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(57) ABSTRACT 

A method of processing delivery messages in a security pro 
cessing architecture includes receiving an expression of inter 
est to enter into a transaction to buy or sell a security, match 
ing the expression of interest with other expressions of 
interest, sending a message to a market participant that a 
match exists, recording a delivery in a delivery log file, 
recording the delivery in a delivery work in process (WIP) 
file, and receiving a response message from the market par 
ticipant. 
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ORDER DELVERY IN A SECURITIES 
MARKET 

RELATED APPLICATIONS 

0001. This application claims the priority of U.S. Provi 
sional Patent Application No. 60/385.988, entitled “Security 
Processor, and filed on Jun. 5, 2002. 

BACKGROUND 

0002. This invention relates to securities transactions. 
0003 Electronic equity markets collect, aggregate, and 
display pre-trade information to market participants. For 
example, in Some markets, the pre-trade information takes the 
form of a quote that represents a single or an aggregate of 
same-priced principal or agency orders. Some markets also 
provide trading platforms through which market participants 
may trade securities in a marketplace. 

SUMMARY 

0004. In one aspect, the invention is a method of process 
ing delivery messages in a security processing architecture. 
The method includes receiving an expression of interest to 
enter into a transaction to buy or sell a security, matching the 
expression of interest with other expressions of interest, send 
ing a message to a market participant that a match exists, 
recording a delivery in a delivery log file, recording the deliv 
ery in a delivery work in process (WIP) file, and receiving a 
response message from the market participant. 
0005. In another aspect, the invention is an article. The 
article includes a machine-readable medium that stores 
executable instructions for validation within a securities pro 
cessing system. The instructions cause a machine to receive 
an expression of interest to enter into a transaction to buy or 
sell a security, match the expression of interest with other 
expressions of interest, send a message to a market participant 
that a match exists, record a delivery in a delivery log file, 
record the delivery in a delivery work in process (WIP) file, 
and receive a response message from the market participant. 
0006. In still another aspect, the invention is a securities 
processing system. The system includes a memory that stores 
executable instructions for validations. The system executes 
the instructions to receive an expression of interest to enter 
into a transaction to buy or sell a security, match the expres 
sion of interest with other expressions of interest, send a 
message to a market participant that a match exists, record a 
delivery in a delivery log file, record the delivery in a delivery 
work in process (WIP) file, and receive a response message 
from the market participant. 
0007 Some or all of the aspects of the invention described 
above may have some or all of the following advantages. The 
securities processing system processes delivers orders effi 
ciently by using files (e.g., trigger file, delivery log file) to 
track the transactions. The security processing system 
handles all aspects of a delivered execution including per 
forming validations, timing the delivery, sending and receiv 
ing messages, and reporting to trading services. In addition, 
the architecture of the securities processing system includes 
multiple securities processors in parallel. Each securities pro 
cessor handles a fraction of the total securities in a market and 
each securities processor validates orders and quotes for the 
securities it processes. Thus, the distributed functionality of 
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the order deliveries across multiple processors further 
improves the efficiency of securities processing. 

DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a functional diagram of a securities pro 
cessing architecture. 
0009 FIG. 2 is a flowchart of a process for order entry. 
0010 FIG. 3 is a flowchart of a process for quote entry. 
0011 FIG. 4 is a functional diagram of a delivery system. 
0012 FIG. 5 is a flowchart of a process used by a delivery 
(receiver) component. 
0013 FIG. 6 is a flowchart of processing a message within 
a matching component. 
0014 FIG. 7 is a flowchart of a process for monitoring a 
market participant's response time to delivery messages. 

DESCRIPTION 

0015 Referring to FIG. 1, a securities processing archi 
tecture 10 handles the processing of securities transactions 
including executing orders or processing quote transactions 
in a market trading environment. Securities processing archi 
tecture 10 includes a set of securities processors 12, a mes 
saging infrastructure interface 14 to a messaging infrastruc 
ture 16, and a gateway 18 to a downstream information bus 
20. Each securities processor 12 interfaces with trading ser 
vices network 22, trade reporting 24, and a common data 
stream (CDS) journal 26. Trading services network 24 with 
market participants. Trading services 24 used in this embodi 
ment is SELECTNETR). 
0016 Securities are distributed over securities processors 
12 So that each processor handles a fraction of the total Secu 
rities that are traded in the market. For example, one securities 
processor 12 may handle one or two high-volume transaction 
securities while another securities processor 12 may handle 
many low-volume transaction securities. Securities process 
ing architecture 10 is a multi-parallel architecture and thus 
horizontally scalable for incremental growth. 
0017 Securities processors 12 receive messages from 
market participants through messaging infrastructure inter 
face 14. The messages include order transactions and quote 
transactions. The messages are allocated to the securities 
processor that handles the security. 
0018. Each security processor 12 includes program com 
ponents that process the messages received. These compo 
nents include an order entry component 32, a quote entry 
component 34, a matching component 36, a position genera 
tor 38, an execution reporting component 40, a delivery com 
ponent including a delivery (sender) Subcomponent 44a and a 
delivery (receiver) subcomponent 44b, and an execution kill 
component 46. Optionally the security processor 12 can 
include an odd lot rotation component 42. 
0019 Order entry component 32 receives all transactions 
related to the entry and maintenance of orders. Order entry 
component 32 handles field level validations, eligibility veri 
fications, assignment of branch sequence numbers, logging of 
the transaction and passing the transaction to matching com 
ponent 36. Orders that fail any of the checks performed by 
order entry component 32 are rejected. 
0020 Quote entry component 34 receives all transactions 
related to the entry and maintenance of quotes. Quote entry 
component 34 handles field level validations, eligibility veri 
fications, transformation into one or two orders, logging of 
the transaction and passing the transaction to matching com 
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ponent 36. Quotes that fail any of the checks performed by 
quote entry component 34 are rejected. 
0021. The matching component 36 in the securities pro 
cessor 12 matches incoming interest against orders and 
quotes in an automatic execution facility. Matching compo 
nent 36 is responsible for market situation dependent checks 
and matching. Matching component 36 receives orders from 
quote entry component 34 and order entry component 32 and 
performs checks and validations that require definite and 
unambiguous knowledge of the current market situation (e.g., 
marketability check, sanity check, short sale rule, etc.). If the 
order is valid and executable, the matching process performs 
the execution according to a specified process; if the order is 
not valid and executable, the order is added to an order table. 
Orders that fail a check are rejected. An opening Subcompo 
nent (not shown) within matching component 36 provides the 
special logic and handling required during the pre-open mar 
ket period and when the market for this security is opened. 
0022. The subsequent post-execution components of 
securities processor 12 are responsible for processing the 
executions, i.e., the outcome of matching component 36. 
Position generation component 38 generates the quote dis 
play of a traditional montage and receives updates to the 
inside prices and market participant positions from the 
matching component, calculates the inside size and market 
center according to the existing rules and performs the rank 
ing. 
0023 Execution reporting component 40 publishes execu 
tion related information to the downstream systems. Execu 
tion reporting component 40 receives executions from match 
ing component 36 (for automatic executions), delivery 
component 44 (for accepted deliveries), and odd-lot rotation 
component 42 (for accepted odd-lots) and sends them down 
stream. Execution reporting component 40 also publishes 
delivery notifications (from matching component 36) and 
execution kill messages (from execution kill component 46). 
0024 Odd-lot rotation component 42 handles finding and 
assigning a contra party for the odd lots of mixed lot orders 
and pure odd lot orders. Execution reporting component 40 
receives odd lots from matching component 36, Submits them 
to the next market maker with sufficient odd lot exposure size 
and, on acceptance, passes them on for regular post-execution 
processing. 
0025. In other embodiments, matching component 36 may 
perform handling of odd lots occurrences by trading of actual 
shares. This approach aggregates actual shares of round, odd, 
and/or mixed lots of equally priced orders thereby reducing 
accounting ramifications. Further, by displaying a rounded 
down aggregate, rounded to the nearest round lot, a user 
familiar with round-lot-based systems may not be confused 
since the aggregate of actual shares is displayed in round lots. 
0026 Delivery component 44 is responsible for handling 
delivery of executions through trading services network 24. 
Delivery component 44 receives executions from matching 
component 36 and Submits them to trading services network 
24. Upon acceptance, and for the accepted size of a partial 
acceptance, the execution is passed to reporting component 
40 for dissemination. Upon rejection and for the rejected size 
of a partial acceptance, the order is reintroduced into match 
ing component 36. 
0027 Execution kill component 46 facilitates the kill of an 
execution between the two involved contra parties. Execution 
kill component 46 receives a request to kill an execution from 
one party. Once this component has received the confirmation 
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to kill that very same execution from the contra party, Execu 
tion kill component 46 passes the execution kill to the report 
ing component 40 for dissemination and to trade reporting 
interface component 48 to inform trade reporting 24. 
0028. Each securities processor 12 includes a trade report 
ing interface component 48 and a continuous data stream 
(CDS) extract component 50. Trade reporting interface com 
ponent 48 is responsible for transmitting executions and 
execution kills to trade reporting 24. Trade reporting interface 
receives executions via reporting component 40, converts 
them into a trade reporting format and passes them to trade 
reporting. Trade reporting interface also propagates execu 
tion kills received from execution kill component 46 to trade 
reporting to reflect this event. CDS Extract component 50 
transforms securities processing architecture 10 quote infor 
mation (excluding supervisory information) into a CDS feed 
for dissemination to other systems. CDS Extract component 
50 primary output is a CDS Journal file 56. 
0029. Each securities processor includes an interval timer 
58. Interval timer 58 provides a facility for timing events 
based on a requestors' requirements and to return the infor 
mation to the requestor upon the expiration of the time period 
Supplied by the requestor. 
0030 Each securities processor also includes support 
components, which are used by the other components for 
special processing (e.g., management of an order table) or 
serve as interfaces to related systems. 
0031. The order file builder component 52 is responsible 
for building the disk based order file that reflects the memory 
based order table of dynamic order data matching component 
36 maintains in memory. This component uses the log file of 
order changes and applies them to the actual order file. The 
file is used the next trading day to load the order table for start 
of the trading day. Also, in the case that the matching com 
ponent 36 ends abnormally, the memory tables can be reread 
from the built files. 
0032. The position file builder component 54 is the posi 
tion generation's component equivalent of the order file 
builder. Position file builder component 54 maintains the 
market participant positions on the position quote file while 
the position generation component 38 works off its memory 
based position table. 

Order Entry 
0033) Order entry component 32 of securities processing 
architecture 10 is the entry point for all transactions related to 
the entry and maintenance of orders and provides a central 
ized facility by which all orders entered are evaluated to 
determine whether these orders pass certain validation crite 
ria. Order validations that are not dependent on the current 
market situation (e.g., valid security, refresh amountless than 
or equal to reserve size, etc.) are performed in order entry 
component 32. Validations that require inside market condi 
tions (e.g., marketability check, short sale rule, etc.) and are 
subject to the serialization of events are performed in match 
ing component 36. In part, order validations are based upon 
the categorization of the entering participant. Eligible partici 
pants include quoting market participants (QMPs), ECNs, 
unlisted trading privileges (UTPs), and order entry firms. 
0034. The validations performed in the order entry com 
ponent 32 performs three types of checks: eligibility checks, 
Syntax and reference validations, and interdependent condi 
tions. 
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0035 Eligibility checks include determining whether the 
order transaction is allowed for the market participant at that 
particular point in time. This is done by a series of flags and 
values, which include system level, security level and market 
participant level validations (e.g., does the system allow order 
entry at this time, is the firm allowed to enter orders, etc.). 
Syntax validations of fields ensure the syntactical adherence 
to permitted values and Verify the correctness and existence 
of the values (e.g., valid security, valid market participant, 
etc.). Interdependent conditions validations are dependent 
upon the combination of field values (e.g., refresh amount 
without reserve amount). The interdependent conditions 
relate to activities that can occur during various time periods 
of the business day, but the information is primarily static 
during the day and does not change on every transaction. 
0036 An order that fails any of the validations is rejected 
and a response is sent to the entering market participant. 
Orders that pass the validations are prepared for matching 
component 36. As seen below, depending on the order trans 
action (i.e., order entry transaction, cancel transaction, can 
cel/replace transaction, order reinstate), different processing 
is performed. 
0037 Order entry transactions that pass the validations are 
assigned an order reference number, which is unique through 
out securities processing architecture 10 and a branch 
sequence ID (unless provided by the user), which is unique 
with a market participant. The branch sequence ID and the 
order reference number are written to a matching trigger file 
in anticipation of being processed by matching component 
36. 

0038. The matching trigger file is a first-in-first out (FIFO) 
queue that has order transactions from the quote entry com 
ponent 34 and order entry component 32 as well as from the 
delivery (receiver) Subcomponent 44a. In addition, Supervi 
sory transactions that affect the order table are passed to 
matching component 36 through the matching trigger file. 
However, since these Supervisory transactions are complete 
and inclusive, the Supervisory transactions are implemented 
as modular plug-in components. 
0039 For order cancel transactions, a market participant 
may cancel an order that the market participant has entered 
into the system. The order reference number of the order is 
used in performing this action. A cancel transaction cancels 
the entire current or remaining quantity of an order and effec 
tively deletes the order. After a cancel request has passed the 
validations, a trigger is written to the matching trigger file for 
matching component 36 to perform the actual cancel. This is 
necessary to adhere to the time priority requirement, i.e., an 
order that is currently being processed by matching compo 
nent 36 cannot be cancelled while matching is in progress. 
0040. For order cancel/replace transactions, a market par 
ticipant may cancel/replace an order that the market partici 
pant has entered into the system, i.e., the transaction is not 
available for an order that was generated from a quote or an 
order generated as a result of a system generated quote. The 
order cancel/replace transaction modifies the quantity values 
(i.e., display, reserve, refresh) of an order. There are two 
different ways to change the quantity of an order. First, the 
absolute value of the order quantity may be canceled and 
replaced with a new order quantity. Second, the order quantity 
may be changed relative to its current quantity, i.e., increased 
or decreased by a specified amount (e.g., +300 or 800). An 
order cancel/replace transaction with an absolute quantity 
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change is processed similar to the entry of a new order, a 
relative quantity change similar to a quote update (see next 
main section). 
0041. For the reinstate order transaction, a market partici 
pant may reinstate an order that has been purged by the 
system or a supervisor. The order reference number of the 
order is used in performing this action. A reinstate transaction 
re-opens the entire current or remaining quantity of an order 
and effectively is like re-entering the order. After a reinstate 
request has passed validations, a trigger is written to the 
matching trigger file for matching component 36 to perform 
the actual reinstate. This is necessary to adhere to the time 
priority requirement since the order will be given a new order 
reference number and time priority for execution. 
0042 A programming structure that performs an order 
entry process 60 is exemplified by the following: 

DetokenizeMessage() 
ValidateEligibility.() 
ValidateCommon Attributes() 
Case TransactionType 

OrderEntry 
ValidateCorderEntry Attributes() 
ValidateMarketCondition() 
GenerateCorderReferenceNumber() 
If BranchSequenceNumber = “ 

GenerateBranchSequenceNumber() 
OrderCancel 

ValidateCorderCancelReinstate Attributes() 
OrderCancelReplace 

ValidateCorderCancelReplaceAttributes() 
GenerateCorderReferenceNumber() 

WriteMatchingTrigger() 

The functions in the programming structure are described 
below 
0043 Process 60 receives an order transaction from the 
messaging interface 14. An input message is converted from 
its source format to an Internal Standard Message Protocol 
(ISMP) format, which is a tokenized message format. Process 
60 detokenizes (62) or disassembles the ISMP message and 
parses the message into the individual attributes and stores 
these attributes in a structured order file record layout that is 
used for Subsequent validation and check processing. A trans 
action code within the message indicates whether the mes 
sage is an order entry transaction, an cancel transaction, oran 
cancel/replace transaction. A DetokenizeMessage() function 
detokenizes the ISMP message. 
0044 Process 60 validates (64) the eligibility of the mes 
sage. Eligibility checks include determining whether the 
transaction is allowed for the market participant at that 
moment in time through the uses done of a series of flags and 
values which include system level, security level and market 
participant level validations (e.g., does the system allow order 
entry at this time, is the firm allowed to enter orders, etc.). 
Process 60 checks whether the given transaction is allowed at 
this point in time from a system perspective and a user per 
spective by using a ValidateEligibility() function shown in 
the programming structure above. If any validation errors are 
encountered, a reject response message is generated, and the 
remaining validations are skipped. 
0045 Process 60 validates (66) common attributes by 
checking the attributes that are included in all three types of 
order entry transactions. These fields along with the valida 
tions performed are listed in table 1. Process 60 uses a Vali 
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dateCommon Attributes() function to validate the common 
attributes as shown earlier in the program structure. 

TABLE 1. 

Common Validations for Order Entry Component 

Validation 
Field Validation Action Source 

Market Market participantid must Firm Profile 
Participant ID exist File 
Security ID Security must exist Security File 

Security must be UTP enabled 
if market participant is UTP 

0046 Process 60 determines (68) if the order transaction is 
an order entry transaction, an order/cancel transaction or an 
order cancel/replace transaction based on the transaction 
code. 
0047. If the transaction is an order entry transaction, pro 
cess 60 validates (70) the order entry attributes. Table 2 lists 
attributes that are validated by the process 60. The validations 
are performed against values in reference data files that are 
both internal to securities processing architecture 10 (i.e., 
Give-up firms, quoting increments, securities, etc.) and exter 
nal to securities processing architecture 10 (e.g., alternate 
clearing numbers in trade reporting 24). In addition, process 
60 will handle omission validations, rejecting transactions 
where mandatory attribute values that have been omitted, as 
well as, providing default values for optional attribute values, 
which also have been omitted. If any validation errors are 
encountered, a reject response message is generated and the 
remaining validations are skipped. Process 60 validates (70) 
the order entry attributes by using a ValidateCorderEntry At 
tributes() function as shown in the program structure above. 

TABLE 2 

Order Entry Specific Validations 

Validation 
Field Validation Action Source 

Alternate Alternate clearing number must Trade 
Clearing be valid in trade reporting Reporting Risk 
Number Mgmt. File 
Attributable OTP must not enter attributable Firm Profile 

orders 
Required if order is not IOC 

Capacity Market participant class must be Firm Profile, 
eligible for the capacity (A, MP Class 
P, R) 

Destination Destination market participant Firm Profile 
Market id must exist and not equal 
Participant SIZE 
ID Order must be limit order 
Give-Up ID Give-up relation must exist on Firm Profile 

firm profile and not equal 
SIZE 

Price Price must be in quoting Security File 
increment of security 

Size Size must be less than maximum System Control 
order size File 
Size * price must be less than 
threshold 
Size must be round lot if 
destination market participant 
id is not empty 

Refresh Refresh size must equal or Security File 
Size exceed minimum refresh size 

Refresh size must be round lot 
or round lot multiple 
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TABLE 2-continued 

Order Entry Specific Validations 

Validation 
Field Validation Action Source 

Reserve Size Reserve size must be round lot Security File, 
or round lot multiple MP Class 
Order must be limit order 
Market participant must be 
eligible for reserve processing 

Short Sale Market participant must be Firm Profile 
eligible for short sale exempt 

0048 Process 60 validates (72) market conditions. These 
validations are necessary due to specific conditions during 
system states Such as before hours, system open, emergency 
market condition (EMC halt) and extended hours. A table 3 
lists the conditional validations. 

TABLE 3 

Market Condition Specific Validations 

Condition Situation Validation 

Directed orders are not allowed 
prior to the before hours 
session. 
Orders must indicate whether they 
will be eligible for the extended 
hours session. 

Before Hours Session 

Session open until 
System Close 

EMC Halt Directed orders entered during a 
quote or EMC Halt will be rejected. 

Canceling Cancels are only applicable to 
orders based on orders, not quotes. 

Directed Odd lot Directed odd lot orders are not 
Orders allowed. 
Extended Hours If order is open at the end of 

Extended hours, the order shall be 
timed out. 

0049 Process 60 generates (74) a reference number by 
returning a 12-byte reference number that is across compo 
nents and day in the range of 0 to 265 (approximately 11.8 
million). This number is generated by concatenating the three 
character process id of the process producing the number, a 
two character Base26 representation of the three least signifi 
cant digits of the year, a two character base26 representation 
of the Julian day and a five character base26 sequence num 
ber. Each process will read the order activity log file using its 
process id and the encoded date as described above to find the 
sequence number used in the most recent add transaction. If 
no order is found, the process will start numbering at 
sequence number 00000. Ifan order is found, the process will 
add 1 to the sequence number and use it as the starting 
sequence number. This unique number may be used by the 
firms in future processing to Verify the status of an order, for 
example, to cancel an order, or to cancel/replace an order. 
Process 60 generates (74) a reference number using a Gen 
erate()rderReferenceNumber() function as shown in the pro 
gram structure above. 
0050. Process 60 determines (76) if a branch sequence 
number is empty. The order must be assigned a branch 
sequence number if does not contain the market participantid 
of the user who entered the order. If the branch sequence 
number does not exist, process 60 generates (78) the sequence 
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number using a by returning an 8-byte sequence number that 
is unique for each market participant for a day. This is accom 
plished by using the three character process id of the process 
producing the number followed by the 5 character Base26 
sequence number of the order reference number. For orders 
coming in through a computer-to-computer interface (CTCI), 
the branch sequence number is a mandatory field and the 
transaction is rejected. Process 60 generates (78) by using a 
GenerateBranchSequenceNumber() function. 
0051. If the transaction is an order cancel/reinstate trans 
action, process 60 validates (82) the order cancel/reinstate 
attributes, by performing validations specific to the cancel 
request. If any of the validations fail, the request is immedi 
ately rejected and no further checks are made. The validations 
are field level checks only because order entry component 32 
does not have access to the memory based Order Table of 
matching component 36 and thus cannot validate against the 
order to be canceled. After the validations have passed suc 
cessfully, a cancel trigger is written to the matching trigger 
file. Matching component 36 then processes the trigger record 
and determines whether the order can be canceled or not. 

Process 60 validates (82) the order cancel/reinstate attributes 
by using a ValidateCrderCancelReinstate Attributes() func 
tion. 

0052. If the transaction is an order cancel/replace transac 
tion, process 60 validates (84) the cancel/replace attributes by 
performing validations specific to the cancel/replace request. 
If any of the validations fail, the request is immediately 
rejected and no further checks are made. The validations are 
field level checks only because order entry component 32 
does not have access to the memory base in the order table in 
matching component 36 and thus, cannot validate against the 
order to be replaced. Process 60 uses a ValidateCancelRe 
place Attributes( ) function validate the cancel/replace 
attributes. 

0053. If all validations pass, process 60 calls (72) the Gen 
erate()rderReferenceNumber() function to generate a new 
order reference number for the new order, and a CreateNe 
wOrder() function is called to format the order and save it in 
the order file. A record is written to the matching trigger file, 
providing the relative record number of the order to be can 
celed, the relative record number of the replacing order, and 
an indication that the user wishes to cancel/replace the order 
(i.e., transaction type is 'R' for cancel/replace). Matching 
component 36 changes the status of the original Summary 
order to cancel and activating the replacement or increment 
order. 

0054 Process 60 writes (80) the transaction to the match 
ing trigger file for processing by the Matching component. 
Depending on the incoming transaction type (i.e., order entry, 
order cancel, order cancel/replace) different structures are 
used as described in the file definition of the matching trigger 
file. Process 60 uses a WriteMatchingTrigger() function to 
write the transaction to the matching trigger file. 
0055. The following table lists files accessed by order 
entry component 32. The type of file access is listed and for 
key sequenced files the key used is indicated (P for primary, 
A1 for first alternate, A2 for second alternate, M for 
reading relevant information into memory on startup). 
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TABLE 4 

File Table for Order Entry Component 

Filename Filetype Create Read Update Delete 

System Control Relative M 
Record (M) 

Security Class Key M 
Sequence (M) 

Market Participant Key M 
Class Sequence (M) 
Security Key M 

Sequence (M) 
Firm Profile Key M 

Sequence (M) 
Market Participant Key M 

Sequence 
User File Key M 

Sequence 
Matching Trigger Entry M 

Sequence 

Trade Reporting Risk Key M 
Management Sequence 
Order Activity Log Entry M 

Sequence 

0056 All frequently used information is loaded into 
memory from the reference data files on startup of the com 
ponent. Order entry component 32 is notified of intraday 
changes through the regular messaging to keep the informa 
tion current. If contrary to expectations, order entry compo 
nent 32 shows signs of significant load, the order entry com 
ponents can run in parallel as long as serialization within a 
security and user is ensured. 

Quote Entry 

0057 Quote entry component 34 is the entry point for all 
transactions related to the entry and update of quotes and 
provides a centralized facility by which all quotes entered will 
be evaluated to determine whether they pass certain valida 
tion criteria. Quote validations that are not dependent on the 
current market situation (e.g., valid security, registered posi 
tion or dynamic registration, etc.) are performed in quote 
entry component 34. Validations that require the use of inside 
market conditions (e.g., marketability check) and are subject 
to the serialization of events are performed in matching com 
ponent 36. In part, quote validations will be based upon the 
categorization of the entering participant. Eligible partici 
pants include QMPs, ECNs, and UTPs. 
0.058 All quote inputs are routed to quote entry compo 
nent 34 via the messaging infrastructure. The inputs include 
quote updates from the terminals, application program inter 
face (API) facsimiles and UTP participants. The purpose of 
the input is to update an individual market participant's quote 
positionina specific security. The update transactions include 
an open/close update, which changes the position status to 
“open' or “close.” The update transactions also include with 
draw/restore update, that updates the position state, withdraw 
or restore the participant’s quote. In addition, update transac 
tions include a Quote Update, which updates one or more 
components of the market participant's existing quote. 
0059. The incoming message is detokenized (disas 
sembled) and validated to ensure it conforms to certain crite 
ria pertaining to quote entry related rules, status of the enter 
ing participants and the current market conditions. A quote 
that fails any of the validations is rejected, and a response is 
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sent to the entering market participant. Quotes that pass the 
validations are prepared for matching component 36. 
Depending on the transaction (i.e., entry, open/close, with 
draw/restore), different processing is performed. 
0060 An exemplary program structure for quote entry 
includes the following actions, which shows the main pro 
gram structure for normal processing within quote entry com 
ponent 34 and is performed every time an input message is 
received. To avoid complexity, the program structure does not 
include branches for error or exception handling. 

DetokenizeMessage() 
ValidateEligibility.() 
ValidateCommon Attributes() 
Case TransactionType 

Quotel Jpdate 
ValidateCuotel Jpdate:Attributes() 
If NoPosition 

DynamicRegistration() 
CreatePosition() 

Else 
UpdatePosition() 

OpenClose 
ValidateCopenCloseAttributes() 
UpdatePosition() 

WithdrawRestore 
ValidateWithdraw RestoreAttributes() 
UpdatePosition() 

WriteMatchingTrigger() 

0061 Referring now to FIG. 3. an exemplary process 90 
for quote entry component functions is shown. Quote 
updates, open/close transactions, and withdraw/restore trans 
actions are received in the tokenized (ISMP) format. Process 
90 detokenizes (disassembles) (92) the ISMP message before 
processing can commence. Process 90 parses the message 
into the individual attributes and stores them in the structured 
order file record layout that is used for the subsequent vali 
dation processing. A transaction code present in the message 
indicates whether the message is a quote update, open/close 
or withdraw/restore transaction. 
0062 Process 90 validates (94) the quote eligibility by 
checking whether the given transaction (i.e., quote update, 
open/close, withdraw/restore) is allowed at this point in time 
from a system perspective and a userperspective. This is done 
by a series of flags and values, which include system level. 
security level and market participant level validations. If any 
validation errors are encountered, a reject response message 
is generated and the remaining validations are skipped. Pro 
cess 90 validates (94) the quote eligibility by using a Valida 
teEligibility() function as shown in the program structure 
above for quote. 
0063 Process 90 validates (96) the common attributes by 
checking the attributes that are included in all three transac 
tions. These fields along with the validation performed are 
listed in table 5. Process 90 uses a ValidateCommonAt 
tributes() function to validate (96) the common attributes as 
shown in the quote entry programming structure above. 

TABLE 5 

Common Validations 

Field Validation Action Validation Source 

Market Market participant id must Firm Profile 
Participant ID exist File 
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TABLE 5-continued 

Common Validations 

Field Validation Action Validation Source 

Security ID Security must exist 
Security must be UTP enabled 
if market participant is UTP 

Security File 

0064) Process 90 determines (98) which transaction type 
the quote transaction is. If the quote transaction is an open/ 
close quote, process 90 validates (100) the open close 
attributes by checking whether the market participant's posi 
tion can be opened or closed respectively. A valid open quote 
transaction is when the market participant's position is cur 
rently closed or in a prevent open, office outage or partial 
outage situation. A valid closed quote transaction is when the 
market participant's position is currently open, and the time is 
after the market participant's closing time or trading in gen 
eral is closed. Process 90 determines (98) which transaction 
type the quote transaction is by using a ValidateCpenClose 
Attributes() function. 
0065. If the quote transaction is a withdraw/restore quote 
transaction, process 90 validates (102) withdraw/restore 
attributes by checking whether the market participant can 
withdraw or restore the position. A valid withdraw quote 
transaction occurs when the market participant's position is 
currently not withdrawn or excused withdrawn. If the posi 
tion is not open, the market participant close time must be 
greater than the current time or if early close is in affect the 
early close time is less than or equal to the current time. A 
valid restore quote transaction occurs when the market par 
ticipant's position is currently withdrawn. Process 90 vali 
dates (102) withdraw/restore attributes by using a Validate 
WithdrawRestoreAttributes() function. 
0066. If the quote transaction is a quote update transaction, 
process 90 validates (104) the quote update transactions by 
checking the attributes that are specific to the quote update 
transaction. These fields along with the validation performed 
are listed in table 6. Process 90 validates (104) the quote 
update transactions by using a ValidateCuotel Jpdate At 
tributes() function. 

TABLE 6 

Quote Update Specific Validations 

Validation 
Field Validation Action Source 

Bid Ask Price must be in valid format Security File 
Price Rounding occurs if necessary 

For two-sided quotes bid price must 
be less than ask price 

Bid Ask Size must be in round lots Security File 
Size Delta size requires non-zero price Firm Profile 

For empty size default will be used File 
Size must be less than maximum 
Size of Zero (only allowed 
depending on market participant) 
requires price of Zero 

Bid Ask Market participant must be eligible Security File 
Reserve Size must be in round lots; deltas Firm Profile 
Size allowed File 

Size must be less than maximum 
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TABLE 6-continued 

Quote Update Specific Validations 

Validation 
Field Validation Action Source 

Bid Ask Market participant must be eligible Security File 
Refresh Size must be in round lots; deltas Firm Profile 
Size allowed File 

Size must be less than maximum and 
less than bid ask reserve size 

0067. After the quote update validations are successfully 
passed, process 90 determines (108) that the market partici 
pant has a position in that security. If not, process 90 attempts 
(110) a dynamic registration. 
0068. The dynamic registration allows the generation or 
activation of the position on the Position File as necessary to 
Support a quote update from a market participant who does 
not currently have an existing or active quote position in that 
security. In a DynamicRegistration() function, the market 
participant ID that was received in the incoming message 
(then found in the Firm Profile File but not in the Position 
File) is determined as eligible or ineligible for dynamic reg 
istration or not. 
0069. If the market participant is not eligible for dynamic 
registration, the transaction is rejected. If this feature is Sup 
ported for the market participant, a new position is generated 
on the position file using the information from the quote entry 
transaction and defaults from the market participants firm 
profile file. 
0070 Process 90 writes (112) a matching trigger using a 
WriteMatchingTrigger() function. The WriteMatchingTrig 
ger() function writes the transaction to the matching trigger 
file for processing by matching component 36. Depending on 
the incoming transaction type (i.e., quote update, open/close, 
withdraw/restore), different structures are used as described 
in the file definition of the matching trigger file. 
0071 All frequently used information is loaded into 
memory from the reference data files on startup of the com 
ponent. Quote entry component 34 is notified of intraday 
changes through the regular messaging to keep the informa 
tion current. If contrary to expectations and quote entry com 
ponent 34 shows signs of significant load, the quote entry 
component can be scaled quite easily through parallel pro 
cessing so that multiple quote entry components can run in 
parallel as long as serialization within a security and user is 
ensured. 

Quote Update 
0072. Within matching component 36, quote update trans 
actions are validated and processed. Quote update transac 
tions can be initial quotes to establish a position, complete 
quote updates or quote tick changes. All transactions are 
either one-sided or two-sided and come from a market par 
ticipant. Additionally, penalty processing can result in a sys 
tem-generated quote. All of the processing described below is 
performed for each side of a two-sided quote. If one of the 
sides is marketable then the other side is added to the Order 
Table first, and the process continues with the side that crosses 
or locks the market. 
0073. A number of validations occur when a market par 
ticipant Submits a quote update transaction. One is a two 
sided quote validation. Some market participants are required 
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to maintain two-sided quotes unless they are in a bid mode 
state (determined from the market participant's position file). 
In a regular state, every quote update results in a two-sided 
display quote, which also means that the initial quote to 
establish a position is two-sided. If the market participant is 
required to have a two-sided quote, a OMLMPSummary() 
function is called to see if the market participant has attribut 
able orders on the opposite of the market than the incoming 
order entry or quote update. If there are no attributable orders 
on the opposite side of the market, the transaction is rejected. 
0074 The two-sided quote validation is also used to deter 
mine whether the quote update is essentially an initial quote to 
establish a position, a quote update with a price change or 
simply an update maintaining the size. This is done for both 
sides of a two-sided quote since a possible result may be to 
have a new quote on one side of the market and a quote update 
on the other side. Thus, each side has their own determination 
to indicate which event is taking place. 
0075. In a system-generated quote validation, it is deter 
mined if the market participant has sent a quote update in the 
meantime. Using the OMLMPSummary( ) function the 
timestamp of the market participant's current display quote 
can be retrieved. If it is between the times that the quote was 
brought down for penalty processing and the current time, 
and the position is active, no further processing occurs 
because the market participant has already established a new 
position. 
0076. In relative update validations, if the quote update 
includes relative price or size changes, it is necessary to 
validate that the resulting price or size, including reserve and 
refresh size changes, are within the allowable boundaries 
(e.g., greater than Zero, less than maximum size/threshold 
amount, etc.). 
0077. If any one of the above validations fails, the trans 
action is rejected and no further processing occurs. If it was 
determined during the above validations that the transaction 
is quote update with a price change then the old order is 
retrieved via an OMLGetOrder() function using the order 
reference number of the old quote (this can be obtained from 
the market participant Summary information). Since the new 
quote replaces the old order it, along with all dependent 
orders, has to be set to canceled using an OMLModifyOrder( 
) function. 
0078 Quote updates that maintain the size only are pre 
pared just like order increments and decrements and are pro 
cessed accordingly in an UpdateCuote() function. The 
UpdateCuote() function is responsible for reflecting the 
quote in the Order Table or prepare it for matching. If a quote 
does not lock or cross the inside, it is updated in the Order 
Table. Different processing is required for an initial quote and 
for a quote update that replaces an existing quote. Initial 
quotes are added to the Order Table by calling an AddOrder( 
) function, while true' updates via an UpdateCrder() func 
tion and replacing the existing quote in the Order Table. 
0079 If it is a two-sided quote, the side that does not lock 
or cross the market is updated or added. The side that locks or 
crosses the inside is dealt with Subsequently in the Matching.( 
) function, and any remainder will be added to the Order Table 
after that. If the transaction is a true quote update, the exist 
ing quote on the side that is marketable must be removed from 
the Order Table because it will be replaced by any remainder 
after matching. 
0080. If the quote update is a relative update, i.e., a size 
increment or size decrement, then the processing is handled 
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just as it is for relative size changes on order via the Incre 
mentOrder() or DecrementOrder() functions. 
0081. The purpose of the IncrementOrder() function is to 
process a delta increase for either a quote update or an order. 
An increment adds to the total size of an order, the reserve 
size, and/or the refresh size. However, as the original order 
must keep its time priority, the increased size must receive the 
current timestamp. The increment is stored as a dependent 
order linked to the original. Thus, the dependent orders are 
correctly handled during matching when time priority has to 
be accounted for, but they are also connected so that Subse 
quent updates affect all components of an order. 
0082. There can also be changes to reserve size and refresh 
size. These are stored on the original order because it is one 
order from the market participant's perspective. So, the origi 
nal order is updated directly using the UpdateCorder() func 
tion to reflect modifications to reserve and refresh size. 
0083. The purpose of the DecrementOrder() function is to 
process a delta reduction for either a quote update oran order. 
A decrement reduces the total size of an order, the reserve 
size, and/or the refresh size. However, as this order may have 
multiple linked orders, the latest (i.e., most recently entered) 
linked orders will first be decremented, and then the decre 
ment continues traversing the linked orders until the delta 
reduction request is fully satisfied. There can also be changes 
to reserve size and refresh size. 
0084. The reserve size and the refresh size of an order that 
has linked, dependent orders is stored with the original order 
(because it is one order from the market participant's perspec 
tive). Thus, if the reserve or refresh size is modified, the 
original order is updated directly using the UpdateCrder() 
function. 
0085. The decrement can affect updates to more than one 
order; if the decrement size is greater than the size of the most 
recent dependent order. The DecrementOrder() function 
traverses the list of dependent orders and decrements from the 
most recently entered down to the original order. Dependent 
orders that, after the decrement have a quantity of Zero, are 
effectively canceled and consequently removed from the list. 
The UpdateCorder() function also maintains the total quanti 
ties on the original order. 

Delivery 
I0086 Referring to FIG. 4, after matching component 36 
has matched an order, the matching component 36 passes 
onto delivery (sender) Subcomponent 44b information as to 
whether the order will be a delivered order or an automati 
cally executed order based on a trigger type by writing the 
information to an execution trigger 37. Execution trigger 37 is 
a FIFO queue. When auto execution occurs the order is auto 
matically executed without notifying the parties prior to the 
transaction. The parties include a party with the outstanding 
order on the books and a party with the incoming order. 
However, when the order is a delivery order, delivery (sender) 
Subcomponent 44b notifies the party with the outstanding 
order of the match by sending an unsolicited message (UM) to 
that party that an incoming order matches an outstanding 
order. The party with the outstanding order may accept the 
delivery, decline the delivery, or partially accept the order. 
0087. The following is a more detailed description of the 
delivery process. The process, as described below, illustrates 
an order but the process is also applicable to quotes. Order 
entry component 32 writes to matching trigger 35. Matching 
component 36 receives matching trigger 35 and determines if 
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the order is marketable. If it is marketable, marketing com 
ponent 36 writes to execution trigger 37 that the order is a 
delivery order. 
I0088. Delivery (sender) subcomponent 44b receives 
execution trigger 37, scans the execution trigger 37 for orders 
marked for delivery, and writes a delivery record to a delivery 
work-in-process (WIP) file. The delivery record includes a 
copy of an execution trigger record, a delivery status, a deliv 
ery quantity (for tracking partial accepts), and calculates 
delivery expiration time. Delivery (sender) 44b sends the 
unsolicited message to a market participant designated as the 
delivery recipient for final acceptance. To send the unsolicited 
message, delivery (sender) 44b writes a switch ready file 45 
containing the unsolicited message and passes it to trading 
services 22. Delivery (sender) 44b also writes the execution to 
an execution file 53, which is sent to trade reporting 24. 
I0089. Delivery (sender) 44b also initiates a delivery timer 
(not shown). The delivery timer continuously monitors deliv 
ery WIP file 47. The delivery timer also initiates a delivery 
time-out process 51 if the delivery has expired because a 
response was not received by the delivery recipient. In this 
embodiment, the delivery order times-out if the delivery 
recipient does not respond in 30 seconds. Time-out process 51 
includes updates to the delivery record in delivery WIP file 47 
including updating the delivery status to time-out, updating 
the delivery quantity to Zero and updating a time-out times 
tamp. The time-out processing also includes sending a time 
out unsolicited message to the delivery recipient via delivery 
log file 49, and writing to the matching trigger 35 to pass the 
time-out delivery to matching component 36 for further pro 
cessing. 
(0090 Delivery (sender) 44 records the delivery in a deliv 
ery log file 49. Delivery log file 49 sends the information to 
downstream bus 20 for dissemination to an ECN processing 
monitor (not shown) described below. 
0091. The market participant may accept, decline or par 

tially accept the delivery. When the market participant makes 
a response it is received by delivery (receiver) 44a. Delivery 
(receiver) 44a validates the price and quantity and checks the 
recordin delivery WIP file 47 for the time-out status. Delivery 
(receiver) 44a also updates the record in WIP file 47 for 
delivery quantity and delivery status and marks a response 
timestamp. Delivery (receiver) sends the response to delivery 
log 49. Delivery (receiver) 44b writes matching trigger 35 to 
pass the results of the delivery to matching component 36. 
0092 Referring to FIG. 5, delivery (receiver) 44 follows a 
process 200 when handling the response message from the 
market participant. Process 200 detokenizes (202) or disas 
sembles the response message. Process 200 determines (204) 
if the response is fully accepted, partially accepted, declined 
or timed-out. 
0093. If the response message calls for partially accepted 
or fully accepted delivery order, process 200 updates (206) 
delivery WIP file 47. Process 200 writes (208) to execution 
trigger 37. Process 200 writes (210) to matching trigger 35. 
0094. If the response message calls for declining the order 
or the order has time-out, process 200 determines (212) if the 
delivery is a preference order. If the delivery order is not a 
preference order, process 200 (214) rejects the delivery order. 
Otherwise, process 200 writes (210) to matching trigger 35. 
0.095 Matching component 36 follows a process 220 in 
processing matching trigger in response messages. Process 
220 receives (222) matching trigger 35 that has the delivery 
outcomes (e.g., accept, decline) and examines both orders for 
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pending cancellations and pending decrements and resolves 
them. Process 220 also updates the order file. Process 220 
determines (224) if an order is accepted or declined. For 
accepted deliveries process 220 finalizes (226) delivery by 
writing a final execution trigger. For declined deliveries, pro 
cess 228 re-opens (228), for the order entryside, the order for 
a possible match against other orders on the book. For the 
delivery recipient side, process 220 cancels all market par 
ticipant's orders at the price level of the declined order and 
initiates penalty processing if no more attributable orders are 
available on the delivery recipient side. Process 220 penalizes 
(230) the delivery recipient. 

Market Participant Response Monitoring Process 
0096. A market participant response monitoring system 
59 monitors whether a market participant, such as an ECN, 
has responded to the unsolicited message (requesting confir 
mation to execute an order) within a specified amount of time, 
e.g., five seconds by using a process 300. Process 300 receives 
(302) the message from the delivery log file 49. Process 300 
places (304) a first timestamp on the message. Process 300 
encrypts (306) the message and sends (308) the message to 
the market participant. Process 300 receives (310) the 
response from the market participant. Process 312 validates 
(312) that the message has not been tampered with by the 
market participant. Process 300 decrypts (314) the message. 
Process 300 applies (316) a second time stamp to the mes 
sage. Process 300 writes (318) into delivery log file 49 both 
time stamps for that order. Process 300 analyzes (320) the 
number of transactions that exceed the predetermined amount 
by Subtracting the first time stamp from the second time 
stamp. If the number exceeds a certain value over a specified 
period of time, process 300 penalizes (322) the market par 
ticipant. For example, the market participant can be removed 
from trading in system 10. The removal of a market partici 
pant can occur manually or automatically. 

Hardware and Software Embodiments 

0097. The processes (process 60, process 90, process 200, 
process 220 and process 300) described above are not limited 
to use with the hardware and software of FIGS. 1 and 4; the 
processes may find applicability in any computing or process 
ing environment and with any type of machine that is capable 
of running a computer program. The processes may be imple 
mented in hardware, software, or a combination of the two. 
For example, the processes may be implemented in a circuit 
that includes one or a combination of a processor, a memory, 
programmable logic and logic gates. The processes may be 
implemented in computer programs executed on program 
mable computers/machines that each includes a processor, a 
storage medium or other article of manufacture that is read 
able by the processor (including volatile and non-volatile 
memory and/or storage elements), at least one input device, 
and one or more output devices. Program code may be applied 
to data entered using an input device to perform the processes 
and to generate output information. 
0098. Each such program may be implemented in a high 
level procedural or object-oriented programming language to 
communicate with a computer system. However, the pro 
grams can be implemented in assembly or machine language. 
The language may be a compiled or an interpreted language. 
Each computer program may be stored on a storage medium 
or device (e.g., CD-ROM, hard disk, or magnetic diskette) 
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that is readable by a general or special purpose programmable 
computer for configuring and operating the computer when 
the storage medium or device is read by the computer to 
perform the processes. The processes may also be imple 
mented as a machine-readable storage medium, configured 
with a computer program, where upon execution, instructions 
in the computer program cause the computer to operate in 
accordance with the processes. 
0099 Each process is not limited to the specific embodi 
ments described herein. The processes are not limited to the 
specific processing order of FIGS. 2, 3, 5, 6 and 7. Rather, the 
blocks of FIGS. 2, 3, 5, 6 and 7 may be re-ordered, as neces 
sary, to achieve the results set forth above. 
0100 Other embodiments are also within the scope of the 
following claims. 
What is claimed is: 
1. A method executed over a network of computer systems 

for processing delivery messages in an electronic trading 
venue comprising: 

receiving an expression of interest to enter into a transac 
tion to buy or sell a security; 

matching the expression of interest with other expressions 
of interest to provide a match; 

prior to executing the match, sending by one or more com 
puters, over a network, to at least one other computer 
system, a message to a market participant that the match 
between the expression of interest and another of the 
expressions of interest exists; 

recording by the one or more computers, a delivery of the 
message in a delivery log file; 

recording by the one or more computers, the delivery of the 
message in a delivery work in process (WIP) file; 

receiving by the one or more computers a response mes 
Sage from the market participant the response message 
indicating whether the order is a partially accepted 
order, a fully accepted order, or a declined order; and 

processing by the one or more computers the match in 
accordance with the response message. 

2. The method of claim 1 wherein the securities processing 
system is a multi-parallel architecture including a plurality of 
security processors, each security processor handling a frac 
tion of the securities in a market. 

3. The method of claim 1 wherein the expression of interest 
is a quote. 

4. The method of claim 1 wherein the expression of interest 
is an order. 

5. The method of claim 1, wherein processing further com 
prises: 

writing partial executions or fully accepted executions 
based on the received response message to an execution 
trigger; and 

sending the execution trigger to a delivery sender compo 
nent. 

6. The method of claim 1, further comprising: 
performing a time-out when the response message arrives 

after a predetermined amount of time after the message 
is sent. 

7. The method of claim 1, further comprising: 
detokenizing the response message; and 
determining whether the response message is a partially 

accepted execution, a fully accepted execution, a 
declined execution or has timed-out. 

8. The method of claim 1, further comprising for fully 
accepted and partially accepted executions: 
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updating the delivery WIP file; 
writing an execution trigger, and 
Writing a matching trigger. 
9. The method of claim 1, further comprising for messages 

that are neither fully accepted or partially accepted execu 
tions: 

determining if the response is for a declined delivery or has 
timed-out; 

determining if the order is a preference order. 
10. The method of claim 9, further comprising: 
writing a matching trigger for preference orders. 
11. The method of claim 9, further comprising: 
rejecting non-preference orders. 
12. The method of claim 7, further comprising: 
receiving the matching trigger; 
determining if the order is accepted or rejected. 
13. The method of claim 12, further comprising: 
executing accepted orders. 
14. The method of claim 9, further comprising: 
reopening orders previously purged upon receipt of a rein 

state order transaction. 
15. An article comprising a machine-readable storage 

device that stores executable instructions for validation 
within a securities processing system, the instructions caus 
ing a machine to: 

receive an expression of interest to enter into a transaction 
to buy or sell a security; 

match the expression of interest with other expressions of 
interest to provide a match; 

prior to executing the match, send a message to a market 
participant that a the match between the expression of 
interest with another of the other expressions of interest 
exists; 

record a delivery of the message in a delivery log file; 
record the delivery of the message in a delivery work in 

process (WIP) file; 
receive a response message from the market participant the 

response message indicating whether the order is a par 
tially accepted order, a fully accepted order, or a 
declined order; and 

process by the one or more computers the match in accor 
dance with the response message. 

16. The article of claim 15 wherein the securities process 
ing system is a multi-parallel architecture including a plural 
ity of security processors, each security processor handling a 
fraction of the securities in a market. 

17. The article of claim 15 wherein the expression of inter 
est is a quote. 

18. The article of claim 15 wherein the expression of inter 
est is an order. 

19. The article of claim 15, further comprising instructions 
causing a machine to: 

write partial executions or fully accepted executions based 
on the received response message to an execution trig 
ger; and 

send the execution trigger to a delivery sender component. 
20. The article of claim 19, further comprising instructions 

causing a machine to: 
perform a time-out when the response message arrives 

after a predetermined amount of time after the message 
is sent. 

21. The article of claim 15, further comprising instructions 
causing a machine to: 
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detokenize the response message; and 
determine whether the response message is a partially 

accepted execution, a fully accepted execution, a 
declined execution or has timed-out. 

22. The article of claim 15, further comprising for fully 
accepted and partially accepted executions: 

update the delivery WIP file; 
write an execution trigger; and 
write a matching trigger. 
23. The article of claim 15, further comprising instructions 

causing a machine to: 
for messages that are neither fully accepted or partially 

accepted executions: 
determine if the response is for a declined delivery or has 

timed-out; 
determine if the order is a preference order. 
24. The article of claim 23, further comprising instructions 

causing a machine to: 
write a matching trigger for preference orders. 
25. The article of claim 24, further comprising instructions 

causing a machine to: 
reject non-preference orders. 
26. The article of claim 20, further comprising instructions 

causing a machine to: 
receive the matching trigger; 
determine if the order is accepted or rejected. 
27. The article of claim 25, further comprising instructions 

causing a machine to: 
execute accepted orders. 
28. The article of claim 25, further comprising instructions 

causing a machine to: 
reopen orders previously purged upon receipt of a reinstate 

order transaction. 
29. A securities processing system comprising: 
a memory that stores executable instructions for valida 

tions; 
the securities processing system executes the instructions 

tO: 

receive an expression of interest to enter into a transaction 
to buy or sell a security; 

match the expression of interest with other expressions of 
interest to provide a match; 

prior to executing the match, send a message to a market 
participant that a the match between the expression of 
interest with another of the other expressions of interest 
exists; 

record a delivery of the message in a delivery log file; 
record the delivery of the message in a delivery work in 

process (WIP) file; 
receive a response message from the market participant the 

response message indicating whether the order is a par 
tially accepted order, a fully accepted order, or a 
declined order; and 

process by the one or more computers the match in accor 
dance with the response message. 

30. The system of claim 29 wherein the securities process 
ing system is a multi-parallel architecture including a plural 
ity of security processors, each security processor handling a 
fraction of the securities in a market. 

31. The system of claim 29 wherein the expression of 
interest is a quote. 

32. The system of claim 29 wherein the expression of 
interest is an order. 

33. The system of claim29, further comprising instructions 
tO: 



US 2012/001104.6 A1 
11 

write partial executions or fully accepted executions based 
on the received response message to an execution trig 
ger; and 

send the execution trigger to a delivery sender component. 
34. The system of claim 33, further comprising instructions 

tO: 

perform a time-out when the response message arrives 
after a predetermined amount of time after the message 
is sent. 

35. The article of claim 29, further comprising instructions 
tO: 

detokenize the response message; and 
determine whether the response message is a partially 

accepted execution, a fully accepted execution, a 
declined execution or has timed-out. 

36. The article of claim 29, further comprising for fully 
accepted and partially accepted executions instructions to: 

update the delivery WIP file; 
write an execution trigger; and 
write a matching trigger. 
37. The system of claim 29, further comprising instructions 

tO: 

Jan. 12, 2012 

for messages that are neither fully accepted or partially 
accepted executions: 

determine if the response is for a declined delivery or has 
timed-out; 

determine if the order is a preference order. 
38. The system of claim37, further comprising instructions 

tO: 
write a matching trigger for preference orders. 
39. The system of claim38, further comprising instructions 

tO: 
reject non-preference orders. 
40. The system of claim34, further comprising instructions 

tO: 
receive the matching trigger; 
determine if the order is accepted or rejected. 
41. The system of claim39, further comprising instructions 

tO: 

execute accepted orders. 
42. The article of claim39, further comprising instructions 

tO: 
reopen orders previously purged upon receipt of a reinstate 

order transaction. 


