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Introduction

1.1

INTRODUCTION

PURPOSE

1.2

This document specifies the Binary interface of the HKEX Orion Market Data Platform fOMDofor the Derivatives Market.

This document is the Transmission Specification(s) of the relevant Datafeed(s) under your Market Data Vendor License

Agreement or the Market Data End-User License A r € e méicehse Agr eement 0) . Pl ease refer

summary table at Section 1.3 for the information applicable to the Datafeed(s) under your License Agreement.

HKEX endeavors to ensure the accuracy and reliability of the information provided in this interface specification, but
takes no responsibility for any errors or omissions or for any losses arising from decisions, action, or inaction based on
this information. The Licensee shall not use such interface specifications for any purpose other than as expressly
permitted under the Licence Agreement. No part of this document may be copied, distributed, transmitted, transcribed,
stored in a retrieval system, translated into any human or computer language, or disclosed to third parties without written
permission from HKEX-IS.

READING GUIDE

1.3

The chapters following this introduction are:

Chapter 2: System Overview

Chapter 3: Message Formats

Chapter 4: Recovery

Chapter 5: FullTick Order Book Management
Chapter 6: Aggregated Order Book Management
Chapter 7: Auction Period Special Handling
Chapter 8: HKEX Derivatives Market

All chapters except Chapter 3 are applicable to all Datafeeds unless otherwise specified. In Chapter 3, there are
indications* in individual sections/sub-sections for their applicability to individual Datafeeds. Below is an example of the
table along with explanations of what each of the datafeeds represent.

The information is also summarised in Section 1.3 Summary Table.

* ExampleSetion 3.3 is applicablB+dte DS, DP and DF datafeed.

Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
33 4 4 4 4
PRODUCTS

A range of products are provided catering for the varying needs of OMD clients. The products are described below.

Each of the 4 datafeeds described in this section are available by splitting into two separate sets of multicast group
channels for the Stock Options Market and the Non-Stock Options Markets to better serve OMD clients on bandwidth
consumption planning. Messages are applicable to datafeeds irrespective of whether it belongs to Stock Options Market
or non-Stock Options Markets. For the avoidance of doubt, Stock Options Market ("SOM") refer to the market for trading
the stock option that is a financial contract based on a single underlying stock which is traded on SEHK and cleared
through the SEHK Options Clearing House Limited (SEOCH). Non-Stock Options Markets ("Non-SOM") refer to the
markets of trading HKEX derivatives products on HKFE. For the latest list of derivatives products on HKFE, please refer
to the HKEX website.fi
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1.31Deri vat i-lvietsed)i t e (6D

This is a conflated feed for Derivatives Market data which provides Level 2 book showing up to 5 aggregated price levels.

1.3.1.1Complimentary Feed teLidei D-Lite Order Feeddyder Feed )

Order Feed is a conflated feed providing all outstanding orders of VCM series every second and is offered
complimentarily to the D-Lite clients.

1.32Deri vatives Standard (6DS0)

This is a conflated feed for Derivatives Market data which provides Level 2 book showing up to 10 aggregated price
levels.

1.3.3Der i vat i v edComplinedtasFegd o BxX ®lite

DT is a streaming trades feed with all Trade and Trade Amendments and is offered complimentarily to the DS and D-Lite
clients.

1.34Deri vatives Premium (O0DPO)

This is a streaming feed for Derivatives Market data which provides Level 2 book showing up to 10 aggregated price
levels plus an aggregated 11th level showing total order volume beyond the 10th level. This datafeed also includes
Trades and Trade Amendments. Please see note on trade and order handling.

1.35Deri vatives Fulltick (6DFO0)

This is a streaming feed containing the full order book and which includes individual orders, trades and trade
amendments.

1.3.6 Summary Table

The products above are shown below i please note specific chapters that are relevant to the individual products.

O The information supplied in the corresponding sub-section applies to the Datafeed(s)
P Complimentary service to the Datafeed(s)

Section| Message Formats Derivatives Lite Derivatives Derivatives Derivatives
(D-Lite) Standard Premium FullTick
(DS) (DP) (DF)

3.1 Data Types 4 4 1 4

3.2 Packet Structure 4 4 4 4

33 Packet Header 4 4 4 4

34 Control Messages 4 4 4 4

35 Retransmission 4 4 4 4

3.6 Refresh 4 4 4 4

37 Referenc®ata 4 4 4 4

3.8 Status Data 4 4 4 4
391 [ Add Order (330) p 4
39.2 | Modify Order (331) 4
39.3 | Delete Order (332) 4
394 Aggregate Order Book Updat A 4 4

(353)

3.95 | Orderbook Clear (335) 4
3.9.6 | Quote Request (336) 4 4 4 4
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3.10.1 | Trade (350) p p a 4
3.10.2 | Trade Amendment (356) p p a a
3.10.3 | Trade Statistics (360) 4 4
3.10.4 | Series Statistics (363) 4
3.10.5 | Calculated Opening Price (36 A 4 4 A
3.11.1 | Market Alert (323) 4 4 4 4
3.12.1 | Open Interest (366) 4 4 4
3.12.2 | Implied Volatility (367) 4
5 FullTick OrderBook p 4
6 Aggregate Order Book 4 4 4

Management
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2. SYSTEMOVERVIEW

2.1 SCcCOPE

Figure 1: Access to Market Data

Real Time Retransmission )
Senvice Senvice IEE——

A
rmDnLgst Retrans DJaFleefreI?East
multi
channels TCPIP | TCPIP pimlina
A 4 Y v v

( Cliert )

OMD provides market data represented in an efficient binary message format for all instruments traded on the Derivatives
Market. It has been designed for high throughput and low latency.

2.1.1 Multicast

Messages are published in a one-to-many fashion using the IP multicast and UDP transport protocols. Multicast is not a
connection-oriented protocol. Data is sent strictly in one direction from server to clients.

2.1.2 DualMulticastChannels

Due to the inherently unreliable nature of the UDP transport, packets may be lost or delivered out-of-order. To mitigate
the risk of packet loss, the messages are duplicated and sent over two separate multicast channels (dual channels).
Technically, a multicast channel corresponds to a multicast group.

Each pair of dual multicast channels has a unique identifier, which is referred to as the ChannellD.

More details regarding the configuration parameters (including IP addresses, port numbers corresponding to the multicast
channels) will be found in a Connectivity Guide which will be provided at a later stage.

2.1.3 RecoverpMechanisms

OMD provides two recovery mechanisms:

1 A retransmission server provides on request gap-fill retransmission of lost messages. The retransmission
requests and gap-fill replies are point-to-point (TCP/IP connection).

1 A refresh server provides snapshots of the market state at regular intervals throughout the business day.
Snapshots are sent using multicast on separate channels for the real time messages.

2.2 SESSIOMANAGEMEN

Each multicast channel maintains its own session. A session is limited to one business day. During this day the message
sequence number is strictly increasing and therefore unique within the channel.

OMD-D does not operate on non-trading days of the Hong Kong Derivative Market where a trading day ends at the close
of the after hour trading session. HKEX may perform system testing on Saturdays, Sundays or days when OMD-D is
not in operation. Clients should treat data transmitted via OMD-D on those days as non production data and disregard
them.
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2.2.1 Start of Day

Housekeeping and system maintenance work may take place overnight until 6:00am. In this regard, Clients are advised

to make connection to OMBEDODe raitv aotri vaefst eMa rék: eOt0 a(mi GMiDhe data b u s i n
received from OMD-D are good for the start of the day. Please also referto the OMD-D Devel oper s Gui de
information.

On each channel the first message at the start of the business day is the Sequence Reset message. The Sequence
Reset message carries sequence number 1. On receipt of this message, the client must clear all cached data for all
instruments.

The messages sent at start of day are:

1 Commodity Definition, Class Definition, Series Definition Base, Series Definition Extend and Combination,
messages for all tradeable series, including Combo Series

Latest series quotation and trade snapshot.

Latest market and series status snapshot

Previous day open interest & settlement information for all tradeable series if available

The latest Market message, COP

E I E ]

If a client starts listening after the start of business day and misses the Sequence Reset message and reference data, it
must use the refresh service to recover and synchronize with the real time channels.

2.2.2 Normal Transmission

Normal message transmission is expected between when the market opens for trading and when the market is closed.
Heartbeats are sent every at regular intervals (currently set at every 2 seconds) on each channel when there is no activity.
HKEX may adjust this interval.

2.2.3 End of Day

OMD wiill typically shut down following the end of after hours trading and later shutdown is possible to cater for special
circumstances. Shutdown time is not rigid and the Exchange has the right to adjust this time according to the different
trading situations.

Clients should wait for a Market Status (320) message marking i 9-%nd of Business Dayobefore disconnecting.

2.2.4 Error Recovery

2.2.4.1System Component Failure

If a system component fails that leads to a small amount of packet loss and requires a failover or restart, there will be a
short interruption in multicast dissemination from either Line A or Line B. The system is deployed in an active-active
configuration with Line A and Line B being generated independently and so line arbitration will allow the client to continue
receiving messages i see section 4 for more information about recovery.

2.2.4.2Disaster Recovery

In the unlikely event of a disaster recovery situation at the primary site, OMD will be brought up at the disaster recovery
(DR) site.

During the interruption, no data will be sent including heartbeats.

A Disaster Recovery (DR) Signal message indicating the DR status will also be sent on its dedicated channel when OMD
is brought up i see section 3 for more information about the DR Signal message. See Developers Guide for more details.

I P addresses and ports that have been provi dedbetsed. See he di
Connectivity Guide for more detalils.
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2.3 TRADINGSESSIONS

Normally, trading is conducted in auction trading session(s) and continuous trading session(s) every trading day.

However, there are situations where there is only half day trading with fewer trading session(s) (Christmas eve, New

Year eve and Chinese New Year eve), or a trading session is suspended due to a typhoon etc. OMD is not affected by

the number of trading sessions and will continue to provide real time data as long as the Exchange 6 s tradi ng sys
available.

2.3.1 ExtendedradingHours

Extended trading hours may apply to certain products. Trading hours of individual products are listed on the HKEX
website.

2.4 RACECONDITIONS

Due to the nature of the dissemination protocol the real time order/trade data and reference data are disseminated via
separate channels so users need to be aware that there is a race condition.

As an example suppose a Market Status message is sent showing a changet o st at ehoweer fora gedy&hort
time after this message the regular order and trade information for this series may continue to arrive.
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3. MESSAGEORMATS
3.1 DATATYPES
The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.1 4 4 4 &

3.1.1

3.1.2

3.1.3

3.1.4

The following table lists all the data types used by OMD.

Format Description

String ASCII characters which are left aligned andyiédsfescesinless otherwise specified

Uint8 8 bit unsigned integer.

uint16 LittleEndian encoded 16 bit unsigned integer.

uint32 LittleEndian encoded 32 bit unsigned integer.

Uint64 LittleEndian encoded 64 bit unsigned integer.

Int16 LittleEndian encoded 16 bit signed integer.

In82 LittleEndian encoded 32 bit signed integer.

Int64 LittleEndian encoded 64 bit signed integer.

Binary Unicode encoding used for Chinese charaicterare left aligned and padded with binary null
Null Values

From time to time certain fields cannot be populated and specific values are used to represent null. This is currently
used within Int32 fields of the Trade (350) message, the Aggregate Order Book Update (353) message, the Trade
Statistics (360) message, the Series Statistics (363) message, the Calculated Opening Price (364) message, the Trade
Amendment (356) message, the Open Interest (366) message as well as the Add / Modify Order messages.

Format Nu | | representation (Hex 26s compl ement)
Int32 0x80000000
Int64 0x8000000000000000

Currency Values

See the 1ISO-3166 Currency Codes for a full list of possible data values. Currently the system uses the following codes;
¢KD§ &JSD§ C ¥ Y #IKEX may add or delete currency code(s), whenever applicable, in the future.

Decimal Values

Decimal values are sent as integers. This is done for efficiency - for example, a price value sent as "12345" and with 3
decimal places should be interpreted as "12.345". See individual fields for number of decimal places used.

Bitmap Values

Certain fields within the Add Order (330), Modify Order (331) and Trade (350) messages are bitmap representations
which can denote a number of properties within a single field.

For exampl e, with the 0De avValleyoh & i6 redeived thid indicates what thb tradeoisvhoth i f
"Printable" and a 'Occurred at Cross'.
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Message Formats

Offset Field

33 DealType

Format Len Description

uint8 1 Deal Ty

Values

0 None

pBitmap

1 Printablésee note)
2 Occurred at Cross

4 Reported Trade

Note : The Printable property does not apply to Reported Trade. For other trades, i.e. trades matched by the trading
system, it will be OFF for trades on Combo Series to avoid double counting of the trade quantity to market turnover.

3.2 PACKEISTRUCTURE

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.2 4 4 4 4

Multicast packets are structured into a common packet header followed by zero or more messages. Messages within a
packet are laid out sequentially, one after another without any spaces between them.

Packet Header

Message 1

Message 2

Message n

The maximum length of a packet is 1500 bytes which includes the multicast headers, packet header and messages.

The packet header provides information including the total packet length, the number of messages within the packet, the
sequence number of the first message and a send timestamp.

A packet will only ever contain complete messages. A single message will never be fragmented across packets.

The format of each message within a packet will vary according to message type. However, regardless of the message
type, each message will start with a two-byte message size (MsgSize) followed by a two-byte message type (MsgType).
These are described in the following table.

Field

MsgSize

Table 1: MsgSize and MsgType Fields

Format

Uint16

Len Description

2 Message lerigfincluding this field)
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Field Format Len Description

Type of message.
The valid values for MsgType are below:

100 Sequence Reset

101 Logon

102 Logon Response

201 Retransmission Request
202 Retransmission Response

203 Refresh Complete
301 Commaodity Definition
302 Class Definition
303 Series Definition Base
304 Series Definition Extended
305 Combination Definition
320 Market Status
Mngype uintl6 2 321 Series Status
322 Commaodity Status
330 Add Order
331 Modify Order
332 Delete Order
353 Aggregate Order Book Update
335 Orderbook Clear
336 Quote Request
350 Trade
356 Trade Amendment
360 Trade Statistics
363 Series Statistics
364 Calculated Opening Price
323 Market Alert
366 Open Interest
367 Implied Volatility

3.3 PACKETHEADER

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivative®remium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.3 4 4 a 4

All packets will begin with a common packet header.

Offset Field Format Len Description

0 PktSize uintle 2 Size of the pacKetcluding this field)

2 MsgCount uintg 1 Number of messages included in the packet

3 Filler String 1

4 SegNum Uint32 4 Sequence number of the first message in the packet

8 SendTime Uinte4 8 uUTC Tlmt_es_tamﬂ'he n_umber ufanoseconds_n(_:e.]anuary 11970 00:00:0C
GMT precision is provided to the nearest millisecond.

Packet length 16
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3.4 CONTROIMESSAGES

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.4 4 4 a4 a

3.4.1 Heartbeat

Heartbeats consist of a packet header with MsgCount set to 0. They do not carry a sequence number and therefore do
not increment the sequence number of the multicast channel. SeqNum is set to the sequence number of the previous
message sent on the channel.

The Heartbeat message will be identical for all the services.

3.4.2 SequenceReset (100)

The Sequence Reset message is sent on each multicast channel at start of day. It may also be sent when there is a need
for the rectification of stock reference data before market open.

The client must ignore the sequence number of the Sequence Reset message itself, and set the next expected
sequence number to NewSegNo. The client may receive multiple sequence reset messages from all channels.
Whenever the Sequence Reset message is received, clients must clear all cached data for all instruments traded in the
Derivatives Market and then subscribe to the refresh channels to receive the current state of the market.

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 100 SequencBeset
4 NewSegNo Uint32 4 New sequence number. Always set to 1
Total Length 8

3.4.3 DisasterRecoverySignal (105)

The Disaster Recovery (DR) Signal message is sent on a dedicated multicast channel (DR channel) whenever site
failover is triggered. In normal situation, the dedicated DR channel only carries Heartbeat till end of business day.

When site failover begins, DR Si g n al is sent wit IngthaD B8 DR pracess Had bedén mdivated t
Clients should then clear all cached market data and prepare their own system for the site failover. When the site failover
process finishes, DR Signal will be sentwi t h A D R Sher@upen<lrergsacould start rebuild the latest market image
from the refresh service. The same DR Signal will be sent periodically until end of business day.

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type of message. 105 DRMessage
. . . . 17 DR in progress
4 DRStatus uint32 4  Status during site failover 2i DR completed
Total Length 8
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Message Formats

3.5 RETRANSMISSION

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
35 4 4 a4 a

Refer to Retransmission service for details on the retransmission messages.

Note that when the Logon (101) or Retransmission Request (201) messages are sent to the OMD server, the client must
also include a packet header as shown below.

Also note that the same header is used by the RTS server when sending either Logon Response (102) or Retransmission
Response (202) messages to clients. Again in this case the SeqNum and SendTime fields are not relevant and can be
discarded.

Offset Field Format Len Values Notes
. . 16 bytes for this header plus 16 bytes for either th
U] Pz Ul 2 = (101¥ or Retransmission[??equest}ztzm) message
2 MsgCount Uin8 1 1 One message only
3 Filler String 1 Empty Filler
4 SegNum UinB2 4 0 This field is not used
8 SendTime Uin64 8 0 This field is not used
Total Length 16

After this header, the fields for either Logon (101) or Retransmission Request (201) should follow.

Please note that Retranmission service is not available for Add Order (330) message disseminated in the D-Lite T Order
Feed which provides a snapshot message refreshed every second.

3.5.1 Logon (101)
The Logon message enables client authentication. This is not required for multicast channels and is only used for
retransmission requests.
Normal operation: Client sends a Logon message containing username to the OMD, which responds with a Logon
Response message with the SessionStatus set to 0 (Session Active).
Message Fields
Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType uint16 2 Type of message. 101 Logon
4 Username String 12 LEEnEme Lo log pacder
with binary null characters
Total Length 16
3.5.2 Logon Response (102)
Message Fields
Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 102 Logon Response
4 SessionStatus uint8 1 Status of the session 0 Session Active
© Copyrig2?OHKE 2167
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Offset Field Format Len Description Values

5 Invalid usernaraelP
address
100 User already connected

5 Filler String 3
Total Length 8

3.5.3 RetransissionRequest (201)

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 201 RetranmissiofRequest
4 ChannellD Uint16 2 Multicast Chgnrjetdm/hlch
the retransmission relates
6 Filler String 2
8 BeginSegNum Uint32 4 Beginning of sequence
Message sequence number
12 EndSegNum uint32 4 last message in range to be
resent
Total Length 16
3.5.4 Retransmission Response (202)
Message Fields
Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 202 RetranmissiofResponse
. MulticasEhannel ID with whi
& | EhEmnello UL & the retransmission relates
0 Request accepted
1 Unknown/Unauthorized
channel ID
] Status of the Retramission 2 Messages not available
o § Rl ElE Ul 1 response 100 Exceeds maximum
sequence range
101 Exceeds maximuoeguests
in a day
7 Filler String 1
8 BeginSegNum uint32 4 Beginning of sequence
Message sequence number
12 EndSegNum uint32 4 last message in range to be
resent
Total Length 16
3.6 REFRESH
The information supplied in this sectioniésidubs e ct i ons applies to the Datafeed(s)
Section Derivatived.ite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.6 4 4 4 a

Refer to Refresh service for details on the Refresh Complete message.
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Message Formats

3.6.1 Refresh Complete (203)

This message is published to mark the end of a refresh cycle, see section 4.4 for a full description of refresh.

It is also published to mark the end of a snapshot cycle of Add Order (330) messages disseminated in D-Lite i Order

Feed.

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type of message. 203 Refresh Complete
. Sequence number with whic .
4 LastSegqNum uint32 4 the refresh is synchronized. Numerical
Total Length 8
3.7 REFERENCE DATA
The information supplied in this section and itsssebc t i ons applies to the Datafeed
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivative$-ullTick
(DLite) (DS) (DP) (DF)
3.7 4 4 4 a

Static Reference data is organized into 5 messages which are shown in the entity relationship diagram below. The

underlined field(s) form the primary key for each message type.

Series Definition
Base (303)

Series Definition
Extended (304)

Class Definition
(302)

Combination
Defintion (305)

Commodity
Definition (301)
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Message Formats

3.7.1 Commodity Definitig801)

Describes individual commodities available from the OMD-D system.

Message Fields

Offset Field
0 MsgSize
2 MsgType

4 CommodiGode

6 DecimallnUnderlyingPric

8 ISINCode

20 BaseCurrency

23 UnderlyingPriceUnit

24 Commodijame

56 NominalValue

64 UnderlyingCode

84 UnderlyingType

85 EffectivEomorrow

86 CommoditylD

92 Filler
Total Length

Format

Uint16
Uint16

Uintl6

Uint16

String

String

Uin8

String

Int64
String

Uin8

Uint8

String
String

Len

12

32

20

6

2
94

Description

Size of the message

Type of message.

Numerical identifier of the Underlying.
is the unique identifier of the message
The Series Definition Extended and th
Class Definition are retrieved through
field which links them to the Commodi
Definition. eg005 (HKB)

Number of implicit decimals in the unc
price received fremternal sources.

A code which uniquely identifies a spe
securities issue (International Securitie
Identification Number). For more infort
about ISIN code, see the international
standard 1SO 3166.

Defines the trading currency for the
instrument or the currency for the
underlying. The representafitre
currency follows the S.W.I.F.T. handb
and 1SO 3166 standard

The price unit for the underlying

Descriptividame of the underlying
Eg. Hang Seng Index

Nominal Value of the Commodity

Underlying Code of the Commodity

Type of the underlying

This declaration is for s¢vie® traded tr
next day

Commodity ID of the underlying
E.g. HSB

Values

301 Commodifyefinition

See Currency Values in sec
3.1.%or full details.

©oo~NOOhWNPRE

Price

Yield®

Points

Yield Diff

IMM Index

Basis Points

Inverted Yietd
Percentage of Nomina
Dirty Price

Applicable fofYzar EFN
Futures only

O©oO~NO O WNPRE

=
N R O

0

Stock

Currency

Interest rate
Energy

Soft and Agrits
Metal

Stock Index
Currency Ind&x
Interest Rate Index
Energy Indéx

Softs and Agrics Inlex
Metal Index

False

True

Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use
the value anytime when introducing new products
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Message Formats

3.7.2 Class Definitio(802)

Describes individual instrument classes available from the OMD-D system. The key of a Class Definition is composed
by Country, Market, Instrument Group and Commaodity Code.

Message Fields

Offset Field
0 MsgSize
2 MsgType
4  Country
5 Market

6 InstrumentGroup

7 Modifier

8 CommodiGode

10 Filler

12 PriceQuotationFactor
16 ContractSize

20 DecimallnStrikePrice

22 DecimallnContractSi;

24 DecimallnPremium

26 RankingType

Format

Uintl6
Uintl6
uint8
uint8

Uint8

Uint8

Uint16

String
Int32

Uint32

Uint16

Uint16

Uint16

Uintl6

Len

RPN

Description

Size of the message
Type of message.
Country Identifier

Market Code

Instrument Grauphis field
together with the Commor
forms theniquedentifier of
the message

Expiration date modified.
Value is incremented by ¢
each time the instrument
involved in an issue, split,
etc. Note that the modifie
value can be differenCialt
and Put options that have
same expiration and strik
price

Numericadlentifier of the
Underlying

Thisfield, together with the
InstrumentGroup fothres
unique identifigirthe
message

The Commodity Definitior
and th&eries Definition
Extendedre retrieved
through this fietdhich links
them to the Class Definitic
Eg eg. 2005 (HKB).

Implies theontraedvalue
of the product / series
Number of Underlying
entities per contract.
Number of implicit decime
in the strike price.
Number of implicit decime
in theContract Size and th
Price Quotation Factor fie
The number of decimals
used in Price fields

This identifies how the
instrument is ranked.

Values

302 Class Definition

See sectidh4for dist of possible values

See sectid® 3for dist of possible values

0- 255

Decimal places determined from Class Defir
field fADeci mallnCont
Decimal places determined from Class Defir
field ADeci mallnCont

Price, Time
Inverted Price, Time
PriceTraders before MM, Time
Inverted Price, Traders before MM Tin
Price, MM before Traders, Time
Inverted Price, MM before Traders; Tin
Price, Baits before Normal Orderst Tinr
8 Inverted Price, Baits before Normal Or

Time*

11 Price, Own Orders, Time

12 Inverted Price, Own Orders,*Time

~NoO ok, WwDN R
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Message Formats

Offset Field

28 Tradable

29 PremiumUnit4Price

30 BaseCurrency

33 InstrumentClassID
47 InstrumentClassNam

79 IsFractions

80 SettlementCurrencyll

112 Effective Tomorrow

113 TickStepSize

117 Filler
Total Length

Format

Uint8

Uint8

String

String
String

String

String

Uint8

Int32
String

Len

1

14

32

32

1

4
1

118

Description

Defines if the instrument i.
tradable instrument or not

The premium unit that
describes the price unit in
order.

Defines the trading currer
for the instrument or the
currency for toiaderlying.
The representation of the
currency follows the
S.W.LLF.T. handbook and
3166 standard

The ASCII representation
the instrument class.

The full ASCII representa
name_short

Is the premium internally
represented as fractions?

Full descriptive name of tt
Settlement Currentle
representatiar the
currency follows the
S.W.LLF.T. handbook and
3166 standard.

This declaration is for ser
to be traded the next day

Values

Yes
No

Price
Yield
Points

IMM Index
Basis Points
Inverted Yietd
Percentage of Nominal
Dirty Price

1
2
1
2
3
4 Yield Diff
5
6
7
8
9

See Currency Values in segtiogfor full

detalils.

Y Yes

See Currency Values in segtiogfor full

details.

0 False
1 True

Minimum Fluctuation of th Decimal places determined from Class Defir

product / series

field

6Deci

ma |

Il nPren

Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use
the value anytime when introducing new products

3.7.3 Series Definition Bag&i3)

Describes basic series information.

Message Fields

Offset Field
0 MsgSize
2 MsgType

4  OrderbookID

Format

Uint16
Uint16

Uint32

Len Description

2 Size of the message

2 Type of message.

Numerical identifier of the orde

book

This igheuniquédentifieforthe

series
4

The Combination Definition is
retrieved through this field whi
links it to the Series Definition

Base

Values

303 Series Definition Base
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Message Formats

Offset

8

40

41

43

44

48
56

58

59

Field

Symbol

FinancialProduct

NumberOfDecimalsPrice

NumberOfLegs

StrikePrice

ExpirationDate

DecimallnStrikePrice

PutOrCall

Filler

Total Length
Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use

the value anytime when introducing new products

Format

String

Uint8

Uint16

Uin8

Int32

String
Uint16

Uin8

String

3.7.4 Series Definition Extend@&4)

Describes series static data.

Message Fields

Offset

0
2
4

Field

MsgSize
MsgType
OrderBookID

Format

Uintl16
Uintl6
UInt32

Len Description

32

1
60

Len

2
2
4

Short Name

Financial Product

The number of decimals used
Price fields

Number of legs in the series
There cahe up to 256 legs per
series

In general, it is the price at wh
specific options series can be
exercised.

Zero implies the Strike Price it
applicable, e.g. for futures
contracts.

For Combo Series, this field nr
not haveneaning but can be us
with other fields such as
CommodityCode, ExpirationD:
InstrumentGroup and Modifier
differentiate the series from th
others.

Expiry date of the series
Number of implicit decimals in
strike price.

Identifies whether the series is
put or call type

Description

Size of the message
Type of message.
Orderbook ID

Values

Option
Forward
Future
FRA*
Casht
Payment
Exchange Rate
Interest Rate Swap
REPC
Synthetic Box
Leg/Referenée
11 Standard Combination
12 Guarantee
13 OTC General
14 Equity Warrant
15 Security Lendihg

CwWow~NOOLh WNPE

[EE

Decimal places determined from
fiDeci mal | NoBt ri k
applicable for Combo Series.

YYYYMMDD

0 Undefined
1 Call

2 Put

Values

304 Series Definition Extended
0 If NofAvailable
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Message Formats

Offset

40
41

42

43

44

46

48

52

60

72

73

Field

Symbol

Country
Market

InstrumentGroup

Modifier

CommodiGode

ExpirationDate

StrikePrice

ContractSize

ISINCode

SeriesStatus

EffectiveTomorrow

Format
String 32
Uint8 1
Uint8 1
Uint8 1
Uint8 1
Uintl6 2
Uintl6 2
Int32 4
Int64 8
String 12
Uint8 1
Uint8 1

Len Description

Symbol

This is the unique identifier of
message

Country Identifier
Market Code

Instrument Group

Expiration date modified.
Value is incremented by one €
time the instrument is involvec
an issue, split, etc. Note that 1
modifier value can be different
Call and Put options tizate the
same expiration and strike pric
Numerical identifier of the
Underlying

This is the unique commodity
identifier.

The Commaodity Definition and
Class Definition are retrieved
through this field which timés
to the Series Definition Extend
Eg. HSI

Expiry date of the series

In general, it is the price at wh
specific options series can be
exercised.

Zero implies the Strike Price is
applicable, e.g. for futures
contracts.

For Combo Series, this field m
not have meaning but can be |
with other fields such as
CommodityCode, ExpirationDi
InstrumentGroup and Modifier
differentiate the series from th
others.

Number of Underlying entities
contract.

A code which uniquely identifie
specific securities issue
(International Securities
Identification Number). For mc
information about ISIN code, s
the international standard ISO
3166.

The actual status of the series

This declaration is for next day
series

Values

See sectidB4for dist of possible
values
SeesectiorB.3for dist of possible
values

0- 255

Decimal places elehined from
Class Definition field

fiDeci mal L NoBt ri k
applicable for Combo Series.

Decimal places determined from

Class Definition field

fiDeci mal l nContr
0 If NotAvailable

0 If Not Available

0 If Not Available

1 Active (both expired and nc
expired)

2 Suspended (temporarily
stopped)

3 Issued

4 Delisted

5 Locked (suspended for trac
and postrade operations)

0 False

1 True
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Message Formats

Offset Field Format Len
74 PriceQuotationFactor Int32 4
78 PriceMethod Uint8 1
79 Filler String 1
80 EffectiveExpDate String 8
88 DateTimelastTrading Int64 8
96 DateTimeFirstTrading Int64 8
Total Length 104
3.7.5 Combination Defion (305)
Describes a combination orderbook.
Message Fields
Offset Field Format Len
0 MsgSize uint16 2
2 MsgType uint16 2
4 ComboOrderbookID uint32 4
8 LegOrderbookiD uint32 4
12 Filler String 3
15 LegSide String 1
16 LegRatio Int32 4
Total Length 20

Description

Implies the contextvalue of the
product / series

Specifics the pricing method u
for the combo series

The effective expiration date is
actual expiration date of the se
and will normally be the same
expiration_date_n in the series
binary code. The effective
expiration date can be change
during the lifetime of the series
whereas expiration_date_n wil
continue to hold the original
expiration date.

The last trading date/time of tt
Series iUTC timestamp
(nanoseconds since 1970)
precision to the nearest secon
Thefirsttrading date/time of the
Series in UTC timestamp
(nanoseconds since 1970)
precision to the nearest secon

For series with a mamo value ir
this field, the series will not be
tradable on the days before th
Date in this field

Time in this field d@nignored

Description

Size of the message

Type of message.

Numerical identifier of the
combination order book

This is the orderbook identifice
number of the leg

Identifies whether the leg withi
the combination order book is
same side as that defined for 1
leg in the OrderBook definitior

Possible values: As Defined o
Opposite

Relative numberdaf and ask
contracts between the combo

Values

Decimal places determined from
Class Definition field

fiDeci mal l nContr
0 If Not pplicable
1 Net Price
2 Net Value

YYYYMMDD

fi 8 blanlspaces if not availabl

UTC Timestamp

07 Not Applicable
UTC Timestamp

Values

305 Combination Definition

B As Defined
C Opposite
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3.8 STATUDATA

The information supplied in this section and itsssebc t i o n s

applies to

the Datafeed(s)

Section Derivatived.ite Derivatives Standard Derivatives Premium Derivatives FullTick
(D-Lite) (DS) (DP) (DF)
3.8 4 4 4 4

3.8.1 MarketStatus 820

Message Fields

Offset Field

0
2

12

14
16
24

30

38

44

46

MsgSize
MsgType

StateLevel

Market

Instrument

OrderbookID

CommodiGode

Filler
ActualStdbate

ActualStartme

PlannedSt&rate

PlannedStdiime

SecondsToSté&tkange

State

Priority

Format Len

Uint16 2
Uint16 2
Uint16 2
uint8 1
uint8 1
UinB2 4
Uint16 2
String 2
String 8
String 6
String 8
String 6
Uint16 2
Uint16 2
uint8 1

Description

Size of the message
Type of message.

Indicates the level which a sta
applies to

Market Code
Populated only if StateLeveP=
or3

Instrument Group
Populated only if StateLevel =

Orderbook 1D

Populatednlyif StateLevel4
Commodity

Populated only if StateLe@eb=
5

eg. 2005 (HKB).

UTCStart Date

UTCStart Timdf specified it is
warning and defines the
planned state.

UTCnext planned Date.

If specified it is a warning and
defines the next planned state
not specified it istate change.
UTCnext planned time.

If specified it is a warning and
defines the next planned state
not specified it is a state chan
Number of seconds to the nex
statechange

Numeric identification of the S
Type.

The priority of the State, either
Trading Session State or
Instrument Session State.
The State Priority is a number
between-255.

Values

320 MarkeStatus
1 Market
2 Instrument Type
3 Instrument Class
4 Instrument Series
5 Underlyinty
99 End of Business Day

See sectid4for dist of
possible values
0 If Not Available

See sectidgb3for dist of
possible values
0 If Not Available

0 If Not Available

0 If Not Available

YYYYMMDD

HHMMSS

YYYYMMDD

HHMMSS

0 If Not Available

See full list of states withation
8.1

If StateLevel is 4

0 End of the Current State
If StateLevel is 1, Bor

0 If Not Available

0 If Not Available
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Offset Field Format Len Description Values
49 Filler String 3
Total LENGh....cvviiiiieiiieesieecne e eeeees 52

Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use
the value anytime when introducing new products

The Market Status (320) message can be used to derive the active state of a series. Readers should refer to the
De v el o pidefd afulléruescription.

3.8.2 SeriesStatus 821

The Series Status message is generated whenever there is a change to suspension indicator or series status, or when
the date/time of last trading is changed.

Message Fields

Offset Field Format  Len Description Values
0 MsgSize Uint16 2 Size of the message
2 MsgType Uint16 2 Type of message. 321 SeriesStatus
4 OrderbookiD Uinta2 Numerical identifier of the orde
book
1 Suspended for trading
8  Suspensionindicator Uints 1 Indicates if the seriestispender 2 Not suspended
or not. 3 Locked (suspended for
trading and pesade operations
0 If Not Available
1 Active (both expired and
expired)
2 Suspended (temporarily
9 SeriesStatus uint8 1 The actual status of the series stopped)
3 Issued
4 Delisted
5 Locked (suspended for
trading and pesade operations
10 Filler String 2
Total Length.......coooiiiiieiieee e 12

3.8.3 Commoditystatus 829

The Commodity Status message is generated whenever a commodity status changes.

Message Fields

Offset Field Format Len Description Values

N

0 MsgSize Uint16 Size of the message

2 MsgType Uint16 2 Type of message. 322 Commoditgtatus
Underlying definitions are defil
. . by each exchange. Commodit'
o | comrieliten Ul 2 Code is a part of the Series
definitioneg. 2005 (HKB).
. Defines if teommoditip Y Yes
5] Srepsme S suspended or not. N No
7 Locked Uints Specificif the underlying is loct 1 Yes
or nofor postrade operations 2 No
Total Length.......ccoooviiiiiiiieee s 8
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3.9

ORDERBOOKDATA

3.9.1

The full order book information is not available in auction session until the completion of auction. However for DS and
DP clients an uncrossed orderbook will continue to be sent during the pre-auction period i see section 3.9.5 for details.

Add Order330
The information supplied in this section anditsssebc t i ons applies to the Datafeed(
Section Derivatived.ite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.9.1 P &
(via D-Lite i Order Feed)

For D-Lite i Order Feed

All outstanding orders of the VCM series will be transmitted through Add Order messages and the interval of this
transmission is set at one second. The OrderbookID is unique per series but will not increment consecutively. Unique
orders are identified by OrderBookID, Side and OrderID. The OrderBookPosition identifies the rank of an order when
compared to other orders within the orderbook for each series.

For DF

The Add Order message is generated when a new order is inserted into the order book. The OrderbookID is unique per
series but will not increment consecutively. Unique orders are identified by OrderBookID, Side and OrderID. The
OrderBookPosition identifies the rank of an order when compared to other orders within the orderbook for each series.

Note that for series which have an auction session then DF clients will receive an Orderbook Clear (335) message
followed by a large quantity of Add Order (330) messages representing the uncrossed book after the end of auction.

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType uint16 2 Type of message. 330 Add Order
. Uniquely identifieseaies
© | G Ul 5 available for trading
Unique identifier peries
g and sidéor each order .
8 OrdeiD Uint64 8 performed within the tradi Values may not be consecutive
system
. . Decimal placeetermined frdderies Definition
s filE? o Basdfieldd Nu mber Of Deci mal
20 Quantity Uint32 4 Number afontracts
. . . 0 Bid
24 Side Uin8 1 Side of the order 1 Offer
Lot Type. Values:
0 Undefined
. 1 Odd Lot
25 LotType unt8 1 Lot Type > Round Lot
3 Block Lot
4 Al or None Lbt
Additional order attributes. Values:
0 Not applicable
1 Force*
. . Short Setl
26 OrderType Uint16 2 OrdefypeBitmap Market Bitl

1
3

Overrid€rossing

2
4
8 Price Stabilizatibn
6
2 Undisclosed
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Offset Field Format Len Description Values

1024 Filkandkill immediately
2048 Firm color disabted
4096 Convert to aggressive (if locked rha
8192 Bait/implied order
NOTE: Applicable types may be defined by
marketplace.
NOTE 2: This field istartap. Multiple values
may be set simultaneously.
Order rank information fol
28 OrderBookPosition  Uint32 4 order position within the  Integer
order book for easgries
Total Length......coovveeiiiieiiceceeee e 32
Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use
the value anytime when introducing new products

3.9.2 Modify Order381))

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s) ma
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.9.2 &

The Modify Order message is generated when an existing order identified by the OrderID is modified. The attributes that
can be modified are Position, Quantity, Price and OrderType.

In most cases, modification to an order will result in a Delete Order message followed by an Add Order message. Despite
that, clientsé application should have the ability to proc:eé

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type of message. 331 Modify Order

Uniquely identifieseaies

available for trading

Unique identifier periesand

8 OrdeiD uint64 8 sidefor each order performec Values may not be consecutive
within the trading system

4 Orderbook ID Uint32 4

Decimal places determined from
16 Price Int32 4 Price Series DefinitiBasefield
6Number Of Deci me

Number aontracts thenew

D iy Ul & guantity of the order
id . ide of the ord 0 Bid

24 Side uin8 1 Side of the order 1 Offer

25 Filler 1
Additional order attributes. Value
0 Not applicable
1 Force
2 Short Sell
4 Market Bid

26 OrderType Uintl6 2 Order Typgitmap PR cieubilzation

16 Override Crossing
32 Undisclosed
1024 Fill - and- kill
immediately

2048 Firm color
disabled
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Offset Field Format Len Description Values

4096 Convert to
aggressive (if locked
market)
8192 Bait/implied
order
NOTE: Applicable types may be
defined by the marketplace.
NOTE 2: This field is a bit ma
Multiple values may be set
simultaneously.

Order rank information for tt

28 OrderBookPosition uint32 4 order position within the ord Integer
book for eacteries
Total Length........coooviiiiiiieee e 32

3.9.3 Delete OrdeBB2)

The information supplied in tesction anditssubect i ons applies to the Datafeed(s) ma
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.9.3 4

The Delete Order message is generated when an existing order identified by the OrderBookID, OrderID and Side is
deleted.

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 332 Delete Order
4 OrderbookiD Uint32 4 Uniquely identifieseaies

available for trading

Unique identifier peries and
8 Orde Uint64 8 sidefor each ordperformed
within the trading system

. . . 0 Bid

16 Side Uin8 1 Side of the order 1 Offer
17 Filler 1
Total Length.......coooiiiiieiiieeee e 18

3.9.4 Aggregate Order Botlpdatg353)

The information supplied in this section and itsseghions appliestotieat af eed (s) mar ked with [ 0]

Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.9.4 A A I

For D-Lite clients, the aggregate order book is sent whenever there is a orderbook change within the top 5 price levels.

For DS clients, the aggregate order book is sent whenever there is a orderbook change within the top 10 price levels.
For DP clients then all orderbook changes will lead to a message being disseminated, either for the top 10 levels (like
DS) or as an adjustment of the PriceLevel 255, which is a special price level used to display aggregated remaining
liguidity beyond the 10™ level.
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For series with pre-auction periods the best bid and ask may both be equal to the calculated opening price or may be
equal to Null if the book is uncrossed but with market orders present. See Examples 6 and 7 in Section 6 for details.

Refer to Section 6 - Aggregate Order Book Management for details on the Aggregate Order Book Update message.

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uint16 2 Size of the message
2 MsgType Uint16 2 Type of message. 353 Aggregate Order Book Upc
. Uniquely identifieseaies
4 Orderbook ID Uint32 4 available for trading
8 Filler String 3
11 NoEntries Uints 1 Number of book entries with
the message
12 AggregateQuantity Uint64 8 Aggregated number of shart
Decimal places determined from
Series DefinitiBase field
20 Price Int32 4 Price 6Number Of Deci me
Null when PriceLevel is 255
24 NumberOfOrders Uint32 4 Number of orders
. . ) 0 Bid
28 Side uin8 1 Side of the order 1 Offer
29 Filler 1

Indicatethe price level (withi
top 10) of the information ca

30 PricelLevel uint8 1 in the messageor whether tt
message carries the aggreg
figures fdrl+ levels

11010 Level 2 Orderbook Liquic
255 Aggregated Remaining
Liquidity beyond thé Evel
available for OHiers

0 New
1
31 UpdateAction Uints 1 Type of market data update Change
action 2 Delete
74 Clear
32 Filler String 4
Total Length.......ccooiiieiiiiiieeeeiee e, 12 +24no
(no= value of NoEntjies
3.9.5 Orderbook Cle#839
The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivative®remium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.95 &

The Orderbook Clear message is used to inform clients that all existing orders should be removed from both the bid and
ask sides of the specified orderbook. The message is typically used at the start and end of Auction;

At the end of Auction, DF clients will receive an Orderbook Clear (335) message followed by a large quantity
of Add Order (330) messages representing the uncrossed book.

Clients should clear both bid and ask side orders for the specified orderbook.

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type ofnessage. 335 Orderbook Clear
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Offset Field Format Len Description Values
. Uniquely identifieseaies
4 Orderbook ID Uint32 4 available for trading
Total LENGh....cvvviiieiiieesieecne e eneees 8

3.9.6 Quote Reque$B36

The information supplied in this section and itssegfions applies to the Datafeed(s) mankedt h

[ O]

Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.9.6 4 4 & 4

The Quote Request message is generated whenever market participants request a new quotation.

Clients should ignore the Quote Request message with zero OrderbookID or a negative value in NumberOfLots.

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message. 336 Quote Request
4 OrderbookID Uin82 4  Order book ID
8 NumberOfLots Int32 4 Number of Lots
- e 0 Bid
. . ndicates if the quote reques
12 BidAskFlag uint8 1 for a Bidr Ask (or both) 1 Ask
2 Bid and Ask
13 Filler String 3
Total Length........coooueeeeiiiiiceeeee e 16
3.10 TRADEANDPRICEDATA
3.10.1Trade 350
The information supplied in this seco itssukss e ct i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.10.1 & &
(via Deriviatives Trade (via Deriviatives Trade

The Trade message is generated each time a trade has been performed.

The executions may be marked as non-printable. If a participant is looking to use the data in trade tickers or volume
calculations, it is recommended that participants ignore messages marked as non-printable to prevent double counting.

- NOTE 1: Combination orders on the book that execute will always be represented by this message.

- NOTE 2: Combination orders that execute wild/l have t
legs of the Combo Series will be printable. This avoids double counting of the combination order and its leg
trades. Leg trades will be published with the Trade message.

For DF clients; if the OrderID within the Trade (350) message is non-zero then users must reduce the resting order
identified by the 6Quantityd within the Trade (350)
DP clients will have the update managed for them and receive a new Aggregate Order Book Update (353) message
accordingly.
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Message Formats

Important messages: Clients who intend to calculate trade statistics based on Trade (350) and Trade Amendment (356)
are advised NOT to compare their internally aggregated turnover with those carried in the Trade Statistics (360) and the
Series Statistics (363) as they may not be synchronized given the former trade messages are disseminated on streaming
basis whilst the latter statistics are published on snapshot basis. Please also note that price information
(Open/High/Low/Last Price) provided in Trade Statistics (360) and Series Statistics (363) cannot be derived from Trade
(350) and Trade Amendment (356). For information only, the price information excludes (i) Reported Trade (DealType
= 4 or above); and (i) Leg Trades from Combo versus Combo Trades (where Or der | D being zero
Crosso (i.e. D e a.l Howeqves, it is ariportant t@ note that the stated behavior is not exclusive to Leg
Trades from Combo versus Combo Trades and thus cannot be used to differentiate such Leg Trades).

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message 350 Trade
4 OrderbookID Uin82 4  Orderbook ID
8 OrderlD Uin64 8 Order ID 0 If Not Available
Decimal places determined from Se
DefinitioBase field
16 Price Int32 4 Traded Price ONumber Of Deci mal
Null means N/A
20 TradelD Uin64 Match ID
. Used to group combo ant
28| ComlEiepl Ul ~ leg executions together
0 Not Available
. . . 1 Not Defined
32 Side uint8 1 Side of Orderbook ID 2 Buy Order
3 Sell Order
0 None
. i 1 Printablésee note)
33 DealType Uint8 1 Deal TypBitmap 5 Occurred &ross
4 Reported Trade
0 None
The condition in whicha 1 Late Trade
34 TradeCondition Uintl6 2 trade was executddeld is 2 Internal Trad€tossg
a Btmap 8 Buy Writ&
16 Off Market
. - 0 None
36 Deallnfo Uintl6 2 InformatioBitmaof a deal. 1 Reported Trade
38 Filler String 2
40 Quantity Uints4 g Jhequantity being match
in this execution.
Date and time of the last
trade in UTC timestamp
48 TradeTime uint64 8 (nanoseconds since 197( UTCTimestamp
precision to the nearest
1/106¢ second
Total Length........cocovveeiiiiieeicee e cmmeens 56

Remark *: denotes that the value is not currently in use for existing products. However, please note that HKEX may use
the value anytime when introducing new products

Note : The Printable property does not apply to Reported Trade. For other trades, i.e. trades matched by the trading
system, it will be OFF for trades on Combo Series to avoid double counting of the trade quantity to market turnover.

and

3.10.ZT'radeAmendmeng356

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
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3.10.2 p p & &
(via Deriviatives Trade (via Deriviatives Trade

Represents a trade amendment or cancellation.

Notes:
1 If a traded quantity is reduced then a Trade Amendment (356)d el et e (fiTradeStateodo = 3)
byarecti fication (ATradeStateo = 2).

1 Price and Quantity may not be available for cancelled trades which have already been givenup ( i Tr ade St at €
=1) and in such cases the Price and Quantity will be NULL and O respectively. Please ignore these values.

Message Fields

Offset Field Format Len Description Values
0 MsgSize Uintl6 2 Size of the message
2 MsgType Uintl6 2 Type of message 356 TradeAmendment
4 TradelD Uin64 8 Match ID
12 ComboGroupID Uin82 4 Used el combo and e
executions together
Decimal places deteedifrom
Class Definition field
16 Price Int32 4 Traded Price 6Deci mal l nPr emi
fNU L lméans not available
. . Defines number of contracts f Gnéans not availableritds
20 Quantity uint64 8 deal. ANUL L 0
Date and time of the last tra
28 TradeTime Uint64 8 IS EEieLf] ) (_ngnosecon UTC Timestamp
since 1970) precision to the
neares1/10® second
1 Deleted (with given up trade’
The trade has been deleted.
36 TradeState Uint8 1 Trade State 2 R?Ct'f'ed' 2 WIS (12 (Been
rectified.
3 Deleted (Normal). The trade h
been deleted.
37 Filler 3
Total LeNGth....cveeiiiieiiiee e e 40
3.10.3Trade Statistics360
The information supplied in this section anditsssebc t i ons applies to the Datafeed(s) ma
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)

3.10.3 Fy 4

Trade information for completed deals. The trade information or statistics information carried in this message type is
provided on snapshot basis.

Message Fields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type of message 360 TradeStatistics
4 OrderbookID Uint32 4 Uniquely identifies the series
Decimal places determined from
8 Price Int32 4 Last Traded Price Class Definition field

6Deci mal |l nPr e mi
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Offset Field Format Len Description Values
See full list of dealrcest the end
of this document
Deal Source in Trade Statistics i
12 DeaBource Uint8 1 DealSourcef the lasttrade  only applicable to cases where
Turnover is higher than that in th
previous Trade Statistics for the
series, and should be ignored
otherwise.
Sessiotindicator used to . .
. . oo 0 Statistics for T Session
13 Session Uint8 1 dlstlngws_h between the T ai 1 Statistics for T+1 Session
T+1 sessions
14 Filler 2
. Volumé total within the lates
16 AggregateQuantity Int64 8 deal(s)
Price of the fitmmitted Decimal places determined from
24 Open Int32 4 Trade in theeriesduring the  Class Definition field
repective Session 6Deci mal |l nPr e mi
Highest priad# normal trades
e sesaiolie @ te oulzizg Decimal places determined from
q after all Trades, Trades SN
28 High Int32 4 Cancellations afichde éCIaDsZ zeiﬂn:]tqlc;nlﬂelldn b emi
Corrections have been take
intoaccount
Lowest priagf normal trades |
rf'?esraﬁlsilr:g:és J?r;:gécsulated Decimal places determined from
32 Low Int32 4 ; ’ Class Definition field
Cancellations and Trade 6Decimal I nPremi
Correctiontsave been taken
into account
36 Filler 4
40 TradeReportVolume uint64 Total volume O.f reporte_d e
for the respective Session
48 DealCount UnB2 4 Number of _deaismpl_etenh
the respective Session
= | Furrever Unt64 8 Cumula_tlve vqu_me for the
respective Session
Total Length.......cooieiiiiiie e 60
3.10.4Series Statistic363)
The information supplied in this section and itssgahions applies to the Datafeedi® r k ed wi t h [ 0]
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.10.4 &

Provides series information including high, low and open prices. The trade information or statistics information carried

in this message type is provided on snapshot basis.

Messagd-ields

Offset Field Format Len Description Values
0 MsgSize uint16 2 Size of the message
2 MsgType Uintl6 2 Type of message 363 Series Statistics
4 OrderbookID uint32 4 Uniquely identifies the series
. . . 0 Statistics forSession
ez il £ ] SEeEin 1 Statistics for T+1 Session
9 Filler 3
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Offset Field Format Len Description Values
Price of the fiammitted . .
Trade in the Decimal p_Ia_c_es d_etermlned from
12 Open Int32 4 seriegluring theespective gIaDsZ Ige;‘lnrlz(;nlflel-ldn o emi
Session
Highest price paid fbe series
during
therespective Sessidiis is  Decimal places determined from
16 High Int32 4 calculatedfter all Trades, Class Definition field
Trades Cancellationsand 6 Deci mal | nPr e mi
Trade Corrections have bee
taken intaccount
Lowest price paidtfor series
during theespective Session
This is calculated adiér Decimal places determined from
20 Low Int32 4 Trades, Trades Cancellatior Class Definition field
and Trade 6Deci mal l nPr emi
Corrections have been take
into account
24 TradeReportVolume uint64 8 ;I'otal volume o_f reporte_d Ui
or the respective Session
Number of dedis the seriés
32 DealCount uint32 4 cumulative for trespective
Session
Decimal places determined from
36 Price Int32 4 Last Traded Price Class Definition field
6Deci mal l nPr emi
40 Turnover Uint64 8 Cumula_tive vqu_me for the
respective Session
Total Length........cocueieeiiiiieeeee e 48
3.10.XCalculated Opening Pri@84)
The information supplied in this section and itsseghions appliestotiegat af eed ( s) mar ked with
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.10.5 4 & &

The Calculated Opening Price (COP) message indicates an instrument's theoretical opening price during the pre-opening
phases of the market (prior to an auction). A COP message is generated when the indicative matching price or volume
varies. If the Price set to Null, the COP is no longer applicable.

Message Fields

Offset Field
0 MsgSize
2 MsgType

4  OrderbookID

8 CalculatedOpeningPrice

12 Filler
16 Quantity

Total Length.........oooueiiiiiee e

Format

Uintl6
Uintl6
Uin82

Int32

Len

A NN

Description

Size of the message
Type of message
Order book ID

Calculated Opening Price

Showshe gantity availatde
COP

Values

364 Calculated Opening Price

Decimal places determined from
Series Definition Base field
6 Number Of Deci me
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3.11 NEWS

3.11.1Market Alert3g3)

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s) ma
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DlLite) (DS) (DP) (DF)
3.11.1 4 4 4 a

The Market Alert message is generated periodically to relay market announcements and alerts. The "AlertID" and
"Source" fields provide a unique key for any given announcement. "Source" field indicates the origin of the alert message.
For each "Source", "AlertID" is unique on every business day.

If the size of a single announcement is greater than the maximum supported packet size, then the alert will be sent as
multiple messages, each with the same 'AlertID'. These Market Alert (323) messages are disseminated sequentially each
with the ALastFragmento field sethetal @Nd ehiemphpt htalsethas bt Lme
0YD. Note that in this case the Header field would be the

Message Fields

Offset  Field Format Len Description Values
0 MsgSize Uint16 2 Size of the message
2 MsgType Uint16 2 Type of message 323 Market Alert

4 AlertlD Uint16 2 Th_e reference ID_ for this alert,
unique for any given day

H Market Alerts sent through the

6 Source String 1 Source ID for this alert messac Trading System
M Other Market Alerts

7 Filler String 1
Unicode UTEBLE encoded
If Header starts with [C], the Mart
Alert is in Chinese. Otherwise, it i
English.
Indicates whether this message Y Complete
the last in a sequence of messi N Not complete
0 Not Specified
1 Company Announcement
2 Market Message
3 Static Line
4 Notice Received
0
1
2
3
4

Headerln the case of multiple
8 Header Binary 320 fragments, this field is only
populated in the first fragment.

328 LastFragment String 1

329 InfoType Uint8 1 Information Type

Not Specified
Low priority
Medium priority
High priority
Critical priority

330 Priority uint8 1 Priority

331 NolLines Uint8 1 MaximurBlines
Market Alert Contemumber of  Unicod®&TF16LE encoded

322 Content Binary 320 occurrences ac Thelanguage will be either Englis
field Chinese

Total Length............ccccecne 32+3Dnp

(np = value of NoLines

3.12 CLEARINGNFORMATION

The trading system disseminates clearing related information.
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3.12.10pen InteresB66

Theinformation supplied in this section anditssubct i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
3.12.1 4 4 a

Typically issued at start of day to show the Previous Day settlement price and open interest (for products not tradable in
After-Hours Trading session) information. It is also issued around the end of day with the Current Day information. In
the event of corrections, this message will be resent.

Message Fields

Offset  Field Format Len Description Values
0 MsgSize Uint16 2 Size of the message
2 MsgType Uint16 2 Type ofnessage 366 Open Interest

Sessiolindicator used to

distinguish between the previot 0 CurrenBusinesBay
and curremusinesdaysfor 1 PreviouBusinesBay
Settlement, GrossOl and KetO

4 Daylndicator Uint16 2

6 Filler 6
12 OrderbookID Uint32 4 Uniquely identifies the series
If DayIndicator = 1,
Settlememmricadeterminedlfter
the T sessiontbeprevious
business day
if Daylndicator = 0,
Settlemerﬁ_rlce determined afte ANULL 0 I
the T session of the current
business day
Deal Coumif the current busines
dayup to the close of the T ses:
If DaylIndicator = 1,
Gross Open Intereghtbefore
the start of tloairrent business d
24 GrossOl int32 4 ifDaylndicaterO, ANULLO means r
Gross Open Interepttaheclose
oftheT session of the current
business day
If DayIndicator =1,
Net Open Intereigtht before the
start ofthe current business day
28 NetOl int32 4 IfDaylIndicater0,
Net Open Interest up to the clo
theT session of the current
business day

Turnoveof the current business
dayup to the close of the T ses

Decimal places determined from
Class Definition field

16 Settlement int32 4 6Deci mal |l nPr e mi

20 DealCount Unt32 4

NULL O means r

=13

32 Turnover Uint64 8
Total Length..........cccvveeennns 40

* A business day starts when the market opens in the morning and ends at the close of the after hour trading session of
the day.

3.12.2mplied Volatility367)

The information supplied in this section anditsssebc t i ons applies to the Datafeed(s)
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(D-Lite) (DS) (DP) (DF)
3.12.2 4
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Message Fields

Offset  Field Format Len Description Values
0 MsgSize Uint16 2 Size of the message
2 MsgType Uint16 2 Type ofnessage 367 Implied Volatility
4  OrderbooklID Uint32 4 Uniquely identifies the series
8 ImpliedVolatility Unt32 4 Implied Volatility 4 implied decimal places
Total Length......ccccooveeiiinenne 12
© Copyrig2?OHKE 4367
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4.

4.1

RECOVERY

OMD provides three different mechanisms for recovering missed data:

Line arbitration i using dual multicast channels (Line A and Line B)
Retransmission Server i recovery of a limited number of messages
Refresh Server i snapshot of current market state

These mechanisms should be used as described in the following table.

Table 2: Recovery Mechanisms

Event Action

Try to recover data from the other line with a configu
ti meout (Aarbitration m
Recover dropped message(s) from the Retransmiss|
Server.

Wait for a refresh of the current market state and the
continue with real time messages.

Packet lost on ogi¢her Line A or Line B
Dropped packet(s) on btd A antine B

Late start up or extended intraday outage

GAPDETECTION

Each packet provides the sequence number (SN) of the first message it contains. This sequence number starts at 1 and
increases with each subsequent message.

The sequence numbers provided in every packet header is calculated by adding the previous sequence number and the
message count, as shown in table below:

Table 3: Sequence Number Calculation

Packet = Sequence Numbe Message Count

Packet 1 1 4
Packet 2 5 2
Packet 3 7 1
Packet 4 8 3
Packet 5 11 1

If the client drops the first five packets they would request a gap fill for messages 1-11.

All messages conform to the message level sequencing. Each channel has its own sequence number. This allows
recipients to detect gaps or duplicates in each message sequence number and, if appropriate, reconcile them (line
arbitration) with the primary or secondary multicast groups or request retransmission of the missing / corrupted
messages.

Users should use this sequence number to detect gaps in the transmission of messages.

The following diagram illustrates how the message sequence number should be used to detect gaps in the feed.
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Figure 2: Gap Detection using the Sequence Number (SN)

Begin

Y

Received new Packet

Is current SN greater than G
—Yes—P>| ap Detected
the next expected SN ? Yes P
Ignore Packet No
(Duplicate)
t s current SN + MsgCoun
Yes in current packet less than the
next expected SN ?
No
\ Y
Extract first message in Recover lost messages
———————
packet 9
Extract next message | _ Increase msg processed
in packet - count by 1 -
A

s current SN in current packet +
msg processed count equal to
next expected SN ?

Ignore message
(Duplicate)

NO—p|

Yes
A J

Process messages

Increase next expected
No— SN by 1

End of Message ?

Yes

End

4.2 LINEARBITRATION

Client applications should check the sequence number (SN) and message count (MC) for every packet received. SNs
are unique and increase monotonically for each service, the MC indicates the number of messages within each packet.

Line A and Line B are identical in terms of:
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1 SNs
1 Messages that are sent
1 Sequence in which messages are sent

However it is not guaranteed that a packet content between Line A and Line B will be the same. For example the third
packet of the day from the Line A could contain SN 10 with MC 3, where as the third packet of the day from Line B could
contain SN 9 with MC 4. For this reason clients must arbitrate on SN (at the message level) rather than packet content.
Client applications should listen to both Line A and Line B in real-time. Clients should look at packets coming from both
lines and process the ones that arrive first, regardless of whether they came from Line A or Line B. It is advisable to apply
the Afiirfsitr sctconseer vedo rul e.

Figure 31 Detecting Missing Packets

Line A Line B
SN SN
101 101
102 102
103 103 Dropped packet
Gap detected 104 104 can be

on Line A recovered from

> 105 Line B

106 106

(

107 107

Additional Notes;

- The above example of a dropped packet is a simplified example assuming 1 message per packet, in reality
each packet is likely to contain multiple messages

- Whilst the order of individual messages between Line A and Line B will be identical, there is no guarantee that
the packets will contain exactly the same messages.

- Inthe example below, three packets are sentoneachline, but message 60Order Update360
packet from Line A but in the subsequent packet on Line B.

Figure 47 Normal Message Delivery

Primary Secondary
Messages MC SN SN MC Messages
OrderUpdatel 3 101 101 2 OrderUpdatel
OrderUpdate2 OrderUpdate2
OrderUpdate3
2 104 103 3 OrderUpdate3
Tradel Tradel
OrderUpdate4 OrderUpdate4
Trade2 2 106 106 2 Trade2
Statistics 1 | | _ _ Statistics 1
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4.3

RETRANSMISSION SERVIC

The retransmission service is provided via the TCP/IP protocol and is designed to allow clients to recapture a small
number of missed messages already published on the real time channels.

It is not intended that clients use the retransmission server to recover data after long outages or on late start up (in these
situations, clients should use the Refresh service). To that end, it aims to support the retransmission of the data covering
the market activities for the last 15-30 seconds only. This figure is indicative only and may be shorter than 15 seconds if
a spike happens in the market. The sequence range of messages that a client can request and the number of
retransmission requests permitted per day is also limited.

The following diagram illustrates the message flow during a retransmission session:

Figure 5: Retransmission Request

) Logon Y
| »
g »
) |
Logon RESPONSE
Retransmission REQUEST
. > :

5 N '

(o] Retransmission RESPONSE  1copyip g
<« - g
<«€— Retransmission Restits ——
< Requested Messages
«— —

/ \ A

Logon

The client establishes a TCP/IP connection and initiates a session by sending the Logon message. Once the client is
authenticated the server will respond immediately with the Logon Response message. If the client does not send a Logon
message within the logon timeout interval, the server will close the connection.

Logons may be rejected for the following reasons:

1 Invalid username
1 User already connected

In all cases the server will close the connection after sending the Logon Response message.

Making a request

The client can make a retransmission request by sending the Retrans Request message. The server will respond with
a Retrans Response message to indicate whether the request has been accepted or not.

In the case of a successful request the server will send the requested messages immediately after the Retrans Response
message.

The sequence numbers will be the same as when they were first sent on the real time multicast channel. The framing of
the retransmitted messages into a packet may differ from the original transmission.

Retransmission requests may be rejected for the following reasons:

Unknown channel ID or illegal (not authorized)
Messages not available
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Exceeds maximum sequence range
Exceeds maximum requests in a day

In the case where the client has exceeded the maximum number of requests allowed in a day, the server will close the
connection after sending the Retrans Response message.

The following diagram is a guideline of the flow of logic when making a request:

Figure 6: Requesting Dropped Packets

Contact Helpdesk
and use the Refresh
Service

Logon to the Retransmission
Server

Is the logon accepted?

Send a Retransmission Request n
Do the received msgs~_No 1  ChannelID .
; reformulated based on reject
f  BegnSechum N—
1  EndSegNum :
' i

Close the TCP/IP connection to the

retransmission server or maintain

TCP/IP connection to the Yes - No -

. Is the retransmission Examine
retransmission server and respond > ’
to heartheats as required request accepted? RejectReason

Multiple requests and concurrent sessions

Clients can send multiple requests during a session and can keep the session open during idle periods by responding to
heartbeats sent by the server. Concurrent sessions however will not be supported. Each user can only have one session
open at a time.

If a client makes multiple requests, the server will process them serially. Clients are unable to cancel outstanding
requests.

Heartbeats

To determine the health of the user connection on the TCP/IP channel, the Retransmission Server will send regular
heartbeat packets to the user. The heartbeat frequency is 30 seconds. The client application must respond with a
fiHeartbeat Re s p o n s eu forphsthéadbeat respdnge pdcketmieset@t 5 seconds. If no response is
received by the server within this timeframe, the TCP/IP session will be disconnected.

Figure 7: Retransmission Server Heartbeat Message

< i T%%

> TCP/IP

A Aheartbeat r es poimaexactqopyofkhe incormingmeaitbsat macket.

Closing the session

Sessions should be terminated by gracefully closing the TCP/IP connection.
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System limits

The system limits mentioned above are set as follows:

System Limit Value

Maximum sequence range that can be requested | 10,000
Maximum number of requests per day 1,000
Logon timeout (seconds) 5
Heartbeat interval (seconds) 30
Heartbeat response timeout (seconds) 5

Please note that the maximum number of requests per day limit is across all channels.

High availability

For each site, two sets of IP address and port are provided for the retransmission service in order to facilitate high
availability. Clients may connect to both retransmission servers at the start of the day and maintain the connection during
the day by responding to heartbeats.

In the event that Retransmission Server A (RTS A) does not respond to a logon or retransmission request,
Retransmission Server B (RTS B) should be used.

In the event of a failure of either RTS A or RTS B, there may be a short period of unavailability. This failure should be
detected by clients through the loss of connection. In this case the other RTS should be used.

RTS B should not be used as a means of requesting from two sources at the same time.

Disaster recovery

Two sets of backup | P address and port are also provided f

During normal conditions the retransmission service at the disaster site is not available. If clients attempt to connect, this
will fail.

In the unlikely event of a disaster recovery situation, the retransmission service at the disaster site will be brought up and
clients may connect via the backup IP addresses and ports.

4.4 REFRESH SERVICE

The refresh service is designed to allow clients to recover from a large scale data loss. This can happen after a late start
or during a major outage.

Synchronization is on a per channel basis. For each real time multicast channel (besides those for Trade, Trade
Amendment & Quote Request which are not recoverable via the Refresh service), there exists a corresponding refresh
multicast channel on which snapshots of the market state are sent at regular intervals throughout the business day. No
ordering should be assumed between the various dfferent data types unless otherwise stated 1 this is due to the nature
of using multiple different multicast channels for refresh.

Snapshot

A snapshot of the market state is described in the table below.
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Message Snapshot description
Series Definition A full list of all series, which includes any series modifications or series additions made
intraday. The order is sent as:

Commodity Definition (301)
Class Definition (302)

Series Definition Base (303)
Series Definition Extended (304)
Combination Definition (305)

= —a —a —a 2

NOTE: Next day series are not currently included in Refresh

NOTE: Within the Refresh Service the Commodity Definition (301), Class Definition (302) and
Series Definition Extended (304) are sent on a dedicated multicast channel and arrive in that
order. Similarly the Series Definition Base (303) and Combination Definition (305) are sent
on a dedicated multicast channel and arrive in that order.

Market Status The most recent Market Status message(s) i see section 3.8.1 for details about interpreting
market state

Series Status The most recent Series Status message(s) for each series

Commodity Status The most recent Commodity Status message(s) for each commodity

Orders For D-Lite, DS and DP clients: the latest level 2 orderbook via Aggregate Order Book
messages

For DF clients : The full order book provided via Add Order messages

Trade Statistics & The latest Trade Statistics and Series Statistics messages for each series in the T and T+1
Series Statistics sessions

NOTE : T+1 may not be available for all series and in any event would not be available until
after the T+1 session has begun

COP The latest Calculated Opening Price message for each series

Market Alert The most recent 400 Market Alert messages

Open Interest Potentially up to 2 latest Open Interest message for each series i one for the Current Trading
Day, and one for the Previous Trading Day

Implied Volatility The latest Implied Volatility message for each series

The ordering of refresh messages types within the multicast channels is detailed below;

Channel Refresh Sequence

Static Base Series Definition Base (303), Combination Definition (305)

Order (DF) Calculated Opening Price (364), Add Order (330)

Order (DP) Calculated Opening Price (364), Aggregate Order Book Update (353)
Order (DS) Calculated Opening Price (364), Aggregate Order Book Update (353)
Static Extended Commaodity Definition (301), Class Definition (302), Series Definition Extended (304)
Series Status Market Status (320), Commodity Status (322), Series Status (321)
Trade Statistics Trade Statistics (360)

Series Statistics Series Statistics (363)

Market Alert Market Alert (323)

Open Interest Open Interest (366)

Implied Volatility Implied Volatility (367)

Refresh complete

A Refresh Complete message is sent at the end of a snapshot indicating the sequence number with which the snapshot
is synchronized.

Snapshot processing

Below is an overview of the steps to carry out in order to process a channel snapshot.

1  Subscribe to the real time multicast channel and cache received messages.
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9 Subscribe to the corresponding refresh multicast channel and discard messages until the Refresh Complete
message is received.

1 Process received messages until the next Refresh Complete message is received.

i  Store the LastSegNum sequence number provided in the Refresh Complete.

I Unsubscribe to the refresh multicast channel.

9 Discard the cached real time messages with sequence number less than or equal to LastSegNum.
1 Process the remaining cached real-time messages and resume normal processing.

Missed messages

The retransmission server does not support refresh channels. If a client misses messages, it must wait for the next
snapshot. Similarly if a client starts listening during the middle of a snapshot, it must wait for the next snapshot.

4.4.1 Refresh of Market Status

Many of the messages within refresh are singular per series and the refresh server simply published the most recent
value. However the refresh data will typically include a number of Market Status (320) messages will be sent together
and correct processing users should refer the description given in Section 3.8.1 to determine the correct Trading and
Instrument Session State.
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Fulltick Orderbook Management

5. FULLTICK ORDERBOOKNMGEMENT

The informatiosupplied in this section anditsssile ct i on s

applies to the

Datafeed(s)

Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(D-Lite) (DS) (DP) (DF)
5 p 4
(via D-Lite 7 Order Feed)

The information needed to build an order book view from the message flow is contained within the following messages:

1
1
1

Add Order (330)
Modify Order (331)
Delete Order (332)

Orders shall be ranked by:

Order Book Position. 1 denotes the highest ranked order. For an Modify Order (331), the order must be removed
from its previous position and inserted at new OrderBookPosition. An order inserted at an existing position shifts
the order on that position down (and all orders below as well. A deleted or fully filled order causes existing orders
shift their position up one

1

below it to

step to

fi

The Modify Order (331) message signals that the order has been modified. The current rank may or may not be lost in
the process OrderBookPosition field will show the new rank within the book.

The Order Delete (332) message tells the recipient to remove the order referenced.

D-Lite Order Feed only disseminates Add Order (330) message for all outstanding orders of VCM series on a snapshot
basis and refreshes every second.
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6.

AGGREGATE ORDER BMANAGEMENT

The information supplied in this section anditsssebc t i ons appl i es to the Datafeed(s) ma
Section Derivatives Lite Derivatives Standard Derivatives Premium Derivatives FullTick
(DLite) (DS) (DP) (DF)
6 4 ] &

Book Identification

A book is uniquely identified by either OrderbookID or Symbol and there is a 1-to-1 map between these two identifiers.
OrderbookID is an integer representation of 4 bytes, Symbol is a longer String representation (32 bytes) that gives the

short name. Whil st Symbol is 6readabled to human users, the Or
updates, and therefore OrderbooklID is the identifier that appears on every series related message.

Partial Price Depth

The price level within the Aggregate Order Book Update message determines the number of price levels the order price
is away from the best price for a given order book. An order with pricelevel 1lmeans t he order 6s price i
a price level of 2 will be used for orders at the next best price, etc.

Different datafeeds in OMD provide a different view of multiple price depths of aggregate order book for the Derivatives
Market. D-Lite provides 5 price depths of aggregate order book while DS and DP provide 10 price depths (10+1 for DP).
This view can be visualized as a number of rows in a table for each of the bid and ask sides. On each side there are a
number of rows showing the aggregate quantity available at a number of price levels.

Bid Side Ask Side
PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 700 9730 9760 500 1
2 350 9720 9770 300 2
3 150 9710 9780 100 3
4 250 9700 9790 150 4
5 100 9690
6 150 9680
7 50 9670
8 200 9660
9 100 9650

Book Updates

Book update messages are generated by OMD as delta messages defined in section 6 (Aggregate Order Book Update
(353)). Each message may contain any combination of new, changed, deleted or orderbook clear entries for a book.
The nature of an entry is defined by its UpdateAction.

New, to create/insert a new price level

Delete, to remove a price level

Change, to update aggregate quantity at a price level

Orderbook Clear, to inform users that all price levels should be cleared

Example 8 QuantityReduction and Explicit Addition

For example suppose the Ask order at price level 9770 is reduced in quantity and at the same time a new order is added
at price level 9850, then the following message is sent;

D-Lite, DS and DP
Offset | Field Name Value
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0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234

8 Filler NULL
11 NoEntries 2

12 AggregateQuantity | 200

20 Price 9770

24 NumberOfOrders 1

28 Side 1 (Offer)
30 PriceLevel 2

31 UpdateAction 1

32 Filler NULL
36 AggregateQuantity | 300

44 Price 9850

48 NumberOfOrders 1

52 Side 1 (Offer)
54 PriceLevel 5

55 UpdateAction 0

56 Filler NULL

The resulting book should now be as follows:

D-Lite
Bid Side Ask Side
PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 700 9730 9760 500 1
2 350 9720 9770 200 2
3 150 9710 9780 100 3
4 250 9700 9790 150 4
5 100 9690 9850 300 5
DS and DP
Bid Side Ask Side
PricelLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 700 9730 9760 500 1
2 350 9720 9770 200 2
3 150 9710 9780 100 3
4 250 9700 9790 150 4
5 100 9690 9850 300 5
6 150 9680
7 50 9670
8 200 9660
9 100 9650

Example & Implicit Level Adjustments

The client must adjust the price level of entries below deleted or inserted entries. Potential level adjustments must be
carried out after each single entry in Aggregate Order Book message.

For example, if a bid order with price 9740 and quantity 50 is added to the order book above, it will cause the following

message to be sent:
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D-Lite, DS and DP

Offset | Field Name Value
0 MsgSize 36

2 MsgType 53

4 OrderbookID 1234
8 Filler NULL
11 NoEntries 1

12 AggregateQuantity | 50

20 Price 9740
24 NumberOfOrders 1

28 Side 0 (Bid)
30 PriceLevel 1

31 UpdateAction 0

32 Filler NULL

After processing t hboskshoaeldlsoraséllowst he cl i entds

D-Lite
Bid Side Ask Side
PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 50 9740 9760 500 1
2 700 9730 9770 200 2
3 350 9720 9780 100 3
4 150 9710 9790 150 4
5 250 9700 9850 300 5

Price levels of the other 4 Bid orders must all be incremented although there will not be Aggregate Order Book
Update messages sent for the increment.

DS and DP
Bid Side Ask Side

PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 50 9740 9760 500 1
2 700 9730 9770 200 2
3 350 9720 9780 100 3
4 150 9710 9790 150 4
5 250 9700 9850 300 5
6 100 9690
7 150 9680
8 50 9670
9 200 9660
10 100 9650

Price levels of the other 9 Bid orders must all be incremented although there will not be Aggregate Order Book
Update messages sent for the increment.

Example & Implicit Deletions

For DP clients, implicit deletions are relevant, but notice also that the aggregated 11" price level will also be adjusted i
see example 5 below for details.
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If a new book entry causes the bottom entry of a book to be shifted out of the book (i.e. more than 4 price levels away
from the best price for D-Lite wheareas more than 9 price levels away from the best price for DS and DP), the client must
delete the excess entry. If the book shrinks again, OMD resends the entries that have temporarily fallen out.

For example, if a bid order with price 9750 and quantity 250 is added to the book above, and the bid quantity at price
9660 is reduced from 200 to 150, it will cause the following message to be sent:

D-Lite

Offset | Field Name Value

0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234

8 Filler NULL

11 NoEntries 1

12 AggregateQuantity | 250

20 Price 9750

24 NumberOfOrders 1

28 Side 0 (Bid)

30 PriceLevel 1

31 UpdateAction 0

32 Filler NULL

After processing this message, the clientds book should | oc¢
D-Lite
Bid Side Ask Side
PriceLevel AggregateQuantity Price Price | AggregateQuantity PriceLevel

1 250 9750 9760 500 1
2 50 9740 9770 200 2
3 700 9730 9780 100 3
4 350 9720 9790 150 4
5 150 9710 9850 300 5

Price 9750 and quantity 250 is added according to the message.
Price 9700 and quantity 250 must be deleted by the client.
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DS and DP

Offset | Field Name Value

0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234

8 Filler NULL

11 NoEntries 2

12 AggregateQuantity | 250

20 Price 9750

24 NumberOfOrders 1

28 Side 0 (Bid)

30 PriceLevel 1

31 UpdateAction 0

32 Filler NULL

36 AggregateQuantity | 150

44 Price 9660

48 NumberOfOrders 1

52 Side 0 (Bid)

54 PriceLevel 10

55 UpdateAction 1

56 Filler NULL

After processing this message, the clientds
DS and DP
Bid Side Ask Side
PriceLevel AggregateQuantity Price Price | AggregateQuantity PriceLevel

1 250 9750 9760 500 1
2 50 9740 9770 200 2
3 700 9730 9780 100 3
4 350 9720 9790 150 4
5 150 9710 9850 300 5
6 250 9700
7 100 9690
8 150 9680
9 50 9670
10 150 9660

Price 9750 and quantity 250 is added according to the message.
Price 9650 and quantity 100 must be deleted by the client.

Price 9660 quantity must be reduced to 150 i PriceLevel 10 is used in the incoming message to reflect the new
price level of the price 9660 after the addition of the price 9750.

Example & Explicit Additions

book

shoul d

For DP clients, explicit additions are relevant, but notice also that the aggregated 11™ price level will also be adjusted i
see example 5 below for details.

If orders are removed so that there are now less than 5 levels for D-Lite and 10 levels for DS and DP visible then the
server will also automatically send the additional level(s) that are now revealed.
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For example, if the bid order with price 9750 and quantity 250 is now removed from the book above and this reveals an
6™ level for D-Lite and 11™ level for DS and DP which need to be disseminated then it will cause the following message

to be sent:

D-Lite

Offset | Field Name Value

0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234

8 Filler NULL

11 NoEntries 2

12 AggregateQuantity | 250

20 Price 9750

24 NumberOfOrders 1

28 Side 0 (Bid)

30 PriceLevel 1

31 UpdateAction 2

32 Filler NULL

36 AggregateQuantity | 250

44 Price 9700

48 NumberOfOrders 1

52 Side 0 (Bid)

54 PriceLevel 5

55 UpdateAction 0

56 Filler NULL

The resulting order book should now be;
D-Lite
Bid Side Ask Side

PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 50 9740 | 9760 500 1
2 700 9730 | 9770 200 2
3 350 9720 | 9780 100 3
4 150 9710 | 9790 150 4
5 250 9700 | 9850 300 5

DS and DP

Offset | Field Name Value

0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234

8 Filler NULL

11 NoEntries 2

12 AggregateQuantity | 250

20 Price 9750

24 NumberOfOrders 1

28 Side 0 (Bid)

30 PriceLevel 1
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31 UpdateAction 2

32 Filler NULL
36 AggregateQuantity | 100
44 Price 9650
48 NumberOfOrders 1

52 Side 0 (Bid)
54 PriceLevel 10

55 UpdateAction 0

56 Filler NULL

The resulting order book should now be;

DS and DP

Bid Side Ask Side
PriceLevel AggregateQuantity Price Price AggregateQuantity PriceLevel
1 50 9740 9760 500 1
2 700 9730 9770 200 2
3 350 9720 9780 100 3
4 150 9710 9790 150 4
5 250 9700 9850 300 5
6 100 9690
7 150 9680
8 50 9670
9 200 9660
10 100 9650

Examplé d The Aggregated ® 1 evel

The aggregated 11™ price level is available to DP clients who use the 10BBO+11 representation and it shows total order
volume beyond the 10" level. In the following example a Bid Order (Quantity 200) is added at price level 9640 to the
orderbook shown above. As a result a new price level is sent.

DP

Offset | Field Name Value
0 MsgSize 60

2 MsgType 53

4 OrderbookID 1234
8 Filler NULL
11 NoEntries 2

12 AggregateQuantity | 200
20 Price NULL
24 NumberOfOrders 1

28 Side 0 (Bid)
30 PriceLevel 255
31 UpdateAction 0 (New)
32 Filler NULL

The resulting order book should now be;

DP

Bid Side Ask Side
PriceLevel AggregateQuantity | Price Price AggregateQuantity | PriceLevel
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1 50 9740 | 9760 500 1
2 700 9730 | 9770 200 2
3 350 9720 | 9780 100 3
4 150 9710 | 9790 150 4
5 250 9700 | 9850 300 5
6 100 9690

7 150 9680

8 50 9670

9 200 9660

10 100 9650

>10 200 NULL

Example @ Market Orders

Market Orders may arrive during the Pre-Open period. If a Calculated Opening Price (COP) is available then the COP
Merge will be applied i see example 7 below. However, if a COP is not available (i.e. the order book is not crossed or
not locked), then the following table demonstrates how market orders are displayed.

1  One or more market orders are present on the Bid side (since Price Level 1 has a Price which is Null)
1  There are no market orders present on the Ask side (since Price Level 1 has a Price which is not Null)

1  The best bid limit order is at price 9710 and the best ask limit order is at 9720

D-Lite
Bid Side Ask Side
PriceLevel | Aggregate Price Price Aggregate | PricelLevel
Quantity Quantity
1 7900 Null 9720 8200 1
2 7700 9710 9730 2000 2
3 6800 9700 9740 1000 3
4 2000 9690 9750 1500 4
5 200 9680 9860 8000 5
DS and DP
Bid Side Ask Side
PriceLevel | Aggregate Price Price Aggregate | PricelLevel
Quantity Quantity
1 7900 Null 9720 8200 1
2 7700 9710 9730 2000 2
3 6800 9700 9740 1000 3
4 2000 9690 9750 1500 4
5 200 9680 9860 8000 5
6 1000 9650
7 2500 9640
8 1000 9620
9 1000 9600

Example 8 COP Merge

Certain series involve a Pre-Open period during which the order book may be merged to the calculated opening price.
Taking the previous example as a starting point, imagine the following two events occur;

1 A new bid limit order arrives at price 9720, quantity 1000

1 A COP message arrives for price 9720
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These two events mean that the order book will be modified as shown below. Note the following points;

9 Best bid and best ask are now the same price (this is the COP price)

1 Any limit orders at or better than the COP are aggregated into Price Level 1 and this includes any market
orders

1 Remaining limit orders which are worse than the COP are shown at Price Level 2 and below

D-Lite
Bid Side Ask Side
PriceLevel | Aggregate Price Price Aggregate | PricelLevel
Quantity Quantity
1 8900 9720 9720 8200 1
2 7700 9710 9730 2000 2
3 6800 9700 9740 1000 3
4 2000 9690 9750 1500 4
5 200 9680 9860 8000 5
DS and DP
Bid Side Ask Side
PriceLevel Aggregate Price Price Aggregate PriceLevel
Quantity Quantity
1 8900 9720 9720 8200 1
2 7700 9710 9730 2000 2
3 6800 9700 9740 1000 3
4 2000 9690 9750 1500 4
5 200 9680 9860 8000 5
6 1000 9650
7 2500 9640
8 1000 9620
9 1000 9600

Example3 d OrderboolClear
In certain failure scenarios the system may send an '‘Orderbook Clear' message at which point clients should clear both
Bid and Ask side orderbooks for the specified series. An example message is shown below.

Following an 'Orderbook Clear' message any existing orders for the series will be resent as normal to rebuild the current

image.

Field Value
MsgSize 36
MsgType 353
Orderbook ID 123456
Filler o)
NoEntries 1
AggregateQuantity | 0
Price 0
NumberOfOrders 0
Side 0
Filler o)
PriceLevel 0
UpdateAction 74
Filler 0
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7. AUCTION PERIOD SPAECGHANDLING

During the pre-opening period the level 2 orderbook messages that are disseminated are adjusted so that clients do not
receive a crossed orderbook. Note that this special handling only applies to instruments which have an opening auction.

During auction session before the matching takes place, a Calculated Opening Price (364) message will be disseminated
in the event of crossed book. In such case, Aggregated Order Book Update (353) messages will be sent to update the
top price level of both sides with Price equalling the COP, Number of Orders and Aggregate Quantity including those of
market orders and orders at prices at or better than the COP. See Example 7 in the previous section for details. If the
book is not crossed then a Calculated Opening Price (364) will not be available, and any market orders will be displayed
at Price Level 1. See Example 6 in the previous section for details.

In this way:

1 D-Lite, DSand DP clientswi | | receive
1 DF clients will not receive any order information as individual orders will not be sent during the auction session

DS and DP Subscribers

10BBO

with COP Merge

10BBO

PRECPEN

orderbook

DF Subscribers

messages

Full Book

PREOPEN

m

COP Mergg is No individual order is
possible whilst the provided but COP will
COP fs published be sent
OPENALLOC: OPENALLOC
1-minute of OPENALLOC before matching is completed |
“PAUSE| PAUSE
‘ . .
" time ¥ time

Figure 1 - Auction Period

COP Merge

Bids with a price that is the same or greater than the COP will be shown at the COP price.
Offers with a price that is the same or less than the COP will be shown at the COP price.
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8. HKEDERIVATIVES MARKET

8.1

MARKETSTATES

The market states and types of trading activity can take place in each state are explained below:

MAHTOmeans After Hour Trading Session.

Status i R .
Code Symbol Description Applicability Session

OPEN ALLOCATION | Markets with Pre-market Opening

1 OPENALLOC SESSION Period Regular

2 CLOSE MARKET CLOSED Markets not tradable in T+1 Session Regular

3 OPEN MARKET OPEN All markets Regular

4 | PREOPEN PREOPEN SESSION 'l\j":rri‘ézts with Pre-market Opening | g jiar
PREOPEN . .

5 | PREOPENALLOC ALLOCATION ',;A:rrilézts with Pre-market Opening | g jar
SESSION

6 PAUSE MARKET PAUSE All markets Regular
PRE-MARKET Markets without Pre-market Opening

7 | PRE_MKT_ACT ACTIVITIES Period Regular

8 CL_START CLEARING SESSION Markets tradable in T+1 Session All

— START

CLEARING SESSION

9 CL_CLOSE CLOSED All markets All
AHFT MARKET : :

10 AHT_CLOSE CLOSED Markets tradable in T+1 Session AHT
AHFT RESET PRICE . .

11 AHT_CLR_INFO INEORMATION Markets tradable in T+1 Session AHT
AHFT INACTIVE . .

12 AHT_INACT_T_ORDER NON T+1 ORDER Markets tradable in T+1 Session AHT
AHFT RESET PRICE
INFORMATION FOR . .

13 AHT_NEXT_DAY NEXT BUSINESS Markets tradable in T+1 Session AHT
DAY

14 AHT_OPEN éI;EL MARKET Markets tradable in T+1 Session AHT
AHFT MARKET | Markets tradable in T+1 Session

15 AHT_OPEN_PL OPEN with price limit control enabled ART
AHFT PRE-MARKET . .

16 AHT_PRE_MKT_ACT ACTIVITIES Markets tradable in T+1 Session AHT

17 OPEN PL MARKET OPEN Markets enabled with price limit Regular

- control

MARKET CLOSED

18 CLOSE_TODAY FOR TODAY | Markets tradable in T+1 Session Regular
TRADING

19 OPEN_DPL MARKET OPEN Markgts enabled_ with dynamic price Regular

banding mechanism

20 FAILOVER SITE FAILOVER All markets All
MARKET CLOSED

21 CLOSE_TODAY_E FOR TODAY Markets tradable in T+1 Session Regular
TRADING
AHFT MARKET : ;

22 AHT_CLOSE_E CLOSED Markets tradable in T+1 Session AHT
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23 OPEN_DPL_VCM MARKET OPEN Markets enabled with dynamic price Regular
banding mechanism and VCM
control
24 OPEN_VCM MARKET OPEN Markets enabled with VCM control Regular
25 VCM_COOL_OFF_DPL* | VCM COOL OFF Instrument Series State, VCM cool Regular
off status with dynamic price banding
mechansim
26 VCM_COOL_OFF * VCM COOL OFF Instrument Series State, VCM cool Regular
off status
27 RESET VCM RESET VCM Reset counter for VCM trigger time Regular
28 HALT HALT Trading Halt AHT
29 DAYEND RESET PRICE . . AHT
INFORMATION Markets tradable in T+1 Session

*  Applicable to Instrument Series (i.e. StateLevel 4) only
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8.2 DEALSOURCES

The deal source codes are explained below:

Deal Source Codg Description

1 Matched by system, automatically.

2 Matched by system, manually.

3 Matched outside exchange, different brokers.

4 Matched outside exchange, different brokers, reg. by exchange.

5 Matched outside exchange, one broker.

6 Matched outside exchange, one broker, reg. by exchange.

7 Combination order matched against another combination order when matched by the
Exchange, electronically.

20 Deal made at the end of an auction.

36 Tailor-made combination

43 Combo versus Outright
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8.3 LIST OAINSTRUMENJODE

Instrument Code | Description

4 Futures

6 Call (American style)

7 Put (American style)

22 Call (European style)

23 Put (European style)
170 Options Straddle
171 Options Strangle
172 Standard Combo Series for Stock Options Market (SOM) i Synthetic Futures
201 Time Spread (level = 01)
202 Time Spread (level = 02)
203 Time Spread (level = 03)
204 Time Spread (level = 04)
205 Time Spread (level = 05)
206 Time Spread (level = 06)
207 Time Spread (level = 07)
208 Time Spread (level = 08)
209 Time Spread (level = 09)
210 Time Spread (level = 10)
211 Time Spread (level = 11)
212 Time Spread (level = 12)
213 Time Spread (level = 13)
214 Time Spread (level = 14)
215 Time Spread (level = 15)
216 Time Spread (level = 16)
217 Time Spread (level = 17)
218 Time Spread (level = 18)
219 Time Spread (level = 19)
220 Time Spread (level = 20)
221 Time Spread (level = 21)
222 Time Spread (level = 22)
223 Time Spread (level = 23)
250 Tailor-made combination
254 Exchange Rate
255 Payment Currency

Note:

Instrument codes 4, 6, 7, 22 and 23 are for normal series whereas the remaining are for Combo Series.
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8.4 LIST OMARKETD

Market ID Description Market Type
1 CESC Index Futures / Options Non-SOM
2 Stock Futures Non-SOM
3 Three-Year Exchange Fund Note Futures Non-SOM
16 Mini Hang Seng Index Futures / Options Non-SOM
20 Stock Options SOM
24 HIBOR Non-SOM
27 Dividend Futures Non-SOM
34 Hang Seng Index Futures / Options Non-SOM
35 Flexible Hang Seng Index Options Non-SOM
37 Flexible Hang Seng China Enterprises Index Options Non-SOM
38 Hang Seng China Enterprises Index Futures / Options Non-SOM
39 Weekly Hang Seng Index Options Non-SOM
51 HSI Volatility Index Futures Non-SOM
60 Sector Index Futures Non-SOM
70 Renminbi Currency Futures / Options Non-SOM
86 Hang Seng Index / Hang Seng China Enterprises Index (Gross | Non-SOM

/ Net Total Return Index) Futures
87 Weekly Hang Seng China Enterprises Index Options Non-SOM
93 IBOVESPA Index Futures Non-SOM
96 S&P BSE Sensex Index Futures Non-SOM
99 FTSE/JSE Top 40 Index Futures Non-SOM
102 MICEX Index Futures Non-SOM
108 MSCI AxJ Futures (NTR) Non-SOM
111 Physically settled USD Silver Futures Non-SOM
112 Physically settled CNH Silver Futures Non-SOM
115 Physically Settled CNH Gold Futures Non-SOM
116 Physically Settled USD Gold Futures Non-SOM
117 MOF T-Bond Futures Non-SOM
118 USD Base and Ferrous Futures Non-SOM
120 CNH London Metal Mini Futures Non-SOM
122 Cash-Settled RMB Currency Futures Non-SOM
125 Cash-Settled CNHUSD Futures Non-SOM
160 MSCI JPY Index Futures (Price & NTR) Non-SOM
161 MSCI USD Index Futures (NTR) Non-SOM
166 MSCI USD Index Futures & Options (Price) Non-SOM
170 MSCI SGD Index Futures (Price) Non-SOM

Note:

Clients should ignore the messages with non-zero Market ID other than those listed above.
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