositeside. Then:

i Theopposite applicatiorhasn second(s) delay toespond tothe TestReques(1l) message by
sending &Heartbeat(0) message containing thieestReqID (112)

i Otherwise if theopposite application does not issue the respondhigartbeat (0) within the
given delay, thanessage sendeshould closé¢he connection. (Note thaton the Exchange side,
thistriggers the Cancel on Disconnect mechanism if it is enabled)

The TestRequegfl) message can also be sent by the client to the OEG at any moment and the OEG wiill
answer with aHeartbeat(0) message.

The parameten has a specific value defined for each Optiq Segment.

© 2019Euronext N.V- All rights reserved. 44 0f 209 1.6.3



Optig® OEG Client SpecificatiQidX 5.0 Interface Messages

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
112 | TestReqlD Test request ID to be String 24 | Numerical Mandatory | 192

returned in Heartbeat.

Message Trailer Mandatory

5.3 APPLICATION MESSAGES

5.3.1 NewOrderSingle (D)
Clientu OEG

Available for: =2 ™ fv S OPT RUT et BIK

MessageJsage:

TheNewOrderSingléD) message is used by the clients to create a new order.

ForETF MTF, thlewOrderSingldD)message can be used by the Liquidity Providers to answer a specific
QuoteReques{R)message and by the RFQ issuer to confirm the RFQ.

Please note that for orders different than Limit Orders, Iceberg Orders and Stop Limit Orders (Market, Stop,
Peg, and MTL) thericemust not be provided.

The following fields are used for clearing purpog&earinginstructiopAccountCodeCustOrderCapacity
PartylD andPartyRolePlease note thaPartylDand PartyRoleare also used for other purposes

Components Usage within the Message:

Thismessage containthree components and one nested component:

Yy~ The firstcomponentPartiesis composd of the fieldsNoPartylDsPartylD PartylDSourcdPartyRole
and PartyRoleQualifier

y" The second@omponentOrderAttributeGrpis composed othe fields:NoOrderAttributes
OrderAttribute TypeOrderAttributeValue

y" The thirdcomponentSideCossOrdModGrps composed othe fields:NoSidesSide
ClearinglnstructionText Account AccountCodd_PRolegTechnicalOrdTyp@ostingAction
CustOrderCapacignd ofnested repeatingroup,

y° The nested repeating groupNestedParties is composed of NoNestedPartylDs NestedPartylD
NestedPartylDSourceNestedPartyRolend NestedPartyRolQualifier.

i For Cross orders this section is repeated twice for each field that was provided by tiigelie
fields required for ClientldentificationShortCode, InvestmentDecisionWFirmShortCode, etc.). As
elsewhere the first instance of the field represents information provided forbimgside and the
second represents information provided for tkellside.
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Use of the groups and values within them:

Yy ExecutionwithinFirmShortCodshould be provided via thBartiesrepeating group

Yy~ With noted exception£lientidentificationShortCodeshould be provided via thestedParties
repeating group

TheNonExecutingBrokerShortCodawsould be provided via theestedPartiesepeating groups
The epeating grougNestedPartiess also used to specify ti@earing=irmfor the order

The additional MIFID Il short code related identifiers are specified usinQridterAttributeGrpgroup
The thirdrepeating grousideCrossOrdModGiip used to identify the order side

<SS S

MIFID Il short code relatedata fields:

Examples of individual cases and some exceptions for the use of these groups are provided below. For the
full list of possible values for each field clients should review the individual field descriptions.

ExecutionwithinFirmShortCode

Presence ConditiarMandatory

Case 1: SpecifyiriexecutionwithinFirmShortCodehere a natural person is responsible for the exemuti
of the transaction

§ PartylD (4485 field in vhich theshort codeis provided
§ PartylDSource (44#)P (Short code identifier)

§ PartyRole (452 12 (Executing Trader)

§ PartyRoleQualifief2376)=24 (Natural person)

Case 2: SpecifyiriExecutionwithinFirmShortCodehere an algorithm is responsible for the execution of
the transaction

§ PartylD(448)= field in which theshort codeis provided
§ PartylDSourcé447)=P (Short code identifier)
§ PartyRolg452)=12 (Executing trader)
§ PartyRoleQalifier (2376)=22 (Algorithm)
Case 3: SpecifyiriExecutionwithinFirmShortCoder a Client
§ PartylD (448¥ field in vhich theshort codeis provided
§ PartylDSource (44#)P (Short code identifier)
§ PartyRole (4523 3 (Client 1D
§ PartyRoleQualifief2376)=23 (Firm or legal entityDR24 (Natural person)

ClientldentificationShortCode

Presence ConditiorConditional GroupThis field is required for DEA User in every inbound message, or
when Account Type = Client or RO.

Caset: SpecifyingClientldertificationShortCodevhere the client is a legal entity
§ NestedPartylD $24) = field in which theshort codeis provided
8§ NestedPartyIDSources@5) =P (Short code identifier)
8 NestedPartyRole%38) =3 (Client ID)
8§ NestedPartyRoleQualifier2384) =23 (Firm or legal entity)
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Caséb: SpecifyingClientldentificationShortCodehere the client is not a legal entity
§ NestedPartylD $24) = field in which theshort codeis provided
§ NestedPartyIDSources@5) =P (Short code identifier)
§ NestedPartyRole%38) =3 (Client ID)
§ NestedPartyRoleQualifier2384) =24 (Natural person)
Case 6: Specifyir@ientldentificationShortCodker an Aggregated orded ¢ ! DDwé @ £ dzS 0

In this case the NestedParties group is not used. In its place client should provide data using the
OrderAttributeGrpnested group as following:

§ OrderAttributeTypg2594)=0 (Aggregated order)

§ OrderAttributeValug2595)= dYe
Case 7: Specifyir@@jientldentificationShortCodir an order for which short code is still pending allocation
ORNAE @I f dzS 0

In this case the Parties group is not used. In its place client should provide data using the

OrderAttributeGrpnested group as following:

§ OrderAttribute Typg2594)=1 (Pending allocation)

§ OrderAttributeValug2595)= e

Case 8In case the message originates frordBA(Direct Electronic Access) client, information should be
provided as following:

§ NestedPartylD $24) = field in which theshort codeis provided

8§ NestedPartyIDSources@5) =P (Short code identifier)

§ NestedPartyRolg538) =3 (Client ID)

8§ NestedPartyRoleQualifier2384) =23 (Firm or legal entityDR24 (Natural person)

AND

§ OrderOrigination (172435 (Order received from a direct access or sponsored access customer)

InvestmentDecisionwithinFirmShortCode

PresenceCondition Conditional Group. Mandatory if (1) AccountCode is Liquidity Provider, Related Party
or House, OR in case investment decision maker is an Algorithm (2) AND the message did not originate
from DEA client.

Case9: SpecifyingnvestmentDecisionwitiiShortGode where a natural person is responsible for the
investment decision

§ NestedPartyID (524 field in which theshort codeis provided
§ NestedPartylDSource (525 (Short code identifier)

§ NestedPartyRole (538)122 (Investment decision maker)

§ NestedPartyRoleQualifier (B2) =24 (Natural person)

AND

§ OrderOrigination (1724% NOT set

Case€l0: SpecifyingnvestmentDecisionwithinShortCodéhere an algorithm was responsible for the
investment decision

§ NestedPartylD(524) = field in which theshort codeis provided
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§ NestedPartylDSourcé25) =P (Short code identifier)

8§ NestedPartyRolg538) =122 (Investment decision maker)
§ NestedPartyRoleQualifief2384) =22 (Algorithm)

AND

§ OrderOrigination (1724% NOT set

NonExecutionBrokerShortCode
PresenceCondition Optional
Casell: SpecifyingNonExecutionBrokerShortCode
§ NestedPartylD (524 field in which theshort codeis provided
§ NestedPartylDSource (525 (Short code identifier)
§ NestedPartyRole (538)26 (Correspondent broker)
§ NestedPartyRoleQudier (234) =23 (Firm or legal entity

Other Identifiers

Yy Foridentification of anorder submitted for a commodity derivative or a warrant with a commodity
underlying, if the potential trade would reduce the risk clients should alsoQiskerAttributeGrp
repeating group, and identify the values as following:

§ OrderAttribute Typg2594)= 3 (Risk Reduction Code)
§ OrderAttributeValug2595)=aY¢
Trading &Clearingrelated data fields:

Yy The componeniSideCrossOrdModGiip amandatoryrepeating group that must be repeatexhce for
Buy and Sell orders and twice for Cross orders

y* Theclearing Firm related fields should be specified as following:

i Clearing Firm ID:

NestedPartylD(524)= field in which thdDis provided
NestedPartylDSour¢B25)=D (Proprietary / Custom Code)
NestedPartyRole (538) (Clearing Firm)

NestedPartyRoleQualifief2384)= 3 (General clearing membeOR4 (Individual clearing
member)

i Client ID:
§ NestedPartyID (524 field in which théDis provided
8§ NestedPartylDSource (525D (Proprietary / Custom Code)
§ NestedPartyRole (538)3 (Client ID)
§ NestedPartyRoleQualifier (238423 (Firm or legal entityOR24 (Natural person)

y" When usedn the inbound messagdsr specifying the Cling Firm ID anthe Client ID, the maximum
lengthfor the NestedPartyID (524ield is 8 characters long, and value may be alphanumeric.

w w W w
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Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
60 TransactTime Indicates the time of UTCTimestamp| 27 | Valid values: Mandatory | 196

message transmission YYYY = 0000
(Format: YYYYMMBD 9999, MM = 01
HH:MM:SS.sSSSSSSSS). 12, DD = 0:B1,
HH =00-23, MM
= 0059, SS =00
59, sssssssss =
000000000
999999999
(nanoseconds)
11 ClOrdID An identifier of an Order String 20 | From-2"63+1to | Mandatory | 143
assigned by the Client whe 27631
submitting an order to the
Exchange.
48 SecuritylD Exchange identification String 10 | From 0 to 232 | Mandatory | 186
code of the instrument,
represented by SecurityID.
This identifier is unique per
triplet: MIC, ISIN and
currency. The
correspondence between
the SecuritylD and the
instrument characteristics
is provided in the standing
data messages and
associated files.
22 SecuritylDSource | Gives the type of String 1 | 8 =Symbol Index| Mandatory | 187
SecurityID.
20020 | EMM Defines the Exchange Int 2 | (See field Mandatory | 149
Market Mechanism applied description)
on eachplatform.
44 Price Instrument price per Price 20 | From-2763+1to | Conditional | 181
quantity unit (to be 27631
calculated with Price/Index
Level Decimals).
38 OrderQty Total order quantity, per Qty 20 | From Oto 2642 | Mandatory | 174
quantity unit (to be
calculated with Quantity
Decimals).
40 OrdType Type of Order. Char 1 | (See field Mandatory | 174
description)
59 TimelnForce Specifies the maximum Char 1 | (See field Mandatory | 193
validity of an order. description)
336 | TradingSessionID | Trading session validity. String 3 | 101 =Session 1 | Conditional | 195
102 = Session 2
103 = Session 3
123 = All Session
29 LastCapacity Indicates whether the ordel Char 1 | 7 =Dealing on Mandatory | 155
submission results from own account
trading as matched (DEAL)
principal, on own account 8 = Matched
or as any other capacity. principal (MTCH)
9 = Any other
capacity (AOTC)
453 | NoPartylDs Number of Partyl2ntries. NumInGroup 1 | Alwayssetto 1l Mandatory | 166
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Tag Field Short Description Format Len Values Presence | Page
448 | PartylD Partyidentifier/code. See String 11 | Alphanumeric Mandatory | 177

PartylDSource (447) and
PartyRole (452).
447 | PartylDSource Source of PartyID value. Char 1 | P =Short code Mandatory | 177
identifier
452 | PartyRole Identifies the type or role of Int 3 | 1= Executing Mandatory | 178
the PartyID (448) specified| Firm
3 =Client ID
12 = Executing
Trader
2376 | PartyRoleQualifier | Used to further qualify the Int 2 | 22 = Algorithm Mandatory | 178
value of PartyRole(452). 23 = Firm or legal
entity
24 = Natural
person
21015 | STPAggressorindicy Field used as instruction fo Int 1 | 0=Cancel resting] Optional 191
tor order handling. order [C]
1 = Cancel
incoming order
[C]
9 = Disable STP
[C]
21016 | DisclosedQtyRandlr Indicates whether the client Int 1 | 0=No Conditional | 148
dicator requests or not a 1="Yes
randomization for the
disclosed quantity of his
iceberg order.
21018 | CancelOnDisconne( Indicates whether the ordel Int 1 | 0= Per Default Mandatory | 141
tionindicator is not in scope of the Canc Configuration
On Disconnect mechanism 1 = Order not in
(order is persisted) or if the scope of
order should be handled ag Cancel On
defined by default. (0: Disconnect
Default Confjuration ; 1:
Order not in the scope of
Cancel On Disconnect
Order is to be persisted)
1094 | PegPriceType Defines the type of the peg Int 1 | 2= Midprice peg | Conditional | 179
order. (midprice of
inside quote)
Pending
Regulatory
Approval)[C]
4 = Market peg
[C]
5 = Primary peg
(primary market
buy at bid or sell
at offer) [C]
211 | PegOffsetValue Tick offset for a pegged Int 3 | From-128to 127 | Conditional| 179
order.
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Tag Field Short Description Format Len Values Presence | Page
20052 | DarkExecutioninstr | Field used as instruction fo| MultipleCharVval| 9 | (See field Conditional | 146
uction dark order handlingThis ue description)
field can contain up to 8
values, space delimited,
provided in different
positions.
1724 | OrderOrigination Identifies the origin of the Int 1 | 5=0rder Conditional | 173
order. received from a
direct access or
sponsored access
customer
2593 | NoOrderAttributes | Numberof order attribute NumInGroup 1 | If provided, from Optional 165
entries. 1to2
2594 | OrderAttributeType | The type of order attribute. Int 1 | 0= Aggregated Optional 171
order
1 = Pending
allocation
3 = Risk reduction
order
2595 | OrderAttributeValu | The value associated with String 1 | Y=Yes Optional 171
e the order attribute type
specified in
OrderAttribute Type (2594).
2362 | SelfMatchPreventio| For Future Use. String 5 | From 0 to 2161 Optional 188
niD
99 StopPx Stop Trigger Price is Price 20 | From-2763to Conditional | 191
mandatory for stoprders. 27631
20004 | UndisclosedPrice | Optional price for the Price 20 | From-2763to Optional 197
hidden part of an Iceberg 27631
order. (For Future Use
Pending Regulatory
Approval)
1138 | DisplayQty Maximum number of Qty 20 | From Oto 27641 | Conditional | 148
quantity units to be shown
to market participants
(Iceberg Order).
110 | MinQty Minimum quantity to be Qty 20 | Value '0' by Optional 161
executed upon order entry default and
(else the order is rejected). depending to a
minimum value
for the given
instrument
and/or market
type
126 | ExpireTime Field used as time of order| UTCTimestamp| 27 | Valid values: Conditional | 153
expiration for GTT orders YYYY = 0000
(Format: YYYYMMDBD 9999, MM = 01
HH:MM:SS.SSSSSSSSS). 12, DD = 0B1,
HH = 023, MM
= 0059, SS =00
59, sssssssss =
000000000
999999999
(nanoseconds)
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Tag Field Short Description Format Len Values Presence | Page
432 | ExpireDate Field used as date of order| LocalMktDate 8 | Valid values: Conditional | 153

expiration (last day the YYYY = 0000
order can trade) for GTD 9999, MM = 01
orders(Format: 12, DD 91-31
YYYYMMDD).
20175 | TriggeredStopTimel| Specifies the maximum Char 1 | 0=Day Conditional | 196
nForce validity of an triggered stop 1 = Good Till
order. Cancel
6 = Good till Date
131 | QuoteReqID Numerical RFQ identifier String 20 | From Oto 27641 | Conditional | 183
assigned by the matching
engine, unique per
instrument andEMM.
21037 | RFQAnNnswerlndicatd Indicates whether the Int 1 |0=No Conditional | 185
r message is, or not, a quote 1=Yes
sent as an answer to a
QuoteRequest (R) messag
21038 | RFQConfirmationin| Indicates whether the Int 1 | 0=No Conditional | 186
dicator message is, or not, an orde 1=Yes
sent as a confirmation of a
QuoteRequest (R) messag
21800 | ConditionalOrderFlg Field used to specify if the Char 1 | 0 =Firm(default) | Conditional | 144
g order isa conditional or a 1 = Conditional
firm order.
552 | NoSides Number of sides. NumInGroup 1 | From1lto2 Mandatory | 167
54 Side Indicates the side of the Char 1 | 1=Buy Mandatory | 190
order. 2 = Sell
577 | Clearinglnstruction | Clearing Instruction. Int 4 | (See field Optional 142
description)
58 Text Free Text is manually String 18 | Alphanumeric Optional 193
entered by the trader
issuingthe order. This field
is part of the clearing
aggregate.
1 Account Account Number. Client String 12 | Alphanumeric Optional 136
account number identifying
the investor's account. Thig
field is part of the clearing
aggregate.
6399 | AccountCode Indicatesthe account type Int 1 | (Seefield Mandatory | 90
for which the order is description)
entered. For example, an
order can be entered for a
client account, a house
account or a liquidity
provider account.
20021 | LPRole Liquidity Provider Role Int 1 | 1= Liquidity Conditional | 89
identifies the type of the Provider or
Liquidity Provider when Market Maker
AccountCode is equal to 3 = Retalil
"Liquidity Provider". Liquidity Provider
[C]
12=RQ
Liquidity Provider
[C]
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9941 | TechnicalOrdType | Indicates the origin of the Char 1 | (Seefield Optional 192

order; for example, manual description)
entry, or an order coming
from a Program Trading
system. This field is part of
the clearing agregate.
7443 | PostingAction Posting action code MultipleCharVal | 17 | (See field Optional 180
(Open/Close) for the order. ue description)
This field is part of the
clearingaggregate.
582 | CustOrderCapacity | Type of customer trading Int 1 | 1=Forown Conditional | 146
account
2 = For clearing
members house
account
3 = For account
of another
member present
4 = For any other
customer
account
539 | NoNestedPartylDs | Number ofNestedPartylD NumInGroup 1 | If provided, from | Conditional | 165
entries. 1to5
524 | NestedPartylD Party identifier/code. See String 11 | Alphanumeric Conditional | 163
NestedPartylDSource (525
and NestedPartyRole (538)
525 | NestedPartylDSour( Source of NestedPartylD Char 1 | D=Proprietary/ | Conditional | 163
e value. Custom code
P = Short code
identifier
538 | NestedPartyRole Identifies the type or role of Int 3 | 3=ClientID Conditional | 163
the NestedPartyID (524) 4 = Clearing Firm
specified. 26 =
Correspondent
Broker
122 = Investment
decision maker
2384 | NestedPartyRoleQu Used to further qualify the Int 2 | (See field Conditional | 164
alifier value of description)
NestedPartyRole(538).
Message Trailer Mandatory
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5.3.2 ExecutionReport (8)
Clientt OEG

Available for: =2 ™ v S OPT RUT @ier DC BK

Message Usage:

TheExecutionRepor{8) message is sent by the trading engine amongst the following situations:

Yy Response tiNewOrderSingle (Djequest when the request is accepted and the order created as
well as when it is rejected;

Yy Response tQuoteReques{R)message whethe request is accepted and thRequest For Quofe
created as well as when it is rejected;

Yy Response toOrderCancelReplaceRequef) message in case of acceptation (@mnderCancel
Reject (9) is returned instead in case of rejection); it indicates that trarder
modification/ confirmationis done and holds information associated with the new order;

Yy Response tdrderCancelRequest (R)essage in case of acceptation @rderCancelReject (9%
returned instead in case of rejection); it indicates that the order cancellation is done;

Yy Response td@rderMassCancelRequest (g)essage in case of acceptation @mderCancelReject
(9) is returned instead in case of rejection for each rejected caabetl); In this case, one
ExecutionReport(8) message is sent for each cancelled order. In case of a mass cancellation
following a OEG disconnection, the fie@lOrdIDis not filled in each Execution Report: the
reference of thecancelled order is hold by the fie@rigClOrdID

Yy Response t®OrderMassStatusRequest (AFessage.

ExecutiorReport(8) Message Signature Tags

The following table identifies the reason for which tBeecutionRepor{8) mesage was sent, with a
description of the various cases and provides the values ofEageTyp€l50 and OrdStatug39) used in
eachcase

Cases when Executiéteport Details of the Case ExecType| OrdStatus
(8) is sent (Tag 150) | (Tag 39)

New OrderSubmission & Creation

New Orderor RFQ Message 8 sentn response to &NewOrderSingl€D)or a
QuoteReques(R) messagehat is successfullseceived and 0 0
accepted

Rejection of New Order or RFQ| Message 8 sentn response to &ewOrderSingl€D)or a 8 8
QuoteReques(R)message, that is received and rejected

Iceberg Order Conversion Message 8 senin response to &ewOrderSingl€D)message
when thelceberg order is transformed into a Limit order when i h 0
is below the minimum allowed size

FUTURE USE FUTURE USE

OrderCreation Message 8 sento report an ordercreation by theMarket [ 0
Operations

Order Modification

Modification of an Order Message 8 sentn response to a®rderCancelReplaceRequest
O0D0OX F2NJ Iy paridiReeddn tiakihgithe méssageQ
- . . 5 5
indicates that request is successfully received and accepted, ar
the Order is modified

Order Enters after Collar Breacl Message 8 sentvhen an Order enters the book following collar d 5

Confirmation breach confirmation
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Cases when Executiéteport . ExecType| OrdStatus
. Details of the Case
(8) is sent (Tag 150) | (Tag 39)
Individual Order Cancellation
Individual OrdelCancelled by Message 8 sento report cancellation of an €ler in response to
User anOrderCancelRequegF) when the cancel request ieceived 4 4
from aclient, that was successfuligceived and accepted
Individual Order cancelled due | Message 8 sento report cancellation of an Order wheié
to Kill Switch cancel request is a consequence dfikh switchcommand sent \% 4
from the Market Operations
IndividualOrder cancelled by Message 8 sento report cancellation of an @er due to manual
. . i . u 4
Market Operations intervention from Market Operations
FUTURE USE FUTURE USE
IndividualOrder @ncelled by Message 8 sento report cancellation of an @erwhen the P 4
Risk Manager cancel request is a request sent from a risk manager
Mass Cancellation of Orders
Mass Cancellation of Ordely Message 8 sentn response to a®rderMassCancelRequeft)
User received and accepted, to report tleancellation of an order 4 4
requested by the client
Mass Cancellation of Ordely Message 8 sentvhen the mass cancel request is initiatedtbg
. . U 4
Market Operations Market Operations
Order Elimination& Automatic Cancellation
Elimination on Reaching Time ( Message 8 sentvhenOrder expiredupon reaching its time or
Trading Phase of Expiration phase of eliminatiorfVRJ/VFC order eliminated at the end of the 3 3
uncrossingGTT/GTD order eliminated igd expiration time/date,
etc.)
Elimination oiOC2 NR S NI & Message 8 sentvhenlOC ordeis partially filled andthen the X 4
remaining quantity remaining unfilled quaintly isancelledon entry
Eliminationdue to Corprate Message 8 sentwhenOrderiseliminated by a Corporate Event o 4
Event
Expiration at the end of the Message 8 sentvhen Orderis eliminated atthe end of the trading
) . . o o - C C
Trading Session session due to expiration of its time of validity
Cancellatiordue to PAKO Message &ent:whenOrderis eliminated atthe start of thePAKO v 4
phase
Cancellation by STP Message 8 sentvhena restingOrder eliminated by the Seffrade
. a 4
Prevention (STP)
Cancellation due to KnogRut Message 8 sentvhenOrder iscancelled due t&nockOut of an 4
instrument 9
Cancellation due to COD Message 8 sentvhenOrder is cancelled due to triggering of the b 4
mechanism Cancel On Disconnect (COD) mechanism
Cancellation due t®RFQ Message 8 sentvhenOrder is cancelled due wancelled due to 4
expiration RFQ expiration '
Cancellation due t®RFQ Message 8 sentvhenOrderis cancelled due to RFQ cancellation ¢ 4
cancellation
Cancellation due t®RFQ Message 8 sentvhenOrder is cancelled due RFQemaining
. o L q 4
remaining quantity killed quantity killed
Cancellation due t®RFQ Message 8 sentvhenOrderis cancelled due to RFREQnfirmation 4
confirmaion s
Cancelled due to Potential Message 8 sentvhena Conditional Ordeis cancelled due to 4
Matching Potential Matching ¢
OrderFill / TradeExecution
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Cases when Executiéteport

. ExecType| OrdStatus
(8) is sent Disizllin o s G (Tag 150) | (Tag 39)

Partial Fill Message 8 sento report partial execution of a@rder, which

results in a trade F 1

Fill

Message 8 sento report full execution of a®rder, which results

in a trade F 2

Trade Cancellation

Trade Canckdtion Message 8 sentvhenthe trade is cancelledhll cases of Trade
Cancellatiorareidentified inthe sameway.In all such caseabe H H
trade leading to theexecutionof the order iscancelledand the
order remains in the state it was after the trade

SystemTriggered Events

Stop order Message 8 senfds a notification of triggering of &topMarket/ L s
StopLimit order

Refilled Iceberg order Message 8 senfAs a notification of a refill of alceberg order e 0

MTL ordeitransformation Message 8 senfds a notification of a restinglarket to Limit MTL L T
order beingtransformed intoa Limit order during uncrossing

VFU / VFC order Message 8 senfAs a notification of &alid for Uncrossing or Valid
For Closingrder reaching the Uncrossing phase where it is L Q
triggered

Order Status& Ownership Request

Order Status Message 8 senin response to a®rderMassStatusReque$fF) m R
message

Ownership Request Message 8 sentin response to a®wnershipReques(U18) K
message

Private & Public feed reconciliation:

The ExecutionReport(8) message allows clients to reconcile their orders with the Market Data feed by
using the fieldOrderPriority(21004)

This mechanism is clearly explained in the Kinematics in Sedtti®5.1 Private and Public feed
reconciliation

This allows clientw identify their orders in public feed as th@rderPriorityis also provided in the public
OrderUpdate (1002) message. TherderPriorityis thus used as an order identifier.

Please note that the fiel@rderPriority (21004 provided for newly received Stop orders, and all orders
shown to the market. List below identifies the cases in which it is provided

y
y
y
y
y

In the ExecutionReport (8) message as a response to MewOrderSingle (D) or to an
OrderCancelReplaceReque&) withConfirmFlag (993 S G G 2 M I/ 2yFANYSR
In the ExecutionRepor{8) message as a response toeav order entry

In the ExecutionRepd (8) messages a notification ok triggered Stopnarket/Stoplimit order;

In the ExecutionRepor{8) messagas a notification of triggeredValid For UncrossingyFU)or Valid

For ClosingvVFCprder;

In the ExecutionRepor{8) message for a refillddeberg Order.

For orders that are still hidden for the market (ex. anttiggered Stop order) th©rderPrioritywill not be
provided.
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Unsolicited Reports

TheExecutionRepor{8) message may be used to relay order execution reports:

y" Order Partial Filexecution report the ExecutionRepor{8) message is used to relay the notification of
an orde@ partial fill.

Yy~ Order Fill execution reportthe ExecutionReport(8) message is used to relay the notification of an
order@ full fill.

TheExecutionRepor{8) message may be used to relay Market Operations reports:

y" Market Operations order creation reportthe ExecutionReport(8) message is used to relay the
notification of an order creation by Market Operations.

y" Market Operations trade cancellation reportawo ExecutionRepor{8) messages are used to relay the
notification of a trade cancellation by Market Operations (one message per order involved).

y" Order Expiration reportthe ExecutionRepor{8) message is used to relay the notification of an o@ler
expiration.

Yy~ Order Collar rejection reportthe ExecutionRepor{8) message is used to relay the notification of an
order@ rejection for collars.

y" Order PAKO Cancellation reporthe ExecutionRepori8) message is used to relay the notification of
an orde@ cancdhtion when an instrument is moving into Payment After KnOGci (PAKO) period.

Note

The situation where an order is rejected for collar implies that it must at least have been created or
modified, possibly partially filled; the rejection for collars alvay ¥2f t 26a AYYSRAL (St
NB2SOilArz2yé¢ S@Syitad 1 SyO0Ss $KSy GKS SELINBaarzy
Execution Reports of the latter events.

Please note that conditional fields are provided only if they are preseméncorresponding inbound
message

Components Usage within the Message:
Thismessage containthree commnents and one nested component:

y" The firstcomponentPartiesis composed of the fielddoPartylDsPartylQ PartylDSourgdPartyRole
and PartyRoleQualifier

Yy The second@omponentOrderAttributeGrpis composed othe fields:NoOrderAttributes
OrderAttribute TypeOrderAttributeValue

y" The thirdcomponentSideCrossOrdModGiip composed othe fields:NoSidesSide
ClearinglnstructionText Account AccountCodd_PRoleTechnicalOrdTyp@ostingAction
CustOrderCapacignd of nested repeating group

y" The nested repeating groupNestedParties is composed of NoNestedPartylDs NestedPartylD
NestedPartylDSourceNestedPartyRolend NestedPartyRolQualifier,

i For Cross orders this section is repeated twice for each field that was provided by the client (e.g.
fields required for ClientldentificationShortCode, InvestmentDecisionWFirmShortCode, etc.). As
elsewhere the first instance of the field represents infotima provided for thebuy side and the
second represents information provided for tkell side

Provision of the groups and values within them reflect information provided to the exchange by the

clients, and is represented as following:

y" ExecutionwithinFirmShortCods provided via théartiesrepeating group

Yy With noted exception€lientidentificationShortCodeas provided via thélestedPartiesrepeating
group
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<,

With exception teAlgorithmictrading, InvestmentDecisionwithinFirmShortCoigprovidedvia the
NestedPartiesepeating groups.

TheNonExecutingBrokerShortCodsgrovidedvia theNestedPartiesepeatinggroups
The additional MIFID Il short code related identifiers are specified @eidgrAttributeGrpgroup.
The thirdrepeatinggroup SideCrossOrdModGiip used to identify the order side

<SS S

Repeating groupNestedPartiess also used to specify the Clearing Firm for the order

MIFID Il short code relatedata fields:

Examples of individual cases and some exceptions for the ubesd# groups are provided below. For the
full list of possible values for each field clients should review the individual field descriptions.

ExecutionwithinFirmShortCode

Presence ConditiorConditional GroupProvided only for Drop Copy.

Case 1ExecutiomvithinFirmShortCodevhere a natural person is responsible for the execution of the
transaction

§ PartylD (4485 field in vhich theshort codeis provided
§ PartylDSource (44#)P (Short code identifier)

§ PartyRole (452 12 (Executing Trader)

§ PartyRoleQualifief2376)=24 (Natural person)

Case 2ExecutionwithinFirmShortCodehere an algorithm is responsible for the execution of the
transaction

§ PartylD(448)= field in which theshort codeis provided
PartylDSourcé447)=P (Short code identifier)
PartyRolg452)=12 (Executing trader)
PartyRoleQualifief2376)= 22 (Algorithm)

w W W

Case 3: ExecutionwithinFirmShortCode for a client

PartylD (448¥ field in vhich theshort codeis provided

PartylDSource (44#)P (Short code identifier)

PartyRole (4523 3 (Client 1D

PartyRoleQualifief2376)=23 (Firm or legal entityDR24 (Natural person)

w W W W

ClientldentificationShortCode

Presence ConditiorConditional GroupThis field is required for DEA User in every inbomedsage, or
when Account Type = Client or RO.

Cased: ClientldentificationShortCodehere the client is a legal entity

§ NestedPartyID $24) = field in which theshort codeis provided
8§ NestedPartyIDSources@5) =P (Short code identifier)

§ NestedPartyRole%38) =3 (Client ID)

8§ NestedPartyRoleQualifier2384) =23 (Firm or legal entity)

Caseb: ClientldentificationShortCodehere the client is not a legal entity

§ NestedPartyID $24) = field in which theshort codeis provided
8§ NestedPartyIDSources@5) =P (Short code identifier)
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§ NestedPartyRole%38) =3 (Client ID)
§ NestedPartyRoleQualifier (B31) =24 (Natural person)

Case 6:ClientldentificationShortCod®r an Aggregated ordey 6 ! DDwé @+ £ dzS 0

In this case the Parties group is not used, and in its place data is provide using the
OrderAttributeGrpnested group as following:

§ OrderAttribute Typg2594)=0 (Aggregated order)
§ OrderAttributeValug2595)=aY¢

Case 7ClientldentificationShortCodier an order for which short code is still pending allocatiddNAE
value)
In this case the Parties group is not used. In its place data is provided usiOgdi@ttributeGrp
nested group as following:
§ OrderAttributeTypg2594)=1 (Pending allocation)

§ OrderAttributeValug2595)= ¢

Case 8In case the message originates frodBA(Direct Electronic Access) client, information should be
provided as following:

§ NestedPartyID $24) = field in which theshort codeis provided

8§ NestedPartyIDSources@5) =P (Short code identifier)

§ NestedPartyRole%38) =3 (Client ID)

8§ NestedPartyRoleQualifier (B2) =23 (Firm or legal entityDR24 (Natural person)

AND

§ OrderOrigination (172435 (Order received from a direct access or sponsored access customer)

InvestmentDecisionwithinFirmShortCode

Presence ConditiorConditional Group. Mandatory if (1) AccountCode is Liquidity Provider, Related Party
or House, OR in case investment decision maker is an Algorithm (2) AND the message did not originate
from DEA céint.

Case9: InvestmentDecisionwithinShortCodeéhere a natural person is responsible for the investment
decision

§ NestedPartylD (524 field in which theshort codeis provided
§ NestedPartylDSource (525 (Short code identifier)

§ NestedPartyRole (538)122 (Investment decision maker)

§ NestedPartyRoleQualifier (&31) =24 (Natural person)

AND

§ OrderOrigination (1724% NOT set

Casel0: InvestmentDecisionwithinShortCodéhere an algorithm was responsible for the investment
decision

§ NestedPartylD(524) = field in which theshort codeis provided
8§ NestedPartyIDSourcé25) =P (Short code identifier)

8§ NestedPartyRolg538) =122 (Investment decision maker)

§ NestedPartyRoleQualifief2384) =22 (Algorithm)

AND

8§ OrderOrigination (1724% NOT set
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NonExecutionBrokerShortCode
Presence ConditiorOptional

Casell: NonExecutionBrokerShortCode
§ NestedPartyID (524 field in which theshort codeis provided
§ NestedPartylDSource (528 (Short code identifier)
§ NestedPartyRole (538)26 (Correspondent lwker)
§ NestedPartyRoleQualifier (B31) =23 (Firm or legal entity

Other Identifiers

Yy~ Foridentification of anorder submitted for a commodity derivative or a warrant with a commodity
underlying, if the potential trade would reduce the risk, data is provided u€irderAttributeGrp
repeating group, and identifies the values as following:

§ OrderAttributeTypg2594)= 3 (Risk Reduction Code)
§ OrderAttributeValug2595)= ¢

Trading &Clearingrelated data fields:

Yy~ The componeniSideCrossOrdModGmgpeating groups repeatedonce for Buy and Sell orders and
twice for Cross orders

Yy Theclearing Firm related fields, gfovided, are sent back as following:
i Clearing Firm ID:

NestedPartylD(524)= field in which thdDis provided

NestedPartylDSource (525D (Proprietary / Custom Code)

NestedPartyRole (538} (Clearing Firm)

NestedPartyRoleQualifief2384)= 3 (General clearing membeOR4 (Individual clearing
member)

i Client ID:
§ NestedPartyID (524 field in which théDis provided
8§ NestedPartylDSource (525D (Proprietary / Custom Code)
§ NestedPartyRole (538)3 (Client ID)
§ NestedPartyRoleQualifier (238423 (Firm or legal entityOR24 (Natural person)

Yy When usedn the inbound messagder specifying the Cling Firm ID and the Client ID, the maximum
lengthfor the NestedPartylD (524ield is 8 characters long, and value may be alphanumeric.

w w W w

Tag Field Short Description Format Len Values Presence | Page
Message Header Mandatory
60 TransactTime Indicates the time of messag| UTCTimestam 27 | Valid values: Conditional | 196
transmission (Format: p YYYY = 0068999,
YYYYMMDD MM = 0112, DD =
HH:MM:SS.SSSSSSSSS). 01-31, HH = 0@3,
MM = 0059, SS =
00-59, sSSSSSSSS =
000000000
999999999
(nanoseconds)
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21005 | ClientMessageSe| Indicates the time of inbound| UTCTimestam 27 | Valid values: Conditional | 143
dingTime message transmission p YYYY = 0063099,
(Format: YYYYMMBD MM = 0312, DD =
HH:MM:SS.SSSSSSSSS). 01-31, HH = 0@3,
MM = 0059, SS =
00-59, sSSS5SSSS =
000000000
999999999
(nanoseconds)
5979 | OEGINFromMem | OrderEntry Gateway IN time| UTCTimestam| 27 | Valid values: Conditional | 168
ber from member (in p YYYY = 0068099,
nanoseconds), measured MM = 0%12, DD =
when inbound message 01-31, HH = 0@3,
enters the gateway (Format: MM = 0059, SS =
YYYYMMDD 00-59, ssssssss=
HH:MM:SS.sSSSSSSSS). 000000000
999999999
(nanoseconds)
7764 | OEGOUTTOME | Gateway OUT time to ME (in| UTCTimestam| 27 | Valid values: Conditional | 168
ns), measured when inbound p YYYY = 0063099,
message leaves the gateway MM = 0%12, DD =
(Format:YYYYMMDD 01-31, HH = 0@3,
HH:MM:SS.SSSSSSSSS). MM = 0059, SS =
00-59, sssssssss =
000000000
999999999
(nanoseconds)
21002 | BookINTime Matching Engine IN time (in | UTCTimestam| 27 | Valid values: Conditional | 140
ns), time at which the p YYYY = 0068999,
corresponding inbound MM = 0%12, DD =
message entered the 01-31, HH = 03,
Matching Engine (Format: MM = 0059, SS =
YYYYMMDD 00-59, sSSSSSSSS =
HH:MM:SS.SSSSSSSSS). 000000006
999999999
(nanoseconds)
21003 | BookOUTTime Matching Engine OUT time (i UTCTimestam 27 | Valid values: Conditional | 140
ns), when message leaves th p YYYY = 0068999,
Matching Engine (Format: MM = 0%12, DD =
YYYYMMDD 01-31, HH = 0@3,
HH:MM:SS.SSSSSSSSS). MM = 0059, SS =
00-59, sssssssss =
000000000
999999999
(nanoseconds)
7765 | OEGINFromME | Gateway IN time from ME (in UTCTimestam 27 | Valid values: Conditional | 168
ns), measured when p YYYY = 006999,
outbound message enters thy MM = 0112, DD =
gateway (Format: 01-31, HH = 03,
YYYYMMDD MM = 0059, SS =
HH:MM:SS.sSSSSSSSS). 00-59, SSSSSSSSS =
000000000
999999999
(nanoseconds)
11 ClOrdID An identifier of an Order String 20 | From-2763to Conditional | 143
assigned by the Client when 27631
submitting an order to the
Exchange.
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Tag

Field

Short Description

Format

Len

Values

Presence

Page

41

OrigClOrdID

Client order ID of the original
order.

String

20

From-2763to
27631

Conditional

175

48

SecuritylD

Exchange identification code
of the instrument,
represented by SecurityID.
This identifier is unique per
triplet: MIC, ISIN and
currency. The
correspondence between the
SecuritylD and the
instrument characteristics is
provided in the standing data|
messages and associated
files.

String

10

From 0 to 27322

Mandatory

186

22

SecuritylDSource

Gives the type o$ecuritylD.

String

8 = Symbol Index

Mandatory

187

20020

EMM

Defines theExchange Market
Mechanism applied on each
platform.

Int

(See field
description)

Conditional

149

37

OrderlD

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

String

20

From 0 to 27642

Mandatory

172

39

OrdStatus

Order status.

Char

(See field
description)

Mandatory

174

21004

OrderPriority

Rank giving the priority of the
order. The order with the
lowest value of OrderPriority
has the highest priority.

Int

20

From 0 to 27641

Conditional

173

20052

DarkExecutionlnsi
ruction

Field used as instruction for
dark order handling. This fielg
can contain up to 8 values,
space delimited, provided in
different positions.

MultipleChar
Value

(See field
description)

Conditional

146

44

Price

Instrument price per quantity
unit (to be calculated with
Price/Index Level Decimals).

Price

20

From-2763to
27631

Conditional

181

38

OrderQty

Total order quantity, per
guantity unit(to be
calculated with Quantity
Decimals).

Qty

20

From 0O to 27641

Conditional

174

31

LastPx

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

Price

20

From-2763to
27631

Conditional

156

32

LastQty

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

Qty

20

From 0O to 27641

Conditional

156

151

LeavesQty

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

with Quantity Decimals).

Qty

20

From-1to 2764-2

Mandatory

157
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17 ExecID The ExeclD is unique per String 10 | From O to 2"32 Mandatory | 150
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.
150 | ExecType Describes the specific Char 1 (See field Mandatory | 152
ExecutionReport while description)
OrdStatus (39) will always
identify the current order
status (e.g. Partially Filled).
99 StopPx Stop Trigger Price is Price 20 | From-2"63+1 to Conditional | 191
mandatory for stop orders. 27631
20004 | UndisclosedPrice | Optional price for the hidden Price 20 | From-2"63to Conditional | 197
part of anlceberg order. (For 27631
Future UsePending
Regulatory Approval
1138 | DisplayQty Maximum number of Qty 20 | From O to 27641 Conditional | 148
quantity units to be shown to
market participants (Iceberg
Order).
20175 | TriggeredStopTim| Specifies the maximum Char 1 0 = Day Conditional | 196
elnForce validity of an triggered stop 1 = Good Till Cance
order. 6 = Good till Date
131 | QuoteReqID Numerical RFQ identifier String 20 | From O to 27642 Conditional | 183
assigned by the matching
engine, unique per
instrument andEMM.
584 | MassStatusReqlID Client ID for the Order Mass String 20 | From-2763+1to Conditional | 160
Status Request. 27631
378 | ExecRestatement| The reason for restatement Int 1 0 = GT corporate Optional
Reason when ExecutionReport (8) action
message is sent with 1=GT renewal /
ExecType (150)'8® restatement (no
(Restated) or used when corporate action)
communicating an unsolicite(
cancel.
21037 | RFQAnswerlIndicg Indicates whether the Int 1 | 0=No Conditional | 185
tor message is, or not, a quote 1=Yes
sent as an answer to a
QuoteRequest (R) message.
21038 | RFQConfirmationl| Indicates whether the Int 1 0=No Conditional | 186
ndicator message is, or not, an order 1=Yes
sent as a confirmation of a
QuoteRequest (R) message.
21800 | ConditionalOrder | Field used to specify if the Char 1 0 =Firm(default) Conditional | 144
Flag order isa conditional or a 1 = Conditional
firm order.
453 | NoPartylDs Number of PartylD entries. NumInGroup 1 Always set to 1 Conditional | 166
448 | PartylD Party identifier/code. See String 11 | Alphanumeric Conditional | 177
PartylDSource (447) and
PartyRole (452).
447 | PartylDSource Source of PartyID value. Char 1 P = Short code Conditional | 177
identifier
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452 | PartyRole Identifies the type or role of Int 3 1 = Executing Firm | Conditional | 178

the PartylD (448) specified. 3 =Client ID
12 = Executing
Trader
2376 | PartyRoleQualifie| Used to further qualify the Int 2 22 = Algorithm Conditional | 178
r value of PartyRole(452). 23 = Firm or legal
entity
24 = Natural person
1724 | OrderOrigination | ldentifies the origin of the Int 1 5 = Order received | Conditional | 173
order. from a directaccess
or sponsored
access customer
2593 | NoOrderAttribute | Number of order attribute NumInGroup 1 If provided, from 1 | Conditional | 165
S entries. to 2
2594 | OrderAttributeTy | The type of order attribute. Int 1 0 = Aggregated Conditional | 171
pe order
1 = Pending
allocation
3 = Risk reduction
order
2595 | OrderAttributeVal | The valueassociated with the String 1 | Y=Yes Conditional | 171
ue order attribute type specified
in OrderAttributeType (2594)
29 LastCapacity Indicates whether the order Char 1 7 = Dealing on own| Conditional | 155
submission results from account (DEAL)
trading as matched principal, 8 = Matched
on own account or as any principa| (MTCH)
other capacity. 9 = Any other
capacity (AOTC)
110 | MinQty Minimum quantity to be Qty 20 | Value '0' by default | Conditional | 161
executed upon order entry anddepending to a
(else the order is rejected). minimum value for
the given
instrument and/or
market type
21013 | AckPhase Indicates the trading phase Char 1 (See field Conditional | 137
during which the Matching description)
Engine has processed the
event that has triggered this
ExecutionReport (8) messag
21014 | AckQualifiers Field used to provide MultipleChar 3 (See field Conditional | 137
additional information on the Value description)
corresponding order. A single
field cancontain up to 8
values, space delimited,
provided in different
positions.

21010 | TradeType Type of trade. Int 2 (See field Conditional | 195

description)

21023 | ExecPhase Indicates the trading phase Char 1 (See field Conditional | 151

during which the trade has description)
occurred.
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Page

21080

TradeQualifier

Trade Qualifier. This fielchn
contain up to 7 values, spaci
delimited, provided in
different positions.

MultipleChar
Value

13

(See field
description)

Conditional

194

375

ContraBroker

ID of the clearing house in
case of a CCP clearable
transactionor ID of the
Counterpart Firm in specific
cases.

String

20

From 0 to 27641

Conditional

145

651

UnderlyingLastPx

For Basis and Against Actual
trades only: underlying cash
leg price (to becalculated
with Price/Index Level
Decimals).

Price

20

From-2763to
27631

Conditional

197

5883

PackagelD

ID used to link several Large
in Scale (LiS) Package trade|
together.

String

12

Alphanumeric

Conditional

177

21019

OEPartitionID

Identifies uniquely an OE
Optiqg partition by which the
engine is reached.

Int

From 0 to 2716l

Conditional

169

21021

LogicalAccessID

Identifier of the Logical
Access.

Int

10

From 0 to 27321

Conditional

158

7773

OtherLegSecurityl
D

The commodity key for the
other component leg of an
asset allocation or the
SecurityID for the underlying
cash leg that is part of a Basi
or Against Actuals trade.

Int

10

From 0 to 27321

Conditional

176

555

NoLegs

Number of legs for the
requested strategy.

NumInGroup

From0Oto 9

Conditional

165

603

LegSecuritylDSou
ce

Gives the type of
LegSecuritylD.

String

8 = Symbol Index

Conditional

158

602

LegSecuritylD

Numerical leg instrument
identifier (SecuritylD) valid
for the life of theinstrument.

String

10

From 0O to 2"321

Conditional

157

637

LegLastPx

Leg last traded price (to be
calculated with Price/Index
Level Decimals).

Price

20

From-2763to
27631

Conditional

157

1418

LegLastQty

Leg last traded quantity (to
be calculated with Quantity
Decimals).

Qty

20

For derivatives
markets only

Conditional

157

624

LegSide

Indicates the side of the trade
leg.

Char

1= Buy
2 = Sell

Conditional

158

19

ExecReflD

The ExecRefID is an unique
identifier of a trade per
instrument. This field is
provided in case of trade
cancellation.

String

10

Seaiential number.

From 1to 2"32-1

Conditional

151

432

ExpireDate

Field used as date of order
expiration (last day the order
can trade) for GTD
orders(FormatYYYYMMDD).

LocalMktDate

Valid values:
YYYY = 0068099,
MM =0%12,DD =
01-31

Conditional

153

14

CumQty

Cumulated quantity (to be
calculated with Quantity
Decimals).

Qty

20

From O to 2642

Mandatory

145
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336 | TradingSessionID| Trading session validity. String 3 101 = Session 1 Conditional | 195

102 = Session 2
103 = Session 3
123= All Sessions
40 OrdType Type of Order. Char 1 (See field Conditional | 174
description)
59 TimelnForce Specifies the maximum Char 1 (See field Conditional | 193
validity of an order. description)

8011 | QtyDelta Change in OrderQty as a Int 8 Positive in the Conditional | 182
result of an OrderQty has
OrderCancelReplaceReques increased, negative
(G). if it has decreased

552 | NoSides Number of sides. NuminGroup | 1 From 1 to 2 Conditional | 167

54 Side Indicates the side of the Char 1 1=Buy Conditional | 190
order. 2 = Sell

577 | Clearinglnstructio| Clearing Instruction. Int 4 (See field Conditional | 142

n description)

58 Text Free Text is manually enterel String 18 | Alphanumeric Conditional | 193
by the trader issuinghe
order. This field is part of the
clearing aggregate.

1 Account Account Number. Client String 12 | Alphanumeric Conditional | 136
account number identifying
the investor's account. This
field is part of the clearing
aggregate.

6399 | AccountCode Indicates the account type fo Int 1 (See field Conditional | 90
which the order is entered. description)
For example, an order can bg
entered for a client account,

a house account or a liquidity
provider account.

20021 | LPRole Liquidity Provider Role Int 1 1 = Liquidity Conditional | 89
identifies the type of the Provider or Market
Liquidity Provider when Maker
AccountCode is equal to 3 = Retail Liquidity
“Liquidity Provider". Provider [C]

12 = REQLiquidity
Provider [C]

9941 | TechnicalOrdType Indicates the origin of the Char 1 (See field Conditional | 192
order; for example, manual description)
entry, or an order coming
from a Program Trading
system. This field is part of
the clearing agregate.

7443 | PostingAction Posting action code MultipleChar | 17 | (See field Optional 180
(Open/Close) for the order. Value description)

This field is part of the
clearingaggregate.
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582 | CustOrderCapacit| Type of customer trading Int 1 1 = For own Conditional | 146

y account
2 = For clearing
members house
account
3 = For account of
another member
present
4 = For any other
customer account
539 | NoNestedPartylD| Number ofNestedPartylD NuminGroup | 1 If provided, from 1 | Conditional| 165
S entries. to 5
524 | NestedPartylD Party identifier/code. See String 11 | Alphanumeric Conditional | 163
NestedPartylDSource (525)
and NestedPartyRole (538).
525 | NestedPartylDSol Source of NestedPartylD Char 1 D = Proprietary / Conditional | 163
rce value. Custom code
P = Short code
identifier
538 | NestedPartyRole | Identifies the type or role of Int 3 3 =Client ID Conditional | 163
the NestedPartyID (524) 4 = Clearing Firm
specified. 26 = Corresponden
Broker
122 = Investment
decision maker
2384 | NestedPartyRole | Used to further qualify the Int 2 (See field Conditional | 164
Qualifier value of description)
NestedPartyRole(538).
7489 | OtherLegSecurityl Defines the value of the field Char 1 8 = Symbol Index | Conditional| 176
DSource OtherLegSecurityID.
7774 | OtherLegReferenq Free text providing an String 14 | Free text Conditional | 176
eNo identifying reference for the
cash leg.
126 | ExpireTime Field used as time of order | UTCTimestam 27 | Valid values: Conditional | 153
expiraion for GTT orders p YYYY = 0068999,
(Format: YYYYMMDBD MM = 0312, DD =
HH:MM:SS.sSSSSSSSS). 01-31, HH = 03,
MM = 0059, SS =
00-59, sssssssss =
000000000
999999999
(nanoseconds)
21015 | STPAggressorind| Field used amstruction for Int 1 0 = Cancel resting | Conditional| 191
cator order handling. order [C]
1 = Cancel incomin
order [C]
9 = Disable STP [C]

2362 | SelfMatchPrevent| For Future Use. String 5 From O to 2716l Conditional | 188

ionID

21016 | DisclosedQtyRand Indicates whether the client Int 1 0=No Conditional | 148

Indicator requests or not a 1=Yes
randomization for the
disclosed quantity of his
iceberg order.
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21018 | CancelOnDisconn Indicates whether therder Int 1 0 = PeDefault Conditional | 141
ectionindicator is not in scope of the Cancel Configuration
On Disconnect mechanism 1 = Order not in the
(order is persisted) or if order scope of Cancel On
should be handled as definec Disconnect
by default. (0: Default
Configuration ; 1: Order not
in the scope of Cancel On
Disconnect Order is to be
persisted)
1094 | PegPriceType Defines the type of the peg Int 1 2 = Midprice peg Conditional | 179
order. (midprice of inside
quote) [C]
4 = Market peg (Fof
Future Use
Pending Regulatory
Approva) [C]
5 =Primary peg
(primary market
buy at bid or sell at
offer) [C]
211 | PegOffsetValue | Tick offset for a pegged Int 3 From-128to 127 Conditional | 179
order.
9955 | ErrorCode Error code in case of Int 5 From 0 to 27161 Conditional | 150
rejection.
9962 | CollarRejType Hit collar type (high or low) in Char 1 1 =Lowdynamic | Conditional| 144
case oforder rejection due to collar
collar breach. 2 = High dynamic
collar
21001 | BreachedCollarPr| Breached collar price in case Price 20 | From-2"63+1 to Conditional | 141
ce of collar rejection (to be 27631
calculated with Price/Index
Level Decimals).
Message Trailer Mandatory

5.3.3 MassQuote (i)
Clientu OEG

Available for: &

Message Usage:

This message is used by Liquidity Providers (LP) to send several quotes (bid and ask orders) on differel
instruments in one unique message. A given LP using Quotes is permitted to have onlgt qoeteiand

one ask quote on a given instrument at a given time to be present in the market. Consequently, any quotes
received after the first one from the same LP for a single instrument cancel and replace the previous ones.

During all trading phases, gtes are considered as normal orders, managed as Limit orders with a side (Buy
or Sell), a price, a quantity and a Day validity.

A MassQuote(i) message can include from 1 to 150 quotes. As a consequenc@uibtes (08) message
has a variable size. Eaghote occurrence includes theecuritylland theEMM, aBidPriceand BidQuantity
or anOfferPriceand OfferQuantityor both.
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In a singleMassQuote(i) messageglients must only use instruments belonging to the same Partition as
the one to which they senthe message Quotes that are sent for instruments that do not belong to the
current Partition will be individually rejected by the matching engine with the applicable error code.

Quantities must be a multiple of the instrumetlot size, prices must bgopulated and have to be a
multiple of the instrumen® tick size. For a given instrument the bid price must be strictly less than the ask
price.

This message is also used to manage the modification and cancellation of quotes, where the following rules
apply:

y" A valid quote submitted in an instrument that already has a quote from the same liquidity provider in
the order book is considered as a modification. Quote modifications lead to the same loss of priority
rules as order modifications.

y" A valid quotewith a quantity set to zero (0) is considered as a cancellation. Hence when a quantity
equal to zero (0) is sent, the price field is not checked.

y" To modify/create only one side of a Quote, the Price and Quantity of the side to be ignored should not
be populated. This wilhot be considered as a cancellation.

When errors are detected in one or several repeated fields the Exchange responds wilhdb®uoteAck
(b) message and rejects only the invalid quotes (see message uddges@uoteAckb)).

When anerror is detected in any field except a repeated field, the trading engine responds with the
OrderCancelReject9) messaggreason of the rejection provideth the ErrorCoddfield) and rejects the
entire content of theMassQuote

When the message is valithe trading engine responds to the request with tMassQuoteAck(b)
message.

When a giverSecuritylDcode is duplicated in thiMassQuote(i) message, only the last occurrence of the
quote containing the instrument is taken into account (the others gnoied).

In the block of the message tHeRFEAnswespecifies whether theMassQuote (i) message is a direct
response to aRequestForExecutiofUM) message or not. This way if a Liquidity Provider submits a
MassQuote (i) message with theRFEAnswed S & Z &« FTeduésiForExecutior(UM), it will
immediately trigger executions on the associated instrument. The immediate execution applies only to the
quotes that are possible matches to the cli@rders. In case where the quotes are not a possible match
the RFE confirmation is ignored and the quote is processed normalRFHEAnswed S (G2 dab 2
MassQuote(i) message will not immediately trigger the execuson

Clearing Data and Short Codegmnagement:

The Clearing Data and MIiFID Short Codes associated to the quotes are managed on instrument basis ¢
follow:

i When the first quote(s) of the day is submitted for an instrument, the clearing data and short
codes set in the message containing thessotes will be stored and be associated to this
instrument.

§ If clearing data and/or short codes are notovided or provided set with &lank value, the
clearing data and/or short codes associated to this instrument will be set to blank.
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i 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 short
codes previously associated to the instrument (even if they were sefatikp Clearing data and
short codes contained in the messages used for updates and modifications will be ignored for
instruments as it is already set based on the original qguote messages.

§ Even after quotes are fully matched, submission of quotes willlead to an update of the
clearing data and short codes associated to the instrument to be updated.

i In order to reset the clearing data and short codes associated to an instrument, the liquidity
provider mustfully cancel the previously sent quolby submiting aMasfQuote (i) message with
both BidSizeand OffeiSizeset to zero (0)As identified above, this behaviour equally applies
when the quote has been totally matched.

After the quote is fully cancelled submitting a new quote for this instrument wslilteén the newly
provided clearing data and short codes being set for the instrument; as it is dondddirst
guote(s) of the day.

Components Usage within the Message:
Thismessage containree components:

y" Thefirst componentOrderAttributeGrpis composed ofhe fields:NoOrderAttributes
OrderAttribute TypeOrderAttributeValue

y" Thesecond componenfPartiesis composed of the fielddNoPartylDsPartylQ PartylDSourceéPartyRole
and PartyRoleQualifier

Y The nested repeating groupNestedParties is composed of NoNestedPartylDs NestedPartylD
NestedPartylDSourceNestedPartyRolend NestedPartyRolQualifier,

Use of the groups and values within them:
Yy ExecutionvithinFirmShortCode should be provided via tartiesrepeating group

y" With noted exceptions ClientidentificationShortCodes should be provided vibéiseedParties
repeating group

y" With exception to Algorithmic trading, InvestmentDecisionwithinFirmShortCode should be provided via
the NestedPartiegepeating groups

Yy The NonExecutgBrokerShortCodes should be provided viallestedPartiesepeating groups
y" The epeating groupNestedPartiess also used to specify the Clearing Firm for the order
y" The additional MIFID Il short code related identifiers are specified usinQridherAttributeGrpgroup

MIFID Il short code relatedata fields:

Examples of individual cases and some exceptions for the use of these groups are provided below. For the
full list of possible values for each field clients should review the individuadiésicriptions.

ExecutionwithinFirmShortCode

Presence ConditiorMandatory

Case 1: SpecifyiriexecutionwithinFirmShortCodehere a natural person is responsible for the execution
of the transaction

§ PartylD (4485 field in vhich theshort codeis provided
8§ PartylDSource (443 P (Short code identifier)
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§ PartyRole (4525 12 (Executing Trader)

§ PartyRoleQualifief2376)=24 (Natural person)
Case 2: SpecifyiriexecutionwithinFirmShortCodehere an algorithm is responsible for the execution of
the transaction

§ PartylD(448)= field in which theshort codeis provided
§ PartylDSourcé447)=P(Short code identifier)
§ PartyRolg452)=12 (Executing trader)
§ PartyRoleQualifief2376)=22 (Algorithm)
Case 3: Specifying ExecutionwithinFirmShortCode for a Client
PartyD (448)= field in vhich theshort codeis provided
PartylDSource (44#)P (Short code identifier)
PartyRole (4523 3 (Client ID
PartyRoleQualifief2376)=23 (Firm or legal entityOR24 (Natural person)

w W w W

ClientldentificationShortCode

PresenceCondition Conditional GroupThis field is required for DEA User in every inbound message, or
when Account Type = Client or RO.

Caset: SpecifyingClientldentificationShortCodehere the client is a legal entity
§ NestedPartylD $24) = field in which theshort codeis provided
8§ NestedPartyIDSources@5) =P (Short code identifier)
§ NestedPartyRole%38) =3 (Client ID)
§ NestedPartyRoleQualifier2384) =23 (Firm or legal entity)

Caseéb: SpecifyingClientldentificationShortCodehere the client is not a lediantity
§ NestedPartylD $24) = field in which theshort codeis provided
§ NestedPartylDSources@5) =P (Short code identifier)
§ NestedPartyRole%38) =3 (Client ID)
§ NestedPartyRoleQualifier2384) =24 (Natural person)
Case 6: Specifyif@jientldentificationShortCoder an Aggregated ordey ¢ | DDwé @I f dzS 0

In this case the Parties group is not used. In its place client should provide data using the
OrderAttributeGrpnested group as following:

§ OrderAttribute Typ€2594)=0 (Aggregated order)

§ OrderAttributeValug2595)=ave
Case 7: Specifyir@@lientldentificationShortCodi®r an order for which short code is still pending allocation
ORNAE @I f dzS 0O

In this case the Parties group is not used. In its place client should provide data using the

OrderAttributeGrpnested group as following:

§ OrderAttributeTypg2594)=1 (Pending allocation)

§ OrderAttributeValug2595)= GYe
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