TURQUOISE

TechnicalSpecification
FIXSpecification

Version 11
21 April 2008



TURQUOISE

Contents
1. ADOUL THIiS DOCUMEIIL.....ccitiiiiiiieiitiee et e ste ettt et e et e st e e st et e e s e e e sbae e e sabe e e anbeeesnneeesnreeesannes 4
11 T oo [0 ox 1o o IR OO PP PP PPRPPRY”
Y [T 7= o T 1Y/ o 1= PP TP P PP PPPRPP 5
21 FIX MESSAGE STTUCTUIE. ...ttt e e e e e e e e s e s s e e e e e aee e s 5
2.2 SESSION IMESSAGES .. e eeieiiutieiee ettt e e e ettt e e ettt e e e e et bt e e e e e e b b et e e e e et b et e e e e bbb e e e e e e nbe et e e e anbee e e e annres 5
2.3 APPIICALION MESSAGES. .....eeiiiiiiiiiie ittt ettt e e s bbbt e e s st b be e e e e s enbbe e e e e annreeeas 5
24 D= 1= B Y/ 01 TP PP PPRPRTRTTP 6
I TSt YS T I =T [0 T T TSP RPRR 7
3.1 RESENA OFUEI FIOM.....ceiiiiiiiiieiie ettt e e e e e s e b e e e nees 1
3.2 Session MeSSages DEtalS . .......uuuiiiiiiieiaie e eaeeeaaa e e e e e
321 MESSAGE HEAEN.... ..ttt et e e e e e e e e e bbb e e e e e e e e e e e e e e aaa 1.
I Y (=TT Vo [T I = 1= PSSRSO 4
G 7720 T 1o To T o 8
3.2.4  HEAIDEAL......ei et 8
I JZ T I =2 =T [ 1] 8
3.2.6  RESENU REQUESL.....coi i ittt e e e e e e e e e s s e e bbb e e e e e eeaeeeessesanrbrranrreeaaaeeeens 9
N A o L= o S PO PP PR TPPPTO 9
3.2.8  SEQUENCE RESEL....oeiiiiiiiiiiiii et e e e e e e et e e e e e e e s e 9
T2 S B o o [o 11 | PO TP PRSP PPPPPPTPP 10
4. APPICALION MESSAGES. ... eeiiieiiiiiiie ettt e e e et bt e e e e st bt e e e e bbb e e e e e e anbr e e e e e anbr e e e e e nnnres 11
4.1 COMMON COMPONENTS......ceiiiiiiieitr ettt e et e s e e e e e e e s e e e et e e e s e e s s e asnnrnreneneees 11
4.1.1  INStrument [deNtifICALION.........c.ueiiiiiee ittt b e e e 11
o o I [ i (1 o3 170 1= PP RRS 11
4.1.3  DISCretion INSIIUCHONS.......veieiiieeitieeestiee ettt ettt ettt e s re e e be e e s abe e e sbe e e e sab e e e ssbeeesanneeennes 11
S . 11 11T OO PP T P PUPRRPP PP 11
4.2 NEW OFder SINGIE......ccoi ittt e e et et e e e e e e e e e s e e annbbebeeeeaaaaaaaaeas 12
4.3 Order SAIUS REOUEST......uuiiiiiiiiiiie e e s e s s e e e e e e e e s s s e e e e eeeessssessanteaanneeeeeaeeeeesannnnnns 12
4.4 Order CanCEl REQUESL........uuuiiiiiiie e r e e e e e e e e s s et arr e e e e eeaeaeeesannnnns 12
4.5 Order Cancel Replace REQUESLE.........coi i e e e e e e e e e e e e e e 13
4.6 Order Mass StatuUS REQUESL..........uuiiiiiiiiiee e e e e e e s e e s e e e e e e e e e e s s s sannrnraneeeees 13
47 Order Mass CanCel REQUEST........cuiiii e e e e e e e s e re e e e e e aaeeaeeas 13
4.8 Order Mass CanCel REPALL........iuuiiiieiiiiie ettt e et e e e s s sbreeeeeanes 14
4.9 Order CANCEI REJECL........coiiiiiie ettt e ettt e et e e e et e e e e e sabb e e e e s annbreeeeeaas 14
410  EXECULION REPOIL.....eiiiiiiiiie ettt e ettt e e e e e bt e e e e b e e e e ennees 14
411 SECUILY LISt REOUEST.....coi ittt et e e s st e e e e s snbbeeeeeaes 15
4.13  BUSINESS MESSAJE REJECL.......eiiiiiiiiiiiie it e e anaeas 15
414 52y QU YV.2.8.. . 0.NL. RS, 16
I = (o l BT T a1 7o) o E= TP PO UPP T OUPRPPRTN 17

www.tradeturquoise.com



TURQUOISE

6.  Order Ste ChanQe MaLIICES. ... .uuuiiiiii e e e i e iii e e e e e e e s s s s e e e e e e e e e s s e s sssrra e e e ereeaaeeessesannnnnes 22
6.1 I Ty = | @ 1 (o - P EEERPRR 22
6.2 Y=g =] O (0 [T PRSP 22
6.3 1 o ) G ST PRR 22
6.4 11 = g o I PSP RRR 23
6.5 Limit Valid From TiMe OFAe........uuiiiiiiiiiiie et e e e e e e e e e s e s s naab e eeees 23
6.6 Limit Valid Till TimME OFAEE......ci ittt e e e e e s e e e e e e e e e s se s s nnnnereeaeees 24
6.7 Pegged againSt EBBQ..........ooiiiiii e 24
6.8 Peg@d agaiNSt TBBO........ivuiiieiitiiiee e e ittt e e sttt e e e s sttt e e e s sastbe e e e e s ssbaaeeesstbaeeeesansbaeeeessnsneeeeenns 25
6.9 D1 ol 1= (o] F=T g A @ (o =T PRSPPI 25
(o2 O T (oY o 1T o [ @ T o [ PR UR TP 26
6.11 Pegged TBBO ICEDEIG OFQEE.... .ottt e e e e e s e e e e e e e e e e e as 26
6.12  Mass Cancel OrderbBOQK .........coooa it e e e e e e e e e aeee 26
6.13  SECUNLY LISt REQUESL......cci it e e e e e e e e s e e et e e e e e e s s e s snberrareeeeeeaeeeas 27

www.tradeturquoise.com



TURQUOISE
1. About This Document

1.1 Introduction

TheFinancial Information Exchange (FIX) protocol ersdideess to the Turquoise Trading System (TTS), using
a messaging standard developed for rgale electronic exchange of security transactions.

FIX enablgaccess to all the trading services and security information withiguoise This document
describes a conceptual overviewtbe FIX protocol as well as providing technical guidance opttpFIX to
connect to Tirquoise

Turquoise FIX connectivity is based on version 4.4 of the FIX protuchirther information see the FIX
specificatian: http://www.fixprotocol.org

www.tradeturquoise.com
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2. Message Types

2.1 FIXMessage Structure

AFIXmessage consists of thredements a Header, a Body and a Trailer.

e Header Identifiesthe message type, lengthouting &addressing information.

e Body. Defineghe content of tre actual business level message; the payload.

e Traier: Definesthe three digit character representation afcheck sum value.

2.2 Session Messages

FIX Message FIX Message Type Inbound (to TTS) / Outbound (from TTS)

Logon A Incoming/Outgoing
Heartbeat 0 Incoming/Outgoing
Test Request 1 Incoming/Outgoing
Resend Request 2 Incoming/Outgoing
Reject 3 Outgoing

Sequence Request 4 Incoming/Outgoing
Logout 5 Incoming/Outgoing

2.3 Application Messages

FIX Message FIX Message Type Inbound (to TTS) / Outbound (from TTS)
New Order Single D Incoming
Order CanceRequest F Incoming
Order Cancel Replace Request G Incoming
Order Mass Status Request AF Incoming
Order Mass Cancel Request q Incoming
Order Mass Cancel Report r Outgoing
Execution Report 8 Outgoing
Security List Request X Incoming
Security List y Outgoing
Business Message Reject j Outgoing
52y Q0 Yy2é ¢NIRS Q Incoming
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2.4 Data Types

Each field within a FIX message has an associated data type allowing for data valithati@ble below
definesthe meaning of each data type described within this document.

Data Type Description

Sequence of digits without commas or decimals and optional sign character (ASCIl charaetedls '

Int "0" - "9¢ .0The sign character utilizes one byte (i.e. positités "99999" while negative int is "
ppdhpppbod® b20GS GKFG Ayd OFfdzSa Yle O2yil Ay
£ fdz2S OFLIOGES 2F d0Gd2NAYy3I SAGKSNI I gK2f S ydz

Qty denominated in whole units) or a decimadlue containing decimal places for nehare quantity
asset classes (securities denominated in fractional units).

String Alpha-numeric free format stringszan include any character or punctuation except the delimiter. 4
char fields are case sensitifiee. morstatt != Morstatt).
char field containing one of two values:

Boolean 'Y' = True/Yes
'N' = False/No

Currency Representing a currency type using ISO 4217 Currency code (3 character) values.

UTC Timestamp

Representing Time/date combination repreded in UTC (Universal Time Coordinated, also know
aDac¢év 2yfteée | OOSLISR Ay GKAa FT2NNFG VY
YYYYMMDBIH:MM:SS (whole seconds).

Charvalue, can include any alphanumeric character or punctuation except the delimiter. All cha

Char fields are case sensigyi.e. m = M).

Price Value representing a price. Note the number of decimal places may vary.

Length Representing the length in bytes. Value must be positive

SeqNum Representing a message sequence number. Value must be positive
Sequence ofligits with optional decimal point and sign character (ASCII character®™- "9" and
"."); the absence of the decimal point within the string will be interpreted as the float representat
of an integer value. All float fields must accommodate ufifteen significant digits. The number of

Float decimal places used should be a factor of business/market needs and mutual agreement betwe

O2dzy t SNLI NI ASad® b2dS GKIdG Ft2104G @I tdsSa YI &
containoromittrsh f Ay 3 T SNR& | FGSNI G6KS RSOAYLIE LEAYI
that fields which are derived from float may contain negative values unless explicitly specified
otherwise

NumInGroup

Value that represents the number of repeating valuesigroup

MultipleValueString

Field Containing one or more space delimited values.

www.tradeturquoise.com
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3. Session Handling

Session handling is according to the FIXspekification standardttp://www.fixprotocol.org

3.1 ResendOrder Flow

Resend requests are accepted and processeitidy urquoiselrading Systerrhowever they will

result in only Execution Reports and Gap Filled messages.

3.2 Session Messages Details

3.2.1 Message Header

All FIX messages ftire Turquoise Trading Systamsethe Standard Message Header, as specifigthe FIX

4.4 specificationThebelow describeghe fields within a message header specified in order:

Tag FieldName Data Type Required
8 BeginString _ String Y
9 BodyLength Length Y
35 MsgType String Y
49 SenderCompID String Y
56 TargetComplD String Y
34 MsgSegNum SegNum Y
43 PossDupFlag Boolean N
97 PossResend Boolean N
52 SendingTime UTCTimestamp Y
Note: Messages from Turquoise to a client application will always have thewaue

3.2.2 Message Trailer

Each message is terminated by a standard trailer. The trailer is used to segregate messages and contains the

three digit character representation @fchecksum value:

Tag

FieldName

Data Type

Required

10

Checksum

String

www.tradeturquoise.com
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3.2.3 Logon

The initial messages exchanged in a FIX session are the Logon Request and the Logon Response. The logon
request is initiated from the client, which will then follow a response fitunquoise The mairpurpose of the
Logon request and response is:

e To authenticate the client
e To agree on the sequence numbers
e To decide on Heartbediandling

FIX Message Logon (Message Type = A)
Direction From client to Turquoise
Tag FieldName Data Type Required
98 EncryptMethod Int_ Y
108 HeartBtint Int_ Y
141 ResetSegNumFlag Boolean N
789 NextExpectedMsgSegNum SegNum N
553 Username String N*
554 Password String N*

3.2.4 Heartbeat

When logging on, the client requests a heartbeat interval, usingigaestnt  (tag 108). IfHeartBtint=0 , NO
Heartbeat messages will be sent frdmrquoise andTurquoisewill not require Heartbeat messages from the
client.

FIX Message Heartbeat(Message Type &)
Direction From client to Turquoise and from Turquoise to client.

Tag FieldName Data Type Required
112 TestReqID String N

Additionally the FlX§ateway atTurquoiseand the client will only send Heartbeat requests at the requested
interval if no other activity has been sent before that time.

3.2.5 Test Request

Required when the heartbeat is a result of a Test Request message.

The FIXateway atTurquoisesupports Testequests in both directions. Client Test requests are responded to
with Heartbeats conveying the test requdBt

The FIX server durquoisemay also send Test Requests and expect a heartbeat being sent back confirming
the FIX connectivity.

FIX Message Test Request (Messadgpe = 1)
Direction From client toTurquoiseand fromTurquoiseto client.

Tag FieldName Data Type Required
112 TestReqglD String Y

www.tradeturquoise.com
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3.2.6 Resend Request

FIX Message ResendRequest (Messagg/pe =2)
Direction From client toTurquoise.
Tag FieldName Data Type Required
7 BeginSegNo SegNum Y
16 EndSegNo SegNum Y

1. If therequestis for a single message:
BeginSegNo = EndSeqNo

2. Ifthe requestis for all messages subsequent to a particular message:

EndSegNo = 0 (representing infinity)

3.2.7 Reject

The FIXgateway atTurquoisemay reject transactions in the following cases:

1. Alogon request will be rejected on the order flow if tR&etSeqNumFlagis set toy.

2. ALogon request may be rejected because the user is disabled or not authorized to access the system.

Note: An application or session message may be rejected dugtactical reasons. The reject request is
sent as a reject message.

3. A gateway fault may cause a Reject message to be sent.

FIX Message Reject(Messagelype =3)
Direction From client toTurquoiseor from Turquoiseto client.
Tag FieldName Data Type Required

45 RefSegNum SegNum Y

371 RefTagID Int_ N

372 RefMsgType String N

373 SessionRejectReason Int_ N

58 Text String N

3.2.8 Seqguence Reset

Sequencdeset has two modes:

e Gap Fill mode which will be used as the response to a Réssmqest

e Reset mode which will be used to reset the sequence number after an unrecoverable application

failure. ASsquenceReset can only increase the sequence number.

FIX Message SequencdReset(Messagelype =4)
Direction From client toTurquoiseor from Turquoiseto client.
Tag FieldName Data Type Required
123 GapFillFlag Boolean N
36 NewSegNo SegNum Y

www.tradeturquoise.com
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3.2.9 Logout

FIX clients should terminatbeir sessions by logging out. It is not advisable to terminate a FIX session without
sending a logout message first.

If a FIX user is disabled ByrquoiseMarket Operations while the user is loggedan_ogout message will be
sent to the clientommuricating the reason for the logoaind the FIX session will be disconnected.

FIX Message Logout(Messagelype =5)

Direction From client toTurquoiseor from Turquoiseto client.

Tag FieldName Data Type Required

58 Text String N

www.tradeturquoise.com
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4. Application Messages

Application messages conform to the FIX 4.4 specification.

4.1 Common Components

4.1.1 Instrument ldentification

Instruments are identified within Turquoise by:

e |[SIN
e Currency

Tag FieldName Data Type Required
22 SecuritylDSource String Y
48 SecuritylD String Y
55 Symbol String Y
4.1.2 Peg Instructions
Peg instructions using Féxe requiredto adopt the following tags:
Tag FieldName Data Type Required
211 PegOffsetValue Float N*
835 PegMoveType Int_ N
836 PegOffsetType Int_ N*
840 PegScope Int_ N*
4.1.3 Discretion Instructions
Discretion instructions using FIX are required to adopt the following tags:
Tag FieldName Data Type Required
389 DiscretionOffsetValue Float N
841 DiscretionMoveType Int_ N
4.1.4 Parties
Used to specify thelearing firm.
Tag FieldName Data Type Required
453 NoPartylDs NumInGroup N
448 PartylD String N
447 PartylDSource Char N
452 PartyRole Int_ N

www.tradeturquoise.com
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4.2 New Order Single

FIX Message New Order SingléMessagelype =D)
Direction From client toTurquoise

Tag FieldName Data Type Required
1 Account String N
11 ClOrdid String Y
18 Execlnst Multiple Value String N
21 HandlInst Char N
38 OrderQty Qty Y
40 OrdType Char Y
44 Price Price N
54 Side Char N
58 Text String N
59 TimelnForce Char N
60 TransactTime UTC Timestamp Y
110 MinOQty Oty N
210 MaxShow Qty N
126 ExpireTime UTC Timestamp N
168 EffectiveTime UTC Timestamp N
15 Currency Currency Y
<Instrument> Y
<Parties> N
<Peg Instruction>
<Discretion
Instruction>
528 OrderCapacity N
4.3 Order Status Request
FIX Message OrderStatusRequegMessagelype =H)
Direction From client toTurquoise

Tag FieldName Data Type Required
11 ClOrdld String Y
54 Side Char Y
<Instrument>
4.4 Order Cancel Request
FIX Message Order Cancel Request (Messdype = F)
Direction From client toTurquoise

Tag FieldName Data Type Required
11 ClOrdld String Y
37 OrderID String N
41 OrigClOrdid String Y
54 Side Char Y
38 OrderQty oty Y
<Instrument> Y
60 TransactTime UTCTinestamp Y
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