Message Types and Interpretation

This document contains information on supported Market Data messages and

their meaning.

All messages have standard format, described by FIX protocol. The Financial Information Exchange (FIX)

Protocol is a messaging standard developed specifically for the real-time electronicexchange of

securities transactions. FIX is a public-domain specification owned and maintained by FIX Protocol, Ltd.

Market Data Platform 6.1.11 is based on FIX Protocol Version 5.0 Service Pack 1, of March 17, 2008

Contents

Pre-Trade Application Level Messages Overview
Fix header(across messages)
Market Data Incremental Refresh Message

Common Market Data Entry fields

Level 1 Messages
Top of Book
Trade
Market Fundamentals

Index Values

Level 2 Messages
Price Levels

Book Update Examples
Update of Existing Record
New Record
Market Data Snapshot Message
Supplementary Market Data

Security Definition Message
Notes

SecurityDefinitionUpdateReport

Trading Session Status

Market News

Volatility Data(SecurityDefinitionUpdateReport)
Heartbeat Messages

SequenceReset

A W W W

~

© O 0O 0 o

10

11

11
12

13
14
14
14
15
15



TCP Replay message s
Logon
Logout

MarketDataRequest

15
15
15
16



Pre-Trade Application Level Messages Overview
This section is based on FIX Volume 3 ¢ FIX Application Messages: Pre-Trade

Fix header(across messages)
All messages contain following fix header fields:

34 MsgSeqNum Integer A unique sequence number given to each message sent. Each
channel will have its own separate set of sequence numbers
that will increment sequentially with each message.

35 MsgType String Defines message type.

49 SenderComplD WYw¢ { Q

52 SendingTime UTCTimestamp Time of message transmission (in UTC)
1128 ApplVerlD 8 Fix compatibility version

Market Data Incremental Refresh Message

The Market Data message for incremental refresh may contain any combination of new, changed, or
deleted Market Data Entries, for any combination of instruments, with any combination of trades,
quotes, index values, open, close, settlement, high, low, and VWAP prices, trade volume and open
interest so long as the maximum FIX message size is not exceeded. All of these types of Market Data
Entries can be changed and deleted.

All message fields are required until explicitly stated to be optional. Common fields for all outgoing
Market Data messages:

35 MsgType Y. Q Message type ¢ Market Data Incremental Refresh
268  NoMDEntries Integer Number of entries in Market Data message.
This message contains at least one Market Data Entry. Each Market Data Entry might have its own

structure depending on message type.



All described messages have many common fields. Here are all possible fields of Market Data Entries,
supported by Market Data Platform:

48 Securityld

83 RptSeq

279 MDUpdateAction
278 MDEntryID

1023  MDPricelevel
264 MarketDepth
269 MDEntryType
273 MDEntryTime
272 MDEntryDate
270 MDEntryPx

271 MDEntrySize

w Required

3 Conditionally required
¢ Notused

Common Market Data Entry fields

Quotes

Trades

Level 1
1 1
1 1
1 1
C 1
S S
1 C
1 1
1 1
S S
1 1
1 1

Level 2 Other
Price Levels Index Fundamentals
1 1 1
1 1 1
1 1 1
q q q
1 C C
1 q C
1 1 1
1 1 1
S S S
1 1 3
1 C 3

Each market data entry used in incremental channel has following fields:

Tag Field Values Comment

a8 Securityld ' Integer Id ' Unique id of a security

22  SecuritylDSource 8= Exchange Symbol

83 RptSeq Integer Instrument sequence numbers. Each instrument
has ités own separate se
numbers. Used for instrument level sequencing.

272 MDEntryDate UTC Date Date of marketevent (YYYYMMDD). May be empty
for today(in UTC) event

273 MDEntryTime UTC Time only Time of market event (HHMMSSsss)




Level 1 Messages
Each Level 1 message is sent as a real-time response to a market event.

Top of Book

Quotes are also known as ‘Best Pricebr Wop of BookQThe best price data block indicates that the best
bid or the best ask price or size has changed, and reflects events which affect the top of the book. A
single overlay instruction will be sent for Wop of BookQwhen the best price or size changes.

Structure of Market Data Entry for Last Best Price in Market Data Incremental Refresh message:

[ Tag  Field Values Comment

48 Securityld ' Integer Id ' Unique id of a security

22 SecuritylDSource 8 = Exchange Symbol

83 RptSeq Integer

279 MDUpdateAction 5=0verlay Every Last Best Price record overlays previous one.
2=Delete Delete record might be sent on trade sessionend to

clear last best price value.

269 MDEntryType 0=Bid Type of Market Data entry
1= Offer

272  MDEntryDate UTC Date Date of marketevent (YYYYMMDD).

273 MDEntryTime UTC Time only Time of market event (HHMMSSsss)

271  MDEntrySize Integer Total size of Bid or Offer for this price

270 MDEntryPx Decimal number  Price of the Market Data Entry

264 MarketDepth 1= Top of book Depth of market for the Book being updated

The last best price data block (Level 1) will appear similar to a book update data block (Level 2). There
are two conditions to identify that the data block is a last best price data block (and not a book update):

1 TagMarketDepth (264)O2 Y (i | A Y & |Top@FfbdolzS 2F WmMQ 0

Trade
Trade message are used to report all anonymous two-sided exchange trades for each instrument.

Structure of Market Data Entry for Trade in Market Data Incremental Refresh message:

Comment
48 Securityld Integer Id Unique id of a security
22 SecuritylDSource 8 = Exchange Symbol
83 RptSeq Integer
279 MDUpdateAction 0=New Every Trade record is a new record.
2 =Delete Delete record might be sent on trade session end to
clear the last trade price value.
269 MDEntryType 2 =Trade Type of Market Data entry
272 MDEntryDate UTC Date Date of marketevent (YYYYMMDD).
273 MDEntryTime UTC Time only Time of market event (HHMMSSsss)
271 MDEntrySize Integer Size of trade
270 MDEntryPx Decimal number Trade price
278 MDEntryID Numeric Id Optional Trade ID unique in market segment

In case of Trade revocation, new Market Data Entry will be sent:
T MDUpdateAction will be set to 2 (Delete).
9 All other fields will be set to their original values matchinginitial Trade message.



Market Fundamentals

There are several aggregate values reflecting instrument market during a session, which may be
changed by market events:

Market Data Entry type Code | MDEntryPx MDEntrySize

Opening Price 4 w C
Trading Session High Price 7 w C
Trading Session Low Price 8 w C
Trading Session VWAP Price 9 w C
Cumulative Trade Volume B w w
Open Interest C w w
~ Repeating group definition: _ _
[ Tag  Field Values Comment
48 Securityld ' Integer Id ' Unique id of a security
22 SecuritylDSource 8 = Exchange Symbol
83 RptSeq Integer
279 MDUpdateAction 0=New Every change in Fundamentals is a new record
269 MDEntryType See above (code) Type of Market Data Entry
272 MDEntryDate UTC Date Date of market event.
273 MDEntryTime UTC Time only Time of market event
270 MDEntryPx Decimal number Optional. Price of Market Data Entry, if applicable
271 MDEntrySize Integer Optional. Size of Market Data Entry, if applicable
336 TradingSessionID 1=Day Corresponding trade session
5= Evening

Exceptions from FIX standards:
I Trade Volume messages contain both values:
0 MBDEntrySize ¢ daily number of shares or contracts traded (standard FIX meaning)
0 MBDEntryPx ¢ accumulated daily turnover expressed in the currency of the instrument

Open Interest messages contain both values:
0 MBDEntrySize ¢ number of shares or contracts
0 MDEntryPx ¢ value of the open interest, expressed in the currency of the instrument



Index Values

These messages provide updates on index values. Session statistics for Index values are provided by
Wal N] SG Cdzy Rl Y Boyeiiamdle Fe@sionhighival e & Hdexdwill be broadcasted as
Wrading Session High PriceQwith Security Id set to id of corresponding Index.

CFl Code forindex definitiong A f f ~ GRIXKXQIPA vy W

Structure of Market Data Entry for Index value in Market Data Incremental Refresh message:

Field Values Comment
48 Securityld ' Integer Id Unique id of an index
22 SecuritylDSource 8 = Exchange Symbol
83 RptSeq Integer
279 MDUpdateAction 0=New Every Index value recordis a new record
269  MDEntryType 3 =Index Value Type of Market Data entry
272 MDEntryDate UTC Date Date of marketevent (YYYYMMDD)
273  MDEntryTime UTC Time only Time of index calculation (HHMMSSsss)
270 MDEntryPx Decimal number  Index Value




Level 2 Messages

The PBepth of Market(eed provides price and aggregated volume information for the order book. The
term Wggregate bookQs used to refer to the case where orders are aggregated at each price level. The
size assodated with that price level is the sum of all individual order quantities for that price level.

Markets are represented using a central limit order book. This order bookis constantly changing as
orders are added, modified, and cancelled. The changes reflect market events.

Price Levels
Market Data Entry in Incremental Refresh message will be sent when some event occurs:

Tag Field Values Comment
48 Securityld IntegerId Unique id of a security
22 SecuritylDSource 8 = Exchange Symbol
83 RptSeq Integer
279 MDUpdateAction 0=New Every Market Entry in Order Book can be created,
1=Change updated and deleted.
2 =Delete
269 MDEntryType 0=Bid Type of Market Data entry
1= Offer
J = Empty Book
272  MDEntryDate UTC Date Latest update date of orders on current price level
(YYYYMMDD).
273  MDEntryTime UTC Time only Latest update time of orders on current price level
1023 MDPricelevel Integer 1¢5 Integer to convey the level of a bid or offer
270  MDEntryPx Decimal number Price of Market level
271  MDEntrySize Integer Size of Market level
264  MarketDepth 5 Depth of market for this update (Total number of levels)

Message with MDEntryType set to J = Empty Book will be sent after day session end. All data from both
books (Bid and Offer) should be removed for particular instrument upon receiving this message.

The tag MDPricelevel is used toidentify which level is being added, modified, or deleted. If settodm ¢ = A {
will update the top level. Client systems can ensure that there are no prices better than this price level
and if they do exist then they should be deleted. In normal operations this should never happen.

Bid and Offer tables are maintained and updated separately.

Book Update Examples
Sample representation of Aggregate Book will be used in this section:

Bid Offer
Level Quantity | Price Quantity | Price
1 100 2411.00 30 2412.00
2 500 2410.50 90 2413.00
3 950 2410.00 400 2413.50
4 500 2409.00 500 2414.00
5 300 2408.50 320 2414.50

Some notes regarding this view of Aggregate Book:
I Pricelevels are sorted by both Price and Price Level columns.
I Bidtableis sorted by Price descending; Offer table is sorted by price ascending.



Update of Existing Record
When new order is entered or existing order was filled or cancelled, some Price Level will be affected.
Update message will be sent only if affected level matches 5-deep book subscription.

| SNBEQa |y SEOSNLII 2F dzLJR IMarket DitSEatéy lrefidsting néwfotddr NB F S
Sy (i S NB RGAZP @ d289.0005Y

279 MDUpdateAction 1=Change

48 Securityld 12345

22 SecuritylDSource 8 = Exchange Symbol
269  MDEntryType 0=Bid

1023 MDPricelevel 4
270 MDEntryPx 2409.00
271  MDEntrySize 520

264  MarketDepth 5

Order Book should be updated:

Bid Offer
Level Quantity | Price Quantity | Price
1 100 2411.00 30 2412.00
2 500 2410.50 90 2413.00
3 950 2410.00 400 2413.50
4 520 2409.00 500 2414.00
5 300 2408.50 320 2414.50

New Record
When a new order is submitted, resulting in creation of a new price level, Market Data Entry with
MDUpdateAction=New will be sent to create/insert a new price.

For example: Two orders were entered simultaneously on instrument GAZP (with security id 12345):

W{Sttf nn 06& HNMHDPPNQ | YR Whewbrice Laveh2. Al thertpriceMave® p 11 Q @
(formerly 2-5) should be implicitly shifted down (to positions 3-6); excess price level (6) should be

removed implicitly ¢ no corresponding messages will be sent.

This will result in Market Data Entry being 5-deep Order Book should be updated accordingly:
sent as part of Market Data Incremental
Refresh message: Bid Offer

Level Quantity | Price Quantity | Price

1 100 2411.00 30 2412.00

279 MDUpdateAction 0=New 2 500 2410.50 60 2412.50
48 Securityld 12345 3 950 2410.00 90 2413.00
22 SecuritylDSource 8 4 520 2409.00 400 2413.50
1023 MDPricelevel 2 5 300 2408.50 500 2414.00
269 MDEntryType 1=Offer 326 241456
270  MDEntryPx 2412.50
271 MDEntrySize 60
264  MarketDepth 5



MarketData Snapshot Message
The Market Data message for snapshot refresh contains market state at moment of message sent.

Common fields used for outgoing snapshot refresh

35 MsgType w Message type ¢ Market Data Snapshot

83 RptSeq Integer Last RptSeq of SecurityID sent on incremental channel
when snapshot message sent

911 TotNumReports Integer Size of snapshot series

369 LastMsgSegNumProcessed Integer Last MsgSegNum sent on incremental channel when
snapshot message sent

48  SecuritylD Integerid  Unique id of a security

22  SecuritylDSource 8 Exchange symbol

268 NoMDEntries Integer Number of entries in Market Data message.

MDEntriy has same content and meaning as forincremental channel.

It can be used for restore whole SecurityID book state at the moment of snapshot creation.

10



Supplementary Market Data

Security Definition Message

A Security Definition message (MsgType 'd') is used to define a specific security traded or priced with
RTS. Most fields of this message are optional and will be provided only when applicable.

Values of MarketID and MarketSegmentID refer to same values in channel sections of configuration file

0aSS W/ 2y yStghppBeediddefe®@shaRiBID @

Here are all possible fields of Security Definition, supported by Market Data Platform:

FIX field

48 Securityld

22 SecuritylDSource

207  SecurityExchange

911 TotNumReports

55 Symbol

107  SecurityDesc

461  CFICode

231  ContractMultiplier

202  StrikePrice

969 MinPricelncrement

1146 MinPricelncrementAmount
15 Currency

1148 LowLimitPx

1149 HighLimitPx

541  MaturityDate

1301 MarketID

336  TradingSessionID

5842 ExchangeTradingSessionlD
5678 Volatility

326  SecurityTradingStatus

711  NoUnderlyings

311 UnderlyingSymbol
309 UnderlyingSecuritylD
1141 NoMDFeedTypes

Futures
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Comments

Primary unique identifier
Source of Security ID
Ywe{ - - Q

Size of snapshot series

Will contain description in Russian
Primary type definition

Number of underlying shares in
derivative contract

Strike Price for an Option
Minimum price increment
Minimum price increment
expressed in the currency of trading
ISO 4217 code of the currency of
trading

Low limit price for the trading
session

High limit price for the trading
session

Date of delivery or settlement
The market which lists the
instrument

Security trading sessionid.
1=Day

3= Morning

5=Evening

Security exchange trading session
id. Unique for each session.
Custom FIX field to report Volatility
Current state of the Instrument
lin underlyingexists
(UndInstrmtGrp group may not
exists at all)

Underlying instrument
Underlying security's SecuritylD
MarketDataFeedTypes

11



1022 MDFeedType w w w

Describes a class of service fora
given data feed

264 MarketDepth w w w Depth of market

1021 MDBookType

Describes the type of book for
which the feed is intended

w Provided if applicable
¢ Notused

Notes
This section contains comment on specific fields.

MarketDataFeed Types
Spedcifies market data feed types that produce any data for
instrument.

MDBookType:

Value Comment

1 Top of book
2 Price depth
3 Order depth

Security Trading Status
Possible values of this field are

Value Comment

2 Trading halt

4 No Open / No Resume

17 Ready to trade (start of session)

18 Not available for trading (end of session)
20 Unknown or Invalid

TradingSessionld/ ExchangeTradingSessionID
Trading sessionid allow linkinstrument with related session.

12



CFICodePutOrCall, Product, Security Type

Possible values of this field are regulated by ISO 10962 standard. Values, used for RTS markets are:

| RTS Market Instruments CFlCode

Futures FXXXXX

. American OQAFPX

p ,

FORTS (Futures and Options on RTS) hLJuAzy European =~ OCEFPX

. American  OPAFPX

Options Put European OFEFPX

RTS Standard Shares EXXXXX

. Shares ESX XXX

RTS Classica Bonds DB X

RTS Index Indexes MRIXXX
{evyoz2t G- ¢ Ay lye LRarxdaAirzy YSIya aGdzyRSTAYSRE

CFICode is a recommended field to identify instrument type.

SecurityDefinitionUpdateReport

Available ininstrument incremental channel(for option market). Used for report option volatility.

| Tag  Field Values Comment
35 MsgType BPQ
5678 Volatility decimal Custom FIX field to report Volatility

13
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Trading Session Status
Market Data Platform will send notifications when trade session starts, terminates, oris halted. Each
Market has its own trading schedule.

Trading Session Status message will be used for notifications:

35 MsgType YK Q
336  TradingSessionID 1=Day
3= Morning
5=Evening
5842 ExchangeTradingSessionlD Exchange trading session id. Unique for
each session
340  TradSesStatus 2=0pen Trading is allowed while market statusis
3=Closed YhLISY Q A
4 =Pre-Open Closing order are allowed in Wh LIS ¥y Q
1= Halted hLISy Qs Wikt GSRQ ai
1301 MarketID String RTS Market id referenced by this message
342  TradSesOpenTime UTCtimestamp  Session open time
344  TradSesCloseTime UTC timestamp  Session close time

5840 TradSesintermClearingStartTime UTCtimestamp Intermediate clearing start time(not
spedified for sessions without intermediate
clearing)

5841 TradSesintermClearingEndTime  UTCtimestamp Intermediate clearing end time(not
spedified for sessions without intermediate
clearing)

Market News
Market News channel broadcasts offidal, regulatory and analytical messages in Russian language.

WNews(mnessage will be used for notifications:

35 MsgType Y. Q News message

1472 Newsld String Unique identifier for a News message

42 OrigTime UTCtimestamp  Time of message origination

148  Headline String The headline of a News message. UTF-encoded string.
61 Urgency int Urgency flag

1301 MarketID String RTS Market id referenced by this message

33 NoLinesOfText Sequence Body of a News message.

58 Text String Message paragraph. UTF-encoded string.

Symbol and MarketlD fields are optional. Values are spedcified if a news message is specificto a
particular market or securities. Multiple symbols may be referenced.

Volatility Data(SecurityDefinitionUpdateReport)

According to RTS regulations, theoretical volatility of every optionis calculated on the basis of trades
and orders on all options with the same underlying future and expiry date. Pre-calculated volatility for
each option will be populated in Security Definition messages.

In order to draw Volatility Curve or Implied Volatility Surface, client systems may collect:

14



Volatility value from Security Definition Update Reports,
Option Strike Price from Security Definition,

Underlying Symbol from Security Definition,

Optionally, time to maturity from Security Definition.

= =4 =4 =

Changes in volatility will be immediately broadcasted via SecurityDefinitionUpdateReport:

35 MsgType BPQ Security Definition Update Report
55 Symbol Symbol code Corresponding symbol
5678 Volatility New volatility value of the option, referenced by Symbol

Heartbeat Messages
Incremental channels will broadcast Heartbeat messages every 30 seconds if particular channel has no
other activity.

Every Heartbeat message contains its own Message Sequence Number (tag 34) and a timestamp.

SequenceReset
Used for reset Message sequence number. Usually sent once per day(in nontrading hours).

35 MsgType W Security Definition Update Report
36 NewSegNo Integer Next msgSegNum in channel
TCP Replay messages

All sent messages should be encoded in FIX, responses are encoded in FAST.

Logon
Should be first message after connect to tcp recovery. Tcp recovery send Logon message if it accept
connection and logout if not.

35 MsgType Wi Q Security Definition Update Report

36 MsgSegNum 1 Always should be 1

553 Username String FIX only. Username for tcp recovery connection
554  Password String FIX only. Password for tcp recovery connection
Logout

Tcp recovery channel sentlogout when error occurs or when session finished.

35 MsgType Yp Q Security Definition Update Report
58 Text String Error message. Empty when no error.

15



MarketDataRequest

Request resend spedified message range. Encoded in FIX. TCP recovery sent messages from range in
FAST encoding. Logout message are sent after last requested message. Logout message are sent
whenever MarketDataRequest contains wrong data.

35 MsgType W+ Q Security Definition Update Report

262 MDReqld String Unigue request id.

1182 ApplBeginSeqNo Integer Message sequence number of first message in range to
be resent

1183 ApplEndSegNo Integer Messagesequence number of last message in ran
to be resehn

16



