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Adoption of Technology

* New technology isgood...
e ...But someone hasto pay for it.

« Management of risks and timing entry
— Development / deployment / support costs
— Will others adopt it?
— What are the risks of NOT adopting 1t?



Adoption of Technology — Whesl
of Change

e |nnovators— creators of
technology

o Early Adopters— often
trading partners of
INnnovators

* Mainstream Adopters —
jumping on as technology

Innovators

Resisters

Mainstream

Adopters I'eaCheS Crl tl Cal maSS

e Resisters— do not want to
support new technologies




Timing Adoption - Innovators

Resulting protocol meets your business needs well;
you' re not retrofitting a protocol ill-suited to your
business

Builds a positive, leading image for your firm
High development costs
RISk that nobody else will implement the protocol

RIsks can be lessened by working with a standards
pody rather than creating a proprietary standard.




Timing Adoption — Early
Adopters

o Already isa(small) established client /
vendor base

* Positive image for your firm
e Risks:
— Protocol has not reached critical mass; no

guarantee that it will take off

— Development costs might not be justified by
business revenues



Timing Adoption — Mainstream
Adopters

* Wideclient / vendor base to build upon
e Protocol has critica mass
e RISKsS:

— Entering too late may mean you' ve lost
busi ness opportunities / market share

— Protocols may soon be obsolete



Hub and Spoke Modé!

Examples: SWIFT, GSTPA
Hub can set standards, mandate version upgrades

New entrants to the protocol know which protocol
version to implement

Upgrade schedule is often controlled by hub, not
by users

Upgrades often must happen less frequently

Often less differences in protocol interpretation, as
the hub is the authority on what is compliant



Peer to Peer M odel

Example: FIX

Many protocol versions are simultaneoudly used in
production

New entrants to the protocol don’t have a clear-cut
answer of what version to implement

Often more differences in protocol interpretation,
and more differences in feature support

Upgrade schedule determined by users

New versions of the standard can be released more
frequently, as mandatory upgrades are not forced



What to Support?

All versions! Maximum flexibility! ...

...But this comes at quite alot of development and
support costs.

Just the latest version! Minimize costs! ...

...But this can seriously limit one’s trading
partners.

One needs to ascertain the versions supported by
the industry as awhole, one' s current clients/
vendors, one' s potential clients/ vendors, and
one’' s competitors.



Understanding FIX vs. FIXML

FIX and FIXML are not widely different protocols
FIXML providesan XML syntax for writing FI X

messages
— FIXML still uses the same FIX data dictionary and
businesslogic
— FIXML and FIX differenceis like atypewritten |etter
vs. a handwritten letter; the representation is different,
however the content is identical

— FIXML mapping rules to represent FIX in XML

FIXML provides no session layer; one can
encapsulate it in FIX or use another protocol



Understanding FIX vs. FIXML

FIX FIXML
Data Tag=Vaug SO | XML DTD
Representation H] format (Schema
version
planned)
Session Yes No
Data Dictionary Same Same
BusinessRules/ |Same Same

State Changes




Why Not FIXML?

 Bandwidth. FIXML takes much more bandwidth
to transmit the same amount of data. FIXML may
take more than 5 times the bandwidth of FIX.

« Performance. XML parsers, especially validating
parsers, might be slower than simple FIX engines.
Note: | have no concrete numbers here; just keep
the possibility in mind.

e Support. FIXML iIs not presently widely
supported.



Why FIXML?

o Can use off-the-shelf parser software
— Not abig sealling point; writing a FI X
Tag=Value parser israther trivial.
o Automatic validation of messages

— Also not abig selling point, as DTD validation
Isweak. XML Schemawill be better.



Why FIXML?

« XML isbecoming the meta-language for standards.
All kinds of industries are inventing vertical XML
grammars. E-Commerce is redefining itself in
XML, and FIX needs to support XML to stay with
the times.

» Other in-house applications use XML.
Trangporting FIXML internally may make sense,
aswell asusing it externally.



Why FIXML?

e You wish to use middleware or other protocols
Instead of the FIX session.

— Microsoft’s Message Queue (MSMQ), IBM’s
MQSeries, TIBCO Rendezvous

— Horizontal XML initiatives like eobXML, SOAP, XML
Protocol

e Youwant to use FIX with other XML protocols
(FpML, OFX, etc.)

o |f trading partner(s) want to use It.



FIX and FIXML Migration Path
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lmportance of FIX Version

Protocol version has little impact on the session
after FIX 4.0

Version has quite a significant impact on
application-level business processing

FIX Version may be abigger issue than FIX vs.
FIXML

— FIX to FIXML translating can be done externally

— FIX version changes often must be carried back farther
Into the core of one’s system

4.0to 4.1 likely more difficult than 4.1 t0 4.2



Easing the Transition Between
Versions

 While not FIX compliant, trading partners can
agree to implement some fields and messages
from later FIX versionsin earlier FIX versions.

— Example: Using Discretioninst, DiscretionOffset
(introduced iIn FIX 4.2) inFIX 4.00r 4.1
 Allowsfor additional functionality without

requiring significant development effort to
upgrade versions.

« Warning: May not be compatible with some FI X
parser validation



FIX Version History

FIX 3.0 FIX 4.0 FIX 4.1 FIX 4.2

Release Date Sep 1995 Jan 1997 Apr1998 Mar 2000

# Admin Msgs 7 7 7 7
# Business Msgs 17

# Fields 112

# Appendices 4

# pages in spec




Archipelago FIX Order Flow
Sessions — 2/2001

e FIX 4.0: 92%
e FIX4.1: 8%

e FIX 4.2: 1 interested
client

e FIXML: OIinterested
clients

e FIX4.0to4.1
upgrades. O




Why FIX 4.0?

FIX 4.0 greatly improved upon the session
reliability of 3.0. The 4.0 session remains
almost unchanged in later versions.

FIX 4.0 contains just about all one needsto
handle US Equities

FIX 4.0 was current when FIX gained
critical mass

Y 2K: FIX 3.0 uses 2-digit years.



Why Not FIX 4.0?

 Later protocols have more functionality
— More business uses
— More instrument types (derivatives)
— Better international support
 Later protocols have much less ambiguity

(although trading partners can agree on how
to handle ambiguous cases)

e Currently no FIXML DTD for FIX 4.0



FIX 4.0 Ambiguities

 Partia fillswhile acancel is pending

— FIX 4.0 uses OrdStatus without really defining
It; FIX 4.1 uses OrdStatus (current state of
order) and ExecType (type of action doneto
order)

— Is OrdStatus = Partially Filled, or Pending
Cancel / Replace?



FIX 4.0 Ambiguities

* Response to Cancels — what the protocol
say's.
— Order has CIOrdID = X, Cancel has
ClOrdID=Y

— First, send Execution Report with ClOrdID =Y,
OrdStatus = New

— Then, send Execution Report with CIOrdID =
X, OrdStatus = Canceled



FIX 4.0 Ambiguities

* Response to Cancels—what many people
do:

— Order has CIOrdID = X, Cancel has
ClOrdID=Y

— First, send Execution Report with ClOrdID = X,
OrdStatus = Pending Cancel/Replace

— Then, send Execution Report with CIOrdID =
X, OrdStatus = Canceled



FIX 4.0 Ambiguities

* Response to Cancel/Replace —what the
protocol says.

— Order has ClOrdID = X, Cancel/Replace has
ClOrdID =Y

— First, send Execution Report with ClOrdID = X,
OrdStatus = Pending Cancel/Replace

— Then, send Execution Report with CIOrdID =
Y, OrdStatus = New



FIX 4.0 Ambiguities

e Response to Cancel/Replace — what some
people do:

— Order has ClOrdID = X, Cancel/Replace has
ClOrdID =Y, for second Execution Report:

— Send Execution Report with ClOrdID =Y,
OrdStatus = Replaced

— Or send Execution Report with CIOrdID = X,
OrdStatus = Replaced



Recommendations to Ease
Version Upgrades

* Treat FIX Version as an integer.

e Assume anything done in one FIX version
will carry over into later versions. You'll
usually be right.

o C++ Example:

I1f ( miFixVersion >= FIX VERSION 4 1 )
pMsg- >AddFi el d( FI X LEAVES QTY, ilLeavesQy );



Recommendations to Ease
Version Upgrades

* Alwayslook at the latest Erratafor each
spec. At present, 4.1 has Errata.

e For FIX 4.1, consult FIX 4.2 Appendix D
(State Change Matrices)

— 4.2 Appendix D covers many more scenarios

— In general, the rules haven’t changed. Just |ook
out for FIX 4.2-specific features (separate
Pending Cancel and Pending Replace states,
ExecType=Restated, Good Till orders, etc.)



Recommendations to Ease
Version Upgrades

 Donot skip versions (l.e. FIX 4.0to 4.2)

— Changes are usually cumulative, hence little to
no extrawork is needed to develop the
Intermediate version

— Glves you more flexibility in communicating
with clients / vendors

— Glves you an intermediate milestone for your
Q/A group to test, or for clientsto usein
production



FIX 4.0to FIX 4.1 Migration

* \When responding to a Resend Request, SeqReset
— Gap Fill and SegReset — Reset must be sent Poss
Dupe.

— Thisisimplied in FIX 4.0, but was made explicit in

FIX 4.1. Thisisagood practice to avoid certain session
problems.

o All'ID fields are now type char.

— Includes AdvID, AdvRefID, ExeclD, ExecRefID, 10lid,
|OIRefID, AlloclD, RefAllocl D.

— One can generdlly treat these as strings when receiving
them regardless of version, and when generating an | D,
use an integer in FIX 4.0.



FIX 4.0to FIX 4.1 Migration

CxIType isremoved.

— One can no longer use the Cancel Request message to
do a partial cancel. This must be done viaa Cancel /
Replace (Modification) Request.

Subject now arequired field in Email.

Cancel Regect must specify both ClOrdID and
OrigClOrdID to identify the Cancel/Change and
the Order.

L eavesQty added to ExecutionRpt and ListStatus.

— LeavesQty=0OrderQty — CumQty if the order is open;
otherwise it is 0.



FIX 4.0to FIX 4.1 Migration

o Significant changesto order state transitions by
addition of ExecType,
— ExecType denotes the type of message, OrdStatus the

current state of an order. A precedence value for these
IS defined.

— A trade happening while a cancel is pending will have
OrdStatus=Pending Cancel/Replace, and
ExecType=Partial Fill

« Each transition requires a separate FI X message

— |.e. you cannot report a partial fill and cancel the order
IN one message.



FIX 4.0to FIX 4.1 Migration

Chaining of CIOrdID and OrigClOrdID

— When acknowledging accepting, or rgjecting a change
or cancel, you must specify both OrigClIOrdID and
ClOrdID.

— |.e. accepting a cancel or reporting an order as canceled,
ClOrdID = ID of cancel, OrigCIOrdID = ID of order.

OrdStatus added to Cancel Reject.

Removed NoMiscFees, MiscFees; to be handled
with Allocation message

Significant changes made to Allocations



FIX 4.1 New Features

24-hour sessions through ResetSegNumFH ag
Locationl D fields added to header

Common symbology block used in all messages
with Symbol
— Fields include Symbol Sfx, IDSource, SecuritylD,
|ssuer, SecurityDesc
Additional symbology for derivatives:

— SecurityType, MaturityMonthDate, MaturityDay,
PutOrCall, StrikePrice, OptAttribute, SecurityExchange



FIX 4.1 New Features

« SecondaryOrderID in ExecutionRpt and
Order Cancel Rgect. Used when routing
orders; one can inform the client of the
order’s ID at the execution point.

e Added two new Side values

— Undisclosed (for 10Is)
— Cross (for exchanges)



FIX 4.1 New Features

Additions to Quote and/or QuoteRequest

— TransactTime (Quote), OrderQty, OrderType (Request),
Fields for Forex (FutSettDate, OrderQty2, FutSettDate?,
BidSpotRate, BidForwardPoints, OfferSpotRate,
OfferForwardPoints)

NoRelatedSym added to News and Email so that
securities listed are part of arepeating group.

Email Threadl D added to Emall.
Headline added to News.
URLLInk added to |OI, Advertisement, News.




FIX 4.1 New Features

“1S0 Currency Code’ and “1S0O Country Code”
added to IDSource for use with News and Email.

TradeDate, LastMkt added to Advertisement.
TransactTime added to | Ol.

Added NolOlQualifiers to make a repeating group.
Added “ At the Midpoint” and “Pre-open” as
|OlQualifier enumerations.

New Execlnst “U” to denote customer display
Instruction (SEC Rule 11Acl1-1/4)

CashOrderQty added to Orders



FIX 4.1 New Features

New OrdReg Reason values. Unknown
Order and Duplicate Order

Numerous F/X changes made to order-
related messages.

For options trading, added OpenClose,
CoveredOrUncovered, CustomerOrFirm to
New Order Single and List, Cancel/Replace.

Added missing Rule80A enumerations



FIX 4.1 New Features

e Added MaxShow to New Order Single and
List, Cancel/Replace

— Defines what 1s shown to customers of the ECN
or trading network.

— Used with MaxFloor to specify two levels of
reserve quantities, MaxFloor indicates what Is
shown to the public

» LocateReqd in Order Cancel/Replace.
Modified list of fields which may change.



FIX 4.1 New Features

* PegDifference added to order-related
messages.
— Example: allows one to peg to bid plus 1/8.

— The sign of the field is not defined in 4.1, it
becomes explicit in 4.2

o Significant overhaul of Allocation messages,
and Settlement I nstructions message added



FIX 4.1to FIX 4.2 Migration

o Quantity fields change from int to float to support
Instruments not trading In integer units

— Not necessarily needed to implement if you only trade
Instruments in integer shares.

« Optional millisecond accuracy in time fields.

« NO more maximum sequence number of 999999.
EndSegNo=0 in a Resend Reguest represents
Infinity.



FIX 4.1to FIX 4.2 Migration

Removed limit of 9999 on BodyL ength, and added
MaxM essageSize to Logon to negotiate
maximums

Seguence Reset — Reset must alway's be processed,
even If the Sequence Reset message’' s sequence
number Isless than expected.

— This should apply to previous FI X versions as well.
Added Business Message Reect message
|OIOthSvc field removed as it is no longer used



FIX 4.1to FIX 4.2 Migration

Don’t Know Trade (DK) message — Order| D and
Execl D are now required

TransactTime isrequired on New Order Single &
List, Order Cancel Request & Cancel / Replace
Reguest, List Execute, List Cancel Request

— Used to flag stale orders

ExecRestatementReason required for “ unsolicited”
cancels of orders

Meaning of the sign of PegDifferenceis now
defined



FIX 4.1to FIX 4.2 Migration

 CxIRgResponseTo isrequired for Order
Cancel Regect. Specifies whether a Cancel
or Cancel/Replace is being rg ected

e OrdStatus/ ExecType Pending
Cancel/Replace changed into two types:
Pending Cancel and Pending Replace.



FIX 4.2 New Features

XmlDatalen and XmlData tags for including
—-IXML and other XML protocols (FpML)

_astM sgSegNumProcessed added to standard
neader to determine if your trading partner is
getting backlogged

Added OnBehalfOf SendingTime to standard
header for use when a hub relays messages.

RefTaglD, RefMsgType, SessionRejectReason
added to Reject.




FIX 4.2 New Features

Added NoMsgTypes, RefMsgType, MsgDirection
to Logon to help auto-negotiate session use.

— WARNING! The spec isWRONG in stating the tag to
use for thisis MsgType, and will likely be corrected in
the Errata.

New Security Type: Convertible Bond

New IDSource values. Exchange Symbol,
Consolidated Tape Association (CTA) Symbol

New Side enumeration: CrossShort



FIX 4.2 New Features

“Encoded” text fields (Raw Data) for non-ASCI|
character sets (l.e. Japanese), and
MessageEncoding in the standard header.

Better support added for Forex trading

CouponRate and ContractMultiplier added to
standard symbol block for Fixed Income and
Derivatives.

Mass Quote messages added, primarily for making
markets in options.



FIX 4.2 New Features

1Ol routing through NoRoutingl Ds, RoutingType,
Routingl D. Supports targeting and blocking IOls.

“Ready to Trade” added as an |1OIQualifier

SpreadToBenchmark and Benchmark added to | Ol
to support Fixed Income (High Yield / High Grade
Corporate Bonds)

Security Definition Request, Security Definition

— Allows one to define complex multi-instrument trading
strategies, i.e. options spreads, FLEX options, etc.



FIX 4.2 New Features

o Security Status Reguest, Security Status
ESSEIES
— Allows Exchanges to convey trading halts, etc.
o Trading Session Status Reguest, Trading
Session Status messages

— Allows Exchanges to convey information about
global trading activity, like market halts, total
volume traded In a session



FIX 4.2 New Features

 Market Data Reguest, Market Data— Snapshot /
Full Refresh, Market Data— Incremental Refresh
Messages
— Allows FI X to be used by ECNs, Exchanges, data
vendors for their data feeds

— Can be used for full depth of book or just top of book

— Can be used on aquery basis, a subscription basis, or as
a data feed

— Designed for bandwidth efficiency, to be used in high
volume real-time applications



FIX 4.2 New Features

 New OrdType: Funari (Japanese)

o Account field added to Order Cancel, Order
Cancel Rgect, Order Status

e CashOrderQty added to Execution Report



FIX 4.2 New Features

e TradingSessionlD added to messages containing
LastMkt, ExDestination.

— Trading Sessions defined by Exchanges/ ECNs

— A list of them can be specified on Orders,
Cancel/Replaces (NoTradingSessioni D,
TradingSessionl D repeating Group)

— Can be used to facilitate extended hours trading, or
multiple trading sessions on a given exchange (i.e. open
outcry vs. electronic, round vs. odd-lot)



FIX 4.2 New Features

NoContraBrokers, ContraBroker, Contral rader,
ContralradeQty, Contral radeTime repeating
group added to Execution Report

Compliancel D field added to Order, Cancdl,
Cancel / Replace, Execution Rpt

— Used for audit IDs, i.e. OATS

SolicitedFlag added to Order, Cancel / Replace,
Execution Rpt messages

Pre-trade allocation (AllocAccount, AllocShares)



FIX 4.2 New Features

o ExecType=Restated

— Allows sell-side to modify order for several reasons

— ExecRestatementReason:
e GT Corporate Action
GT renewal / restatement (no corporate action)
Verbal change
Repricing of order
Broker option
Partial Decline of order

o EffectiveTimein New Order Single & List,
Cancel/Replace messages allows for staging
ordersto go live a alater time



FIX 4.2 New Features

More fields from order carried into Execution Rpt
— HandlInst, MinQty, MaxFloor, MaxShow, OpenClose

CxIReg/Reason of “Broker option” added

GrossTradeAmt added to Execution Rpt for
Japanese reguirements

New Execlnst: “Fixed Peg to Local Best Bid /
Offer at time of order”

New Execlnst: “Peg to VWAP”



FIX 4.2 New Features

» Discretionlinst, DiscretionOffset added to New
Order Single & List, Cancel / Replace Request

— Order has adisplayed price (represented by Price) and a
better discretionary price at which the order will trade

— Discretionlnst defines benchmark for the discretionary
price (i.e. displayed price, one of the pegging
Instructions) while DiscretionOffset determines the
difference from the benchmark

— DiscretionOffset is always added to the benchmark, i.e.
when selling, if discretion isrelative to the displayed
price, then DiscretionOffset must be negative



FIX 4.2 New Features

o Added Program/Basket/List Trading functionality

— Bid Request, Bid Response, List Strike Price messages
added

— WaveNo field removed
— Accepted for Bidding added to OrdStatus

e Good Till (GT) functionality

— Added DayOrderQty, DayCumQty, DayAvgPX,
GTBookinglnst to Execution Report

— ExpireDate added as alternative to ExpireTime



FIX 4.2 New Features

ExecType = Stopped defined
— LastShares, LastPx defines guaranteed price/ volume

CxIRg/Reason of “Order already in cancel/replace
status’ added

OrdRe Reason of “ Stale order” and “Duplicate of
verbally communicated order” added

ClearingFirm, ClearingAccount added to Order,

Execution Rpt, Cancel/Replace messages.

— ClearingFirm can be used in US options trade for
CMTA number.



FIX 4.2 New Features

* Added support for Japanese “executed price”
allocations as opposed to “average price”

e ConsumptionTax added to Allocation to
support Japanese reguirement

o SettlInstRef|D added to Settlement

| nstructions message to support “ Cancel”
and “Replace” SettlInstTransType values



Recommendations on Which
Versions to Support

Check with your trading partners, competitors

If you need certain features (derivatives, GT order
handling, FIXML, etc.) you may not have much
choice.

Assess the leverage that you and your trading
partners have In dictating version

Ryan'’ s thoughts: 3.0 is mostly dead, for equities
4.0 and 4.1 are good candidates to implement due
to their wide support, be wary of implementing
only 4.2 as support isn’t quite there yet



XML Basics

« XML isvery much like HTML In syntax, except:
— XML iscase-sensitive. <Or der > = <ORDER>

— Attributes must be surrounded by quotes. <i ng
w dt h=50..> won't work anymore; you must say
<inmg w dth="50"./[>

— All dements must be closed. |.e. no <HR> Isalowed in

the middle of a document. Empty elements can be
denoted like this: <Rul e80A Val ue="A">

</ Rul e80A> or likethis. <Rul e80A Val ue=" A"
[ >



XML Validation

One can optionally haveaDTD (Document Type
Definition) to define a document’ s structure

The DTD allows avalidating parser to guarantee
that all required elements and attributes are present

XML validation is order sensitive. Elements
MUST appear in the same order asthey are
specified inthe DTD, otherwise the document
cannot be validated against the DTD

Additional fields MUST NOT BE ADDED
without first defining them inthe DTD or XML

message



APIsfor Parsing XML

e DOM — Document Object Model

— Reads a whole document into a tree structure
— Y our application traverses the nodes of the tree

« SAX —Simple APl for XML

— Event-driven parser. The parser makes calls
Into your application while the XML fileis
being parsed



Beginning a FIXML Order

First, start with the XML
headers

XML version is defined,
aswell as document
encoding

DOCTY PE defines which
DTD to use
(fixmimain.dtd)

Note that this example
uses the latest FIX 4.2
DTD (version 1.0.0, 9 Feb
2001)

<?xm version='1.0" encoding="UTF-8" 7>
<! DOCTYPE FI XM. SYSTEM "fi xm nami n. dt d" >



Adding the root FIXML element

« Root element nameis e
<F|XML> <FI XM_>
° |:)'r'[) ESE¥/55: </ FI XML>

<! ELEMENT FI XML (FI XM_Message+) >

<I ATTLI ST FI XM. DTDVersi on NMTOKEN #FI XED ' 1.0.0'
FI XVer si on NMTOKEN #FI XED ' 4.2' >

e The FIXML dement
contains one or more
FIXMLMessage elements
(note the +)

o #FIXED attributes get
added into the document
by the parser



Adding the FIXMLMessage
element

e DTD says:

<I ELEMENT FI XM_Message (Header

Appl i cati onMessage) >

The FIXMLMessage
element contains
exactly one Header
element and one
ApplicationMessage
element

<?xm version='1.0" encoding="UTF-8" 7>
<! DOCTYPE FI XM. SYSTEM "fi xm nami n. dt d" >

<F| XM_>

<FI XM_Message>
<Header >
</ Header >
<Appl i cati onMessage>
</ Appl i cati onMessage>
</ FI XM_Message>

</ FI XM_>



Adding the Header element

e DTD says: s

<IENTITY % Header Custom ""> </ Sender >
<Tar get >
<IENTITY % Header Content "Sender , OnBehal fOF ? </ Tar get >
, Target , DeliverTo? , SendingTi me? , ) ,
PossDupFl ag? , PossResend?"> <Sendi ngTi ne />
</ Header >

<! ELEMENT Header (%deaderContent;)>

o A ?after an attribute
Indicates that it is optional.
|.e. Sender isrequired,
OnBehafOf is optional

e ENTITY alowsfor
substitution



Adding the Sender and Target

e DTD says:

<I ELEMENT Sender (ConplD
Locati onl D?) >

<!l ELEMENT Target (ConplD ,
Locati onl D?) >

el ements

<Header >
<Sender >
<Conpl D></ Compl D>
<Subl D></ Subl D>
</ Sender >
<Tar get >
<Conpl D></ Conpl D>
<Subl D></ Subl D>
</ Tar get >
<Sendi ngTi ne />
</ Header >

Subl D?

Subl D?



Completing the Header

e DTD says.

<! ELEMENT Conpl D (#PCDATA) >

<! ATTLI ST Conmpl D FI XTag CDATA

#FI XED ' 49- 56- 115- 128

Sender FI XTag CDATA
#FI XED ' 49

Tar get FI XTag CDATA
#FI XED ' 56'

OnBehal f OF FI XTag CDATA
#FI XED ' 115

Del i ver ToFI XTag CDATA
#FI XED ' 128

Dat aType CDATA
#FI XED ' String' >

e #PCDATA = Parsed
Character Data, I.e. actud

text

e DTD cannot validate
format of #PCDATA

<Header >
<Sender >
<Conpl D>MEEF</ Conpl D>
<Subl D>l AN</ Subl D>
</ Sender >
<Tar get >
<Conpl D>TAL</ Conpl D>
<Subl D>ARCA</ Subl D>
</ Tar get >
<Sendi ngTi me>20010226- 15: 00: 00</ Sendi ngTi me>
</ Header >



Starting the ApplicationM essage

. <Appl i cati onMessage>

e DTD says: < der >
<! ELEMENT Appl i cationMessage (Advertisement | </ Order >

Indication | News | Email | QuoteReq | </ Appl i cati onMessage>

Quote | Order | NewOrderlList |

Executi onReport | DK Trade |

O der Modi fi cati onRequest |

Or der Cancel Request | Order Cancel Rej ect |

Or der St at usRequest | All ocation |

Al'l ocati onACK | Settlenentlnstructions |

Li st Status | ListExecute |

Li st Cancel Request | Li st StatusRequest |

Mar ket Data | Market Dat al nc | Mar ket Dat aReq

| Market Dat aReqgRej | MassQuote | Quot eAck |

Quot eCancel | QuoteStatusReq | SecurityDef

| SecurityDefReq | SecurityStatus |

SecurityStatusReq | TrdSesStatus |

TrdSesSt at usReq | Busi nessRej ect | Custon)>

e The|indicatesthat this
element can contain one of
the following elements



Starting the Order

e DTD says.

<IENTITY % Order Custom "">

<IENTITY % O derContent "COdiD, dientlD?
ExecBroker? , Account? , O dAll ocG ouplLi st?
, Settlenment? , Handlnst , ExeclnstList?

MnQy? , MaxFl oor? , ExecDesti nation?
TrdSesList? , ProcessCode? , I|nstrunent
PrevC osePx? , Side , LocateReq? ,

TransactTime , OrderQuantity , OrderType ,
Currency? , ConpliancelD? , SolicitedFl ag?

, 1A _1D?, QuotelD? , OrderDuration? ,

Ef fectiveTi me? , Commi ssion? , Rul e80A?
ForexReqOrder? , Text? , EncodedText G oup?

, MaxShow? , Discretionlnst? ,
Di scretionOfset? , CearingFirnP ,
Cl eari ngAcct ?" >

<I ELEMENT Order (%O derContent;)>
<! ATTLI ST Order FI XTag
Dat aType CDATA #FI XED

"String'
Val ue

CDATA #FI XED ' 35

CDATA #FIXED 'D >

<Appl i cati onMessage>
<Or der >
<d OdiD/>
<Handl nst />
<l nstrunent />
<Si de />
<TransactTine />
<Order Quantity />
<Order Type />
<Currency />
<OrderDuration />
<Rul e80A />
</ Order>
</ Appl i cati onMessage>



Adding #PCDATA Elementsto
the Order

e DTD says:

<! ELEMENT Cl Ordl D (#PCDATA) >

<IATTLI ST 1 O dlI D FI XTag CDATA
#FI XED ' 11'

Dat aType CDATA
#FI XED ' String' >

<I ELEMENT Transact Ti me (#PCDATA) >

<I ATTLI ST Transact Time Fl XTag CDATA
#FI XED ' 60’

Dat aType
CDATA #FI XED ' UTCTi neSt anp' >

<Appl i cati onMessage>
<Or der >
< Ordl D>FOO 1234</ C O dl D>
<Handl nst />
<Instrunent />
<Side />
<Transact Ti me>20010226- 15: 00: 00</ Tr ansact Ti ne>
<Order Quantity />
<Order Type />
<Currency />
<OrderDuration />
<Rul e80A />
</ Order>
</ Appl i cati onMessage>



Adding Elements with Attributes
to the Order

« DTD says: RNt

<! ELEMENT Handl nst EMPTY> <Cl O dl D>FOO 1234</d O dl D>
<Handl nst Val ue=*2"/>

<! ATTLI ST Handlnst FIXTag CDATA #FI XED ' 21' B R

Dat aType CDATA #FI XED

TR <Side />

Val ue (1] 2] 3) <Transact Ti me>20010226- 15: 00: 00</ Tr ansact Ti ne>
#REQUI RED <OrderQantity />

SDVal ue  (Aut oExecPriv | <Order Type />

Aut oExecPub | Manual ) #l MPLI ED > <Currency />

e “Vaue’ isa#REQUIRED iy
attrl bUte’ and mUSt be </ Z):))Ir ?2;; onMessage>
specified.

e “SDVaue’ isan
#IMPLIED attribute,
meaning it is optional



Adding Elements with Attributes
to the Order

e DTD says:

<! ELEMENT Si de EMPTY>

<I' ATTLI ST Side FI XTag CDATA #FI XED
' 54"
Dat aType CDATA
#FI XED ' char
Val ue (2] 2] 3
| 41 5] 6] 7] 8] 9)
#REQUI RED
SDval ue (Buy |
Sell |
BuyM n |
Sel | Pl us |
Sel | Sht |
Sel | Sht Ex

Undi sc |

Cross )
#| MPLI ED >

<Appl i cati onMessage>
<Or der >

<Cd O dl D>FOO 1234</d O dl D>

<Handl nst Val ue="2"/>

<Instrunent />

<Si de Val ue="1" />

<Transact Ti me>20010226- 15: 00: 00</ Tr ansact Ti ne>
<Order Quantity />

<Order Type />

<Currency />

<OrderDuration />

<Rul e80A />

</ Order>
</ Appl i cati onMessage>



Adding Elements with Attributes
to the Order

« DTD says: RNt

<IENTITY % curr Codes <C O dl D>FOO 1234</d O dl D>
" AED| AFA| ALL| ANG ACK| ARP| ATS| AUD| BBD| BDT| BE o
C| BEF| BEL| BGL| BHD| Bl F| BMD| BOP| BRC| BSD| BUK| B SRzl mst Ve Le=tati s
Wp| BZD| CAD| CHF| CLP| CNY| COP| CRC| CSK| CUP| CVE| <Instrunent />
CYP| DDM DEM DJF| DKK| DOP| DZD| ECS| EGP| ESA| ESB <Si de Val ue="1* />
| ESP| ETB| FI M FJD| FKP| FRF| GBP| GHC| Gl P| GVD| GN . e a0 :
S| GQOE| GRD| GTQ| GAP| GYD| HKD| HNL| HTG HUF| | DR | <Transact Ti @>20010226 15: 00: 00</ Tr ansact Ti ne>
EP| I'LS| I NR| | QO I RR| | SK| I TL| JMD| JOD| JPY| KES| <Order Quantity />
KHR| KMF| KPQ KRW KWD| KYD| LAK| LBP| LKR| LRD| LSM <O der Type />
| LUF| LYD| MAD| MGF| MLF| MNT| MOP| MRQ| MTP| MUR| W/ ey
Rl MAK| MXP| MYR| MZM NGN| NI C| NLG NOK| NPR| NZDj O SEU rEmeyy Vel e=t LEns 1=
MR| PAB| PES| PGK| PHP| PKR| PLZ| PTE| PYG QAR| ROL| <OrderDuration />
RWF| SAR| SBD| SCR| SDP| SEK| SGD| SHP| SLL| SCS| SRG <Rul 80A / >
| STD| SUR| SVC| SYP| SzL| THB| TND| TOP| TPE| TRL| TT o
D| TWD| TZS| UGS| USD| USN| USS| UYP| VEB| VND| VUV| W e
ST| XAF| XAU| YDD| YER| YUD| ZAL| ZAR| ZMK| ZRZ| ZWD" </ Appl i cati onMessage>
>

<!l ELEMENT Currency EMPTY>

<I ATTLI ST Currency Fl XTag CDATA #FI XED ' 15
Dat aType CDATA #FI XED
"Currency'

Val ue (%urr Codes; )
#REQUI RED >



Adding Elements with Attributes
to the Order

<Appl i cati onMessage>

i DTD Sa.yS. <Or der >

<! ELEMENT Rul eS80A EMPTY> <d Ordl D>FOO 1234</C O dl D>
<Handl nst Val ue="2"/>
<I ATTLI ST Rul e80A FI XTag CDATA #FI XED ' 47" <Instrument />
Dat aType CDATA #FI XED <Si de Value="1" />
‘char' <Transact Ti ne>20010226- 15: 00: 00</ Tr ansact Ti ne>
Val ue (A | <Order Quantity />
B | <Order Type />
C | <Currency Val ue="USD" />
[ SNI P] <OrderDuration />
X | <Rul e80A Val ue="A" />
Y | </ Order>
Z ) #REQUI RED </ Appl i cati onMessage>
SDVal ue (AgencySingl e |
Sht ExTr anA |
[ SNI P]

Sht ExTranNonMem )  #l MPLI ED >



Adding the Instrument to the
Order

<Appl i cati onMessage>

e DTD says: < der>

<IENTITY % instrdetails "Synbol Sf x? DA bl
. Securityl D? | DSour ce? . b~
. o) L] <l nstrunent >
SecurityType? , SecurityExch? , <Symbol >CSCO</ Symbol >
Issuer’? , Encodedl ssuer G oup? , S e (5
SecuritybDesc? ,

o </l nstrunent >
EncodedSecDescG oup?" > <Si de Val ue="1° />

<Transact Ti ne>20010226- 15: 00: 00</ Tr ansact Ti ne>
<! ELEMENT | nstrunent (Synbol , <Order Quantity />
% nstrdetails;)> <Order Type />
<Currency Val ue="USD" />
<OrderDuration />
<Rul e80A Val ue="A" />

</ Order>
<I ATTLI ST Synbol FI XTag CDATA </ Appl i cati onMessage>

#FI XED ' 55'

<! ELEMENT Synbol (#PCDATA) >

Dat aType CDATA
#FI XED ' String' >



Adding the Instrument to the
Order

e DTD says:

<I ELEMENT SecurityType (Equity |
Mut ual Fund | Forei gnExchange |
Fi xedl ncone | Warrant | Option |
Fut ure) >

<I ELEMENT Equity EMPTY>

<I ATTLI ST Equity FI XTag CDATA
#FI XED ' 167"
Dat aType CDATA
#FI XED ' Stri ng'
Val ue (CS | PS
) #REQUI RED >

<Appl i cati onMessage>
<Or der >

< Ordl D>FOO 1234</ C O dl D>
<Handl nst Val ue="2"/>
<l nstrunment >
<Synbol >CSCO</ Synbol >
<SecurityType>
<Equity Val ue="Cs" />
</ SecurityType>
</l nstrunent >
<Si de Val ue="1" />
<Transact Ti ne>20010226- 15: 00: 00</ Tr ansact Ti ne>
<Order Quantity />
<Order Type />
<Currency Val ue="USD" />
<OrderDuration />
<Rul e80A Val ue="A" />

</ Order>
</ Appl i cati onMessage>



Alternate Instrument Example -

Options

e DTD says:
<l ELEMENT Option (PutCall , Cover? ,

CustonerFirn? , OpenC ose? , Maturity ,
StrikePx , OptAttribute?)>

<I ATTLI ST Option FI XTag CDATA #FI XED ' 167"
Dat aType CDATA #FI XED
"String'
Val ue CDATA #FI XED
'OPT >

<! ELEMENT Put Cal | EMPTY>

<I ATTLI ST PutCal |l FI XTag CDATA #FI XED ' 201’
Dat aType CDATA #FI XED
"String'
Val ue (0] 1)
#REQUI RED

SDvalue  (Put | Call )
#1 MPLI ED >

<l nstrunment >
<Synbol >CYQ</ Synbol >
<SecurityType>
<Opti on>
<Put Cal I Val ue="1">
<Maturity />
<StrikePx />
</ Opti on>
</ SecurityType>
</l nstrument >



Alternate Instrument Example -
Options

<| nst runment >

o DTD Sa_ys <Symbol >CYQ</ Synbol >

<SecurityType>

<I ELEMENT Maturity (MonthYear , Day?)> <Cpt i on>
<Put Cal I Val ue="1">
<! ELEMENT Mont hYear (#PCDATA) > <Maturity>
<Mont hYear >200103</ Mont hYear >

<! ATTLI ST Mont hYear FlXTag  CDATA <’SM"‘,‘:“P§(3>’Z5 00el S 1 Kepyo

#FI XED ' 200" </(<)p:i“0n§ -00<istrike

Dat aType CDATA </ SecurityType>
#FI XED ' nont h-year' > </ | nst rument >

<I ELEMENT Stri kePx (#PCDATA) >

<I' ATTLI ST Stri kePx FI XTag CDATA
#FI XED ' 202"
Dat aType CDATA
#FI XED ' Price' >



Adding the OrderQuantity to the
Order

e DTD says:

<! ELEMENT OrderQuantity (OrderQy |
CashOrderQy) >

<! ELEMENT Order Qy (#PCDATA) >

<I ATTLI ST OrderQy FI XTag CDATA
#FI XED ' 38'

Dat aType CDATA
#FI XED ' Qy' >

<Appl i cati onMessage>
<Or der >
< Ordl D>FOO 1234</ C O dl D>
<Handl nst Val ue="2"/>
<I nstrunment >
<Synbol >CSCO</ Synbol >
<SecurityType>
<Equity Val ue="Cs" />
</ SecurityType>
</l nstrunent >
<Si de Val ue="1" />
<Transact Ti ne>20010226- 15: 00: 00</ Tr ansact Ti ne>
<Order Quantity>
<Order @ y>5000</ Order Q@ y>
</ OrderQuantity>
<Order Type />
<Currency Val ue="USD" />
<OrderDuration />
<Rul e80A Val ue="A" />
</ Order>
</ Appl i cati onMessage>



Adding the OrderType to the
Order

e DTD says:

<I ELEMENT Order Type (Market Order |
LimtOrder | StopOrder |
StopLimtOrder | PrevQuotedOrder |
Prevl ndi cat edOrder | ForexSwapOrder
| PeggedOrder | ForexOrder |
Funari Or der) >

<

ELEMENT LimtOrder (Price)>

<I ELEMENT Price (#PCDATA) >

<I ATTLI ST Price Fl XTag CDATA #FI XED
1 44I
Dat aType CDATA
#FI XED ' Price' >

<Appl i cati onMessage>

<Or der >
<C O dl D>FOO 1234</ d Ordl D>
<Handl nst Val ue="2"/>
<| nst runent >
<Synbol >CSCO</ Synbol >
<SecurityType>
<Equity Val ue="Cs" />
</ SecurityType>
</ | nstrunent >
<Si de Val ue="1“ />
<Transact Ti ne>20010226- 15: 00: 00</ Tr ansact Ti ne>
<Order Quantity>
<Order @ y>5000</ Order Q¢ y>
</ OrderQuantity>
<Or der Type>
<Li m t Or der >
<Pri ce>32. 25</ Pri ce>
</ Li mt O der >
</ Or der Type>
<Currency Val ue="UsSD" />
<OrderDuration />
<Rul e80A Val ue="A" />
</ Order >

</ Appl i cati onMessage>



Adding the OrderDuration to the
Order

. <Appl i cati onMessage>
e DTD says. <order>
<I ELEMENT OrderDuration (TinmelnForce | D Sreelsen el o llos

GTD_Ti mel nFor ce) > <Handl nst Val ue=*2"/>
- <l nst runent >

<Synbol >CSCO</ Synbol >
<SecurityType>
<Equity Val ue="Cs" />
<I ATTLI ST Ti nel nForce FI XTag CDATA #FI XED </ SecurityType>
' 59 </ I nstrument >
Dat aType CDATA #FI XED <Si de Val ue="1" />
' char' <Tr ansact Ti me>20010226- 15: 00: 00</ Tr ansact Ti ne>
Val ue (0| 1| 2| <Order Quantity>
3| 4] 5) #REQU RED <Or der @ y>5000</ Or der Q y>
SDval ue (Day | </ Order Quantity>
<Or der Type>
GoodTi | | Cancel | <Li m t Or der >
<Price>32. 25</ Pri ce>
At TheOpeni ng | </LimtOrder>
</ Or der Type>
I nmredi at eOr Cancel | <Currency Val ue="USD"* />
FillOKill <Or der Dur ati on>
| <Ti mel nFor ce Val ue="0" />
</ Order Dur ati on>
CoodTi Il Crossing ) #1 MPLIED > <Rul e80A Val ue="A" />
</ Order >
</ Appl i cati onMessage>

<! ELEMENT Ti el nFor ce EMPTY>



<?xm version="1.0" encodi ng=' UTF-8' ?>
<! DOCTYPE FI XML SYSTEM "fi xm nai n. dt d">

- <FI XML>
<FI XM_Message>
<Header >

<Sender >
<Conpl D>MEEF</ Conpl D>

<Subl D>| AN</ Subl D>
</ Sender >
<Tar get >

<Conpl D>TAL</ Conp| D>
<Subl D>ARCA</ Subl D>
</ Tar get >

° Dernonstratl On DI Spl ay ) :zzgir:gﬁ me>20010226- 15: 00: 00</ Sendi ngTi me>

<Appl i cati onMessage>

message in | nternet <arder>

<C O dl D>FOO 1234</ A Ordl D>
<Handl nst Val ue="2" />

EXpI Orer 5. <l nstrurment >

<Synbol >CSCO</ Synbol >
<SecurityType>

« Makesurefile(called <Equ (y Vel uo="C5" />

</ SecurityType>
</ | nstrunent >

Order.xml) i S i n the me :'SI':’ gisZilt #’?120/010226— 15: 00: 00</ Tr ansact Ti ne>
directory as DTD. " arter @ y>5000< rer @y
</ Order Quantity>
 Notethat IE5 likely is not Cimiee
doing all validation checks o
a Val i dati ng x M L par%r <Or<$’|e:reD:J:1|2:r 22>Val ue="0" />

</ Order Dur ati on>

Shoul d do <Rul €80A Val ue="A" />
</ Or der >
</ Appl i cati onMessage>
</ FI XM_Message>

</ FI XM_>



Embedding FIXML in FIX

o FIXML message placed in XmlDatafield of
standard FI X message

* FIX Engine provides session layer, assigns
seguence number, etc.
 Littleto no change needed for either

Business Application or FIX Engine
(assuming FIX 4.1 or 4.2)



Embedding FIXML in FIX

49=MEEF SenderCompl D
S6=TAL TargetCompl D
212=1173 XmiDatalL ength
213= XmiData

<?xml verson="1.0' encoding="UTF-8 ?>
<IDOCTYPE FIXML SYSTEM "fixmlmain.dtd">

<FIXML>
<FIXMLM essage>
<Header>




Architecting FIXML Systems

Business

Application FIX Message FIX Engine

——

XML N FIX Engine

Message

Business

FIX Message
Appllcat|on
Business

FIX Message
Appllcatlon

Fxve  \ Messaging
Message 4 Middleware




Questions



