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1. About This Document 

1.1 Introduction 

The External Message Application Programming Interface (EMAPI) is a proprietary protocol providing 
optimised access to the Turquoise Trading System (TTS). EMAPI provides the mechanism to access 
all of the trading and information services available within the TTS. 
 
This document provides a conceptual overview of the EMAPI protocol, and technical guidance on 
implementing a peer-to-peer connection with the TTS.  It covers implementation of the EMAPI in 
both the C++ and Java programming languages.   
 
 
  



 

  www.tradeturquoise.com 

 
20 

2. Basic Concepts 

2.1 Overview 

This section provides an architectural overview of the TTS including the API, Message Types, 
Message Flows and TAX Services. 
 

2.1.1 API (Application Programming Interface) 

The API is a message based interface encapsulating the session handling and transport of message 
objects. This tool enables applications to interact with the TTS using a software library of methods. 
 
All interactions between applications and the TTS take place over TCP/IP transport.  
 

2.1.2 Message Types 

As defined by the API, there are three message types:  
 

 Request messages: sent from the application to the TTS; .e.g. EmapiLoginReq 
 

 Response messages: sent from the TTS to the application, responding to a previously 
received request message; e.g. EmapiLoginRsp 
 

 

 Unsolicited broadcast messages: sent from the TTS to the application; e.g. 
EmapiPublicTradeEvent  
 

 

2.1.3 Message Flows  

The TTS includes a publish/subscribe service. To receive unsolicited broadcast messages, a 
subscription must be set up in the EMAPI, specifying the information the client wants to receive. 
 
Unsolicited broadcast messages from the TTS are broadcast to clients on different logical flows 
including: 
 

 Public orderbook changes 

 Private orderbook changes 

 Private trade events 

 L1, top-of-book price updates 
 

2.1.4 TAX Services 

To interact with the backend of the TTS a connection needs to be made to a participant access 
gateway (TAX) server. The TAX server acts as an intermediary message router between the 
Turquoise Matching Engine and the EMAPI implementation, also providing validation checks on the 
EMAPI request and response messages. 
 
The TTS provides three different types of TAX services. 
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 TAX-MDF: provides a market data feed service. Applications connected to a TAX-MDF server 
are able to: 

o Query reference data. 
o Subscribe to public orders, and trade events. 
o No replay functionality 

 

 TAX-OE: provides an order entry service. Applications connected to a TAX-OE are able to: 
o Query reference data 
o Insert, update and cancel orders 
o Subscribe to private order updates and trades 
o No replay functionality 

 

 TAX-REPLAY: provides a method to replay missed or lost messages. Applications connected 
to a TAX-REPLAY are able to: 

o Replay private orders, public orders, and trade events. 
 
NB: In Production, each service is undertaken on one or more single-role servers.  This means you 
will need to connect to a specific server (a different target IP) for each session you have.  I.e. for an 
OE session you should connect to a TAX-OE, for MDF ς TAX-MDF and for Replay ς TAX-Replay.  
Within each role, for load balancing purposes, you can be required to connect to one or more single-
role servers as well.  E.g. for OE you may need to connect to TAX-OEa and TAX-OEb. 
 
 

 
 

 
Figure Error! Bookmark not defined.: Clients connecting to the TTS via the TAX servers 
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3. Component Models 

3.1 Instrument Model 

The market information in the TTS is structured according to the following model: 
 

 
 
 
 
One or more markets are defined with in the TTS:  

 

 For each market there are one or more views defined. A view is a logical group of instruments, 
e.g. instruments in indices, or instruments in an industry segment. 

 For each market and view there are one or more instruments. 

 For each instrument there are one or more orderbooks. More than one orderbook would be 
needed for example when the equity is traded in two different currencies. 

 Each orderbook is associated with an orderbook rule group. An orderbook rule group defines 
the trading rules and trading parameters, such as lot sizes and tick size tables. 

 A sequence stream is a group of orderbooks grouped together for information and distribution 
purposes. The grouping is completely independent of the organizational grouping in market and 
view. 

 

3.2 Orderbook model 

Each orderbook is uniquely identified by an orderbook ID. This ID must be used to identify the 
traded instrument when submitting any order actions to the System. 
 
The orderbook ID may be retrieved through the EMAPI call EmapiQryInstrumentsReq  producing the 
associated response EmapiQryInstrumentsRsp . 
 
An orderbook may have a different transparency in different trading states. For instance, it is 
possible to configure the system to supply the order depth publicly during continuous trading, but 
not during opening. 

Market 

View 

Instrument 

Orderbook 

Sequence 
Stream 

Orderbook 
Rule Group 

1 

n 

1 

n 

1 

n 

1 n 

1 n 

Figure 12: Instrument Model, in which each connection defines a 1-to-n mapping, where n is an integer 
greater than or equal to 1. 
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NB:  you should never use the Orderbook ID for storage of Order related data (longer than a day) 
upstream of the EMAPI.  Always use the Instrument / Currency combination.  It is possible that 
hǊŘŜǊōƻƻƪ L5Ωǎ ŎƻǳƭŘ ŎƘŀƴƎŜ overnight (e.g. it is possible that Orderbook ID 1234 could equal 
Vodafone / EUR on one day and then equal BMW / GBP the next ς though in practice this is unlikely 
to change that often).  This means that you should download the full list of instruments every 
ƳƻǊƴƛƴƎ ǘƻ ŜƴǎǳǊŜ ƛƴǘŜƎǊƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ ¢¢{ ŀƴŘ ǘƘŜ 9a!tLΦ  hǊŘŜǊōƻƻƪ L5Ωǎ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ ŘǳǊƛƴƎ 
the trading day. 

3.3 User Model 

This section provides an overview of the user model provided by the TTS in terms of Participants, 
Trading Members, Member Units and Users. 
 

3.3.1 Trading Member 

A Trading member is the highest level of authorisation within the user model. An organisation 
trading on Turquoise will typically only have one Trading Member 
 

3.3.2 Member Unit 

Member Units belong to a Trading Member. Trading Member can have multiple Member Units. All 
normal Users should be a member of a Member Unit. 
 

3.3.3 Users 

Both a Member Unit and a Trading Member can have Users and super users. Normal Users can only 
interact with orders they have entered, but they can also view those of the other users within their 
Member Unit when subscribing to private flow. 
 
A Super User within a member unit can interact with orders placed for all users within that same 
Member Unit.  
 
A Super User within a Trading Member can act upon orders placed by all Member Units associated 
with the Trading Member. Whilst a Member Unit must have at least one User, a Super User is 
optional. 
 
A user connecting to a TAX-Replay session will be able to replay all events for all the users of the 
Member Unit that the user is a member of. 
 

3.3.4 Participant 

Both a Trading Member and a Member Unit are referred to as Participants. Users are associated 
with a Participant whether this be a Trading Member or a Member Unit. User access is determined 
by the access granted to the participant together with the role and market views granted to the 
user. 
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3.3.5 Users in Update Events 

Broadcasted private orderbook and trade events contain: 
 

 User: The User responsible for the message. 
 

 Acting User: The User who entered the message, usually the same as the User field. However, if 
the action was taken by Market Operations at the Marketplace, or by a Super User acting on 
behalf of another user, then this field will contain the ID of the user that performed the action, 
i.e. the logged in user. 

 
 

 Member: the  Trading Member or Member Unit to which the User belongs. 
 
 

 Trading Member: The Trading Member to which the Member Unit belongs. 
 
 

 Clearing Member: The Executing Broker in ECCP (the clearing corp oration) that will clear any 

execution deriving from this order.  
 

 

Trading 
Member 

Member 
Unit 

User 

Super User 

1 

n 

1 

n 

n 1 

Super User 
n 1 

NOTE: A Super User bypasses all permission 
checks. This level of access is able to modify 
orders and configuration at all levels of 
hierarchy at and beneath the specified level. 

User 1 n 

Figure 3: User Model 
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4. Access Rights 
For each user, there is an access configuration (controlled by the Turquoise Market Operations 
team), which defines the market data the user can subscribe to and the instruments in which the 
user can trade, if any. The access data for a user is structured according to the following model. 
 

 

 
 

 
 
A user is associated with a Trading Access Profile and a Subscription Access Profile.  These are 
inherited from the Member if not defined specifically for the user . The profiles define what access 
the user has to different system functions; order entry and Market Data Feed (MDF), as well as what 
subsets of the market the user has access to. 
 

4.1 Trading Access Profile 

A Trading Access Profile (TAP) defines the set of instruments one or more users may trade. A TAP 
may have more than one TAP entry, which will have a reference to a view.  
Each user is assigned to a Role. The Role defines the trading actions the user may perform on the 
views allocated to the user via the Trading Access Profile. 
 

4.2 Subscription Access Profile 

A Subscription Access Profile (SAP) defines which information one or more members/participants can 
subscribe to. SAP like TAP can have one or more entries.  
 
Note: an application can request a display of a ǇŀǊǘƛŎǳƭŀǊ ǳǎŜǊΩǎ ŀŎŎŜǎǎ ǊƛƎƘǘǎ as configured in the 
TTS. This information can be obtained using the request message EmapiQryAccessInfoReq  once the 
EMAPI session is connected. 
 

User 

TAP 

TAP Entry 

Member 

n 

1 

1 

n 

 

SAP 

SAP Entry 

n 

1 

1 

n 

TAP: Trading Access Profile 

SAP: Subscription Access Profile 

Figure 4: Access Rights 
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5.  Session Handling 
The application must establish a session with an access point to the TTS to interact with the system. 
Without completing a successful logon no access will available to any data or service. 
 

5.1 Login  

Login involves establishing a connection to an allocated access point (TAX) by calling the connect  
method of the EmapiSession  object. Once the connection is established, the application should 
perform a logon by sending an EmapiLogonReq. After a successful logon a session is established. A 
logon must be proformed to access each of the three session types ς Order Entry, Market Data Feed 
and Replay. 
 

5.2 General Points 

When logging on (i.e. sending EmapiLogonReq) to the TTS the application has to provide a 
user/password.   This username and password is provided by Turquoise.  A logon request is rejected 
when the maximum number of concurrent sessions (one) has been reached for that username 
 
You will need to contact the Turquoise Market Operations team to have the login reset to enable 
further logins should you be unable to connect (indicative of not having logged out properly from 
the last session). 
 
Whilst live, the EMAPI should be configured to send heartbeat requests (as indicated in the section 
EmapiLoginRsp) to the TAX servers to enable the TTS to monitor session status.  Failing to set 
hearbeats will lead the TAX server to believe that the session is broken, and it will be disconnected 
(even midway through data communication).  Heartbeating also gives the EMAPI the status of the 
TAX server.  I.e. if there are no responses to the heartbeat requests, the EMAPI will know to failover 
to another TAX server. 
 
The most effective way of implementing hearbeating, is for it to take place consistently within its 
own thread.  NB: heartbeating must take place at the intervals specified regardless of any other 
message activity that is already happening.  Normal data flow activity does not replace heartbeating.  
They must run concurrently. 
 

5.3 Session Types 

In the TTS there are three domains of access points, one facilitating order entry ,one facilitating 
market data dissemination and another for access to the replay service. 
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5.3.1 OE: Order Entry  

In this session type, the application may perform order entry and management functions and receive 
private order status and trade executions back. 
 

5.3.2 MDF: Market Data Feed  

A market data feed access point allows users to subscribe to public market data, as well as to receive 
order status and trade execution updates. 
 

5.3.3 Replay: Replay and/or Recovery  

The replay session is physically and logically separated from the Order Entry and MDF sessions. This 
is done for performance and isolation reasons, and allows the application to recover from previous 
events that caused a break in the data flow from TAX to EMAPI. 
 



 

  www.tradeturquoise.com 

 
28 

 
 

5.3.4 EmapiSession 

The EmapiSession  class encapsulates and manages a session to the TTS.   
The EmapiSession  constructor creates an instance of an EmapiSession . When creating an instance, 
the application should register callback methods for receiving callbacks which includes error events 
that have occurred on a session/transport level and unsolicited updates being published by the TTS. 
 
The following section describes methods of the EmapiSession  class. 
 

5.3.4.1 EmapiSession.connect 

The connect  method establishes a connection with the TTS. A connection must be established before 
the application can send any requests. The first request to be sent must be an EmapiLoginReq in 
order to set up an authorized session.  
 

5.3.4.2 EmapiSession.transceive 

The transceive method will allow the application to submit requests and receive the corresponding 
response. 
 

5.3.4.3 EmapiSession.addSubscription 

The method addSubscription  is called when the application subscribes to unsolicited updates 
published by the TTS.  
 

5.3.4.4 EmapiSession.addViewSubscription 

Similar to addsubscription  the method addViewSubscription  is called when the application requests 
to subscribe to unsolicited updates published by the TTS. Additionally this method allows an 
application to subscribe to a complete view. 
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5.3.4.5 EmapiSession.unsubscribe 

The unsubscribe  method will remove a previously activated subscription. The response message, 
EmapiAddSubscription Rsp and EmapiAddViewSubscriptionRsp are returned when calling the 
unsubscribe  method containing a subscription handle. Calling the method unsubscribe  with the 
subscription handle will remove the subscription identified by the handle. 
 

5.3.4.6 EmapiSession.replay  

The method rep lay  is used to receive recovered previous events for a replay flow. The response will 
indicate if the request is successfully processed or not. The actual replay data is delivered unsolicited 
through the event callback method specified. 
 

5.3.4.7 EmapiSession.messageToString 

The method messageToString  will transform a message to a printable string. The method is a 
convenience method. This can be used if there is a need for logging or displaying messages in a 
readable format 
 

5.3.4.8 EmapiSession.toString 

The toString  method returns information about the session for informational purposes.  

 

5.3.4.9 EmapiSession.close 

The close  method will terminate the connection to the TTS, if established. The close is a hard 
termination of the connection to the TTS. If an application has a connection and is logged in, it is 
strongly recommended to send a logout before closing down the connection. 
 

5.3.4.10 EmapiEventCallback 

The EmapiEventCallback  is a callback interface through which clients receive unsolicited messages 
from the TTS. 
The interface defines a single method, messageReceived, which will be invoked upon message 
delivery. 
 

5.3.4.11 EmapiErrorCallback  

The EmapiErrorCallback  is a callback interface through which client applications receive error 
notifications. The interface defines a single method, onError , which is invoked when an error has 
occurred on a transport or session level. 
 

5.3.4.12 EmapiException  

The EmapiException  is the checked exception that is generated when an EMAPI call results in an 
error. For example, an EmapiException  containing an error status will be generated if the connect  call 
fails. 
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5.4 Failures 

If the socket connection is dropped from the TAX servers, or the heartbeats that are being checked 
by TTS time out (this event is indicative of communication lines being up but the EMAPI not 
functioning correctly), then the following actions are taken by the system: 
 
All subscriptions are lost and would need to be re-established. 
All orders that have Ψcancel on logoutΩ set on them will be cancelled automatically. 
Order requests that have been sent but no order response has yet been received, can be resent with 
the possDup flag set. 
 
You would then have to reconnect and re-subscribe.  You may also then need to replay based on 
sequence stream numbers as described in the Replay Methods section of this document.  This would 
ensure that TTS and the EMAPI are in sync. 
 

5.5 Logout 

At the end of a connection session, it is important to logout in a controlled fashion rather than 
terminating a session directly by e.g. shutting down the EMAPI or breaking the communication line.  
This can lead to issues with logging in the next time the log in is attempted, as the previously 
connected session can be left in a corrupted state. 
 
It is recommended to allow approximately 3 seconds seconŘǎ ƻŦ ΨǎƭŜŜǇΩ ǘƛƳŜ ōŜǘǿŜŜƴ ƭƻƎƻǳǘ ŀƴŘ ŀ 
login.  During this time, the TAX server is able to complete its housekeeping / resetting activity from 
the last session.  Logging back in before that time may not be successful. 
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6.  Subscriptions 
The TTS provides a publish/subscribe mechanism. For an application to receive any unsolicited 
updates from the TTS, the application is required to set up one or more subscriptions. 
 
Subscriptions are dynamic: an application can add and remove subscriptions while running. 
If a subscription is added twice, all events are received twice.  
 
When configuring a subscription, the application is required to specify the EmapiAddSubscriptionReq  

(or EmapiAddViewSubscriptionReq)  message when calling the addSubscription  method with the 
following fields: 
 

 Flow: specifies the logical information stream of a certain type 

 SequenceStream: group of instruments 

 Function : the initial values and/or future updates that are required to be retrieved 

 OrderbookFilter : the list of orderbooks required. The orderbooks listed must belong to the 
sequence stream specified (this can be null to indicate all orderbooks in the sequenceStream) 

 

6.1 Message Flow 

A message flow is a logical stream of certain types of messages. The TTS provides the following 
message flows: 
 

Message Flow Scope Snapshot Replay Type of Events 

Public Orderbook public Yes Yes Order, trading state change events. 

Public Trade public No Yes Public view of trade events. 

Private Orderbook private Yes Yes 
Private views of orders for a particular 
participant. 

Private Trade private No Yes 
Private Trade events for the trade participant 
member. 

Market By Level (L1) public Yes No 
Price bid/ask price level, volume aggregated.  
Auction Events. Trading state changes events. 

Trading Rules global(public) Yes No 
Tick size tables, currencies and other 
reference data by the orderbook rule group. 

System Events global(public) Yes No 
News and other general system-level 
information for all members. 

System Status global(public) Yes No 
System services availability and status. The 
status is maintained by the sequence stream 
and message flow. 

 

Note: !ƭƭ Ŧƭƻǿǎ ŀǊŜ άƎǳŀǊŀƴǘŜŜŘέ Ŧƭƻǿǎ όǎƛƴŎŜ ¢/tκLt ƛǎ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ǘǊŀƴǎǇƻǊǘ ƳŜŎƘŀƴƛǎƳύ; 
messages are always guaranteed to be delivered in sequence. Hence, messages will always arrive in 
the correct order without duplicates or loss of information.  

 

6.2 Sequence Stream 

All instruments in the TTS belong to a sequence stream and any given sequence stream can contain 
one or more instruments. The TTS maintains its replay logs (which can also be used for recovery) on 
a per sequence stream basis. Therefore, the sequence stream scoped sequence numbers are 



 

  www.tradeturquoise.com 

 
32 

required for replay purposes. Sequence numbers for each sequence stream increment but may not 
be consecutive. 
 
The TTS will distribute and maintain market data via a sequence stream. By specifying the sequence 
stream in subscription requests, the application specifies the group of instruments for the 
subscription. The application may not have access to all instruments within a sequence stream, or 
may not require all instruments within the stream. Therefore, the application should only specify 
instruments that the user has access to and is interested in. The subscription management API 
(addSubscription , addViewSubscription  and replay  methods) allows an orderbook filter to be 
specified; thereby allowing granular filtering of information on a per orderbook level.  
 

6.3 Subscription Function 

When a user application requests a subscription, the application can specify if the current values 
should be retrieved and/or if subscription for future updates are required. The two types of 
subscription functions are: 
 

 SUBSCRIPTION:  activate subscription for future updates. 

 SNAPSHOT_SUBSCRIBE:  retrieve current values and subscription for future updates. 
 

Flow Type SUBSCRIPTION SNAPSHOT_SUBSCRIBE 

Snapshot Flows YES YES 

Replay Flows YES NO 

 

6.3.1 Replay Flows 

For replay flows, the application can only activate a subscription where the application receives 
future update. The application is recommended to maintain a state of its sequence. If an application 
restarts it should request a replay from the latest known sequence numbr for the flow and sequence 
stream.  
 

6.3.2 Snapshot Flows  

For snapshot flows, the application should request SNAPSHOT_SUBSCRIBE; the application will then 
receive current active values and future updates to the current view. 
 

6.3.3 Business Sequence Numbers 

If a client application is required to detect gaps in events, it will require the sequence numbers to be 
present in a consecutive manner. The sequence numbers for the sequence stream cannot be used 
since it may not be consecutive. In order to provide a gap detection capability, an additional 
sequence number, the business sequence number, is present in events delivered.  
 
The business sequence numbers have the following characteristics: 
 

 The series are consecutive and strictly increasing. 

 Sequence numbers only persist for the day and start at 1 at the start of the day. 

 ¢ƘŜ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ άƪŜȅέ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǎŜǊƛŜǎ ŀƴŘ ƛǎ ŘƛŦŦŜǊŜƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ŦƭƻǿΦ  

 For public flows, the sequence is keyed per flow + orderbook. 

 For private (own) flows, the sequence is keyed per flow + member + orderbook. 
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 For global (non orderbook related) flows, the sequence is keyed per flow. 
 
All business events delivered to the client application contain a business sequence number key 
(businessSequenceStream ). The key is a composed identifier of the key fields and uniquely identifies 
the business series for which the business sequence is for. 
 
Example of businessSequenceStream numbers 
The orderbooks A1, A2 and A3 belong to the sequence stream S1. The orderbooks B1, B2 and B3 
belong to the sequence stream S2. In the trading system the books are updated as follows for a 
given flow: 
 

A2 seqno = 1   
B2 seqno = 1  
A1 seqno = 2  
A1 seqno = 3  
A2 seqno = 4  
B1 seqno = 2  
A3 seqno = 5  
B3 seqno = 3  
B1 seqno = 4  

 
An application subscribing to the orderbooks A1 and B1 receives the following updates: 
 

A1 seqno = 2  
A1 seqno = 3  
B1 seqno = 2  
B1 seqno = 4  

 

Note: The number used for synchronisation is always the sequence stream. 

 

6.3.4 EmapiEvent 

All event messages delivered on replayable flows have the structure EmapiEvent  as their base class. 
The EmapiEvent  class holds sequence-related information in four fields: 
 

 sequenceStream : A sequence stream identifier mapped to the orderbook for the event. In non-
orderbook related events, e.g. global system events, this field is not populated. 

 sequenceNumber: The sequence number for the event within the sequence stream. 

 businessSequenceNumber: The business sequence number. 

 businessSequenceStream : The key for the businessSequenceNumber. 
 

6.3.5 Initial Response (Snapshot) Events 

When setting up a subscription for a snapshot (current) values and future updates, the current value 
responses are delivered in an unsolicited manner to the application through the same event callback 
method as future updates. The subscription response returned to the application only contains the 
status of the request. 
 
The application frames responses so that applications can distinguish between unsolicited current 
value responses and other unsolicited updates. The message sequence when configuring a 
subscription is as follows: 
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Member Tur quoi se

Subscr i pt i on Request

Subscr i pt i on Response

Emapi Cur r ent Val ueSt ar t Event

Response_Dat a ( Dat a = Y)

Response_Dat a ( Dat a = X)

Response_Dat a ( Dat a = X)

Response_Dat a ( Dat a = Y)

Emapi Cur r ent Val ueEndEvent

Response_Dat a ( Dat a = Y)

Unsol i ci t ed Updat e ( Dat a = Y)

Unsol i ci t ed Updat e ( Dat a = X)

Unsol i ci t ed Updat e ( Dat a = X)

 
 
In the EMAPI event callback method, the parameter callback type indicates if the message callback is 
for a current value response or an unsolicited update. 
 
When setting up a subscription, the solicited (synchronous) response (EmapiAddSubscriptionRsp  or 
EmapiAddViewSubscriptionRsp ) is guaranteed to be delivered before any unsolicited updates are 
delivered for the subscription data.  
 

6.3.6 Unsolicited Flow Interleaving  

Three types of unsolicited events are delivered via the event callback interface: 
 

 Broadcasts: The result of data being updated in the trading system. 

 Snapshot Current Values: When the client requests a subscription with an initial snapshot of 
active data (i.e. SNAPSHOT_SUBSCRIBE), the current values are delivered through the event callback 
interface. 

 Replay Data: This is passed back through the callback interface when the client application 
requests a replay. 
 

The three types of events above can take place simultaneously: 
 

 The TTS can publish updates to the client at the same time as the user performs a replay, and/or 
requests a new subscription with an initial snapshot. 

 The user can perform concurrent replay and/or request a new subscription with an initial 
snapshot concurrently. 

 
The trading system can interleave the delivery of unsolicited data with the client application. When 
configuring a subscription, the user application is required to provide a user object containing 
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enough information identifying the request. The user object is passed back to the client event as a 
parameter to the callback routine together with the unsolicited data and type of event. The client 
application should use the user object to identify the stream of data. 
 

Member Tur quoi se

Emapi AddSubscr i pt i onReq ( user - obj ect =ƨ)$- 1ƨ)

Emapi AddSubscr i pt i onRsp

Emapi Repl ayRsp

Emapi Cur r ent Val ueSt ar t Event  ( user - obj ect =ƨ)$- 1ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 1ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 3ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 1ƨ)

Emapi Repl aySt ar t Event  ( user - obj ect =ƨ)$- 2ƨ)

Emapi Repl aySt ar t Event  ( user - obj ect =ƨ)$- 3ƨ)

Emapi Repl ayReq ( user - obj ect =ƨ)$- 2ƨ)

Emapi Repl ayReq ( user - obj ect =ƨ)$- 2ƨ)

Emapi Repl ayRsp

Emapi Repl ayReq ( user - obj ect =ƨ)$- 3ƨ)

Emapi Repl ayRsp

Dat a Payl oad ( user - obj ect =ƨ)$- 2ƨ)

Bdx Updat e ( user - obj ect =ƨ)$- 1ƨ)

Emapi Cur r ent Val ueEndEvent ( user - obj ect =ƨ)$- 1ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 2ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 2ƨ)

Dat a Payl oad ( user - obj ect =ƨ)$- 3ƨ)

Emapi Repl ayEndEvent ( user - obj ect =ƨ)$- 3ƨ)

Bdx Updat e ( user - obj ect =ƨ)$- 1ƨ)

Emapi Repl ayEndEvent   ( user - obj ect =ƨ)$- 2ƨ)

 
 



 

  www.tradeturquoise.com 

 
36 

6.4 Replay Methods 

Some of the flows in the TTS are replay flows. For these flows a trading application can request the 
replay of previous events. Two examples of replay flows are public_trade_events  and 
private_order_events . 
 
When configuring a subscription for a replay flow, no current values will be delivered, only past 
updates. To ascertain where to replay from after the interruption of a flow, the application has to 
keep track of the last received sequence number for each connected sequence stream and flow 
combination. If the last received sequence number is unknown, 0 should be used at replay to make 
sure that nothing is lost. 
 
The application calls the replay method to request the replay of earlier events.  
When requesting a replay the application is required to specify the EmapiReplayReq message. In the 
request the application should specify: 
 

 SequenceStream: logical group of instruments 

 Flow: specifies the Message Flow. The flow is required to be of a replay type. 

 OrderbookFilter : the list of orderbooks required within the sequence stream (this can be null to 
indicate all orderbooks in the sequenceStream) 

 SequenceNumber: the last sequence number that the application received for the instrument 
group, i.e. sequence stream.  

 
Example 
!ǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǇǊƛǾŀǘŜ ǘǊŀŘŜ ŜǾŜƴǘǎΦ ¢ƘŜ ƻǊŘŜǊōƻƻƪǎ ά·έΣ άYέ ŀƴŘ ά½έ 
ōŜƭƻƴƎǎ ǘƻ ǘƘŜ ǎŜǉǳŜƴŎŜ ǎǘǊŜŀƳ ά{έΥ 
 
In a previous session the application has received the trades up to: 
 

Sequence number =  32 for X  
Sequence number = 11 for Y  
No trade for Z  

 
When configuring a subscription for private_trade_events  the current values returned that are 
associated with the subscription request are: 
 

Sequence number = 36 for  ƧSƨ 

 
For the application to regain missing trades, the application should call the replay method and 
specify the following data in the EmapiReplayReq: 
 

3ÅÑÕÅÎÃÅ3ÔÒÅÁÍ ˮ Ƨ3ƨ 
Flow = private_trade_events  
/ÒÄÅÒÂÏÏË&ÉÌÔÅÒ ˮ Ƨ8ƨ Ƨ9ƨ Ƨ:ƨ 
SequenceNumber = 32  

 
!ƭƭ ǇǊƛǾŀǘŜ ǘǊŀŘŜ ŜǾŜƴǘǎ ŦƻǊ ά·έ, ά¸έ ŀƴŘ ά½έ ǿƛǘƘ ŀ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ƘƛƎƘŜǊ ǘƘŀƴ он ǿƛƭƭ ōŜ ǊŜǇƭŀȅŜŘΦ  
 

6.5 View Subscriptions 

The EMAPI library provides two routines for subscribing to data from the TTS; addSubscription  and 
addViewSubscription . 
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The addSubscription  method allows an application to subscribe to an instrument within a sequence 
stream while the method addViewSubscription  allows the application to subscribe to instruments 
within a complete view. 
 
Instruments in a view may belong to multiple sequence streams. The addViewSubscription  method is 
a convenience method that breaks up a view subscription into multiple requests, one per sequence 
stream, when the instruments in the view belong to multiple sequence streams. 
The response message returned for an addViewSubscription  call reflects the status of the multiple 
requests completed internally in the EMAPI protocol. Note that an addViewSsubscription  request 
may fail partly, i.e. a request for one sequence stream could fail. 
 
In some cases, the addViewSubscription  should return a current value snapshot of the data 
requested. The information is delivered back to the application unsolicited via the callback event 
routine specified by the application. Since the addViewSubscription  may result in multiple requests, 
multiple snapshot responses may be delivered to the application. 
The response message for an addViewSubscription  (EmapiAddViewSubscriptionRsp ) will return what 
sequence streams requests were done for. 
Assume an addViewSubscription  request results in three sequence stream requests (1, 2, 3). The 
response message (EmapiAddViewSubscriptionRsp ) will indicate that three requests were activated. 
 
The corresponding snapshots responses are delivered unsolicited via the eventCallback routine 
framed with EmapiCurrentValueStar t Event  and EmapiCurrentValueEndEvent  messages. 
The diagram below depicts the sequence of events that occur when View based subscriptions is 
configured. It should be noted that the start and end events, along with the data events for any of 
the sequence streams can be sent to the client first and the ordering is only guaranteed within a 
given sequence stream. 
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Cl i ent TAX Ser ver

Emapi Cur r ent Val ueEndEvent   ( Seq St r eam 1)

Emapi AddSubscr i pt i onReq

Emapi AddSubscr i pt i onRsp

Dat a Payl oad ( Seq St r eam 1)

Add Subscription

Add Subscription

Add Subscription

Emapi Cur r ent Val ueSt ar t Event  ( Seq St r eam 1)

Emapi Cur r ent Val ueSt ar t Event  ( Seq St r eam 2)

Dat a Payl oad ( Seq St r eam 2)

Emapi Cur r ent Val ueEndEvent   ( Seq St r eam 2)

Emapi Cur r ent Val ueSt ar t Event  ( Seq St r eam 3)

Dat a Payl oad ( Seq St r eam 3)

Emapi Cur r ent Val ueEndEvent   ( Seq St r eam 3)

Seq Stream 1

Seq Stream 2

Seq Stream 3

 

 

This is performed 
for all streams that 
the securities in 
the view belong to

This is performed 
for all streams that 
the securities in the 
view belong to

Message ordering 
is only guaranteed 
within each 
sequence stream 

 

 
 

6.6 Typical Start-up and Recovery Scenarios 

This section provides an overview of start-up and recovery procedures including replay scenarios.  

6.6.1 Common Start-up Tasks 

Below are common start-up tasks that a client would perform: 
 

 Create an EmapiSession  and call the connect method of the EmapiSession  message using the 
appropriate entry for the session type and IP address. 

 Create an EmapiLoginReq with a valid username/password and send it to the TTS via the 
transceive  method of the EmapiSession  message. If no errors occur, a session is established. 

 Build up the view and instrument structure, which consists of the following steps: 
a. Create an EmapiQryMarketReq and send it to the TTS. The EmapiQryMarketRsp will contain 

all available markets. 
b. Select the market of interest and create an EmapiQryViewReq with the market ID found 

from the EmapiQryMarketRsp in order to obtain the views defined for that market. Send 
the request to the TTS. 

c. Select the view of interest and create an EmapiQryInstrumentsReq  with both the market 
and the view identifiers as parameters and send it to the TTS. The response will contain 
all of the instruments defined in the selected view. Steps a and b may be skipped if the 
market and view identifiers are known prior to the login. 
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 Group the instruments according to their assigned sequence stream. The reference data queries 
above are supported on all TAX gateways and session types. This implies that any TAX gateway 
can be used to determine the groupings of instruments into sequence streams. 

 

6.6.2 Recovery Scenarios 

The client session may be terminated during the trading day for various reasons, such as connection 
problems, server crashes or intentional termination. If the session is to be continued on the same 
day, the client must be able to recover to a consistent state via querying the server for the current 
state of the system (where applicable) and replaying the set of any unsolicited events that may have 
been missed during the client downtime. Once the client has synchronised, it can continue 
processing messages received from the TTS. Depending upon the type of information, one or both of 
the above recovery mechanisms are available.  
 
Recovering data from Snapshot Flows 
As mentioned above, different flows have different recovery requirements. For flows that contain 
snapshots of data, like the MBL_L1_FLOW, there are no replay requirements. The data contained within 
a flow is path independent and only the current value (snapshot) of the system is of interest. Any 
flow that supports snapshots can be recovered in this manner. Recovering data from Snapshot 
Flows: 

 Complete the start-up sequence outlined in section Common Start-up Tasks. 

 Perform the following for each sequence stream and flow: 
a) Create/Select the EmapiSession  that is connected to the TAX gateway that supports the 

Replay session type for required sequence streams. 
b) Call the addSubscription  method of the EmapiAddSubscriptionReq  message using function 

SNAPSHOT_SUBSCRIBE. 
c) If the response has been defined correctly,  a snapshot of the current and new messages will 

be received via the callback function registered when the EmapiSession  was created. 
The EmapiAddSubscriptionRsp  contains a handle to the subscription that is required to be used when 
unsubscribing. First, the current value messages of the snapshot will be received in order. Different 
instrument messages may be interleaved, however the ordering of messages within a sequence 
stream is guaranteed. The EmapiCurrentValueEndEvent  and EmapiCurrentValueEndEvent  messages 
will frame the current value messages. Real-time updates will also be received via the callback 
function when all the current value messages are delivered. 
 

6.6.3 Replayable Flows 

Some flows require that the complete flow of events have to be maintained. These flows are 
required to be replayable. Examples are PUBLIC_TRADE_FLOW and PRIVATE_ORDERBOOK_FLOW changes. 
The recovery of replayable flows is more complex than snapshot flows. Also, the client application is 
required to keep track of the last received sequence number (logical timestamp) for each sequence 
stream and flow. 
A typical scenario is as follows (steps 1 to 4 are identical to subscribing to a snapshot): 
 

1. Create an EmapiSession  and call the connect method 
 

2. Create an EmapiLoginReq with a username & password and send it to the TTS via the 
transceive  method of the EmapiSession  message. 
 

 
A session is established if no errors occur. 
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3. Build up the view and instrument structure, which consists of the following steps: 

 
a. Create an EmapiQryMarketReq and send it to the TTS. The EmapiQryMarketRsp will contain 

all available markets. 
b. Select the market of interest and create an EmapiQryViewReq with the market ID from the 

EmapiQryMarketRsp in order to obtain the views defined for that market. Send the 
request to the TTS. 

c. Select the view of interest and create an EmapiQryInstrumentsReq  with both the market 
and the view identifiers as parameters and send it to the TTS. The response will contain 
all of the instruments defined in the selected view. Steps a and b may be omitted if the 
market and view identifiers are known prior to the login. 

 
4. Group the instruments according to their assigned sequence stream. 

 
5. Perform the following for each sequence stream and flow: 

 
 
a. Select the EmapiSession  that is connected to the TAX gateway (or create a new one) that 

handles that sequence stream and supports the Replay session type. 
b. On the selected EmapiSession , call the addSubscription  method using the 

EmapiAddSubscriptionReq  message with function SUBSCRIPTION. 
c. If the response is OK, you will receive real-time updates via the callback function. The 

type is UPDATE. 
d. If the client application requires that the messages in the flow must be processed in 

strict order, all messages received via the callback that is of type UPDATE must be held 
back until the gap is filled. 

e. Fill the gap between the last received sequence number (maintained by the client 
application) and the current state by calling the replay  method of the EmapiSession  

message. All replay messages are received via the callback function but the type is 
REPLAY.  

f. The replay service is performed by the TAX gateway supporting the replay type of 
SESSION. The next step is thus to select an EmapiSession  that is connected to the TAX 
gateway that handles the sequence stream and supports replay SESSION. 

g. On the selected EmapiSession , call replay  using the message EmapiReplayReq and supply 
the sequence number to start replay from. Note that if the number of events to be 
replayed is very large, it might be necessary to issue multiple replay  requests for the 
same flow. The flag that defines if another replay  is necessary is returned in the 
EmapiReplayEndEvent . 

h. If the response has been correctly defined, replay updates via the callback function of 
type REPLAY will be received. 

i. Note: client applications may receive new unsolicited UPDATE messages on the flow 
whilst performing the replay (which also are delivered unsolicited via the callback). This 
implies that the application may receive duplicates because the replay messages may 
already have been delivered to the application. Note that there may be duplicates that 
have to be discarded. 

 
Example of a duplicate message scenario 
 

 Configure a subscription, receiving: 
 

200 solicited Update  
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 Configure  a replay from 180 (the last observed sequence number): 
 

1000 Unsoli cited Update  
203 Unsolicited Update  
220 Unsolicited Update  

 
EmapiReplayStartEvent  
182 REPLAY 
183 REPLAY 
185 REPLAY 
190 REPLAY 
195 REPLAY 
228 Unsolicited Update  
199 REPLAY 
200 REPLAY 

1000 REPLAY 
EmapiReplayEndEvent  
233 Unsolicited Update  

 
When applying the update messages, 200 and 202 are duplicates and will be discarded. 
 
In case multiple replay requests are issued in parallel, they are treated as separate request. The 
replay responses may interleave and overlap. If being for the same flow and logical sequence stream 
duplicates will be delivered in case the requests overlap. If an application calls a replay with 
sequence 1 and the last sequence number in the server is 100, the replay events starts flowing back 
to the client. During the sequence the client calls the replay again with sequence 25. The server will 
treat the requests as two separate ones. The first will replay 1 to 100; the second will replay 25 to 
100. The responses may interleave with each other. The application should use the userObject  being 
passed to the replay method and also be passed in the event callback method to relate the callback 
data to its originating request. 
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7. Orderbook Handling 

7.1 Order Attributes 

This chapter describes the different attributes that may be specified for an order including 
information on how order types map to the different characteristics. It also includes a description of 
how resulting private order events published by the Matching Engine. 
 

7.1.1 Transaction Semantics 

7.1.1.1 possDup ς Possible Duplicate 

If the connection between a client and the System is lost or times out while an order action is 
outstanding, the client may not know whether the order action was received by the System and was 
processed, or was rejected or lost. 
The client can remedy this in two ways: 
 

 Resynchronize the view of the order book with the System and thereby find out the state of 
the order action. 

 Resend the order action with the possDup flag set. 
 

The System will then check if the order is a duplicate. Since this increases the latency, a client shall 
only use the possDup flag when there has been an interruption of service. 
 

7.1.1.2 cancelOnLogout 

If the connection between a User and the TTS is disconnected, either because of a planned logout or 
an interruption, this flag specifies whether the order should be removed from the TTS or not.  If the 
order was entered on behalf of a user by an Acting User and this flag is set, the order will be 
removed when the Acting User is disconnected. 
 

7.1.2 User and Participant Information 

7.1.2.1 User and Participant Identification 

The party owning an order is defined by the following fields present on orders and trades: 

 User ς the user responsible for the order 

 Acting User ς the user who entered the order for the user 

 Member ς the Participant Member that the User belongs to 

 Trading Member ς the Trading Member that the Participant trades through.  

 Clearing Member ς the Clearing Member that the Participant clears through. 
 
 

7.1.3 Order Identification 

This private order ID needs to be supplied to Order Update and Order Cancel. 
In addition, there are a number of fields that can be used by the client to identify their order, and/or 
the owner of the order. These fields are not interpreted by the TTS, but are passed through to 
resulting broadcasts, thereby allowing the client to reference to public order messages back on their 
own order copies. 

The fields are:  
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 orderRef  ς included in resulting Private Order book Event messages, but not in Private Trade 
Event messages.  (This field is truncated to 16 characters in length when sent to EuroCCP for 
Clearing / Settlement.  The tradeID would provide the common identifier between the EuroCCP 
messages and the trade in Turquoise.) 

 messageRef ς included in resulting Private Order book Event messages and resulting Private 
Trade Event messages.  (This field is truncated to 16 characters in length when sent to EuroCCP 
for Clearing / Settlement.  The tradeID would provide the common identifier between the 
EuroCCP messages and the trade in Turquoise.) 

 infoText  ς included in resulting Private Order book Event messages and resulting Private Trade 
Event messages. 

 account  ς included in resulting Private Order book Event messages and resulting Private Trade 
Event messages. 

 

7.1.4 Buy/Sell Indicator 

The isBid  flag indicates whether the order is a Buy or a Sell order. 
 

7.1.5 Order Price 

The order price is specified by supplying the following fields:  

 priceCo ndition  ς specifies type of order/price and may be one of LIMIT , MARKET, PEG_BEST_BID, 

PEG_BEST_OFFER or PEG_MIDPOINT ( which is only allowed for dark orders) .  
o A market order will behave like a FAK order in continuous trading, i.e. the system 

will match as much as possible and cancel the remaining quantity. During an auction, 
the market order will participate but any remaining quantity will be cancelled after 
the auction 

o A pegged order must have a pegOffset , a pegMarketplace and a pegCapPrice. The 
pegMarketplace is specified  as either the TBBO (Turquoise Best Bid and Offer) or 
the EBBO (European Best Bid and Offer, which includes the TBBO). TBBO is only 
available for Integrated order books.  The offset is applied to either the best bid, 
best offer or midpoint of the marketplace price. The offset is expressed as a number 
of fractional ticks and may also be zero. 
Á For transparent orders, the offset must end up on even ticks (e.g. 10, 20 etc. 

fractional ticks are allowed, but not 11, 12, etc.) Also for transparent orders, 
if pegged to the best bid the offset must be negative and if pegged to the 
best offer the offset must be positive. The pegCapPrice sets a limit on how 
high(for bid) or low (for ask) the price is allowed to be. The price is 
recalculated each time best bid for a PEG_BEST_BID or PEG_MIDPOINT (dark 
only) order changes and each time best offer for a PEG_BEST_OFFER or 
PEG_MIDPOINT (dark only) order changes. 

Á Dark orders may use both a positive and negative pegging offset. 
 

 price  ς specifies the limit price and must be supplied if the priceCondition  is LIMIT . 
 

 discretionaryCondition  ς specifies whether the order can execute up to a , non displayed, price. 
Discretionary price is only allowed on transparent orders. The default is to not support a second 
price. If discretionaryCondition  is specified, the discretionaryPegOffset must also be supplied. 
The discretionaryPegOffset  is expressed as a number of fractional ticks and must be a positive 
number for buy orders and a negative number for sell orders.  

 
 



 

  www.tradeturquoise.com 

 
44 

7.1.6 Order Quantity 

There are several different quantity fields. 

7.1.6.1 orderQty 

This is the order quantity left, i.e. available for matching. This field is set by the entering member 
and maintained by the system. 
 

Note:  When an order is updated, this field is always interpreted as being relative. For example, a 
value of +200 means that the order volume is increased by 200. 

 

7.1.6.2 orderQtyOpen 

This indicates how much of orderQty  that should be shown publicly. An iceberg order can be created 
by supplying an orderQtyOpen  value smaller than orderQty . 
If orderQtyOpen  is not set, the system assumes that the entire orderQty  is open. This field is set by 
the client that entered the order. 
 

7.1.6.3 minimumVolumeCondition 

This field should be used if the order has a minimum volume. If this field contains a value, the 
associated field minimumQty must also be supplied. 
 

7.1.6.4 minimumQty 

This is the actual minimum quantity. The TTS will not allow a quantity less than this to be matched. 
By setting the minimumQty equal to orderQty , a Fill and Kill (FaK) or Fill or Kill (FoK) order is created. 
For FoK, Valid Till Next Match  must be supplied. 
 

7.1.7 Validity Conditions 

7.1.7.1 validFrom 

The validFrom  field specifies when the order becomes valid. The allowed values are specified in the 
EmapiValidFromTypes  constant group. 
 
The default is IMMEDIATE which means that the order is made available immediately.  
 
The value GOOD_FROM_TIME means that th e order will be inactive until the time specified in the 

field validFromData.  
 
If the value is GOOD_FROM_NEXT_AUTOMATCH and the order is entered during an auction, the 
order will not participate in the auction and will become valid when the order book goes  into an 

automatch state, i.e. into continuous trading.  If the order book is already in continuous trading, 
the order will be valid immediately. GOOD_FROM_NEXT_AUTOMATCH is only allowed in Integrated 

order books.  
 

7.1.7.2 validTill 

The validTill  field specifies when the order ceases to be valid. The allowed values are specified in 
the EmapiValidTillTypes  constant group. 
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The default is GOOD_TILL_DAY which means that the order is valid until the end of the current trading 
day. 
 
By entering an order with the validTi ll  condition equal to NEXT_AUTOMATCH, then one attempt to 
match the order is made and the order is then cancelled by the TTS if it was not filled. This is the 
mechanism used to create a Fill and Kill order.  Orders with NEXT_MATCH specified are rejected 
unless the order book is in an auto matching state. 
 
The value is GOOD_TILL_TIME means that the order will cancelled at the time specified in the field 

validTillData.  
 
If the value is GOOD_TILL_NEXT_AUTOMATCH  and the order is entered during an auction, the 

order will participate in the auction and any remaining quantity after the auction will be cancelled. 
If the order is entered during auto match, the order is cancelled immediately.  
 
GOOD_TILL_NEXT_AUTOMATCH  is only allowed in Integrated order books.  
 
 

7.1.8 Priority Change 

If an order is updated, the change may result in a loss/reset of time priority in the Matching Engine. 
The table below describes attributes that will cause a priority loss; updates and priority change for 
orders: 
 
 

Characteristic Priority Loss 

Order Book orderBookId cannot be changed. 

User and Participant 
Information 

Neither of user, actingUser, tradingMember, member, clearingMember can be 
changed explicitly.  Implicitly, acting User can be changed if the order is changed by 
another user acting on behalf. This does not cause a change of priority. 

Buy/Sell Indicator isBid cannot be changed. 

Order Price price, priceCondition: Yes 

Pegging condition 
pegMarketPlace, pegOffset, pegCapPrice: No. 

Note that time priority is reset when the actual price of the order is re-calculated as a 
result of a change of the price that the order is pegged to (i.e. the TBBO or EBBO is 
changed). 

Discretionary 
condition 

discretionaryPriceCondition, discretionaryPriceOffset: No 

Order Quantity orderQty  may be decreased without priority loss. 
orderQtyOpen  may be changed without priority loss. 
The change does not take effect until the next iceberg volume refill. 

Capacity Code Yes 

Minimum volume Priority is lost if minimumVolumeCondition is added or minimumQty is increased , 
otherwise no loss of priority. 

Valid From validFrom, validFromData: Can only be changed until order is valid. Priority is set 
when order becomes valid. 

Valid Till validTill, validTillData: No loss of priority 

Visibility Cannot be changed. 

Order Identification orderRef, messageRef, infotext, account: No loss of priority 

cancelOnLogout No loss of priority 
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7.1.9 Order Insert ς Mandatory and Default Fields 

The table below lists the fields on the order insert request, if they are mandatory or optional and a 
list of values in the event that they have a set of pre defined values.  
 

Attribute  Mandatory  Default  Constants  

orderBook  Y   

user  N  logged in user   

clearingMember  N   

isBid  Y   

price  Y   

priceCondition  N 

 

LIMIT  LIMIT,  

MARKET,  
PEG_BEST_BID, 

PEG_BEST_OFFER, 
PEG_MIDPOINT  

orderQty  Y   

orderQtyOpen  N   

validFrom  Y 

 

IMMEDIATE  IMMEDIATE,  

GOOD_FROM_TIME, 
GOOD_FROM_NEXT_AUTOMATCH  

validFromData  N (Y if validFrom=  
GOOD_FROM_TIME ) 

  

validTill  Y 

 

GOOD_TILL_DAY
, 

Except for 
Market order, 
will behave as if 
NEXT_MATCH 
set.  

GOOD_TILL_DAY , NEXT_MATCH,  

GOOD_TILL_TIME,  

GOOD_TILL_NEXT_AUTOMATC
H 

validTillData  N (Y if validTill=  
GOOD_TILL_TIME)  

  

pegMarketPlace  N TBBO TBBO, EBBO  

pegOffset  N (Y if priceCondition=  

PEG_BEST_BID, 
PEG_BEST_OFFER, 

PEG_MIDPOINT)  

  

pegCapPrice  N ( Y if priceCondition=  

PEG_BEST_BID, 
PEG_BEST_OFFER, 

PEG_MIDPOINT)  

  

discretionaryCondition  N  NONE NONE, 

FIXED 

discretionaryPegOffset  N (Y if 
discretionaryCondition =  
FIXED)  

 Null  

visibility  N TRANSPARENT 
(If Integrated 
book)  

DARK (If dark 
book)  

TRANSPARENT, 

DARK 

minimumVolumeConditio N NONE NONE, 
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n MULTIPLE_ORDERS  

minimumQty  N (Y if 

minimumVolumeCondition

=  MULTIPLE_ORDERS)  

  

cancelOnLogout  N FALSE  

capacityCode  N AGENCY AGENCY, 

PRINCIPAL  

messageRef  N   

orderRef  N   

account  N   

infoText  N   

possDup  N False  

 
 

7.2 Mapping of Order Types to Order Attributes 

This chapter contains information on how order types map to the different characteristics. 
The EmapiOrderInsertReq  message has no single field defining its type, i.e. if it is a market order or 
an iceberg limit order, etc. Instead, the type is determined by a combination of a handful of fields. 
The supported order types are listed in the table below together with their corresponding required 
fields.  Note that only the fields that are specific for the order types are listed. The other order 
attributes can be defined according to the table in the previous chapter. Order types: 
 

Order Type Required Fields 

All 
orderbook = valid order book ID  
orderQty > 0  
isBid (true or false)  

Limit Order 
 

Visibility = TRANSPARENT | DARK  
price = valid price  
priceCondition = LIMIT  
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
Time format is hh :mm:ss  
validTill = GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time  if GOOD_TILL_TIME 

Limit at Open Order 
Valid during the Opening Auction 
only. 
 

Visibility = TRANSPARENT  
Price = valid price  
priceCondition = LIMIT  
validFrom = IMMEDIATE 
validTill = GOOD_TILL_NEXT_AUTOMATCH 

Market Order 
 

Visibility = TRANSPARENT | DARK  
Price = 0  
priceCondition = MARKET  
validFrom = IMMEDIATE 
validTill = NEXT_MATCH (Optional. If set, the order will be 
rejected if the order book is not in an auto match state).  

Market at Open Order 
Valid during the Opening Auction 
only. 
 

Visibility = TRANSP ARENT  
Price = 0  
priceCondition = MARKET  
validFrom = IMMEDIATE 
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Order Type Required Fields 

Fill and Kill Limit Order 
 

Visibility = TRANSPARENT | DARK  
price = valid price  
priceCondition = LIMIT  
validFrom = IMMEDIATE 
validTill = NEXT_MATCH 

Fill or Kill Limit Order 
 

Visibility = TRANSPARENT | DARK 
price = valid price  

minimumVolumeCondition = MULTIPLE_ORDERS  
minimumQty = orderQty  
priceCondition = LIMIT  
validFrom = IMMEDIATE 
validTill = NEXT_MATCH 

Fill or Kill Limit Order  

Specified to fill less than full 
order qty. 
 

Visibility = TRANSPARENT | DARK 
price = valid price  

minimumVolumeCondition = MULTIPLE_ORDERS  
minimumQty = value less than orderQty  
priceCondition = LIMIT  
validFrom = IMMEDIATE 
validTill = NEXT_MATCH 

Fill or  Kill Market Order 
 

Visibility = TRANSPARENT | DARK  
price = 0 

minimumVolumeCondition = MULTIPLE_ORDERS  
minimumQty = orderQty  
priceCondition = MARKET  
validFrom = IMMEDIATE  
validTill = NEXT_MATCH 

Iceberg Limit Order 
 

Visibility = TRANSPARENT  
price = valid price  
orderQtyOpen > 0  
orderQtyOpen < orderQty  
priceCondition  = LIMIT  
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated  order book)  
validTillData = valid time if GOOD_TILL_TIME 

Discretionary Limit Order 

Visibility = TRANSPARENT  
price = valid price  
priceCondition = LIMIT  
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time if GOOD_TILL_TIME 
discretionaryCondition = FIXED  
discretionaryOffset Ticks > 0 if bid else < 0 , specified as 
#fractional ticks.  

Discretionary Iceberg Limit Order 

Visibility = TRANSPARENT  
price = valid price  
orderQtyOpen > 0  
orderQtyOpen < orderQty  
priceCondition = LIMIT  
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time if GOOD_TILL_TIME 
discretionaryCondition = FIXED  
discretionaryOffsetTicks > 0 if bid else < 0 , specified as 
#fractional ticks.  
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Order Type Required Fields 

Transparent Pegged Order 

Visibility = TRANSPARENT  
price = 0 
priceCondition = PEG_BEST_BID (if Bid) | PEG_BEST_OFFER (if 
!Bid)  
pegMarketPla ce = TBBO | EBBO 
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH 
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillDat a = valid time if GOOD_TILL_TIME 
pegCapPrice > 0  
pegOffset < 0 if BEST_BID else > 0.  Specified as 
#fractional ticks, must make up whole ticks.  

Dark Pegged Order 

Visibility = DARK  
price = 0 
priceCondition = PEG_BEST_BID (if Bid) | PEG_BEST_OFFER (if 
!Bid)  PEG_MIDPOINT 
pegMarketPlace = TBBO (only in integrated orderbook)  | EBBO 
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY| 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time if GOOD_TILL_TIME 
pegCapPrice > 0  
pegOffset in fractional ticks, may be positive and negative 
regardless of Bid or Offer.  

Pegged Iceberg Order 

Visibility = TRANSPARENT  
price = 0 
orderQtyOpen > 0  
orderQtyOpen < orderQty  
priceCondition = BEST_BID (if Bid) | BEST_OFFER (if !Bid)  
pegMarketPlace = TBBO | EBBO 
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH  
validFromData = valid time  if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY 
validTillData = valid time if GOOD_TILL_TIME 
pegCapPrice > 0  
pegOffset < 0 if BEST_BID else > 0.  

Dark Limit Order with Minimum 
Volume (MAQ) 
 

Visibility = DARK  
price = valid price  

minimumVolumeCondition = MULTIPLE_ORDERS  
minimumQty = orderQty  or less  
priceCondition = LIMIT  
validFrom = IMMEDIATE | GOOD_FROM_TIME 
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY 
validTillData = valid time if GOOD_TILL_TIME 
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Order Type Required Fields 

Dark Pegged Order with 
Minimum Volume (MAQ) 

Visibility = DARK  
price = 0 

minimumVolumeCondition = MULTIPLE_ORDERS  
minimumQty = orderQty  or less  
priceCondition = PEG_BEST_BID (if Bid) | PEG_BEST_OFFER (if 
!Bid) | PEG_MIDPOINT 
pegMarketPlace = TBBO (only in integrated orderbook)  | EBBO 
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH (only for integrated order book)  
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY| 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time if GOOD_TILL_TIME 
pegCapPrice > 0  
pegOffset in fractional ticks, may be positive and negative 
regardless of Bid or Offer.  

Transparent Pegged Order with 
Discretion 

Visibility = TRANSPARENT  
price = 0 
priceCondition = PEG_BEST_BID (if Bid) | PEH_BEST_OFFER (if 
!Bid)  
pegMarketPlace = TBBO | EBBO 
validFrom = IMMEDIATE | GOOD_FROM_TIME | 
GOOD_FROM_NEXT_AUTOMATCH 
validFromData = valid time if GOOD_FROM_TIME 
validTill = NEXT_MATCH | GOOD_TILL_TIME | GOOD_TILL_DAY | 
GOOD_TILL_NEXT_AUTOMATCH (only for integrated order book)  
validTillData = valid time if GOOD_TILL_TIME 
pegCapPrice > 0  
pegOffset < 0 if BEST_BID else > 0.  Specified as 
#fractional ticks, must make up whole ticks.  
discretionaryCondition = FIXED  
discretionaryOffsetTicks > 0 if bid else < 0  

 
 

7.3 Private Order Event Flow 

This section describes the resulting private order events published by the Matching Engine. 
The private flow describes the life cycle of the order. The public flow, manages the public display of 
the order. These two flows are independent. 
 
Whenever either the client or the Turquoise System performs an order action, a private orderbook 
event message is sent on the private order event flow. The actual message disseminated is 
EmapiPrivateOrderbookEvent . 
 
This event message contains most of the user specified order attributes. These attributes are, with a 
few exceptions listed below, not changed by the Turquoise System. This means that if the client did 
not specify certain fields, and the System applied defaults, the default will not be shown in the 
private event message. The client specified initial value will instead be forwarded. 
 
In addition to a copy of the input attributes, there are additional output fields supplied in the private 
order book event. These fields are described below. 
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7.3.1 Order Event Types/Sub Types 

7.3.1.1 eventType 

May be one of the base order event types INSERT, UPDATE, and CANCEL: 
 

 INSERT will be generated once when the order is initially inserted. This is performed by sending 
an EmapiOrderInsertReq  message to the System. If the response (EmapiOrderInsertRsp ) 
containing the field statusCode  is equal to EmapiStatusCodes.OK , then the order has been 
accepted by the System. 

 
The response also contains the field EmapiOrderInsertRsp.privateOrderID , uniquely identifying the 
order in the System. The response field remainingQuantity  included gives the remaining quantity 
after an attempt to match the order was made. 
 

 UPDATE is generated upon any subsequent change to the order including partial or full fills, 
client order updates, or system induced updates. Order Update is performed by sending an 
EmapiOrderUpdateReq message to the System. 

 
If the response (EmapiOrderUpdateRsp) containing the field statusCode  is not equal to 
EmapiStatusCodes.OK , the order has not been updated. This will mean previous versions of the order 
remains active in the system. 
 
The EmapiOrderUpdateReq message must contain all order fields as specified on the 
EmapiOrderInsertReq . It is not possible to specify only changed fields. The EmapiOrderUpdateReq 
message is therefore a copy of the EmapiOrderInsertReq  with two exceptions: 
 

o The Private Order ID of the order that is updated must be supplied in the field 
EmapiOrderUpdateReq.privateOrderId . 
 

o The quantity of the order is specified as a relative quantity on the Order Update while it is an 
absolute value on Order Insert. For example, a quantity of -200 in an EmapiOrderUpdateReq 
means that the residing order quantity should be decreased by 200.  
 

 

 CANCEL is generated once at the end of the order life cycle when it is removed from the System. 
Order Cancel is performed by sending an EmapiOrderCancelReq  message to the System. The 
Private Order ID of the order that is cancelled must be supplied in the field 
EmapiOrderCancelReq.privateOrderId . 

 
If the response (EmapiOrderCancelRsp ) containing the field statusCode  is not equal to 
EmapiResponse.OK, then the order remains active in the System. 
 
The response also includes the field quantityCancelled , which gives the quantity of the order at the 
time it was cancelled. 
 

NOTE: An Order Cancel will be rejected if either the User was not authorised to cancel the order, or 
the order is already cancelled. 

 
The following additional fields provide further information about the event: 
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7.3.1.2 sourceOfEvent 

This is either USER or SYSTEM: 
 

 USER indicates that the source of the event is an explicit action taken by a user. 

 SYSTEM indicates that the source of the event is an action taken by the system. 
 

Note: An initial USER event may trigger a number of SYSTEM events. For example, this happens when a 
user by an explicit update makes an order so generous that it matches. 

 

7.3.1.3 eventSubType 

This indicates the type of event with a greater level of detail. The set of sub-event types is likely to 
increase over time. 
 

7.3.1.4 eventSubType, eventType, and sourceOfEvent 

The valid combinations of EventSubType/EventType /sourceOfEvent  are as listed below; orderbook 
event types: 
 

EventSubType EventType SourceOfEvent 

INSERT INSERT USER 

PARTIALLYFILLED UPDATE SYSTEM 

FILLED UPDATE SYSTEM 

MASSCANCEL CANCEL USER/SYSTEM 

UPDATE UPDATE USER 

FILLED CANCEL SYSTEM 

USERDISABLED CANCEL SYSTEM 

USERDISABLED UPDATE SYSTEM 

USERDELETED CANCEL SYSTEM 

USERDISCONNECTED CANCEL SYSTEM 

USERDISCONNECTED UPDATE SYSTEM 

EXPIRED CANCEL SYSTEM 

CANCEL CANCEL USER/SYSTEM 

PRICERECALCULATED UPDATE SYSTEM 

CANCEL_DUE_TO_PRICE_BAND CANCEL SYSTEM 

CANCEL_DUE_TO_STATE_CHANGE CANCEL SYSTEM 

 

7.3.2 Private Order ID 

When an order is inserted, the TTS will assign an ID to the order. This ID is unique within the system 
and over time. This private order ID will follow the order through its lifecycle. It is returned to the 
client in the EmapiOrderInsertRsp  message and will be included in all private event messages. 
 
The client is required to specify the private order ID when performing an Order Update or Order 
Cancel. 
 

7.3.3 Public Order ID 

If the order is also published on the public order book event flow, it will be assigned a public order 
ID. This public ID is also unique within the System and over time. The public order ID is included in 
the private order book event message. This means that the client can find out if a public order is 
identical to one of the cƭƛŜƴǘΩǎ ǇǊƛǾŀǘŜ ƻǊŘŜǊǎΦ 
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Note: It is not possible to backtrack from a public order book event message to the associated 
private order book event. It is only possible to link from private event to public event. This is to 
maintain anonymity for public orders. 

 

7.3.4 Actual Price 

This field displays the current display price of the order. 
 

 For a Limit order, this price  is always the same as the supplied Limit Price. 

 For a Market order, the actualPrice  displays the price that the order is currently set to. 

 For a Peg order, the actualPrice  displays the current price of the order 
 

7.3.5 Type of orderbook and Priority 

The following fields define the current matching state of the order: 
 

 Priority group 

 Priority 
 

7.3.5.1 Type of orderbook 

There are two types of orderbooks at Turquoise: 
 

 Integrated ς May contain both visible and dark orders. 

 Dark ς Contains only dark orders. 
 

7.3.5.2 Priority Group 

Defines which priority group the order is currently residing in. A lower priority group number beats a 
higher one. The priority group numbers are not guaranteed to be consecutive; however, they will be 
positive integers. 
 
For example, as transparent orders have priority over dark orders on a price level, transparent 
orders will have a lower priority group number than dark orders. 
 

7.3.5.3 Priority 

The current time priority of the order. A lower number beats a higher one. It is a positive integer. 
The priority numbers assigned to orders may not be consecutive. 
 

Note: The priority number is not a timestamp, (but it can be used to determine the Matching Engine 
order of a set of identical orders, placed on the same Orderbook ID, within the same millisecond). 

 

7.3.6 orgOrderQty and publicOrderQty 

7.3.6.1 orgOrderQty 

This is the original volume of the order. Initially, this volume is set by the system to the same as 
value orderQty Φ LŦ ǘƘŜ ƻǊŘŜǊ ƛǎ ƴƻǘ ŜȄǇƭƛŎƛǘƭȅ ǳǇŘŀǘŜŘ ōȅ ǘƘŜ ŎƭƛŜƴǘΣ ǘƘŜ ŦƛŜƭŘΩǎ ǾŀƭǳŜ ǊŜƳŀƛƴǎ ǘƘŜ ǎŀƳŜ 
for the duration of the lifespan of the order. 
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An explicit OrderUpdate  message performed by the client affecting the orderQty  field will also change 
the orgOrderQty  field by the same amount. 
 

7.3.6.2 publicOrderQty 

This is the volume that is shown publicly to other clients (i.e. on the public orderbook). Initially, this 
volume is set by the system to the same as value orderQtyOpen . It is then maintained by the system 
according to the relevant matching rules. 
 

Note: For FIX emulation purposes, CumQty = orgOrderQty - orderQty  

 

7.3.7 Time of Entry and Time of Modification 

Timestamps that determine when the order was entered and modified. 
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7.4 Public Order Event Flow 

7.4.1 Public Order Book Event Message 

Each order change that is to be made publicly available is published on the Public Order book Event 
flow. The message used is EmapiPublicOrderbookEvent . 
 
The contents of the public order book event is a subset of the information supplied on the Private 
Order Book Event flow. 
 
However, in order to protect client information, there are some differences in the events generated 
on the Private compared to Public flows. Here are some examples: 
 

 An order is updated and loses priority as a result of the update: 
 
o The Private Flow will receive an Update. 
o The Public Flow will see a Cancel followed by an Insert with a new Public Order ID. It is not 

possible for anyone but the owner to know whether the new order is really a new order, or 
an update of an order that was previously in the book. 

 

 An order is inserted and is completely filled upon entry with an order in the book: 
 

 The Private Flow will see an Insert, Update (trade), and Cancel for the incoming order. 
o There will not be any Public Order events for the incoming order. (There will be an Update 

with reduced quantity for the resting order.) 
 

Note: A public order event contains only the eventType  field and does not provide any information 
about eventSubType  or SourceOfEvent . 

 
 

7.4.2 Order Book State Change Message 

One or more of these messages is sent every time the state of an order book changes due to either a 
scheduled change: e.g. the move from Auction to Automatch in the morning or, e.g. an ad-hoc 
Market Operations implemented intraday halt of the order book.  In some cases, it is the correct 
interpretation of a combination of each of these single-purpose messages that allows you to derive 
the correct current order book state. 
 
When setting up your subscriptions, use the pUserObject (see 8.1.2.5), such that you can see the 
origin flows of the duplicate EmapiOrderbookStateChangeEvent messages you will receive if 
subscribing to both the MBL_L1_FLOW and the PUBLIC_ORDER_FLOW.  
 
Here are some notes for the EmapiOrderbookStateChangeEvent message attributes: 
 
automatch: indicates whether the order book is currently scheduled to be in an automatch state. 
auction: indicates whether the order book is currently scheduled to be in an auction state. 
orderbookTradingPhase: an arbitrary text label for the status of the order book (do not code against 
this). 
orderbookObsolete: flag indicating that the copy of the public order book should be dropped.  For 
orders that were on the public order book prior to this flag being sent, that are to be reinstated after 
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the condition causing this flag to be sent has been cleared, will be re-inserted into the public order 
book flow by TTS. 
tradeHaltEvent: a message is sent with this value set to TRADE_HALT when a halt goes into effect.  
When the order book is taken out of halt, it will send another message with this value as 
TRADE_HALT_LIFTED. 
tradeHaltType: the value FULL_HALT implies no order entry is possible ς a total halt and cease of 
client interactions on that order book.  The value NO_MATCHING means that order entry is possible: 
i.e. the order book is in an Auction state (orders can be entered, the uncrossing then occurs when 
the halt is lifted: see the resumeTime.  During this time you can also expect to see 
EmapiAuctionEvent messages being sent out). 
tradeHaltReason: a reason as to why the halt is in effect. 
resumeTime: the time at which the halt will be lifted. 
orderBook: the order book that this message pertains to. 
 
Some examples of message sequences are below: 
 
When going into a trade halt followed by an auction, the EmapiOrderbookStateChangeEvent 
messages below should be published (NB:  note that Automatch is still set to TRUE throughout): 
 
1. A message showing a tradeHaltEvent of 1 with the applicable tradeHaltReason and a 
tradeHaltType of 2 (FULL_HALT). 
2. A message showing orderbookObsolete of TRUE. 
 
When taking the orderbook from Halted to Auction, you should see: 
 
1. A message showing the tradeHaltType dropped to 1 (NO_MATCHING) i.e. orders can now be 
entered into the system. 
2. A message showing orderbookObsolete of TRUE. 
3. EmapiAuctionEvent message showing zeroes and the uncrossing time. 
 
When going from Auction to Continuous Trading, you should see: 
 
1. A message showing the tradeHaltEventType put back to 2. 
2. A message showing no trade halt associated attributes set, with orderbookObsolete set as 
TRUE. 
3. A message showing no trade halt associated attributes set, with orderbookObsolete set as 
FALSE. 
4. Any trades that arose from the uncrossing. 
 
 

7.4.3 Maintaining an image of an Order Book 

A copy of an Order Book can be built with the EmapiPublicOrderbookEvent and 
EmapiPrivateOrderbookEvent messages and the EmapiOrderbookStateChangeEvent message. 
 
The following guidance describes an approach to building an orderbook.  
 
A public order event arrives with event type CANCEL:  
 
ω Locate the order in the orderbook using the PublicOrderId. 
ω Delete the order. 



 

  www.tradeturquoise.com 

 
57 

ω The priority field and orderQty does not have any significance when deleting orders. 
 
A public order event arrives with event type INSERT:  
 
ω Find all active orders for price level and side. 
 
ω Traverse orders and compare:  
o priorityGroup:        A lower priority group number beats a higher. 
o priority:                    A lower priority beats a higher priority. 
 
A public order event arrives with event type UPDATE:  
 
ω Locate the order in the orderbook using the PublicOrderId. 
ω Update the order. 
 
ω Traverse orders and compare:  
o priorityGroup:        A lower priority group number beats a higher. 
o priority:                    A lower priority beats a higher priority. 
 
It is recommended to use the PublicOrderId as identification of an order. This will be unique during 
the day. 
 
Example: 
 

 There is one visible buy order in the order book with price 12.10 and priority 4000. 

 A new visible order with price 12.09 and priority 1 is behind the first order because the price is 
worse. 

 There is one visible buy order in the order book with price 12.10 and priority 4000. 

 A new visible order with price 12.10 and priority 72000 beats the first one since the group 
number is lower. 
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7.5 L1  

In the TTS it is possible to subscribe to market-by-level events, which in Turquoise is restricted to 
only Level 1 (i.e. top of the book) MBL messages.  For depth of book you have full depth available in 
the Public Orderbook flow. 
 
During an Auction state, these flows disseminate an indicative auction price and no aggregated 
depth. In Automatch, the flows include aggregated volumes per price level to the depth configured 
for the flow: 
 

 L1 ς One/Top level 
 

7.5.1 Auction States 

The EmapiAuctionEvent  is disseminated whenever the indicative auction price and/or any of the 
associated volumes change. The event includes the quantity that can be traded and any imbalance. 
All visible orders that contribute to the auction are included. 
Note that iceberg orders participate with their reserve volumes included. 
 

7.5.2 Automatch States 

The EmapiMblEvent  message is distributed during Automatch only. Only visible orders are included. 
I.e. dark orderbooks are not published and dark orders in integrated orderbooks are also NOT 
included. 
 
The market-by-level updates are delta updates. This implies that only the price level affected by an 
update is published. 
 
In the initial snapshot, the L1 price level is made available. A client application should mirror the 
price level and apply future delta updates. 
 
The initial snapshot when subscribing for all levels to the client will contain the following data. The 
initial snapshot is framed with a start snapshot and end snapshot  
 
EmapiMblEvent example messages 
 
operation=ADD, ord erbookside=Bid, price=9.75 volume=234  
operation=DELETE, orderbookside=Ask, price=9.80 volume=80  
operation=UPDATE, orderbookside=Ask, price=10.0, volume=190  

 
 

7.6 Order Book State Change Message 

Order book state changes are also sent on the public order book flow. The actual message is 
EmapiOrderbookStateChangeEvent . Messages are sent when the order book changes state or is 
halted/halt lifted.  

7.7 Information on Trades 

The TTS creates a trade whenever there is a match between orders. 
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There is both a Public Trade Flow, and a Private Trade Flow for each Participant. When two parties 
match, there is one Public Trade message and two Private Trade messages ς one for each 
participanǘΦ LŦ ǘƘŜ /ƭŜŀǊƛƴƎ aŜƳōŜǊ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΣ ǘƘŜƴ ŀƴ ŜȄǘǊŀ ǇǊƛǾŀǘŜ άŘǊƻǇ 
ŎƻǇȅέ ǘǊŀŘŜ ƳŜǎǎŀƎŜ ǿƛƭƭ ōŜ ǎŜƴǘ ǘƻ ǘƘŜ /ƭŜŀǊƛƴƎ aŜƳōŜǊΦ 
 

7.7.1 Private Trade Events 

Private trade events are disseminated in the EmapiPrivateTradeEvent  message. A selection of the 
supplied information in the Private Trade Event message is below.  Please see the 
EmapiPrivateTradeEvent  for full details: 
 

Field Description 
orderBook  ID of order book traded. 
typeOfTrade  One of 

 NEW trade 

 BUSTED trade 
subTypeOfTrade  The different subtypes define whether the trade happened in an Auction or in 

Automatch. 
isBid  True if this private trade refers to the bid side, false if not. This means the buyer will 

receive a message with isBid = true , and the seller a message with isBid = false . 
tradeQty  Trade quantity. 
Price  Trade price. 
t rad eID Unique trade ID in the System and over time.  NB: both parties to a trade will receive 

the same tradeID value for that unique instance of a trade. 
dealId  All trades that are created at the same matching event receive the same dealId . It is 

guaranteed to be unique in the TTS and over time. 
ownMember 
ownUser 
 

Owner Data for the party to which the Private Trade is directed. (The buyer if isBid = 

true , the seller if isBid = false ). 

ownOrderId  
 

Order ID of the order participating. This field may be null  if the trade cannot be 
tracked to an order. 

ownMessageRef 
 

Carried through from messageRef supplied on order. 

ownInfoText  Carried through from infoText  supplied on order. 
isAggressor  
 

Indicates whether the party is the aggressor in the trade. 

updateLastPaid  If the trade is to update the last price paid in reference data and on prints, this field is 
set to true, otherwise it is set to false . 

timeOfTrade  Time of trade. The format is yyyy - MM- ddTHH:mm:ss.SSS 

 

7.7.2 Public Trade 

Public trade events are disseminated in the EmapiPrivateTradeEvent  message. A selection of the 
supplied information in the Public Trade Event message is below.  Please see the 
EmapiPublicTradeEvent  for full details: 
 
 

Field Description 
OrderBook  ID of order book traded 
typeOfTrade  One of the following: 

 NEW trade 

 BUSTED trade 
subTypeOfTrade  The different subtypes define whether the trade happened in an Auction or in 

Automatch. 
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Field Description 
timeOfTrade  Indicates when the trade was consummated. 
tradeQty  Trade quantity. 
tradePrice  Trade price. 
tradeID  Unique trade ID in the TTS and over time.  NB: both parties to a trade will 

receive the same tradeID value for that unique instance of a trade. 
dealId  All trades that are created at the same matching event receive the same 

dealId . It is guaranteed to be unique in the TTS and over time. 
lastAuctionPrice  Reflects the price of the last auction. The decimal value is derived by dividing 

this field with the constant EMAPI_DIVISOR_PRICE. 
lowPrice  
highPrice  
totalVolumeTraded  

Trade statistics. 

updateLastPaid  If the trade is to update the last price paid in reference data and on prints, this 
field is set to true, otherwise it is set to false . 

 

7.8 Trading States 

7.8.1 Trading State Type 

An order book can be configured to run through a number of different trading states during a day. A 
trading state can be of one of three different types: 
 

 Automatch ς matching is allowed and incoming orders are continuously matched. 

 Auction ς matching is turned off. When the auction period ends, an uncrossing trade will be 
performed. 

 Halt ς no matching orderbook is halted, orders may be cancelled. 
 

7.8.2 Trade Halt 

During a trade halt, no matching may occur.  
 
The Trade Halt Reason indicates why the orderbook was halted. 
The Trade Halt is a full halt which means that only order cancels may be performed. 
 
When the trade halt is lifted, the orderbook will return to its previous state. The orderbook can 
either be lifted immediately, or at a specified time, or according to a schedule. In all cases, an 
Auction may be performed if the book contains crossing orders. Indicative prices will be 
disseminated during the Auction period. 
 

7.8.3 Order Book State Change Message 

Order book state changes are sent on the public order book flow and on the L1 MBL flow. This 
information is disseminated in EmapiOrderbookStateChangeEvent  message. The state change event 
has the following attributes: 
 

 automatch  ς Information about the orderbook state if true the orderbook is in automatch. 
 

 auction  ς Information about the orderbook state if true the orderbook is in auction. 
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 orderbookTradingPhase ς The current trading phase. (This is a convenient label only. Orderbook 
trading state should be derived from the other values in this event.) 

 
 

 orderbookObsolete  ς If true the contents of the public orderbook is invalid and should be 
discarded. Any client application should make sure to empty their public orderbook. 

 
 

 tradeHaltEvent  ς The Halt Event can be one of the following: 
 

 
o TRADE_HALT 

The order book is trade halted. 
The tradeHaltType  and tradeHaltReason  provide further information. 

o TRADE_HALT_LIFTED 
The trade halt is lifted from the order book. 
The resumeTime indicates, if set, when normal trading will resume. 

 

 tradeHaltType  ς The Halt Event can be one of the following: 
o NO_MATCHING 

Automatching is stopped but order management and order services function as normal.  
o FULL_HALT 

Automatching is stopped. It is only allowed to cancel orders. 
The resumeTime indicates, if set, when normal trading will resume. 

 

 tradeHaltReason  ς The Halt Event can be one of the following: 
o NO_REASON_SPECIFIED 
o TECHNICAL 
o REGULATORY 
o CLEARING 
o DISABLED 

 

 resumeTime ς The planned time for resume trading. The time is specified according to the 24 
hour clock ISO 8601 format e.g. YYYY- MM- DDThh:mm:ss.sTZD (e.g. 1997-07-16T19:20:30.45+01:00). 

 

 orderBook ς The orderbooks affected by the state change 
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7.9 Message Sequencing 

This chapter contains a number of trading scenarios and associated message sequences. The 
following flows are described: 
 

 The Private Order Book flow for each participant. P1, P2, etc. refer to different participants. 
 

 The Public Order Book flow. 
Note that in the flow descriptions below, there are statements such as CANCEL (P2 order). This 
means that a CANCEL is sent out on the order owned by P2. In an anonymous market it will not be 
possible to see that the order actually belonged to P2. 

 
 

 The L1 MBL flow. 
 

 

 The Public and Private Trade flows. 
 

 
In addition to the public and private flows, there are three global flows. These are not explicitly 
described below because the generation of the events is driven by internal events rather than 
requests from participants. 
 

 System Events  is a free text message generated when Market Operations needs to inform 
connected participants about non standard scheduled or ad-hoc events. 

 

 System Status Events  is generated when there is a change to the trading service availability. 
 

 

 Trading Rules Events  is generated when there is an update to the trading rules intraday.  
 

 
The use cases are divided into different sections depending on category. The categories are: 
 

 Order Actions and Automatch Phase 

 Order Actions and Auction Phase 

 Pegged order 

 State Transitions 
 

7.9.1 Order Actions Automatch Phase 

7.9.1.1 Order Insert, and No Fill 

Initial State Empty Main Book 

Event Participant P1 inserts an order to buy 1000 x 12.10 
EmapiOrderInsertReq  / EmapiOrderInsertRsp  

P1 Private Orderbook 
Flow 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 
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Public Orderbook Flow # TypeOfEvent 

1 INSERT 
 

L1 Flow INSERT BID 1000 x 12.10 

Full Flow INSERT BID 1000 x 12.10 

P1 Private Trade Flow -- 

Public Trade Flow -- 

 

7.9.1.2 Order Insert, Partial Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P5 inserts an order to buy 3000 x 12.10 
EmapiOrderInsertReq /EmapiOrderInsertRsp . 
 
The order will trade 2000 with P2. The remaining 1000 of 
the incoming order is booked. 

P2 Private Orderbook 
Flow (Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE FILLED SYSTEM 

2 CANCEL FILLED SYSTEM 
 

P5 Private Orderbook 
Flow (Incoming Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 

2 UPDATE PARTIALLY-
FILLED 

SYSTEM 

 

Public Orderbook Flow # TypeOfEvent 

1 UPDATE (P2 order) 

2 CANCEL (P2 order) 

3 INSERT (P5 order, vol 1000) 
 

L1 Flow CANCEL OFFER 2000 x 12.10 
INSERT BID 1000 x 12.10 
(Resulting in 1000 x 12.10 ς 5000 x 12.11) 

Full Flow Same as L1 

P2 Private Trade Flow Sold 2000 x 12.10 

P5 Private Trade Flow Bought 2000 x 12.10 
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Public Trade Flow 2000 x 12.10 

 

7.9.1.3 Order Insert, Full Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P5 inserts an order to sell 1000 x 12.09 
EmapiOrderInsertReq  / EmapiOrderInsertRsp . 
 
The order will trade 1000 with P1. 

P1 Private Orderbook Flow 
(Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE FILLED SYSTEM 

2 CANCEL FILLED SYSTEM 
 

P5 Private Orderbook Flow 
(Incoming Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 

2 UPDATE FILLED SYSTEM 

3 CANCEL FILLED SYSTEM 
 

Public Orderbook Flow # TypeOfEvent 

1 CANCEL (P1 order) 
 

L1 Flow CANCEL BID 1000 x 12.09 
(Resulting in 3000 x 12.08 ς 2000 x 12.10) 

Full Flow Same as L1 

P1 Private Trade Flow Bought 1000 x 12.09 

P5 Private Trade Flow Sold 1000 x 12.09 

Public Trade Flow 1000 x 12.09 

 

7.9.1.4 Resting Order receives Partial Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P5 inserts an order to buy 1000 x 12.10 



 

  www.tradeturquoise.com 

 
65 

EmapiOrderInsertReq  / EmapiOrderInsertRsp . 
 
The order will trade 1000 with P2. 

P2 Private Orderbook 
Flow (Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE PARTIALLY-
FILLED 

SYSTEM 

 

P5 Private Orderbook 
Flow (Incoming Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 

2 UPDATE FILLED SYSTEM 

3 CANCEL FILLED SYSTEM 
 

Public Orderbook Flow # TypeOfEvent 

1 UPDATE (P2 order, vol 1000) 
 

L1 Flow UPDATE OFFER 1000 x 12.10 
(Resulting in 1000 x 12.09 ς 1000 x 12.10) 

Full Flow Same as L1 

P2 Private Trade Flow Sold 1000 x 12.10 

P5 Private Trade Flow Bought 1000 x 12.10 

Public Trade Flow 1000 x 12.10 

 

7.9.1.5 Order Update, No Priority Change, No Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P2 updates its existing order to sell 1000 x 
12.10 
EmapiOrderUpdateReq / EmapiOrderUpdateRsp. 

P2 Private Orderbook Flow 
(Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE UPDATE USER 
 

Public Orderbook Flow # TypeOfEvent 

1 UPDATE (P2 order, vol 1000) 
 

L1 Flow UPDATE OFFER 1000 x 12.10 
(Resulting in 1000 x 12.09 ς 1000 x 12.10) 

Full Flow Same as L1 
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7.9.1.6 Order Update, Priority Change, No Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P2 updates its existing order to sell 3000 x 
12.10 
EmapiOrderUpdateReq / EmapiOrderUpdateRsp. 

P2 Private Orderbook Flow 
(Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE UPDATE USER 
 

Public Orderbook Flow # TypeOfEvent 

1 CANCEL (P2 order) 

2 INSERT (P2 order, vol 3000) 
 

L1 Flow UPDATE OFFER 3000 x 12.10 
(Resulting in 1000 x 12.09 ς 3000 x 12.10) 

 

7.9.1.7 Order Update, Priority Change, Partial Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P2 updates its existing order to sell 2000 x 
12.09 
EmapiOrderUpdateReq / EmapiOrderUpdateRsp. 
 
The order will trade 1000 with P1. The remaining 1000 
stay in the book. 

P1 Private Orderbook 
Flow (Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE FILLED SYSTEM 

2 CANCEL FILLED SYSTEM 
 

P2 Private Orderbook 
Flow (Updated Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE UPDATE USER 

2 UPDATE PARTIALLY-
FILLED 

SYSTEM 
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Public Orderbook Flow # TypeOfEvent 

1 CANCEL (P2 order) 

2 CANCEL (P1 order) 

3 INSERT (P2 order) 
 

L1 Flow CANCEL BID 1000 x 12.09 
CANCEL OFFER 2000 x 12.10 
INSERT OFFER 1000 x 12.09 
(Resulting in 3000 x 12.08 ς 1000 x 12.09) 

Full Flow Same as L1 

P1 Private Trade Flow Bought 1000 x 12.09 

P2 Private Trade Flow Sold 1000 x 12.09 

Public Trade Flow 1000 x 12.09 

 

7.9.1.8 Order Update, Priority Change, Full Fill 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P1 updates its existing order to buy 1000 x 
12.10 
EmapiOrderUpdateReq / EmapiOrderUpdateRsp. 
 
The order will trade 1000 with P2. 

P2 Private Orderbook 
Flow (Resting Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE PARTIALLY-
FILLED 

SYSTEM 

 

P1 Private Orderbook 
Flow (Updated Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE UPDATE USER 

2 UPDATE FILLED SYSTEM 

3 CANCEL FILLED SYSTEM 
 

Public Orderbook Flow # TypeOfEvent 

1 CANCEL (P1 order) 

2 UPDATE (P2 order) 
 

L1 Flow CANCEL BID 1000 x 12.09 
UPDATE OFFER 1000 x 12.10 
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(Resulting in 3000 x 12.08 ς 1000 x 12.10) 

Full Flow Same as L1 

P1 Private Trade Flow Bought 1000 x 12.10 

P2 Private Trade Flow Sold 1000 x 12.10 

Public Trade Flow 1000 x 12.10 

 

7.9.1.9 Order Peg Recalculation 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 1000 x 12.12 (P3) 

 2000 x 12.13 (P2) 

tоΩǎ ƻǊŘŜǊ ƛǎ ǇŜƎƎŜŘ ǘƻ ǘƘŜ ōŜǎǘ ƻŦŦŜǊ ǇǊƛŎŜΣ ǿƛǘƘ ŀƴ ƻŦŦǎŜǘ 
of -м ǘƛŎƪ όǘƛŎƪ ǎƛȊŜ ƛǎ лΦлмύΦ ¢ƘŜ ƻǊŘŜǊΩǎ ǇŜƎ cap price is 
12.09. 

Event Participant P4 inserts an order to sell 3000 x 12.11. 
EmapiOrderInsertReq  / EmapiOrderInsertRsp . 

P3 Private Orderbook 
Flow (Resting Peg Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE PRICE-
RECALCULATED 

SYSTEM 

 

P4 Private Orderbook 
Flow (Incoming Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 
 

Public Orderbook Flow # TypeOfEvent 

1 INSERT (P4 order) 

2 CANCEL (P3 order) 

3 INSERT (P3 order) 
 

L1 Flow CANCEL OFFER 1000 x 12.12 
INSERT OFFER 1000 x 12.10 
INSERT OFFER 3000 x 12.11 
(Resulting in 1000 x 12.09 ς 1000 x 12.10) 
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7.9.1.10 Order Cancel 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P2 cancels its order. 
EmapiOrderCancelReq / EmapiOrderCancelRsp. 

Px Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 CANCEL CANCEL USER 
 

Public Orderbook Flow # TypeOfEvent 

1 CANCEL (P2 order) 
 

L1 Flow CANCEL OFFER 2000 x 12.10 
(Resulting in 1000 x 12.09 ς 5000 x 12.11) 

 

7.9.2 Order Actions and Auction Phase 

7.9.2.1 Order Insert 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P5 inserts an order to buy 3000 x 12.10 
EmapiOrderInsertReq  / EmapiOrderInsertRsp . 

P5 Private Orderbook Flow 
(Incoming Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 
 

Public Orderbook Flow # TypeOfEvent 

1 INSERT 
 

L1 Flow Auction event: 2000 x 12.10 (1000 imbalance) 

Full Flow Same as L1 
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7.9.2.2 Order Update 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P3 updates its order to buy 3000 x 12.10 
EmapiOrderUpdateReq / EmapiOrderUpdateRsp. 

P3 Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE UPDATE USER 
 

Public Orderbook Flow # TypeOfEvent 

1 UPDATE 
 

L1 Flow Auction event: 2000 x 12.10 (1000 imbalance) 

 

7.9.2.3 Order Cancel 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1) 2000 x 12.10 (P2) 

3000 x 12.08 (P3) 5000 x 12.11 (P4) 
 

Event Participant P2 cancels its order 
EmapiOrderCancelReq  / EmapiOrderCancelRsp . 

P2 Private Orderbook Flow 
(Cancelled Order) 

# TypeOfEvent SubEventType SourceOfEvent 

1 CANCEL CANCEL USER 
 

Public Orderbook Flow # TypeOfEvent 

1 CaNCEL 
 

L1 Flow Auction event: 0 x 0 (no execution possible) 
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7.9.2.4 Order Cancelled at end of Auction because of Valid Till Condition 

Initial State The order book is in auction state. 

Book is 

BID OFFER 

1000 x 12.09 (P2) 2000 x 12.10 (P1) 

tмΩǎ order is set to be valid until next automatch state. 

Event The state changes to an automatch state. 

P1 Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 CANCEL CANCEL SYSTEM 
 

Public Orderbook Flow # TypeOfEvent 

1 OrderBookStateChangeEvent, Automatch 

2 CANCEL (P1 order) 
 

Orderbook State Change 
Event 

Automatch YES 

Auction NO 

Trade Halt Event - 

 

L1 Flow INSERT BID 1000 x 12.09 
(Resulting in 1000 x 12.09 ς 0 x 0) 

 

7.9.3 Pegged Order 

7.9.3.1 Order Insert Empty Orderbook 

Initial State Empty Main Book 

Event Participant P1 inserts a peg order to buy 1000 x 12.11. 
Request fails no events on any flow. 
EmapiOrderInsertReq  / EmapiOrderInsertRsp  

P1 Private Orderbook Flow -- 

Public Orderbook Flow -- 

 

7.9.3.2 Order Insert 

Initial State Book is. 

BID OFFER 

1000 x 101 (P2)  
 

Event Participant P1 inserts a pegged bid order with 
offset -100 and cap price 110. 
EmapiOrderInsertReq  / EmapiOrderInsertRsp  
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P1 Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 INSERT INSERT USER 
 

Public Orderbook Flow # TypeOfEvent 

1 INSERT 
 

L1 Flow INSERT BID 1000 x 100 

Full Flow INSERT BID 1000 x 100 

 

7.9.3.3 New Order Peg Recalculated 

Initial State Book is. 

BID OFFER 

1000 x 101 (P2)  

2000 x 100 (P1)  
 

Event Participant P3 inserts a bid order for 3000 at 105. 

 
EmapiOrderInsertReq  / EmapiOrderInsertRsp  

P1 Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 UPDATE PRICE-
RECALCULATED 

SYSTEM 

 

Public Orderbook Flow # TypeOfEvent 

1 INSERT  3000 x 105 

2 CANCEL 2000 x 100 

3 INSERT 2000 x 104 
 

L1 Flow INSERT BID 3000 x 105 

Full Flow INSERT BID 2000 x 105 

 

7.9.4 State Transitions 

7.9.4.1 Closed -> Auction Phase 

Initial State The order book is in inactive state. 

Event The state changes to an auction state. 

Orderbook State Change 
Event 

Automatch NO 

Auction YES 

Trade Halt Event - 
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7.9.4.2 Auction -> Automatch 

Initial State The order book is in auction state. 

Event The state changes to an automatch state. 

Orderbook State Change 
Event 

Automatch YES 

Auction NO 

Trade Halt Event - 

 

 

7.9.4.3 Automatch -> Auction 

Initial State The order book is in automatch state. 

Event The state changes to an auction state. 

Orderbook State Change 
Event 

Automatch NO 

Auction YES 

Trade Halt Event - 

 

 

7.9.4.4 Auction -> Post Trade 

Initial State The order book is in auction state. 

Event The state changes to an inactive state. 

Orderbook State Change 
Event 

Automatch NO 

Auction NO 

Trade Halt Event - 

 

 

7.9.4.5 Automatch -> Halted 

Initial State The order book is in automatch state. 

Event The order book is halted. 

Orderbook State Change 
Event 

Automatch YES 

Auction NO 

Trade Halt Event TRADE_HALT 
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7.9.4.6 Halted -> Auction 

Initial State The order book is in auction state, and halted. 

Event The halt is lifted. 

Orderbook State Change 
Event 

Automatch NO 

Auction YES 

Trade Halt Event TRADE_HALT_LIFTED 

 

 

7.9.4.7 Automatch -> Post Trade (End of day) 

Initial State Book is 

BID OFFER 

1000 x 12.09 (P1)  

tмΩǎ ƻǊŘŜǊ ƛǎ ǎŜǘ ǘƻ ōŜ ǾŀƭƛŘ ǳƴǘƛƭ ŘŀȅΣ ƻǊ ǾŀƭƛŘ ǳƴǘƛƭ ǘƘŜ 
current date. 

Event The order book state changes to the state when expired 
orders are deleted. 

Orderbook State Change Orderbook obsolete YES 

Automatch NO 

Auction NO 

Trade Halt Event - 

 

P1 Private Orderbook Flow # TypeOfEvent SubEventType SourceOfEvent 

1 CANCEL EXPIRED SYSTEM 
 

 
 
 

7.10 Quoting 

 
The EMAPI supports a Quoting message type which allows orders to be placed on both the bid and 
the ask side of more than one orderbook (from within the same sequence stream) in a single 
message.  Key concepts are included below.  
 

There are three ƛƳǇƻǊǘŀƴǘ L5Ωs associated with managing quotes: 

- Quote Replace ID (quoteReplaceId) 

Each QuoteInsertReq is associated with a user defined quote replace ID. This ID is used by the 
system matcher when determining which quotes to replace according to the following formula: 

1. For a given order book remove all residing quotes for the relevant member that have a quote 
replace ID that matches the one specified in the QuoteInsertReq . 
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2. Insert new quotes for those where the relevant order book ID is specified in the QuoteInsertReq. 

A QuoteInsertReq will never affect any other order books than the ones that are contained within 
the transaction.  

Note:  There are no quote cancel operations, a quote cancel is simply expressed as a quote insert 
with volume 0. 

- Private quote ID (clientDefinedQuoteId) 

A private quote ID is assigned by the client application to each individual quote leg in a 
QuoteInsertReq. Any private trade event involving a quote will reference this quote ID in the 
ownMessageRef attribute. 

- Quote ID (quoteId) 

The PublicOrderID within an EmapiOrderbookEvent is set to the PublicQuoteID in order to allow 
participants to identify their quotes within a public/shadow orderbook. 

Below are some illustrations of the typical message flow associated with managing quotes. 

EmapiQuoteInsertReq/Rsp ς no Match 
Interactive flow 

Client                                    Server 
   | ---------------     EmapiQuoteInsertReq              --------------->|  
   |< --------------     EmapiQuoteInsertRsp              ----------------|  

Private flow participant owning the quote being entered 

Client                                    Server 
   |< ------------- EmapiQuoteEventPrivate                ----------------|  

Public flow 

Client                                    Server 
   |< ------------- EmapiPublicOrderbookEvent        ----------------|  

 
EmapiQuoteInsertReq/Rsp ς Partial Match Against Order Book 
Interactive flow 

Client                                     Server 
   | ---------------     EmapiQuoteInsertReq                --------------->|  
   |< --------------     EmapiQuoteInsertRsp                ----------------|  

Private flow participant owning the quote being entered 

Client                                      Server 
   |< ------------- EmapiQuoteEventPrivate (INSERT)         ----------------|  
   |   * Shows quotes status prior to match i.e. full volume.              | 
   |                                                                       | 
   |< ------------- EmapiPrivateTradeEvent                  ----------------|  
   |                                                                       | 
   |< ------------- EmapiQuoteEventPrivate (UPDATE)         ----------------|  
   |   * Quote volume is decreased with the traded volume.                 |  

 

Private flow participant owning order residing in the order book 

Client                                       Server 
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   |< ------------- EmapiPrivateTradeEvent                    ---------------|  
   |< ------------- EmapiPrivateOrderBookEvent (UPDATE)       ---------------|  
   |< ------------- EmapiPrivateOrderBookEvent (CANCEL)       ---------------|  
              * This order is completely traded 

Public flow 

Client                                       Server 
   |< ------------- EmapiPublicTradeEvent                     ---------------|  
   |< ------------- EmapiPublicOrderbookEvent (CANCEL)        ---------------|  
   |< ------------- EmapiPublicOrderbookEvent (INSERT)        ---------------|  

OrderInsertReq/Rsp ς full match against quote 
Interactive flow 

Client                                       Server 
   | ---------------     EmapiOrderInsertReq                 --------------->|  
   |< --------------     EmapiOrderInsertRsp                 ----------------|  

Private flow participant owning the order being entered 

Client                                       Server 
   |< ------------- EmapiPrivateOrderBookEvent (INSERT)       ---------------|  
   |   * Shows order status prior to match i.e. full volume.                | 
   |                                                                        | 
   |< ------------- EmapiPrivateTradeEvent                    ---------------|  
   |   * Complete match against order residing in book                      | 
   |                                                                        | 
   |< ------------- EmapiPrivateOrderBookEvent (UPDATE)       ---------------|  
   |   * Shows order status post match, volume is zero since                | 
   |     there was a complete match.                                        | 
   |                                                                        | 
   |< ------------- EmapiPrivateOrderBookEvent (CANCEL)       ---------------|  

Private flow participant owning quote residing in the order book 

Client                                       Server 
   |< ------------- EmapiPrivateTradeEvent                    ---------------|  
   |< ------------- EmapiQuoteEventPrivate (UPDATE)           ---------------|  
   |   * Volume is zero since quote is completely traded                    | 
   |< ------------- EmapiQuoteEventPrivate (CANCEL)           ---------------|  
 * This quote is completely traded 
 

 
 
Public flow 

Client                                       Server 
   |< ------------- EmapiPublicTradeEvent                     ---------------|  
   |< ------------- EmapiPublicOrderbookEvent (CANCEL)        ---------------|  
       * There is only one public event since                               | 
         the entered order is completely matched and                        | 
         is never inserted.                                                 | 
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8. EMAPI Library 
The EMAPI library is a message-oriented API that contains a library of methods which enable a client 
application to interact with the TTS via a set of valid EMAPI message types. Specifically, the methods 
enable the client application to send and receive EMAPI messages. The library of methods and 
messages are provided either in C++ or Java. 
 

Native Threads and Thread-safety Considerations 

The EMAPI API is thread safe and re-entrant, allowing the application to invoke an API method from 
multiple threads. However, the API will have a built-in limitation of how many concurrent API calls 
can be active simultaneously. By default, this limitation is set to 5 concurrent calls. In case an 
application concurrently invokes more than 5 API calls, the call is blocked until a previous call has 
completed.  
 
API event callbacks are done in context of a single thread created and managed by the API, ensuring 
that the calls to the callback handler are serialized. The callback is not done in context of any locks. 
The application may invoke API methods within the context of the callback. 
 
Since the same thread is used to receive and dispatch events received from the TAX gateway, 
blocking the calling thread in any of the callback methods will cause the API layer to stop receiving 
messages from the trading system. Messages will be queued on the trading engine system side 
within the TAX gateway serving the particular session. If this queue exceeds a configurable size, the 
trading system will terminate the session to the client application. 
 
The EMAPI C++ library internally uses threads for the Linux/SUN platforms and native threads are on 
the Windows platform. 
 

EMAPI Divisor 

EMAPI contains a divisor to ensure decimal values are converted to integers. This is maintained 
within the libraries and is consistent with the number of decimal places supported by Turquoise. The 
divisor should be applied in the following manner: 
 

 Transactions sent to Turquoise should be multiplied by either: 
EmapiConstants.EMAPI_DIVISOR_VOLUME if quantity or EmapiConstants.EMAPI_DIVISOR_PRICE if 
a price field. 
 

 Transactions received from Turquoise should be divided by either: 
EmapiConstants.EMAPI_DIVISOR_VOLUME if quantity or EmapiConstants.EMAPI_DIVISOR_PRICE if 
a price field. 
 

 

8.1 EMAPI C++ 

The following section describes the methods in the in the EMAPI C++ library. 
The EMAPI C++ library is a shared library to which the user application can link.  
A user application can establish one or more sessions with the TTS. Each session with the TTS is 
managed as a C++ object instance of type EmapiSession .  
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The EMAPI messages that are sent/received have get and set methods for field access and 
modification. All of the messages use as their base, the message class MessageDataIf . 
 

Note: An EMAPI message does not have a fixed size and may contain a structure of objects at any 
depth. 

 

8.1.1 MessageDataIf 

The MessageDataIf  class is the base class for all EMAPI messages. The MessageDataIf  has the 
following methods. 
 

8.1.1.1 MessageDataIf::getMessageName 

The getMessageName method returns the name of the message; e.g. EmapiOrderInsertReq . 
 

Parameters 

none  

 

Return 

Message name string 

 

Syntax 

const std::string getMessageName();  

 

8.1.1.2 MessageDataIf::toString 

The method toString  will transform a message to a printable string. The method is a convenience 
method and can be used if there is a need for logging or displaying messages in a readable format. 
 

Parameters 

none  

 

Return 

String displaying fields and their values. 

 

Syntax 

const std::string toString();  

 

8.1.1.3 MessageDataIf::getMessageType 

The method getMessageTypeEnum returns an enumerated value for the message. The enumerated 
values start at zero. 
 

Parameters 

none  

 

Syntax 

const int getMessageType();  

 




