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PREFACE

About This Document

The purpose of this document is to descrddethe specifications of Optig@arket Data Gateway

Document Aidience

¢tKA&d R20dzySyid Ydza G o6 Sevbldpinga Market DatrRaeyHabderQd Of A Sy (&

Scope

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

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

Euronext Cash Market

Equitieg EQ| 1 v 116 -i 303304
Funds FNO| 2 v 116 i 303304
Fixed Incomerx| 3 \Y; 1167 303304
Warrants and CertificatesH 4 \Y; 1167 303304
Block{ER] 14 Y 1107 303304
Irish Bonds and FundlElg 16 Vv 300/303-304

Euronext Derivatives Market

Commodity DerivativeSavio] 8 Y, 2167 303304
Index DerivativeEDD| 11 \V 2161 363304
Equity Derivative5-0L] 12 Y, 2167 303304

Euronext Indices
IndicedIndiced 9 v 1091 303304

Euronext Approved Publication Arrgement (APA) Facility

Trade Reporting and Publicatifiiz 10 Y, 5i 303304

12 G2 NBIFIR (KS 6{.9 OSNEA2YAaA¢é AYTF2NXI GA2Y LINROARSR Ay G(KS {6

Yy When two version numbers are providedwit 6 S0 ¢SSy G(KSYZ Al YStya GKFG Fye OSNEAZY
access the Optig segment (SBE forward/backward compatibility).

Yy 2KSYy (82 OSNERAZ2Y VYdzYoSNAR I NB LINPPOARSR GAGK dké ntolaiessSteptig KSY X
segment because the SBE compatibility is broken between them.

Yy When only one version is provided, it means that this version only can be used to access the Optiq segment.
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Optig Segment Segment Value | In/Out of Scope | SBE Versions
Other Markets
Luxembourg Stock Excharjgm ] 5 \V/ 116 - 303304

AssociatedDocuments

The following list of the associated documents, which either should be read in conjunction with this document ol
which provide other relevant information for the user:

Euronext Marketg, Optig OEG Client Specificatiog$SBHnterface
EuronextCashMarkets¢ Optiq Kinematics Specifications
EuronextDerivativedMarkets¢ Optiq Kinematics Specifications
Euronext Marketg, Optiq & TCError Lisfile (.csv)

Euronext Marketg, OptigMDG Client Specifications

Euronext Marketg, Optiq File Specification

Euronext Marketg, Optiq OEGConnecivity Specifications

S S

Clients areadditionallyadvised to also refer to the Euronext Rules and Regulations documents fodetaiks.

For the latest version of documentation please wisé |T Documentation page

Support

Please find below the contact details:

Operational Client Services Deslientsupport@euronext.com
Belgium +32 2 620 0585

France +33 1 8514 8585

Ireland +353 1 617 4289

Netherlands +31 20 721 9585

Portugal +351 2 1060 8585

UK +44 20 7660 8585

S

2 Kl GQa bSoK
The following lists wly all recent modifications made to this version.

For the Document History table see tbecument History in appendix

Version Change Description

4.4.0 Introduction of SBE 304 ¢ no impacts
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1. EURONEXT OPTMARKET DATA GATEWAY SOLUTION

1.1 INTRODUCTION

The Euronext Optig Market Data Gateway (MDG) providesspgld, reatime market data for Euronext markets.
The data feed has the following hi¢grvel features:

Multicast technology

Ultra-low latency

MiFIDII compliance

Cash & Derivatives messagarmonization

Optimized feedfor each type of connectivity

High availability

Reliable network solution

High level of scalability

<N NS NS S

Access to a wide range of European market data sets

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

1.2 MIFID Il

Markets in Financial Instruments Directive 2 (MIiFID II) is a Earo@ommission set of new regulations to reduce
systemic risk and guarantee more transparency for clients.
Euronext Optig Market Data Gateway is MiFID Il compliant by offering:

Yy Market Data channel disaggregation

Each multicast channel published by MDGs disaggregated as followsasset class, currency and country.
Additionally there are dedicatedhannels for prarade andposttrade.

Yy Higher Transparency

The Full Trade Information messad®04)delivered by Optig MDG will carry MMT Trade flags and rfiletds as
required by MiFID II.

1.3 GLOSSARY

EuronextApproved Publication Arrangemer(APA)

It is a MiFID Il Regulatory trade publication facility allowing clients to receive required trade reporting data through
Market Data Feed Handler for APA publication

© 2020Euronext N.V- All rights reserved. 70f236 4.4.0
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Euronext Synapse

It is a Multilateral Trading FaciliftMTF) that connects pools of liquidity and market participants within a new
anonymous inteidealer centralised market place. It links banks and their customers together for liquidity, execution
and reporting services witthe appropriate level of protection for fixed income mark&#en using this facility clients

are subscribed to Euronext Synapse Market Data.

1.4 ACCESS TO MARKET DATA

The following diagram presents the Optiq MDG services:

Optiq

File Service
ReaiTime Service Snapshot Service i

Files on EFS
Available on:
- 100Mbps Shaped, Available on:
Compressed and Conflated - 100Mbps Shaped and
- 1Gbps Shaped Compressed
- 10Gbps Unshaped

HTTPS via:

Line ALine B Line ALine B Inti:net
SFTI
\ 4 \ 4 \ 4 \ 4 \ 4
Clients

Clents access Market Data as follows:
y" RealTime service Clients connect to multicast UDP/IP channels to receive Market Data messagakime
y* Snapshot service Clients connect to multicast UDP/IP channels to recensolicited Snapshots sent
periodically on dedicated multicast channels to recover from packet loss or for intraday starts.
Yy File service Clients connect to éle server

T Bvery morning tadownload XML files containing static and daily data (Standing Data, Timetables, Tick Tables
XML SBE templatBattern IDsand FeedConfigurations)

T ApprovedPublicationArrangement (APA) MDG trade publication tool is not concerned by the File service.

Market Dah are available in the following modes:

© 2020Euronext N.V- All rights reserved. 8 0of 236 4.4.0



Messages Specification EURONEXT Optig Market Data Gateway Solution

Optig MDG Client Specification Messaging Protaa and Publishing Model
Yy Unshaped All messages are sent as fast as possible (sesuigavailable @ 10 Gbps ling
Yy Shaped Allow optimized emission of Market Datath low latency,optimizedbandwidth use and

packet loss preventio(serviceavailable o the 1® Mbps and XGbps ling)

y* Compressed Messages are compressed in order to reduce the usandwidth (available ® 100 Mbps
lines)

Other methods could be available in the future upon performance analysis study.

Two recoverymechanisms aravailable

Yy Line arbitration  ldentical packetsre sent ortwo lines (line A and line B). Clients are strongly invited to use
this first recovery mechanism in case of message loss

y" Snapshot service If messages are losh bothlines or if a client conneciatra-day

1.5 MESSAGING PROTOCOL AND PUBLISHING MODEL

Realtime and Snapshot Market Data are messhgsed over the UDP/IP protocol with SBE (Simple Binary Encoding).
This binary encoding is optimizddr low latency encoding and decoding while keeping bandwidth utilization
reasonably smalind is used across all asset classes.

The process of subscribing to a multicast group ID is also knovdjpiatige a multicast group. Upon session
termination, theY S Y 6 $hd&Issistem should issue énnjoiné message. This will terminate delivery of data to that
local host network. If a client application terminates without issuingiarjoiné message, the network will eventually
issue adtimeoute for the multicast group subscription that will automatically terminate delivery of the multicast
packets to the locahost network.Thedoing and dunjoiné processes are standard functions. No specific instructions
are provided here, as they are speciii@ ( KS dza S N an@ dragrhidming Idrduage 2

Using the pustbased publishing model, data will be published as soon as it is available.

© 2020Euronext N.V- All rights reserved. 90f 236 4.4.0
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2.  MARKET DATA CHANNELS

2.1 TYPE OF MARKET DATAANNELS

2.1.1 Market Data Channels

Euronext offers reaime and snapshoMarket Data through different channels that clients can subscribe to. Each
channel is linked to a unique IP multicast group address and a unique port.

Channels are split according to the following criteria:

Yy Asset Class MiFID Il requirement

y Country of isue MiFID Il requirement

Yy Qurrency MiFID llrequirement

Yy Realtime or Snapshot Realtime and snapshot messages @&ent throughdifferent channels
y Types of data:

T Full Order Boolarket Updatepack(FBMU)providesMarket by Limit (full price limitlepth) and BBO using
the Market Update message.

I Full Order Bookorder Updategpack(FBOUprovides Market by Orderfull order book depthusing the Order
Update message and BBO with Market Update.

I Best Bid and Offggack(BBBO)will only provide the badimits when they are updated.

I Reference Data and Full Trade Informatimack (REFTprovides all instrument characteristics, scheduled
phases, market administration messages and MiFID Il compliant trade medsagesnessages are included
in this chamel only for Luxembourg Stock Exchange (LUXSE).

I Reference Data and Index Packampk (REFIprovides all instrument characteristics, scheduled phases,
market administration messages and Index messages

I Referene Daa andTrade & NAV Infornian and Instrument Suspension padkBFR)rovides Non Traded
Bonds and Funds characteristics, Trade, NAMratdiment Statdnformation

I APA Trade Reporting and Referential pack (ABRYV)des all instrumentharacteristics, scheduled phases,
marketadministration messages and MiFID Il compliant trade messages. It also include trade from Eurone
Synapse.

T APA SystematimternalizedQuotes and Referential pack (AP@Wvides all instrument characteristics and
quotes.

y Shapng  Channebkareeither un$aped, shaped to Gbps or shaped to 10dbps.

y* Scalability For performance reasonsfeedcan be split into several channels. It is also possible for an instrument
to move from one channel to another, although intraday changes will not o@uch changes would be
communicated to clients with advance notice.

The unshaped channe{d80 Gbits)are only available for the Full Order Bollarket updatechannels and for the
following Asset Classes:
i Equities France

I Equities Netherlands

T 9¢CQa

T Index Ftures France

I Index Futures Netherlands
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T Index Options France
I Index Options Btherlands

Note: OnExchange Of8Book (OEOB) covers multiple types of activity, that are identified in the EMM field. References
to OEOB below comprise the following EMMs:

I For the Cash markets:= Cash On Exchange Off book
I For the Derivatives marketd:= Derivative Wholesalesd7 = Derivative On Exchange Off book

The mentioned channels are available for COB @n-ExchangeOff-Book (OEDB. These are described by Asset
dasses and organized in the table belowMiID 1l disaggregation of Asset Class + Currency + Country

Market Currency MDG Set of Channels |0}
Asset ClaskSegment Mechanism Country Split
Netherlands 6
France 5
Belgium 7
COB & ®0B All
Portugal 8
Equities Ireland 9
Norway 10
Best of Book
(BoB) All All 11
Block All All 33
COB &0OEOB All All 1
ETE Access All All 32
Funds
Best of Book
(BoB) All All 31
_ All 2
Fixed Income COB &0OEOB All
Norway 12
Warrants& Certificates COB &0OEOB All All 4
Netherlands, France, Belgium,
13
Indices N/A All Portugal Norway
Ireland 15
iNAVS N/A Al Netherlands France, Belgium, 14
Portugal
Commodity Derivatives | COB &OEOB All All 16
Netherlands 21
EquityDerivatives COB 80OEOB All France 20
Belgium, PortugaNorway 22
Options¢ COB & Netherlands 24
OEOB France 23
Index Derivatives Options & All _
Futuresq COB & Belgium Portugal Norway 25
OEOB
Netherlands 27
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Futuresc COB &
OEOB France 26
Irish Bonds and Funds N/A All All 35
Tradfa Rgportlng and N/A Al Al 30
Publication
Luxembourg Stock Exchang¢ COB & G0OB All All 3

Example of Market Data Channels:

I Equitiesg Franceg All currency Unshaped; Realtime ¢ FBMU

2.1.2 ClientConnectivity

The subscription to a set of channels depends on the type of client connectivity. For example, if a client has a 100 Mk
line, then he cannot subscribe to the unshaped channels which are only offered on 10 Gbps lines nor subscribe to t
shaped BBO channels, which are only available on 1 Gbps lines. 1 Gbps clients cannot subscribe to the unshaped d
which is only available on 10 Gbps lines. Conversely, a client with a 10 Gbps line can subscribe to all available chan
like the Full OrdeBook channels (either unshaped (10 Gbps) or shaped (1 Gbps)) as wwathasompressednd
shaped channels (100 Mbps).

2.1.3 Market Data Messages per Channel

Optig MDGwill providethe Full Order Book (FOB)timo different waysbasedon instrument type

y" Market by Order (FBOUFull Book Order Update)The Order Updat€1002) message will be disseminated for
each new order, modification or cancellation

Important note: Full order book updates are only applicable ©@ptiq segments where the order book anis i
market dataare provided by orders.

Yy Market by Limit (FBML Full Book Market Update)Pricelevels with aggregated volume and associated number
of ordersare published using the Market Update (1001) message

Note: BBGis provided for bottthrough Market Update (1001) messadm each the best limits which igodated.

The following table provides an overview of all Optiqg MDG messages. The aim is to provide a better understanding
the message types per channel table.

Message Name Message type | Description

StartOf Day 1101 First message of the day sent by the Market Data Gateway
End @ Day 1102 Last message of the day sent by the Market Data Gateway
HealthStatus 1103 Heartbeat message sent at regulatervals throughout the day
Technical Notification 1106 Informs on the start or end retransmission

Timetable 1006 Scheduled Trading Mode afthase Types for each instrument

Indicates the change in the state of exstrument (either scheduled o

Market Status Change 1005
manually processed)

Standing Data 1007 Provides characteristics for all instruments on Cash
Contract Standing Data 1013 Provides characteristics for all contracts on Derivatives
Outright Standing Data 1014 Provides characteristics for all instruments on Derivatives
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Message Name Message type | Description
Strategy Standing Data 1012 Provides characteristics for all strategies on Derivatives
BF Instrument Reference | 1201 Provides characteristics for all instrument on IBF segment
Market Update 1001 E;g\ggaessagn(;(i:;ndaetison generated by market events, including li
Order Update 1002 Indicates new orders, modifications, cancellations or retransmissig
LongOrder Update 1015 \Il\rlli?ri]cra:ce)rseI:jeevglaitl);dersmodifications, cancellations or retransmissio|
Price Update 1003 Provides all updated reference prices
LIS Package Structure 1016 Provides with the structure of an off book negotiated LIS Package
Full Trade Information 1004 Contains trade informatioyincludingall MiFIDII regulatory fields
BF Trade 1202 Contains trade information on IBF segment
BF NAV 1203 Contains Net Asset Value infornat on IBF segment
Real Timéndex 1008 Provides all Inderelated statistics
BF Instrument Suspension| 1204 Provides information on instrument status on IBF segment
Statistics 1009 Provides statistics on prices and volumes on an instrument
Index Summary 1011 Provides index level summaries in closing phases
Start G Snapshot 2101 Identifiesthe beginning of &napshot sequence
End Of Snapshot 2102 Identifiesthe end of asnapshot sequence
APA Standing Data 1027 Provides minimal instrument characteristics to be identified
APA Full Trade Information| 1028 Contains trade information, including all MiFID 1l regulatory fields
APA Quotes 1026 Provides systematic internadir quotes

2.1.3.1 Real Time Channels féquities, Fixed Income and Funds Central Order Book

The following table explains which message tygesavailable for each retime channel.

10 Gbps
Unshaped

Only available for 1 Gbps Shaped 100 Mbps Shaped, Compressed
Equities France
and Netherlands

FyR 9¢(
PreTrade PostTrade
Full Order Book Full Order | FullOrder Full Order | Full Order | Reference Data
Order Update Book Order| Book Market| Book Order| Book Market| and Full Trade
Update Update Update Update Information
Start Of Day (1101) X X X X X X
End Of Day (1102) X X X X X X
Health Status (1103) X X X X X X
TechnicaNotification (1106) X X X X X X
Timetable (1006) X
Market Status Change (1005) X X X X X
Standing Data (1007) X
Contract Standing Data (1013)
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Outright Standing Data (1014)

Strategy Standing Data (1012)

BFInstrument Reference (1201)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

X1 x| x| X
X% x| X
X x| x| X

Price Update (1003)

LIS Package Structure (1016) X

Full Trade Information (1004) X

BFTrade (1202)

BF NAV (1203)

Real Time Index (1008)

BF Instrument Suspension (1204

Statistics (1009) X

Index Summary (1011)

! Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Provids
(58)/New Offe With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity Provider (61),
New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provideny (1pglated Bid RLP Retail Liquidity
Provider)(18)/ Updated Offer RLIRétail Liquidity Provider) (19).

3 This message will only provide: Indicative Matching Price (14)

4 This message witlot provide: Indicative Matching Price (14)

2.1.3.2 Real Time Channels for Equities Best of Book

The followingable explains which message types are available for eachimeaichannel.

LR 100 Mbps Shaped,
Shaped Compressed and Conflated
PreTrade

Full Order Book Full Order Book BoB

BoB
Start Of Day (1101) X X
End Of Day (1102) X X
Health Statu¢1103) X X
Technical Notification (1006) X X

Timetable (1006)

Market Status Change (1005)

Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)
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BF Instrument Referend@201)

Market Update (1001) Xt X

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

LIS Package Structure (1016)

Full Trade Information (1004)

BF Trade (1202)

BF NAV (1203)

Real Time Index (1008)

BFInstrument Suspension (1204)

Statistics (1009)

Index Summary (1011)

! This message will provide only: New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provider) (
Updated Bid RLP Retail Liquidity Provider) (18)/ Updated Offer RLP (Retail Liquidity ProvideQlg&Book(254).

2.1.3.3 Real Tine Channels foEquities &rivatives Indices Derivatives, Commaodities, Warrants and Certificates

The following table explains which message types are available for eadimreahannel.

10 Gbps
Unshaped
Available for 1 Gbps Shaped 100 Mbps Shaped, Compressed and Conflated
Equities,
Indices, and
Commaodities
PreTrade PostTrade
Full
Full Order Book Order Best Bid and Full Order Best Bid and RS
Market Undate Book Offer Book Market Offer Full Trade
P Market Update Information
Update
Start Of Day (1101) X X X X X X
End Of Day (1102) X X X X X X
Health Status (1103) X X X X X X
Technical Natification (1106) X X X X X X
Timetable (1006) X
Market Status Change (1005) X X X X X
Standing Dat§1007)
Contract Standing Data (1013) X
Outright Standing Data (1014) X
Strategy Standing Data (1012) X
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BF Instrument Reference (120

Market Update (1001) X X X2 X x2

Order Update (1002)

LongOrder Update 1015)

Price Update (1003) X X X X X

LIS Package Structure (1016) X
Full Trade Information (1004) X

BF Trade (1202)

BF NAV (1203)

Real Time Index (1008)

BF Instrument Suspension (1204

Statistics (1009) X

Index Summary (1011)

1 Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Provids
(58)/New Offer With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity P&ider (
New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RetRil(Liquidity Provider) (17) atdpdated Bid RLP Retail Liquidity
Provider) (18)/ Updated Offer RLP (Retail Liquidity Provider) (19)

2.1.3.4 Real Time Channels for Indices

100 Mbps Shaped, Compeesi
Reference Data and Index Package

Start Of Day (1101) X
End Of Day (1102) X
Health Status (1103) X

Technical Notification (1106)

Timetable (1006)

Market Status Change (1005)

Standing Data (1007) X

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)

BF Instrument Reference (1201)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

Full Trade Information (1004)

BF Trade (1202)

BF NA\(1203)

Real Time Index (1008) X
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BF Instrument Suspension (1204)

Statistics (1009) X

Index Summary (1011) X

2.1.3.5 Real Time Channels for Block

100 Mbps Shaped, Compressed
Reference Data Full Trade Information and Market Status Change

Start Of Day1101) X

End Of Day (1102)

Health Status (1103)

Technical Notification (1106)

Timetable (1006)

Market Status Change (1005)

x| X| X| X| X| X

Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Dafa012)

BF Instrument Reference (1201)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

Full Trade Information (1004) X

BF Trade (1202)

BF NAV (1203)

LIS Package Structure (1016)

Real Time Indefd.008)

BF Instrument Suspension (1204)

Statistics (1009)

Index Summary (1011)

1 Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2.1.3.6 Real Time Channels foBF

100 Mbps Shaped;ompressed
Reference Dafa Trade& NAVInformation andinstrument Suspension

Start Of Day (1101) X

End Of Day (1102)

Health Status (1103)

X
X
X

Technical Notification (1106)

Timetable (1006)

Market Status Change (1005)
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Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)

BF Instrument Reference (1202)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

Full Traddnformation (1004)

BF Trade (1202)

BF NAV (1203)

LIS Package Structure (1016)

Real Time Index (1008)

BF Instrument Suspension (1204)

Statistics (1009)

Index Summary (1011)

1 Reference Data represents hishbonds, ETFs and fundsaracteristics

2.1.3.7 Real Time Channels féfPA

Shaped and Compressed
PreTrade PostTrade
. Standindpata and
Standingata and APAFUIl Trade
Quotes .
Information
Start Of Day (1101) X X
End Of Day (1102) X X
Health Status (1103) X X
APA Standin@ata (1027) X X
APA Full Trade Informatiq1028) X
APA Quotes (1026) X
2.1.3.8 Real Time Channels f@ash LuxSE
1 Gbps Shaped 100 Mbps Shaped, Compressed
PreTrade PostTrade
Fu;;rlger Full Order FullOrder Full Order | Reference Data
Book Market| Book Order| Book Market| and Full Trade
Order Update Update Update Information
Update P P P
Start Of Day (1101) X X X X X
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End Of Day (1102) X X X X X
Health Status (1103) X X X X X
Technical Naotification (1106) X X X X X
Timetable (1006) X
Market Status Change (1005) X X X X
Standing Data (1007) X
Market Update (1001) X2 X X2 X
Order Update (1002) X X
LongOrder Update 1015) X X
Price Update (1003) x3 x3 x3 x3 X
Full Trade Information (1004) X
Real Time Inde008) X
Statistics (1009) X
Index Summary (1011) X

! Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Providi
(58)/New Offer With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity P&Mider (
New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Providemy (1Fdated Bid RLP Retail Liquidity
Provider) (18)/ Updated Offer RLURetail Liquidity Provider) (19).

3 This message will only provide: Indicative MatchirigeP{14)

4This message willot provide: Indicative Matching Price (14)

2.1.3.9 Snapshot Channels fdtquities, Fixed Income and Funds Central Order Book

Compressed and Shaped
100 Mbps

Full Order Book Full Order Book Reference Dateand Full

Order Update Market Update Trade Information
Start Of Day (1101) X X X
End Of Day (1102) X X X
Health Status (1103) X X X
Start Of Snapshot (2101) X X X
End Of Snapshot (2102) X X X
Technical Notification (1106)
Timetable (1006) X
Market Status Change (1005) X X
Standing Data (1007) X
Contract Standing Data (1013)
Outright Standing Data (1014)
Strategy Standing Data (1012)
BF Instrument Referend@201)
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Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

x| x| x| X

Price Update (1003)

LIS Package Structure (1016)

Full Trade Information (1004) X

BF Trade (1202)

BF NAV (1203)

Real Time Index (1008)

BF Instrument Suspension (1204)

Statistics (1009) X

IndexSummary (1011)

1 Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Riddity Provider
(58)/New Offer With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity Provider
(61), New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provider) (17) and diRER& &tail
Liquidity Provider) (18)/ Updated Offer RLP (Retail Liquidity Provider) (19).
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2.1.3.10 Snapshot Channels for Equities Best of Book

100 Mbps Shaped,
Compressed

Full Order Book BoB

Start Of Day (1101) X

End Of Day (1102)

Health Statug1103)

Start Of Snapshot (2101)

x| X| X[ X

End Of Snapshot (2102)

Technical Naotification (1106)

Timetable (1006)

Market Status Change (1005)

Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

StrategyStanding Data (1012)

BF Instrument Reference (1201

Market Update (1001) Xt

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

LIS Package Structure (1016)

Full Trade Information (1004)

BF Trade (1202)

BF NAV (1203)

Real Time Index (1008)

BF Instrument Suspension (120

Statistics (1009)

Index Summary (1011)

! This message will provide only: New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provider) (
Updated Bid RLP Retail Liquidity Provider) (18)/ Updated Offer RLP (Retail Liquidity Provider) (19BooKi&4).
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2.1.3.11 Snapshot Channels fdaquitiesDerivatives Indices Derivatives, Commodities

Compressed and Shaped
100 Mbps
Full Order
Book Best Bid and | Reference Dafeand Full Trade
Market Offer Information
Update
Start Of Day (1101) X X X
End Of Day (1102) X X X
Health Status (1103) X X X
Start Of Snapshot (2101) X X X
End Of Snapshot (2102) X X X
Technical Notification (1106)
Timetable (1006) X
Market Status Change (1005) X X
Standing Data (1007)
Contract Standing Data (1013) X
Outright Standing Data (1014) X
Strategy Standing Data (1012) X
BF Instrument Reference (1201)
Market Update (1001) X X2
Order Update (1002)
LongOrder Update 1015)
Price Update (1003) X X
LIS Package Structure (1016) X
FullTrade Information (1004)
BF Trade (1202)
BF NAV (1203)
Real Time Index (1008)
BF Instrument Suspension (1204
Statistics (1009) X
Index Summary (1011)

! Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Provids
(58)/New Offer With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity P&Mider (
New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provideryl (17dlated Bid RLP Retail Liquidity
Provider) (18)/ Updated Offer RLP (Retail Liquidity Provider) (19)
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2.1.3.12 Snapshot Channels for Warrants and Certificates

Compessed and Shaped
100 Mbps
BEEIIL ?/Irs:\jrle;rét Best Bid and | Reference Daﬂaar?d Full Trade
Update Offer Information
Start Of Day (1101) X X X
End Of Day (1102) X X X
Health Status (1103) X X X
Start Of Snapshot (2101) X X X
End OfSnapshot (2102) X X X
Technical Notification (1106)
Timetable (1006) X
Market Status Change (1005) X X
Standing Data (1007) X
Contract Standing Data (1013)
Outright Standing Data (1014)
Strategy Standing Data (1012)
BFInstrument Reference (1201)
Market Update (1001) X X
Order Update (1002)
LongOrder Update 1015)
Price Update (1003) X X X
LIS Package Structure (1016)
Full Trade Information (1004) X
BF Trade (1202)
BF NAV (1203)
RealTime Index (1008)
BF Instrument Suspension (120
Statistics (1009) X
Index Summary (1011)

! Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2 This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Provid
(58)/New Offer With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity P&Mider (
New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity Provideni (1pglated Bid RLP Retail Liquidity
Provider) (18)/ Updated Offer RLP (Retail Liquidity Provider) (19)
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2.1.3.13 Snapshot Channels for Indices

Compressed and Shaped

100 Mbps

Reference Data and Index Packa

Start Of Day (1101)

End Of Day (1102)

Health Status (1103)

Start Of Snapshot (2101)

End Of Snapshot (2102)

x| X| X| X| X

Technical Naotification (1106)

Timetable (1006)

Market Status Change (1005)

Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)

BF Instrument Reference (1201)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

FullTrade Information (1004)

BF Trade (1202)

BF NAV (1203=

LIS Package Structure (1016)

Real Time Index (1008)

BF Insturment Suspension (1204

Statistics (1009)

Index Summary (1011)

2.1.3.14 Snapshot Channels for Block
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Health Status (1103)

Technical Notification (1106)

Timetable (1006)

Market Status Change (1005)

Standing Dat§1007)

X X[ X| X| X

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)

BF Instrument Reference (1201)

Market Update (1001)

Order Update (1002)

LongOrder Update 1015)

Price Update (1003)

Full Traddnformation (1004)

BFTrade (1202)

BF NAV (1203)

LIS Package Structure (1016)

Real Time Index (1008)

BF Instrument Suspension (1204

Statistics (1009)

Index Summary (1011)

Market Data Channels
Typeof Market Data Channels

! Reference Data represents: all instrumeatsracteristics, scheduled phases and market administration messages.

2.1.3.15 SnapshotChannels foilBF

100 Mbps Shaped, Compressed

Reference Data Trade& NAVInformation andinstrument Suspension

Start Of Day (1101)

End Of Day (1102)

Health Statug1103)

Technical Notification (1106)

Timetable (1006)

Market Status Change (1005)

Standing Data (1007)

Contract Standing Data (1013)

Outright Standing Data (1014)

Strategy Standing Data (1012)

BF Instrument Reference (1202)

Market Update (1001)

Order Update (1002)
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LongOrder Update 1015)

Price Update (1003)

Full Trade Information (1004)

BF Trade (1202)

BF NAV (1203)

LIS Package Structure (1016)

Real Time Index (1008)

BF Instrument Suspension (1204)

Statistics (1009)

Index Summary (1011)

1 Reference Data represenidon Tradedrish bonds, ETFs and fundsaracteristics

2.1.3.16 SnapshotChannels foAPA

Compressed and Shaped
PreTrade PostTrade
StaninrLg(j)Dt:;a and Si\g%ﬁ?&ggd
Information
Start Of Day (1101) X X
End Of Day (1102)
Health Status (1103) X X
Start Of Snapshot (2101) X X
End Of Snapshot (2102) X X
APA Standing Data (1027) X X
APA Full Trade Informatiq1028) X
APA Quote$1026) X

2.1.3.17 SnapshotChannels folCash LuUxSE

Compressed and Shaped
100 Mbps

Full Order Book Full Order Book Reference Dafaand Full

Order Update Market Update Trade Information
Start Of Day (1101) X X X
End Of Day (1102) X X X
Health Statug1103) X X X
Start Of Snapshot (2101) X X X
End Of Snapshot (2102) X X X
Technical Naotification (1106)
Timetable (1006) X
Market Status Change (1005) X X
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Standing Data (1007) X

Market Update (1001) xR X

Order Update (1002) X

LongOrder Update 1015) X

Price Update (1003) x x x4

Full Trade Information (1004) X

Real Time Index (1008) X

Statistics (1009) X

Index Summary (1011) X

! Reference Data represents: all instruments characteristics, scheduled phases and market administration messages.

2This message will not provide: New Bid (3)/New Offer (4), Updated Bid (5) /Updated Offer (6), New Bid With Liquidity Provide
(58)/New Offe With Liquidity Provider (59), Updated Bid With Liquidity Provider(60)/ Updated Offer With Liquidity Provider

(61), New Bid RLP (Retail Liquidity Provider) (16)/ New Offer RLP (Retail Liquidity ProvidegUpdpted Bid RLP Retalil

Liquidity Provider]18)/ Updated Offer RLP (Retail Liquidity Provider).(19)

3 This message will only provide: Indicative Matching Price (14)

4This message willot provide: Indicative Matching Price (14)
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3. MARKET DATA GATEWAY FEATURES

3.1 START AND END OF DAY

G{GFNI h¥ 5F&¢ O6mmnm0 YSaalri3isSa IINB aSyd 2y Sk OK OKI
be sent periodically until another MDG message is sent on any channel of an aggregator (pleaseTlieféfaoet

Data Sequence Numb&dk NI} ANJ LK F2NJ F 3ANBIAF 62N RSAONRLIIAZ2Yyod | 7T
message$1103)will be sent periodically.

¢CKA& YSOKIFIYAAY 3Ida NryiGdSSa GKFG a{GFNI WMDGSlI&¢é omMmnam
G SYR 2F RIF&@X a5D gAff aid2L) a3y yHYRSaAt BSBEISKHR ¥ RA
5 | e1402)messages during a specified period before shutting down.

3.2 BOOKRETRANSMISSION

The Book Retransmission is an automated@/Aocess used by Optig MDG to ensure continuity of the Market Data
feed. It allows to retransmit at start of day the order books data following the previous trading day but also to
resynchronize the Market Data feed in case of high availability event mig @latform (software recovery
mechanism).

This process consisté resubmitting the depth of the booén reattime channelsThis book retransmissiarccurs

I Every morning at the stadf the day.
Intraday in case dflA recovery event

3.2.1 Clear the Book

Before any market retransmission, Optig MDG will send a clear book request.

Yy For the first clear book, at the beginning of the day, customers are expected to clear any stored information fo
any Market Data Update Typmluesreceived the previous day.

y" For any intraday clear bookequest,customers are expected to clear only thkarket Data Update Types related
to the specific order book, listed below, and keep all other Market Data UpdatevBypesunchanged.
1-Best Bid (Cash and Derivatives)
2 - Best Offer (Cash and Derivatives)
3 - New Bid (Cash and Derivatives)
4 - New Offer (Cash and Derivatives)
5- Updated Bid (Cash and Derivatives)
6 - Updated Offer (Cash and Derivatives)
14 - High Dynamic Collar (Cash Only)
15- Low Dynamic Collar (Cash @nl
16- New Bid RLP (Retail Liquidity Provider) (Cash Only)
17- New Offer RLP (Retail Liquidity Provider) (Cash Only)
18- Updated Bid RLP Retail Liquidity Provider) (Cash Only)
19- Updated Offer RLP (Retail Liquidity Provider) (Cash Only)
58- New Bid Vith Liquidity Provider (Cash Only)
59- New Offer With Liquidity Provider (Cash Only)
60 - Updated Bid With Liquidity Provider (Cash Only)
61 - Updated Offer With Liquidity Provider (Cash Only)
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63 - Low Static Collar (Cash Only)
64 - High Static Collar (€ Only)
70- Low LP Collar (Cash Only)
71- High LP Collar (Cash Only)

y" For market by orders, clients will receive an Order Update (1@0@)a Long Order Update (1015) for Fixed Income
segmentg A G K al NJ SiG 51 (I -DeliorioRaye NRRSING &FSR0NJ 12K St o3 A Sy A Y
YnQ 61 SNRBO YR it 20KSNJ FAStRa aSa G2 ydZf | 002 NJ

3.2.2 Morning Book Retransmission

At the initialization of each new trading day the exchange uses the following broadcasting sequence:

1. Date of trading session in Start Of Day (1101)
1 Market Data Sequence Number setto 0
Trading patterns in Timetable (1006)
Instrument characteristics in Standing Data (1007)
Contract reference data in Contract Standing Data (1013)
Outright reference data i@utright Standing Data (1014)
Strategy reference data in Strategy Standing DataZ}L01
Book state inaccessible in Market Status Change (1005)
¢ .221 adrdsSy WLyl OOS&aairofsSQ
f ¢NIRAY3I LISNAZ2RY WhLISyAy3aQ
9 Rebroadcast Indicator: 0
8. Clear book in Order Update (1062)
1 Market Data Action Type: @Deletion of all orders by side
1 Rebroadcast Indicator: O
9. Clear book in Long Order Update (1015)**
1 Market Data Action Type: @Deletion of all orders by side
1 Rebroadcast Indicator: O
10. Clear limits in Market Update (1001)
1 MarketData Update Type: 254Clear Book
9 Rebroadcast Indicator: 0
11. ReferencePrice and Settlemerih Price Update (1003)
1 Market Data Price Type: 12 = Adjusted Closing FrieeOfficial YDSP
1 Rebroadcast Indicator: 1
12. Full depth book in Order Updat&{02)*
1 Market Data Action Type:-HRetransmission of all orders for the given instrument
1 Rebroadcast Indicator: 1
13. Full depth book in Long Order Update (1015)**
1 Market Data Action Type: &Retransmission of all orders for the given instrument
1 Rebroadcast Indator: 1
14. BBO in Market Update (1001)
1 Market Data Update Type:-Best Bid and 2Best Offer
i Rebroadcast Indicator: 1
15. Full depth inMarket Update (1001)
1 Market Data Update Type:@New Bid and 4 New Offer
1 Rebroadcast Indicator: 1
16. End of book retransmigm in Technical Notification (1106)
1 Technical Notification Typé ¢ Instrument Book Retransmission End
17. Closed in Market Status Change (1005)

Noohs®ON
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¢ .221 &adaGrasSy w/ t2aSRQ
1 Rebroadcast Indicator: 1
*Note: The messages highlighted are only applicable on segmenigdprg the order book by orders.

**Note: The messages highlighted are only applicable on Fixed Income segment.

3.2.3 Intraday Book Retransmission

A Market Update (1001) or Order Update (1002) mesdagent for each instrumentespectively filled with Market
Data Update Type @254 - Clear Book or Market Data Action Type & - Deletion of all orders for the given
instrumeng. Then thefull book depth will be resent witbRebroadcasindicatok set to dl€.

For Market Update mesages(1001) limits will beaggregatedand the Market Data Update Type field will &ep
Updated Bidor & ¢ Updated Offeé & 2 NIRI G SR . JetR kAt thefeBd\wf badk tettansmission a Technical
b20AFAOFGAZ2Y oOommnc gL &I MIBYSIY (i 2. A3/TRAVOS (i YiKSA A 2y 9

For Order Update messagék002) each order will beesentwith Market Data Action Type 65 - Retransmission of
all orders for the given instrumeat

In order to differentiate a book retransmission from real timedam& 35343 (KS wSoNRIF ROI aid |

Note: For Fixed Income segment, Order Update (1002) messages are followed by Long Order Update (1015) messa

3.3 SNAPSHOTS

Snapshot is a service proind an image of the market datd a givingime of theday to allow clients to recover from
LI O1 S0 t2aa 2NJ F2NIAYGNIRIFe aAdGFNIao /dzad2YSNE OFy
needed.

Each real time channel has a matching snapshot channel. Real time channggtgvéame information through
different bandwidth speed share the same snapshot channel. An image contains all instruments broadcasted on tt
channel.

An image sent in the snapshot is linked to real time with the Last Market Data Sequence Number freal timee
channel.

This broadcasted image of all channels of an aggregator (see sectidarbat Data Sequence Numbds a snapshot
sequence and cannot be sent more than 1 every 2 seconds. The order of each chagesliima snapshot sequence
is fixed for a day but can change from 1 day to another.

tKS8& gAff dzasS GKS &arkyYS YvYSaal3asSa la NBIFtE GAYS YSaal 3

Here are the snapshot sequences for Cash, Derivatives, Indices and Besit (B&B)
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y" Snapshot sequence for Equities, Fixed Income and Funds:

Full Order Book Full Order Book Trade and
Market Update Order Update Referential channel
channel channel
Start Of Snapshet—) >
Market Status Change—|* >
Market Update with:
1) 1- Best Bid and 2Best Offer
2) 3- New Bid and 5 Updated Bid -
3) 4- New Offer and 6 Updated Offer >
4) 63- Low Static Collar and 64High Static Collar
5) 14- High Dynamic Collar and 16ow Dynamic Collar
| |
Price Update with: -
14 - Indicative Matching Price (Cash and Derivatives) ”
4N End Of Snaps »
Start Of Snapshet >
1
Market Status Change >»
Order Update for each active orders with:
Minimum 5- Retransmission of all orders for the given instrument
2 Seconds Market Update with:
1) 1- Best Bid and 2Best Offer )
2) 63- Low Static Collar and 64igh Static Collar
3) 14- High Dynamic Collar and 1Bow Dynamic Collar
Price Update with: )
14 - Indicative Matchilng Price (Cash and Derivatives)
End Of Snapshet >
Start Of Snapshet——»
Timetable———»
Full Trade Information———»
Price Update without :
14 - Indicative Matching Price
Statisics——»
v End Of Snapshet————»
\ 4 v \ 4
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y" Snapshot sequence for Warrants:

Full Order Book

Trade and
Market Update BBO Referential channel

channel
Start Of Snapsh >
Market Status Chan >
Market Update with:
1) 3- New Bid and 58New Bid With Liquidity Provider
2) 5- Updated Bid and 60Updated Bid With Liquidity Provider
3) 4- New Offer and 59 New Offer With Liquidity Provider >
4) 6- Updated Offer and 61Updated Offer With Liquidity Provider
5) 63- Low Static Collar and 64igh Static Collar
6) 14- High Dynamic Collar and 16ow Dynamic Collar
Price Update with: -
14 - Indicative Matching Price (Cash and Derivatives) '
4k End Of Snaps >
Start Of Snapshet >
1
Market Status Change >
2M g‘é?gr:z s Market Update with:
1) 63- Low Static Collar and 64igh Static Collar ———»
2) 14- High Dynamic Callar and 1Bow Dynamic Collar
Price Update: >
End Of Snapshet >
Start Of Snapshet——»
Full Trade InformatioA———»
Price Update——»
Statistics >
End Of Snapshet————»
v v v v
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y" Snapshot sequence for Equities Derivatives, Indices Derivatives, and Commodities:

Full Order Book Trade and
Market Update BBO .
Referential channel
channel
M Start Of Snapsh >»
N————Market Status Chan >
Market Update with:
A1) 1-Best Bid and 2Best Offer -
2) 3- New Bidand5 - Updated Bid '
3) 4- New Offerand6 - Updated Offer
dk Price Update >
M End Of Snaps >
StartI Of Snapshet >
Market Status Change >
Minimum
2 Seconds Market Update with: -
1) 1- Best Bid and 2Best Offer ”
Prlice Update >
End Of Snapshet >
Start Of Snapshet———»
——Intraday OutrighData———»
——Strategy Standing data——»
Full Trade Informatior———»
LIS Package Structtre——»
Price Update———»
Statistics >
End Of Snapshot————»
v v v v
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y"  Snapshot sequence for Indices:

Indices

—Sart Of Snapshot——p
| Real Time Index————»

Minimum
2 Seconds (—————Index LImmary——p
——————Satistics———p
End Of Shapshot——p

\ 4

y" Snapshot Sequence for Equities Best of Book:

Full Order Book
Best of Book

Sart Of Shapshot

Market Update with:
——1) 16 - New Bid RPand 18 - Updated BARP —p

Minimum 2) 17 - New Offer R(Pand 19 - Updated Offer RLP
2 Seconds
l End Of Shapshot >
A 4

20K a{d0FNI h¥ {ylILBAK20¢ YR a9yR h7T {{YdeRyKPESi ¢b dyYSoaS:
last realtime message taken into account by the snapshot Geguence Numbe@ndSnapshot Sequence behaviour
F2NJ SELX Iyl (A2 yia ZAVSIjdeSy OBa IbNEYSBE NEIO @ ¢KAa fFad a5{b

In the 2 following situations:

I Late connection to the exchange
I Loss of packets on both lines A and B

Members have to process as follow:

i Clear all the market data sent on this cinah

I Listen to the real time channel and start queuing all messages.

i Identify the lowest MDSN from real time feed.

i 2FAG F2NI L {GFNI h¥ {ylLAK2G ¢gAGK | a[lad al Ny S
identified just before on redime. Otherwise the Snapshot might not contain all the missing messages.

I Listen to the entire snapshot image until the End Of Snapshot.

I Discard all the real time messages with a MDSN lower or equal than the Last Market Data Sequence Numk
of the Start ofEnd Of Snapshot message.

T Integrate all the remaining real time messages into the snapshot image.
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i Keep listening real time as normal.

If in the snapshot a packet is missing, then try to get this packet from the second line. If it has nogtbegadwith
the secondine, then use the next snapshot for this channel.

It is important to note that since the Market Data Sequence Number of snapshot channels does not necessari
increment by 1, the sequence number in the start or end shapshot messages mighg lbelanotherchannel and

was in fact not actually lost. In order to correctly identify which packets are indeed lost, please refer to Segtion
Detection and Line Arbitration

y" Example of a late connection to tlechange:

‘ Real Time feed Snapshot feed ‘
Member
Full Order Bool Trade and o Full Order Bool Trade and 2
Market Update| Referential Nc::lhgztneer}ed Market Update! Referential NoCthLalztr?er}ed
channel channel channel channel
First, member has to get from file|
server all the referential files
(Standing Data, Outright Standing
Data, Strategy Standing Data,
_ Contract Standing Data, Tick Size,
PSN '_2041 > Q Pattern Reference Spreashd 2sec
MDSN = 5399 Timetable files) Snapshgt Sequence

Intraday connexion from member

Packets from RT are queued an
packets from Snapshot are took for
L _ 2sec

PSN =531,

MDSN = 5400) Queusd

o

- Start Of Snapshot

PSN = 2042 N Last MDSN: 5399
MDSN = 5401 @z Processing Snapshot
for Full Order Book€————Market Update me:
channel
PSN =532
™ MDSN = 5402; 5403 Queued p End Of Snapshot Snapshgt Sequence
Unqueue Real | Last MDSN: 5399

Time messages
for this channel

m P Start Of Snapshoj
N Last MDSN: 5403

| PSN=533, Queued |
MDSN = 5404 Processing Snapshot . . N
for Tradeand | € Referential messages, Full Trade Information,Price Update

referential channel S'THSHCS

PSN =2043 Normal real < O Snanshd)
MDSN = 5405 time process Unqueue Real :
Time ‘
(MDSN 5402 an|
PSN =534 Normal real
MDSN = 5406; 5407 time process

5403 discarded)
\4 \4 l \4 v v v
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y" Example of a packet loss:

‘ Real Time feed ‘ Shapshot feed ‘
Member
Ful Ordes Bock Trade and Not Listened Ful Order Bodk Trade and Not Listened
MarkeiOncas Referential channel channel ek Referential channel channel
channel channel
PIN=40 |
Snapshot Sequence
MDSN =351; 352 ‘ apshot Spq ‘ 2560
PN =30
MDSN =353
=50 2sec
— A~
MDSN = 354; 355; 356 @ Shapshot Sequence l
Loss of packets and not recovered from line B |
2sec
| Shapshot Sequence l
PN=31 No Packet lost
MDSN =400 7 for this channel |
2sec
_ Sart queue RT feed Shapsh
PN=42 .| Packet lost " apshot Sequence
MDSN = 401 > detected [ %] ndlisennex
snapshot)
Sart Of Shapshot
[—— a0l —1
=43 Processing Shapshot Last MD'-:N-“‘Ol |
- — ieued for Full Order Book 2sec
MDSN = 402; 403; 404 o i [ €«—Market Update messages— Shapshot Spquence ¢
|
End Of Shapshot
Unqueue Real | Last MDSN: 401
Time messages ‘
for this channel
PN=44 | Normal real
MDSN =405 7| time process
VL 4 L v A A \ 4

y" How to use information type
MDG offers another mechanism in the snapshot to resynchronize only for a subset of the information whatever the
Symbol Index.
Thisinformationis functionally gathered into information type:
I For Market Update, the information types are BBO, Full Depthai€@and Full Dah Best of Book (Please
referto the table below in this section to have all the Market Data Update Type for each Information Type)

I For the other messages, every message type is in a single information type (ex: all the order updatemess
FNB Ay GKS AYyF2NNIGA2Y (&L ahNRSNJ ! LRGS0

For example, if members are only interested into the information type BBO and they have lost a packet in-the rea
time and they have to use the snapshot to recover, they can detect if the lost packet mtasany BBO information.

To do so, members have to look at the Market Data Sequence Number (MDSN) of snapshotted messages. If for ¢
information type, the MDSN in a snapshot message is lower or equals to the MDSN of a message received in real ti
(for this information type), it means that no messages have been lost for this information type.

The following table provides the exact mapping between Market Data Update Types and Information Types.

Market Data Update Type Information Type
1- Best BidCash and Derivatives)
BBO
2 - Best Offer (Cash and Derivatives)
3-New Bid (Cash and Derivatives) Full Depth
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Market Data Update Type Information Type

4 - New Offer (Cash and Derivatives)

5 - Updated Bid (Cash and Derivatives)

6 - Updated Offer (Cash and Derivatives)

58- New BidWith Liquidity Provider (Cash Only)

59- New Offer With Liquidity Provider (Cash Only)

60- Updated Bid With Liquidity Provider (Cash Only)

61- Updated Offer With Liquidity Provider (Cash Only)

14 - High Dynamic Collar (Cash Only)

15- Low Dynamic Collar (Cash Only)

63- Low Static Collar (Cash Only)

64 - High Static Collar (Cash Only)

70-Low LP Collar (Cash Only)

71-High LP Collar (Cash Only)

91- AQS Expansion Factor Collars

92 - Collar Expansion Factor

93- CollarEnabled

94 - Collar Disabled

98- FSP Triggered

252- Static Collar Reference Price (Cash and Derivatives)

253- Dynamic Collar Reference Price (Cash and Derivatives)

16- New Bid RLP (Retail Liquidity Provider) (Cash Only)

17- New Offer RLP (Retail Liquidity Provider) (Cash Only)
Full Depth Best dBook

18- Updated Bid RLP (Retail Liquidity Provider) (Cash Only)

19- Updated Offer RLP (Retail Liquidity Provider) (Cash Only)

Membersthat connect late just have to takée full snapshot and synchroeizvith reattime.

Examplel:

If members have the following from the real time:
MDSN for BBO =98

MDSN for Full Depth = 80

MDSN for Collars = 45

And if in snapshot the Last Market Datg8ence Number is 100 with:

MDSN for BBO = 100 (meaning all thessages wher&larket Data Update Type with a value that matches BBO
Information Type have a MDSN equal to 100)

MDSN for Full Depth = 80

MDSN for Collars = 45

It means that members need tecover all the BBO Information Type but not Full Depth and Collars.

Example 2:
If the last MSC message sent had MDSN 80, then all MSC messages in snapshot have MDSN 80

Example 3:
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If the last Best Bid sent has MDSN 1000 in thetiesd channel, therall Market Update message for Best Bid and
Best Ask updatestypes 1 and 2) will have MDSN 1000 in the snapshat too

3.4 COMPRESSION

Optig MDG will use LZ4 compression in block mode with no headers. It will be available-fioneeabhrket data used

on low bandwidth connections (100Mbps) and for all snapsh@sly the body of the Market Data packetdl be
compressed, excluding the packet header. It should be noted that a compressed market data packet can conta
several different messages, which arecalinpressed into a single packet.

On compressed channels, it is possible to have compressed and uncompressed packets. The compression flag in
packet header defines if the packet is compressed or not.

The maximum extracted packet size cannot be gredtant8192 bytes.

Please seéppendix ADisclaimerdor LZ4 disclaimers.

3.5 SHAPING

Yy Optig MDG Traffic Shaping
Optig MDG Traffic shaping is used for 1Gbps connections otimeamarket data and for 100Mbps connections on
reaktime and snapshot market data. Traffic shaping by Optig MDG is used to:

I Optimize the use of available bandwidth on 1 Gbps and 100 Mbps connections

I Prevent packet loss: Optiq MDG will keep track of what is being sent out per millisecond and will use thi
information to guarantee packets will be sent respecting the available bandwidth

I Guarantee performance available orGbps and 10Mbps connections
I Minimize latency

y' Optig MDG unshaped
Optig MDG will provide unshaped rei@the market data forclientson 10Gbps connections. Unshaped means that
messages are sent out without any restrictions and this is made available for:

i Cash Regulated Market&quities- France and the Netherlands

I Cash Regulated Market&ETF

T Derivatives; Index Futureg, France and the Netherlands

I Derivatives Index Options France and the Netherlands

The following simplified examples illustrate how a shaped channel behaves when no shaping happens and in case
shaping.

This shows the number of bytes toné for each millisecond. Hence on a 100Mbps channel, we have a maximum
bandwidth capacity per millisecond of 12 500 bytes (@00 000 bits / 8 (to get bytes) / 1 000 (to get milliseconds)).

With the following set of data (no shaping):

Millisecond Number of bytes to send or] Remaining from previoud
number this millisecond millisecond
1 7 000.00 0
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Millisecond Number of bytes to send orf Remaining from previoug
number this millisecond millisecond
2 11 000.00 0
3 8 000.00 0
4 12 000.00 0
5 10 000.00 0
6 12 000.00 0
7 9 000.00 0
8 11 000.00 0
9 12 000.00 0
10 9 000.00 0
We have this irthe feed:
14000
@ 12000
=
S 10000 -
g T
p E 8000
z 2 om0
‘s E
K 4000 -
5
z 2000 -
o
1 2 3 4 5 & 7 8 g 10

We can see that nothing uses more than the bandwidth acceptance (red line) and the average use of the bandwid

Milliseconds

(green line) is lower (10 100 bytes per millisecond).

Now if we take the following set of data (shaping):

Millisecond Number of bytes to send or] Remaining from previoug
number this millisecond millisecond
1 12 000.00 0
2 5 000.00 0
3 27 000.00 0
4 15 000.00 14 500.00
5 10 000.00 17 000.00
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Millisecond Number of bytes to send orf Remaining from previoug
number this millisecond millisecond

6 20 000.00 14 500.00

7 5 000.00 22 000.00

8 3 000.00 14 500.00

9 7 000.00 5000.00

10 9 000.00 0

We will have shaping:

Mumberof bytes sent on this millsecond

Milliseconds

In green the packet that will be sent the next millisecond since it was not possible to send it immediately.

Hence on the feed the emission will be the following for this second:

© 2020Euronext N.V- All rights reserved.

Millisecond number | Bandwidth use per millisecond

12 000.00

5 000.00

12 500.00

12 500.00

12 500.00

12 500.00

12 500.00

12 500.00

©| 0O N| o Oof &~ W] N| -

12 000.00

=
o

9 000.00
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3.6 GAP DETECTION AND LINE ARBITRATION

The Packet Sequence Number (please see Market Patket Header) should be used to detect gaps in the
transmission of packets.

Line A Line B

PN PSN
101 101
102 102
103 103
104 104
Dropped packet can
Gap detected ‘ ‘ be recovered from
Line B channel
106 106
107 v 107 v

Using this method, a lost packet can be recovered from the second line. In case of packet loss on both lines, then t
shapshot mechanismshould be used.

UDP packets can potentially arrive unordered and potentially sent twice. As such, systems should be able to reord
the packets and detect duplicate packets.

3.7 SYSTEM FAILURES

Yy High Availability

The High Availability (HA) functionality opti MDG is set up to ensure that there is no loss of service during an
outage on the primary publisher, such as a hardware failure. Failover to a secondary publisher can be identified by t
change of sequence in the Packet headers (the Packet Sequeicd BSUNJ NBa Gl Nl a G2 amé |y
GKS at ! O1Sd Cctl3a¢ FASEIR AYyONBobvarowb FRaMé ©g X 66 LINE ¥ dzt
The HA failover is designed to be as transparent as possible, and multicast gndypsts will not change. However,
there are specific details that must be considered.

When a market data source restarts and is not able to keep its sequential behaviour, the Market Data Gateway initiate
a new start sequence for this source. The MafRata Gateway then sends an order book retransmission sequence,
and a list of corrected trades asynchronously inside thetiead channel used for trades. These messages are flagged
Fa + NBUONIyavYAaarzy O6NBONRIFROFald LYRAOFG2NI asSid G2 a
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As the systemsiasynchronous, some trades might be lost in case of a matching engine failarefore, the trade
retransmission should be used to update the status of each trade that is resent, to complete trades not already take
into account, and even in certain &ss to indicate that some trades should be removed.

Please refer t@3ook and Trades Retransmisstorhave all details on howetransmitted books and trades are

In case of a MDG restart:
T Cfi\éyiié KI-@SI@@. QfaISTAKSTHEHRO 60o0AGa M (G2 o0 G2 YI 7
trading day.

T On reaitime channeldhe Market Data Sequence Number (MDSN) is reset to 0 and first functionahgeess
that MDG receives gets MDSNu@d higher.

I Messages thawill be sent in snapshots, while there is no message to be resent in real time, will have a MDSI
set to "0"(so several messages inside a snapshot can share the same MDSN).

I dients need to take into account that the Last Market Data Sequence Number (DNTfB8 Start and End
h {yIFLAK2G YSaal3aSa FNB aS4dipofiMDGYnQ YR y20G aSi

y" Disaster Recovery Site
In order to mitigate any serious outage in the primary data centre, a secondary data centre is online in standby mod

Clients should ensure that all configurations surrounding the secondary data centre are included, as described in tl
Euronext Optiq Market Data Gateway Producti@mnd External User Acceptance Environmesidcumens.

y" Client System Failure

Realtime and snapshot market data will be available on two different multigastips andwill allow clients the
possibility to set up more than one receiving system processing the same data. In case of client system failure, tl
backup client system shéiicontinue to process the retilme and snapshot data sent on the second multicast group.

3.8 TRADHERETRANSMISSION

Trade retransmission will only be used in casélAfevent recovergnd will be sent on the redgime channels. The
retransmission will alwaysisl NII A GK GKS ¢ SOKY A Ol f dTecAnicdl Rokifiodtiah Nyasg” €
GTrade Retransmission Start olmynR) O2y G Aya GKS awSONIvyavyArAaarzy { G N
fields. These times define a time window: all trade®NB @A 2 dzaf & NBOSA PGSR A (K )

Fy «a
6AYR2¢ Ydzald 0S O2Yy&aARSNBR AYyglIfAR® ! ySg acCdzZ f ¢NIFR
TASEtR aSid G2 améeé oAaff 0SS aSydio ¢CKSOENARSONBARYYAYEX

GTrechnical Notk O (1 A 2 §Trade Rétl&nsnYission Bnd 0 MM U

Note: if for a time window that contains trade(s) onrgah YS FSSR o0dzi y 2 & CdzinessageNd R ¢
I NB NBONRIFROIF&G Ay 2000FAS Vi AlRKY/SE  GOOMVOIKCYOA OnSta & 3Sax (K S
received in reatime.

3.9 HEALTESTATUMECHANISM

The Health Statusiessagesvill be broadcasedon all channels repeatedfuring the day, from the timéhe Standing
Datamessages are broadcastuntil the End of Day messagase sent The Market Data Sequence Number for this
message will be the last Market Data Sequence Number of the message sent by the aggregator of thisptbasael (
be advisedhat this message can 1@ been sent on another channel managed by this aggregator).

For aggregators and detailed descriptipleaserefer to thesectionMarket Data Sequence Number
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Production Timetable

For Snapshot, please refer fbechnical messages in Snapshot channels

3.10 PRODUCTION TIMETABLE

TheTimetableis an overview of the events during a trading day that impact market data actligntsshould also

refer to thed ¢ A Y S inksealye@@06)specificatiors for full details

3.10.1 Euronext Cash and Derivativddarkets

Event Time CE] for for

Cash

Time CEJ
Derivatives

Comment

File Download

Clientswill connectvia HTTP$% download XML SBE template

(except for| 2:00 am CET Standing Data filg Timetable fils, Tick table, Reference Spread
Indices) Feed configuration fikkand Pattern ID file

Aolication Sending Start Of Day (110hgssageand frequently repeatedwith
stZFr)t-up 2:00 am CET Rebroadcast Indicator set to N) &ntil the beginning of the Standin

Data emission in the morning.

Standing Data
and Timetables

The Exchangevill send Standing Data (100Wessagedor each
instrument and on all marketsexcept ISE IBF BF Instrument

Retransmission

in the feed| 3:00am CET Reference (1201) messages for ISE IBF, dolpwed by the
(except for Timetable (1006jnessagdor Cash markets only.
Indices)
Retransmission of books and associated messages fr@avious
day.
Book 4:00 am CET This will contain Market Update (1001) or Order Update (10

messagesand for some instruments the Price Update (10(
messages

Indices files ang

Clients will have access to Indices standing data on EFS ancde

system close

messages sent 6:00 am CET them in the feed.
quadcast 7:00 am CET Start of Indices emission in the feed.
Indices
Follow the trading timetable as scheduled in the Timetable mess
~ | (1008).
Market ~ Status| Al _along _the Al a_llong the trading Refer toTrading Day Schedule: Timetable Mecharsection for full
Change trading session | session .
details.
Clo_smg and Between 5:30 and 9:5
Daily NA m CET
Settlement P
Onti MDG The market closesnthe End Of Day message (1168)ission. It will
plg 11:00 pm CET be sent for 15 minutes with snapshotessage. No other message

will follow for a given trading Day.

3.10.2 EuronextAPAand Euronext Synapseaciliies
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Event Time CETJfor Time CETJfor Comment
APA Euronext
Synapse
Application Sending Start Of Day message (1184 frequently repeatedwnh
P 2:00 am CET Rebroadcast Indicator settbmé 0 dzy G At GKS TFA
startup sent out

Trading hours Time wherEuronextSynapse functional messages can be received

Not Applicable 9:00 amCET

start-up

Tradmg hours Not Applicable 5:30 pm CET Time whenEuronextSynapse functional messages are not poss

closing anymore.

Optig MDG The market closesn the End Of Day message (11e®)ission. It will
plg 11:00 pm CET be sent for 15 minutes with snapshotessagse. No other message

system close

will follow for a given trading Day.

3.11 MULTICAST GROUP UNJOINING

The process of subscribing to a multicast group ID B alsl Y26y a a22AyAy3IE | Ydzd
GSNXYAYlFGA2yS GKS OtASyidiQa K2a(l aeadtSy akz2dZ R AaadzS
K2zaitiQa 20t ySige2N] o

L¥ | Ot ASyd LW AOIGAZY
F2NJ 0KS Ydztf GAOIFad 3INRdAzZLI &
local network.

Bhaays§B s
dzo & ON

¢tKS d22AYé€ YR ddzye22Ayé LINPORIEtSEiond akBproddad hérB, ladiRey arelzy
ALISOATAO (2 GKS dzaSNDa 2LISNIGAYy3a aeadSY FyR LINRPANIY
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4. MESSAGING PROTOCOL

41 OVERVIEW

MDG messages will be sent witrarMarket Data Packet that will beroadcastusing multicast UDP/IP standardh
Market Data Packet will be composed of N complete messages. A single message will never spread across mult
packets.

The maximum length of a packistL400 bytes and does not include UDP/IP protocol fields.

Each mesageisSY NA OKSR GgAUGK | AGCNIYS¢é FTASER FT2ftft26SR o6& |
YSaal3dsS AyOtdzRAy3a (KS f Sy Ifields TAchollowikgBiagtad shbws $é striicyirR of & { .
packet:

IP
UDP
Packet
Next SBE
1st SBE Message
Header Message(s)
P Heaer Market
upp  |Pata Repeating Section 1 X
Packet SBE
Header | Frame Header Block Repgating Rep. | Rep. Rep.
Section Sec. Sec. X | Sec. X
Header la 1.b 1.n
2 n X1 X1 X1
n bytes | 8 bytes | 16 bytes - 8 bytes - 2 bytes s | s X - X

Client applications should check that the length of the Market Data Packet (indicated in the UDP datagran
matchesp @ ¢ 6 0 i O DX T'VRA W& Qi | 6 "QAM Q QEEDAID ) GCXN'Q.df Me length of the

LI 01 S R2SayQid Yl {tleikthdipicRet shaulfl PelcdnIiderSocorfued.3 G K

A message can contaimrepeating sections for a tradingyvent, but clients should not base algorithms on repeating
sections since these repeating sections can also heriessages.

© 2020Euronext N.V- All rights reserved. 450f 236 4.4.0



Messaging Protocol
Market Data Packet Header

Messages Specification
Optig MDG Client Specification

4.2 MARKET DATA PACKET HEADER

The packet header is described below:

Values Presence

0..2"642

Field Description Format Length

Epoch 8
Time in
Nanoseco
nds

Packet Time | Time when the packet is pushed to the clients (Time in nurr Mandatory

of nanoseconds since 01/01/1970 UTC).

Packet 0..27322
Sequence

Number

Each channel has its own PSN sequence. StartingIfiatm Numerical 4
every MDG start and increasing by step of 1. In case of ID
overflow (over 4.2 billons) Packet Flags will increase for bits
6. With this mehanism the PSN has 35 bits available.

Used to flag information (LittlEndian): Bit O:
Compression
- 0 = body of the packet is not compressed (t
body is the packet without the packet header)
- 1 = body of the packet is compressed
- Bit 1 to 3: will be set to 0 every morning af
incremented for each restart of MDG in the same ¢
(wrapping to O if the field overflows)
- Bit4to 6: used if the Packet Sequence Nun{BSN)
goes over (2732). They are PSN high weight bits
- Bit 7:is set to 1 when in the packet there is a Start
Snapshot (2101) message, 0 otherwise
- Bit 8:is setto 1 Wen in the packet there anEnd Of
Snapshot (2102) message, 0 otherwise
- Bit9:is set to 1 when in the packet there is a Heg
Status (1103) message, Start Of Day (1101) mes
or End Of Day (1102) messagetBerwise Bitl0 to
15: for future use

Mandatory

Packet Flags - Numeical 2] 0.2M62 Mandatory

Channel ID Identifies the channel. Numerical 2 | 0..27°162

Mandatory

dient applications should check that the length of the Market Data Packet Badighes the sum of message sizes
(indicated in the Frame fieldlf not, then the packehas tobe considered corrupted

The Market Data Packet Body size is also the:

I UDPdatagrampayloadsize minudl 6 bytes for Packet Header size
T Uncompressed body ®4f the packet was compressed
Note: The Packet Header will not be compressed in compressed messages.

4.3 SBE MESSAGE STRUCTURE

A Market Data messagde composed of the following parts:

SBE Message Structure

Repeating Section 1 X
Frame SBE Headel| Block : -
Repeating - Sectior Rep Secla RepSeclb | X Rep Sec1.n X
Header
2 bytes | 8 bytes n bytes 2 bytes X1 bytes X1 bytes X x1 bytes X
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Messaging Protocol
SBE Message Structure

Themaximum length of a message B8#bytes(maximum packet length (1400 bytes) minus the packet header length

(16 bytes))

The SBE Header is defineda®ws

Field

Short Description

Format

Len | Values

Presence

Block Length

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

Numerical

2] 0..2M62

Mandatory

Template ID

Identifier of the message template.
This is thamessage type of the
Market Data messages.

Numerical ID 2 | 0.27162

Mandatory

Schema ID

Identifier of the message schema
that contains the template. Used to
differentiate Exchange
Specifications.

Numerical ID 2 | 0.27162

Mandatory

Schema Version

Version of the message schema in
which the message is defined. Use
to add messages and/or modify

some others.

Numerical ID 2 | 0.27162

Mandatory

The Repeating Section Headedefined adollows:

Field Description

Length

Values

header L

Repeating | Defines how many times the repeating section
section repeated and the length in bytes of a repeating secti
AF (GKS

Aa asSit G2 an¢

2 bytes

(the first byte for the
length and the second
byte for the count)

From 0 to 254 for
both

A Schema ID is composed of Template IDs (or message types) and each Template ID has its own Schema vel

(message version).

Please note that the SBE Header and Repeated Section Header must be present on the wire for each message (S
Repeated Section Heker only for messages that have a repeated section), but for readability purpose it is not
represented in the message structures in this document.

The ExchangprovidesSBE Template XMilesthat contain all message types supported by MOGent systemsan
decode SBE messages from MDG using the schema and template files as below:
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Euronext

¥

SBE Encoder < BETemplate
\ 4
SN
\ 4
dient SBEDecoder < SBE Template

I

Market Data Message

44  SBE BACKWARD AND FORWARD COMPATIBILITY

The aim of backward and forward SBE compatibility is to allow members to choose to updatéatesh&BE version
or remain in previous versions.
To do so, the main element is the SBE version provided in SBE Template file. This SBE version is in the attrib

GOSNEAZ2YE D khingeomnreisage, FiefdDr pSskiiekalue (for enumeratebitonap) in the SBE Template
file, are flagged with attributes:

I SinceVersion for additions

I deprecated for removals

Each of the above attributes will be set with the value of the SBE version when the change odssiisadttheir
value cannot be greater #n the SBE version.

It is crucial for members to check for each new SBE Template if the compatibility is insured and until which version
order to update if necessary.

These compatibilities are nensured for the following situations:

T New fieldadded whereverexceptif added atthe end of the block oarepeated section

I Existing field length changed

I Field, message or possible value name changed

i C2NJ SydzyYSNI 6§SR FAStRZI AT (GKS @I tdzS Aa OKI yom8R 0SS
to 99)

The following describes the mechanism for each compatibility:

y" New field compatibility
Consider SBE version is set to 5.
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LT AY F Yv$8&aalr3as | FASER Kra 0688y FRRSR G GKS S¢R 2
then members that are not interested by this new field can ignore it.

To ignore it, members are using the SBE Version 4 (or lower) that has not this new field. Therefore, the block length
the SBE header does not include the field addedeirsion 5. Then SBE Decoder when processing the new message
will process all fields inside the block length in SBE version 4 and ignore the new fields in version 5 to contint
processing the message with the repeated section header.

Same logic is used fdield added at the end of the repeated section. The length of the repeated section is in the
Repeated Section Header and it is not the same size between version 4 and 5.

y" New possible value compatibility

If a new possible value is added in SBE version 5,8 Af f 06S Tt 33ISR 6A0GK aairy0OSH
interested by this new possible value will potentially receive this new value but will have to define a specific behaviou
They can for example ignore it.

Yy New message compatibility

In case anew message is created and until the member wants to ulg itpdating the SBE versiahis message will
be ignored.

Yy Removals

The fieldor message or possible valudl still be sent with @onsistentvalue in order to ensure theompatibility and
wilf 0SS FfF33SR ¢gAGK GKS FGGNROdzIS 4RSLINBOFGSReE @

NOTE: In case Euronext breaks the SBE compatibility, client will be made aware in timely manner.

For the more in depth detailed explanation of Euronext implementation of the SBE protocol, clients are intated
refer to the dedicated Optiq Notice SBE Template Introduction and Compatibility Rules
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5.

MESSAGE OVERVIEW

5.1 TECHNICAIORMATFIELDS

The field formats contained in the messages will adhere to these rules:

Binary datdsin Intel byte order (LittleEndian)

Allintegers are unsigned numeric signed binandza A y3 (62 Qa O2YLX SYSy i YSiK
All message fieldare sent for every message. Only tfield values will be broadcast (field names in this
document are only for reference purpose).

All field sizes aréxed and constant

Segmentation of messages acrgsacketsis not supported, soa message will never straddle a packet
boundary.

Even if it is noalwaysmandatory to be able to process last message version (Schema Version), it is mandaton
to check each updatfor important or regulabry updates.

NULL VALUES

SBE allows optional fielagth a null valueThe applicale NULL value is defined in the SBE Tateffile. In
YSaalr3aS FyR FASER ALISOATAOFIGAZ2Yyas 2yfteée GKS y2a vy
All text fields (Text and Alphanumerical Id that have more than 1 character) have a specific null value that
not defined inthe SBE Templat&his null value is binary 0 (/0) for each character.

LEf &! f LKIYydZzYSNAOFE L5é | YR & ¢-§ lefiiatigned &l hult paddet@)S | ¢

Format fields Description Null value

Stiing type identifying arelement, left aligned and completed with ny Each character is a UBF

Alph icalD
phanumerical padding (0). null code point\0)

Signedor unsignechumerical field representinthe price multiplied by the] Null value defined in SB
Amount quantity. Template
See the description iRrice, Quantity, Ratio And Amount Formats

Array of bits, each bit specifying whether an optionalueis present(set | No null value
2 oamad@aSd G2 éndad) oAy [AGGE S
E.g. For th@rade Qualifier bmap fieldif its bit inpositionzero(0) is set to

Bitma|
P one (9 then it defines the trade as an Uncrossing Traktehe same time
bit in position one (1) can also be set to one (1) which wilhis case
indicates that this is alsofrst Traded Price
This field acts as an enumerated field with the possible values 0 (fal§ Null value defined in SB
Boolean (true) or null value. Template
Date Date of an even(in number ofdayssince01/01/1970 UTG 01/01/1970 is| Null value defined in SB
GKS RI& anéood Template
) Number of decimals associated to a numerical field. Null value defined in SB
Decimal Places o . )
See the description iRrice, Quantity, Ratio And Amount Formats Template
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Format fields Description Null value
Information having a delimited set of possible values. Null value defined in SB
Template
Note: The null value herg
Enumerated

depends on the technica
type which can be unsigne
integer or character.

Epoch Time in UTC Timestamp indicating the number of nanoseconds since el Null value defined in SB

Nanoseconds (January the £1970). Template
Integer Time in| UTCTimestamp using an integer to define the time as hhmmss. Null value defined in SB
hhmmss Template

Intraday Time in| UTC Timestamp indicating the number of seconds since the beginni| Null value defined in SB

Seconds the day. Template
. Generic numecal field on unsigned integer. Null value defined in SB
Numerical
Template
. Numerical field identifying an element. Null value defined in SB
Numerical ID
Template
Bri Signed nmerical fieldrepresenting a price Null value defined in SB
rice
See the description iRrice, Quantity, Ratio And Amount Formats Template

Unsigned numerical field representing a quantity of elemégfidsexample| Null value defined in SB
Quantity a number of shares). Template

See the description iRrice, Quantity, Ratio And Amount Formats

See the description in83- Sequence Numbers Null value defined in SB
Sequence
Template
. . Generic numecal field on signed integer. Null value defined in SB
Signed Numerical
Template
Text in UTH, left aligned and completed with null paddingy. Each character is a UBH

Text

null code point\0)

5.2 DATE AND TIME CONVENTIONS

Times and Timestamps are expressed in UTC (Universal Time, Coordinated) and are synchronised using Precision
Protocol (PTP). They are defined in number of nanoseconds since 01/01/1970 UTC based on Unix Epoch or numbe
seconds since the beginningtbe day.

Phase Time and Scheduled Event TimeCikshmarketsare expressed in an unsigned integer 32 to define a time in
hhmmss UTClhus.this time is in the rangérom 0 to 235 959. Each time 60 (seconds) is reached, it increments the
hundreds by 1 athseconds areeset to 0. The same appliesery 60 minutes (or for eaéhcrementof a second when

we have 59 minutes and 59 seconds)stemincrements the 10 thousands by 1 and reset all the inferior figures to 0.

Example: if we have 25959 (2h 59m 5%3¢ next second will be 30000 (3h Om 0s).

5 4S& FNBE RSTFAYSR AYy ydzYoSNJ) 2F RIF@ad AAYOS nMKAMKM®PT
Dates and Times formatted for ESMA reporting (MiFID Il) are defined with a 27 bytes character string following IS
8601:

YYY-MM-DDThh:mm:ss.ddddddZ.
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Where

I AYYY¥is the year

I &MMéEis the month

I dDxis the day

i GEAA o O2yaildlyd tSa0SNyYWRSFDE Al lyhimdS. dadddddzi 2 NJ 6 S 6 S

I ¢hhéis the hour

I dmméis the minute

I ¢ss.dddddd is the second and its fréion of a second
I @Zisa constant letter standing fddTC time.

5.3 SEQUENCE NUMBERS

The feedcontains two sequence numbers:

5.3.1 The Packet Sequence Number (PSN)

The Packet Sequence Number (PSN) is part of the packet header and should be used for UDP igeyedietpetcket
ordering. Each channel has its own PSN sequence.

5.3.2 The Market Data Sequence Number

Aggregators are MDG internal components that are dealing with a set of channels. The Market Data Sequen
Numbers are managed at the aggregator level. Each afnthem has its own sequence, starting from 0 and
incrementing by step of 1 along the day. Since clients may listen to only a subset of the channels managed by o
aggregator, they Wl not see all the Market Data Sequence Numbers in the messages thépmethe channels they
listen to. Therefore,on one channel the Market Data Sequence Numbers will increment all along the day but not
necessarily by step of 1.

The behaviour of the Market Data Sequence Numbers for the following messages is differase. feker to their
message definition for further explanations:

i a{dFNJI hT 5F&¢ 6mMmMaAmO
i 9YR hT 51@&¢ OMMAHD
i al SFHETGK {dFddzaé ommnodv
Reminder For gap detection: please use the Packet Sequence Number (PSN).

5.4 PRICEQUANTITY, RATIO AND AMOUWDRMATS

All prices must be processed with two values: the price value in an integer and its scale code. Each instrument mt
be linked to the associatedrice / Index Level Decimdiem the Standing Data message or file.

Prices must be calculated according to the following formula:

Price=

7

For example, a price of 27.56 can be represented by an Integer of 275600 and a Price / Index Level Decimals of 4.

© 2020Euronext N.V- All rights reserved. 52 of 236 4.4.0



Messages Specification Message Overview
Optig MDG Client Specification Trading Day Schedule: Timetable Mechanism

Of @ H LINAOSE IINB y20( dzAaAy3d G(GKS ISYySNARO FASER 0208
O2YLJzi SR AyaidNHzySyid LISNI AyadNHz¥Sydz GKSe& KI @SePriceRSR
Decimal§ | $trike Rrice Decima@is®

Note 1: The same mechanism is used for:

i All quantitiesthat are calculatedvith Quantity Decimafs
I All rdios and percentagewith Ratio/ Multiplier Decimals
T All anounts with Amount Decimals

Note 2: Pricesguantitiesand amounts for MiFID 2 do not follow thisice / Index Level Decimddehaviour. The
complete format is described in tHéeld Description

5.5 TRADING DAY SCHEDULE: TIMETABLE MECHANISM

A trading day (or business day) is a day when the Exchange is open and allows buying and selling financial instrume
A trading day cannot span several calendar days. Typical trading days are Monday through Fridiedihpdays
are the weekends ansbme holidays.

5.5.1 Trading Cycle

During the trading day, financial instruments are traded followirigading cycle which is the sequencing of market
transitions (up to 30) and market events scheduled at predised within a defined duration.

Yy Market transitbn
A markettransition is the tiggering of a new Market Phaddarket phases that can be scheddlim a trading cycle
are the following:
i WLyl OOSaaAofSQY y2 00Saa (2 (KS ayandleséen twattadidig O |
dayst 9ljdzA @I £t Sya G2 | WR2gyQ auliddza 2F 0KS UNF¥ RAYy3
i W/t 2aSRQ VYisfulilyKaGailawé fdIJMErkiet Operations, who can perform consistency checks and other

operations; Market participants can modify and cancel their orders (no order creatioBeivative markets
and cancel only on Cash markets
i W rEtQYy GKS YFENJSG Aa F@FAflrofS G2 YIENJSG LI NI
information is broadcast, such as the best bid/offer prices (BBO), the Indicative Matching Price (IMP);
i W YyONRAAAYIQY GKS YIGOKAY3a SyaAayS |LILXASaE Fy dzy(
prices higher than offer orders) are matched,;
i W 2yUAYydz2dzaQY SYyGSNAyYy3a 2NRSNE FINB YIGOKSR a az?2
Yy Market Evens
Market Events provide specific information to market participants, such as the expiry time of amiastr
There are two types of market events:
I Market events explicitly configured within the trading cycle pattern;

I Market events triggered by Market Operais or the trading engine itself (out of scope).

Yy Link between a product and its Trading Cycle

2 Please see exceptions for fields like Leg Ratio
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Eachproduct (respectively a cash instrument or a derivative contract) is linked to a Trading Cycle indicating the
sequence of market transitions and market at® The Trading Cycles are identified by a field provided in referential
data: Pattern Identifier. It is available either in on the feed through respectively Standing Data (1007) and Contra
Standing Data (1013hessageor on EFS through Standing Datest The timetables themselves are provided in a
dedicated EFS fileTimetable Fil¢1006)

5.5.2 Broadcast Information

y Start of trading day
At the beginning of the Trading Day and before traders start sending any orders, the Matching Engine generates a
broadcasts:
i1 a¢AYSGlIoftSéd YSaalrasS F2NJ SIOK GNIRAy3I 0e0ftS LI
phase transitions and market events to be triggered for the coming trading day;
i1 dalNyYSGO {dlFddza 7/ KFy3aSé Y ahich WS in & QudiaenSdd 6tétus braviyodeNd
2NRSNJ SYyiNE NB2SOUA2y Ftl3 Aa aSa G2 ané 6hNRSN
Market Participants that the Instrument cannot be testi

y" Throughout the trading day
Throughout thetrading day, the Matching Engine generates:
i1 a¢AYShlFrofSé YSaalasS SI OK (A YcScleaflandnt®dt; h LISNI GA2Y
il dal Ny SG {aGF ddza / KI y 3 Sransitorsfar aded/ &ived contraidt fr&n odehmarket 2 F
phase ino another one;
i1 dal Ny SO {dF Gdza /1 Kl i &ansitiorSer aderidaBvesnsirunient fom orfe ¥t&us 2 T
into another one (in case the Derivatives instrument doesfollow anymore the contract phase)
il dal NyYSG {dGF ddza [/ Kl ytBeSransitio farsadashiistrumeént fiok Sne atdiug Bito 2 T
another one
i1 dal Ny SG { G G dzheneverimgriSesenty BeiséhedBl&, tiggered or cancelled.

5.6 INSTRUMENT TICKS

Yy Link between groduct and its Tick Table: :

Each product (respectively a cash instrument or a derivative contract) is linked to a Tick table indicating for each pri
range the ticket applied in Optig. The tick tables are identified by a field provided in referenéialazk Sizklentifier.

It is available either in the feed through respectively Standing Data (1007) and Contract Standing Data (101
messagesor on EFS through Standing Data files. The tables themselves are provided in dedicated EFS fi
(respectivdy Cash Tick Size Referentkile andDerivatives Tick Size Referentkile).

T Note: Settlement Tick Sigand Exchange Delivery Settlement Prices Tick Sizes are still provided independentl;
from the tick size in derivatives referential data, as indicatbthe parameters used for the computations of
the settlements.
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5.7 INSTRUMENT IDENTIFIERS

Aninstrumentis identified by itsSymbol IndexISINand/or the AMR (for the Derivativesfor all Optiq messageshile
it is identified by itsMiFID Instrument Idfor Approved Publication Arrangement (APA) MDG messad&&FID |l
Regulatory publication Tool )

5.7.1 Symbol Index

The Symbol Index is assigned by the exchange and will not change over the lifetime of the instrument, nor used ag:
after instrument expiration.

Any Corporate Action leading to a change of ISIN will lead to change of Symbol Index. These Corporate Actions
generally part of the mandatory reorganisation events; the most frequent ones being stock split, reverse stock spli
change of name / denomine&n. However the ISIN change is not systematic and will be in any case communicated
upfront through the Euronext Corporate Action notices.

The standard security identifier (for example ISIN), mnemonic, tick size, instrument name and other instrumen
characteristics are carried only in the Standing Data message (1007), Outright Standing Data (1014), Strategy Stanc
Data (1012), Contract Standing Data (1L0i@ssagesnd in the Standing Data files on servers. As such, the client
applications must link th&ymbol Index which is sent in all messages, with other instructeracteristicpresent in

the Standing Data messagasfiles

5.7.2 Automated Market Reference (AMR)

The AMR Code remains in the referential data for the Derivatives to allow clients to toapét Symbol Index used
in trading in Optiq. ThAMR Code is built from the following templaad only applicable for Derivatives

Instrument Attribute | Description Examples
' i i is| P: Paris Equit
ECTTEET . (_:ode used to identify the Market Place upon which piheduct is _ quity
listed J: Paris Index
. . F: Futures
Generic Contract Typ :
e| Code to identify the type of contract O: Options
. . . FCECAC40 Index
Contract Code Code assigned to identify the contrgdtchar Code) TOL Total SA
Expiry date indicating the expiry
Formatfor all contract: Year & Month (YYMBID
Expiry - ¥ A& GKS fF&ad ydzyoSNI 2
- Gaé A& GUKS Y2yiakK O2RS ol
- a55¢ A& GKS SEIF OGO odzaAy S
Exercise Price Exercise (Strike) price assigned to the option (Option only)
F: Futures
Instrument Typ Code to identify type of Derivative Instrument C: Call
P: Put
The following table provides thdonth codes:
EXAMPLES:
2504180430(¢ Total Call Optiog April 205 ¢ Expiry day onthe #8-{ (i NA 1S noe
50516000003 CAC 40 Index FutuggMay 2®5 ¢ Expiry Day on the 16

AMR & MAX STRIKE PRICE LIMIT
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Exercise price field in the AMR is 5 characters long. In order to represent strikes with decimals, and that require mo
than 5 characters to be representeluronextuses a rule for encoding the strikes, which takéske Price Decimals
Ratiointo calculation as described below.

For contract of type option:

y" Compute price = Exercise price/ 10"Strike Price Decimals Ratio
Yy If the exercise price is strictly less than 10000:
i the 5 characters are the price left paddgdh G K Wn Q
y If the exercise price is greater or equal than 10000:
i the first character is a character representing a multiple of 1000B>A, 11>B,....35>7)
i GKS tFrad n OKINIOGSNBERZ INB GKS LINAOS Y2RdZ 2 mnnn

5.7.3 MiFID Instrument ID

CASEARCLGS Ly aidNHzYySyid LRE Aa diarBmAmessagery Alj dzS Ay aid NHzYySy
LG KIFIa G2 0SS dzASR 6A0GK FASEtR daACL5 LyadaNdzySyd LR ¢
LRE A& Yy WL{LbQ #NXI WRIBRSNI ARSYGAFASNI 6 QI t dzS

The referential has to be used by clients to match the ISIN or OTHR instrument identifier with instrument
characteristics to uniquely identify this instrument.
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6. I hz ¢h X

6.1 X t wh CANCELLATIONS

6.1.1 Trade Cancellation

The trade will beeancelled with all the details of the trade in:
i al N} SO '"LIRIFIGS omnamo YSaal 3§ MARE Al WDSHt 5hAzy:Eéd
from this message to make the link with the original trade.
i Full Trade Information (1004) with Tidd ¢ & LIS¢ NdvRiS /Iy O MMT Madificatigre IndicayoR
G/ 1 /NI RS /+yOSttridAz2yéd ff 20KSNI FAStRa gAff 0°
IDfield which allows client to easily identify the trade cancelled for 8yimbol Index.

Note: In case of MDG for APA, the MiFID Execution ID becomes irrelevant. Identification of a trade cancelled
done by using the MiFID Transaction ID field.

6.1.2 Quote Cancellation

The behaviour is the same as Trade Cancellation except for APA.

In case of MDG for APA, the Cancelled quotes are sent in APA Quotesp@iGzsjrumentwith field Quote Update
Typevalues:

. ARé T 2 dliheickrBerrpdizydl Bntity IdeRtific A.H)S

h¥TFSNE dEd tNd canketnedjedaPHntBy Ideritifler (EEN.

T dam/t

yOS
i ac/tyoOs

6.1.3 Order Cancellatiorwith Order Update message

For an order deletion an Order Update (1002) message is sent with a Market Data Action typé sdbédetion of
2NRSNJ ARSYGATASR dtle PrevibBs@RaRityzet td idehti®/ thik drdegto removerom the book.

t NAOS YR hNRSNJtNAR2NRGE gAft 0SS aSa G2 GKS ydzZ t @I
according to the deleted order.

6.1.4 Limit Cancellatiorwith Market Update message

Ly G4KS alNJSG !LIRIFGS YSaal3aSz AT GKSNB A y2 Y2NB @
u

a
.ARéE 2NJ a! LIRIFIGSR 1'alé 6AGK GKS ljd2ydade asSid G2 wnQo
LT GKS . .h KFa y2 Y2NB Q2f{dMSZIARKSENAG. BAGT hda $SUEIRD
0221 &aARS A& SyLies GKS ..h gAaftt 0SS aSyid eAGK t NROS

followed by a limit update with the price of the limit to update and quanditg i (12 WYnQ®

62 Xtwh/9{{ ah5LCL/!¢Lhb{

This process is provided only in case of EuronextakidAuronext Synapsaciliies.
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6.2.1 Trade Modification

The trade will be cancelled with all the details of the trade in APA Full Trade Information (1028) with

T same MiFID TransactioD &s the first one

i ¢NI RS @8NS R&HM I yOStfFGA2YE

i 9FFAOASY(l aat¢ aZ2RAEARFREZ2YI YORAOLGRAY & D! b/
And a new tradés sentwith

T Efficient MMT Modification Indicataset to GSAMND¢ Trade Amendmerit

T Trademodifications
I Same MIFID Transactidb &s the new and cancelled trade

6.2.2 Quote Modification

Each quote modification is outbound using same update types. Therefore clients have just to replace previous quo
per LEI, instrument and side with the new one.

6.3 X DEERMINHHE MESSAGE TYPE

Each message has a tyfpat uniquely definests structureand itscontent, and isrepresented by a numeric identifier.

Frst examplethe messag@&Market Updaté has the typedl001€. In the SBE message header éfiemplatel C¢ field
contains this type (seEBE Message Structjire
{ SO2yR SEIFYLX S GKS YSaar3as a!t! CdzZt ¢NIRS Ly¥F2NY

A

Ge¢SYLX 0SS L5¢& T ARESRE Me8syoi BtugNde G KA & @& LIS

64 X 59¢9walLb9 ¢19 bja.9w hC w9t9! ¢LbD {9/ ¢Lhb{ Lb

¢KS ydzYoSNJ 2F NBLISFGAYy3I aSOGA2ya Aa RSTA (s8RBEAWSssanK S
Structure.

65 X 59¢9walLb9 ¢I19 [9bDC¢I hCc I t!/Y9¢

The length of the packet is set in the UDP header. It includes the UDP header length.

66 X 59¢9walLb9 ¢19 [9bD¢I hC ! a9{{! DO

The length o messagdincludingll KS f Sy 3G K 2F (KS (ie®lp)b i Befd I yRR 6 NHIY SKE
- Overview.

67 X alb! D9 ! b92 +9w{ LTiHbB CLIESTASNOR IMPLEMHENYED TKKE NEW FIELDS

Please refer to the explanations in the paragr&jE Backward and Forward Compatibility
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6.8 X [ hhY Chw ! ¢cw! 59

This is possible by checking in Full Trade Information message (1004) the MiFID Execution ID fieldsfidsi#tion
of Symbol IndexeMM and Execution ID completed withull on theright to complete until the 52 bies of the field
are filled

Note: In case of MDG for APA: it is possible by checking in APA Full Trade Information message (1028) the M
Transaction Dfield. It is the association of ISIN code or OTHER nuivibireunge, Transactiondentifierand Trading Date
completed with null on the right to complete until the Bgtes of the field are filled.

69 X [hhY Chw !'b hwb59w

Foragiven Symbol Index arleMM, the order can be found using its Order Priority that uniguely identifies an order.
¢tKA& @FfdzS Aa 3IABSYy Ay GKS a! O01¢ YSaar3asS aSyd o6& hN
Since updated orders might have a loss of priority, members have to use Previous Peidrity find the order in the
book. Previous Priority, when set, has to be matched with Order Priority in the existing orders.

610 X w9{ . b/l whbL%9 2L¢I {b!t{lhe¢ ! C¢Ow t!/Y9¢ [h{({

Please refer to the explanations on the SnapsBotapshots

6.11 X a! b! D9 . . h

Best Bid and Offer (BBO) updates are sent with a price and a quantity to indicate the best limit on bid or offer sid
When the Best Bid or Best Offehanges, a new Best Bid or Best Offer update is sent out and replaces the previous
sent Best Bid or Best Offer. If a side of the book becomes empty, then a Best Bid or Best Offer is sent with quantity
to 0 and price set to null to clear the Best BidBest offer.

6.12 X DERIVE IMPLIED PRICES VOLUME FROM THE AGGREGATED BBO

Implied price volumes are included in the Market data messages communicated for the associated price level. /
implied are not considered as orders the associated Implied prices aflaydigion the market only if they contribute
to the Best Limit.

When an implied price contributes to a limit, the volume available on the market at that price increases without
incrementing the number of orders. This logic allows client to distinguish \eduhimplied prices vs. those of explicit
orders. As such it is possible to have a Best Limit displayed with price and volume but with a number of orders eqL
to zero (when relying exclusively on implied prices).

Implied prices and volumare only provided at BBO in thenessages witlMarket UpdateType(1) ard (2). The limit
Market Update Typenly include explicit volume

613 X . !L[5 ¢19 .hhy

Optig Market Data provides market by limits (with Market Update messél#¥)) or by orders (with Order Update
messages (1002)) depending on the instrument type.
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Yy For markets built using aggregated limits (Market Update (1001)), clients have to order the limits by prices (onl
one price by line):

T On anew bid or ask, clients mwustd the new limit

i On an updated bid aask, clients must update the current limit with the new limit. This update can be on the
limit: type, quantity or number obrders

i hy | fAYAG RStSiA2ys OtASyiGta gAtft NBOSAGBS |y dzLJi
delete.

Yy Fa markets built using Order Updates (1002), clients have to arrange each order by its Order Riieridyder
with the lowest value of Order ity has the highest priority):

T On a New Order, clients must add the new order identified by its Order tyriori

I On an order modification with loss of priority, clients must remove the order identified b is&ous Priority
and add a new order identified by its Order Priority.

i On an order modification without loss of priority, clients must update the oidientified by its Order Priority.
I On an order cancelation, clients must remove the order identified byriésious Priority

Clients should not process both the BBO and limits to construct the book. If Best Bid and Offer updates are sent a
part of the same message, then they should be processed as one update to the BBO and not individually. Otherwis
the order book might appear crossed.

6.14 X 59¢9walLb9 ! /[ h{LbD twL/9

LA~

¢CKS /t2aAy3 t NAOS Aada RSUSNNVAYSR dzaAyViRalSkRE dof | a0 G NI R

If no tradetook place during the day, the Last Adjusted Closing Bhoeldbe used as the closing pricEhelLast
Adjusted Closing Pricegentevery morningni KS NBFSNBy OS RIGF® LG A& GKS LN
corporate events (if applicable)

615 X 59¢9walLb9 ¢19 ht¢Lhb !b59w[,LbD 9 -tLw,

If the Underlying Type is an Index or a Commaodity (F or C), the field Underlying ISIN Code is populated at contr
level. Additionally, underlying Expiry at Contract Level is set to Tiodl actual alternate underlying is populated at
outright level:

i Index future expiry the underlying is amdex

I Commodity future expiry the underlying is a commodity
AMR and Symbolindex of the future expiry is provided at the outright level. Thislewl@istomers to lookip the
AMR to find the underlying future expiry.

616 X 59¢9walLb9 wh!b5 [h¢ 2L¢I v!!be¢L¢, bhe¢! ¢Lhb

In order b determine the Round Lptlients haveo consider field Quantity Notation as follow:

Y LT vdzkyiAGe b2 lthériRbyhd DotequldjldtiSize. G 2 W! b ¢ Q
YV LT vdzkyiGAGe b2ildA2y LétéquaBMadelde (2 WwCa¢Q GKSy wz2dzy R
V LT vdzkyiAGe b auireeyeotequalsBljdz G2 v
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It is important for Par Value to apply the decimal field associated.

617 X' {9 'b 9- 9/ ARYIMESSAGE a a

Execution Summary is a mechanism made availablédsh (Warrants and Block excluded) &etivaives segments
to provide a quick and efficient way for clients to make decisions on remaining state of the order bookrafter
aggressive orden&cution.

Execution Summary is published in MDG using the Market Update (1001) messages, indicating the Total execu
guantity (no matter how many price levels the aggressive order has executed against), and the Last (or deepest ir
the book) priceghat the aggessive order has executed against.

The sequencing of this broadcasting is the following:

y"  Execution summary:
T Last price hit by the aggressive order
I Totalexecuted quantity

Yy Trades

y" BBO

y" Full depth of the book

Execution Summary is indicated using Market Data Update Type values:

- Y dpqB@@l Execution Summary
- Y qpgQifer Execution Summary

As the Execution Summary is always sent first following execution of a Trade upon reception of this message clie
can anticipate the upcoming limit upte on the resting side of the execution.

Technically, Execution Summary is sent as soon as possible, i.e. the market data packet is sent immediately once
event received.

618 X59¢9walLb9 ¢l 9 { ¢! -BQGKFOR AN INSBRUMBNTS (MBBILESALES & RFC)

Optig Provides daily aggregated volume to the market through the dedicated Statistics (1009) messages. This sect
aims to describe how to reconeithe provided statistics with the trade published on Market Data throughRhi
Trade hformation (1004)pr Market update (1001) message.

y" On Exchang®n BooKJpdate Type

ThisStatistic is the aggregated volumgezuted orbook. It is computed on a per instrument symbudéx basis
and is equal to the sum of all tragdisseminated on the Cémal Order Book during the day through bothlF
Trade Information (1004) and Market Update (1001) messages.

Yy On Exchang®ff BookUpdate Type

This statistic is the agggated volume executed offook It is compued on a per Instrument level ansl equalko
the sum of all tradeexecuted through either the Whesale or the RFC facilitipyring the day.

Trades in case of Wholesales (Against Actual, Exchange for Swap or Large in Scale transaction) are publishe
Full Trade Information (1004) message anhot via Market Update (1001).

It is equal to he sum of
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I The RFC trades (dedicated trade type) disseminated following an RFC through both Full Trade Informatic
(1004) or Market Update (100essages

I The LIS, AA and EFS Trade voldisgeminated through 1004 messages

I The residual volume of BIS Package Tradeholesale tansaction to which this instrument contributes,
disseminated througleither the Leg Last Traded Quantifield in the LIS Package Structure (1016) or either
computedby using theFull Trade Information (1004) sent at contract level and indicating the Instrument
Symbol Index in the dedicatedpeating group.

This residual volume is computed fmtlows: volume of the wholesale transaction multiplied by leg weight as
identified by the strategy definitiom the related LIS Package Trade (1016) message

YQI QDE @d @AYl O i Gwo QHd QNG 6 WD QR i Qi 'ddd Mé EREIQQ v

Examplein caseof a LIS on Butterfly on the CAC40 Option contract, with 3 options A, B and C,
where B= A22B+C (*), with a volumef 125 lots:

I Symbolindex of lil Trade Information Contract

I Strategy Code of the Butterfly

i Volume executed: 125

I Symbolindex of A, B andrStruments

Theresidualvolume oneach instrument is then equal respectively for A, B and C to 125, 250 and 125 resulting
from strategy volume X leg ration, where each leg ration is defined by (*).

The weights of each component are provided to the mankiet the dedicated LIS Package Structure (1016)
message.

As a consequence, the Statistics (1009) message are published immediately after the CAC40 Option (10
message disseminated for the LIS transaction, increasing accordingly the aggregated volumes.

y" Onand Offbook On Exchange Update Type
This statistigs the aggregation of the two previous ane

6.19 X59¢9walLb9 ¢1 9 ¢x¢L/

The Trading Venue Transaction Identification CGd&{¢is the unique identifier of a trade in tHdiFID Il framework.
Each individuarade has a corresponding TVTIC.

For CastMarkets

The TVTIC is the concatenation of:
y" The Symbol Index (10 characters,4edidded with zeroes);

y" The EMM (3 characters, lgfadded with zeroes);
y" The Execution ID (10 characters,eftdded withzeroes)

The different ways to get a trade TVTIC are:
Yy Using the publidviarket Datafeed, getting theFull Trade Information (1004)messagehat contains theMiFID
Execution IDeld which contains the TVTIC

y" Using the privateOrder Entryfeed, getting theSBHE-ill (04)/ FIXExecutionReport (8) message, to rebuild the
TVTIC as described above (SymbollreXecuritylD- EMM + ExecutionlD)

y" Using the EOD Day Trade flaRRM field TVTIC (as of implementation of new TVTIC format for Cash Markets in
Production).
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For Derivatives Markets

Yy For tradeson individual instrumerg (Derivatives outright instrumeny:

The TVTIC is the concatenation of:
T The Execution ID
T The instrumenhI9IN

The different ways to get a trade TVTIC are:
I Using theMarket Dataflow, getting the Full Trade Information (1004) messagethat contains theMiFID
Execution IBield which contains the TVTIC
T Using the privaté®rder Entry flow, getting th&BHE-ill (04)/ FIXExecutionReport(8) message, to rebuild the
TVTIGs described above (ExecutionID + ISIN).
Yy For ransactiors on complexinstrument (DerivativesSrategiesTrades on Central Order Bo¢g€OBpr Large in
Scale (i Packages Trades on Derivatives Wholesale

The TVTIC is built as follows:
I ForCOBStrategy TradesEVTIG= Execution IB Strategy Symbol Index
I For LiS Package Trad€¥TIG LiS Transactid®D+ Contr&t Symbol Index

X

For COB Strategy Trades: each strategy trade is always published alongside the corresponding trades at leg le

MiFID 1l reporting being at leg level, clients should build the TVTIC of each trade at the leg level.

For LiS Package Trades: the transaction consists of a single consisteagptiated package, and the individual
componensof the trade are not publishedhdividually in Market datalo build each individual trade component,

clients must use the LiS Transaction ID of the Package (provided on both Market Data and Order entry feeds)

group all private-ill (04)/ ExecutionReportmessages received for theSllPackage Transaction.
The different ways to get a trade TVTIC are:

§ Using the Market Datéeed, getting theFull TradeInformation (1004)message that contains th@iFID
Execution IDield which contains the TVTIC

§ Using the privatérder Entryfeed, getting theSBEFill (04)/ FIXExecutionReport(8) message, to rebuild
the TVTIC as describatiove(ExecutionID strategy symbol index or contract symbol injlex
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7. MESSAGES

7.1  TECHNICAL MESSAGES

The message specification format is asofell

Field Description Length

Block The block is all the nerepeated fields. Variable (in bytes)

Repeating section heade This is how many times the repeating section is repeated and 2 bytes
length of a repating section. It will not beisplayed in any below (1byte for the length
message. It is set to 0 if there is no repeating section.

1byte for the count)

Repeating section All the fields that are repeated. All these fields are in bold § Variable (irbytes)
green table borders

All field lengths are in bytes.

Field definition might not be exhaustive, please go tofmwd Descriptioisection. Further details will be provided.

7.1.1 Start Of Day1101)

These messages will be sgmriodically until another MDG message is sent on any channel of an aggregator. After
GKS {dFNI 27F 51e& YSaal3aSas GKS al SrfadK {dFGdza¢ YSaa
¢tKA&d YSOKIFIYyA&aY 3Jdzr N yisSSa GKI G a/{stineddagebsentByIMDE. 6 Mmn m

Message SendingRule&:{ G NI h¥ 51 &¢ ommnmO YSaalrasSa NB aSyid ¢
Data Gateway starts.

Note: Start Of Day Market Data Sequence Number will always be set to "0".

Field ShortDescription Format Len | Values Presence

Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.

Session Trading Da| Date of the current trading session Date 2 | 0..2M162 Mandatory
(in number of days since the 1st of
January 1970).

7.1.2 End Of Day1102)

GOYR h¥ 5F&¢ omMmMnuO YSaarasSa INB aSyid 4G SyR 2F Rl
G9YR hT 51 @¢ omMmMnHO YSaalk3asS Aa aSydod 5dz2NAy3I GKS&AS |

{GFGdzaé ommMnoo0®
Message Sendg Rules! & GKS SyR 2F RI&X o6lFlaSR 2y GKS LINRRdzO0G A
messages every 2 seconds during 15 minutes.

© 2020Euronext N.V- All rights reserved. 64 0f 236 4.4.0



Messages Specification Messages
Optig MDG Client Specification Technical Messages

Note:¢ KS al N} Sd 5FdaF {SljdzSyO0OS bdzyoSNJ 2F | ff GKS a9yR
Number d the last message sent by the aggregator for this set of channels (be aware that this last message can ha
been sent on another channel managed by this aggregator).

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.

Session Trading Da| Date of the current trading session Date 2] 0..27M62 Mandatory
(in number of days since the 1st of
January 1970).

7.1.3 Health Statug1103)

The Health Status messages are broadcasted @hatinels repeatedly all along the day as soon as the Standing Data
messages are broadcasted and until End of Day messages are broadcasted. The Market Data Sequence Numbe
this message will be the last Market Data Sequence Number of the message gentlggregator of this channel (be
aware that this message can be sent on another channel managed by this aggregator).

The Event time indicates the time of the generation of the Health Status message. This message is alone in the pacl

Message Sending Fas: Health Status are sent every 2 seconds even if there are market data messages sent on
channel.

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for eaalessage. Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.

Event Time Time when an event has been Epoch Time in 8 | 0..2"642 Mandatory
processed Nanoseconds

7.1.4 TechnicaNotification (1106)
Technical Notification message is used to notify the beginning of Start and End Retransmissions.

Message Sending Rules:

y" Atthe end of each book retransmission on a single instrument (they start with a clear book request in Order Updat
or Market Update message). Field "Symbol Index" will have the value of the instrument book sent. "Retransmissic
Start Time" will be set to null.

Yy At the beginning andt theend of a trade retransmission, providing the time window to cl@@vious trades and
to be replaced by the resubmitted trades. Field "Symbol Index" will be set to null.

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG feach message. Sequence 8 | 0..2"642 Optional
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.
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instrument/contract.

Field Short Description Format Len | Values Presence
Technical Indicates the technical notification Enumerated 1|1 Instrument Book Mandatory
Notification Type sent. Retransmission End
10 Trade Retransmissior|
Start
11 Trade Retransmissior|
End

Rebroadcast Indicates if this message is resent ¢ Numerical ID 1)0.2782 Mandatory
Indicator new (1 if resent, O otherwise). For &

snapshot, this field will always be

setto '1".
Retransmission Indicates when the retransmission | Epoch Time in 8 | 0..2"642 Optional
Start Time starts. For trade retransmission, alll Nanoseconds

the trades previouslyeceived by

tKS OtASyida GKIK G

GAYSe auNRrROGte f

are valid (Time in number of

nanoseconds since 01/01/1970

uTC).
Retransmission End Indicates when the retransmission | Epoch Time in 8 | 0..2"642 Optional
Time ends. For trade retransmission, all Nanoseconds

the trades previously received by

tKS Ot ASyia GKIK G

GAYSe atNrROGEe K

are valid(Time in number of

nanoseconds since 01/01/1970

UTC).
Symbol Index Exchange identification code of the] Numerical ID 4 | 0..2"322 Optional

7.2

REFERENTIAL MESSAGES

7.2.1 Timetable(1006)

The timetable message indicates the instrument trading patterns (state change sequence) for the current trading da:

Link between respectively Cash instruments and Derivatives contracts is explained in the dedicated se

Message Sending Rules:

Yy Automatically for each Trading Pattern, after the Session Start and Referential messages

y" On an exceptional basis, it may be sent during the trading day in case scheduled hours have changed due to man
intervention by MarketOperations or if there are multiple openings during the day. If it indicates a Pattern ID,
then thechange applies on all instruments linked to this Pattern ID, otherwise it only applies on the Symbol Inde:

and EMM.
Field Short Description Format Len | Values Presence
Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.
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Field Short Description Format Len | Values Presence
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1) 0.2782 Mandatory
Indicator new (1 if resent, O otherwise). For &
snapshot, this field will always be
setto '1".
EMM Defines the Exchange Market Enumerated 1 | (See field description) Optional
Mechanism applied on each
platform.
Pattern ID Numerical Pattern identifier Numerical ID 2 | 0..2M62 Optional
available as a characteristic of an
instrument in Standing Data file ang
message, and used in the MDG
timetable message. Cash Markets
only.
Symbol Index Exchange identification code of the,  Numerical ID 4 | 0..27322 Optional
instrument/contract.
Timetables length Repeating section header Numerical 1| 0..2"162 Mandatory
Timetables Repeating section header Numerical 1] 1.254 Mandatory
occurrences
Phase Time Time of Phase start Integer Time in 8 0..27642 Mandatory
hhmmss
Phase Id Indicates the phase of th¢ Enumerated 1 (See field description) Mandatory
instrument.
Phase Qualifier Indicates the Phase Qualifier (r Bitmap 2 (See field description) Mandatory
multiple phase possible at the sam
time even if this field is a bitmap).
Trading Period Provides the current trading period, Enumerated 1 1 Opening (Cash an( Mandatory
Derivatives)
2 Standard (Cash an
Derivatives)
3 Closing (Cash an
Derivatives)
Order Entry Field indicating the state of the Ord¢ Enumerated 1 0 Order Optional
Qualifier Entry for the current market state. Entry/Cancel/Modify
Disabled
1 Order
Entry/Cancel/Modify
Enabled
2 Cancel and Modify Onl
(Derivatives Only)
3 Cancel Only
Session Current market session. Enumerated 1 (See field description) Mandatory
Scheduled Event Type of Scheduled Event. Enumerated 1 (See fielddescription) Optional

7.2.2 Standing Datg1007)

The Standing Data message provides instrument characteristics for Cash and Index products, valid for the curre

trading day.

Message Sending Rules:
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y" Every morning following the Session Start messages.

Multi -Listingg Market of Reference; Single Order Book

An instrument can be listed on more than one of the market places operated by the Exchangd.istedtinstruments
can be identified in the feed by using the field MIC List in the Standing Daf8) (b@8sage.

If an instrument is multlisted, then a Market of Reference (MoR) is designated and Euronext's European Single Orde
Book will consolidate liquidity in such instruments by ensuring that all order flow in that instrument is concentrated
on a $ngle order book in the designated MoR. Companies can decide to belisteki on more than one Euronext
market to benefit from increased visibility and exposure.

For example, ING Groepll(001182120R (headquartered in the Netherlands) is listed on twadBext markets,
Euronext Amsterdam (being its Market of Reference) and Euronext Brussels. Even though order flow in ING Groej
concentrated on the single order book in the designated Market of Reference (being Euronext Amsterdam), ING Gro
is still con&lered as a listed company in the Netherlands and Belgium.

The MIC List will show an instrument being listed on more than one of Euronext's markets and it always begins wi
the MIC of the MoR.

The Euronext website should be used as the reference for codisplay of multlisted instruments; the display of a
multi-listed instrument should include the relevant markets on which the instrument is listed and show tkeneal
guotes of the relevant instrument (based on the single order book in the desighddeket of Reference).

Notes:

y* Standing Data messages are also available in XML file.

~

Yy ¢KS NBLISFIAYy3I aSOGAz2y tAyla GKS G9EOKIyYy3aS al N} Sid
Field Short Description Format Len | Values Presence
Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market

Data Sequence Number sequence.
Rebroadcast Indicates if this message is resent ¢ Numerical ID 1) 0.2782 Mandatory
Indicator new (1 if resent, O otherwise). For g
snapshot, this field will always be
setto'l".
Symbol Index Exchange identification code of the|  Numerical ID 4] 0..2"322 Mandatory
instrument/contract.
Optiq Segment An Optiq segment is a universe of Enumerated 1 | (See field description) Mandatory
instruments sharing common
trading properties.
Partition ID Identifies uniquely an Optiq Numerical ID 2 | 0.2M162 Mandatory
partition across all the Exchange
partitions.
Full Instrument Full Instrument Name. Text 102 | (See field description) Optional
Name
Instrument Name Instrument Name Text 18 | (See field description) Mandatory
Instrument Trading | Cash: Trading code is a-@Raracter | Alphanumerical | 15 | (See field description) Optional
Code string, the only instrument identifier ID
that is unique in the feed in additior
to the symbol index.
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Field

Short Description

Format

Len

Values

Presence

Instrument Group
Code

Instrument Group / Class Identifier.

Alphanumerical
ID

(See field description)

Mandatory

ISIN Code

Instrument ISIN following 1ISO 6166

Alphanumerical
ID

12

(See field description)

Mandatory

Price / Index Level
Decimals

Indicates the number of decimals fq
each Price / Index Level related to
this Symbol Index

Decimal Places

0..2782

Mandatory

Quantity Decimals

Indicates the number of decimals fq
each Quantity related to this Symbq
Index

Decimal Places

0..2782

Optional

Amount Decimals

Indicates thenumber of decimals fo
each Amount related to this Symbo
Index

Decimal Places

0..2782

Optional

Ratio / Multiplier
Decimals

Indicates the number of decimals f¢
each Ratio / Multiplier related to
this Symbol Index

Decimal Places

0..2782

Mandatory

CFlI

Classification code of a financial
instrument defined by the ISO
10962:2015 standard.

Text

Mandatory

Instrument Event
Date

Date of the last instrument
characteristic modification(s) excep
for some exceptions.

Date

0..2M162

Mandatory

Strike Price

The strike price of an
option/warrant is the specified price
at which the underlying can be
bought (in the case of a call/right to
buy) or sold (in case of a put/right t
sell) by the holder (buyer) of the
option/warrant contract, at the
moment he exercises his right
against a witer (seller) of the
option/warrant.

Price

(See field description)

Optional

Dark Eligibility

Indicates the Eligibility to dark. 0 is
not eligible, 1 is eligible.

Boolean

0..2"82

Optional

Dark LIS Threshold

Defines the minimum amount of an
order to benefit from the LIS (Large
In Scale) préransparency waiver
(to be calculated with the Amount
Decimals).

Amount

0..2"642

Optional

Dark Minimum
Quantity

Defines the minimum quantity
required for an order to be filled in
the Dark liquidity. O indicates that
no minimum amount is required.

Quantity

0..27"322

Optional

Date Of Last Trade

Date of the Last Price for the
Instrument

Date

0..2M162

Optional

Depositary List

Identifies the possible main
depository organizations (maximur
four) for shares or fixed income.

Text

20

(See field description)

Optional

Main Depositary

Identifies the default (or main)
depository organization of the
instrument (between the possible 4
depositaries registered) used by
priority for the settlement (for
example: multlisted instruments
which have several depositories).

Alphanumerical
ID

(See field description)

Optional
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Field Short Description Format Len | Values Presence
First Settlement Represents the first possible Date 21 0..2"M62 Optional
Date settlement date for a given
instrument.
Guarantee Indicator| Indicates if the trade is guaranteed Enumerated 1| O This instrument is not Optional
or not (for clearing purpose) guaranteed
1 Thisinstrument is
guaranteed
2 This instrument is not
clearable
8 This instrument is part
of Cleared Borrowing
and Lending Service
(CBLM) and is
guaranteed
Issuing Country Issuing country. Alphanumerical 3 | (See field description) Optional
ID
Last Adjusted Last traded price of thprevious Price 8 | (See field description) Optional
Closing Price trading day after application of the
adjustment coefficient (to be
calculated with the Price/Index Lev
Decimals).
Lot Size For Cash and Derivatives, it defineg Quantity 8 | 0..2"642 Optionall
multiple of the tradable quantity.
Maturity Date Maturity Date of the instrument Text 8 | (See field description) Optional
(text formatted as YYYYMMDD).
Maximum Decimals| Maximum Decimals In Quantity wa: Numerical 1]0.2782 Optional
In Quantity introduced for Euronext Fund
Services Paris and indicates the
maximum of relevant decimal
number for trading.
MIC Identifies the market to which an Alphanumerical 4 | (See field description) Mandatory
instrument belongs by its MIC ID
(Market Identification Code),
segment MIC according to ISO
10383.
MIC List Identifies the Euronext markets on | Alphanumerical | 20 | (See field description) Optional
which an instrument is listed by its ID
MIC (Market Identification Code).
Country Of Country of exchange is the Country Alphanumerical 3 | (See field description) Optional
Exchange associated to the MIC following 1SC ID
3166 Alphas.
Mnemonic Mnemonic code othe instrument. Alphanumerical 5 | (See field description) Optional
This field is not populated for every ID
instrument.
Underlying MIC Identifies the market to which an Alphanumerical 4 | (See field description) Optional
instrument' underlying belongs by ID
its MIC(Market Identification Code),
according to 1SO 10383. Refer to
MIC field to have all the authorized
values.
Underlying ISIN Underlying ISIN. Alphanumerical | 12 | (See field description) Optional
Code ID
Trading Currency | Code of the currency (ISO 4234&). | Alphanumerical 3 | (See field description) Optional
ID
© 2020Euronext N.V- All rights reserved. 700f 236 4.4.0



Messages Specification

Optig MDG Client Specification

Messages
Referential Messages

Field

Short Description

Format

Len

Values

Presence

Currency
Coefficient

When an actual price is displayed i
a different 'price expression' than
the official instrument trading
currency, the Currency Coefficient
represents the ratio 'price
expression' divided by 'dffial
currency' (To be calculated with
Ratio / Multiplier Decimals).

Numerical ID

0..27322

Optional

Trading Currency
Indicator

Indicates whether the 'price

expression' is in the Currency or in
ratio of this Currency. Use Currency
Coefficient field to identify the ratio

to apply.

Enumerated

0 Change rate not
applied to the traded
price

1 Change rate applied
the traded price

Optional

to

Strike Currency
Indicator

Indicates whether the 'price

expression' is in the Currency or in
ratio of this Currency. Use Currenc
Coefficient field to identify the ratio

to apply.

Enumerated

0 Change rate not
applied to the strike
price

1 Change rate applied
the strike price

Optional

to

Number Instrument
Circulating

For stocks: this is the total number
of shares issued by the company.

For Fix Income: this tee number of
Fix Income still to be repaid.

Quantity

0..2"642

Optional

Par Value

Par Value (also called Nominal
value) for Instrument. For Fixed
Income it represents the par
amount to be repaid at maturity
(notincluding interest revenue) (to
be calculated with the Amount
Decimals).

Amount

0..27642

Optional

Quantity Notation

Indication of the type of
measurement (e.g. number of units
nominal, monetary value, etc.) in
which the transaction is expressed.

Text

(See field description)

Optional

Instrument Unit
Expression

Unit in which the instrument is
quoted.

Enumerated

(See field description)

Optional

Settlement Delay

Gives the number of trading days
that represents the period between
the trade date and the settlement
date (delivery and payment) for an
instrument to be cleared and
settled.

Alphanumerical
ID

(See fied description)

Optional

Strike Currency

Code of the strike currency (ISO
4217-3A).

Alphanumerical
ID

(See field description)

Optional

Tax Code

Tax deduction code to which the
instrument belongs.

Enumerated

0 Not eligible to PEA
3 Eligible to PEA
9 Not Applicable

Optional

Type Of Corporate
Event

Indicates the last type of corporate
event that has occurred on an
instrument, such adetachment of
rights, or of coupons. The data item
is automatically calculated by the
adjustment application but in case
of problem or error, the data item
value could be modified manually,
particularly for purging the order
book in case of absence of corate
event.

Alphanumerical
ID

(See field description)

Optional
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Field Short Description Format Len | Values Presence
Type Of Market Indicates the type of market to Enumerated 1 | (See field description) Optional
Admission which an instrument has been
listed.
Repo Indicator Indicates whether the instrument Enumerated 1 | (See fieldescription) Optional
listed underlies any loan contracts,
meaning it has been admitted to th¢
Deferred Settlement system and/or
to the lending market.
Issue Price Issuing price of the instrument Price (See field description) Optional
Nominal Currency | Code of the nominal currency (ISO| Alphanumerical (See field description) Optional
4217-3A). ID
Issue Price Decimal Indicates the number of decimals f¢ Decimal Places 1) 0.2782 Optional
Issue Price related to this Symbol
Index
Strike Price Indicates the number of decimals f¢ Decimal Places 1] 0..2"82 Optional
Decimals Strike Price related to this Symbol
Index
Liquid Instrument | Indicates whether the instrument is Boolean 1)0.2782 Optionall
Indicator liquid or not, as defined per MiFID |
(0 = llliquid; 1 = Liquid)
Market Of Indicates the instrument Exchange| Alphanumerical 4 | (See field description) Optional
Reference MIC of Reference by its MIC (Market ID
Identification Code according to 1S(
10383) (For Future Use).
Threshold LIS Post | Defines the amount of an order to Amount 8 | 0..2"642 Optional
Trade 60mn benefit from the LIS Tradeeferred
publication to 60 min (to be
calculated with the Amount
Decimals).
Threshold LIS Post | Defines the amount of an order to Amount 8 | 0..2"642 Optional
Trade 120mn benefit from the LIS Tradeeferred
publication to 120 min (to be
calculated with the Amount
Decimals).
Threshold LIS Post | Defines the amount of an order to Amount 8 | 0..2"642 Optional
Trade EOD benefit from the LIS Tradeeferred
publication to EOD (to be calculate
with the Amount Decimals).
EMMPatternRep Repeating group Header Numerical 1| 0..2"62 Mandatory
length
EMMPatternRep Repeating group Header Numerical 1] 1.254 Mandatory
occurrences
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.
Pattern ID Numerical Pattern identifier Numerical ID 2 ] 0..2M62 Optional
available as a characteristic of an
instrument in Standing Data file ang
message, and used in the MDG
timetable message. Cash Markets
only.
Tick Size Index ID | ID of the tick size table available in| Numerical ID 2 | 0..2M162 Optional
the Tick Table file.
Market Model Market Model identifier. Enumerated 1 | (See fieldescription) Optional
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Field Short Description Format Len | Values Presence
Lot Size For Cash and Derivatives, it defineg Quantity 8 | 0..2"642 Optional
multiple of the tradable quantity.
Instrument Unit Unit in whichthe instrument is Enumerated 1 | (See field description) Optional
Expression quoted.
Anonymous Indicates if the Market Data Boolean 1) 0.2782 Optional

notifications on the instrument are
anonymous or not. (0: Non
Anonymous; Member Firm ID
published; 1: AnonymousMember
Firm ID not published).

7.2.3 Contract Standing Daté1013)

The ContracBtanding Data message provides ttaracteristics of Derivativemntracts and the underlying
Contract Standing Data will be sent first, followed by the Outright Standing Data and Strategy Standing Data.

For @ntract charaderistics: Symbol Indexvill be included in the range defined in the Symbol Index chapter

For Lhderlying daraderistics: Symbol Index will be populated with tt&ymbol Indexrom the underlyingcash
instrument(applicable for underlying instruments listed on Euronext)

Message 8nding RulesThe Contract Standing Data message is sent every morning following the Session Start
messages

Note: Parameters related to Contract Standing Data will only be available in XML file.

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for each Sequence 8 | 0..2"642 Mandatory
Sequence Number message. Each channel has its o
Market Data Sequence Number
sequence.

Rebroadcast Indicatol Indicates if this message is resen|  Numerical ID 1) 0.2782 Mandatory
or new (1 if resent, O otherwise).
For a snapshot, this field will
always be set to '1".

Symbol Index Exchange identification code of Numerical ID 4 | 0..27322 Mandatory
the instrument/contract.

Optiq Segment An Optiq segment is a universe o] Enumerated 1 | (See field description) Mandatory
instruments sharing common
trading properties.

Partition ID Identifies uniquely an Optiq Numerical ID 2 | 0..2M162 Mandatory
partition across all the Exchange
partitions.

Contract Event Date | Date of the last contract Date 2 | 0..2M162 Optional

characteristics modification(s)
except for some exceptions.

Exchange Code Indicates the Market Place. Enumerated 1 | (See field description) Mandatory
Exercise Style Type of exercise of a derivatives Enumerated 1| O European Optional
instrument 1 American
2 Asian
3 Bermudan
4 Other
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Field Short Description Format Len | Values Presence
Contract Name Contract Name Text 60 Mandatory
Contract Type Generic Contract Type. Enumerated 1| F Future Optional
O Option
U Underlying
Underlying Type Defines the instrument type of thg  Enumerated 1| C Commodity Mandatory
underlying. F Future
I Index
S Stock
X Exchange Rate
Price / Index Level Indicates the number of decimals| Decimal Places 1) 0.2782 Optional
Decimals for each Price / Index Level relate
to this Symbol Index
Quantity Decimals Indicates the number of decimals| Decimal Places 1) 0.2782 Optional
for each Quantity related to this
Symbol Index
Amount Decimals Indicates the number of decimals| Decimal Places 1] 0.2"82 Optional
for each Amount related to this
Symbol Index
Ratio / Multiplier Indicates the number of decimals| Decimal Places 1] 0.2"82 Optional
Decimals for each Ratio / Multiplier related
to this Symbol Index
Main Depositary Identifies the default (or main) Alphanumerical 5 | (See field description) Optional
depository organization of the ID
instrument (between the possible
4 depositaries registered) used by
priority for the settlement (for
example: multlisted instruments
whichhave several depositories).
MIC Identifies the market to which an | Alphanumerical 4 | (See field description) Mandatory
instrument belongs by its MIC ID
(Market Identification Code),
segment MIC according to ISO
10383.
Country Of Exchange| Country of exchange is the Alphanumerical 3 | (See field description) Mandatory
Country associated to the MIC ID
following 1ISO 3166 Alpka
Product Code Physical alphanumerical product | Alphanumerical 4 | (See field description) Mandatory
code. ID
Underlying MIC Identifies the market to which an | Alphanumerical 4 | (See field description) Optional
instrument'underlying belongs by ID
its MIC (Market Identification
Code), according to ISO 10383.
Refer to MIC field to have all the
authorized values.
Underlying ISIN Codel Underlying ISIN. Alphanumerical | 12 | (See field description) Optional
ID
Underlying Expiry Expiry Date of the underlying (in Date 4 | 0..2"322 Optional
number of days since the 1st of
January 1970).
Order Type Rules Order types supported by the Bitmap 2 | (See field description) Mandatory
matching engine.
Settlement Method Settlement method Alphanumerical 1 | (See field description) Optional
ID
Trading Currency Code of the currency (ISO 4217 | Alphanumerical 3 | (See field description) Mandatory
3A). ID
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Field Short Description Format Len | Values Presence
Strike Price Decimals| Valueused,only for the AMR Numertal 1) 0.2782 Optional
Ratio code, to determine the number of
decimals present in the Option
contract strike price, as the strike
price is disseminated in format of
an integer.
MM Protections Indicates allowed MM Protection Bitmap 1| 0 Delta Mandatory
type on the contract(0: Disabled; 1 Volume
1: Enabled)
Contract Trading Typq Contract Trading Type. Enumerated 1| 1 Traded as an outright | Mandatory
2 Not traded, but listed
in contract data.
Traders may subscribe,
to it
3 Traded as a simple
inter-commodity
spread
4 Traded as amter-
commodity spread
Instrument Unit Unit in which the instrument is Enumerated 1 | (See field description) Optional
Expression quoted.
Underlying Subtype | Defined the underlying sutype Enumerated 1 | (See field description) Optional
associated to the underlying type
Mother Stock ISIN ISIN Code of the indemderlying Text 12 | (See field description) Optional
of the TRF contract.
Settlement Tick Size | Default Tick Size value applicable Price 8 | 0..2"642 Optional
for all Settlement Prices. It's
calculated using the
PriceDecimals.
EDSP Tick Size Specific Tick Size value applicabl Price 8 | 0..2"642 Optional
for EDSP. It's calculated using the
PriceDecimals.
Underlying Symbol Identifies the Symbol Index of the  Numerical ID 4 | 0..2"322 Optional
Index underlying of the instrument.
Trading Policy Trading Policy enabling tdlocate Enumerated 1| 1 Price Explicit Time Optional
a given incoming volume to 2 Price Pro Rata
orders.
Reference Spread ID of the Reference Spread Table  Numerical ID 2] 0..2M62 Optional
Table ID
Derivatives Market Type of synthetic quote appliedtq  Enumerated 1| 0 No Synthetic Quote Optional
Model the contract 1 Spontaneous Implied
Matching
2 Event Driven Implied
Matching
Trading Unit Amount of underlying instrument Quantity 8 | 0..2"642 Optional
per unit of a derivative contract
(to be calculated with the Quantity
Decimals). Due to corporate
actions, the value may be differer]
betweenvalue provided within
this field inContract Standing Datg
and Outright Standing Data. Valu
in Outright Standing Dataflects
the adjustment due to the
corporate action andghould be
used for that Outright instrument
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Field Short Description Format Len | Values Presence
Reference Price For Derivatives, it is the rules to Enumerated 1 | (See field description) Optional
Originin Call obtain the DCRP. Derivatives
authorized valuesre:4,5,6,7.
Reference Price For Derivatives, it is the rules to Enumerated 1 | (See field description) Optional
Originin Continuous | obtain the DCRP. Derivatives
authorized valuesre:4,5,6,7.
Reference Price For Derivatives, it is the rules to Enumerated 1 | (See field description) Optional
Originin Trading obtain the DCRP. Derivatives
Interruption authorized valuesre:4,5,6,7.
Collar Expansion Numerical coefficient applied in Numerical ID 1) 0.2"82 Optional
Factor collar calculation.
MIFID 1l Liquid Flag | Defines if a contract is to be Boolean 1| From 0 to 2"& Mandatory
considered as liquid under MIFID
Regulation.
Pricing Algorithm This field provides the defined Enumerated 1 | OStandard Mandatory
pricing algo_rithm valu_e for a giver 1 Total Return Future
contract. It is used to identify Totg
ReturnFuture TRF) contracts and 2 Market On Close
Market On Close (MOC) contract
For other contract types the value
is set to Standard.
ContractEMMPropert| Repeating section Header Numerical 1] 0. 2762 Mandatory
ies length
ContractEMMPropert| Repeating section Header Numerical 1] o0.10 Mandatory
ies occurrences
EMM Defines the Exchange Market Enumerated 1 | (See field description) Optional
Mechanism applied on each
platform.
Tick Size Index ID ID of the tick size table available i Numerical ID 2 | 0..2n162 Optional
the Tick Tabléile.
Pattern ID Numerical Pattern identifier Numerical ID 2 | 0..2M162 Optional
available as a characteristic of an
instrument in Standing Data file
and message, and used in the
MDG timetable message. Cash
Markets only.
Lot Size For Cash and Derivatives, it Quantity 8 | 0..2"642 Optional
defines a multiple of the tradable
quantity.
Strategy Authorized | Providesstrategy types authorized Bitmap 8 | (See field description) Optional
for contract.
Dynamic Collar Logic| For Derivatives, Dynamic Collar Enumerated 1| O Not Active Optional
Logic is a field used to identify the 2 NoHaltwith Reject
method of handling orders in case (not in usg
ofTrade_: Price Validation (TPV) 3 Haltwith Acceptation
being triggered. For Cash, Dynan
Collar Logic is used internally.
Collar Max Unhalt Nb| Maximum number of automatic Quantity 1) 0..2782 Optional
unhalts if collar logic enables
unhalting.
Collar Unhalt Delay | Delay (in seconds) elutomatic Time 4| 0..2"322 Optional
unhalt if collar logic enables
unhalting.
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7.2.4 Outright Standing Data (1014)

The Outright Standing Data message provides characterigtigsrivatives instruments, valid for the current trading
day.
Message Sending Rules:

y" Every morning following the Session Start messages. Contract Standing Data will be sent first, followed by tl
Outright Standing Data and Strategy Standing Data.

y" During the day, following intrady creation of instruments

Field Short Description Format Len | Values Presence
Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
DataSequence Number sequence.
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1] 0..2"82 Mandatory
Indicator new (1 if resent, O otherwise). For g
snapshot, this field will always be
setto 'l
Symbol Index Exchange identification code of the] Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
Contract Symbol Identifies thecontract of this Numerical ID 4| 0..27322 Mandatory
Index instrument by its Symbol Index.
Instrument Event Date of the last instrument Date 2| 0.2"162 Mandatory
Date characteristic modification(s) excep
for some exceptions.
ISIN Code Instrument ISIN following ISO 6166 Alphanumerical | 12 | (See field description) Mandatory
ID
CFlI Classification code of a financial Text 6 | (See field description) Optional
instrument defined by théSO
10962:2015 standard.
Maturity Date Maturity Date of the instrument Text 8 | (See field description) Mandatory
(text formatted as YYYYMMDD).
Lot Size Deprecated Quantity Deprecated Mandatory
Strike Price The strike price of an Price (See field description) Optional
option/warrant is the specified price
at which the underlying can be
bought (in the case of eall/right to
buy) or sold (in case of a put/right t
sell) by the holder (buyer) of the
option/warrant contract, at the
moment he exercises his right
against a writer (seller) of the
option/warrant.
Last Trading Date | Last available trading date for the Date 2] 0..2M62 Optional
instrument
Days To Expiry Number of Calendar days until the Numerical 2 | 0..2M162 Optional
Last Trading Day of the Expiry.
Derivatives Derivatives Instrument Trading Coq Alphanumerical | 18 | (See field description) Optional
Instrument Trading | (formerly AMR)s composed of ID
Code Exchange Code, Contract Type,
Product Code, Expiry. For Options,
Strike and Option Type (Put or Call
is added.
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Field Short Description Format Len | Values Presence
Derivatives Indicates the type of derivative Enumerated 1| 0 Call Option Optional
Instrument Type instrument 1 Put Option

2 Strategy
3 Individual Future
4 Underlying
Expiry Cycle Type | Defines the expiry cycle type Enumerated 1| 1 Daily Optional
2 Weekly
3 Monthly
Underlying Is theunderlying of the Derivatives | Alphanumerical | 18 | (See field description) Optional
Derivatives Instrument Trading Code. ID
Instrument Trading
Code
Underlying Symbol | Identifies the Symbol Index of the Numerical ID 4 | 0..27322 Optional
Index underlying of the instrument.
Trading Unit Amount of underlying instrument Quantity 8 | 0..2"642 Optional

per unit of a derivative contract (to
be calculated with the Quantity
Decimals). Due to corporate action
the value may be different between
value provided within this field in
Contract Standing Data and Outrig
Standing &ta. Value in Outright
Standing Data reflects the
adjustment due to the corporate
action and should be used for that
Outright instrument.

OutrightRep length | Repeating Group Header Numerical 1| 0..2762 Mandatory
OutrightRep Repeating Group Header Numerical 1| 1.254 Mandatory
occurrences
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.

7.2.5 Strategy Standing Datél012)

TheStrategy Standing Data message provides the main characteristics of active strategies.
The repeating section provides the details of each leg.
Message Sending Rules:

y" Every morning following the Session Start Messages. Contract Standing Data will bessédotléiwed by the
Outright Standing Data and Strategy Standing Didtde that at Start of Daythe messages are sent only for the
active strategies, i.e. thodeving open orders.

Yy Intraday for the intraday creations / activation of strategies.

Note: Standing Data messages are also available in XML file.

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for each messag Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
DataSequence Number sequence.
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Field Short Description Format Len | Values Presence
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1) 0.2782 Mandatory
Indicator new (1 if resent, O otherwise). For &
snapshot, this field will always be
setto '1".
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.
Symbol Index Exchangédentification code of the Numerical ID 4 | 0..2"322 Mandatory
instrument/contract.
Derivatives Derivatives Instrument Trading Coq Alphanumerical | 18 | (See field description) Mandatory
Instrument Trading | (formerly AMR)s composed of ID
Code Exchange Code, Contract Type,
Product Code, Expiry. For Options,
Strike and Option Type (Put or Call
is added.
Exchange Code Indicates theMarket Place. Enumerated (See field description) Mandatory
Maturity Date Maturity Date of the instrument Text 8 Mandatory
(text formatted as YYYYMMDD).
Strategy Code Exchangeecognized strategy code | Alphanumerical 1 | (See field description) Mandatory
ID
Contract Symbol Identifies the contract of this Numerical ID 4| 0..27322 Mandatory
Index instrument by its Symbol Index.
CFlI Classification code of a financial Text 6 | (See field description) Optional
instrument defined by the ISO
10962:2015 standard.
StrategyStandingDg Repeating Group Header Numerical 1]0.2M62 Mandatory
tarepl length
StrategyStandingDg Repeating Group Header Numerical 1] 1.254 Mandatory
tarepl occurrences
Leg Symbol Index | MDG proprietary identification code  Numerical ID 4 | 0..27322 Mandatory
of the instrument leg for the
strategy.
Leg Price Price of corresponding strategy leg Price 8 | (See field description) Optional
(to be calculated with the
Price/Index Level Decimals).
Leg Ratio Ratio of lots fothe leg. For Quantity 4 | 0..27322 Mandatory
contingent trades, the delta.
Leg Buy or Sell Leg Side. Enumerated 1| B Buy Mandatory
S Sell

7.2.6 APA Standing Data (1027)
The APA Standing Data (1027) message prowdi@mum instrument identification information.
Message Sending Rules:

This message is sent on each channel only once a day per instrument . It is just sent before the first quote or first tra
broadcast for that instrument.
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Field Short Description Format Len | Values Presence
Market Data Sequence Number | Assigned by MDG for each message. E| Sequence 8 From 0 to 264 | Optional
channel has its own Market Data
Sequence Number sequence.
Rebroadcast Indicator Indicates if this message is resent or ne Numerical ID | 1 From 0 to 2"& Mandatory
(1 if resent, 0 otherwise). For a
snapshot, this field will always be set
1.
MIFID Instrument ID Type Code type used to identify the financial | Text 4 (See field Mandatory
instrument. description)
MiIFID Instrument ID Code used to identify thBnancial Alphanumeric | 12 (See field Mandatory
instrument. This code has to be al ID description)
processed with the MIFID Instrument |
Type.
Full Instrument Name Full Instrument Name. Text 102 | (See field Optional
description)
CFlI Classification code of a financial Text 6 (See field Optional
instrument defined by the ISO description)
10962:2015 standard.
Notional Currency Currency in which thaeotional is Alphanumeric | 3 (See field Optional
denominated following ISO 4217 al ID description)
standard.
Notional Currency 2 Currency in which the notional is Alphanumeric | 3 (See field Optional
denominated following ISO 4217 alID description)
standard.
Price Multiplier Number of units of the financial Numerical 4 From 0 to 2232 | Optional
instrument that are contained in a
trading lot. Price multiplier coefficient
for instrument unit price.
Price Multiplier Decimals Number of decimals for the field Price | Numerical 1 From O to 278 Optional
Multiplier.
Underlying ISIN Code Underlying ISIN. Alphanumeric | 12 (See field Optional
alID description)
Underlying Index Name Underlying Index Name Text 25 (See field Optional
description)
Underlying Index Term Term of the Underlying Index. Text 8 (See field Optional
description)
Option Type Type of the option. Enumerated | 1 1Call Optional
2 Put
Strike Price The strike price of an option/warrant is | Price 8 From-2763+1to | Optional
the specified price at which the 27631
underlying can be bought (in the case
of a call/right to buy) or sold (in case o
a put/right to sell) by the holder (buyer
of the option/warrant contract, at the
moment he exercises his right against
writer (seller) of the option/warrant.
Strike Price Decimals Indicates the number of decimals for Decimal 1 From 0 to 2”& Optional
StrikePrice related to this ISIN code Places
Exercise Style Type of exercise of a derivatives Enumerated | 1 (See field Optional
instrument description)
Maturity Date Maturity Date of the instrument (text Text 8 (See field Optional
formatted as YYYYMMDD). description)
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al ID

description)

Field Short Description Format Len | Values Presence
Expiry Date For contracts with one expiry per month Text 8 (See field Optional
the day componentmayb&@ n n ¢ ¢ description)
formatted as YYYYMMDD). For Atom}
instruments this field contains the exa
expiry date. For repo it represents the
inclusive date until which a
lending/borrowing contract can be
traded.
Settlement Method Settlement method Alphanumeric | 1 (See field Optional

7.2.7 BF Instrument Referencgl201)

The BF Instrument Reference (1201) message is sent as part of standing data dedicated to the HegrOtig

Message Sending Rules:

y" Every morning following the Session Start messages.

Field Short Description Format Len |Values Presence
Market Data Sequence Number | Assigned by MDG for each message. E¢  Sequence 8| From 0 to 2642 Optional
channel has its own Market Data
Sequence Number sequence.
Rebroadcast Indicator Indicates if this message is resent or ney Numerical ID 1| From O to 2”& Mandatory
(1 if resent, 0 otherwise). For a snapsho
this field will always be set to '1".
Symbol Index Exchange identification code of the Numerical ID 4| From 0 to 2"32 Mandatory
instrument/contract.
Optiq Segment An Optiq segment is a universe of Enumerated 1| (See field Mandatory
instruments sharing common trading description)
properties.
ISIN Code Instrument ISIN following 1ISO 6166. Alphanumerica 12| (See field Optional
1D description)
SEDOL Code Alphanumerical identifier of an Alphanumerica 7| (See field Optional
instrument on the ISE Bonds and Funds 11D description)
segment.
Long Issuer Name Indicates the name of the Legal Issuing Text 250| (See field Optional
Entity, long format. description)
Long Instrument Name Full Instrument Name, lonigrmat. Text 250| (See field Optional
description)
Currency Code of the currency (ISO 4234). Alphanumerica 3| (See field Optional
1D description)
Date of Initial Listing Date theinstrument was initially listed. Date 2| From 0 to 27 1& Optional
Share / Amount in Issue Total amount issued for the whole fixed Price 8| From-2763-1 to Optional
income instrument. 27631
Opened/Closeddnd Indicates whether the fund is open or Enumerated 1| OOpen Optional
closed. C Closed
Last NAV Price Last NAV Price Price 8| From-2763-1 to Optional
22631
Gross of CDSC Indicator Indicates if Contingent Deferred Sales Enumerated 1| N No Optional
Charges fee is gross or not. Y Yes
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Field Short Description Format Len | Values Presence
Coupon Price of coupon. Price 8| From-2763-1 to Optional
22631
Maturity Date Maturity Date of the instrument (text Text 8| (See field Optional
formatted as YYYYMMDD). description)
Closing Price t NEBOA2dza RI&Qa Of 2 Price 8| From-2763-1 to Optional
calculated with thePrice / Index Level 27631
Decimal}.
MIC Identifies the market to which an Alphanumerica 4 | (See field Optional
instrumentbelongs by its MIC (Market I 1D description)
Identification Code), segment MIC
according to 1SO 10383.
Gross Dividend Payable per Unit| Gross dividend payablexpressed in Price 8| From-2763-1 to Optional
dividend currency. 27631
Dividend Currency Currency of dividend. Text 3| (See field Optional
description)
Dividend Record Date Date of dividend record. Date 2| From 0 to 2"1&2 Optional
Dividend Rate Dividend rate. Ratio 8| From 0 to 27642 Optional
ExDividend Date Date of exdividend. Date 2| From 0 to 21&2 Optional
Dividend Payment Date Dividend payment date. Date 2| From 0 to 2"1&2 Optional
Tax Description Attaching to a | Gives precisions about tax attaching to ¢ Enumerated 1| DDeduced at Optional
Dividend dividend. Source
Next Meeting Date of nexigeneral meeting, or any free Text 8| (See field Optional
formatted information related to next description)
meeting.
Gross Dividend in Euros Gross dividend payable, expressed in Price 8| From-2763-1 to Optional
euros. 27631
Issue Date Date at which the instrument has been Date 2| From 0 to 27 1& Optional
offered to the market, expressed as
number of days since Epoch.
Issuing Country Issuing country. Alphanumerica 3| (See field Optional
1D description)
CFlI Classification code of a financial Text 6 | (Seefield Optional
instrument defined by the ISO description)
10962:2015 standard.
Payment Frequency Frequency of dividend payment. Enumerated 1| (See field Optional
description)
Minimum Amount Minimum amount a bond can be bought Price 8| From-2763-1 to Optional
22631
Instrument Category Indicates to which category the Enumerated 1| (See field Mandatory
instrument belongs. description)
Security Condition Security status. Enumerated 2| (See field Optional
description)
MiFID Price Notation Indication as to whether the price is Text 4 | (See field Optional
expressed in monetary value, in description)
percentage or in yield.
Price / Index Level Decimals Indicates the number of decimals for ea¢ Decimal Place 1| From Oto 2"8-2 Optional
Price / Index Level related to this Symbg
Index
Quantity Decimals Indicates the number of decimals for ea¢ Decimal Place 1| From 0 to 2"& Optional
Quantity related to this Symbol Index
Amount Decimals Indicates the number of decimals for ea¢ Decimal Place 1| From O to 2/& Optional
Amount related to this Symbol Index
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Field Short Description Format Len | Values Presence
Ratio / Multiplier Decimals Indicates the number of decimals for ea¢ Decimal Place 1| From O to 2"& Optional

Ratio / Multiplier related to this Symbol
Index
Block Length #1 Defines the length in bytes of the Numerical 112 Mandatory

repeating section #1

Num in Group #1 Defines how many times the repeating Numerical 1|FromOto4 Mandatory

section #1 is repeated.

Interest Payment Date Next interest payment date, expressed ¢ Date 2| From O to 2"1& Optional

number of days since Epoch.

7.3

APPLICATION MESSAGES

7.3.1 Market Update(1001)

The Market Update Message provides valuable data to the market in order to build the limits for the ordeleipdiok
(COB and BoB), publish trade prices and collars:

LSS S S S

Best limits (BBO)

Full depth limits

Clear Book

Short trade

Requests

Collars

Request Fori@ss (RFC)

Best of Book (BoB) full depth limits
Execution Summary

Message Sending Rules:

y" For Cash and Derivatives:

For the book retransmission every morning or in case of HA.

For new or updated price and/or volume in the book (including BBO).

For aRequest for Quote (RFQ).

As a short trade message indicating its trade type, traded price and traded quantity.

As an execution summary indicating the total traded quantity and the deepest price reached by the aggressiv
order.

Yy For Cash:

For new or update®oB depth of book price and/or volume.
For new or updated With Liquidity Provider depth of book price and/or volume for warrants.
For new Collars when the update is caused by a new trade which impact collar.

Yy For Derivatives:

For a Request for Croastivation on an instrument.
For a Request for Cross queued on an instrument, due to the fact that another RFC is already active.
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Market Data Update Types
The following table defines for each Market Data Update Tgpehich instruments it applies.

Warrants & Certificates Equity Derivatives Index Derivatives Commaodity Derivatives
Market DataUpdate Type Full Order| Full Order Best Bid | Full Order | BestBid | Full Order| BestBid | Full Order
Book (OU)| Book (MU) | and Offer | Book (MU)| and Offer | Book (MU)| and Offer | Book (MU)
BBO 1-Best Bid (Cash and Derivatives) X X X X X X X X
2 - Best Offer(Cash and Derivatives)
Full Depth | 3- New Bid (Cash and Derivatives) X X X X
4 - New Offer (Cash and Derivatives)
5- Updated Bid (Cash and Derivatives)
6 - Updated Offer (Cash and Derivatives)
58- New Bidwith Liquidity Provider (Cash Only) X
59- New Offer With Liquidity Provider (Cash Only)
60 - Updated Bid With Liquidity Provider (Cash Only)
61 - Updated Offer With Liquidity Provider (Cash Only
Wholesaleg 74 - New Bid on Wholesale RFC X X X X X X
RFGull
Depth 75 - New Offer on Wholesale RFC
(Derivatives 76 Updated Bid on Wholesale RFC
Only)
77 - Updated Offer on Wholesale RFC
78- Clear Wholesale RFC
Clear Book| 254 - Clear Book (Cash and Derivatives) X X X X X X X X
Trades
Types
24 - Conventional Trade (Cash and Derivatives) X X X X X X X X
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Warrants & Certificates Equity Derivatives Index Derivatives Commaodiy Derivatives
Market DataUpdate Type Full Order| Full Order Best Bid | Full Order | BestBid | Full Order| BestBid | Full Order

Book (OU)| Book (MU) | and Offer | Book (MU)| and Offer | Book (MU)| and Offer | Book (MU)

50- Trade Cancellation (Cash and Derivatives)

35- Dark Trade (Cagbnly)

46- BoB Trade (Cash Only)

51 - Out of Market Trade (Cash Only) X X

54 - Euronext Fund Service Trade (Cash Only)

55- Secondary Listing Trade (Cash Only)

52- Delta Neutral TradeUnderlying Casheg (Cash Onl X X

65 - Market VWAP Operation Trade (Cash Only)

34- Exchange for Swap Trade (Derivatives Only) X X

37 - Strategy Leg Conventional Trade (Derivatives On X X X X X X

53 - Delta Neutral Trade- Underlying Future Le
(Derivatives Only)

56 - Request for Cross Trade (Derivatives Only) X X X X X X

57 - Request for Cross Strategy Leg Trade (Deriva
Only)

72- ETFMTF NAV Trade (price in basis points)

73- ETFMTF NAV Dark Trade (price in basis points)

79- Guaranteed CrossNegotiated deal NLIQ (Liquid) X X

80- Guaranteed CrossNegotiated deal OILQ (illiquid)

81- Large in Scale (LIS) Trade (Cash)

100¢ Conventional Trade Provisional Price X X X X X X
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Warrants & Certificates

Equity Derivatives

Index Derivatives

Commodity Derivatives

Market DataUpdate Type

Full Order
Book (OU)

Full Order
Book (MU)

Best Bid
and Offer

Full Order
Book (MU)

Best Bid
and Offer

Full Order
Book (MU)

Best Bid
and Offer

Full Order
Book (MU)

Execution
Summary

90¢ Bid Execution Summary

X

X

X

X

X

X

97 ¢ Offer Execution Summary

X

X

X

X

X

X

Requests

86 ¢ New Bid RFQ Answer

87 ¢ New Offer RFQ Answer

88 ¢ Updated Bid RFQ Answer

89 ¢ Updated Offer RFQ Answer

10- Request for Quote (Cash and Derivatives)

11- Request for Quote Bid (Cash and Derivatives)

13- Request for Quote Offer (Cash and Derivatives)

12 - Request for Size (Cash and Derivatives)

66 - Request for Size Bid (Cash and Derivatives)

67 - Request for Size Offer (Cash and Derivatives)

25- Request forCross (RFC) Queued (Derivatives Onl

26- Request for Cross (RFC) (Derivatives Only)

Collars

14 - High Dynamic Collar (Cash Only)

15- Low Dynamic Collar (Cash Only)

63 - Low Static Collar (Cash Only)

64 - High Static Collar (Cash Only)

70- Low LP Collar (Cash Only)

71-High LP Collar (Cash Only)

91- AQS Expansion Factor

92 - Collar Expansion Factor

© 2020Euronext N.V- All rights reserved.

860f 236

4.4.0




Messages Specification
Optig MDG Client Specification

Messages
Application Messages

Warrants & Certificates Equity Derivatives Index Derivatives Commaodiy Derivatives
Market DataUpdate Type Full Order| Full Order Best Bid | Full Order | BestBid | Full Order| BestBid | Full Order
Book (OU)| Book (MU) | and Offer | Book (MU)| and Offer | Book (MU)| and Offer | Book (MU)
93- Collar Enabled
94- Collar Disabled
96 ¢ FSP Reference Price
98¢ FSP Triggered
252- Static Collar Reference Price (Cash and Derivat
253 - Dynamic Collar Reference Price (Cash
Derivatives)
BoB 16- New Bid RLFRetail Liquidity Provider) (Cash Only,
17 - New Offer RLP (Retail Liquidity Provider) (Cash (
18 - Updated Bid RLP (Retail Liquidity Provider) ((
Only)
19 - Updated Offer RLP (Retail Liquidity Provider) (¢
Only)
2-The value29 (Large in Scale (LiS) Package Trade (Derivatives i©déprecated.
3-The value 7 (Total Traded Volupedeprecated.
Fixed Income ETFs Equities
Market Data Update Type Full Full Order | Best Bid Full BoB Full| Full Order| Full BoB Full
Order |Book(MU)| and Order Order | Book (MU)| Order Order
Book Offer Book Book Book Book
BBO 1-Best Bid (Cash and Derivatives) X X X X X
2 - Best Offer (Cash and Derivatives)
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Application Messages

Fixed Income ETFs Equities

Market Data Update Type

Full Order | Full
Book (MU)| Order
Book

BoB Full
Order
Book

Full Full Order | Best Bid Full BoB Full
Order |Book(MU)| and Order Order

Book Offer Book Book

Full Depth

3-New Bid(Cash and Derivatives)

4 - New Offer (Cash and Derivatives)

5 - Updated Bid (Cash and Derivatives

6 - Updated Offer (Cash and Derivativ

X X X

58 - New Bid With Liquidity Providg
(Cash Only)

59 - New Offer With Liquidity Provide
(Cash Only)

60- Updated Bid With Liquidity Providi
(Cash Only)

61 - Updated Offer With Liquidit]
Provider (Cash Only)

Wholesales

74 - New Bid on Wholesale RFC

RFC Full Dept|

75 - New Offer on Wholesale RFC

76- Updated Bid on Wholesale RFC

77 - Updated Offer on Wholesale RFC

78- Clear Wholesale RFC

Clear Book

254- Clear Book (Cash and Derivative

Trades Types

7 - TotalTraded Volume

24 - Conventional Trade (Cash a
Derivatives)

50 - Trade Cancellation (Cash a
Derivatives)

35- Dark Trade (Cash Only)
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Fixed Income ETFs Equities
Market Data Update Type Full Full Order | Best Bid Full BoB Full| Full Order| Full BoB Full
Order |Book(MU)| and Order Order | Book (MU)| Order Order
Book Offer Book Book Book Book
46- BoB Trade (Cash Only) X X
51 - Out of Market Trad€¢Cash Only) X X X X X X
54 - Euronext Fund Service Trade (C X X X X
Only)
55- Secondary Listing Trade (Cash O X X
52 - Delta Neutral Trade Underlying X X X X
Cash Leg (Cash Only)
65 - Market VWAP Operation Tra¢ X X Xt xt X X
(CastOnly)
34 - Exchange for Swap Tra
(Derivatives Only)
37 - Strategy Leg Conventional Tra
(Derivatives Only)
53 - Delta Neutral Trade Underlying
Future Leg (Derivatives Only)
29 - Large in Scal€LiS) Package Tra|
(Derivatives Only)
56- Request for Cross Trade (Derivati
Only)
57-Request for Cross Strategy Leg Tr,
(Derivatives Only)
72 - ETFMTF NAV Trade (price in ba X X
points)
73 - ETEMTF NAVDark Trade (price i
basis points)
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Fixed Income ETFs Equities

Market Data Update Type

Full Full Order | Best Bid Full BoB Full| Full Order| Full BoB Full
Order |Book(MU)| and Order Order | Book (MU)| Order Order
Book Offer Book Book Book Book

79- Guaranteed CrossNegotiated dea
NLIQ (Liquid)

80- Guaranteed CrossNegotiated dea
OILQ (illiquid)

81- Large in Scale (LIS) Trade (Cash)

X X X X

100 ¢ Conventional Trade Provisiona
Price

Execution
Summary

90¢ Bid Execution Summary

97 ¢ Offer Execution Summary

Requests

86 ¢ New Bid RFQ Answer

87 ¢ New Offer RFQ Answer

88 ¢ Updated BidRFQ Answer

89 ¢ Updated Offer RFQ Answer

10 - Request for Quote (Cash a
Derivatives)

11 - Request for Quote Bid (Cash a
Derivatives)

13 - Request for Quote Offer (Cash a
Derivatives)

12 - Request for Size (Cash a
Derivatives)

66 - Request for Size Bid (Cash
Derivatives)

P

67 - Request for Size Offer (Cash
Derivatives)

o
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Fixed Income ETFs Equities

Market Data Update Type

Full Full Order | Best Bid Full BoB Full| Full Order| Full BoB Full
Order |Book(MU)| and Order Order | Book (MU)| Order Order
Book Offer Book Book Book Book

25 - Request for Cross (RFC) Que
(Derivatives Only)

26 - Request foiICross (RFC) (Derivativ
Only)

Collars

14 - High Dynamic Collar (Cash Only)

15- Low Dynamic Collar (Cash Only)

63- Low Static Collar (Cash Only)

64 - High Static Collar (Cash Only)

70- Low LRCollar (Cash Only)

71-High LP Caollar (Cash Only)

91- AQS Expansion Factor

92- Collar Expansion Factor

93- Collar Enabled

94 - Collar Disabled

252 - Static Collar Reference Price (C
andDerivatives)

253 - Dynamic Collar Reference Pr
(Cash and Derivatives)

BoB

16 - New Bid RLP (Retail Liquid
Provider) (Cash Only)

17 - New Offer RLP (Retail Liquid
Provider) (Cash Only)

18 - Updated BidRLP (Retail Liquidi
Provider) (Cash Only)
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Fixed Income ETFs Equities
Market Data Update Type Full Full Order | Best Bid Full BoB Full| Full Order| Full BoB Full
Order |Book(MU)| and Order Order | Book (MU)| Order Order
Book Offer Book Book Book Book

19 - Updated Offer RLP (Retail Liquig
Provider) (Cash Only)

1-only for negotiated tradeon Euronext Exchange
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Limits (BBO and Full Depth)
The "Market Data Update Type" field indicates the type of price/volume update as follows:

y" The Best Bid/Offer are the best explicit buy or sell limit price and aggregated v{dupleeit and impliedat the
best limit price. When best orders are Marketd@rs or Market To Limit orders, the Best Bid/Offer is sent out with
a price set to null and a quantity equal to the aggregated volume of Market Order (MO) and Market To Limit (MTL

y" A Market Order is sent in Market Data with a price set to null value badjtiantity is the one from the client
order.

y" When there is no more Limit on a book side, last BBO is sent with quantity set to '0' and Price set to null value.

y" The Bid/Offer updates are the explicit buy or sell price and aggregaj@ititvolume at anyprice level. When the
Bid/Offer is the best price, both the Bid/Offer and the Best Bid/Offer will be smiplied volume is not taken into
account in the Bid/Offer updates.

y" On Warrants, all updates with a "Liquidity Provider" flag, with a limit will dorah least one liquidity provider
order. "Liquidity Provider" limits contain one or several liquidity provider orders along with zero to several non
liquidity provider orders.

Requests

y" On ETF/MTF, Request For Quotes (RFQ) have the following behaviour:

I A RFQ request will be sent to liquidity providers in private messages. Market partiigkhmbt be informed
of this RFQ.

1 Ifthe RFQ is resdlin a trade, and only in this case, all answers to the RFQ are sent in market data using Marke
DataUpdateTydSY dayo ' bSé . AR wCv ! y &g S NETheNgRBIORNQ Angwer
and New Offer RFQ answer are aggregated price limits and show the total amount of orders at a price limi
The price limits are cleared using Updated Bid RFQ Answddpaated Offer RFQ answer with quantity equal
to 0.

Yy A Request for Size (RFS) notifies market participants that a member has an interest at the specified instrume
price, but no quantity is indicated.

Collars:

The broadcast information regarding collaeries according to the segment to which the collar is applicable.
Collars are sent agescribed below.

y" For dynamic collars:
I On each book retransmission (including morning and HA book retransmission)
I On each dynamic collar price changes
T On action from M&ket Operation

y" For static collars:
I On each book retransmission (including morning and HA book retransmission)
T On Market Operation request
I For some instruments, on the first trade of the day

y" For LP collars:

T Only for instrument on LP Quote Driverarket model and during One Side Only petiodndicate opposite
sidevirtual collar.

For more details on interaction of Optiq in cases of collar expansion associated to the Trading patterns, Spreac
triggering of FSP events, please review the Derivatitieematics document.

RequestFor Qross
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For interaction of order entry and market data messagesRequest For Crossients should review the Derivatives
Kinematics document

Clear Book:
y" AClear Book requests clietd clear the entire book for a gimeSymbol Index. Quantity will be '0' and Price set to

null value.
Short rades

Trades will also be notified using the Market Update message. This comprises a short summary of the trac
information since more detailed trade information is provided on Fufide Information (1004) message. For the
specific case of Wholesales, no short trade information will be disseminated through Market Update message.

Customers that are only using short trade messages can retrieve MMT levels 1 (MMT Market Mechaniddi), 2 (M
Trading Mode) and 3 (MMT Transaction Category). Rules to get this information with Market Update messages a
available in appendix of this document. Please refer to both appendix sections:

T MMT Flags Rules
T Link Between EMM and Trade Types

Execution Summary:

Execution summargessagerovides information of the order book state after the processing ciggressive order
againstorders in the order bookExecution summary messages are published with following characteristics:

Number Of Orders is always set to null value

Dark and hidden iceberg orders quantities are included in the execution summary

RLP orders in case of aggressive RLO order are included in the execution summary

Trades with deferred publication will not generate execution summary messages

Stop order is considered as new aggressive order and thus will generate a dedicated execution summary for tl
transacton

For cash segments, execution summary messages are only published during continuous phase

For Derivatives, in case of Implied Tradihg, Execution Summary is sent for the Strategy book, as well as the Outright
books that participate in thexecutiontaking into account outright orders and implied orders that have already been
published.

<SSR

Peg Ordergfor future use):
Peg orders will be communicated on its creation and for each update with:

Yy aggregated volume at this limit
y" Number Of Orders witthe number of peg orders
On a BBO update peg order updates will be disseminated with the BBO message in different repeated sections.

If a peg order has the same limit as other orders quantity and Number Of Reference fields will always provid
aggregatedimit that is containing both peg and ngreg orders.

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for each messag Sequence 8 | From O to 2642 Mandatory
Sequence Number | Each channel has its own Market
DataSequence Number sequence.
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Field Short Description Format Len | Values Presence
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1 | From O to 2”& Mandatory
Indicator new (1 if resent, O otherwise). For &

snapshot, this field will always be
setto '1".
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.
Event Time Time when an event has been Epoch Time in 8 | From O to 2642 Mandatory
processed Nanoseconds
Updates length Numerical 1| 0..2M6-2 Mandatory
Updates Numerical 1] 1.254 Mandatory
occurrences
Market Data Type of market datapdate. Enumerated 1 | (See field description) Mandatory
Update Type
Symbol Index Exchange identification code of the] Numerical ID 4 | From 0 to 232 Mandatory
instrument/contract.
Number Of Orders | Number of orders at the current Numerical 2 | From 0 to 2"1& Optional
price limit.
Price Price per unit of quantity (to be Price 8 | From-2"63+1 to 2"63L Optional
calculated with the Price/Index Lev
Decimals).
Quantity Number of traded or ordered units Quantity 8 | From 0 to 2"642 Optional
(to be calculated with Quantity
Decimals).

7.3.2 Order Update(1002)

Onall markets, theOrder Update Message provides the market with the information needed to build the order book.
Multiple changes can be disseminated within a single Order Update (1002) message.

This message takes into account all order types, with the exception of StoaridbS$op Limit orders. Stop orders are
not broadcasted to market participants until they are triggered.

Message Sending Rules:

V" In the morning, before market opening, when the trading engine is initialized, to retransmit orders remaining in
the book from pevious days (taking into account expired orders and order book purges). This is known as the
‘order book retransmission’ or 'market sheet retransmission'.

y" During the day, on each new order, modify order or deletion order from a member firm.
Yy~ During theday, in case of order book retransmission. This is a failsafe in case of order book resynchronization.

Market DataAction Types

The Market Data Action Types apply for all cash instrument on central order book. Therefore, no Order Updat
messages are seoh derivatives.

Order Modifications

For modification of orders, the field Market Data Action Twpkkflag if there is a loss of priority or not. The order will
lose its priority for:

y" a price change
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y" an amendment with an increase of its displayed quantity
Peg Ordergfor future use)

Peg orders will be communicated on its creation with its characteristics:

y" Type of peg order

Yy Peg Offset

y' Quantity

On a BBO update no peg order update will be disseminated. Members will have then to update the peg orders fi

each BBO without changing the previous priority of the original ordedeed,this will identify the order in case of a
partial fill or update.

If a peg is partially filled arpdated,then it loses its priority and the message will contain the new quantity.
To be noted:

y" Symbolindex EMM and Order Priority identify the rank of the order in the order book.

Order Priority identifies the priority of the order in the order book (the order book is identified with Symbol Index
and EMM).

y
Yy Incaseof a Deletion (MarkeData Action Type '2' or '3"), the quantity will be set to '0' and the price set to default
value.

y

Ordersfor cash must be arranged according to:
I Order type: Priority should be given first to Market order and Market to limit followed by Limits and Pe&g orde
I Order price
I Order priority
y" For Market Orders the price will be set to null value and the quantity is the one from the client order.
Client applications should do the following in order to build the market sheet:

y" Determine the Market Data Action Tyfedd, modify, delete)

y" Determine the priority of an order based on Order Type, Order Price, and the Order Priority. The priority of order
of the same type and price depends on their order priority. The order with the lowest value of Order Priority has
the highest priority. Bid orders with higher prices have higher priority; ask orders with lower price have higher
priority.

y" Determine the price and size of an order.

Field Short Description Format Len | Values Presence
Market Data Assigned by MDG for each messag Sequence 8 | From O to 2642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1 | From 0O to 2”& Mandatory
Indicator new (1 if resent, O otherwise). For g
snapshot, this field will always be
setto 'l
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.
Event Time Time when an event has been Epoch Time in 8 | From Oto 2764-2 Mandatory
processed Nanoseconds
Orders length Repeating Section Header Numerical 1| 0X2716-2 Mandatory
Orders occurrences| Repeating Section Header Numerical 1)1.254 Mandatory
Symbol Index Exchange identification code of the, Numerical ID 4 | From 0 to 2322 Mandatory
instrument/contract.
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Field Short Description Format Len | Values Presence
Market Data Action | Identifies if the order is a New Enumerated 1 | (See fieldescription) Mandatory
Type Order, a Deletion, a Modification or

a Retransmission.

Order Priority Rank giving the priority of the order,  Numerical ID 8 | From O to 2642 Optional
The order with the lowest value of
Order Priority has the highest
priority.

Previous Priority Previous Priority is populated only Numerical ID 8 | From O to 2642 Optional
when there is a "Modification of
existing order With Loss Of Priority’
or order deletions. Then clients hav
to remove from their market sheet
the order identified vith the field
"Previous Priority" and add a new
order with the field "Order Priority"
newly provided.

Order Type Type of Order. Enumerated 1 | (See field description) Optional

Order Price Instrument price per quantity unit Price 8 | From-2"63+1 to 2631 Optional
(To be calculated with Price/Index
Level Decimals).

Order Side Indicates the side of the order. Enumerated 1|1 Buy Optional
2 Sell
3 Cross
Order Quantity Total order quantity, per quantity Quantity 8 | From 0 to 27642 Optional
unit.(To be calculated with Quantity
Decimals).
Peg Offset (Future Use) Tick offset for a pegge  Numerical ID 1 | From-127 to 127 Optional
order.

7.3.3 Long Order Update (1015)

On Fixed Income markefisr non-anonymous instrumentghe Long Order Update Message providesrtiagket with
the information needed to build the order boolk.completes (and does not replace) the Order Update (1002) message
with the issuing firm information.

Multiple changes can be disseminated within a single Long Order Update (1015) message.

This nessage takes into account all order types, with the exception of Stop Loss and Stop Limit orders. Stop orders ¢
not broadcasted to market participants until they are triggered.

Message Sending Rules:

Yy In the morning, before market opening, when the trnagliengine is initialized, to retransmit orders remaining
in the book from previous days (taking into account expired orders and order book purges). This is known &
the 'order book retransmission' or 'market sheet retransmission'.

y" During the day, on eachew order, modify order or deletion order from a member firm.
y" During the day, in case of order book retransmission. This is a failsafe in case of order book resynchronizatic

Market DataAction Types
The Market Data Action Types apply for all cash inséninon central order book.
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Order Modifications

For madification of orders, the field Market Data Action Typiéflag if there is a loss of priority or not. The order
will lose its priority for:

y
y

a price change
an amendment with an increase of its disgtd quantity

To be noted:

Symbolindex EMM and Order Priority identify the rank of the order in the order book.

Order Priority identifies the priority of the order in the order book (the order book is identified with Symbol
Index and EMM).

In caseof a Celetion (Market Data Action Type '2' or '3"), the quantity will be set to '0' and the price set to
default value.

Ordersfor cash must be arranged according to:

Order type: Priority should be given first to Market order and Market to limit followelditmts and Peg orders
Order price

Order priority

For Market Orders the price will be set to null value and the quantity is the one from the client order.

Client applications should do the following in order to build the market sheet:

y
y

Determine the MarkeData Action Type (add, modify, delete)

Determine the priority of an order based on Order Type, Order Price, and the Order Priority. The priority o
orders of the same type and price depends on their order priority. The order with the lowest value of Order
Priority has the highest priority. Bid orders with higher prices have higher priority; ask orders with lower price
have higher priority.

y" Determine the price and size of an order.
Field Short Description Format Len| Values Presence
Market Data Assigned by MDG for each Sequence 8 | From 0 to 2”642 Mandatory

Sequence Number | message. Each channel has it

own Market Data Sequence
Number sequence.

Rebroadcast Indicates if this message is Numerical ID 1 | FromO0to 2"& Mandatory
Indicator resent or new (1 if resent, O

otherwise). For a snapshot,
this field will always be set to
1.

EMM

Defines the Exchange Market| Enumerated 1 | (See field Mandatory
Mechanism applied on each description)
platform.

Event Time Time when an event has beer; Epoch Timeni 8 | From 0 to 2”642 Mandatory

processedTime in number of Nanoseconds
nanoseconds since
01/01/1970 UTC).

Symbol Index Exchange identification code Numerical ID 4 | From 0 to 2"32 Mandatory

of the instrument.
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Field Short Description Format Len | Values Presence
Market Data Action | Identifies if the order is a New| Enumerated 1 | (Seefield Mandatory
Type Order, a Deletion, a description)
Modification or a
Retransmission.
Order Priority Rank giving the priority of the |  Numerical ID 8 | From 0 to 264 Optional
order. The order with the
lowestvalue of Order Priority
has the highest priority.
Previous Priority Previous Priority is populated Numerical ID 8 | From 0 to 2”642 Optional
only when there is a
"Modification of existing order
With Loss OPriority" or order
deletions. Then clients have tq
remove from their market
sheet the order identified with
the field "Previous Priority"
and add a new order with the
field "Order Priority" newly
provided.
Order Type Type of Order. Enumerated 1 | (See field Optional
description)
Order Price Instrument price per quantity Price 8 | From-2"63+1to Optional
unit (To be calculated with 27631
Price/Index Level Decimals).
Order Side Indicates the side of the order| Enumerated 1 | 1Buy Optional
2 Sell
3 Cross [i]
Order Quantity Total order quantity, per Quantity 8 | From 0 to 2642 Optional
quantity unit.(To be calculated
with Quantity Decimals)
Peg Offset [N/A] (Future Use) Tick offset Numerical ID 1 | From-127 to 127 Optional
for a pegged order.
Firm 1D Identifier of the membefirm Alphanumerical | 8 | (See field Conditional
that has entered the Order. ID description)
Account Type [N/A] Indicates the account Enumerated 1 Not
type for which the order is provided
entered.
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7.3.4 Price Updatg1003)
The Price Update message provides reference prices.
Message Sending RuleRrice Update message are sent each time a reference prigmiated.

Market DataPriceTypes Reference prices are available for the following instruments:

Warrants & Fixed Cash Equiy De.r|va}t|ves,
i ETFs . Index Derivatives &
Certificates Income Equities .
Commaodities
2 ¢ Official Daily (Derivatives Only) X
4 ¢ Official Market Close (Derivatives Only) X
6 ¢ Official Expiry (Derivatives Only) X
7 ¢ Provisional Intraday (Derivatives Only) X
8 ¢ Official Intraday (Derivatives Only) X
9 ¢ Official YDSP (Derivatives Only) X X
10 ¢ Net Asset Value (+) for the instruments X
eligible to the NAV Trading Facility (Cash On
12 ¢ Adjusted Closing Price (Cash Only) X X X X
13 ¢ Subscription Price (Cash Only) X X
14 _c I_ndlcatlve Matching Price (Cash al X X X X X
Derivatives)
19¢ Min Price Out of Session Trades (Cash O X* X* X* X*
20 ¢ Max Price Out of Session Trades (C X* X+ X+ X+
Only)
21¢ Min Price Out of Session Block Trades (C X* X+ X+ X+
Only)
22 ¢ Max Price Out of Session Block Trades X* X* X* X*
23¢ Valuation Price (Cash Only) X X X X
24 ¢ Fund Subscription (Cash Only) X
25¢ Fund Redemption (Cash Only) X
26 ¢ Uncrossing Price (Cash and Derivatives) X X X X X
27 ¢ Last Traded Price (Cash and Derivatives X X X X X
28 ¢ Alternative Indicative Price (AIP) (Ca X X X X
Only)
30¢ Net Asset Value X*
31 ¢ External Reference Price X

* Only for TCS

For derivatives markets, all settlement prices and Indicative Uncrossing Prices for each uncrogsiongided in the
Price Update message (1Q0®& is sent for both past settlements (in the morning) and intraday settlements (during
the trading day).
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Indicative Matching Price:

A Price Update messagwith Market Data Price Typd4 (Indicative Matching fce) indicates the instrument
theoretical opening conditions which consist of:

y" The Indicative Matching Price (IMP): price at which the instrument would trade if it opened at the moment the
price is calculated

The Indicative Matching Volume (IMV): quantihat would trade at the IMP if the instrument opened at the
moment the price is calculated

The indicative imbalance volume: remaining unmatched quantity at the IMP
The indicative imbalance volume side: side of the indicative imbalance volume

<SS

Depending orthe market, the Indicative Matching Price is sentaffixed basi®or in real time The realtime
messages are serftat least one of the instrument's theoretical opening conditions changes (indicative matching
price, indicative matching volumémbalancevolume or imbalance volume side).

y If the Indicative Matching Price remains undetermined, but the reason for this undetermataggEchanges, then
an Indicative Matching Price is sent with null values (in field Price).

Quantity field will be set to null fathe following Market Data Price Type:

I 13- Subscription Price

I 23-Valuation Price

I 27-Last Traded Price

i 28- Alternative Indicative Price (AIP)

For Cash markets, all reference prices are published through a Price Update message, for both Central Order Book
Out of Session contexts:

y* Closing Price
y" uUncrossing Price
y" Valuation Price
y" Min/Max Out of Session Trade Price
y" Net Asset value for eligiblestruments
Fund features (subscription and redemption) are also communicated through a Price Update Message.
Field Short Description Format Len | Values Presence
Market Data Assigned by MDG f@ach message. Sequence 8 | 0..2"642 Mandatory
Sequence Number | Each channel has its own Market
Data Sequence Number sequence.
Rebroadcast Indicates if this message is resent ¢  Numerical ID 1) 0.2782 Mandatory
Indicator new (1 if resent, O otherwise). For g
snapshot, this field will always be
setto 'l
EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.
Event Time Time when an event has been Epoch Time in 8 | 0..2"642 Mandatory
processed Nanoseconds
Prices length Repeating Section Header Numerical 1| 0X2716-2 Mandatory
Prices occurrences | Repeating Section Header Numerical 1)|1.254 Mandatory
Market Data Price | Type of price update (note: 1 to 9 Enumerated 1 | (See field description) Mandatory
Type are settlement price type).
Symbol Index Exchange identification code of the,  Numerical ID 4 | 0..27322 Mandatory
instrument/contract.
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Field Short Description Format Len | Values Presence
Price Price per unit of quantity (to be Price 8 | See field description) Optional
calculated with the Price/Index Lev
Decimals).
Quantity Number of traded or ordered units Quantity 8 | 0..2"642 Optional
(to be calculated with Quantity
Decimals).
Imbalance Quantity | Imbalance volume quantity if Quantity 8 | 0..2"642 Optional

Uncrossing occurs at this moment.
This volume includes hidden
quantity (to be calculated with
Quantity Decimals).

Imbalance Quantity| Side of the imbalance volume if the  Enumerated 1| 0 No imbalance Optional
Side Uncrossing occurs at this moment. 1 Buy
2 Sell

7.3.5 Full Trade Informatior(1004)

The Full Trade Information Message feeds the Market with a MiFID Il compliant trade summary (A short trade messa
is provided in the Market Update message (1001) for all markets, excepiefepecific case of Derivatives Wholesale
trades¢ further descibed below. The Full Trade Information message is also used for trade publications and trade
summary reports.

In case of wholesalelS Package Trattansaction, it is disseminateda Full Trade informatiog MIFID 1l Compliant
sent after a LIS Packa§&ucture (108), and

Yy In the core part of the message, the Symbolindex of the contract
In the core of the message, the executed volume of the transactigackage level

y

Yy In the core of the message, in the MIFID Execution ID field, the TVTIC assacthtedverall transactiofplease
refer to section6.19How to Determine the TVT[6263)

y

Ly GKS O2NB 2F G(KS YSaal3sSs aat¢ ¢NIyalOirz2y /a5
strategy

For the Cash Markets

MiFID Transaction #htification Code is composed of the Symbol Index (on 10 characters), the EMM (on 3
characters) and the Execution ID (on 10 characters). It is a unique Execution ID by instrument per day on the
different available EMM.

Example: Trade done with Executiain 42 on the Symbol Index: 1384659 on EMM: 1 (COB) will have this MiFID
Execution ID: 00013846590010000000042.

Cash markets will be aligned to the format provided for the Derivatives in a future delivery of Optig.

For the Derivatives Markets

Until compétion of this change on the Cash markets, MiFID Execution ID is populated in Optiq in line with TVTIC
rules defined belowpnly on the Derivatives segments: Index Derivatives, Equity Derivaivé€ommodities.

Cash segments will be aligned to tfusmat in the future.

TheTVTIC is built as follows:

T In case of a COB or RFC trade on a single Instrument (independent of the mechanism that allowed executio
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Execution ID (10 char) from OEG concatenated with the instruments identifier (ISIN cotiarfl@ Symbol
Index [10 char]). Example: Execution ID provided in Order Entry: 257; Instrument ISIN = ABCDEF123456; T
will be 257ABCDEF123456)

T In case of a wholesale transaction:

LIS Transaction I@20 char) from OEG concatenated with instruments identifier (ISIN code [12 char] or Symbol
Index [10 char]).

ExampleLIS Transaction Iprovidedin Order Entry: 9012345678; Instrument Symbolindex = 0000000008;
TVTIC will be 90123456780000000008).

Symbolindex is used for instruments that do not have an ISIN code assigned (e.g. Strategies).

Client should note that the ISIN of the contract is used in case of wholesale and that Wholesales LIS ¢
Strategies are allowed only on exchange recognized strategies.

Message Sending Rules:

y" For each trade notification.
y" For each trade retransmission.

If the Transaction Type is "Summary Report", then it will beferred publication of aggregated trades. Therefore,
only the MiFID Notional Amount will be filled, anakthigh and low prices will be in the Statistics message (1009).

MIFID 2 flags are populated usingetMarket Model Typology (MMT) in version 3.01. For more information please
visit: http://www.fixtradingcommunity.org/pg/grouptypes/mmt

Field Short Description Format Len | Values Presence

Market Data Assigned by MDG for each Sequence 8 | 0..2"642 Mandatory
Sequence Number message. Each channel has its o
Market Data Sequence Number
sequence.

Rebroadcast Indicatol Indicates if this message is resen|  Numerical ID 1) 0.2782 Mandatory
or new (1 if resent, O otherwise).
For a snapshot, this field will
always be set to '1".

EMM Defines the Exchange Market Enumerated 1 | (See field description) Mandatory
Mechanism applied on each
platform.

Event Time Time when an event has been Epoch Time in 8 | 0..2"642 Mandatory
processed Nanoseconds

Symbol Index Exchange identification code of Numerical ID 4 | 0..2"322 Optional

the instrument/contract.

Trading Date Time Date and time when the Text 27 | (See field description) Mandatory
transaction was executed.

Publication Date Timg Date and time when the Text 27 | (See field description) Optional
transaction was published by a
trading venue or Approved
Publication Arrangement (APA).

Trade Type Type of trade. Enumerated 1 | (See field description) Mandatory

MIFID Instrument ID | Code type used to identify the Text 4 | (See field description) Optional

Type financialinstrument.

MIFID Instrument ID | Code used to identify the financia Alphanumerical | 12 | (Seefield description) Optional
instrument. This code has to be ID

processed with the MiFID
Instrument ID Type.
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Field

Short Description

Format

Len

Values

Presence

MiFID Execution ID

MiFID Transaction Identification
Code is a unique ID of the
Execution per instrument, day an
EMM.

The value in the field is a
concatenation of the Execution ID
(10char) and an identifier of the
instruments [ISIN code (12 char)
or Symbol Index (10 char)in
most cases the identifier of the
instrument is the 12 character ISI
code.

For derivatives, in cases when the
trade occurs on an instrument for
which the ISINade is not
populated (e.g. Strategies) the
Symbol Index of the instrument is
used instead.

Alphanumerical
ID

52

(See field description)

Mandatory

MiFID Price

Traded price of the transaction
excluding, wherapplicable,
commission and accrued interest

Text

20

(See field description)

Optional

MiFID Quantity

Number of units of the financial
instrument. The nominal or
monetary value of the financial
instrument.

Text

20

(Seefield description)

Mandatory

MiFID Price Notation

Indication as to whether the price
is expressed in monetary value, if
percentage or in yield.

Text

(See field description)

Optional

MIFID Currency

Currency in which the price is
expressed (applicable if the price
is expressed as monetary value)
following 1SO 4217 standard.

Alphanumerical
ID

(See field description)

Optional

MiFID Qty in
Measurement Unit
Notation

Indication of measurement units
in which the quantity in
measurement unit is expressed.

Text

25

(See field description)

Optional

MiFID Quantity
Measurement Unit

The equivalent amount of
commodity or emission allowance
traded expressed in measuremen
unit

Text

20

(See field description)

Optional

MiFID Notional
Amount

Nominal amount or notional
amount.

Text

20

(See field description)

Optional

Notional Currency

Currency in which the notional is
denominatedfollowing I1ISO 4217
standard.

Alphanumerical
ID

(See field description)

Optional

MiFID Clearing Flag

Code to identify whether the
transaction will be cleared.

Text

(See field description)

Optional

MMT Market
Mechanism

Defines the fundamental
functional market mechanism tha
has facilitated the trade following
MMT level 1.

Enumerated

(See field description)

Optional

MMT Trading Mode

Differentiates transactions by
defining the trading mode under
which the trade was executed
following MMT level 2.

Enumerated

(See field description)

Optional

MMT Transaction
Category

Defines the transaction category
following MMT level 3.1.

Text

(See field description)

Optional
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Field Short Description Format Len | Values Presence
MMT Negotiation Defines thenegotiation indicator Text 4 | (See field description) Optional
Indicator or prettrade transparency waiver
following MMT level 3.2.
MMT Agency Cross | Defines the agency cross trade Text 4 | (See field description) Optional
Trade Indicator indicatorfollowing MMT level 3.3.
MMT Modification Defines the modification indicator Text 4 | (See field description) Optional
Indicator following MMT level 3.4.
MMT Benchmark Defines the benchmark indicator Text 4 | (See field description) Optional
Indicator or the reference price indicator
following MMT level 3.5.
MMT Special Defines the special dividend Text 4 | (See field description) Optional
Dividend Indicator indicator following MMT level 3.6.
MMT Off Book Defines the off book automated Enumerated 1 | M Off Book Non Optional
Automated Indicator | indicator following MMT level 3.7. Automated
Q Off Book Automated
- (Hyphen) Unspecified
or does not apply
MMT Contribution to | Defines the contribution to price Text 4 | (See field description) Optional
Price or the price discovery process
following MMT level 3.8.
MMT Algorithmic Defines the algorithmic indicator Text 4 | (See field description) Optional
Indicator following MMT level 3.9.
MMT Publication Defines thepublication mode or Text 4 | (See field description) Optional
Mode posttrade deferral reason
following MMT level 4.1.
MMT Post Trade Defines the post trade deferral or Text 4 | (See field description) Optional
Deferral enrichment type following MMT
level4.2.
MMT Duplicative Defines the duplicative indicator Text 4 | (See field description) Optional
Indicator following MMT level 5.
Trade Qualifier Trade Qualifier. Values specified, Bitmap 1 | (See field description) Mandatory
in the list of possible values,
indicate the bit positions that
should be used to set zero (0) or
one (1) values. A single field
contains multiple values provided
in different positions.
Transaction Type Transaction type or publication Enumerated 1 | (See field description) Optional
type.
Effective Date Indicates if the trade is introduceq = Enumerated 1 | O Ifthe seller declaration| Optional
Indicator on the trading session day or is received on the
earlier. current trading session
day
1 If sellerdeclaration is
received before the
current trading session
day
Block Trade Code Indicates if trade relates to a bloc| Enumerated 1 | B Block Trade Optional
or a negotiated deal following N Regular trade or
MiFID rules. Negotiated deal
- (Hyphen) Undefined
Trade Reference Reference of the trade reported t¢ Alphanumerical | 30 | (See field description) Optional
the Exchange. ID
Original Report Timestamp of trade reporting to Epoch Time in 8 | 0..2"642 Optional
Timestamp the Exchange Nanoseconds
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Field Short Description Format Len | Values Presence
Transparency Used to define theransparency of,  Enumerated 1| O Lit/Regular Trade Optional
Indicator the trade. 1 Dark Trade and

Immediate Publication

2 Dark Trade and
Deferred Publication

Currency Coefficient | When an actual price is displayed  Numerical ID 4 | 0..2"322 Optional
in adifferent 'price expression'
than the official instrument
trading currency, the Currency
Coefficient represents the ratio
'price expression' divided by
‘official currency' (To be calculate
with Ratio / Multiplier Decimals).

Price Multiplier Number of units of the financial Numerical 4 | 0..2"322 Optional
instrument that are contained in a
trading lot. Price multiplier
coefficient for instrument unit

price.
Price Multiplier Number of decimals for the field Numerical 1) 0.2782 Optional
Decimals Price Multiplier.
Venue Identification of the venue where | Alphanumerical | 11 | (See field description) Mandatory
the transaction was executed ID

using the 1SO 10383 segment Ml
for transactions executed on a
trading venue.

Start Time Vwap Start time for the Volume Weight | Intraday Time in 4 | 0..2"322 Optional
Average price computation perioc Seconds

End Time Vwap End time for the Volume Weight | Intraday Time in 4 | 0..2"322 Optional
Average price computation periog Seconds

MiFID Emission This field is only applicable for Text 4 | (See field description) Optional

Allowance Type emission allowances.

Market Of Reference | Indicates thenstrument Exchange Alphanumerical 4 | (See field description) Optional

MIC of Reference by its MIC (Market ID

Identification Code according to
ISO 10383) (For Future Use).

Evaluated Price This field is used for TotRleturn Price 8 | From-2"63-1 to 2"631 Optional
Future and Market On Close
Future trading. The Price is
calculated by ME in index point
notation. It can contain the
provisional price calculated in
intra-day or the final price
calculated at the end of the day.
The Trade Type value will enable
userto know if the field contains
provisional price or final price.

Message Price This field provides the type of Enumerated 1 | 1Price Optional
Notation price notation used per message. 2 Spread in basipoints
For TRF and MOC produtite 3 Spread

@It dzS CusedrJSE A
GNFRAY3I Y2RSzZ
inbasisLl2 Ay &aé¢ | yR
used for TAIC trading mode.

SettlementDate Date when a trade is final, and th¢ Number of days 2 | 0..2M62 Mandatory
buyer must make payment to the since Epoch
seller while the seller delivers the
assets to the buyer.
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Field Short Description Format Len | Values Presence
RepoSettlementDate | Date when the Rep&eller gets Number of days 2 | 0..2M62 Mandatory

the assets back from the Repo since Epoch
Buyer. Used in case of a Repo
(Repurchase Agreement) trade.

BlockLength for Defines the length in bytes if the Header 1 Mandatory
repeating section repeating section

Num in Group for Defines how many times the Hader 1 Mandatory
repeating section repeating section is repeated

7.3.6 APA Quotes (1026)

APA Quotesnessage provides, for each instrument per Legal Entity Identifier (LEI), a best bid and best offer S| quot
Message Sending Rules:
Each time the LEI is submitting:

Yy New quote
y" Updated an existing quote
y* Cancelled an existing quote

Quotes Management

Only Bet Bid and Best Offer are sent for each instrument and for each LEI. Therefore, if 2 LEI are quoting the sat
instrument it has to be managed separately. For example it is poshibleest bid of a LEI crossthe best offer of
another LEI of the same ingment.

20K yS¢ YR dzLJRFGS jd2(iSa FINB aSyd dzaiay3a GKS . Sai
After the first quote per LEI, instrument and side, all the following for this key will replace previous quote (price anc
guantity).

When a LEI is stopping contribution or cancelling its current quote a Cancel Bid (5) or Cancel Offer (6) update type
outbound.

Note:

y" No check is done to verify if quotes from the same LEI for a given instrument are crossed.

y" Clients, for each new daliave to clear all quotes from previous day. Clearing quote can be done on End Of Day
or Start Of Day message.

Field Short Description Format Len | Values Presence
Market Data Sequence Assigned by MDér each Sequence 8 | From 0O to 2”642 Optional
Number message. Each channel has it

own Market Data Sequence
Number sequence.

Rebroadcast Indicator Indicates if this message is Numerical ID 1 | From0to 2”& Mandatory
resent or new (1 if resent, O
otherwise). For a snapshot,
this field will always be set to
YmQo
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Field Short Description Format Len | Values Presence

MIFID Instrument ID Type Code type used to identify the Text 4 | (See field Mandatory
financial instrument. description)

MiIFID Instrument ID Code used to identify the Alphanumerical | 12 | (See field Mandatory
financial instrument. This code ID description)
has to be processed with the
MiFID Instrument ID Type.

MIC Identifies the market to which | Alphanumerical | 4 | (See field Mandatory
an instrument belongs by its ID description)
MIC (Market Identification
Code), segment MIC accordin
to 1ISO 10383.

Currency Code of the currency (ISO Alphanumerical | 3 | (See field Mandatory
4217-3A). ID description)

LEI Code LEI (Legal Entity Identifier) Alphanumerical | 20 | (See field Mandatory
Code ID description)

Event Time (Time in number of Epoch Timein | 8 | From O to 2642 Mandatory
nanoseconds since Nanoseconds
01/01/1970 UTC).

Quote Update Type Type of Quote update. Enumerated 1 | (See field Mandatory

description)

MiFID Price Traded price of the transactiof Text 20 | (See field Mandatory
excluding, where applicable, description)
commission and accrued
interest.

MiFID Quantity Number of units of the Text 20 | (See field Mandatory
financial instrument. The description)
nominal or monetary value of
the financial instrument.

7.3.7 APA Full Trade Information (1028)

APA Full Trade Informationessages the trade publication as reported by clients and for Euronext Synapse.

MIFID 2 flags are populated using the Market Model Typology (MMT) in version 3.04. For more information pleas

visit:

http://www.fixtradingcommunity.org/pg/grouptypes/mmt

Message Sending Rules:

y"  APA Full Trade Information is sent each time a client is sending a trade for publication to APA services, modifie:

or cancels it;

y"  And for EuronextSynapse trades, modifications and cancellations.

Transaction Publication management:

91 OK GAYS |

&Y

QNI yal OiA2y A&

LJdza Whicliakst&aRy Eonthitis thi Trading:

Venue Transaction ldentification Code (TVTIC) (please refer to séc@row to Detemine the TVTIP.6263).

hy OFyOS8ttliAzys
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http://www.fixtradingcommunity.org/pg/group-types/mmt

Messages
Apdication Messages

Messages Specification
Optig MDG Client Specification

On amendment, a first APA Full Trade Information is sent to cancel the amended trade. dsstial cancellation,

GaACL5 ¢NI¥yalOiA2y L5¢ A& dzAaSR (2 YIGOK GKS GNIRS
¢NI yal OtAaz2y L5¢®
Field Short Description Format Len | Values Presence
Market Data Sequence Assigned by MDG for each Sequence 8 | From O to 2642 Mandatory
Number message. Each channel has it
own Market Data Sequence
Number sequence.
Rebroadcast Indicator Indicates if this message is Numerical ID 1 | FromOto 27& Mandatory
resent or new (1 if resent, 0
otherwise). For a snapshot,
this field will always be set to
YmMQod
EMM Defines the Exchange Market| Enumerated 1 | (See field Mandatory
Mechanism applied on each description)
platform.
Event Time (Time in number of Epoch Timein | 8 From 0 to 2642 Mandatory
nanoseconds since Nanoseconds
01/01/1970 UTC).
Trading Date Time Date and time when the Text 27 | (See field Mandatory
transaction was executed. description)
Publication Date Time Date and time when the Text 27 | (See field Optional
transaction was published by description)
trading venue or Approved
Publication Arrangement
(APA).
Trade Type Type of trade. Enumerated 1 | (See field Mandatory
description)
MiIFID Instrument ID Type Code type used to identify the Text 4 | (See field Optional
financial instrument. description)
MiFID Instrument ID Code used to identify the Alphanumerical | 12 | (See field Optional
financial instrument. This codg ID description)
has to be processed with the
MiFID Instrument ID Type.
MiFID Transaction 1D MiFID Transaction Alphanumerical | 52 | (See field Mandatory
Identification Code is a unique ID description)
reported trade identifier.
MiIFID Price Traded price of the transactiof Text 20 | (See field Optional
excluding, where applicable, description)
commission and accrued
interest.
MiFID Quantity Number of units of the Text 20 | (See field Mandatory
financial instrument. The description)
nominal or monetary value of
the financial instrument.
MiFID Price Notation Indication as to whether the Text 4 | (See field Optional
price is expressed in monetary description)
value, in percentage or in
yield.
MiFID Currency Currency in which the price is| Alphanumerical | 3 | (See field Optional
expressed (applicable if the ID description)
price is expressed as monetar
value) following ISO 4217
standard.
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