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DISCLAIMER

THE INFORMATION CONTAINED HEREIN AND THE FINANCIAL INFORMATION EXCHANGE
PROTOCOL (COLLECTIVELY, THE "FIX PROTOCOL") ARE PROVIDED "AS1S" AND NO PERSON OR
ENTITY ASSOCIATED WITH THE FIX PROTOCOL MAKES ANY REPRESENTATION OR WARRANTY,
EXPRESS OR IMPLIED, AS TO THE FIX PROTOCOL (OR THE RESULTS TO BE OBTAINED BY THE USE
THEREOF) OR ANY OTHER MATTER AND EACH SUCH PERSON AND ENTITY SPECIFICALLY
DISCLAIMS ANY WARRANTY OF ORIGINALITY, ACCURACY, COMPLETENESS, MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. SUCH PERSONS AND ENTITIES DO NOT WARRANT
THAT THE FIX PROTOCOL WILL CONFORM TO ANY DESCRIPTION THEREOF OR BE FREE OF
ERRORS. THE ENTIRE RISK OF ANY USE OF THE FIX PROTOCOL ISASSUMED BY THE USER.

NO PERSON OR ENTITY ASSOCIATED WITH THE FIX PROTOCOL SHALL HAVE ANY LIABILITY FOR
DAMAGES OF ANY KIND ARISING IN ANY MANNER OUT OF OR IN CONNECTION WITH ANY USER'S
USE OF (OR ANY INABILITY TO USE) THE FIX PROTOCOL, WHETHER DIRECT, INDIRECT,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL (INCLUDING, WITHOUT LIMITATION, LOSS OF DATA,
LOSS OF USE, CLAIMS OF THIRD PARTIES OR LOST PROFITS OR REVENUES OR OTHER ECONOMIC
LOSS), WHETHER IN TORT (INCLUDING NEGLIGENCE AND STRICT LIABILITY), CONTRACT OR
OTHERWISE, WHETHER OR NOT ANY SUCH PERSON OR ENTITY HAS BEEN ADVISED OF, OR
OTHERWISE MIGHT HAVE ANTICIPATED THE POSSIBILITY OF, SUCH DAMAGES.

DRAFT OR NOT RATIFIED PROPOSAL S (REFER TO PROPOSAL STATUS AND/OR SUBMISSION
STATUS ON COVER PAGE) ARE PROVIDED "AS-IS" TO INTERESTED PARTIES FOR DISCUSSION
ONLY. PARTIES THAT CHOOSE TO IMPLEMENT THIS DRAFT PROPOSAL DO SO AT THEIR OWN
RISK. IT ISA DRAFT DOCUMENT AND MAY BE UPDATED, REPLACED, OR MADE OBSOLETE BY
OTHER DOCUMENTSAT ANY TIME. THE FPL GLOBAL TECHNICAL COMMITTEE WILL NOT ALLOW
EARLY IMPLEMENTATION TO CONSTRAIN ITSABILITY TO MAKE CHANGESTO THIS
SPECIFICATION PRIOR TO FINAL RELEASE. IT ISINAPPROPRIATE TO USE FPL WORKING DRAFTS
ASREFERENCE MATERIAL OR TO CITE THEM AS OTHER THAN “WORKS IN PROGRESS’. THE FPL
GLOBAL TECHNICAL COMMITTEE WILL ISSUE, UPON COMPLETION OF REVIEW AND
RATIFICATION, AN OFFICIAL STATUS ("APPROVED") TO THE PROPOSAL AND A RELEASE NUMBER.

No proprietary or ownership interest of any kind is granted with respect to the FIX Protocol (or any rights therein).
Copyright 2003-2007 FIX Protocol Limited, al rights reserved
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1 Introduction

1.1 Background

The purpose of this document is to provide recommendations for best practices for the usage of FIX by exchanges
and ECNs. The work was conducted under the FIX Protocol Limited (FPL) umbrella within the FPL Exchanges /
ECN Working Group (EEWG). OMX and Deutsche Borse started the work prior to the EEWG being reestablished
on June 1, 2006. Thework between OMX and Deutsche Bérse resulted in the Proposal for a Harmonized Exchange
Standard document that served as input to the EEWG. The document is available on the FPL website of the EEWG
(http://www.fixprotocol .org/documents/2654/Harmonized Exchange Standard v1 0O Draft.pdf ).

In generd, FIX offers alarge variety of possibilitiesin order to be able to cover various requirements. However,
existing implementations of FIX interfaces to exchanges and ECNs often differ for the same requirement, e.g. how
to convey changes to the quantity of an existing order from the user to the exchange. The EEWG bdieves that
increased awareness about such differences in conjunction with guidelines for amore consistent usage across
exchanges and ECNsis important to achieve a more widespread adoption of FIX in these environments.

The FIX messages used in this document are based on FPL’s FIX 5.0 released December 30", 2006. The
recommendations and guidelines in this document are not necessarily specific to certain asset types unless explicitly
Stated.

The protocol message flows covered by this document include:
Orders
Execution Reports
Trading Session and Security Status

Theremainder of the document is made up of the following chapters:
- Chapter 2 briefly describes the different areas of interest for which this document provides

recommendations for best practices.
Chapter 3 isthe main section and details the various issues that have been discussed in the EEWG and
presents recommendations and guidelines for best practices.
Chapter 4 shows, where applicable, detailed messege flows for the issues described in Chapter 3.
Appendix A covers usage examples of various exchanges for anumber of issues described in Chapter 3.
Appendix B contains additional discussions and comments related to the issues described in Chapter 3.

1.2 Summary of Recommendations
The following sections list the key messages for exchanges that are explained in detail in Chapter 3.

1.2.1 Identification

ClOrdID should be mandatory as currently designated in the FIX specification. OrigClOrdID and OrderID
should be conditionally required for order identification in the case of order modifications and del etions.
Exchanges do not need to check ClOrdID for uniqueness and can treat orders with duplicate values as
separate entries.

Exchanges offering enforcement of ClOrdID uniqueness should limit its scope to active orders within each
order book.

Exchanges should issue two order identifications (private and public) whereby the private one does not
change, i.e. is persistent.

Key fields for security identification can only be specified in the context of a specific asset class.

Thefield Symbol and the fields Securityl D/Securityl D Source should be conditionally required where a
message has a mandatory Instrument component block.
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The text associated with the enum value “8” of the field Securityl DSource should be given amore generic
description, e.g. “Marketplace assigned identifier”.

Market segments should be defined by means of a separate (new) message in FIX.

Thefield TradingSessionID should be used to refer to an extended period of time that can easily also be
expressed informally in terms of the trading day (e.g. entire day, half-day, multi-day).

Thefield TradingSessionSublD should be used to refer to trading phases that a trading session consists of
(e.g. pre-open, continuous trading, closing, post-trading).

Thevaluesfor TradingSessionlD and TradingSessionSublD should remain subject to bi-latera agreement
between counterparties but anumber of common values are suggested.

Thevaluesfor TradingSessionID and TradingSessionSublD should be used to restrict the validity of orders
or quotesto these periods (e.g. “DAY”, “PRE-OPENING”) whereas complex order restrictions should use
the field Execlnst (e.g. i="ImbalanceOnly”).

1.2.2 Order Handling

Status requests for orders that have become inactive (cancelled, filled, expired) should be optional.
Exchanges offering status requests for inactive orders should limit the scope to the current business day and
return an execution report with quantity and status information.

Modification requests for orders that have become inactive (cancelled, filled, expired) should bergected in
the sameway as an invalid order identification.

Theranking of an order for price/time priority should not be based on the order identification issued by the
exchange since thiswould require the reassignment of the exchange identifier.

Orders should be persistent during order modification, i.e. the order continuesto exist, relevant fields are
modified and the exchange does not issue a new order identification (OrderID).

Key quantity fields are total investor quantity (OrderQty), tota executed quantity (CumQty), last executed
quantity (LastQty), remaining quantity (LeavesQty).

Thefield OrderQty should be interpreted as new total investor quantity. The representation of adeltavalue
could be offered as an additional option but should be done so with a (new) separate field, e.g. DeltaQty.
In-flight modifications should be alowed and supported.

Order entry and modification from different sources should not require different methods for order
identification across FIX and non-FIX interfaces.

Order entry and modification from different sources should require execution reports to be returned only
viathe interface issuing the request. Drop-copies can be provided on an optional basis.

Drop-copies of fills should use Trade Capture Reports instead of Execution Reportsif the receiver does not
need order status updates.

1.2.3 Performance

Ordersthat are (partidly) filled upon hitting the book should result in asingle execution report with
execution type “ Trade” and order status “(Partially) Filled”.

Ordersthat are automatically cancelled (I0C/FOK) should result in a single execution report with
execution type “ Trade” and order status “Cancelled”, quantity field CumQty shows if (partial) fill occurred.
Multiplefillsof an order in asingle match operation should result in a single execution report for al partial
fillsoccurring in asingle match. This should be conveyed with a (new) separate message, e.g.

M assExecutionReport.

Theissue of response messages by an exchange should be configurable for requests related to quotes.
Pending order states should be avoided with only a single execution report returned upon completion or
rejection of arequest.

Mandatory, unsolicited transfer of order restatements should be avoided in general. If necessary, the
transfer should include only active orders at the beginning of atrading session and al orders at the end of a
trading session.

Corporéate actions should either lead to the deletion of all corresponding active orders or the adjustment of
price and/or quantity. In both cases, a confirmation of the changes should be sent to the user.
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1.2.4 Market Data

Status changes that apply to a single security should use the SecurityStatus message.

Status changes that apply to a group of securities should use the TradingSessionStatus message and store
the (exchange specific) group namein anew field SecurityGroup as part of the Instrument component
block.

Market events including state changes and that may or may not change the trading rules should be
communi cated by means of a (new) separate message, e.g. MDEvent or by additiond fieldsin the
SecurityStatus message.

1.2.5 Additional Topics

Order rgections during specific trading phases not allowing order management should result ina
BusinessM essageReject messege with reject reason 4 = “Application not available’

Order rgections due to lack of authorization should result in a BusinessM essegeRej ect message with reject
reason 6 = “Not authorized”

1.3 Summary of Changes to the FIX Specification

Some of the recommendationsin this document require a formal change to the FIX specification if they are to be
adopted. This section briefly lists merely these changes. A separate, formal document with detailed message and
field definitions is required to submit these changes to the FIX Globa Technical Committee for approval. This
should be the next step and conducted by the technica sub-group of the EEWG.

1.3.1 Identification

Field OrigClOrdID and OrderID should be conditionally required for order modification and deletion

Field ClOrdID should be optiona for drop-copies of execution reports sent to other sessions.

Field Symbol and the fields Securityl D/SecuritylDSource should be conditionally required whenever a
message has a mandatory Instrument component block

Field SecuritylD Source should have 8="Marketplace assigned identifier” (currently “Exch Symb”)

There should be a new message to describe market segments comprising a list of securities, trading sessions
and asingle schedule.

1.3.2 Performance

There should be a new message to bundle multiple fills occurring in asingle match in asingle message.
There should be new entriesin the Order State Change Matrix showing the “final status’ approach for IOC
and FOK orders. There should aso be adiagram to further illustrate the state changes for orders.

1.3.3 Market Data

There should be a new field SecurityGroup in the Instrument component block to contain exchange specific
names related to a group of securitiesin order to convey status information for more than one security with
asingle message

Thevalues of field SecurityTradingStatus are incomplete. The field should either be converted to a free
string type or ageneric integer vaue such as 99="other” should be added in conjunction with an additional
field describing the content, e.g. SecurityTradingStatusText.

Fields SecurityTradingStatus and HaltReason should be added to the market data messages MarketData-
SngpshotFullRefresh and M arketD atal ncrementa Refresh to enable bundling of orderbook and status data
There should be a new message MDEvent or additional fieldsin the SecurityStatus message to convey
market data events other than price or status changes.
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2 Areas of Interest

2.1 Introduction
The EEWG discussed awide range of issues that have been grouped into different areas as described below.

2.2 ldentification

The usage and interpretation of fieldsin FIX that are intended to identify messages and/or entities is one of the
crucia areas where harmonization can lead to benefits for users of exchanges and ECNs. Thereevant fields for
identification sometimes aso depend on the asset classinvolved.

Topicsin this areaarereated to the identification of orders, securities and trading sessions.

2.3 Performance

Performance is one of the main drivers for exchanges and ECNs. An electronic interface needs to support this target,
especialy in terms of the number of messages required for a specific business workflow. FIX was not designed with
performance as a prime target. With the development of the FAST Protocol for the transport of FIX messages, the
focus has shifted and the reduction of messages that need to be sent in the first place becomes very important.

Topicsin this area are message bundling, pending order states, restatement of orders and corporate actions.

2.4 Order Handling

Order entry and subsequent changes are at the core of FIX sinceitsinitial version. FIX was originaly developed for
trading between the buy-side and the sell-side. An exchange and ECN environment behaves differently in some
respect astheindividual order of auser typically interacts with alarge number of orders from other users. Some of
the concepts discussed in this area are quite fundamental so that existing systems of exchanges and ECNs might not
be easily adapted to fulfill the recommendations described. The understanding is rather to see the recommendations
as abasis for the design of anew system or whenever major changes to an existing system are planned.

Topicsin this areaare order lifetime, order modification and order entry and modification from different sources.

2.5 Market Data

Market datais a separate area and also covered by its own FPL working group Market Data and Optimization
(MDOWG). However, there are some specific aspects in the way exchanges and ECN digtribute market data to users
including data vendors. Recommendationsin this area are provided to and discussed with MDOWG wherever
useful. MDOWG recommendations have recently been approved by the FIX Globa Technicad Committee and
included in Version 5.0 of the FIX specification.

Topicsin this area are the change of trading session status and change of security status.

2.6 Additional Topics

This areas includes miscellaneous, smaller topics. Currently, only order rejections are discussed in this area.
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3 Issues and Discussion Points

3.1 Identification

3.1.1 Order Identification

FIX providesanumber of fields for the identification of orders, some of which are meant for the buy-side
(exchange/ECN user) and others that are meant for the sell-side (exchange/ECN). Each side has more or less one
key field to identify an order. FIX foresees the client order identification field CIOrdID for the exchange user to
identify an order when it is sent to the exchange. FIX allows the exchange to assign an identification to this order
using the field OrderID.

Currently in the FIX specification, the ClOrdID is mandatory for order entry, modification and deletion requests
submitted viaFIX and its values need to be unique for aspecific institution and business day, possible even across
multiple days if the order is valid beyond the current business day. Every change of an order by the user requires the
sender to provide a new, unique ClOrdID. Thisalows achaining of messagesreated to an order. The current order
can be identified by the most recent value of ClOrdID.

The OrderID is mandatory in the response to order entry but optional for order modification and deletion requests.
The OrderlD does not need to change in response to order modification requests, i.e. thisisleft up to the exchange.
If it isprovided by the exchange its most recent value can be used to identify the current order.

Thus, an order can be uniquely identified either by means of the last accepted CIOrdID or the OrderlD once an order
has been accepted by the receiver. Cancel/replace requests that the receiver rgectsresult in the ClOrdID to be
consumed without changing the CIOrdID of the order. Using ClOrdID as identification allows sending a request for
an order before the receiver has issued an OrderID, e.g. for immediate cancellation or modification of an order. The
concept of FIX goes one step further by protecting the sender from entering an order more than once. The unique
nature of ClOrdID enables the receiver to reject an order if he previously received an order with the same ClOrdID
(and the PossResend or PossDup flag, depending on the situation, is not set). Thisbehavior is currently required by
FIX. In case of verbally submitted orders which lack avaue for ClOrdID, FIX also allows the receiver to compare
order details (e.g. side, quantity) of subsequent ordersto determineif an order is aduplicate.

The following sections discuss the key issues in the area of order identification, implementation options and provide
recommendations for best practices.

3.1.11 Mandatory vs. Optional Nature of CIOrdID and OrderID

A mandatory nature of ClOrdID for al usage cases does not reflect current practice for anumber of exchanges.
Exchanges typically receive orders from many different participants, each of which likely has his own order
identification scheme. The order identification values of the participants are stored as additional information but are
usually not used to identify or access an order. Exchanges typically issue their own order identification (OrderID)
and often require this information for any subsequent actions on this order. ClOrdID can be specified by the user but
often needs to be mapped to the OrderID by the exchange to process the request internally.

The following three interface models exist as current practice of exchanges:
1. Exchangeonly maintains its own identification (OrderID)
2. Exchange maintains its own identification (OrderlD) and the identification of the user (ClOrdID)
3. Exchange only maintains the user identification (ClOrdID)

Thefirst and third model only offer asingle order identification which is deemed inferior to the second mode which
inturn is more complex than the other two. The recommendation for the second model needs to distinguish between
the entry of new orders and changes to existing orders.
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Usage of ClOrdID will not deliver the best performance compared with OrderID if mapping needs to occur but is
more user friendly. On the other hand, usage of OrderID doesnot dlow the user to modify or delete orders which
the exchange has not confirmed yet and provided their identification for. The mandatory nature of ClOrdID for order
entry, modification and deletion as currently defined by FIX for electronically submitted orders, is therefore
confirmed. Equally, the mandatory nature of OrderID in the Execution Report from the exchange for these new
orders for messages to the original sender and session is confirmed. However, drop-copies to other locations of a
user across separate sessions should be allowed to omit ClOrdID and only contain OrderID as uniqueness of
ClOrdID isunlikely to be provided by the user across multiplelocations. Otherwise, genuine responses and drop-
copies might contain the same CIOrdID.

Thevaue of ClOrdID has limited value outside of the FIX session during which it was originally provided to the
exchange. ClOrdID serves primarily as a message identifier to enable chaining of requests and responses, i.e. the
user isrequired to provide anew ClOrdID value for a modification or deletion athough herefers to an existing
entity. OrderlD serves as a unique entity identifier issued by the exchange. It should be stable over the lifetime of
the order.

Drop-copies of fills can be provided with Trade Capture Reportsinstead of Execution Reportsin cases where the
recipient does not require order status information. This might be the case for clearing firms but is not appliceble to
fail-over locations that will still require Execution Reports.

The modification or deletion of existing orders should be possible in two variants in terms of order identification, i.e.
by means of OrigClOrdID or OrderlD, whereby OrderID is preferred as soon as it has been made available by the
exchange. The current FIX specification does not foresee existing ordersto be soldy identified with the exchange-
assigned identification (OrderID). However, thisisrequired in the following cases.

Order was not el ectronically submitted, e.g. provided via telephone, followed by an electronic Execution
Report

Order was electronically submitted through a legacy exchangeinterface that does not accept auser-
assigned order identification

Order needsto be changed from a user location that did not originally enter the order and received a drop-
copy without avaue for ClOrdID

Option | Behavior Best Practice
1 ClOrdID and OrigClOrdID are mandatory, OrderID isunused or used for first
ClOrdID

2 ClOrdID and OrigClOrdID are mandatory, OrderID is optional

w

ClOrdID and OrigClOrdID are optiond, OrderID is mandatory

4 ClOrdID ismandatory, OrigClOrdID and OrderID are conditionally required for order X
modification and deletion

3.1.1.2 Enforcement of CIOrdID Uniqueness by the Exchange

The enforcement of ClOrdID uniqueness by the exchange could require ClOrdID to be provided for all order entries,
regardless whether they are conducted through an electronic interface or verbally submitted whereby the el ectronic
interface can be FIX aswell asnon-FIX (proprietary). FIX limits the scope of uniqueness to the orders submitted
electronicaly viaFIX. Unlessthereisonly asingle, electronic FIX interface, it does not seem to berealistic to
recommend complete enforcement. Unless ClOrdID is also used internaly by the exchange, the check for
uniqueness on incoming ordersis likey to reduce the achievable performance.

The check isrequired in case of the usage of the field PossResend. If the flag PossResend is set, the receiver should
check to seeif the message has been previously received using the CIOrdID which serves as the message identifier.
If thereceiver has seen the order, he can ether ignore the duplicate or send back an Execution Report with the
current status of the order. If the flag PossDup is sent, the message sequence number is used to check uniqueness. If
thereceiver has seen the order, then the order is to be dropped and ignored.
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However, avalidation of ClOrdID vaues on a best effort basis and within awell defined scope is likely to be
beneficia to the user aso in the absence of the aforementioned flags. Validation should be limited to the orders that
arestill in the book (active orders) and uniqueness should only be considered per sender and order book. The
possihilities to offer such functiondity without impacting performance depend on the exchange architecture and
makes specific recommendations impractical.

It should be noted that exchanges offering to enforce ClOrdID uniqueness need to be aware of potentia misuse by
users that can resend order entries without having to consider duplicates, e.g. in arecovery stuation.

Option | Behavior Best Practice
1 Check CIOrdID and reject orders with duplicate values
2 Do not check ClOrdID and treat orders with duplicate values as separate entities X

3.1.1.3 Persistence of Exchange Issued Order Identification

The exchange issued order identification (OrderID) is not required to change upon every order modification. The
FIX specification even requests it to be unique for each chain of orders. However, issuing anew OrderID for order
modifications changing the price or increasing the quantity is common practi ce for some exchanges that use order
identification fields for ranking purposes of matching algorithms supporting price/time priority. Thelatter is not
recommended in order to avoid dependencies between the two functionalities (order identification and ranking).

OrderID isrecommended as private or static identification that does not change over the lifetime of an order. FIX
aready provides SecondaryOrderID as an additional field for order identification by the exchange. This field should
be used as apublic or dynamic identifier that changes depending on the specific rules of the exchange. It should also
be theidentifier distributed in the market dataif the exchange supportsthat level of granularity. Another example for
its usage are reserve orders where the exchange wants to hide the nature of the order by issuing anew order
identification each timeit isreplenished. OrderID then represents the reserve order and its parameters and is only
known to the originating user and the exchange.

Option | Behavior Best Practice
1 Issue single order identification and optionally change it during the order lifetime
2 Issue two order identifications (private/static and public/dynamic) whereby the private X
one does not change

3.1.2 Security Identification

3.1.2.1 Introduction
Marketplaces support various types of security (or book) identifiers. Conventions differ by:

Asset class (equity, fixed income, options, futures, commaodity, FX, energy, etc)
0 Equitiesare e.g. sometimes traded using symbols that are more or less very short mnemonic
names
0 Options often have symbals that are composed of a mnemonic for the underlying, the strike price
and the expiration month
Geographicd location
0 CUSIP' sarecommon intheUS
0 SEDOL’sinthe UK
o0 ISIN’sin large parts of the world
Market place
0 Reutersusetheir native RIC's
0 Native gatic synthetic ID’ s (proprietary identification)
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Someidentifiers are used in the investor trading interface, othersin the marketplace interface, while yet others are
more applicable to clearing / settlement. When a single marketplace offers trading in multiple books the book and
security might need separate identifiers (e.g. asymbol for trading and an ISIN for settlement). In cases where
multiple marketplaces trade the same security they could choose the same symbol, but that requires that the
marketplace itself is represented in the message (could beimplied asin the connection to a specific marketplace).

FIX covers different identifier types quite well. However, thereis aneed for more clarity in order to promote

standardization:

The <Instrument> component is mandatory in orders and the Symbol (55) tag is thereby mandatory
according to the FIX 5.0 specification (not shown in FIXimate). As not all markets use Symbols, the
mandatory nature of thistag is aproblem for some exchanges and leads to unintended usages. Given that
Symbol isnot arepeating group there is no reason for it to be arequired field, other than it was the most
common identifier for equities.
The <Instrument> component block provides the field SecuritylD (48) and a SecuritylDSource (22) vaue
of 8 = “Exchange Symbol”. The question iswhat the relationship between this and the Symbol (55) tagis.
Should marketplaces use Symbol or SecuritylD + SecuritylDSource = 8? We have found no reason to
support such an additional exchange symbol.
The SecurityDesc (107) tag is used as an identifier in certain domains (futures and unstandardized options).
The FIX specification does not explain when and how thisfield is relevant (see examples for security
identifier in Volume 1 of the FIX Specification). It ise.g. unclear why the SecuritylD (48) is not used
instead (they are both String values).
When a marketplace starts to use FIX and requires support for anative, marketplace-specific, security
identifier, it seems that a new enum needs to be added to the SecuritylDSource (22). The existing enum
values are quite different in nature and some correspond to specific marketplaces. Asthe current
SecuritylDSource = 8 (Exchange Symbol) has little meaning, we propose that the description is changed to
“Marketplace assigned identifier” and the enum vaue is used for that purpose.

The recommendation is to see the single field Symbol and the two fields SecuritylD and Securityl DSource as two
equally valid options to represent a mandatory Instrument component block. They should be conditionaly required,
thus eliminating the need to define an artificial value for Symbol in cases where there is no applicable value. The
fields SecuritylD and SecuritylDSource should be required in the absence of the field Symbol.

3.1.2.2

Key Fields for Security Identification

Thereis afairly large number of fields in the <Instrument> component block that can be used in the context of
security identification. The following table list those that are deemed to be most relevant for exchange environments

and one or more asset classes.

FIX 5.0 (<Instrument> Component Block)
Reg’'d | Comments

Tag | Field Name
55 | Symbol

65 | Symbol Sfx

Y

Common, *“human understood”
representation of the security.

Securityl D value can be specified if no
symbol exists (e.g. non-exchange traded
Collective Investment Vehicles) Use
“[N/A]” for products which do not have
asymbol.

Used in Fixed Income with a value of
“WI” to indicate “When Issued” for a
security to be reissued under an old
CUSIP or ISIN or with avaue of “CD”
to indicate a EUCP with lump-sum
interest rather than discount price.

EEWG Comment

For securities where Symbol isan
eigibleidentifier.
Used for:
1. security traded on symbolic name
2. identifying an underlying symbol
(requires additional fields for
complete identification). When
various symbology can be used,
parties need to agree on what is
used
Also used for equitiesto identify class
and preferred stocks
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FIX 5.0 (<Instrument> Component Block)

meaturity. Applicable for standardized
derivatives which are typically only
referenced by month and year (e.g. S& P
futures). Note MaturityDate (afull date)
can aso be specified.

48 | SecuritylD N | Takesprecedence in identifying security | Alternative identifier as specified in
to counterparty over SecurityAltID SecuritylDSource
block. Requires SecuritylDSource if
specified.
22 | SecuritylDSource N Required if SecuritylD is specified. Modified description for value 8 =
“Marketplace assigned identifier”
461 | CFICode N Indicates the type of security using ISO | Part of aternative identifier for
10962 standard, Classification of derivatives (options vs. futures).
Financia Instruments (CFl code) values. | Details see below.
It isrecommended that CFICode be
used instead of SecurityType for non-
Fixed Income instruments.
200 | MaturityMonthY ear N | Specifiesthe month and year of Part of alternative identifier for

derivatives

541 | MaturityDate N | Specifies date of maturity (afull date). | Part of alternative identifier for
Note that standardized derivatives which | derivatives. Used instead of
aretypicaly only referenced by month | MaturityMonthY ear when there are
and year (e.g. S& P futures). May use multiple strikes per month.
MaturityMonthY ear and/or this field.

When using MaturityMonthY ear, it is
recommended that markets and sell
sdesreport the MaturityDate on all
outbound messages as a means of data
enrichment.

202 | StrikePrice N Used for derivatives, such as options Part of aternative identifier for
and covered warrants derivatives

207 | SecurityExchange N Market used to help identify a security. | Vaues are MICs. Used when the
Valid values: See"Appendix 6-C" identifier provided aboveis not

aufficient to identify the execution
venue.

100 | ExDestination N Execution destination as defined by Vauesare MICs.
institution when order is entered. Valid
values: See "Appendix 6-C"

106 | Issuer N Name of security issuer (e.g. Used to identify issuer of abond
International Business Machines,

GNMA). seedso Volume 7:
"PRODUCT: FIXED INCOME - Euro
Issuer Vaues"
107 | SecurityDesc N Security description Used for complex securities (e.g.

drategies) or display purposes (human
readable representation)
In fixed income it is used to provide a
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FIX 5.0 (<Instrument> Component Block)

description of abond, eg. "GM 8.375
07/15/2033"
Char 1 Char 2 Char 3 Char 4 Char 5 Char 6
Category | Group Scheme Underlying Asset Delivery Stdized/Non-Sid
o= C=Cdl A=American B=Basket P=Physical S=Standardized
Options | P=Put E=European S=Stock-Equities C=Cash terms (maturity
M=0Cther | X=Unknown D=Interest rate/ X=Unknown date, strike price,
X= (/@) notional debt sec (/@) contract size)
Unknown T=Commodities N=Non-
(/@) C=Currencies standardized terms
I=Indices X=Unknown (n/a)
O=Options
F=Futures
W=Swaps
M=COther
X=Unknown (n/a)
CFI codefor options
Char 1 Char 2 Char 3 Char 4 Char 5 Char 6
Category | Group Underlying Asset Delivery Stdized/Non-Sd | Strategy
F= F=Financial | A=Agriculture, P=Physical S=Standardized | S=Strategy
Futures Futures forestry, and fishing C=Cash terms (maturity O=Outright
C= B=Basket X=Unknown | date, strike price, | X=Not
Commodity | S=Stock-Equities (for | (n/a) contract Size) applicable /
Futures financial future) or N=Non- undefined
M=Others Services (for standardized
X= commodities futures) terms
Unknown D=Interest rate/ X=Unknown
(/@) notional debt sec (n/a)
C=Currencies
I=Indices (for
financia futures) or
Industrial Products
(for commodities
futures)
O=Options
F=Futures
W=Swaps
M=COther
X=Unknown(n/a)
CFI codefor futures
3.1.2.3 Recommendations for Unique Security Identifiers

Dueto the different nature of asset classes and the acceptance of different standards for identification in different
parts of the world, it does not make sense to issue a single recommendation for exchanges. The following table
recommends the key fields that should be used in various asset classes whereby there might be more than one
alternative.
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Assat Class Identification Method | Key Fields Comment
Equities Symbol Symbol, Symbol Sfx Use Symbol Sfx in case of
Optiona: SecurityExchange multiple trading venues
ID SecuritylD, SecuritylDSource
Optiond: SecurityExchange
Futures Complex Securityl D, SecuritylDSource, Use Symbol to contain non-
Symbol, CFICode, SecurityDesc, | unique product ID
MaturityMonthY ear
Options Symbol Symbol
Option characteristics Symbol, Symbol Sfx, CFICode, Use Symbol and Symbol Sfx
(month, year) MaturityMonthY ear, StrikePrice to contain underlying
Option characteristics Symbol, Symbol Sfx, CFICode, Use Symbol and Symbol Sfx
(date) MaturityDate, StrikePrice to contain underlying
Complex SecurityDesc Exchange specific
Fixed Income ID Securityl D, SecuritylDSource
Optiond: Symbol Sfx,
SecurityExchange, SecurityDesc,
| ssuer
Foreign Exchange | Symbol Symbol, CFICode, SettiDate Symbol should contain
CCY1/CCY2 where CCY1
and CCY 2 are ISO currency
codes
Commodities Symbol Symbol
ID SecuritylD, SecuritylDSource
Optiond: SecurityExchange

Itisfurther recommended that
- thesinglefield Symbol and the two fields SecuritylD and Securityl DSource should be conditionally

required;

the text associated with the enum value “8” of the field SecuritylDSource should be given amore generic
description, e.g. “Marketplace assigned identifier”.

3.1.3 Trading Session Identification

3.131

Introduction

Trading sessions are components of anumber of FIX messages (e.g. NewOrderSingle). Additionally, FIX provides
messages that are specific to trading sessions (e.g. TradingSessionList). Exchanges have awide variety of models
regarding trading sessions and the term is not used consistently. The following attempts to define trading sessions
and their propertiesin away that should be gpplicable to most exchange environments.

Trading sessions are typically part of an overall data model that starts with amarketplace consisting of one or more
markets. A marketplace may group trading into separate markets. Such grouping is frequent when various asset
classes are traded in one and the same marketplace, e.g. Stock, Fixed Income, Options and Futures. Another type of
segmentation occurs when one exchange covers multiple domiciles, like OMX in Northern Europe and the X etra
system covering German, Irish and Austrian trading. The various markets may have different members (or trading
participants), be served by separate trading systems efc.
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Marketplace

Market A

Market B

Each market can have one or more market segments whereby the criteria for segmentation can be very different and
are usudly driven by business requirements. One market segment could e.g. be configured for wholesale trading,
another for retail. Separate market segments could be devised for liquid stock using continuous auto-execution

facilities, while another segment uses recurring call auctionsto best fit less liquid instruments.

Market A

Market Segment X

Market Segment Y

Market Segment Z

Each market segment includes anumber of securities whereby a security can be part of more than one market
segment, for example when a market is split between wholesale and retail trading.
Within agiven market segment, trading is organized into one or more trading sessions, each of which hasasingle

trading schedule. This schedule defines planned starting and ending times of trading phases that represents elements

of the trading sessions. There can be additiond trading phases that do not have pre-defined times.

Trading Participant . ’7 Trading Session
Market Segment X
Security 1 .
(Order Book) Trading Rule
Trading Session
Trading Schedule
Trading Phase
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The appendix 5.1.2 Trading Session contains anumber of examples for current exchanges.

3.1.3.2 Definition of Market Segments

FIX currently does not offer messages to define market segments. It is recommended to define an explicit
representation of market segmentsin FIX messages. A separate (new) message should include the following
information for each market segment:

Identification and description of the segment

Identification of the exchange to which the segment belongs to
List of securitiesthat are traded within this segment

List of trading sessions that make up trading in this segment

Note that a market segment is not the same as a group of securities for which anew field SecurityGroup is
recommended (see 3.1.2 Security Identification). The latter is merely a means to convey information about more
than a singl e security without having to use arepeating group. A group of securities is not necessarily confined to a
single market segment. The detailed definition of new messages and fields goes beyond the scope of this document
and requires a separate, formal document to be presented to the FIX Global Technicd Committee for gpproval.

3.1.3.3 Definition of Trading Sessions and Trading Phases

The definition of trading sessions and trading phases is quite challenging and needs to take into account the specific
properties of the market, for example the asset classes that are traded and the market model defining the trading
rules. However, there are anumber of principles that can be recommended as guidelines for this task. The terms
used by an exchange to describe sessions and phases differ and it seems unrealigtic to harmonize them. Only the
underlying semantics are relevant and these are comparable.

1. A trading session spans an extended period of time that can easily also be expressed informally in terms of
thetrading day (e.g. entire day, half-day, multi-day)

2. A trading session should dways consist of three basic phases' of which at least the last one is scheduled no
more than once during the entire session.
a  Preparation for trading (e.g. pre-open, opening, pre-trading)
b. Trading (e.g. continuous trading, regular trading)
c. Preparation for ending the trading (e.g. pre-close, closing, post-trading)

3. A trading session has a single schedule that contains at least two timestamps for starting and ending the
session. Additional timestamps related to trading phases during the session can be defined.

4. Trading phases only have a scheduled starting time (if at al). The ending time of atrading phaseis
implicitly given by the starting time of another trading phase or the ending time of the entire session.

5. Trading sessions can overlap within asingle market segment. Trading phases should not overlap within a
given trading session.

Theimplication of the principles are best illustrated by giving a number of examples for business requirements and
corresponding recommendations. It should be noted that other solutions are possible. The usage of multiple
segments, sessions and phases depends on different properties and trading rules an exchange wantsto attach to each
of these elements. The complexity increases with the level of granularity so that the general recommendationisto
distinguish as little as possible and as much as necessary.

* It is debatabl e whether the period after the end of asession (no interaction between exchange and firm possible) should be cons dered a phase or
merely agatus. It is not automaticaly the period between ending and starting time if there is more than one session per day.
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Business Requirement

Recommendation

Trading occurs in the morning aswell asin the
afternoon with a pre-opening phase to start trading. The
market closes for 2 hours during the day.

Define two trading sessions, eg. “Morning”,
“Afternoon”. Define three phases, e.g. “ Opening”,
“Trading”, “Closing” that are valid for both sessions.

Interest rate and equity index derivatives are traded with
two different schedules having alarge overlap. Other
product groups have similar or identical schedules.
Users might only be eigible to trade in a single product
group.
1. Detailed schedules need to be disseminated
electronicaly
2. Schedule information isonly available on the
website and in the documentation of the
exchange

1. Definetwo (or more) trading sessions, e.g.
“Session 17, “Session 2” and assign them to
two market segments, e.g. “Interest Rate’,
“Equity Index”

2. Defineasingletrading session without sending
schedule information and assign it to two
market segments, e.g. “Interest Rate’, “Equity
Index”

3.1.34

FIX Messages for Trading Sessions and Trading Phases

The electronic dissemination of reference data regarding market segments, trading sessions, schedules and phases
should not be required in order to be able to trade. The user should not have to expect a change of the basic structure
every day. Most changes will berelated to the trading schedules.

FIX offersthe message TradingSessionList to describe sessions and phasesin the sense of reference data. The
message TradingSessionListRequest can be used to request descriptions. It is recommended to use multiple
TradingSessionList messages to convey schedules and phases separately. The first message is optional and should
only contain the trading schedule of each session. That should be followed a one additional message per session
containing the different phases without repesating the schedule.

Thefields TradingSessionlD and TradingSessionSublD can be used to identify a session and a phase within that
session. Both fields have data type “string” and can thus contain any value. The following values are assumed to be

most relevant within exchange environments.

TradingSessonID Description

DAY Single session during a calendar day

HALF-DAY Single session during a calendar day

MORNING To beused in conjunction with AFTERNOON and/or EVENING for multiple sessions
during a calendar day

AFTERNOON To beused in conjunction with MORNING and/or EVENING for multiple sessons
during a calendar day

EVENING To beused in conjunction with MORNING and/or AFTERNOON for multiple sessions

during a calendar day

AFTER-HOURS

To beused in conjunction with DAY for secondary session in the evening

SESSION <n>

Multiple sessions with different schedules running in parallel
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TradingSessonSublD | Description

TRADING Phase for normal trading (also called continuous or regular trading)

PRE-OPEN Phase prior to opening with limited interaction and visibility, no matching (same
meaning as PRE-TRADING)

PRE-CLOSE Phase prior to closing with limited interaction and visibility, no matching

PRE-TRADING Phase prior to opening with limited interaction and visibility, no matching (same
meaning as PRE-OPEN)

POST-TRADING Phase after closing with limited interaction and visibility, no matching

OPENING Transition phase to commence regular trading, possibly with limited interaction and

visibility, matching occurs

CLOSING Trangition phaseto end regular trading, possibly with limited interaction and visibility,
matching occurs

OPENING AUCTION Transition phase to commence regular trading by using an auction

INTRADAY AUCTION | Temporary interruption of regular trading to conduct an auction

CLOSING AUCTION Trangition phaseto end regular trading by using an auction

3.1.3.5 Usage of Trading Session and Trading Phase Identifiers

Theidentification of trading sessions and their phasesis static and is likely to be disseminated as reference data prior
to actual trading. Theidentifiers are used during normal trading by the exchange aswell as by the user for various
purposes.

Themain usage by the exchange is the dissemination of status information related to an entire session, its current
phase or related to an individual security. Thisisdiscussed in detail in section 3.4.1 Trading Session and Security
Satus.

The user might also need to use trading session and phase identifiers. The order and quote entry messages
(NewOrderSingle, NewOrderMultiLeg, Quote, MassQuote) contain arepeating group of TradingSessionlD and
TradingSessionSublD. Thisalows to specify trading restrictions for an order or quote by conveying the sessions and
/or phases during which an order or (tradable) quote is alowed to match. One could aso specify just asingle session
or phase representing the last session or phase of the current business day (TimelnForce=0="Day (or Session)”) that
an order or quote isto be active. This shows that the design granularity of trading sessions and phases a so depends
on the trading rules of the given market segment. If the trading of an order or quote can be restricted to specific
periods during a trading session, the trading phases could be chosen to coincide with these periods. The main
advantage of this approach is that the field TradingSessionSublD isastring value and can be chosen at will.

An dternative for the entry of trading restrictionsisto use fields such as Execlnst and TimelnForce, both of which
are enum values, i.e. have arestricted list of permissible values. It is recommended to chose TimelnForce if the
restriction is closely related to a trading phase. Currently, TimelnForce includes the values “ AtTheOpening” and
“AtTheClose’ for this purpose.

There are other trading restrictions that are less related to a trading phase and more to a security. It isrecommended
to use Execlnst for this purpose. For example, there could be a market imba ance for a security that is currently
going through an auction. Users can enter orders that are only vaid if this case occurs. This part of the auction could
be defined as aphase, e.g. order book balancing and orders could specify this phase in TradingSessionSublID.
However, this case is better expressed by using Execlnst that offers avalue * ImbalanceOnly” (Execlnst = ).

The disadvantage of this alternative is that the fields are enum values and additional vaues cannot easily be defined
by an exchange coming up with new market rules but need to approved by the FIX Globa Technical Committee.
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3.2 Order Handling
3.2.1 Order Lifetime

Thelifetime of an order needs to be defined from the perspective of the user. The lifetime ends when dl or partial
information about an order isno longer accessble for the user through an interface of any kind. In generd, FIX
foresees ordersto have an “indefinite” lifetime (limited by the current business day or the date specified in the field
TimelnForce), e.g. the sender of an order can increase its quantity or inquire its status from the receiver at any time.
Thisis not common practice for exchanges where the scopeis more limited and a number of events lead to the end
of an order lifetime, i.e. aterminal state.

Exchangestypicdly only alow their usersto access an order whileit is active and resting in the order book. All
orders are archived for auditing purposes but have a limited lifetime from the viewpoint of an externa party. An
indefinite lifetime would have a severe impact on the performance of an exchange, especialy in the area of
algorithmic trading where there could be avery large number of smal orders.

In an exchange environment, there are a number of possible reasons why the lifetime of an order has ended, i.e. the
order isno longer active.

Order has been completely filled

Order has expired

Order has been cancelled by the trader

Order has been cancelled by the exchange (e.g. corporate action)
Order has been modified and the exchange hasissued anew order

Thelast caseisaspecia case where the lifetime of an order ends but at the same time anew order isissued by the
exchange and inherits most of the characteristics of the previous one.

The following sections discuss the key issues in the area of order lifetime, implementation options and provide
recommendations for best practices.

3.2.1.1 Status Request for Inactive Orders

Ordersthat have been cancelled, filled or that are expired are considered to be inactive orders. Exchanges ensure
reliable ddivery of the final status of such orders to the user. Rejected orders that do not receive an order
identification from the exchange never become active and can be considered out of scope. It should be noted that
this definition does not agpply to stop ordersthat are considered to become active as soon as they have been accepted
by the exchange and not only after they have been triggered. Stop orders could be cancelled or expire without ever
being triggered and would only then become inactive.

Usersare likely to see abenefit if they can inquire the status of inactive orders. However, most exchanges currently
do not offer such afunctiondlity, i.e. inactive orders are not accessible to the user. It might not provide the best
performance but is significantly more user friendly to offer access. Rejecting such requests has the drawback that
one can then not differentiate valid orders from orders that have not existed in the first place. The order
identification given by the user islikely deemed to be unknown in both cases.

Making inactive orders available for status requests by the user can impact the overall performance, especialy if
active and inactive orders are separately stored. It can aso create additional complexities or even inconsistencies if
status requests need to check multiple databases that need to be synchronized as active orders are transferred from
one database to another. Regardless of its implementation challenges, the recommendation isto limit the status
request scope to orders that have become inactive on the current business day. It should not be considered core
functionality and be offered on an optional basis, if at al.
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Option | Behavior Best Practice
1 Return ExecutionReport on an optional basiswith status and quantity information for X

ordersthat have become inactive on the current business day

2 Reject status request in the same way as an invalid order identification

3.2.1.2 Modification of Inactive Orders

Thisissueis similar in nature to the status request for inactive orders although the focus is on orders that have been
filled. The recommendation is to reject modifications of inactive orders even if the increase of the quantity for a
filled order might be useful in an environment with ahigh (manual) effort to create anew order. The feeling is that
this does not apply to electronic trading venues and can therefore be neglected.

Option | Behavior Best Practice
1 Accept increase of order quantity and set order status back to “partidly filled”
2 Reject modification reguest of an inactive order in the same way asan invalid order X
identification

3.2.2 Order Modification

A large number of the attributes of an order can be modified. The vast mgjority of attributesrelate to simple
information about the order without having any further impact upon modification. Thisistypically not the case for
the price and the quantity of an order. The increase or decrease of the executable quantity of an order isby far the
most complex of all order modifications.

FIX providesalarge number of order quantity fields whereby OrderQty is the centra field representing the total
investor quantity. However, some exchanges interpret the order quantity received in a modification request from a
user in adifferent way, either as remaining quantity to be executed or aso as adelta quantity (reative increase or
decrease of the remaining quantity).

The differencesin the representation and interpretation of order quantities across exchanges | eads to significantly
different messege flows. A specia case are so-caled in-flight modifications (IFMs) where order executions occur at
the exchangein parallel to auser sending modification requests for these very same orders. FIX supportsIFMsin
genera but the corresponding FIX message flows are not common practice for al exchanges. Some exchanges do
not support IFMs or even standard order modifications, i.e. users are required to cancel an existing order and enter a
new order with the desired characteristics.

The following sections discuss the key issues in the area of order modification, implementation options and provide
recommendations for best practices.

3.2.2.1 Order Persistence

Order persistence is different from the persistence of an exchange issued order identification as the | atter only
applies to asingle attribute of an order. An entire order can only be considered as new if its status (OrdStatus =
“New”) and executed quantity (CumQty = 0) reflect this.

Some exchanges issue anew order during order modification and behave differently than currently designated in the
FIX specification. Thisistypical for exchanges where the order identification is used for ranking purposes. The
modification of an order that changes its price or increases its quantity typically requires the order to bere-ranked in
the context of a price/time priority matching algorithm. There-ranking is achieved by issuing anew order with a
new order identification (OrderID) and the previous remaining executable quantity (LeavesQty) as new tota
quantity (OrderQty).
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The recommendation is to separate the fields used by the exchange for order identification and ranking. This allows
to modify the relevant (quantity) fields without issuing anew order. It is recognized that the aforementioned
separation might not be achievable with areasonable effort for existing exchange systems. However, the design of
new systems should always foresee the separation.

Option | Behavior Best Practice

1 Order continuesto exig, relevant fields are modified, exchange does not issue new X
order identification (OrderID)

2 Order is replaced by anew order with a new order identification (OrderID), old order
contains previously executed quantity, executed quantity of the new order is zero

3.2.2.2 Key Quantity Fields

The representation and interpretation of quantities is of major importance in the area of order modification. FIX
offers alarge number of fields some of which only capture quantities of the current trading day. It is recommended
that quantity fields related to the current trading day (DayOrderQty, DayCumQty) do not need to be maintained and
communicated by an electronic exchange due to their relatively low significance in such environments. Exchanges
allow ordersto bevalid for more than the current business day but it is the exchange users who typically keep track
of the overall quantities aswell as the quantities traded on each of theindividual days.

Thetotd investor quantity is akey quantity field in FIX. Although it isnot common practice for al exchanges, the
recommendation is to store and maintain this information. It alows the exchange to implement the standard FIX
behaviour for IFMs where the user specifies anew total investor quantity. The exchange can calculate whether the
user intended an increase or decrease of the order quantity regardless of the remaining quantity.

Option | Behavior Best Practice

1 Key quantity fields are total investor quantity (OrderQty), total executed quantity
(CumQty), last executed quantity (LastQty), remaining quantity (LeavesQty), tota
quantity of current day (DayOrderQty), total executed quantity of current day
(DayCumQty)

2 Key quantity fieds are total investor quantity (OrderQty), total executed quantity X
(CumQty), last executed quantity (LastQty), remaining quantity (L eavesQty)

3 Key quantity fields are total executed quantity (CumQty), last executed quantity
(LastQty), remaining quantity (LeavesQty)

3.2.2.3 Interpretation of Field OrderQty

Thefield OrderQty contains anumeric value and is part of the request to modify an existing order. FIX definesthe
content to represent the new total investor quantity, assuming that the receiver maintains the value of the origina
total investor quantity. The existing practice for exchanges shows two more, fundamentally different interpretations
of this field which lead to different behaviors. Some exchanges interpret the value to be the remaining executable
quantity after the modification whereas other exchanges ask for adeltavaue to increase or decrease the remaining
quantity.

The differences are not relevant for new order entries where an absolute value is required and the total investor
guantity equas the remaining quantity by definition due to lack of execution. However, in-flight modifications
(IFMs) cannot be handled in the same way for all three variants.

The exchange cannot determine whether the user wants to increase or decrease the quantity if only the remaining
quantity is maintained. The user might want to reduce the remaining quantity based on outdated information if an
execution occurring in parallel causes the actual remaining quantity to fall below the value specified in his
modification request. Thiswould then cause an increase of the quantity. These exchanges typicaly resolve thisissue
by rejecting IFM s and ensuring that the user has processed al updates from the exchange.

IFMs can easily be supported if thefield OrderQty is interpreted as new tota investor quantity or as ddtavalue. In
the former case, the delta value can be calcul ated as difference between the origina and the new total investor
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quantity whereas the deltavaue is explicitly given in the latter case. The deltavalueisto be applied to the actual
remaining quantity whereby adecrease cannot reduce the quantity below zero. In this case, the order modification
implicitly leads to a cancellation of the order.

Although functionally equival ent, the recommendation is to interpret OrderQty as new total investor quantity. The
variant with the deltavaue could be offered as an additional option. However, the delta value should be stored in a
separate field, e.g. DetaQty, to avoid confusion with the existing field OrderQty. Such afield currently does not
exist.

Option | Behavior Best Practice

1 OrderQty isinterpreted as new tota investor quantity X

2 OrderQty is interpreted as remaining quantity

3 OrderQty isinterpreted as positive/negative delta value to increase/decrease quantity

3.2.2.4 Handling of In-Flight Modifications

Theissue at hand iswhether exchanges should support in-flight modifications (IFMs) with FIX or not. The FIX
specification already provides support for IFMs. Although theissue itself is straightforward, it contains
dependencies to the previoudy described issues for order modification. The recommendation is to allow IFMs based
on the recommendations for the other issues. This means that, upon modification, orders should continue to exist.
Thefield OrderQty is seen as one of the key quantity fields and should be interpreted as the new tota investor
quantity for a modification.

Thedternativeisto prevent IFMs from an exchange point of view. This behavior is deemed to be rather redtrictive
although it protects the user from unintended modifications. It should a so be noted that FIX aready offers the two
fields TransactTime and OrigOrdModTimethat can be used to enable the user to prevent acting upon outdated
information.

An additional concern with the prevention of IFMs by the exchange is the possibility of arace condition for auser
trying to modify an order. The situation can arisein very liquid markets where the order cannot be modified as long
asapartia fill occursafter the user sends the modification request but before the exchange is able to processiit.

Option | Behavior Best Practice
1 Allow in-flight modifications X
2 Prevent in-flight modifications

3.2.3 Order Entry and Modification from Different Sources

There are anumber of scenariosin the FIX specification (see Volume 4, Order State Change Matrices, Scenarios E
Unsolicited/Re nstatement) where verba communication isused for order entry, modification and cancellation.
Primary reason isadisruption in the e ectronic communications link between the user and the exchange. The co-
existence of multiple, electronic (FIX and non-FIX) and non-e ectronic (voice, fax) interfacesisalikely scenario for
exchanges. Non-FIX, proprietary interfaces still dominate the exchange environment.

Not all exchanges permit verba communication asit also depends on the specific regulatory environment. If it is
supported, it istypicaly conducted by Market Operations personnd that have access to the order book. Execution
reports are to be generated for these transactions and are to be submitted back to the participant as soon as the
electronic link becomes available again. This should be part of the reliable transport mechanism that exchanges
typically offer.

I ssues arise from scenarios where interfaces can be used arbitrarily to enter, modify or cancel one and the same
order. Thisislikely to be a common practice for existing exchanges starting to offer access through a FIX interface.
Thisis typically donein addition to and not as areplacement of the existing proprietary interface. The at | east
temporary co-existence of both with apotentia differencein scopeisareguirement for these exchanges. It isnot
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desirable to have to restrict interactions with the exchange to one or the other interface for asingle order. Usersare
interested in a smooth transition where they can use any interface to access their orders.

The following sections discuss the key issues in the area of order entry and modification from different sources,
implementation options and provide recommendations for best practices.

3.2.3.1 Order Identification across FIX and Non-FIX Interfaces

Section 3.1.1.1 Mandatory vs. Optional Nature of CIOrdID and OrderID discusses various models for order
identification and recommends to make OrigClOrdID and OrderID conditionally required for order modification and
deletion. Theissue here iswhether models should be the same across different interfaces or not. The
recommendation is to maximize interoperability by offering the same model across al interfaces of asingle
exchange. It isrecognized that this could be a challenge for existing exchange systems.

Option | Behavior Best Practice

1 Same mode for order identification for every interface X

2 Onemodé per interface with the option of common identification (possibly limited
interoperability)

3.2.3.2 Execution Reports across FIX and Non-FIX Interfaces

Standard behavior in FIX isto return execution reports for order entries, modifications and cancellations as well as
for fills. In the case of multiple different interfaces, the question is whether interoperability should automatically be
supported by sending the report multiple times. The recommendation is to foresee duplicates (drop-copies) of
execution reports only on an optional basis to increase interoperability and fault-tolerance between FIX and non-FIX
interfaces. Drop-copies of execution reports sent across other sessions should avoid to include the client order
identification as it cannot be guaranteed that both locations use distinct numbering schemes.

Standard behavior is to only send the execution back over the interface that issued the request. This meansin
practice, for example, that an order entry or modification viaaproprietary interface does not necessarily lead to a
FI X ExecutionReport message viathe FIX interface and vice versa. Drop-copies for fills could aso be relayed by
means of the TradeCaptureReport message. Thisis the preferred behavior for fills unless the receiver of the drop-
copiesrequires an updated order status.

Option | Behavior Best Practice
1 Multiple execution reports (al interfaces)
2 Multiple execution reports (all interfaces) for selected business transactions
3 Execution report only viainterface issuing request X

3.3 Performance
3.3.1 Message Bundling

FIX returns separate ExecutionReport messages for new order entries, partial fills and order cancellations whereas
exchanges often bundle responses for orders that do not rest on the book and for multiplefills occurring in asingle
match operation. The main reason for message bundling is to optimize performance by reducing latency and the
number of technica messages that need to be transmitted for aspecific business transaction. Some exchanges offer
the possibility to switch off response messages to certain request altogether, e.g. MassQuotes.

The following sections discuss the key issues in the area of message bundling, implementation options and provide
recommendations for best practices.
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3.3.1.1 Order is (Partially) Filled upon Hitting the Book

In an electronic trading environment, especially for very liquid securities, the probability of a partial fill upon entry
or modification of an order is fairly high. FIX currently foresees at least two execution reports for these cases. The
first confirms the request to enter or modify an order and echoes back a number of input fields, whereas the second
reports the (partid) fill. The transaction boundary of many exchanges will actually be such that the matching engine
never assigns the status “New” to an order as it can be matched immediatel y against another order in the book. The
first, externally actionable statusis “ (Partialy) Filled”.

The (artificia) separation of this single transaction across two ExecutionReport messages might trigger an obsolete
action by the user’ s trading software after the first execution report. This could bethe case if the second execution
report (with the same transaction time) contains a complete fill. The user cannot know that the second report is
coming and might try to cancel the order resulting in an error message from the exchange.

The message flows should be consistent with the transaction modd of an exchange, i.e. the recommendations here
relate to additional message flow models and do not intend to replace the existing model in FIX. For example, if an
exchange assigns the status “partialy filled” to anew order due to immediate matching without ever explicitly
communicating aprevious status, it should be allowed to issue only a single execution report covering this
information. If the new order cannot be immediately matched and rests on the book, the recommendation is to
follow the existing model in FIX with separate messages to confirm order entry and report the execution taking
place at alater point in time.

A single execution report with execution type “New” in conjunction with an order status other than “New” would
require an adaptation of current FIX rulesregarding conditionaly required fields (e.g. LastQty is only required for
ExecType="Trade"). The recommendation is therefore to use the execution type “Trade” instead for orders being
(partialy) filled upon hitting the book. The consequence for the user is that he has to prepare for two different
ExecutionReport messages as response to an order entry, depending on whether an order was immediately executed
or rests on the book.

Option | Behavior Best Practice
1 Separate execution reports for order status “New” and “ (Partially) Filled”
2 Single execution report with execution type “Trade” and order status “(Partially) X
Filled”

3.3.1.2 Automatic Order Cancellations (IOC/FOK)

Orders can be given specific attributes to prevent them from resting on the book. An Immediae-or-Cancel (10C)
order by definition can only be executed if it is (partialy) filled upon hitting the book. Regardless of the amount that
was filled (0-100%), the remainder of the order is to be cancelled. A Fill-or-Kill (FOK) order is a specia casewhere
thefill percentage needsto be 100%. In this case, the order only needsto be cancelled if it was not filled as a partial
fill cannot occur.

Again, FIX currently prescribes that every order status should be relayed as a separate message. However, most
exchanges offering |OC and/or FOK orderswill provide “Cancelled”, “Expired” or “Filled” asthefirst external
status that can be acted upon. The entry, matching and cancellation represents a single, atomic transaction for these
exchanges.

The recommendation isto allow a corresponding message flow where a single ExecutionReport message is returned
for an 10C or FOK order. The execution type should be“Trade” and the order status is either “Cancelled”? (10C
with partial execution or FOK with no execution) or “Filled” (IOC or FOK with complete execution). The quantity
field CumQty in the execution report shows which amount has been executed and LeavesQty is set to zero.

2FIX currently defines“Expired” as order statuswhen an“ Order has been cancelled in broker’s system due to time in force instructions’ which
appliesto 10C and FOK orders. Order status“ Cancelled” is better suited for other events causing an order to be de eted by the exchange or the
user.
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There should be new entriesin the Order State Change Matrix showing the “final status” approach for IOC and FOK
orders. The description of the order status “Expired” needs to exclude IOC and FOK orders to avoid ambiguities.

Option | Behavior Best Practice
1 Separate execution reports for order status “New” and “ (Partialy) Filled” and
“Cancdlled”
2 Up to two execution reports, one for execution type“ Trade’ and order status

“(Partidly) Filled” (10C or FOK) or “Cancelled” (only FOK) and another for order
status “Canceled” (only IOC)

3 Single execution report with execution type “Trade” and order status “Cancelled”, X
quantity field CumQty showsif (partid) fill occurred

3.3.1.3 Multiple Fills of an Order in a Single Match Operation

Asisthe case with the order status, FIX currently prescribes that every (partia) fill® should be relayed as a separate
message. Although this may be areasonable model where an order needs to be worked before executed, it does not

fit well with electronic matching systems. Similar to orders being (partially) filled upon hitting the book, users risk

acting on status information that is not externally correct. The order might already be completely filled but the user

isunaware of thisuntil he has processed the | ast execution report related to the order.

The recommendation is to allow a corresponding message flow where a single ExecutionReport message is returned
for al partia fills that occur in asingle transaction of the matching engine and are related to asingle order. This
ensures that the most recent order status isimmediately availableto the user. The user can choose to react upon this
status prior to processing the information about the partial fills, thereby reducing latency in his response.

Bundling partial fills at multiple price levelsin asingle message either requires arepeating group within the
ExecutionReport message or anew message type, e.g. MassExecutionReport. The existing ExecutionReport
message is a central component of FIX response messages so that the impact of a structural change to this messege
would be very significant and thus not desirable.

Option | Behavior Best Practice
1 Separate execution reports for every partial fill
2 Single execution report for al partial fills occurring in asingle match X

3.3.1.4 Configurability of Response Messages

Performance considerations target the overall number of messages that are required for electronic trading. In some
areas such as quoting, it is common practice for some exchanges to offer configurability of response messages in
certain aress. The general recommendation is that response messages should be configurable for selected requests.
FIX currently only offers this configurability for mass quote messages where the user can specify whether he wants
QuoteStatusReport messages for al, erroneous or none of the individua quotes. The MassQuote message itsdlf is
always acknowledged through a M assQuoteA cknowledgement message. Individual quotes sent with the Quote
message are acknowledged by the QuoteResponse message. This should both be configurable.

A complete list of FIX messages where the response level should be configurable still needs to be defined.
Configurability may be something which is established at the beginning of a session or for a specific group of
products depending on the preferences of the trade rather than specified on every submission.

Option | Behavior Best Practice
1 Response messages are always ddivered
2 Configurability of response messages for selected requests X

% Infact, FIX doesnot requirethat every partid fill isrelayed itself asit allows partial fillsto be bundled per pricelevel (LastPx). While
marketpl aces us ng counterparty disclosure may need to relay (partial) fills per counterparty, others may aggregate them. The | atter isassumingly
the best practice for ExecutionReport messages
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3.3.2 Pending Order States

FI X provides anumber of order states prefixed with “Pending” that allow the sender to be informed that the receiver
isworking on arequest without having completed it. Electronic exchanges typically act on requests immediately and
only return the order status upon completion. This also reduces the overall number of messagesrequired and is
beneficia to the performance. However, there are specia situations for new orders where addayed entry into the
order book isdesirable, e.g. for the purpose of risk management.

Intermediate execution reports might be applicable to floor trading environments but are not considered best prectice
for electronic exchanges. The field WorkinglIndicator (636) can be used for new orders to expressthat an order has
been received but isnot (yet) executable. An exampleis astop order where the trigger condition has not been
reached. In the case of stop orders, it is appropriate to return an ExecutionReport message as an acknowledgement
with an order status “New” and Workingindicator="No". When the stop order is placed on the orderbook, another
ExecutionReport message would be sent indicating that the order is now in working status.

In general, the recommendation is to return only a single execution report upon completion or rejection of arequest.
This equally applies to order entries and modifications as well as to order cancellations. Orders thus are not
recommended to have apending status except in situations of delayed book entry such as risk management.

Option | Behavior Best Practice
1 Single execution report upon completion or rejection of request X
2 Intermediate execution report upon request acceptance and fina execution report upon
completion or rejection of request

3.3.3 Restatement of Orders

FIX alowsinformation about the status of active orders to be sent at the beginning or end of abusiness day on an
optiona basis. Some d ectronic exchanges offer restatement services in case of multiple trading sessions or to enable
consistency checks by theuser. It isnot used on a general basis by exchanges asit also increases the message
volume for the end-of-day and start-of-day processing. In any case, the restatement should only apply to orders that
are still in the book or have been modified or removed by the exchange, i.e. that have not been previously filled or
cancelled. However, mandatory, unsolicited transfer of mass report messages is inefficient and not considered best
practice.

The following sections discuss the key issues in the area of restatement of orders, implementation options and
provide recommendations for best practices.

3.3.3.1 Restatement of Orders at the Beginning of a Trading Session

Therestatement of orders could occur at the beginning of the first trading session of abusiness day or also at the
beginning of asubsequent session, e.g. after-hourstrading. Theissue is about the unsolicited restatement of orders
asrequests by the user for information about specific orders should always be possible. The exchange is likely to
discourage users from requesting information about their orders as a standard practice. In terms of unsolicited
restatements, the recommendation isto offer thisonly on an optiona basis (if at all) and to restrict them to active
orders. The user can then reconcil e the exchange information with his own to confirm his exposure through ordersin
the market.

Option | Behavior Best Practice
1 Unsolicited restatement of active orders (if at all) X
2 Unsolicited restatement of all orders of previous trading session
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3.3.3.2 Restatement of Orders at the End of a Trading Session

FIX providesthe execution type and order status “Done for Day” to communicate the final properties (especialy
quantities, price) of an order. The recommendation is similar to the case of the beginning of atrading session,
namely that this should only be provided on an optional basis. The recommendation differsin terms of scope,
namely that (if offered) it should include al orders of the current trading session. This service can be of use for
batch runs of exchanges after trading but the information could & so be provided through a file transfer instead of
individual messages.

Option | Behavior Best Practice
1 Unsolicited restatement of active orders
2 Unsolicited restatement of all orders of current trading session (if at all) X

3.3.3.3 Re-request of Orders During a Trading Session

Mass restatement of orders during atrading session are specid cases and are not considered best practicein general.
Such services might be useful for users without order repositories that would otherwise not be able to continue
trading after a severe problem on their side. In generd, it is recommended to only offer asolicited service and to
restrict the re-requests to individual ordersor at least to a small subset of orders. The performance impact might be
considerable and affect other users, for exampleif a service were to be offered that provided a complete history of

all order transactions leading to multiple messeges per order. This recommendation only pertains to the request of all
ordersof auser and not to the standard usage of the OrderM assStatusRequest message together with specific criteria
to return a subset of al orders.

Option | Behavior Best Practice
1 Restatement request for active orders N/A
2 Restatement request for al orders of current trading session N/A
3 Restatement request for complete history of al orders of current trading session N/A

3.3.4 Corporate Actions

Corporate actions can be seen as s gpecial case for the restatement of orders. In this case, the exchange might
automatically modify or even cancel orders of auser for asecurity for which a corporate action, e.g. stock split took
place. Thiswould typicaly only apply to asubset of all ordersauser hasin the market. FIX allows to send updated
information about the status of active orders after corporate actions at the beginning of a business day on an optional
basis.

Some el ectronic exchanges adjust the price and/or quantity of active orders whereas other automatically delete any
ordersfor the security. Practices also differ whether the exchange subsequently sends corresponding messeges to the
user or not.

The recommendation is that the deletion of orders aswell as the adjustment of order fields are both valid
approaches. The reason for the deletion or modification of orders by the exchange needs to be communi cated with
the el ectronic restatement. The ability of an exchange to offer one of these approaches possibly depends on given
rules and regulations. The lack of electronic confirmation is seen as aproblem for users and can lead to data
incons stencies. Harmonization of practices to confirm corporate actions is beneficia to the broker trading on
multiple exchanges.

Option | Behavior Best Practice
1 Deletion of all active orders
2 Deletion of all active orders and confirmation to user X
3 Adjustment of order price and/or quantity
4 Adjustment of order price and/or quantity and confirmation to user X
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3.4 Market Data
3.4.1 Trading Session and Security Status

Theidentification of trading sessions in the context of an overall model for a marketplaceis discussed in section
3.1.3 Trading Session Identification. This covers the requirements for static or reference datain this area and defines
the terms trading session and trading phase. A different aspect is the usage of reference datain the context of status
information being disseminated by the exchange. FIX aso alows a current status to be assigned to trading sessions
and securities. This section discusses recommendations for exchange environments in this area.

State changes are typically disseminated as part of market data. The complexity stems from the varying scope of a
status, i.e. the applicability of astatus can range from asingle security al the way to an entire trading session. This
also depends on the asset class and the market model, i.e. trading rules of the exchange. For example, all securities
within amarket segment might become available for trading a a single point in time or it might be the case that
groups of securities are activated separatel y by means of auctionsthat are afew minutes apart.

Furthermore, the status can be the specific trading session or trading phase itself or the status could be more generic
(e.g. halted) or more specific (e.g. order book baancing part of atrading phase such as an opening auction). States
aretypically associated with rules, for example rules that govern permissible order management activities (order
entry, modification, cancellation), orderbook transparency or reporting of privately negotiated trades. Users often
use state information to trigger behavior and definerules for their local applications.

All these examplesillustrate the breadth of requirements that need to be covered in an exchange environment. FIX
provides the two messages TradingSess onStatus and SecurityStatus to convey status information. Within these
messages, there are anumber of fields that can be used. The following table lists the messages and most relevant
fields for status information.

M essage Field / Component Block | Req’d | Description Data Type
TradingSessionStatus | TradingSessionlD Yes | Nameof atrading session String
TradingSessionStatus | TradingSessionSublD No | Nameof atrading phase String
TradingSessionStatus | TradSesStatus Yes | Status Int
TradingSessionStatus | Instrument No | Security N/A
SecurityStatus [nstrument Yes | Security N/A
SecurityStatus TradingSessionID No | Nameof atrading session String
SecurityStatus TradingSessionSublD No | Nameof atrading phase String
SecurityStatus SecurityTradingStatus No | Security specific status Int
SecurityStatus HaltReason No | Explanation for halted status Char

Both messages allow trading sessions, trading phases and securities to be specified. The scope of the status applies
to different levels of granularity in the TradingSess onStatus message, depending on the existence of fields
specifying atrading phase and/or security. The scope of the SecurityStatus message is restricted to securities and
cannot apply to an entire trading session.

The actual status vaues (TradSesStatus and Security TradingStatus) are of datatype “int”, i.e. they are pre-defined as
opposed to the names of trading sessions and phases. There are only very few, rather generic values for the field
TradSesStatus wheress thereis along list of values for SecurityTradingStatus, some of which are equally generic.

It isrecommended to use the SecurityStatus and not the TradingSession message to convey a security specific status,
also because of the larger granularity of status vaues available in the former message. However, thereisalarge
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number of values being used by exchanges and most of them are currently not covered in FIX. The recommendation
is therefore either to change the data type of SecurityTradingStatus from “int” to “ String” or to add a specific value
99=0ther aswell as anew field SecurityTradingStatusText that can contain the exchange specific vaue.

The FIX messages M arketDataSnapshotFul| Refresh and MarketDatal ncrementa Refresh currently do not convey the
status of a security. However, some exchanges bundle a state change with an orderbook situation, for example a
trading halt in asingle security due to atrade price exceeding a pre-defined range. It isrecommended to add
appropriate fields to the market data messages to cover this usage case. If used, the market data messages should not
replace the SecurityStatus message to convey status information but be used in addition to it.

The following table shows which message and fields to use for which intended scope of a status.

Scope of Status M essage Fields/ ComponentBlock
Single security SecurityStatus, Instrument, Trading SessionlD, TradingSessionSubID,
MarketDataSnapshot- | SecurityTradingStatus*, HaltReason*
FullRefresh,
MarketData-
Incremental Refresh
Group of securities | TradingSessionStatus | Trading SessionID, TradingSessionSublD, TradSesStatus,
Instrument
Trading phase TradingSessionStatus | Trading SessionlD, TradingSessionSublD, TradSesStatus
Trading session TradingSessionStatus | TradingSessionID, TradSesStatus

*Field is currently only part of SecurityStatus message.

The status of a group of securitiesis aspecial case that isnot explicitly covered in FIX today. For reasons of
efficiency, it isvery important for an exchange to be able to convey status information for agroup of securitiesin a
single message instead of having to send the same status for the individual securities that make up the group.
Another potential usage is the identification of agroup of securitiesin the context of market data requests. The
existing fields such as Product (460), CFl Code (461) or SecurityT ype (167) have pre-defined values and are not
suited to cover exchange-specific groupings. It isrecommended to introduce anew field SecurityGroup to the
Instrument component block to cover this functionality.

The status of a market segment isidentica to the status of the currently active trading session of this segment.

3.4.2 Events

The dissemination of status information for trading sessions and securities does not cover all requirements of a
marketplace. There are dso events (or warnings) that need to be published for different scopes, ranging from an
entire market segment to a single security.

A marketplace may need to relay suspensions of participants, users, messages and other entities. A marketplace
might offer 24x7 trading without actual session changes but still requiring to communi cate changes such as the
beginning of anew businessday. Thereisno FIX support for such mechanisms.

An event could be scheduled, event driven or manually imposed to relay messages such as:
“The market isre-opening (after trading halt) in five minutes”.
“The opening auction will be extended three minutes due to market order imbal ance”

“The market is opening, please remove any indicative quotes”

Theexisting FIX messege “News’ isfar too generic and not suited for this purpose. It is therefore recommended to
add anew MDEvent message or new fields to the SecurityStatus message which contain the following information.
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Type of book, class of service and trade date to which events gpply
Repesting group of events
0 Market segment, trading session and phase to which the event applies
0 Listof securities (or single security) to which the event applies
0 Eventtype and description
o Timestamp of event communication
Information related to application queuing behavior for outstanding events

The detailed definition of new messages and fields goes beyond the scope of this document and requires a separate,
formal document to be presented to the FIX Global Technical Committee for approval.

3.5 Additional Topics
3.5.1 Order Rejections

FIX returns the state of an order together with the current quantity vaues in case of an order modification being
rejected. Exchanges possibly reject order modifications prior to accessing the actual order and cannot or must not
return information about an existing order. Examples for this behavior include specific trading phases and
authorization profiles of usersredtricting order visibility and access.

The recommendations for best practices cover new orders, order modifications and order cancellations. Order
specific rejections should always use the ExecutionReport message (for New Order Single) or the OrderCancel-
Reject message (for Order Cancel/Replace and Order Cancdl). Thisincludes the case of a non-existent order.

I ssues arise due to the mandatory nature of certain fields in the ExecutionReport message which FIX reguiresto
reject new order entries. Any rejection with this message requires to return the current order status and executed
quantity (OrdStatus and CumQty are mandatory fields). The dternative would be to introduce a new message to
cover the case of regecting anew order entry. However, a new message does not seem desirable for this purpose.

Order modifications have the same issue due to the order status being mandatory in the OrderCancelReject message
that istherequired response for arejection.

The following sections discuss the key issues in the area of order regections, implementation options and provide
recommendations for best practices.

3.5.1.1 Order Rejections During Specific Trading Phases

Exchanges typically distinguish different phases during a single trading session. Trading phases can have different
rules in terms of permissible interactions between the user and the exchange as well as different levels of order
visibility. The rules are not order specific and can thus be enforced without having to access the order itself. The
main point of the responseisthe regjection itself and itsreason. It adds little value to also return current information
about the order. From an exchange perspective, thiswould require additional access to the order and have an impact
on performance. Thisis especially relevant for transitions from a phase disabling order modifications to a phase
where they are allowed again. Users might attempt to be the first to modify their orders and start sending
modification requests around the time of the transition.

The recommendation is to use the BusinessM essageReject message for this purpose. The appropriate field valueis
4,i.e." Application not available” to indicate that the reason is not related to the content of the order.
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Option | Behavior Best Practice

1 Return order status and quantity fields upon rejection

2 Return “Reected” as execution type and/or order status and echo quantities of request
if applicable

3 Return (new) message “ NewOrderReject” with “Rejected” as execution type

4 Return a BusinessM essageRe ect message with reject reason 4 = “Application not X
available’

3.5.1.2 Order Rejections due to Lack of Authorization

Exchangestypicaly maintain a complex set of authorizationsthat determine whether the user is entitled to view or
modify an order, among other actions. Lack of authorization meansthat arequest will bergected. Again, the
corresponding rules are specific to auser but not to the order. It is therefore likely that the exchange will check the
authorization prior to accessing the order itself. In this case, the exchange must not return the status and/or quantities
of the order as required by the mandatory nature of the FIX fields in the corresponding rejection messages.

The recommendation is to use the BusinessM essageReject message for this purpose. The appropriate field valueis
6, i.e. “Not authorized” to indicate that the reason is not related to the content of the order. This vaue has been
introduced with FIX 5.0.

Option | Behavior Best Practice
1 Return order status and quantity fields upon rejection
2 Return “Reected” as execution type and/or order status and echo quantities of request
if applicable
3 Return (new) message “NewOrderReject” with “Rejected” as execution type
4 Return a BusinessM essageRej ect message with reject reason 6 = “Not authorized” X
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4  Message Flows

4.1 Order State Change Event Diagram
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4.2 ldentification

4.2.1 Order Identification

4.2.1.1 Enforcement of ClOrdID Unigueness by the Exchange

Option 1: Check CIOrdID and reect orders with duplicatevalues

Message
Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) | OrigCIOrdID) | OrigOrderID) | Type Status | Oty oty | Oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | Exchangeissues A asOrderlD
3 New Order(X) A 12,000 Second order carriesthe same CIOrdID
4 Execution (X) A Rejected | New 10,000 | 1,000 | 9,000 | OrdRejReason = duplicate order, current status and quantities of exigting order are
returned

Option 2: Do not check ClOrdID and treat orderswith duplicate values as separ ate entities

Message
Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigCIOrdID) | OrigClOrdID) | OrigOrderiD) | Type Status | Oty Oty | oty Comment
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | Exchangeissues A asOrderID of first new order
3 New Order(X) A 12,000 Second order carriesthe same CIOrdID
4 Execution (X) B New New 12,000 0| 12,000 | Exchangeissues B asOrder|D of second new order
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42.1.2

Persistence of exchange issued order identification

Option 1: Issuesingle order identification and optionally changeit during the order lifetime

M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status Oty Oty oty Comment
1 New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade Partially 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Request(Y,X)
5 Execution (Y ,X) B, A Replace Pertialy 12,000 | 1,000 | 11,000 | Order continuesto exist with an executed quantity of 1,000, dient order
Filled ID changes from X to Y, exchange order 1D changesfrom A to B
6 Execution (Y) B Trade Partially 12,000 | 2,000 [ 10,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes

Option 2: Issuetwo order identifications (private/static and public/dynamic) whereby the private onedoes not change

Exchange
Message Received | M essage Sent (OrderID,
(ClOrdID, (ClOrdID, Secondary- Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigClOrdID) | OrderID) Type Status oty oty oty Comment
1 New Order(X) 10,000
2 Execution(X) AN New New 10,000 0| 10,000 | Exchangeissues A asprivate/ static order ID and N as public/ dynamic
order ID
3 Execution (X) AN Trade Partidly 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A/N 12,000 Request to increase total order gty from 10,000 to 12,000. Sender uses
Request(Y,X) either static value A or current public value N to identify order.
5 Execution (Y ,X) A'M Replace Partidly 12,000 | 1,000 | 11,000 | Order continuesto exist with an executed quantity of 1,000, dient order
Filled 1D changes from X to Y, public/dynamic exchange order ID changes
from N to M, private exchange order ID A does not change
6 Execution (Y) AM Trade Partidly 12,000 | 2,000 [ 10,000 | Execution for 1,000
Filled

O Copyright, 2006-2007, FIX Protocol, Limited

Page 36 of 88




Exchanges/ ECN Working Group
Recommended Best Practices - Phase 1

January 25,2007 - Revision 1.0

4.2.2 Trading Session ldentification

4221

Dissemination of Trading Sessions and Trading Phases

The following example shows a market segment with two separate sessions with the same four trading phases.

M essage Received M essage Sent Trading Trading
Time | (TradSesReqlD) (TradSesRegl D) Session|D SessonSublD | TradSesStartTime | TradSesEndTime | Comment
1 TradingSess onListRequest(X) Request reference data regarding trading
sessions and rel ated trading phases
2 TradingSessonLis(X) | MORNING 20061116-09:00:00 | 20061116-12:00:00 | First session from 9am —12pm
2 AFTERNOON 20061116-14:00:00 | 20061116-17:00:00 | Second session from 2pm—5pm
3 TradingSessonLis(X) | MORNING PRE-OPEN Phase 1 of firs sesson
3 MORNING OPENING Phase 2 of firs sesson
3 MORNING TRADING Phase 3 of firs sesson
3 MORNING CLOSING Phase 4 of firs sesson
3 AFTERNOON | PRE-OPEN Phase 1 of second sesson
3 AFTERNOON | OPENING Phase 2 of firs sesson
3 AFTERNOON | TRADING Phase 3 of firs sesson
3 AFTERNOON | CLOSING Phase 4 of firs sesson

The following example shows a market segment with three concurrent sessions with the same three trading phases.

M essage Received M essage Sent Trading Trading
Time | (TradSesReqlD) (TradSesReql D) Session|D SessionSublD | TradSesStartTime | TradSesEndTime | Comment
1 | TradingSessonListRequest(X) Request reference dataregarding trading
sessions and re ated trading phases
2 TradingSessonLigt(X) SESSION 1 20061116-09:00:00 | 20061116-17:00:00 | First sesson from 9am — 5pm
2 SESSION 2 20061116-09:05:00 | 20061116-17:05:00 | Second sesson from 9:05am — 5:05pm
2 SESSION 3 20061116-09:10:00 | 20061116-17:10:00 | Third session from 9:10am — 5:10pm
3 TradingSessonList(X) | SESSION 1 PRE-OPEN Phase 1 of firg sesson
3 SESSION 1 TRADING Phase 2 of firs session
3 SESSION 1 CLOSING Phase 3 of first session
3 SESSION 2 PRE-OPEN Phase 1 of second session
3 SESSION 2 TRADING Phase 2 of second session
3 SESSION 2 CLOSING Phase 3 of second session
3 SESSION 3 PRE-OPEN Phase 1 of third sesson
3 SESSION 3 TRADING Phase 2 of third sesson
3 SESSION 3 CLOSING Phase 3 of third sesson
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4.3 Order Handling

4.3.1 Order Lifetime

4.3.1.1 Status Requests for Inactive Orders

Option 1: Return ExecutionReport with satusand quantity information for ordersthat have becomeinactive on the current business day

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order Cum Leaves
Time | OrigClOrdID) OrigCIOrdID) (OrderID) Type Status Qty Qty Qty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | Exchangeissues A asOrderlD
3 Execution (X) A Trade Filled 10,000 | 10,000 0 | Execution for 10,000
4 Status Reguest(X) A Reques for information
5 Execution (X) A Order Filled 10,000 | 10,000 0 | Order has been completely filled with a quantity of 10,000
Status
Option 2: Reject gatusreguest in thesameway asan invalid order identification
M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum Leaves
Time | OrigClOrdID) OrigCIOrdID) (OrderID) Type Status Qty Qty Qty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | Exchangeissues A asOrderlD
3 Execution (X) A Trade Filled 10,000 | 10,000 0 | Execution for 10,000
4 Status Reguest(X) A Requed for information
5 Execution (X) A Order Regected 0 0 0 | OrdRgReason = unknown order
Status
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43.1.2

Modification of Inactive Orders

Option 1: Accept increase of order quantity and set order statusback to “partially filled”

Message Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigClOrdID) (OrderID) Type Satus Qty Qty Qty Comment

1 New Order(X) 10,000

2 Execution(X) A New New 10,000 0 10,000 | Exchangeissues A asOrderlD

3 Execution (X) A Trade Filled 10,000 | 10,000 0| Execution for 10,000

4 Replace A 12,000 Reques toincrease total order gty from 10,000 to 12,000
Reguesi(Y,X)

5 Execution (Y ,X) A Replace | Partidly 12,000 [ 10,000 2,000 | Order has been completely filled with a quantity of 10,000

Filled
Option 2: Reject modification request in the sameway as an invalid order identification
Message Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigClOrdID) (OrderlD) Type Status Oty Oty Oty Comment

1 New Order(X) 10,000

2 Execution(X) A New New 10,000 0 10,000 | Exchangeissues A asOrderlD

3 Execution (X) A Trade Filled 10,000 | 10,000 0| Execution for 10,000

4 Replace A 12,000 Reques toincrease total order gty from 10,000 to 12,000
Reguesi(Y,X)

5 Execution (Y ,X) A Replace Rejected 12,000 0 0 | OrdRejReason = unknown order, order quantity is echoed back
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4.3.2 Order Modification

43.2.1

Order Persistence

Option 1: Order continuesto exigt, relevant fields are modified, exchange does not issue new order identification (Orderl D)

M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status oty oty oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 |0 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) A Trade Partially 10,000 | 1,000 | 9,000 Execution for 1,000
Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Reguesi(Y,X)
5 Execution (Y ,X) A A Replace Pertialy 12,000 | 1,000 | 11,000 [ Order continuesto exist with an executed quantity of 1,000, client order
Filled 1D changes from X to Y, exchange order ID remains A
6 Execution (Y) A Trade Partially 12,000 | 2,000 | 10,000 | Executionfor 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes

Option 2: Order isreplaced by anew order with a new order identification (Order1 D), old order

contains previously executed quantity, executed

quantity of thenew order is zero

M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigCIOrdID) | OrigOrderID*) | Type Satus Qty Qty oty Comment

1 New Order(X) 10,000

2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD

3 Execution (X) Trade Partially 10,000 | 1,000 9,000 | Execution for 1,000

Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000 (not to set the
Request(Y,X) remai ning quantity to 12,000)

5 Execution (Y ,X) B, A Replace | New 11,000 0| 11,000 | Order isreplaced with a new one from the exchange with an executed
quantity of O, client order ID changes from X to Y, exchange issues
order 1D B for new order

6 Execution (Y) B Trade Partially 11,000 | 1,000 ( 10,000 | Execution for 1,000

Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes
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43.2.2

Interpretation of Field OrderQty

Option 1a: Order Oty isinterpreted as new total investor quantity (persistent order)

M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order | Cum L eaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status Oty Oty oty Comment

1 New Order(X) 10,000

2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD

3 Execution (X) Trade Partially 10,000 | 1,000 9,000 | Execution for 1,000

Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Request(Y,X)
5 Execution (Y ,X) AA Replace Partialy 12,000 | 1,000 | 11,000 | Previous order execution quantity of 1,000 is subtracted from total,
Filled remai ning quantity is calcul ated, exchange order ID unchanged
6 Execution (Y) A Trade Partially 12,000 | 2,000 [ 10,000 | Execution for 1,000
Filled
* OrigOrderID isnot asandard FIX field but used here for illusration purposes
Option 1b: OrderQty isinterpreted as new total investor guantity (non-persistent order)
M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status Qty Qty oty Comment

1 New Order(X) 10,000

2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD

3 Execution (X) Trade Partially 10,000 | 1,000 9,000 | Execution for 1,000

Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Request(Y,X)

5 Execution (Y ,X) B.A Replace New 11,000 0| 11,000 | Previous order execution quantity of 1,000 is subtracted from new total
order quantity and stayswith order A whichisremoved from the book,
exchange issues new order with order ID B, executed quantity is set to
Z€ro

6 Execution (Y) B Trade Partially 11,000 | 1,000 [ 10,000 | Execution for 1,000

Filled

* OrigOrderID isnot aandard FIX field but used here for illusration purposes
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Option 2a: Order Oty isinterpreted asremaining guantity (persisent order)

M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum L eaves
Time | OrigClOrdID) OrigClOrdID) OrigOrderID*) | Type Status oty oty oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) A Trade Partialy 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to set remaining order gty to 12,000
Request(Y,X)
5 Execution (Y,X) AA Replace | Patidly 13,000 | 1,000 | 12,000 | Previous order execution quantity of 1,000 is added to totd,
Filled remaining quantity is set to requested val ue, exchange order 1D
unchanged
6 Execution (Y) A Trade Partialy 13,000 | 2,000 | 11,000 | Executionfor 1,000
Filled
* OrigOrderID isnot aandard FIX field but used here for illusration purposes
Option 2a: OrderQty isinterpreted asremaining guantity (non-persistent order)
M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderiID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) OrigOrderID*) | Type Status oty oty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Exchange issues A asOrderlD
3 Execution (X) A Trade Partidly 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to set remaining order gty to 12,000
Requesi(Y,X)
5 Execution (Y,X) B, A Replace | New 12,000 0 12,000 | Previous order execution quantity of 1,000 stays with order A which
isremoved from the book, exchange i ssues new order with order ID
B, remaining quantity is set to requested val ue, executed quarntity is
set to zero
6 Execution (Y) B Trade Partidly 12,000 | 1,000 11,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes

Option 3a: Order Oty isinterpreted as postive/negative deta value to increase/decr ease quantity (persistent order)
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Message
Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) | OrigClOrdID) | OrigOrderID*) | Type Status | Oty oty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade | Partidly | 10,000 | 1,000 [ 9,000 | Execution for 1,000
Filled
4 Replace A 2,000 Request to increase order gty by 2,000
Requesi(Y,X)
5 Execution (Y,X) A A Replace | Partially | 12,000 | 1,000 | 11,000 | Total and remaining quantity are increased by requested quantity, exchange order
Filled ID unchanged
6 Execution (Y) A Trade Partially | 12,000 | 2,000 | 10,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes

Option 3b: OrderOty isinterpreted as positive/negative delta valueto incr ease/decr ease guantity (non-persistent order)

Message
Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderiID, Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) | OrigClOrdID) | OrigOrderID*) | Type Status | Oty Oty | Oty Comment
1 New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderID
3 Execution (X) Trade | Partiadly | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 2,000 Request to increase order gty by 2,000
Requesi(Y,X)
5 Execution (Y,X) | B, A Replace | New 11,000 0| 11,000 | Total and remaining quantity are increased by requested quantity, exchange issues
new order with order ID B
6 Execution (Y) B Trade Pertially | 11,000 | 1,000 | 10,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes
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4.3.2.3 Handling of In-Flight Modifications

The following table illustrates the different options for in-flight modifications (IFMs) under the two and three different models for order persistence and order
quantity interpretation respectively.

Option [ Allow |FM | Order Persistence Order Quantity Interpretation
la YES Retain existing order New total investor quantity
1b YES Retain existing order Remaining quantity
1c YES Retain existing order Positive/negative deltavalue
1d YES Issue new order New total investor quantity
le YES Issue new order Remaining quantity
1f YES Issue new order Positive/negative delta value
2 NO N/A N/A
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Option la: Allow in-flight modifications (persistent order, new total investor guantity)

M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status | Oty oty | oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade | Patialy 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Request(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) A A Replace | Partialy 12,000 | 5,000 7,000 | Use most recent order execution quantity of 4,000, set tota order quantity to
Filled requested value, cal culate remaining quantity
7 Execution (Y) A Trade Partially 12,000 | 6,000 6,000 | Execution for 1,000
Filled
* OrigOrderID isnot asandard FIX field but used here for illusration purposes
Option 1b: Allow in-flight modifications (persistent order, r emaining guantity)
M essage Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status | Oty oty | Oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) A Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to set remaining order gty to 12,000
Request(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) A A Replace | Partialy 13,000 | 5,000 8,000 | Concurrent order execution quantity of 4,000 is subtracted from requested
Filled remai ning quantity, previous order execution quantity of 1,000 is added to
total quantity
7 Execution (Y) A Trade Pertially 13,000 | 6,000 7,000 | Execution for 1,000
Filled

* OrigOrderID isnot aandard FIX field but used here for illusration purposes
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Option 1c: Allow in-flight modifications (persistent order, ddta quantity)

Message Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status | Oty t oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 2,000 Request to increase order gty by 2,000
Requesi(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) A A Replace | Partialy 12,000 | 5,000 7,000 | Totd and most recent remaining quantity are increased by requested quantity
Filled
7 Execution (Y) A Trade Partially 12,000 | 6,000 6,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes

Option 1d: Allow in-flight modifications (non-persisent order, new total investor quantity)

Message Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status | Oty t Oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade | Partidly [ 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Requesi(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) B,A Replace | New 7,000 0 7,000 | Previous order execution quantity of 5,000 is subtracted from new total order
quantity and stayswith order A which isremoved from the book, exchange
issues new order with order 1D B, executed quantity is set to zero
7 Execution (Y) B Trade Pertially 7,000 | 1,000 6,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes
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Option 1e Allow in-flight modifications (non-persistent order, remaining quantity)

Message Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderiD) | Type Status | Oty oty | oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade | Patialy 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to set remaining order gty to 12,000
Requesi(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) B,A Replace | New 8,000 0 8,000 | Complete previous order execution quantity of 5,000 stayswith order A
which isremoved from the book, exchange issues new order with order ID B,
remaining quantity is set to requested value after subtraction of concurrent
order execution quantity of 4,000, executed quantity is set to zero
7 Execution (Y) B Trade | Patialy 8,000 | 1,000 7,000 | Execution for 1,000
Filled
* OrigOrderID is not a standard FI X field but used here for illustration purposes
Option 1f: Allow in-flight modifications (non-persistent order, delta guantity)
Message Received | M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID*) | Type Status | Oty t oty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0| 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace A 2,000 Request to increase order gty by 2,000
Requesi(Y,X)
5 Execution (Y) A Trade Partially 10,000 | 5,000 5,000 | Execution for 4,000
Filled
6 Execution (Y,X) B,A Replace | New 7,000 0 7,000 | Complete previous order execution quantity of 5,000 stays with order A
which isremoved from the book, exchange issues new order with order ID B,
remai ning quantity isincreased by requested val ue executed quantity is set to
Zero
7 Execution (Y) B Trade Pertially 7,000 | 1,000 6,000 | Execution for 1,000
Filled

* OrigOrderID isnot asandard FIX field but used here for illusration purposes
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Option 2: Prevent in-flight modifications

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigCIOrdID) | (OrderID) Type Satus | Oty t Qty Comment
1 | New Order(X) 10,000
2 Execution(X) New New 10,000 0 10,000 | ExchangeissuesA asOrderlD
3 Execution (X) Trade Partially | 10,000 | 1,000 | 9,000 | Execution for 1,000
Filled
4 Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Requesi(Y,X)
5 Execution (Y) A Trade Partially | 10,000 | 5,000 | 5,000 | Executionfor 4,000
Filled
6 Cancel Reect A Rejected Replace cannot be executed due to partial match that occurred after replace
(Y,X) request was i ssued
7 Execution (Y) A Trade Partially | 10,000 | 6,000 | 4,000 | Execution for 1,000
Filled
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4.4 Performance
4.4.1 Message Bundling
4.41.1 Orderis (Partially) Filled upon Hitting the Book
Option 1: Separate execution reportsfor order status“New” and “ (Partially) Filled”
M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) Type Satus | Oty Qty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 o[ 10,000
3 Execution (X) A Trade Partially [ 10,000 | 1,000 9,000 | Execution for 1,000
Filled
Option 2: Single execution report with execution type*“ Trade” and order status“ (Partially) Filled”
M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) (OrderID) Type Status | Qty Qty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) A New Partially | 10,000 [ 1,000 | 9,000 | Execution for 1,000
Filled
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4.4.1.2 Automatic Order Cancellations (IOC/FOK)

Option la: Separate execution reports for order status“New” and “ (Partially) Filled” and “ Cancelled” - |OC, partially filled

M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) Type Status Oty t Oty Comment
1 New Order(X) 10,000 Order is|OC
2 Execution(X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partidly 10,000 | 1,000 9,000 | Immediate execution for 1,000
Filled
4 Execution (X) A Canceled | Canceled 10,000 | 1,000 0

Option 1b: Separate execution reports for order status“New” and “ (Partially) Filled” and “ Cancelled” - FOK, nofill

M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigCIOrdID) | OrigOrderlD) | Type Status Qty Qty | Oty Comment
1 New Order(X) 10,000 Order isFOK
2 Execution(X) A New New 10,000 0 10,000
3 Execution (X) A Canceled | Canceled 10,000 0 0 | No execution
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Option 2a: Up to two execution reports, onefor execution type“ Trade” and order status*“ (Partially) Filled” (10C or FOK) or “Cancelled” (only FOK)
and another for order status*” Cancelled” (only 10C) - 10C, partially filled

M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order um | Leaves
Time | OrigClOrdID) OrigCIOrdID) | OrigOrderID) | Type Status Qty Qty | Oty Comment
1 New Order(X) 10,000 Order is|OC
2 Execution (X) A New Partialy 10,000 | 1,000 9,000 | Execution for 1,000
Filled
3 Execution (X) A Canceled | Canceled 10,000 | 1,000 0 | Cancellation of remainder

Option 2b: Up to two execution reports, onefor execution type* Trade’ and order status* (Partially) Filled” (I0C or FOK) or “ Cancdlled” (only FOK)

and another for order status*“ Cancelled” (only 1OC) - FOK, nofill

M essage Received M essage Sent Exchange

(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID) | Type Status Qty Qty | Oty Comment
1 New Order(X) 10,000 Order isFOK
2 Execution(X) A New Canceled | 10,000 | O 0 No execution

Option 3a: Single execution report with execution type“ Trade” and order status“ Cancdled” , quantity field CumOty showsif (partial) fill occurred -

1OC, partially filled

M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID) | Type Status oty oty | Oty Comment
1 New Order(X) 10,000 Order is|OC
2 Execution (X) A New Canceled | 10,000 | 1,000 9,000 | Execution for 1,000 and implicit cancellation of remainder

Option 3b: Single execution report with execution type“ Trade€’ and order status“ Cancelled” | guantity field CumOty showsif (partial) fill occurred -

FOK , nofill
M essage Received M essage Sent Exchange
(ClOrdID, (ClOrdID, (OrderID, Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | OrigOrderID) | Type Status oty oty | Oty Comment
1 New Order(X) 10,000 Order isFOK
2 Execution(X) A New Canceled | 10,000 | O 0 No execution
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4413

Option 1: Separate execution reportsfor every partial fill

Multiple Fills of an Order in a Single Match Operation

M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) (OrderID) Type Status Qty Qty Qty Comment
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partidly 10,000 | 1,000 | 9,000 | Execution for 1,000 at price P1
Filled
4 Execution (X) A Trade Partidly 10,000 | 3,000 | 7,000 | Executionfor 2,000 at price P2
Filled
5 Execution (X A Trade Filled 10,000 | 10,000 0 | Execution for 7,000 at price P3
Option 2: Single execution report for partial fillsoccurring in a snglematch
M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) (OrderID) Type Status Qty Qty Qty Comment
1 | New Order(X) 10,000
2 M assExecution(X)* A New Filled 10,000 | 10,000 0 | Multiple executions for 1,000, 2,000 and 7,000 at price levelsP1, P2,

P3

* MassExecution is not a standard FIX message but used here for illustration purposes
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4.4.2 Pending Order States

Option la: Single execution report upon completion or rejection of request (order entry and modification)

M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | ExecType OrdStatus oty Oty | Oty

1 | New Order(X) 10,000

2 Execution(X) A New New 10,000 0 10,000 | Order has been entered into the book

& Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Requesi(Y,X)

4 Execution (X) A Replace New 12,000 0 12,000 | Order has been modified

Option 1b: Single execution report upon completion or rejection of request (order cancelation)

M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | ExecType OrdStatus oty Oty | Oty
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Order has been entered into the book
3 | Cancel Requesi(Y,X) A 12,000 Request to increase total order gty from 10,000 to 12,000
4 Execution (X) A Replace New 12,000 0 12,000 | Order has been modified
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Option 2a: Intermediate execution report upon reguest acceptance and final execution report upon completion or regection of request (order entry and

modification)
M essage Receved M essage Sent
(ClOrdID, (ClOrdID, Exchange Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | ExecType OrdStatus Qty Qty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) A Pending Pending New 10,000 0 10,000 | Order is sent to external risk mgmt system for approval
New
Execution(X) A New New 10,000 0 10,000 | Order has been entered into the book
Replace A 12,000 Request to increase total order gty from 10,000 to 12,000
Request(Y,X)
5 Execution (X) A Pending Pending 10,000 0 10,000 | Quartity increase is sent to external risk mgmt system for approval,
Replace Replace current quantities are provided
6 Execution (X) A Replace New 12,000 0 12,000 | Order has been modified

Option 2b: Intermediate execution report upon request acceptance and final execution report upon completion or re ection of reguest (order

cancdlation)
M essage Received M essage Sent
(ClOrdID, (ClOrdID, Exchange Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | ExecType OrdStatus Qty Qty | Oty Comment
1 | New Order(X) 10,000
2 Execution(X) A Pending New | Pending New 10,000 0 10,000 | Order is sent to external risk mgmt system for approval
Execution(X) A New New 10,000 0 10,000 | Order has been entered into the book

Cancel Request(Y,X) A 10,000

5 Execution (X) A Pending Pending 10,000 0 10,000 | Request to cance order has been accepted

Cancel Cancel
6 Execution (X) A Canceled Canceled 12,000 0 0 | Order has been canceled
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Ordershdd off the book until activated (e.q. sop orders)

M essage Received Message Sent (CIOrdID, | Exchange Exec Order L eaves
Time | (ClOrdID, OrigClOrdID) | OrigClOrdID) (OrderID) Type Ord Status oty Cum Oty | Oty Last Qty | Comment
1 New Order(X) 10 000 Entry of a stop (OrdType = 3), sop limit (OrdType =
4), At the Close (TimelnForce = 7), etc, order. |.e an
order that is held off the book waiting for activation
subject to specified conditions.
Execution(X) Reected Reected 10 000 0 0| If order isrgjected by trader / exchange
2 Execution(X) A New New 10 000 0 10 000 0 | Trader / exchange acknowledge receipt of order but
does not enter it into the book at activation
conditions are not met (W orkinglndicator = N).
Notethat if the conditions are met on entry, this
Workinglndicator is not sent.
3 Execution(X) A Triggered New 10 000 0 10 000 0| Activation conditions are reached. Trader / exchange
(by Trading acknowledge that order is put on book
System) (Workingindicator =Y).
Notethat this message can beimplicit in situations
where there is an immediate fill or partid fill (asany
state other than New / Pending New meansthe order
has been added to the book and is working).
Execution(X) A Trade Partialy Filled 10 000 2000 8000 2000 | Execution of 2000
Execution(X) A Trade Filled 10 000 10 000 0 8000 | Execution of 8000
Note that:
A Stop order will change OrdType to Market
A Stop Limit order will change OrdType to Limit
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4.4.3 Restatement of Orders
4.43.1 Restatement of Orders at the Beginning of a Trading Session

Option 1: Unsolicited restatement of activeorders

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) Type Status | Oty oty | Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 0| 10,000
1,2
Day Execution (X) A Trade Partidly | 10,000 | 1,000 9,000 | Execution for 1,000
1,3 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
1,6
Day Execution (X) A Restated | Partidly | 10,000 | 1,000 9,000 | Order X istill active from previous bus ness day
2,1 Filled
Day Execution (X) A Trade Partidly | 10,000 | 3,000 7,000 | Execution for 2,000
2,2 Filled
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Option 2: Unsolicited restatement of all orders of previoustrading session

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderIiD) Type Status | Oty oty | Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 |O 10,000
1,2
Day Execution (X) A Trade Pertidly | 10,000 | 1,000 | 9,000 Execution for 1,000
1,3 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 5,000 |0 Execution for 5,000
1,6
Day Execution (X) A Restated | Partidly | 10,000 | 1,000 | 9,000 Order X is gill active from previous bus ness day
2,1 Filled
Day Execution (Y) A Restated | Filled 5,000 5,000 | O Order Y wasfilled on previous busi ness day
2,2
Day Execution (X) A Trade Pertidly | 10,000 | 3,000 | 7,000 Execution for 2,000
2,3 Filled
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4432

Option 1: Unsolicited restatement of activeorders

Restatement of Orders at the End of a Trading Session

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Oord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) Type Status | Oty Qty | Oty Comment
1 | New Order(X) 10,000
Execution (X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partidly | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 | New Order(Y) 5,000
5 Execution (Y) A New New 5,000 0 5,000
6 Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
7 Execution (X) A Done Done 10,000 | 1,000 9,000 | Order X is till active and can trade on next business day
for Day | for Day
Option 2: Unolicited restatement of all orders of current trading sesson
M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) Type Status | Oty oty | Oty Comment
1 | New Order(X) 10,000
Execution (X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partidly | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 | New Order(Y) 5,000
5 Execution (Y) A New New 5,000 0 5,000
6 Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
7 Execution (X) A Done Done 10,000 | 1,000 9,000 | Order X is till active and can trade on next business day
for Day | for Day
8 Execution (Y) A Done Done 5,000 | 5,000 0 | Order Y hasbeen completely filled
for Day | for Day
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4.4.3.3 Re-request of Orders During a Trading Session

Option 1: Restatement reguest for activeorders

M essage Received M essage Sent
(ClOrdID, (ClOrdID,
OrigClOrdID, OrigCIOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | MassStatusRegl D*) M assStatusReqlD*) | (OrderID) | Type Status | Oty Qty | Oty Comment
1 New Order(X) 10,000
Execution (X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partialy | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 | New Order(Y) 5,000
5 Execution (Y) A New New 5,000 0 5,000
6 Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
7 MassStatusRequest(N)* MassStatusReqType=6, only active orderswith L eavesQty>0
8 Execution (X, N) A Restated | Partially | 10,000 | 1,000 9,000 | Order X isgtill active
Filled
9 Execution (X) A Trade Partially | 10,000 | 3,000 7,000 | Execution for 2,000
Filled

* MassStatusRequestl D/MassStatusRequest are not a standard FIX field/message but used here for illustration purposes
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Option 2: Restatement request for all ordersof current trading session

Message Received M essage Sent
(ClOrdID, (ClOrdID,
OrigClOrdID, OrigCIOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | MassStatusRegl D*) M assStatusReqlD*) | (OrderID) | Type Status | Oty Oty | Oty Comment
1 New Order(X) 10,000
Execution (X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partialy | 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 | New Order(Y) 5,000
5 Execution (Y) New New 5,000 0 5,000
6 Execution (Y) Trade Filled 5,000 | 5,000 0 | Execution for 5,000
7 MassStatusRequest(N)* MassStatusReqType=6, only active orderswith L eavesQty>0
8 Execution (X,N) A Restated | Partially | 10,000 | 1,000 9,000 | Order X is«till active
Filled
9 Execution (Y,N) A Restated | Filled 5,000 | 5,000 0 | Order Y has been completely filled
10 Execution (X) A Trade Partially | 10,000 | 3,000 7,000 | Execution for 2,000
Filled

* MassStatusRequestl D/MassStatusRequest are not a standard FIX field/message but used here for illustration purposes
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Option 3: Restatement request for complete history of all orders of current trading session

M essage Received M essage Sent
(ClOrdID, (ClOrdID,
OrigClOrdID, OrigCIOrdID, Exchange | Exec Oord Order Cum | Leaves
Time | MassStatusRegl D*) M assStatusReqlD*) | (OrderID) | Type Status | Oty Oty | Oty Comment
1 New Order(X) 10,000
Execution (X) A New New 10,000 0| 10,000
3 Execution (X) A Trade Partidly [ 10,000 | 1,000 9,000 | Execution for 1,000
Filled
4 Replace Request(Y ,X) 12,000
5 Execution (Y,X) A Replace | Partidly | 12,000 | 1,000 [ 11,000
Filled
6 MassStatusRequest(N)* MassStatusReqType=6,
OrderHistory*=Y
7 Execution (Y,N) A New New 10,000 0| 10,000 | Order X was added to the book, TotNumReports=3
8 Execution (Y,N) A Trade Partidly 10,000 | 1,000 9,000 | Order X was partialy filled, TotNumReports=3
Filled
9 Execution (Y,N) A Replace | Partidly 12,000 | 1,000 | 11,000 | Order X was modified, TotNumReports=3
Filled
10 Execution (Y) A Trade Partidly [ 12,000 | 3,000 9,000 | Execution for 2,000
Filled

* OrderHistoy/M assStatusRequest| D/M assStatusRequest are not sandard FI X fields/messages but used here for illugtration purposes
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4.4.4 Corporate Actions

Option 1: Deletion of all activeorders

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | Type Satus | Oty Qty [ Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 0| 10,000
1,2
Day Execution (X) A Trade Partially | 10,000 [ 1,000 9,000 | Execution for 1,000
1,3 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
1,6
Day | StatusReguest(X) Orders X was for asecurity that had a stock 1:2 split after Day 1
2,1
Day Execution (X) A Rejected | Rejected OrdRejReason=5 (unknown order)
2,2

Option 2: Deletion of all active order sand confirmation to user

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigCIOrdID) | (OrderID) | Type Status oty oty [ Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 0| 10,000
1,2
Day Execution (X) A Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
13 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
1,6
Day Execution (X) A Redated | Canceled | 10,000 0 0 | Remainder of order has been deleted
2,1
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Option 3: Adjustment of order price and/or guantity

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | Type Status oty oty | Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 0| 10,000
1,2
Day Execution (X) A Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
1,3 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
1,6
Day | StatusRequest(X)
2,1
Day Execution (X) A Order Partially | 20,000 | 2,000 [ 18,000 | Order X wasfor asecurity that had a 1:2 stock split after day 1
22 Status Filled

Option 4: Adjustment of order price and/or quantity and confir mation to user

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | Type Satus Qty Qty [ Oty Comment
Day | New Order(X) 10,000
1,1
Day Execution (X) A New New 10,000 0| 10,000
1,2
Day Execution (X) A Trade Partially | 10,000 | 1,000 9,000 | Execution for 1,000
1,3 Filled
Day | New Order(Y) 5,000
1,4
Day Execution (Y) A New New 5,000 0 5,000
15
Day Execution (Y) A Trade Filled 5,000 | 5,000 0 | Execution for 5,000
1,6
Day Execution (X) A Redated | Partialy | 20,000 [ 2,000 [ 18,000 | Order X wasfor asecurity that had a 1:2 stock split after Day 1
2,1 Filled
Day | StatusRequest(X)
2,2
Day Execution (X) A Order Partially | 20,000 | 2,000 | 18,000
23 Status Filled
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45 Market Data

4.5.1 Trading Session and Security Status

The following example for message flows for status information related to trading sessions and securities are based on the following assumptions.

The exchange has a single market segment trading two groups of securities, i.e. equity options“EQOPT” and treasury futures“TRFUT”
Trading is conducted during two sessions called “MORNING” and “AFTERNOON”
Each trading session has three trading phases called “PRE-TRADING”, “TRADING” and “POST-TRADING”
Users can connect to the system prior to “PRE-TRADING” but requests are not processed until the firgt trading phase starts
Users can only subscribe to status information for a complete session, i.e. not for individual trading phases
Users can subscribe to status information for groups of securities but not to individua securities

All securitieswithin aspecific group are available for trading at the same time
Trading can beinterrupted for individua securities, groups of securities or the entire trading session

M essage Received
(TradSesReqID* or M essage Sent
SecurityStatusReq|D?, (TradSesReqID or Trading- Trading- Securityl D, TradSesStatus® or
Time | SubscriptionRequest Type) | SecurityStatusReqID) | SessionID SessionSubID SecuritylDSource | SecurityTradingStatus? | Comment
1 TradingSess onStatusRequest MORNING Subscribe to status messages of morning
(X, “ Snapshot Update”) trading session and its trading phases
2 SecurityStatusRequest MORNING EQOFPT, 8 Subscribe to status messages of equity
(Y, “ Snapshot Update”) options for morning trading sesson
3 | SecurityStatusRequest MORNING TRFUT, 8 Subscribe to status messages of treasury
(Z, “ Snapshot Update”) futures for morning trading sesson
4 TradingSess onStatus(X) | MORNING PRE-TRADING EQOPT, 8 2=0PEN Pre-trading sarts for equity options
5 TradingSess onStatus(X) | MORNING PRE-TRADING TRFUT, 8 2=0PEN Pre-trading starts for treasury futures
6 TradingSessionStatus(X) | MORNING PRE-TRADING TRFUT, 8 1=HALTED Trading has been temporarily hated for
treasury futures during pre-trading
7 TradingSess onStatus(X) | MORNING TRADING EQOPT, 8 2=0PEN Normd trading startsfor eguity options
8 TradingSessonStatus(X) | MORNING PRE-TRADING TRFUT, 8 2=0PEN Pre-trading resumes for treasury futures
9 TradingSess onStatus(X) | MORNING TRADING TRFUT, 8 2=0PEN Normd trading startsfor treasury futures
10 SecurityStatus(Y) MORNING TRADING SEC1, 8 2 =TrdHalt Trading interrupted for equity option SEC1
during normal trading
11 SecurityStatus(Y) MORNING TRADING SEC1, 8 3 =Resume Trading resumes for equity option SEC1
during normal trading
12 TradingSess onStatus(X) | MORNING POST-TRADING EQOPT, 8 2=0PEN Pog-trading starts for equity options
13 TradingSess onStatus(X) | MORNING POST-TRADING TRFUT, 8 2=0OPEN Pog-trading starts for treasury futures
14 TradingSessonStatus(X) | MORNING POST-TRADING EQOPT, 8 3=CLOSED Lag trading phase (pogt-trading) of the
morning session ends for equity options
15 TradingSessonStatus(X) | MORNING POST-TRADING TRFUT, 8 3=CLOSED Lag trading phase (pogt-trading) of the
morning session ends for treasury futures

T TradingSessionStatusRequest uses TradSesReqID and SecurityStatusRequest uses SecurityStatusReglD as message identifier.

2 TradingSessionStatus provi des TradSesStatus and SecurityStatus provides Security TradingStatus to convey status i nformation.
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4.6 Additional Topics

4.6.1 Order Rejections

The message flows are amost identical for order rejections during specific trading phases and order rejections due to lack of authorization so that they are only
shown once in the following tables.

Option 1: Return order status and guantity fieldsupon rejection

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | Type Satus Qty Qty | Oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Exchange issues A as Order|D
3 New Order(X) 15,000
4 Execution (X) A Rejected | New 10,000 0 10,000 | OrdRegReason=0 (Exchange option), tag 58=Text with further information

Option 2: Return “Rejected” as execution type and/or order statusand echo quantities of request if applicable

Message Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderID) | Type Satus Qty Qty | Oty Comment
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Exchange issues A as Order|D
3 New Order(X) 15,000
4 Execution (X) A Rejected | Rejected 15,000 0 15,000 | OrdRegReason=0 (Exchange option), tag 58=Text with further information
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Option 3: Return (new) message“ NewOrder Reject” with “Rejected” as execution type

M essage Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) | (OrderiD) | Type Status Qty Qty | Oty
1 | New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Exchange issues A as Order|D
3 | New Order(X) 15,000
4 NewOrderReject A Rejected OrdRgReason=0 (Exchange option), tag 58=T ext with further information

)

Option 4: Return a BusinessM essageR e ect message with reject reason 4 = “ Application not available’ or 6 =" Not authorized”

Message Received | M essage Sent
(ClOrdID, (ClOrdID, Exchange | Exec Ord Order | Cum | Leaves
Time | OrigClOrdID) OrigClOrdID) (OrderID) | Type Status Qty Qty | Oty
1 New Order(X) 10,000
2 Execution(X) A New New 10,000 0 10,000 | Exchange issues A as OrderlD
3 New Order(X) 15,000
4 BusinessMessage BusinessRgjectReason=4 (AppNA) or 6 (NotAuth), tag 58=Text with further
Reject (X)
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5 Appendix A - Usage Examples

This chapter contains examples from various exchanges for some of the issues described in Chapter 3 Issues and

Discussion Points.

5.1 Identification
5.1.1 Security Identification
Marketplace Security Identifier (s) Comment
Arca Options 1. Symbol (55) + 1 = OCC style (using the OCC symbol)
MaturityMonthY ear (200) + 2 = OPRA code style (using the OPRA symbol)
PutOrCdl (201) + StrikePrice 3 = Explicit style (the symbol of the underlying, not
(202) the OCC symboal)
2. Symbol (55) + StrikePrice (202) | 4 = Non-option security
3. Symbol (55) +
MaturityMonthY ear (200) + MaturityDay (205) used for series with more than one
PutOrCall (201) + StrikePrice expiration per month. (Note 205 is replaced with
(202 MaturityDate, 541, since 4.3.)
4. Symbol (55) + Symbol Sfx (65)
BM&F SecuritylD (55) + SecuritylDSource | SecuritylD isinternal id, not ticker id
(48) (+SecurityExchange [207]) SecuritylDSource= 8
SecurityExchange is option (defaults to XBMF)
BM&F Fixed SecuritylD (55) + SecuritylDSource | SecuritylD = bond name;
Income (55) + SecurityExcchange (207) + SecuritylDSource = 8;

ExchangeTradeType (5681) +
StartDate (916) +

EndDate (917) +

SettiDate (64) +
MaturityDate (541)

SecurityExchange = “XBMF”;
ExchangeTradeType (tag 5681 — used defined), with
the following values:
- R—Specific collatera repo for same day
settlement;
S— Specific collateral repo for forward
settlement;
Z — Outright purchase and sale for same day
settlement
U — Outright purchase and sale for forward
settlement
E — Outright purchase and sale for same day
settlement on awhen issued transaction
J— Securities driven repo transaction (net
settlement)
B — Securities driven repo transaction (gross
settlement)
StartDate (tag 916): when gpplicable, according to tag
ExchangeTradeType;
EndDate (tag 917): when applicable, according to tag
ExchangeTradeType;
SettlDate (64): when applicable, according to teg
ExchangeTradeType;
MaturityDate (tag 541): with the maturity date of the
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Marketplace Security Identifier(s) Comment
bond;
Brut Symbol (55)
CHX Symbol (55)
CME Exchange Symbol (55) + A single option for expressing the instrument
SecurityDesc (107) + SecurityType Symbol contains product group
(167) + SecuritylD (48) SecurityDesc is human readable
SecutityType = FUT or OPT
Sample SecuritylD = unique identifier assigned by CME
55=GE Strike priceis built into SecurityDesc
48=CMEQ008065005
107=GEZ6 C94275
167=0PT
CME Clearing SecuritylD (48) + A single option for expressing the instrument
SecurityExchange (207) + Securityl D contains product group. CFlCode
CFl Code (461) + expresses security type, put/cal, sandard/non-
StrikePrice (202) + standard. Underlying expresses the future instrument
MaturityMonthY ear (200) + on which option is based. Underlying is only provided
UnderlyingSecuritylD (309) + with option since it may change according to the
UnderlyingCFICode (462) + option definition
UnderlyingMaturityMonthY ear (313)
Sample
48=ED
207=CME
461=OPADCS
202=94.725
200=200612
309=ED
462=FFDCSO
313=200612
Deutsche Borse Symbol (55) + All fields mandatory.
(cash) SecuritylD (48) + SecuritylDSource | Symbol = empty field (not used).
(22) SecuritylD = ISIN
Eurex Symbol (55) + Symbol = Eurex product, e.g. FBND (bund future)
(derivatives) SecurityType (167) + OptAvttribute = contract version number (non-capital
MaturityMonthY ear (200) adjusted contracts have version number 0)
PutOrCall (201)
StrikePrice (202) Future: fields Symbol, SecurityType, MaturityMonth-
OptAttribute (206) Y ear mandatory
Option: al fields except OptAttribute mandatory
Euronext (cash) Symbol (55) + All fields mandatory. Symbol = empty field.
SecuritylD (48) + SecuritylDSource | SecuritylD = ISIN
(22)
Inet Symbol (55)
ISE Stock 1. Symbol (55) SecuritylD = Cusip, alternative to symbol
2. SecuritylD (48) +
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Marketplace Security Identifier (s) Comment
SecuritylDSource (22)
LSE 1. Symbol (55) + All three fields mandatory. Symbol contains ISIN if
2. SecuritylD (48) + no symbol exist. SecuritylD must be ISIN.
SecuritylDSource (22) +
CountryOflssue (470)
MEFF Symbol (55)
NASD/ADF Symboal (55)
Nasdag Symbol (55) + SecurityDesc (107) hasthe following values:
Symbol Sfx (65) N = Global Select or Globa
P =Non-NASDAQ OTC
R = NASDAQ Capital Market
C=CQS
NSX Symbol (55) Symbol Sfx in 5" position of symbol for Nasdag-listed
and 4-7 for NY SEJAMEX
NYSE Symbol (55) +
Symbol Sfx (65)
ocCcC Symbol (55) + Market symbol expressed in Symbol. OPRA code
SecuritylD (48) + expressed in SecuritylD and Securityl DSource
SecuritylDSource (22) +
CFICode (461) +
StrikePrice (202) +
StrikeCurrency (947)
Sample
55=IBM
48=PB
22=]
461=0OPASPS
202=110
947=USD
Pink Sheets 1. Symbol (55) + SymbolSfx (65) | Symbol contains marketplaceissued id (and

2.

SecuritylD (48) +
SecuritylDSource (22) +
CountryOfissue (470)

SecurityExchange = NQB) if no symbol exist. If
Symbol = 0, the Pink Sheets SecuritylD is used.
SecuritylD = Pink Sheets Security ID +
SecuritylDSource = 151. (CUSIP a so supported)

5.1.2 Trading Session Identification

The following sections describe trading session concepts at various exchanges. Thereby, the terminology of these
exchangesis used. Some of the descriptions were provided by the exchange to the EEWG whereas others represent

excerpts from the publicly available documentation.

5121

Securities Logic Division

Brazilian Mercantile & Futures Exchange (BM&F)

BM& F divides electronic traded securities in terms of groups: each group of securities has identification (G1, B7 for
instance). Each one of these groups one or more securities together. The criteriaused vary from Market Segment
(Finance, Spot, Agriculture etc) to most traded or not so traded securities. Each group of securities has its own
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trading schedule. Beyond that, groups of securities may have different status during the trading day (every
instrument inside one group could be set up to an auction during the day at the same time). The most important
aspect of thisdivision isto establish alogic way to deal with securities, arranging them in groups to facilitate the
managing of their securities common attributes. (Figure 1.2.1)

Securities Securities H
Group G1 H Group B7 o

Security A Security C

Security B Security D

Trading Scheduleand Time Division

A Trading Day is the basis for defining adivision of time for trading a security in BM&F. During asingle Trading
Day, you might have the time divided in Trading Phases. A single Trading Phase acts as a Time Label for a slice of
the trading day. In other words, a set of business trading rules (if an order can be entered, modified or deleted, the
limits for trading the security etc) may the set to a specific trading phase. Examples of trading phases include:

Pre-opening (Auction)
Non-cancel order

Opening (Auction Matching)
Continuous Trading
Surveillance Intervention
Market Closing

A Trading Phase has a Start Time, so the start of one phase marks the end of the previous.
Trading Session Definition

A Trading Session is a group of Trading Phases. In other words, we might have 2 Trading Sessions during asingle
Trading Day.

I Trading Session A | Trading Session B

PRE-UDPENING NON-CAMCEL ] MAT CLOSE | PRE-OPENING - BMOMUCANCEL (]

\ Trading Phase

Trading Phase Status, Security Status and Security Group Status

Both Trading Phase and Security might have different status during atrading day: for instance, in a given trading
day, the trading phase could bein continuous trading mode and an order is then received by the trading engine. At
this moment the trading engine determines that the order exceeds the high limit price threshold. The engine starts an
auction upon this security: the security status changesto “on auction”, but the trading phase remains the continuous
trading mode with no status change (nor halted or paused).

O Copyright, 2006-2007, FIX Protocol, Limited Page 70 of 88



Exchanges/ ECN Working Group
Recommended Best Practices - Phase 1 January 25, 2007 - Revision 1.0

Onevery important point to be noted is that internally, we could change one security group status, what could affect
all the securities within the group: in other words, the individual security status is changed either when a specific
security change event occurs or when a*“parent” security group stetus is changed.

Status Change Noatification

At BM&F, when atrading phase changes or when a security status changes, this piece of information is sent across
the hole market. The trading screens are notified about these changesin a*“Market Data Ddlivery” fashion. Thisis
very important for traders to know that a security is being auctioned, or to be notified about the fact that the actual
trading phase does not alow him to cancel orders sent to the exchange (no business rules are sent to the traders, but
the label of the trading phase recalls him about what rules areimplied in that phase, asin the case of “Non cancel
orders’ phase).

5.1.2.2 Chicago Mercantile Exchange (CME)
The following excerpts were taken from the CME website (http://www.cme.com).

Trading Sessions and Schedules

Electronic trading on the CME Globex platform is available virtually around the clock, from Sunday evening
through late Friday afternoon. Trading takes place during five daily CME Globex sessions [per week], the period of
time in which a customer may enter, view, modify or cancel electronic orders.

During each CME Globex session, al contracts transition through a variety of pre-defined states, although the
timing of these states and the transition between them vary by product, according to contract specifications. During
each of these states certain trading functionality is allowed or disallowed, as detailed in the chart below.

For CME Globex products, the start of the CME Globex session, which usually occursin the afternoon or evening,
generally marks the beginning of the next Trading Day. (For example, orders entered during Sunday's evening
session are dated for and cleared on Monday). If the CME Globex and open outcry sessions overlap for agiven
product, the Trading Day includes both the CME Globex session and the trading floor open outcry session (i.e.,
"Regular Trading Hours").

Products that trade on CME Globex are classified into three categories based on their hours of availability:

"Side-by-Side" contracts trade on CME Globex and, for a portion of the day, simultaneously via open
outcry on the trading floor.

"Electronic-Only" contracts trade only on CME Globex.

"After-Hours Electronic” contracts trade e ectronically on CME Globex only after the product stopstrading
viaopen outcry on the trading floor.

The CME Globex session for products in each of the above three categories is outlined below. Trading hoursvary
by product.

GLOBEX SESSION STARTS

Market EnabledsPre-Ooening ] L] ®
Pre-OpeningsMo-Cancel &

- Market Opan -
Continuous Trading @ ] L

- Market Close L
Survaifance Intervaniios L

GLOBEX SESSION ENDS

Maintenance Fenod

@ Authorized (Action Permissible) Blocked (Action Mon-Permissible)
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Side-by-Side
Some contracts trade around the clock on CME Globex while also trading side-by-side via open outcry during the
day on the CME floor.

For these sde-by-side products, the CME Globex session and the open outcry trading hours together compose the
Trading Day. For most contracts, the first CME Globex session of the week starts on Sunday evening, with the
opening rotation starting at 17:00 CT. This session continues through the open outcry trading period on the CME
floor on Monday, ending on Monday afternoon. Similarly, each subsequent Trading Day begins with the start of the
next CME Globex session, a varying timesin the afternoon on Monday through Thursday.

EXAMPLE: EURODOLLAR FUTURES

24 HRS.
12 AM 12 PM 12 AM

-

d

i

;

tosex : I
QPEN QUTCRY
5:00 PM
GLOBEX Market Opens
FETN

GLOBEX Seseion Starta'Pre-Open
(Memt Trading Day)

4:03 pia

GLOBEX Session Ende

4200 P8

GLOBEX Market Closes
7:20 am 2:00 Pt
Open Outery/Floor Opens  Open Outery/Floor Closes

Electronic-Only

Some contracts trade only on CME Globex, either "continuoudy” or only during U.S. day-time hours. These
contracts do not trade via open outcry on the CME trading floors. For these products, the CME Globex session and
the Trading Day are synonymous and concurrent.

For most contracts, the first CME Globex session of the week starts on Sunday, with the opening rotation starting at
17:00 CT and trading continuing until Monday afternoon. Similarly, each subsequent Trading Day begins with the
start of the next CME Globex session, at varying timesin the afternoon on Monday through Thursday.
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EXAMPLE: E-MIN| S&P 500 FUTURES

24 HRE.

12 AW 12 FM 13 AM

Maintenance Period

5200 P
GLOBEX Sassion Resumes
450 Py
GLOBEX Pre-Opan
3:30 Pm
GLOBEX Market Opana
3:25Pm
GLOBER Sessaan StarisFre-Open
(Next Trading Day)

cvooe | I

NO OPEN OUTCRY

318 P
GLOBEX Session Ends

315 M
GLOBEX Market Closes

After-HoursElectronic

Some contracts trade both electronically and viaopen outcry on the CME trading floor, but trade electronically only
when there is no trading on the floor. For these products, the Trading Day begins with the CME Globex session and

ends with the close of open outcry trading.

Thefirst Trading Day begins on Sunday, with the opening rotation starting at 17:00 CT and trading continuing on
CME Globex until the next morning. Closing times vary by product, with CME Globex trading always ceasing prior
to the start of trading on the floor. On Monday through Thursday, the pre-opening cycle takes place during the open

outcry session to enable customers to begin entering orders for the next Trading Day.
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EXAMPLE: S&P 500 FUTURES

24 HRS.

12 AW 12 P 13 AN

'nlm::l Parigd

oo I X
p—— I

5:00 PM
GLOBEX Session Resumas
B30 A 4:50 PM
Open Outery! Floor Opens GLOBEX Pra-Open
430 P
GLOBEX Maintenance
B:18 am .
GLOBEX Session Ends Pt + Opara
EENE 16w
GLOBEX Markel Closes Open Ousery/ Floor Closes
300 PM
GLOBEX Session Stana/Pre-Open

(Nt Trading Day)

5.1.2.3 Chicago Stock Exchange (CHX)

New Order Single:
TradingSessionID - Indicates the trading session(s) the order is eigible to be traded in.
0 1=Primary session
0 2 =Post-primary session
0 3 =Primary and post-primary sessions

Execution Report:

TradingSessionlD - Indicates the trading session(s) the order is eigible to be traded in. If ExecType=1
(Partialy fill) or 2 (Filled), thiswill indicated the session the trade occurred.

5.1.24 Deutsche Borse (DBAG)
Thefollowing excerpts are taken from the DBAG document Xetra Release 7.1, Market Model Equities.

Equities are segmented into different groups. Possible criteriafor segmentation are, for example, liquidity, index
affiliation and country of origin. The trading segments valid in Xetra are not dependent on the existing legaly
stipulated admission segments (market segments) at the Frankfurter Wertpapierborse.

A trading segment consists of a specific number of instruments for which trading is organized in the same way.
Certain parameters of the X etra market model concerning trading model, order book transparency, trading times etc.
can be configured for one trading segment. A combination of parameters is selected for each trading segment, which
specifies the trading process in the respective segment.

The following figure shows the trading segments and trading forms for DBAG.
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The market modd for equities has anumber of underlying principles related to trading sessions and the
corresponding status, order visibility and permissible actions as follows.

An equity can betraded continuoudy or onl

y in auctions.

Continuous trading starts with an opening auction, can beinterrupted by one or several intraday auction(s)
and ends with either aclosing auction or an end-of-day auction. If continuous trading ends with an end-of-
day auction, an intraday closing auction is scheduled which provides an intraday valuation price.
Continuous trading starts again after completion of the intraday closing auction.

During the auction’s call phase, the order book remains partially closed. The indicative auction price or the
best bid and/or ask limit is displayed. Depending on the individual equity, additional market imbalance
information may be disseminated. In case of an uncrossed order book, the accumulated volumes at the best
bid and best ask are displayed in addition to the best bid and ask limits. In case of acrossed order book the
executable volume for the indicative auction price, the side of the surplus and the volume of the surplus are
displayed. Currently, the market imba ance information is disseminated for all equities.

Trading will beinterrupted if the potentia price lies outside a pre-defined price range around the reference

price.

Trading takes place all day and begins with the pre-trading phase followed by the trading phase and the post-trading
phase. The system is not available for trading between the post-trading and pre-trading phase. The pre-trading phase
and the post-trading phase are the same for all equities whereas the course of the trading phase may vary from equity
to equity. According to their segmentation, individual equities are traded in different trading models and at different

trading hours.
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An opening auction, comprising a call phase, price determination phase and - for all equities without market
imbalance information - order book balancing phase, is carried out prior to continuoustrading. An intraday and
intraday closing auction (if scheduled) interrupts continuous trading. When scheduled, the end-of-day auction ends
continuous trading.

Like opening auctions, intraday auctions, closing auctions, end-of-day auctions consist of three phases: call phase,
price determination and, for equities without market imba ance information, order book balancing phase.

Pre-trading 1 Qoening Auction | *oine
i Cpen Order Boczk
1
i
' Call el Caanlinns Trading
H rarcdom erd
1
: l. T* Mup -meoulad oidars,
Al I |I-'II Ingcr book bolzwirgs ;"“'I_L:JE aat | mited 1o

I % o i

[nzplep o

iridienlives i Auoopl o

w-besk bid J ask sun s & the

Iran aucton arice
mremrilzle

PIY = pries ok mmmineelion
i = Fut sganrs wltioul rnakal bl oo o il sy

To ensure price continuity, continuous trading is interrupted by avolatility interruption whenever the potentia
execution price of an order lies outside the dynamic and/or static price range around a reference price. A volétility
interruption triggers a change of trading form: continuous trading is interrupted and an auction is initiated.

5.1.25 Eurex

The Eurex market offers arange of products (options and futures contracts based on a specific underlying security or
other value) that are grouped into a number of segments:

Equity Derivatives

Equity Index Derivatives
Volatility Index Derivatives
Exchange Traded Funds
Interest Rate Derivatives

Thetrading day a Eurex typically runs from 07:30 to 22:00 CET. It consists of three phases:.
Pre-Trading
Trading
Pogt-Trading.

All products are subject to these periods, athough product-specific schedules apply for each period - for instance,
dueto different conventions in the underlying market.
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The Eurex Trading Day

— ]

Opening

B Time e Pre-Trading Period mmm Trading Period Post-Trading Period

The Pre-Trading Period begins at 07:30 CET, and alows participants to prepare for the opening of trading. Quotes
and orders can be entered, changed or deleted, and participants can make datainquiries, but no "inside market" (the
best bid and ask prices, aswell astheir respective aggregated bid and offer sizes) information is available. Entering
futures combination quotes, as well as quotes and orders for option strategies and option voltility strategies is not
permitted during thistime.

The Opening Period consists of several stepstaken to uncross the order books and to start the continuous trading
phase. Eurex Market Supervision has the option of implementing a"Fast Market" on a per-product basis in unusual
circumstances, such as times of high volatility. This status temporarily changes the rules for quotes and mistrades. In
designated futures contracts, in order to establish aclosing price, the Trading Period endswith a closing auction.

At the end of the Trading Period, a product enters the Post-Trading Period which is further split in severa periods
(e.g. Post-Trading Full, Post-Trading Restricted) where different functions are available.

If the last effected price of afutures contract is outside one of the price ranges with respect to specific time frames, a
voldtility interruption of the trading period in this product occurs. Immediately thereafter, trading is resumed with a
Pre-Trading Period and an Opening Period (unless a closing auction follows).

5.1.2.6 London Stock Exchange (LSE)

The definitions for the market structure of the LSE were taken from the LSE document Guide to the new trading
system, Guidance note: April 2006. The following are excerpts from the document that abstract from specific

messages.

Component Description Examples

Market Used to describe the geographical elements of atrading environment - | LSE, DTS, JSE
its business calendar and time zone the Market is operating in.

Segment The Segment tier is used to define aset of Instrumentsthat follow the | SET1
same trading model, e.g. an electronic anonymous order-driven
market.

Sector The Sector provides a more granular level which definesthe group of | FT10
Instruments within the Segment which follow the same trading
schedule.

[nstrument Thelowest tier is used to describe the individual tradable instrument VOD
itself.

O Copyright, 2006-2007, FIX Protocol, Limited Page 77 of 88



Exchanges/ ECN Working Group
Recommended Best Practices - Phase 1 January 25, 2007 - Revision 1.0

A Period defines the rules applicable to trading in the underlying securities. Periods usually apply to all securitiesin
a Sector but it may be necessary for separate rules to be temporarily defined for a specific Tradable Instrument/
Currency (TI/C).

The default schedule is disseminated in the morning. As the day commences, the actual start of every period is
communicated for each Sector. At this point the instrument falls out of the default schedule, into atemporary
schedule. The temporary schedule is gpplicable only to the current day.

Similarly, messages will be disseminated throughout the day as each new period commences. In the situation where
further price monitoring extensions are required, new messages describing the revised schedul e are disseminated.

The security will remain in temporary periods for the entire day’ s schedule. At the end of the day, the instrument
will return back to the default schedule for the next day’ s trading.

5.1.2.7 NYSE Arca

Trading Session 1D

FIX 4.2 introduces specifying alist of TradingSessionID valuesin an order. Because TradingSessionld(336) isa
repeeting field, it isnecessary to also send NoTradingSess ons(386) to indicate the number of TradingSessionld tags
that will be sent in the message. The ARCA FIX Hogt will support these fieldsin FIX 4.0 and 4.1. Firms have
several options in identifying the Time in Force parameters, it is highly recommended that firms using a
combination of TradingSessionlD values to specify the sessions for which participation is desired.
Orders may be entered at any time after 3:30 AM.
Session 1 (TradingSessionlD value “P1”) orders participate in:
0 Opening Auction
0 Session 1 (Opening Session)
0 Market Orders Auction
0 Expireat 9:30 AM
Session 2 (TradingSessionlD value “P2") orders participate in:
0 Market Order Auction
0 Session 2 (Core Session)
o Expireat 4:00 PM
Session 3 (TradingSessionID value “P3”) orders participate in:
0 Session 3 (Late Session) OTC and Listed only
0 Expireat 8:00 PM
TradingSessionID may be combined with DAY or GTD to provide accurate control of order execution.

Combinations of TradingSessionlD values may be used. For example, aDAY order might be specified with
TradingSessionI D vaues of “P1” “P2" and “P3".

On the Bulletin Board Exchange you must specify P1 and P2 in order to trade in the morning trading session. These
orderswill always stay open in the core session unless cancelled by the client.

DAY orderswith no TradingSessionID qualifiersor other factors such as EffectiveTime default to being valid for
Sessions 1 and 2 if placed between 3:30 AM and 4:00 PM, or will bergected in the after hours session. For GTD
orders expiring on the same day as they were placed, TradingSessionlID isignored. However, trading session IDs
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will prevail if aGTD order has an expire time that exceeds the duration of the trading session ID specified. (e.g., if
you set an order to only be active during P2 session, and your GTD expiretime is 6pm EST, the order will expire at
the end of the core session because of the trading session ID specified. However, if you specify P2 and P3 in this
order, your order will expire at 6pm as instructed.) The order is valid from the timeit is placed (or EffectiveTime, if
specified) until the ExpireTime.

GTD orderswith an ExpireTime containing adate in the future with no TradingSessionlD qudifiers will default to
being vdid for Session 2 only. Anyone wishing to specify that such orders are valid for other sessions must list the
sessions explicitly using TradingSessionID.

Extended Hours

Extended hourstrading was not well defined in the FIX specification prior to FIX 4.2. As atemporary solution,
ARCA introduced the concept of a“Day+” order, which spansal trading sessions. Day+ orders must be represented
in one of two ways:

Specify a TimelnForce of DAY with NoTradingSessions(386)=3 and TradingSessionl D(336) vaues of
“P1" “P2” and “P3"

Specify a TimelnForce of GTD and set an Expiretime. This should only be used when an order is not set to
expire at the end of atrading session. When an order is set to be expired at the end of atrading session the
TradingSessionld fields should always be used. Note that ExpireTime is formatted in UTC (formerly
GMT). Asaresult, 8:00 PM Eastern Timewill be represented as midnight of the following calendar day
(20030306-00:00:00). Thislink will help you determine which time zone you should send:
<http://www.dxing.com/utcgmt.htm>.

NY SE ARCA Exchange supports EffectiveTime, which enables customers to stage orders for execution at a later
time. Thisfeatureis particularly useful for submitting orders between 7:30 and 9:30 AM, which will be eligible for
execution at the 9:30 AM open. Alternately, firms may wish to submit DAY orders between 3:30 and 9:30 AM with
aNoTradingSessions(386)=1 and a TradingSessionl D(336) vaue of “P2”.

5.1.2.8 Stockholmsbdrsen

Stockholmsborsen is a secondary market where, at present, equities, premium bonds, convertible loans, subscription
rights, exchange-traded options/warrants and retail bonds are traded. All trading on the Exchange is carried out by
traders. They are employed by stockbroking firms and banks which are members of Stockholmshorsen.

Trading on Stockholmshdrsen is conducted in:

SAXESS: equities, premium bonds (lottery bonds), convertible loans, subscription rights, exchange-traded
options/warrants and other instruments

SOX: retail bonds (bond loans, debenture loans and index loans)

Click: derivatives (stock options, futures)

Thetrading day is dived into the following trading sessions:
Pre-Trading Sesson
Trading Sesson
0 Opening Cadl Auction
§ PrecCdl
§ Cal Interaction

§ Uncrossing
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o Continuous Trading Session
o0 Closing Call Auction
Pogt-Trading Session

During the pre-trading session manua trades, so caled after market 11 -trades in this phase, and pre-opening trades
can berecorded. In addition, GTD order management together with order entry for opening call takes place.

Opening, closing and intraday calls can be formed with three sub phases; pre-call, cal interaction and uncross. Pre-
call phase enables order management without any market transparency. Call interaction phase alows order
management with increased market transparency. Final price determination and allocation takes place in uncross.
Thus, order management in opening call continues when the orderbook shifts from pre-trading to either call
interaction in equities (open cal) or pre-call in related instruments (hidden call). When the first orderbooks are
shifted to continuous trading order entry with other orderbooks continues till in call. The time for sequential start in
equities takes approximatel y 6 minutes after 10 am (EET) after the fina equity order book isin continuous trading.

Continuous trading session is divided into the round lot and odd lot trading in automatic order matching. Manual
trades, when criteria of contract transactions are met, can be concluded as well.

During post-trading session manual trades, so called after market | -trades in this phase, can be concluded. In
addition, order management is possible allowing good-till-date order (GTD) cancellation aswell as those order
changes for GTD ordersthat have no effect on order priority

Ordinary trading day:
Product Group Trading Hours Notes
Equities 09.00 - 17:20 Closing call 17:20- 17:30
ETF 09:00 - 17:20
Derivatives 09.00 - 17:20
New Market 09.15- 17:20 Closing call 17:20-17:30
Warrants 09.05-17:20
Equity rights 09:30 - 17:20
Convertibles 10.00-17:30
Premium (lottery) bonds | 10.00 - 15.30
SOX bonds 09.00 - 16.15
(09.00 - 12.00%)
Fixed Income 09.00 - 16.15
(09.00 - 12.00%)

Market (SOX bonds and Fixed Income) is closing 12:00 day before: Epiphany, Good Friday, Labor Day,
Ascension Day, National Day, Midsummer's Eve, All Saints Day Christmas Eve and New Y ear's Eve.

5.2 Market Data

5.2.1 Trading Session and Security Status

5.2.1.1 Chicago Mercantile Exchange (CME)
CME provides a number of messages to convey the status of individual instruments or group of instruments.

MG Message — Instrument Status
MJMessage — Group State Change Marker
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The CME market data Instrument Status (MG) message communicates information pertinent to the trading state of
an instrument. Within the Instrument Status (MG) message, Trading Status, Instrument State, and the Type of
Action on an Instrument fields may contain different vaues for Eurodollar options instruments and Equity and FX

optionsinstruments.

The following tables describe possible values for Trading Status, Instrument State and Type of Action.

Trading Status | Description
Simple Reserved
H Reserved Upwards (Stop spike)
B Reserved Downward
S Suspended (Stop spike)
R Resume (Stop spike)
<> Unchanged or Open (Stop spike)
Instrument State | Description

A Authorized - Order and mass quote submission, modification, and cancellation are allowed for
(1% character) | the instrument.
I Forbidden - Order and mass quote submission, modification, and cancellation are not allowed
(1% character) for the instrument.
R Reserved - If the price exceeds the upper or lower price threshold, it is said to bereserved. An
(2™ character) instrument can be reserved automatically by Globex or manually by GCC.
S Suspended - An instrument is suspended before the market opens to prevent the instrument
(2™ character) from opening with the rest of its group. Instruments can only be suspended manually by GCC.
G Frozen - Order entry temporarily denied because an order is set to be matched that would
(2" character) make the instrument exceed one of its price thresholds.
<> Open - Order and mass quote submission, modification, cancellation, and order execution are
(2™ character) allowed for the instrument, assuming the group state permits.

Typeof Action

Description

P

Programming of deferred opening

Reservation or suspend by surveillance

Trading

Change to normal state (following R or S)

Cancellation deferred opening

> 0O|0|0|=Z

Instrument Authorization

Instrument Forbidding

Cancellation of ordersin the book for an instrument

State of initialization
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Type of Action Description
F Fast Market
S Norma Market
G Freeze/Unfreeze the instrument

The CME market data Group State Change Marker (MJ) message communicates information pertinent to the group
state of an instrument. Within the Group State Change Marker (MJ) message, the Instrument Group Status filed may
contain different values for Eurodollar instrument groups and Equity and FX instrument groups. The message
further contains afield Closing Indicator to show whether the Instrument Group isin a closing phase or not.

The following tables describe possible values for Instrument Group Stetus.

Instrument
Group Status Description

Start of Consultation

Pre-opening

Opening

Transient

Intervention before Opening (no cancel period for the CME)

Continuous Trading

Minibatch (resetting of statistical datafor atrading session)

Intervention after opening (not used by the CME)

Surveillance intervention

MmiZ||Z|n|m|H4|0| T

End of Consultation

“Forbidden”

Z “Interrupted”

CME providesthe MH Message — Trading Day Timetables to inform subscribers about which groups of instruments
will trade during the day, as well astheir timetable's changeover status. It has fields to describe numerous trading
transitions, program events as well as the group Sate after opening (only for program event O = Opening).

5.2.1.2 Deutsche Borse (DBAG)
DBAG provides gtatus information on an instrument level by means of two independent messages.

Inside Market
State Change Information

The following table describes fields with status and event information within the Inside Market and State Change
Information message. Both messages specify an instrument for which the status or event information gpplies.
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Field Description

prcStsvaCod Code/identifier of atrading phase or fast market status, for example:
PRETR — Pre-trading

POSTR — Pog-trading

TRADE — Continuous trading

VOLA —Volatility interruption of continuous trading
HALT — Halt

SUSP — Suspend

EQUON - Equity Fast Market On

EQUOF — Equity Fast Market Off

fmind Fast Market
moilnd Market Order Interruption
vollnd Volatlity Interruption during an auction

spBidAskind Surplus on the bid or ask side during an auction

excpStatelnd Generic indicator, e.g. to extend call phase of an auction

5213 Eurex
Eurex provides status information on an instrument level by means of two independent messeges.

Inside Market
State Change Information

The following table describes possible values of the field cntrStsvVa Cod representing status and event information
within the Inside Market message which refersto a contract, i.e. asingle instrument.

Contract Status | Description

P Pre-trading
O] Opening

<> Normal trading
A Closing auction
C Closed
H Hold
\% Start Fast Market
R Return to trading
X Expired

The following table describes possible values of the field prcStsVa Cod representing status and event information
within the State Change Information message which refers to aproduct, i.e. agroup of instruments.
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Product Status | Description

PRETR Pre-trading

PREOP Pre-opening

POSTF Post-trading full
POSTR Post-trading restricted
TRAD Trading

CLAUC Closing auction
HALT Halt
FAST Fast Market
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6  Appendix B — Discussions and Comments

6.1 Introduction

This chapter presents discussions that have been captured during the process of discussing the topicsin the
workgroup. This chapter is not intended to be a complete capture of the discussions.

6.2 Identification

6.2.1 Security ldentification

6.2.1.1 Exchange Symbol vs. Symbol

One possibility that has been debated is to use the Symbol (55) tag for commonly known symbols, eg. “IBM”. This
may e.g. be relevant when an investor enters an order to his broker and the broker chooses the execution venue
among the ones offering trading in IBM. Asa consequence the intermediary may need to specify the SecuritylD =
“IBM EUR” (as SecuritylDSource [22] = 8 [ Exchange Symbol]) when submitting the order to the marketplace.
Sometimes adding the SecurityExchange (207) can be sufficient.

Another problem is that a marketplace may choose to trade the same instrument in multiple books, e.g. in different
market segments. This may be relevant e.g. when asecurity istraded both in block (wholesale) and retail markets
but also when the same security (ISIN) is traded in multiple marketplaces covered by a single trading engine. While
the investor may not care what market segment the order ends up in, the broker may have to choose what book to
enter the order in. So while theinvestor uses a“ commonly known™ identifier such as“1BM” when buying the
shares, the broker may have to assign “1BM xxx” to identify the particular book. Proposedly this could be done
using Symbol (55) for “IBM” and SecuritylD (48) + SecuritylD Source (22) = 8 (Exchange Symboal) for “IBM xxx”.

6.2.1.2 Marketplace-assigned Identifiers

Some marketplaces use unique system-generated (synthetic) identifiers for unique identification. Such id's can be
static over the lifetime of the instrument (or book) meaning other identifiers, which are outside the control of the
marketplace (as ISINS, Symbols, etc) can be modified while retaining all transaction history under the same
(synthetic).identifier.

6.2.1.3 SecurityDesc

The SecurityDesc (107) tag seems to come into more frequent use as aunique identifier. It is not mentioned in the
examples of Volume 1 and we think it would be a good idea to expand a bit about its usage there. We understand
eg. the CME uses it and that it may be recommended for use for more complex (and unstandardized) products
where you normally do not issue symbols or other standard identifiers. We however do not understand why you
couldn't use SecuritylD (with some Securityl D Source) for the same purpose, as the formats of the fields are the
same (String). Well, you could also deprecate Symbol and add it as an enum to Securityl DSource (thus containing
al identifiersin that tag) - but some things are tough to change, we know.

6.2.1.4 SecurityExchange vs. ExDestination

SecurityExchange (207) is part of the Instrument component block whereas ExDestination (100) is part of a number
of messages including NewOrderSingle. Both require a market identifier code (MIC) as value and describe the
execution venue. SecurityExchange seems to be a static attribute of agiven instrument whereas ExDetination is
more dynamic and seems to only apply to aspecific order. It is probably confusing if both tags were to appear with
different valuesin asingle message. A security can be described without naming an execution venue, an order
requiresthisinformation, either implicitly through the destination of the session or explicitly through afield with an
appropriate value.
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The specification of an execution venue is more complex than asimple MIC value. There could be execution venues
such as systematic interndizer that do not have aMIC value or there could be multiple books.

6.2.1.5 Security Identifiers in Fixed Income
H populate:
Symbol ="[N/A]" (without the quotes)
SecuritylD and SecuritylDSource (mainly ISIN in Europe or CUSIP/BImbrg inthe US).
SecurityDesc is optionaly used to provide adescription, e.g. "GE CAPITAL 4.500% 08/15/2014", that
corresponds with the security.

Additional Issuer (106) field can also be used to identify the bond’ sissuer, usually an entity nameis put here, e.g.
“LOS ANGELES CA DEPARTMENT OF WATER AND POWER” or “FORD MOTOR CREDIT”. GFIC had

made an attempt to make Symbol field not required, with the rule being that EITHER Symbol or the SecuritylD /
Securityl D Source be present. But there was major push back thus the “[N/A]” was acompromise. Inthe end we
still prefer to see it not required because it causes confusion.

6.2.1.6  Security Identifiers in FX

Very smply isthe standard convention of EBS symbology of “CCY 1/CCY 2", where CCY 1 and CCY 2 are ISO
currency codes. Thisisread as*“currency 2 per currency 1”7, eg. USD/GBP. From the GFXC perspective thisis
sufficient.

Thevalueisstored in the Symbol field.

6.2.2 Trading Session Identification

6.2.2.1 Static / Reference Data
An exchange needs to relay trading session related static data for use by connected actors, e.g.:

What market segments are avail able (or product group or any other name you choose to group instruments)

What instruments are traded per market segment, either asalist per market segment, or by defining the
market segment in the security ref. data message

What trading schedul e is associated with the market segment (or in extreme cases the individual security)
Thetrading schedules including the trading periods within the schedule, e.g.:

0 Schedule = Blue chips normal day

o Periods:

8 Pre-Open, start 06:00

Opening Auction, start 08:00
Continuous Trading, start 09:00
Closing Auction, start 16:50
Pogt-Close, start 17:00
Closed, start 19:00

w W W W w
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17:00
Post-Close
08:00 09:00 16:5
06:00 Opening Continuous Closipg 19:00
Pre-Open Auction  Trading Auctipn Closed
|

I I I !
07.00 08:00 09:00 10:00 11.00 12:00 13.00 14:00 15.00 16.00 17.00 18:00 19:00

06:00 20:.00

0 What sub-periods are relevant for the respective periods, eg.:
§ Auctionsaredivided into:

Pre-Auction (where the order book is published)
Balancing (where only imbaance information is published)
Auction extension (if there still isimbalance at the scheduled end)

Uncross (where the matching engine is busy)
A list of events that can be published

6.2.2.2 Events Publication

Astrading moves adong the schedule, the exchange may want to publish events including state changes. Parties use
the events not only for information but also for automation. In many cases those events are related to individual
instruments, but in some cases they are published per market segment. Publication per market segment isrelevant

when you want to limit the number of messages sent out and the when the market change state for awhole market
segment instantaneously.

Example:
17:00
Post-Close
08:00 09:00 16:5
06:00 Opening Continuous Closipg 19:00
Pre-Open Auction Trading Auctipn Closed
| |
I T ] RERRI | | | b % !
/ A ‘}‘\\ 09:00 10:00| \ 12:00 13:00 14:00 /15:00 1900
(Y E=RRY “
06:00 L9 3 1\9Q g 20:00
Y 4 Bol2 g 8
& m S2 3 TGz = O
g £ 3% B 293% E 3 B
§ 582 23%9% g & g
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R T R 8 |
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6.2.2.3 Comments
The main events are defined as trading periods that are associated with rules like:

Order maintenance is allowed (can be limited to certain actions, order types, etc)
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Privately negotiated trades are allowed
Batch queries are allowed

- Etc
However, there may a so be events that do not change the rules, but ill have to be produced in a scheduled manner
(sometimes associated with more logic too), e.g.:

“Thetrading halt will be lifted at 11:15. Order entry alowed from 11:05”
“Opening in 10 minutes, please remove indicative interest”
Etc
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