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APPARATUSES, METHODS AND SYSTEMS FOR A LOCKED-IN
TRADE FACILITATION ENGINE

FIELD

[o001] The present invention is directed generally to apparatuses, methods, and
systems for transaction management, and, more particularly, to APPARATUSES,
METHODS AND SYSTEMS FOR A LOCKED-IN TRADE FACILITATION ENGINE

(hereinafter, "LITF ENGINE").

RELATED APPLICATIONS

[oo02] Applicant hereby claims priority under 35 USC §119 for United States
provisional patent application serial no. 61/447,566 filed February 28, 2011, entitled
“Apparatuses, Methods and Systems For a Locked-In Trade Facilitation Engine,”

attorney docket no. 20318-013PV.

[0003]  The entire contents of the aforementioned application are herein expressly

incorporated by reference.

BACKGROUND

[o0o04] Financial instruments are frequently traded in securities markets. Some
securities markets allow for electronic trading of financial instruments, such as stocks,

bonds, etc. and may be governed by a variety of regulatory requirements.
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BRIEF DESCRIPTION OF THE DRAWINGS

[oo05] The accompanying drawings illustrate various non-limiting, exemplar,

inventive aspects in accordance with the present disclosure:

[o006] FIGURE 1 provides a data flow diagram illustrating various aspects of

interactions for embodiments of the LITF ENGINE;

[oo007] FIGURE 2 is of a logic flow diagram illustrating elements of some

embodiments of the LITF ENGINE,;

[o0008] FIGURE 3 is of a data flow diagram illustrating aspects of a locked-in

trade transaction for some embodiments of the LITF ENGINE;

[o0009] FIGURE 4 is a logic flow diagram illustrating aspects of the eligibility

validation of a locked-in transaction for some embodiments of the LITF ENGINE;

[o010] FIGURE 5 is of a logic flow diagram illustrating various aspects of the
margining and clearing of a locked-in trade transaction for some embodiments of the

LITF ENGINE;

[o011] FIGURE 6 provides a logic flow diagram illustrating elements of some

embodiments of the LITF ENGINE,;

[o012] FIGURE 7A provides an data flow diagram illustrating various aspects of

interactions of embodiments of the LITF ENGINE;

[o013] FIGURE 7B is of a logic flow diagram illustrating elements of some

embodiments of the LITF ENGINE,;
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[o014] FIGURE 8 is of a logic flow diagram illustrating aspects of a Benchmark

Treasury Futures Delivery Component for some embodiments of the LITF ENGINE,;

[o0015] FIGURE 9 is of a logic flow diagram illustrating aspects of a Delivery

Initiation Component for some embodiments of the LITF ENGINE;

[0016] FIGURE 10 is of a logic flow diagram illustrating aspects of a Long

Position Maintenance Component for some embodiments of the LITF ENGINE,;

[o0017] FIGURE 11 is of a logic flow diagram illustrating aspects of a Short

Position Delivery Component for some embodiments of the LITF ENGINE;

[0018] FIGURE 12 is of a logic flow diagram illustrating aspects of a Short

Clearing Member Initiation Component for some embodiments of the LITF ENGINE,;

[o0019] FIGURE 13 is of a logic flow diagram illustrating aspects of a

Matching/Allocation Component for some embodiments of the LITF ENGINE;

[0020] FIGURE 14 is of a logic flow diagram illustrating aspects of a Short

Position Conversion Component for some embodiments of the LITF ENGINE,;

[0021] FIGURE 15 is of a logic flow diagram illustrating aspects of a Long

Position Conversion Component for some embodiments of the LITF ENGINE,;

[o0022] FIGURE 16A is of a logic flow diagram illustrating aspects of a Conversion

Factor Calculation Component for some embodiments of the LITF ENGINE,;

[o023] FIGURES 16B-16C provide exemplary spreadsheets illustrating aspects of
a Conversion Factor Calculation Component for some embodiments of the LITF

ENGINE;
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[o024] FIGURE 17A is of a logic flow diagram illustrating aspects of a Settlement

Prices Maintenance Component for some embodiments of the LITF ENGINE;

[o025] FIGURES 17B-17C provide screenshots of example user interfaces for an
exemplary Settlement Prices Maintenance Component for some embodiments of the

LITF ENGINE;

[0026] FIGURES 18A-18D provide screenshots of example user interfaces for an
exemplary Sellers Issue Nomination Component for some embodiments of the LITF

ENGINE;

[o027] FIGURE 19 is of a logic flow diagram illustrating aspects of a Issues

Allocation Component for some embodiments of the LITF ENGINE;

[0028] FIGURE 20A is of a logic flow diagram illustrating aspects of a Cash

Trades File Component for some embodiments of the LITF ENGINE;

[o029] FIGURES 20B-20C provide examples reports illustrating aspects of an

exemplary Cash Trades File Component for some embodiments of the LITF ENGINE;

[o030] FIGURE 21A provides screenshots of example user interfaces for a
Members Delivery Notification Component for some embodiments of the LITF

ENGINE;

[o031] FIGURES 21B-21C provide exemplary reports illustrating aspects of a
Members Delivery Notification Component for some embodiments of the LITF

ENGINE;

[o032] FIGURE 22 is of a block diagram illustrating embodiments of the LITF

ENGINE controller; and
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[o0033] FIGURES 23A-23E provide tables illustrating an exemplary embodiment

of the Cash Trades File in some embodiments of the LITF ENGINE.

[o0034] The leading number of each reference number within the drawings
indicates the figure in which that reference number is introduced and/or detailed. As
such, a detailed discussion of reference number 110 would be found and/or introduced

in Figure 1. Reference number 202 is introduced in Figure 2, etc.
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DETAILED DESCRIPTION

LITF ENGINE Overview

[o035] The APPARATUSES, METHODS AND SYSTEMS FOR A LOCKED-IN
TRADE FACILITATION ENGINE (hereinafter “LITF ENGINE”) provides and facilitates
delivery of open futures positions, upon or before expiry, into financial instruments,
such as U.S. dollar-denominated fixed income market positions. In one embodiment,
the LITF ENGINE provides and facilitates management, analysis and/or
communications for entities involved in resolving open interests in futures products. In
one embodiment, the LITF ENGINE facilitates clearing, settlement, and delivery of
underlying interests of U.S. dollar-denominated interest rate and fixed income futures
contracts such as U.S. Treasury futures. In some embodiments, the LITF ENGINE
provides for the automated delivery of the underlying interests of U.S. Treasury futures
through a capital-efficient margining system, providing the operational efficiencies of
physical settlement utilizing a semi-mutualized ownership structure by automatically
submitted as locked-in trades in the underlying U.S. Treasury securities eligible for
settlement on a delivery vs. payment (DVP) basis on the next business day. In one
embodiment, the LITF ENGINE facilitates cash-settled transactions produced upon
expiration of U.S. dollar-denominated interest rate and fixed income futures contracts
such as U.S. Treasury futures. In one embodiment, the LITF ENGINE provides a
delivery process for U.S. Treasury futures, whereby contracts that remain open after the
close of trading on the last trading day of the delivery month may be automatically
submitted as locked-in trades in the underlying U.S. Treasury securities eligible for

settlement on a delivery vs. payment (DVP) basis on the next business day.



WO 2012/118871 PCT/US2012/027046

7

[o036] The LITF ENGINE enables, facilitates, assists, and/or provides,
("provides") clearing, settlement and delivery and/or provides management of financial
instruments, such as U.S. dollar-denominated interest rate and fixed income futures
contracts such as U.S. Treasury futures ("Financial Products") for entities involved in
trading financial instruments and/or related transactions. In some embodiments, the
LITF ENGINE provides for the automated resolution of open interests in U.S.
Treasuries margined through a capital-efficient margining system, providing the
operational efficiencies of physical settlement utilizing a semi-mutualized ownership
structure. In one embodiment, the LITF ENGINE facilitates cash trade transactions
produced upon expiration of a futures product. In one embodiment, the LITF ENGINE
may facilitate one or more aspects of locked in trading processes, such as, for example,

the interaction between a clearing processing system and a bond delivery system.

[o037] In one embodiment, the LITF ENGINE may facilitate delivery by member
firms of U.S. Treasuries against expiring U.S. Treasury futures contracts without risking
the onerous penalties associated with failing to deliver. In one embodiment, the LITF
ENGINE may eliminate the need to “box” securities prior to physical delivery, reducing
financing costs and increasing capital efficiency. In one embodiment, the LITF ENGINE
may facilitate processing of final settlement trades on the various futures' bookkeeping
systems. In one embodiment the types of U.S. Treasuries products available include U.S.
Treasury Bills, U.S. Treasury Notes, U.S. Treasury Bonds, Inflation-Protected Securities
(TTIPS), U.S. Treasury Zero Coupon Bonds, Separate Trading of Registered Interest and

Principal of Securities (STRIPS), (hereinafter "Treasuries").
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[0038] Depending on the embodiment, the LITF ENGINE may be implemented
by one or more intermediate parties to a financial products transaction, such as an
exchange entity or clearing entity. In some embodiments, the LITF ENGINE may be
implemented by being connected to a trading platform environment. Alternatively, or
additionally, the LITF ENGINE may be implemented by a third-party service provider
as part of a package of services and/or products offered to one or more parties involved
in financial products transactions. In one embodiment, the LITF ENGINE may offer
innovative risk management, portfolio margining and clearance and settlement
efficiencies to member firms. In one embodiment, delivery of Basket Treasuries may be
made by the seller on any business day of the contract delivery month (and the first

three days of the following month for 2-year and 5-year treasury futures).

[o039] In some embodiments, the LITF ENGINE may clear, settle, provide
position management for financial products. In one such implementation, the LITF
ENGINE may communicate, interface, and/or otherwise interact with member firms
that trade on an exchange trading system, for example, via interaction with a clearing
processing system of a clearing entity, such as New York Portfolio Clearing ("NYPC")
and/or like entity or entities. In one embodiment, the LITF ENGINE provides
settlement and/or banking services, for example, via interaction with a post-trade
financial services company ("PTFSC"), such as the Depository Trust & Clearing
Corporation ("DTCC") or a subsidiary thereof (e.g., Fixed Income Clearing Corporation

("FICC")), and/or like entity or entities.

[o040] According to one embodiment, NYPC may clear U.S. interest rate

derivatives and cross-margin such positions against fixed income cash instruments
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(including repurchase and reverse repurchase agreements) cleared by PTFSC. In
another embodiment, the LITF ENGINE may enable and facilitate netting of final
delivery cash positions submitted via the NYPC locked-in trade delivery process along

with a PTFSC member’s daily cash trading activity.

[o041] In one embodiment, an exchange may determine the basket of Treasury
notes/bonds that are eligible for delivery under the terms of a contract. In one
embodiment, delivery of Basket Treasuries may be made by the seller on any business
day of the contract delivery month (and the first three days of the following month for 2-
year and 5-year treasury futures). In one embodiment, delivery may be initiated by the
short position submitting an intention to deliver two business days prior to the delivery
day (“intent day”). In one embodiment, delivery may be via the submission of a trade by
Clearing Entity directly into the PTFSC matching system. Short positions will be
allocated to long positions and converted to trades. In one embodiment, the price of the
trade submitted to the PTFSC systems may be based on the settlement price calculated
on the intent day and a conversion factor based on the price of the delivered treasury to

yield 6 percent.

[o042] In some embodiments, the LITF ENGINE delivery and settlement and/or
provides management of U.S. dollar-denominated interest rate and fixed income futures
contracts. In one such implementation, as illustrated by FIGURE 1, the LITF ENGINE
may communicate, interface, and/or otherwise interact with clearing systems, for
example, via interaction with Clearing Processing System ("CPS") 124 of a Clearing
Entity 120, such as New York Portfolio Clearing (NYPC) and/or like entity or entities. In

one embodiment, the LITF ENGINE interacts with risk management, settlement and/or
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banking services, for example, via interaction with a Post-Trade Financial Services
Company ("PTFSC") 130, such as the Depository Trust & Clearing Corporation (DTCC)
or a subsidiary thereof (e.g., Fixed Income Clearing Corporation (FICC)), and/or like
entity or entities. In such an embodiment, PTFSC may have an Entry Master Files

System 105 which has Interface 2 with EEDS 112 (e.g., LIFFE Database System).

[o0043] In one embodiment of the LITF ENGINE, contract transactions or trades
for an Exchange Entity 110 (e.g., NYSE Liffe U.S.) cleared through a Clearing Entity 120
may be sent to Transaction Registration System ("TRS") 122/CPS 124 via a trade
registration gateway. In one embodiment, the LITF ENGINE may facilitate one or more
aspects of locked-in trading processes, such as, for example, the interaction between a
CPS 124 and a Bond Delivery System ("BDS") such as LIFFE Guardian For Treasuries
109 ("Guardian"). An Interface 5 may allow for communication between CPS 124 and
Banking 138 and Interface 7 may be for communicating between Exchange Fees System
("EFS") 116 and Banking 138. In some embodiments Interface 4 is used as a way to

input values for risk management systems 137 that may be part of the PTFSC 130.

[o0044] In some embodiments, the LITF ENGINE provides an Interface 3 that may
allow for communication between BDS 109 and DVP Real-Time Trade Matching
("RTTM") 136. In such an embodiment, Interface 3 may carry all cash trades from an
Exchange Entity (e.g., NYSE Liffe US) 110 to a PTFSC (e.g., DTCC) 130 that result from
the expiry of futures in an Exchange Entity. These cash trades may be delivered future
positions and may be settled in the DVP RTTM 136 which, in certain embodiments, is
the PTFSC 's Real Time Trade Matching system. In such an embodiment, cash trades

may be submitted by each Clearing House under a single PTFSC ID but also with the
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relevant Clearing Entity ID for the Buyer and Seller Executing Firm. The Clearing Entity

ID may be traced to the Exchange Entity Exchange Member Mnemonic.

[o045] In such an embodiment, a single security type underlying a future may
deliver on day 1 whereas baskets of diverse security types may deliver on N number of
days in the delivery month. In this embodiment of the LITF ENGINE, the PTFSC 130
(e.g., DTCC systems) may provide a confirmation to be sent for each cash trade to the
relevant participant member by the relevant PTFSC system. In this embodiment of the
LITF ENGINE, the PTFSC 130 (e.g., DTCC systems) may provide each cash trade to be
copied to PTFSC Risk 137 by the recipient PTFSC 130 (e.g., DTCC systems). In some
embodiments of the LITF ENGINE, an Exchange Entity's or other entity's product and
participant database system ("EEDS") 112 may provide the master product and

participant data required by the LITF ENGINE and/or Exchange Entity systems.

[o0046] In some embodiments, the LITF ENGINE and/or LITF ENGINE
components provide enhanced security for transactions and inter-entity
communications, such as providing improved communication and transaction security
between an exchange entity, a clearing entity, and/or one or more post-trade financial

services companies. For example, via the cash trade file generated by the LITF ENGINE.

[o047] As illustrated by FIGURE 2, in some embodiments of the LITF ENGINE
provides services where on Day 1, Intention Day, 201 a Member firm with a short
position may notify Clearing Entity that the Member firm intends to make delivery on
an expiring contract and submits an “intent to deliver” notice into Clearing Entity’s
Clearing Processing System by 9:00 P.M. (all times Eastern Time). In this embodiment,

Clearing Entity’s Clearing Processing System may produce a “delivered positions” file
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detailing all short positions for which “intent to deliver” notices have been submitted, as
well as all long positions that are to be assigned for delivery. A file containing details of
all Clearing Entity members may be generated (e.g., via a RTTM of FICC), and this file
may be used to conduct a periodic (e.g., daily) reconciliation against the Clearing Entity
and PTFSC IDs held in a database. In one embodiment, the overview file may be
generated, and updated according to and/or based on received/entered information. At
the end of a specified period (e.g., daily), according to reconciliation information, the
overview file is reconciled. For example, if there is missing information (e.g., a Clearing
Entity or FICC ID exists in a FICC database but is not contained in the file) or if
information is indicated as restricted or otherwise tagged, one or more exception reports
may be generated, and sent to one or more specified recipients (e.g., Clearing Entity

operations).

[0048] In some embodiments of the LITF ENGINE, Clearing Entity members may
be identified with specified indicia in Exchange Trading System(s) and/or CPS (e.g.,
using a three character member mnemonic). In some implementations, trade processing
and clearing conducted in CPS and/or Commodity Management System (system for the
allocation of product (e.g., Treasuries) deliveries and/or creation of cash trades for
booking in a real time trade management system) may reference Clearing Entity

members using this ID, as may reports produced by such systems.

[00409] Depending on the embodiment, Clearing Entity members may also require
a Clearing Entity ID for the purposes of margining, fund settlement and/or reporting. In
some implementations, a Clearing Entity ID may be required for each margining

account held by the Clearing Entity member: one ID for House business and one ID for
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Customer business. In some embodiments, a House account may be an integrated
trading and/or clearing account for proprietary trading, which, in some
implementations, may have restrictions regarding registrations/re-registrations and/or
may have default netting. Customer accounts may, in some embodiments, refer to
accounts for members' customers, and in some implementations may require position

administration.

[oo050] In some embodiments of the LITF ENGINE, for the purpose of delivery,
any member above may be required to have a defined relationship with a PTFSC
member who will be responsible for delivery (e.g., responsible for delivery in the FICC
delivery versus payment ("DVP") system on behalf of the Clearing Entity member). In
one such an embodiment, cash trades created as part of the delivery process may be
submitted under the participant ID of the PTFSC member, and the Executing Member

field may be set to the Clearing Entity ID.

[o051] As illustrated by FIGURE 2, the LITF ENGINE provides a three day
delivery process. In one embodiment, a CPS may automatically record details of the
volume purchased by each member on each trading date (the "Bought Position Date")
throughout the life of a contract. In one embodiment, if a member’s long position
reduces to zero over night their Bought Position history will be automatically erased. In
another embodiment, prior to first notice day, any position that is netted during clearing
(e.g. a member’s House account or due to a member’s settlement instruction) may not
automatically update the Bought Position Date (BPD volume). The member may need to
manually revise down any long volume that has been closed out against the correct date.

In one embodiment, on the first notice day (and going forward), the system may
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automatically net down the BPD data to match the current long position held in CPS.
This will take place during the end of day processes. The netting process will net down

the oldest long trade dates first.

[o052] As illustrated by FIGURE 2, in one embodiment, any short position
wishing to initiate delivery for T+2 must submit an intent to deliver into CPS by 20:00
CT on day 1 (T) or Intention day ("Intent Day") 201 of the delivery cycle. In one
embodiment, it may be a requirement that the deadline for submitting an intent is
configurable and that clearing members are able to enter the intent at any point during

the trading day up until the intent deadline.

[o053] In some embodiments, members having a short position may be provided
with the ability to nominate the Treasury Note, Treasury Bond, and/or the like that they
are delivering at the time that the intent to deliver is submitted. Advancing to FIGURE
9 which illustrates a clearing system that may receive a delivery initiation for a short
position 901 and determine if the instrument is specified 9o2. If the instrument is not
specified, the member may be prompted to enter or select the instrument 909.
Subsequent member input is received 904 and processed 905 to confirm that
instrument is specified. In one embodiment, a user interface may be provided (e.g., a
drop-down menu), allowing the short member to select the relevant treasury for each
delivery note. In one implementation, eligible instruments are determined 907 (e.g.,
according to the terms of the contract and/or other specifications), and indicia of the
eligible instruments are provided on the interface 908. In such an implementation, the
menu/interface may be restricted to the Treasuries that have been determined (e.g., by

the Exchange Entity) to be deliverable Notes/Bonds under the terms of the contract.
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Depending on the implementation, one or more of the following details may be provided
to the short member via the interface for each deliverable treasury: CUSIP, Coupon
Rate, Maturity Date, etc. In some embodiments, this may be an optional process for the
short member. In some embodiments, the deadline for nominating the deliverable

Treasuries will be on the Notice day (as discussed below).

[o054] In one embodiment, members who wish to deliver different Treasury
Notes/Bond on a single delivery day may be required to enter a separate Intent to
deliver for each deliverable Treasuries in TRS/CPS. The Bond Delivery System (e.g.,
LIFFE Guardian For Treasuries) may provide the ability to split an Intent to allow for

multiple Treasuries deliveries.

[o055] In one embodiment, exchange members with long positions may be
permitted to adjust their Bought Position Date ("BPD") data. The volume against each
date can be reduced down provided the total BPD volume is greater than or equal to

their account volume. This facility may be available until 20:00 CT each day.

[o056] In one embodiment, the positions data for deliveries may be based on
close of TRS/CPS on intent day (T). Although the trading day for T+1 starts prior to the
deadline for intents and long position maintenance any changes to positions based on
trading on trade day T+1 may not be reflected in the positions used for delivery. After
20:00 CT, the clearing systems will calculate the pool of long positions that will take

delivery of those short positions based on an Oldest Long/“Vintage” assignment:

[o057] The volume assigned to a Bought Position Date for each exchange member

may be calculated as follows:
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i. The total volume for each long position is sorted by BPD record with the latest
date first.

ii. The Bought Positions Dates are then selected in turn until the total long

position for that member account has been satisfied.

[o058] The short positions that have submitted intents to deliver may be

aggregated and allocated to the long positions on a “position date pro-rata” basis:

i. Long positions will be grouped by BPD, and sorted eldest date first. The long
positions within each BPD are added to the long position pool in turn until the

total long position is sufficient to satisfy the total short positions.

ii. If the total volume of a BPD is greater than required (i.e. the remaining short
position is not sufficient to satisfy the whole volume within a BPD), the

members’ positions within the BPD are selected using a pro-rata algorithm.

[o059] A “delivered positions” file may be produced detailing all short positions
that have submitted intents and the pool of long positions that are to be assigned
delivery. This file may contain positions at a clearing member level segregated by
margin account as well as details of any nominated deliverable Treasuries. This may be
passed to the Bond Delivery System, such as the system associated with LIFFE Guardian
For Treasuries, and/or other appropriate Delivery Entity. The delivered positions will
also be reflected in the end of day positions in TRS/CPS (i.e. delivered positions will be
removed from TRS/CPS). It is required for long positions to be notified of the quantities
they are to receive via a HIT report. This report will be produced at an exchange

member level.

[o060] Returning to FIGURE 2 which illustrates that in some embodiments, the

LITF ENGINE may provide services whereby on Day 2, (T+1) Notice Day, 202, a
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Member firm, by 3:00 PM EST on all trading days except for the day before the Last
Delivery Day in which case it is 4:00pm EST, with a short position may be required to
nominate a bond from the deliverable bonds list in the Bond Delivery System, which will
create the cash trades and send them to FICC’s RTTM system. FICC, through its Netting
Engine, may then create settlement obligations for next business day settle in Day 2,

202.

[o061] Advancing to FIGURE 12 which illustrates that, in some embodiments, the
LITF ENGINE may require for each short clearing member to nominate the treasury
security issues that they shall deliver for their entire delivery commitment 1206. In one
embodiment, house and client accounts may be treated separately where clearing
members may submit separate nominations for each account. As such, the LITF
ENGINE may determine if the account is the last account for this member 1208. The
clearing members may submit separate nominations for each account 1212. The LITF
ENGINE may determine if the member is the last member for nominations 1210, and
the next member may submit nominations 1214. In one embodiment, this functionality
may be provided by the Bond Delivery System. Bond nomination may be completed by
10:00 CT on T+1 1202, although this bond nomination deadline should be made
configurable. In one such embodiment, prior to the first intent day, Exchange Entity
operations may specify the complete list of deliverable bonds for each treasury futures
contract in LDS 1216. The Exchange Entity systems may provide the ability for the
operations team to pick the list of deliverable bonds from the complete list of bonds
provided by the PTFSC 1218. Bonds not contained in the PTFSC file may not be
tenderable on the Exchange Entity contract. The deliverable Bond list configured in LDS

may be made available to the Bond Delivery System (e.g., LIFFE Guardian For
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Treasuries system). On Notice Day, each clearing member with a short position may be
required to nominate a bond from the deliverable bonds list. NLG may restrict the short

position to selecting a bond from the list of deliverable bonds.

[o062] In one embodiment, an interface may provide a drop down list of
deliverable Treasuries to the short clearing member. The list may provide a CUSIP,
Coupon Rate, and Maturity Date for each deliverable Treasuries. If the LITF ENGINE
receives an input from the short clearing members 1220, it may process the received
input 1222 for matching and allocation process. In one embodiment, if the LITF
ENGINE does not receive an input from the short clearing members, members who
wish to nominate multiple Notes/Bonds for a single Intent to deliver may be permitted
to split the Intent in Bond Delivery System 1224. If the member indicates a multiple
NOTES/Bonds input are needed 1226, the LITF ENGINE may prompt election to split

the intent 1228.

[o0063] In yet another embodiment, after the bond nomination deadline, and
before 12:00 CT, the LITF ENGINE may facilitate match deliveries in each issue with
buyers in the long positions pool, using a random strip algorithm, where in one
embodiment:

a. The long clearing member accounts are listed in member mnemonic

sequence, numeric first followed by alphabetic.

b. A starting account is then chosen at random.

c. The allocation of the lowest coupon bond commences with the selected

mnemonic and progresses through the list of members’ accounts.

d. When no further allocation of the lowest coupon bond can be made, the

allocation continues with the next lowest coupon bond.
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e. If bonds of equal coupon, but different maturities, have been nominated,
those with the earliest maturity will be selected first.
[0064] In one embodiment of the LITF ENGINE, the Bond Delivery System may
create the cash trades to be sent to PTFSC. The Clearing Entity may act as a broker to
each trade where each short position may be converted to a Clearing Entity purchase in
the underlying treasury (as defined by the treasury nominated by the short position).
The short clearing member may be listed as the counterparty. PTFSC systems may
create the matching sell side trade for the short clearing member. In this embodiment,
each long position may be converted to a Clearing Entity sale in the underlying treasury
(as defined by the allocation algorithm in step 2 above). The long clearing member may
be listed as the counterparty. PTFSC systems may create a matching buy side trade for
the long clearing member. Any position with a value greater than $50 million may be
broken down into multiple trades. If one embodiment, Clearing Entity will act as a
broker and positions will not be directly matched member to member, all trades created
on the same trading day in a single treasury note or bond must have the same Broker
Reference Number ID populated on the cash trade record. This facilitates PTFSC to
make sure the Clearing Entity half trades balance out to zero for each product. In one
embodiment, the deal price (principal amount) for each cash trade sent to the PTFSC
will be calculated as follows:
DSP(I) x PF (and rounded to the nearest cent,) where:

DSP(I) = Either:

(a) The daily settlement price calculated and published
by the exchange on Intent Day; or,

(b) The daily settlement price calculated and published
by the exchange on the Last Trading Day if Intent Day is
on or after the Last Trading Day.
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PF = The Price Factor
[o065] The face value (PAR) for each cash trade sent to the PTFSC will be

calculated as follows:
Contract Value x No. of Lots where:
Contract Value= Face value of the underlying treasury:
- $100,000 for the 5-, 10- and 30- year treasury futures.
- $200,000 for the 2- year treasury futures.

No. of Lots = Number of futures lots being delivered in the transaction.

[0066] In one embodiment, all trades will be sent to PTFSC in a single file on a
daily basis. In such an embodiment, PTFSC systems may calculate the accrued interest

and determine the total invoice value.

[o067] Returning to FIGURE 2 which illustrates that, in some embodiments, the
LITF ENGINE may provide services whereby on Day 3, Delivery Day, 203, Settlement
obligations may settle delivery versus payment (DVP) via PTFSC’s established
settlement processes through Member Settling Banks and PTFSC Clearings Banks.
Upon completion of such a settlement, a Notice of Settlement may be sent to PTFSC on
Day 3, 203. In one embodiment of the LITF ENGINE, there may be days that Exchange
Entity is open for trading and Clearing Entity is clearing business but the FICC RTTM
system is closed. Rules may be implemented in the Bond Delivery System to prevent
cash trades being sent to PTFSC on a holiday or with a settlement date which falls on a
holiday. In one embodiment where a Notice day falls on the day prior to a PTFSC
holiday, the settlement date specified on the cash trades must always be the next date
that PTFSC is open. This may be different to the next Exchange Entity/ Clearing Entity
business day. In another embodiment, where a Notice day falls on an PTFSC holiday, a

Guardian matching algorithm may be run on Notice day but the cash trades produced
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may be rolled into the file produced on the next PTFSC business day. In such an

example, the settlement date may be two business days following the PTFSC holiday.

[0068] As an illustrative example, Labor Day falls on Monday 6 September 2010,
and suppose the PTFSC is closed on Labor Day but the Exchange Entity and the
Clearing Entity are open for trading. One implementation of the LITF ENGINE may be

configured such that the following rules are implemented and applied.

[o069] For Notice Day Friday 3 September (Intent Day 2 Sept), commodity
management system may conduct standard matching algorithms on Friday 3 September
and produce the standard files and reports. However, applicable rules may specify that

cash trades produced on this day have a settlement date of Tuesday 7 September.

[o070] For Notice Day Monday 6 September (Intent Day 3 Sept), rules may
specify that the commodity management system conduct standard matching algorithm
on Monday 6 September and produce the standard files and reports with the exception
of the cash trades file. The applicable rules may specify that trades produced on
Monday 6 September be reported to PTFSC in the standard cash trades file produced on
Tuesday 7 September in the same file as those trades produced for Notice Day Tuesday 7
September. The settlement date for trades relating to Notice Day Monday 6 September

may be set as Wednesday 8 September.

[o071] In one implementation, as illustrated by FIGURE 3, Clearing Entity 302,
such as New York Portfolio Clearing (NYPC) and/or like entity or entities has a clearing
processing system ("CPS") 308. In one embodiment of the LITF ENGINE, contract
transactions or trades for an exchange entity (e.g., NYSE Liffe U.S.) 310 may be cleared

through Clearing Entity 302.
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In some embodiments of the LITF ENGINE, a CPS 308 may hold positions

for the exchange entity products/contracts cleared through a Clearing Entity 302. In

such embodiments of the LITF ENGINE, some implementations may specify

information to be provided by the Exchange Entity 310 (and/or related systems) to the

CPS 308, including, by way of non-limiting example:

9

[o073]

Cash trades for delivered futures (and/or like) positions (may be settled

real time, for example, via a real time trade matching (RTTM) system

304).

Cash trade files with validated data including PTFSC ID and other related

identification data;

Cash trade files with validated data including settlement date, trade date,

broker reference and other related data;

Daily prices file containing settlement prices and options settlement;

Calculated daily variation margin (may be collected from members via the
billing process to reflect the daily profit and loss from futures (and/or like)

positions); and

Billing information (e.g., billing file(s)) containing calculated trading and
clearing fees for a banking element/component (e.g., as collected from

members via the billing process);

In one embodiment illustrated by FIGURE 3, PTFSC Members 301 may

submit trades to PTFSC's Real-time Trade Matching system (RTTM) 304. In this

embodiment, these trades may be DVP by a PTFSC member. In one such an



WO 2012/118871 PCT/US2012/027046

23

embodiment, cash trades created as part of the delivery process may be submitted under
the participant ID of the PTFSC member, and the executing member field may be set to

the Clearing Entity ID.

[o074] In some embodiments of the LITF ENGINE, access to an Exchange
Entity's CPS may be via a new instance of a system that acts as an application router
between the end member user's terminal/application and the appropriate CPS
environment ("TVS"). In some embodiments, product and participant data may be held
in both Exchange Entity and the member entity. In the embodiment as shown in
FIGURE 3, Clearing Entity may submit locked-in trades through existing PTFSC
members' accounts through RTTM 304 of PTFSC 303. In this embodiment, Clearing
Entity only members may be required to designate a PTFSC member to settle trades on

their behalf.

[o075] As shown in the embodiment of FIGURE 3, PTFSC 303 may have a
Netting Engine 305 where RTTM 304 may collect and match the received trade data.
PTFSC 303 through the Netting Engine 305 may establish single net long or short
position per PTFSC Member based on CUSIP codes (9-character alphanumeric
identifier used to identify North American securities for the purposes of facilitating
clearing and settlement of trades). By using the Netting Engine 305, the PTFSC may
create settlement obligations for a Member 306 to settle on the next trading day. A
Member 306 may communicate receiving/delivery instructions to the Member Settling
Bank 307. A Member Settling Bank 307 makes delivery of securities in exchange of full
payment over Fedwire from a PTFSC Clearing Bank 308. A PTFSC Clearing Bank 308

may communicate the Notice of Settlement back to the PTFSC 303 after the settlement.
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[0076] In some embodiments of the LITF ENGINE, an Exchange Entity's or other
entity's product and participant database system may provide the master product and
participant data required by the LITF ENGINE and/or Exchange Entity systems (e.g.,

CUSIP codes).

[o077] In some embodiments, trade registration and management for Clearing
Entity-cleared products may be provided by a TRS, which may provide the trade
registration and management functionality for the Clearing Entity cleared products. In
some implementations, trades conducted on the Exchange Entity (e.g., fixed income
markets) may be passed to a TRS for registration. Access to TRS may be provided to all
Exchange Entity Clearing Entity clearing members to view registered trades. TRS
functionality may replicate functionality implemented on an Exchange Entity financials

market, as discussed below.

[o0078] In some implementations, a clearing member is a member of the clearing
house that is responsible for the positions held in the clearing system(s) on its own
behalf and on behalf of other related exchange members with whom there is a clearing
agreement established. In some embodiments, CPS may provide clearing and position
management for Clearing Entity products. CPS may be used to maintain positions for
the Exchange Entity products (e.g., fixed income products). In some implementations,
any trade registered by TRS may be automatically passed to CPS and reflected in the

clearing member’s position account for that contract.

[o079] Access to CPS may be provided to all Exchange Entity Clearing Entity
clearing members to view and manage positions. In one embodiment, the CPS

functionality may replicate that implemented on an Exchange Entity financials market,
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such as account structure; delivery process; trade interfaces; and margin payment

procedures.

[o080] In one embodiment, as illustrated in FIGURE 4, there are functional
requirements and pre-conditional validation of a Member's reference data that may be
required to be applied, by an exchange entity, before sending a cash trades file and
interface. In one embodiment, a cash trade resulting from the expiry of futures may
need to be validated before it can be sent from Exchange Entity to PTFSC. In one
embodiment a member validation may be required to be applied by Liffe Database
Systems ("LDS") 112 before Bond Delivery System can create the Cash Trades file. In
FIGURE 4, the cash trade validation process starts in Start Validation 401. In 402 a
member's Clearing Entity ID and PTFSC ID on the Cash Trade are validated by checking
the suspension status. A member's Clearing Entity ID and PTFSC ID on the Cash Trade
should not be suspended, in one embodiment, for the Cash Trade to be validated. If the
member's Clearing Entity ID and PTFSC ID on the Cash Trade are suspended, a Report

of the Validation errors is sent in 408.

[0081] In one embodiment, member's Clearing Entity ID and PTFSC ID are
validated to see if they are retired in 403. A member's Clearing Entity ID and PTFSC ID
on the Cash Trade should not be retired, in one embodiment, for the Cash Trade to be
validated. If the member's Clearing Entity ID and PTFSC ID on the Cash Trade are
retired, a Report of the Validation errors is sent in 408. In one embodiment, member's
Clearing Entity ID and PTFSC ID are validated to see if they are eligible for Netting in
404. A member's Clearing Entity ID and PTFSC ID on the Cash Trade should be eligible

for Netting, in one embodiment, for the Cash Trade to be validated. If the member's
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Clearing Entity ID and PTFSC ID on the Cash Trade are not Netting eligible, a Report of
the Validation errors is sent in 408. In this embodiment, the reference data must be
relevant for the business day. For example in one embodiment, if the Cash Trade file is
created on a Wednesday, it should use the Member and Account data received for the

start on Wednesday (i.e. received physically on Tuesday) and not for any prior day.

[o0082] Further in one embodiment, as shown in FIGURE 4, a validation is
performed in 405 to confirm that the Derivative and Underlying Product Data have been
correctly mapped. In one embodiment, the pre-conditional validations must be applied
on the Product reference data by EEDS 112 before Bond Delivery System can create the
Cash Trade files. If the Derivative and Underlying Product Data has not been correctly
mapped, a Report of the Validation errors is sent in 408. In 406 a validation is
performed to verify that each Cash Trade is using an underlying security (e.g., one
identified by CUSIP code) that is netting eligible. In one embodiment, validation is
performed by checking the EEDS 112 to confirm whether or not the Cash Trade meets

the netting criteria.

[o083] In this embodiment, once validation checking has been performed, a field
in the PTFSC Product File, e.g., “SUBJ_NET_FLAG,” may be given a value of Y ("yes")
or N ("no"). Only a field value of Y represents full eligibility to complete a cash
settlement trade. In one embodiment, for any of the given validation criteria, there is a
product file with fields that may pre-define values which may be mandatory or optional.
In one embodiment, in a Data Record file there may be a "Message Header" field that
may be set to "Cash Trade Indicator.” In this embodiment, from a PTFSC perspective,

Locked-in means both sides must cancel to have the trade undone, whereas, Clearing
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Entity may send 2 half trade sides per trade. However in PTFSC systems, every position
has 4 trades before netting all the buys versus the sells per CUSIP. So PTFSC may have
to generate another two half trades in their systems to match the 2 NYSE trade halves.
As another example, the fields "Message Header" may have the value of "Broker
Reference Number." This is a non-unique ID that exists on buy half trades and their sell
half trades to link them together as being from the same position. In such an
embodiment, the half trades may be tied together as a position from a Clearing Entity
perspective. This may allow PTFSC to facilitate that the half Cash Trades submitted by
Clearing Entity balance out to zero. In one embodiment, for example 1 buy for 10 lots
and the corresponding combined 3 sells for 10 lots will all have the same Broker
Reference Number to tie them together for Clearing Entity. In one embodiment, the
Exchange entity may provide trade type information which indicates if the Cash Trade is

a buy or sell half trade, as derived from a long or short expiring future position.

[o0084] In one embodiment, the reference data must be relevant for the business
day. If the value of the “SUBJ_NET_FLAG” Field is not equal to “Y", a Report of the
Validation errors is sent in 408. In this embodiment, if the Cash Trade file is created on
a Wednesday, it should use the Member and Account data received for the start on

Wednesday (i.e. physically on Tuesday) and not for any prior day.

[0085] In one embodiment, a Bond Delivery System may need to validate a Cash
Trade file before sending it to the PTFSC. In one embodiment, as illustrated in FIGURE
5, validation must be applied by Bond Delivery System before sending the Cash Trades
file to the PTFSC. Bond Delivery System starts validation of Cash Trade file for

Treasuries in 502. The Cash Trade File is retrieved for validation in 501. The
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corresponding CUSIP is retrieved in 503 for the validation process. The Cash Trade file
may be validated to see if the total quantity sold is reconciled with the total quantity
bought with the corresponding CUSIP in 504. If the total quantity is not reconciled a
report of the validation errors is sent in 508. If the total quantity is reconciled, there is a
validation performed in 505 to verify that the deal prices net to zero across all buys and
sells for Clearing Entity as a broker. If the deal prices do not net to zero across all buys
and sells for Clearing Entity as a broker a report of the validation errors is sent in 508. If
the price is validated, there is a validation performed in 506 to verify that the deal
quantities net to zero across all buys and sells for Clearing Entity as a broker. If the deal
quantities do not net to zero across all buys and sells for Clearing Entity as a broker a
report of the validation errors is sent in 508. After the validation process is complete for

the Cash Trade file, the file and interface is sent to the PTFSC.

[0086] In one embodiment, a trade match rule may be applied where buy and sell
half trades must be capable of being matched as described below. Example Trade Match
rule - Each half trade has a corresponding matching half trade on these fields: trade
date; settlement date; CUSIP; broker XREF; buy to sell; quantity (aka par and face

value).

[o087] In such an embodiment, as shown in FIGURE 6, the buy and sell trade is
retrieved in 601. In 602 the half trade is identified and the trade matching rule is
initiated in 603. In one embodiment, each half trade is verified to have a corresponding
matching half trade such as matching Trade Date Field 604, Match Settlement Date
Field 605, Match CUSIP Field 606, Match Broker XREF Field 607, Match “Buy to a Sell”

Field 608, and Match Quantity Field 609. Once the half trades are matched, a Cash
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Trade File is created 610. In yet another embodiment, in a failure scenario, prior to
sending the Cash Trade file to the PTFSC, the Bond Delivery System such as the Liffe
Guardian system may not send the Member File to the PTFSC if any of the file validation
checks fail. In such an embodiment, the Bond Delivery System may produce a report
listing all the validation errors and the report may be sent to an Exchange Entity and the
Clearing Entity. In one embodiment the report may be sent to the NYSE Service Desk

and Clearing Entity Market Operations.

[0088] In one embodiment, after a Cash Trade file is sent to the PTFSC, if any file
errors are detected by the PTFSC, the PTFSC may identify the errors and manually
inform NYSE Support Desk. In this embodiment, NYSE Support Desk may resolve the
issues and resend the corrected Cash Trade files along with any reference data files. In
one embodiment, if there are any failures due to Participant Default, for example, if the
relevant PTFSC participant is inactive, operational procedures may ensure no Cash
Trade may be sent to the PTFSC for settlement. To implement this in an embodiment,
the business requirement will specify and configure the defaults and membership issues
may be managed via business operations. In one embodiment a clearing house may
move or resolve or close-out any positions prior to expiry because future positions

would not be kept open after that time.

[o089] Furthermore, in one embodiment, in holiday scenarios the Cash Trade File
may assume a settlement date of T+1. If the settlement date falls on a holiday, the
settlement date may be adjusted, and reset to be the next business day, i.e., T+2,

assuming T+2 is a valid business date. For example, in one embodiment, a file sent on
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Monday may be cued to settle on Tuesday, but if Tuesday is a holiday, then the

settlement date may be reset to Wednesday - the next working day.

[o090] In some embodiments, the deal price (Principal per lot) for each cash trade

(e.g., sent to the PTFSC) may be calculated as follows:
Deal Price = Futures Settlement Price * Contract Size * Conversion Factor.
where a lot = 100,000 of the underlying.
One embodiment can be shown as an example:
Deal Price = 107 19.5/32 * 1000 * 0.9040 = $97,278.875.
If Accrued Interest per lot = e.g. $519.71, and if delivery is 5 lots:
Total Invoice = Principal + Accrued Interest * Lots
= $97278.875 + $519.71 % 5
= $97798.585 % 5
= $488,992.925.
Face Value (aka Par) = $100,000 * lots.

[o0091] In one embodiment, in interface 3, the PTFSC will calculate accrued

interest, not LGT.
[o0o92] Format of the Cash Trade File

[o093] In one embodiment, a Cash Trade file is a daily file which may contain all
expiries for the relevant expiry day. The Cash Trade file may contain one Header

Record as illustrated below:
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<CashTradesData >

<Constant>Header </Constant> //identifies record as header

<Destination>DTCC</Destination>

<Application>TRRS</Application> //identifies system handle

<SourceName>GSCC</SourceName> //participant ID

<FileFormat>Swift</FileFormat>

<DateTimet>YYYY-MMM-DD HH-MM-SS.H</DateTime>

<AddlCashTradesData>

</AddlCashTradesData>

</CashTradesData >

[o0094] In one embodiment, the Cash Trade file may contain one Footer Record

for reconciliation as illustrated in one embodiment below:

<CashTradesData >
<Constant>Footer </Constant> //identifies record as footer
<TrailerID>TRAIL</TrailerID>
<RecordCount>00011</RecordCount>

//identifies total number of transactions or data records in file

<SubmittingFirm>GSCC</SubmittingFirm>
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<AddlCashTradesData>

</AddlCashTradesData>

</CashTradesData >

[o0095] In one embodiment, the Cash Trade file may contain zero or more Cash
Trade records. There may be two or more Cash Trade Data Records to represent each
"deal" where a clearing entity such as NYPC may be listed as the central counterparty to
each half trade. Each half trade may have the Clearing Entity as the buyer to the seller
and the seller to the buyer i.e., each trade half may have one party tag as seller and one
party tag as buyer. In one embodiment for example, if Member XX decides to deliver
US$300,000, this may be allocated between two members e.g. US$100,000 to member
YY and US$200,000 to member ZZ. In this embodiment there will be three MTM515
records as follows. In this embodiment they will linked together by the same Broker

Reference number and their lots will net to zero:

« NYPC Buy 300,000. Counterparty Member XX. Broker Xref 123
« NYPC Sell 100,000, Counterparty Member YY, BrokerXref 123
« NYPC Sell 200,000, Counterparty Member ZZ, Broker Xref 123

In one embodiment, the Data Record may have the format of an MTM515 data message
record format. Depending on the embodiment, the accrued interest may not be

calculated until loading of the file (e.g., performed by DTCC following their load of the
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file). In some embodiments, if the record is a Sell half trade, they the Buy fields are not
populated (and vice-a-versa). In some embodiments, the field data format may be as

follows: C - characters a-z and not case sensitive; X - alphanumeric (a-z and numbers,
no symbols); N - numeric. Depending on the implementation, fields in these and other

records may or may not be padded (i.e., with spaces or zeros).

[0096] In one embodiment, the Cash Trade file will be compliant with SWIFT
Conformance. For example, the DTCC MT515 may be very close to the standard SWIFT
confirmation message, except it may have a few additional custom fields that standard
SWIFT format does not have. This file may be used for the Trade Instruct. In one
embodiment the file may be a single file with embedded SWIFT MT515 messages as data
records. In some embodiments each SWIFT message may consist of one line of data,
with tag/field delimiters (carriage return line feeds (i.e. CRLF) embedded in each record
line. And in some embodiments, each record/line may end with a "CRLF-" followed by a
CRLF to begin the following record on the next line. The table, as illustrated in
FIGURES 23A-23E, provides one example embodiment with the standard SWIFT
descriptions of each Data record filed, which may be identified by their Tag ID and/or

Message Header.

[o097] Some embodiments of the LITF ENGINE may provide for and/or support
the delivery process for Financial Products. In one embodiment, the LITF ENGINE may
facilitate communications and data management relating to delivery of such
instruments. For example, one implementation may facilitate the PTFSC (e.g., FICC)
sending the Exchange Entity a complete list of specified instruments (e.g., Treasury

Notes/Bonds) held in the PTFSC systems along with corresponding identifying data
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and/or indicia (e.g., the related CUSIP code, coupon date, and a text description of the
Treasuries). Provision of this information may vary depending on the embodiment. In
one implementation, this information may be provided periodically (e.g., daily) as a data

file (e.g., downloadable XML file, spreadsheet, etc.).

[0098] The LITF ENGINE may facilitate clearing, settlement, delivery, and/or
management of one or multiple instruments as desired. Advancing to FIGURE 8, in one
embodiment, as illustrated in the figure, the LITF ENGINE may facilitate Treasury
futures based on Benchmark Treasuries. Such Benchmark Treasury Futures may have a
single delivery day with settlement on the business day after the last trading day of the
futures delivery month. In such an embodiment, delivery of the Futures contracts may
take place according to and/or derived/determined from the exchange delivery

settlement price ("EDSP") calculated on the last trading day.

[o099] In such an embodiment, all open positions at close of trading on the last
trading day may be received by a Commodity Management System 801. The
Commodity Management System may directly convert the positions to half trades (i.e.,
half trades in the underlying bond), which may be recorded and/or transmitted for
further processing (e.g., sent to PTFSC to be booked on a cash system) 802. In one
embodiment, the Clearing Entity may act as a broker on each half trade 803. Every
position may be checked to determine whether it is a long position or a short position
804. For example, long positions may become Clearing Entity sales of the underlying
with the long clearing member as the counterparty 806, and shorts positions may
become Clearing Entity purchases of the underlying with the short clearing member as

the counterparty 805.
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[00100] Some embodiments of the LITF ENGINE may be configured to provide
oversight, quality assurance, and/or impose restrictions to assure transaction integrity.
For example, in one implementation, the Clearing Entity may act as a broker and
positions may not be directly matched member to member. In one implementation, the
Clearing Entity (e.g. NYPC) may check if there are more positions to process 807. If
there are more positions to process, the Clearing Entity may go on to process the next
position. If there are no more positions to process, trades created on the same trading
day in a single treasury note or bond may be specified/required to have the same Broker
Reference Number ID populated on the cash trade record, thus allowing for
confirmation that the Clearing Entity half trades balance out to zero for each product

808

[o0101] In some embodiments, if all trades created on the same trading day in a
single treasury note or bond do not have the same Broker Reference Number ID
populated on the cash trade record, then the Clearing Entity may generate an error
message 814. If all trades created on the same trading day in a single treasury note or
bond have the same Broker Reference Number ID populated on the cash trade record,
then the Clearing Entity may check whether all trades are smaller than or equal to the
value of $50 million 809. If any trade is above the value of $50 million, then the
Clearing Entity may break down the trade into multiple trades 810. The Clearing Entity
may calculate the deal price of the Treasury Note / Bond to be equal to EDSP, where
EDSP is equal to the EDSP price calculated and published by the exchange on the Last
Trading Day 811. The face value (PAR) for each cash trade sent to the PTFSC may be
calculated as Contract Value x No. of Lots, where Contract Value is equal to the face

value of the underlying treasury ($100,000 for all Currently Active Treasury Futures)
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and No. of Lots is equal to the number of futures lots being delivered in the transaction

812..

[00102] Insome embodiments, all trades may be sent to PTFSC in a single file on a
daily basis. Settlement in the PTFSC systems may be on the business day following the
last trading day. In one implementation, trades may be identified by CUSIP codes. The
LITF ENGINE may list a Treasury futures delivery month, e.g., on the LIFFE
CONNECT® systems, prior to the underlying CUSIP code(s) being known. In another
implementation, individual delivery months within a contract may be configured with

different CUSIP code(s).

[00103] Some embodiments of the LITF ENGINE may utilize an interaction
gateway (hereinafter "PC Gateway") to support interaction and communication. In one
implementation, the PC Gateway may be used to allow members to access and/or
download details of trades, settlement prices, reports from TRS, and the like via their
computing devices (e.g., desktop/laptop computers, media systems, mobile devices,
etc.). Depending on the implementation, the PC Gateway may be provided to or for

Exchange Entity members.

[o0104] PC Gateway functionality, including reports, may be made available for the
members on the Exchange Entity platform. The PC Gateway may, in some
embodiments, support fractional pricing and/or may provide additional functionality, as

described in detail below.

[o0105] Depending on the implementation of the LITF ENGINE, the PC Gateway

may support a variety of data types and formats, such as, by way of non-limiting
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example, any and all price formats required. In one implementation, prices in PC

Gateway may be displayed using a variety of formats, such as the following:

Ticks In some implementations, this may be the default setting for all
file types. Prices may appear as the total number of ticks. For
example, for the 10-year Treasury futures contract, the price of
108 24/64 appears as 6936.

In some embodiments, this format may be used for prices stored
in an internal download file and how they appear in Trade menu
functions.

Decimal Prices may appear in decimal format but without the decimal
point. For example, a 10-year Treasury futures contract price of
108 24/64 appears as 108375.

Fractional Prices may appear in decimal format with a decimal point
included, with no fixed number of decimal places are specified.
Instead, prices are justified with zeros placed in the most
significant digits. A 10-year Treasury futures contract price of
108 24/64 appears as 108.375.

[00106] In some embodiments of the LITF ENGINE, PTFSC systems may be
provided with cash trades resulting from futures delivery. In such an embodiment, the
product set may include treasury futures which deliver into the underlying treasury
products. In some implementations, delivered positions in physically delivered fixed
income products may be converted to trades in the underlying treasury products for
matching in the PTFSC system and trades may be sent to the PTFSC in a prescribed
PTFSC format, if required. In some embodiments, each half trade may be submitted
with the Clearing Entity as the counterparty, which may aid PTFSC processing of the

trade.

[o0107] In some implementations, member codes may be in a PTFSC-specific
format, and a mapping of Exchange Entity member codes to PTFSC participant codes
may be provided by an Exchange Entity database system. In some embodiments, cash

trades may not be segregated by House and Client accounts when submitted to the
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PTFSC systems (as discussed above) and each Clearing Entity member may have a

single PTFSC account for delivery.

[00108] In some embodiments, cash trades are created according to the delivery
procedures of the listed product, as discussed below. In some implementations, PTFSC
may require receipt of a cash trade file every day even if this file does not contain any

trades.

[00109] In some embodiments, CPS may manage exercise and assignment for
options on fixed income futures and/or like products. In such embodiments, CPS may

provide the following functionality for Clearing Entity cleared contracts:

[o0110] Exercise Notifications - enables instructions to be entered to exercise long

option positions;

[o0o111] Auto-Exercise Instructions - in addition to entering manual exercise
instructions, CPS can be used to exercise certain in-the-money option positions

automatically;

[o0o112] Options Assignment - CPS may be used to assign exercised long option
positions to short option positions (depending on the embodiment, allocation

assignment algorithms may be used for early exercised options).

[00113] In some embodiments, the CTI may be made available to a fees system
("EFS") 116 to be used as a basis for the calculation of trading and clearing fees for

settled interests in Financial Products.

[o00114] In some embodiments, an origin code may be stored by TRS and made

available for back office systems (via TRS screens, TSCS, PC Gateway, and/or the like)
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for received trades. In some embodiments, the LITF ENGINE facilitates member code
mapping, thereby enhances Exchange Entity operations. In one embodiment, files sent
to the PTFSC may have clearing member codes in the PTFSC format. In such an
embodiment, the systems producing the specific files may translate the Clearing Entity
clearing member codes into the relevant PTFSC participant code. The master data for
this translation may be held in an Exchange Entity database system and passed to the

relevant systems when required.

[o0115] In one embodiment, Exchange Entity operations/support may be able to
maintain the mapping of these codes in the Exchange Entity database system. Exchange
Entity operations may work with the Clearing Entity operations to determine the
mappings. Depending on the implementation, Clearing Entity operations may have

restricted or limited access to the Exchange Entity Database System.

[00116] In some embodiments, a separate instance of TCS may be provided for
access to the Exchange Entity version of TRS/CPS. As discussed above, a TVS
application may be used to route connections from the end users, including those
connecting via PC Gateway, through to the appropriate TRS/CPS environment. While
some embodiments may utilize a single instance of TVS, other embodiments may utilize
one or more new instances of TVS (or like application) for routing connection to the

Exchange Entity market.

[o0117] Depending on the implementation, other requirements may include that
all trades be identified by CUSIP codes and/or other indicia, that an Exchange Trading

System be able to list a Treasury futures delivery month prior to the underlying CUSIP
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code(s) and/or other indicia being known, and/or that individual delivery months

within a contract to be configured with different CUSIP code(s).

[00118] In some embodiments, the LITF ENGINE may be implemented as a LITF
ENGINE system. A LITF ENGINE system may include a number of operational
modules and/or data stores configured to carry out and/or support LITF ENGINE
features and/or functionality. A LITF ENGINE controller may serve a central role in
some embodiments of LITF ENGINE operation, serving to orchestrate the reception,
generation, and distribution of data and/or instructions to, from, and between LITF
ENGINE modules and/or allow further review/analysis of data generated and/or
gathered during LITF ENGINE operation. The LITF ENGINE controller may be
coupled to one or more operation modules configured to implement various features

associated with embodiments of LITF ENGINE operation.

[00119] In one embodiment, the LITF ENGINE controller may be coupled to a
market and/or exchange interface configured to: query and/or receive market and/or
exchange data from one or more data sources or feeds; effectuate orders and/or

transactions; receive confirmations and/or fulfillment notifications; and/or the like.

[00120] In one implementation, the LITF ENGINE controller may also be coupled
to a LITF ENGINE output interface, which may be configured to publish and/or
transmit information, data, and/or reports to internal or external systems, components,
and/or entities. In a further implementation, the LITF ENGINE controller may be
coupled to one or more administrator interfaces and/or administration components,
configured to provide an interface via which an administrator can monitor and/or

interact with LITF ENGINE system settings, actions, rules, data management, and/or
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the like. For example, in one implementation, a LITF ENGINE administrator may
interface with the LITF ENGINE system via an administrator user interface to adjust
transaction rules, update chronological information, adjust user permissions, and/or

the like within a given application or tool of the LITF ENGINE system.

[o00121] In one implementation, the LITF ENGINE controller may be coupled to a
transaction module configured to record contract purchase details, including, by way of
non-limiting example: purchase date and/or time information, term information,
exchange information, position information, volume information, member/user
information, and/or the like. The transaction module (and/or a related module) may be
configured to receive inputs and/or requests, via specified channels and/or user
interfaces, such as short position delivery intents and/or instrument nominations
provided by exchange members via a member interface. In some implementations, the
controller may be coupled to a user interface module to provide appropriate user
interfaces to exchange member and/or other users to allow interaction with and
utilization of the LITF ENGINE. The transaction module (and/or related module(s))
may also be configured to process transactions, including but not limited to: aggregating
delivery intents, determining positions (or a collection or pool thereof) that will take

delivery, generating a positions record, and/or the like.

[oo122] The LITF ENGINE may facilitate the management of a variety of products,
including, by way of non-limiting example, Basket issue Treasury futures - exchange
listed futures which permit delivery of a range of Exchange-defined Treasury
notes/bonds, Benchmark Treasury futures - exchange listed futures that deliver into the

Benchmark Treasury (i.e., the last Treasury note or Treasury note/bond or Treasuries to
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be issued, also Currently Active Treasury (CAT)), and/or the like. Specific non-limiting
examples may include one or more of the following: 2-Year U.S. Treasury Note Futures
(CAT), 5-Year U.S. Treasury Note Futures (CAT), 7-Year U.S. Treasury Note Futures
(CAT), 10-Year U.S. Treasury Note Futures (CAT), 2-Year U.S. Treasury Note Futures
(Basket), 5-Year U.S. Treasury Note Futures (Basket), 10-Year U.S. Treasury Note

Futures (Basket), and or the like.

[o0123] FIGURE 7A shows a data diagram illustrating example embodiments of
the delivery process for Treasury Futures in some embodiments of the LITF ENGINE.
In some embodiments, any short member, 701, wishing to initiate delivery may submit
an intent to deliver, 711, into CPS (e.g., NYPC), e.g., 703, by 20:00 CT on day 1 (T) of the
delivery cycle. CPS may provide short members with instrument data, 712, to enable the
short member to nominate the Treasuries that they intend to deliver at the time that the
intent to deliver is submitted. The exchange members with long positions, 702, may
revise or adjust Bought Position Date (BPD) data or adjustments, 713. A “delivered
positions” file, 714, may be generated by CPS, detailing all short positions that have
submitted intents and the pool of long positions that are to be assigned delivery. This
file may contain positions at a clearing member level segregated by margin account as
well as details of any nominated deliverable Treasuries. This may be sent to exchange
entity, e.g., NYSE Liffe, 704. The delivered positions may also be reflected in the end of
day positions in TRS/CPS (i.e. delivered positions may be removed from TRS/CPS).
Long positions may be notified of the quantities they are to receive, e.g., via a HIT
report, 715. This report may be produced at an exchange member level. The CPS may

match deliveries in each issue with buyers in the long positions pool, and generate cash
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trades, 716, to be sent to PTFSC, e.g., DTCC/FICC, 705. The PTFSC may communicate

with the clearing members 706 to settle the trades.

[o00124] In some embodiments, the LITF ENGINE and/or LITF ENGINE
components provide enhanced reliability for transactions and inter-entity
communications, such as, by way of non-limiting example, via the LITF ENGINE

generated cash trade file.

[oo125] FIGURE 7B shows a logic flow diagram illustrating example embodiments
of the delivery process for Treasury Futures in some embodiments of the LITF ENGINE.
In some embodiments, the LITF ENGINE may receive requests from short positions to
initiate delivery of Treasure Futures, e.g., Treasure Notes, Bonds, and/or the like 752.
The LITF ENGINE may provide a list of Treasury Notes or Bonds to the short position
members at the time that the intent to deliver is submitted 754. The short members
may nominate instruments to be delivered 756. Additional details are discussed in the
exemplary Delivery Initiation Component in FIGURE 9. The exchange members with
long positions, may adjust their instrument purchasing data, e.g., Bought Position Date
(BPD) data or adjustments, 758. Additional details are discussed in the exemplary Long
Position Maintenance Component in FIGURE 10. Upon receiving input from the short
and the long positions, the LITF ENGINE may determine all short positions that have
submitted intents and the pool of long positions that are to be assigned delivery 760.
Additional details are discussed in the exemplary Short Position Delivery Component in
FIGURE 11. On Notice day, each clearing member with a short position may nominate
an instrument that to be delivered 762. Additional details are discussed in the

exemplary Short Clearing Member Initiation component in FIGURE 12. The LITF
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ENGINE may match deliveries in each instrument with buyers in the long positions pool
764. Additional details are discussed in the exemplary Matching/Allocation Component
in FIGURE 13. Each short position may be converted to a purchase in the underlying
treasury, and each long position may be converted to a sale in the underlying treasury
766. Additional details are discussed in the exemplary Short Position Conversion
Component in FIGURE 14 and Long Position Conversion Component in FIGURE 15.
The LITF ENGINE may determine the deal price and the face value for each cash trade,
and send to PTFSC 768. On Delivery Day, net transfers of securities and cash occur 770.

Some embodiments of the LITF ENGINE may be carried out by CPS, and/or BDS.

[00126] In some embodiments, exchange members with long positions may be
permitted to adjust their Bought Position Date (BPD) data. As illustrated in FIGURE
10, in one such embodiment, input/communications from a member with a long
position may be received 1002, and if the input relates to adjust BPD data 1004, a
determination is made as to whether the adjustment is a downward adjustment 1006. If
the adjustment is not down 1006, the BPD data is adjusted 1016. If the adjustment is
down 1006, the total BPD volume is determined 1008 and the member account volume
is determined 1010. If the total BPD volume is greater than or equal to the member
account volume 1012, the BPD data is not adjusted 1014, while if the total BPD volume is
less than the member account volume 1012, the BPD data is adjusted 1016. In such an
embodiment, the volume against each date can be reduced down provided the total BPD
volume is greater than or equal to the member account volume. Some implementations

may limit access to this facility (e.g., available until 20:00 CT each day).
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[o0o127] The example code below further illustrates the above aspects for one

embodiment of the LITF ENGINE:

//if the keyed input is to Adjust BPD data and the direction indicated

//for the adjustment is down, check the volume of the BPD against the
//accounts volume. If the BPD Volume is greater, adjust the BPD

//according to the data keyed in by the account holder

if (keyed_input.type == “Adjust BPD Data” && keyed_ input.direction == “Down”)

{
if (Member.BPD.Volume() > Members.Accounts.Volume())

AdjustBPD(keyed_input.data);

[00128] In some embodiments, positions data for deliveries may be according to
and/or derived/determined from close of TRS/CPS on intent day (T). In some
implementations, although the trading day for T+1 may start prior to the deadline for
intents and long position maintenance, any changes to positions based on trading on

trade day T+1 may not be reflected in the positions used for delivery.

[00129] In some embodiments, the LITF ENGINE and/or LITF ENGINE
components provide improved communication security and interoperability between
various systems of entities, such as between exchange entity systems and clearing entity

systems.

[00130] In some embodiments, as illustrated in FIGURE 11, after a specified
temporal threshold has been reached 1102 (e.g., after 20:00 CT), the clearing systems

may calculate/determine a pool of long positions 1106 that may take delivery of
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indicated short positions 1104, for example, according to an Oldest Long / “Vintage”

assignment and/or the like.

[00131] In one such implementation, the volume assigned to a Bought Position
Date for each exchange member 1108 may be determined/calculated by sorting the total
volume for each long position by BPD record 1110 (with the latest date first), then
selecting the Bought Positions Dates in turn 1112, 1116 until the total long position for

that member account has been satisfied 1114.

[o0132] Upon completion 1118, the short positions that have submitted intents to
deliver 1104 may be aggregated 1120 and allocated 1122 to the long positions, for
example, via a “position date pro-rata” basis and/or the like. In such an embodiment,
long positions may be grouped by BPD 1124, and sorted chronologically 1126 (e.g., eldest
date first). The long positions within each BPD may then be added to the long position
pool in turn 1128, 1132 until the total long position is sufficient to satisfy the total short

positions 1130.

[00133] Insome additional or further embodiments, if the total volume of a BPD is
greater than required 1134 (i.e., the remaining short position is not sufficient to satisfy
the whole volume within a BPD), the members’ positions within the BPD may be

otherwise selected 1136 (e.g., via a pro-rata algorithm).

[00134] In some embodiments, a “delivered positions” file or record may be
generated/produced 1138, detailing short positions that have submitted intents and the
pool of long positions that are to be assigned delivery. In some implementations, this
file may contain positions at a clearing member level segregated by margin account, and

may also include details of any nominated deliverable Treasuries. In some
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embodiments, the file and/or equivalent information may be sent or otherwise provided
to the commodity management system and/or other indicated entity. In some
embodiment, a delivered positions file/record and/or delivered positions information
may be utilized to effectuate delivery, reconcile accounts, and/or update transaction

record(s).

[00135] In some embodiments, the delivered positions may also be reflected in the
end of day positions in TRS/CPS (i.e. delivered positions will be removed from
TRS/CPS). In some implementations, long positions may be notified of the quantities
they are to receive (e.g., via a HIT report or the like). In some such embodiments, this
report may be produced at an exchange member level, while in other embodiments, the

report may be more granular.

[00136] Asillustrated by FIGURE 13, in some embodiments of the LITF ENGINE,
after a specified bond nomination deadline 1302 (and in some embodiment, prior to a
specified subsequent time, e.g., 12:00 CT) or achievement of a like temporal threshold,
the commodity management system may match deliveries in each issue with buyers in
the long position pool (e.g., via a random strip algorithm and/or the like). In one such
embodiment, long clearing member accounts may be ordered 1304, for example, listed
in member mnemonic sequence, numeric first followed by alphabetic, and a starting
account chosen at random 1306. Allocation of the lowest coupon bond 1308 commences
1310 with the selected mnemonic and progresses 1312 through the list of members’
accounts 1314. When no further allocation of the lowest coupon bond can be made 1312,
and the allocation is not completed 1316, the allocation continues 1320, 1322, 1324 with

the next lowest coupon bond 1318. In some embodiments, bonds of equal coupon but
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different maturities may be nominated. Some implementations of such embodiments of
the LITF ENGINE may be configured such that those bonds with the earliest maturity
may be selected first. Other implementations of such embodiments of the LITF
ENGINE may be configured such that those bonds with the latest maturity may be
selected first. Yet other implementations of such embodiments of the LITF ENGINE

may be configured based on contracts' specifications.

[o00137] The example code below further illustrates the above aspects for one

embodiment of the LITF ENGINE:

if (time >= TEMPORAL_DEADLINE) //if the time is >= the deadline
{

//go through accounts

//if an account is long_ clearing

//add it to the list of long clearing accounts
for (i=0;1 < NUM_ACCOUNTS; i++)

{
if (Accounts[i].long_clearing == TRUE)
{
LongClearingAccounts.AddAccount(Accounts[i]);
¥
¥

//order the accounts by mnemonic
Sort(LongClearingAccounts);

//go through bonds
//if a bond is nominated, add it to the list of nominated bonds
for (i=0; i< NUM_BONDS; i++)
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{
if (BondsJi].is_nominated == TRUE)
{
NominatedBonds.AddBond(Bonds|[i]);
¥
¥

//sort the bonds first by coupon

//sort again for maturity, preserving the previous coupon sort
SortBondsByCoupon(NominatedBonds);
SortBondsByMaturityPreserveCoupon(NominatedBonds);

//pick a random account in the list

selectedAccount = RandomNumber();

//while there are still bonds in the nominated list

//put that bond into an account, starting with the first
//selected account and progressing through the accounts

//if the selectedAccount number reaches the size of the Accounts
//i.e., if it reaches the end of the Accounts, start over at 0,

//i.e., the beginning. Continue until the bonds are allocated
while (NominatedBonds.Size() > 0)

{
Accounts[selectedAccount].bonds.AddBond(NominatedBonds.First());

NominatedBonds.Delete();
NominatedBonds.Next();

selectedAccount++;
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if (selectedAccount == Accounts.Size())

selectedAccount = 0;

[00138] In some embodiments of the LITF ENGINE, once the allocation is
completed 1316, the commodity management system may then create cash trades, which

may be sent to PTFSC. In some embodiments, the Clearing Entity may act as a broker to

each trade, as described below with respect to FIGURE 14 and FIGURE 15.

[00139] As illustrated in FIGURE 14, in one implementation, each short position
1402 may be converted to a Clearing Entity purchase in the underlying treasury 1408 (as
defined by the treasury nominated by the short position 1404). The short clearing
member 1406 may be listed as the counterparty 1410. A matching sell side trade may be

generated/created 1412 for the short clearing member (e.g., via PTFSC systems).

[00140] Asillustrated in FIGURE 15, in one implementation, for each long position
1502, the underlying treasury may be determined 1504 (e.g., as defined by the allocation
algorithm discussed above), the associated long clearing member identified 1506, and
the long position may be converted to a Clearing Entity sale in the underlying treasury
1508. The long clearing member may be listed/specified as the counterparty 1510, and
PTFSC (and/or other) systems may create a matching buy side trade for the long

clearing member 1512.

[o00141] FIGURE 16A is of a logic flow diagram illustrating aspects of a Conversion

Factor Calculation Component for some embodiments of the LITF ENGINE. In some
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embodiments, Conversion Factors may need to be calculated for each issue that is
mapped to a derivative, consequently the calculation may need to be carried out when
processing the Derivatives Mapped to Issues file. In some embodiments, any errors
whilst performing the calculation may be reported as part of the Derivatives Mapped to

Issues file processing.

[o00142] In one implementation, the conversion factor for each derivative/issue

1602 may be calculated using the following formula:

PF:ax{(ngchd}—b

where:
f = the bond’s annual coupon in decimals 1604.

n = the number of whole years from the first day of the delivery month to the

maturity (or call) date of the bond or note 1606.

z = is the number of whole months between n and the maturity date rounded
down to the nearest quarter for the 10-Year U.S. Treasury Note and 30-
Year U.S. Treasury Bond futures contracts, and to the nearest month for

the 2-Year, 3-Year and 5-Year U.S. Treasury Note futures contracts 1608.
v= zifz<7,e.g., 1610 and 1612
3 if z > 7, for 10-year and 30-year treasuries, e.g., 1614 and 1616

z— 6 if z =7, for 2-year, 3-year and 5-year treasuries, e.g., 1618 and

1620

return an error message if z does not fit in any category 1622
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a= —, €.8., 1624
1.036
[gj X (6 - v)
b= ~—~— eg., 1626
6
c= ifz<7,e.g., 1628 and 1630
1.03%" 7>8 3
_1 ifz>7,e.g., 1632
1‘032n+1 =/ .g.’
d= J x(1-c), e.g., 1634

0.06

[00143] The conversion factor for each derivative/issue may be calculated using

the following formula:

PF=ax |:(§+ c+ d} —-b,e.g., 1636
[00144] Inoneimplementation, the calculated conversion factor may be output for

processing 1638.

[o0o145] FIGURES 16B-16C provide exemplary spreadsheets illustrating aspects of
a Conversion Factor Calculation Component for some embodiments of the LITF

ENGINE.

[00146] FIGURE 17A is of a logic flow diagram illustrating aspects of a Settlement
Prices Maintenance Component for some embodiments of the LITF ENGINE. In some
embodiments, settlement prices may be extracted from the Delivery Position Notes file

each day that positions are present and are stored on Bond Delivery System. However, if
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prices are already present on Bond Delivery System then the prices on the file may be
ignored. The settlement price maintenance function may allow users to enter, add and
amend prices. In some embodiments, Clearing Entity Operations users may be able to

use the function providing it has been enabled on their user profile.

[00147] In one implementation, users may select EDSP from the interface menu
1702 (e.g., in FIGURE 17B). For products where the price format is H or I 1704, the
EDSPs may be displayed as fractional prices with the decimal equivalent alongside 1710.
For products where the price format is Y 1706, the EDSP may be just be displayed in the
decimal format 1712. For price format what is not H, I, or Y, the LITF ENGINE may
generate an error message 1708. In one implementation, CAT products may use the Y
format and may change to H or I format as per basket products. In some embodiments,
users may click the Add button to insert a price for a Product/Delivery Month/Trading
Date that does not currently exist 1714. Optionally, they may select a line and click the

Edit button to change a price 1716. Users may save the data 1718 (e.g., FIGURE 17C).

[00148] Insomeembodiments, the LITF ENGINE may validate if the entered price
contains a correct format 1720. For example, for products that have a price format of I,
the EDSP may contain a hyphen (-) preceded by 2 or 3 numeric digits and followed by 3
numeric digits, the first two of which may be in the range 00-31 and the last digit may be
0, 2, 5 or 7. For products that have a price format of H, the EDSP may contain a hyphen
(-) preceded by 2 or 3 numeric digits and followed by 3 numeric digits, the first two of
which may be in the range 00-31 and the last digit may be 0 or 5 For products that have
a price format of Y, the EDSP may contain 2 or 3 numeric digits, followed by a decimal

place and a number of numeric digits depending on the Tick Size Denominator for the
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Product/Delivery Month (1000 = 3 digits, 100 = 2 digits, 10 = 1 digit). In one
implementation, the LITF ENGINE may not allow prices to be entered if the Cash trades

file has already been produced.

[00149] Once users have clicked the Save button and the price entered passes all
the validation checks 1722, they may be presented with the following message and asked
to Confirm or Cancel: “This price will be used to determine the deal price for cash trades
sent to the PTFSC irrespective of the delivery price received from the Exchange.” Where
prices are amended after delivery notices have been produced, then the LITF ENGINE
may regenerate the cash trades data and delivery notices with a revised deal price. If the
price entered does not pass the validation checks, the system may generate and display

an error message, for example, "Price format is incorrect”, 1724.

[o0150] In some embodiments, the process that imports the two delivery notes
may create settlement prices when they are already present for each Product/Delivery
Month/Trading Date that is on the file when the prices on the file may be ignored. In
one implementation, for the Intraday file, the Trading Date may be one business day
less than the Business Date on the header. In another implementation, for the EOD file,

the Trading date may be the Business Date on the header.

[oo151] FIGURES 17B-17C provide screenshots of example user interfaces for an
exemplary Settlement Prices Maintenance Component for some embodiments of the

LITF ENGINE.

[o0o152] FIGURES 18A-18D provide screenshots of example user interfaces for an
exemplary Sellers Issue Nomination Component for some embodiments of the LITF

ENGINE. In some embodiments, the LITF ENGINE may allow members to enter, view
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and amend issues that are nominated against basket product sold positions that have
been designated for delivery in CPS. In one implementation, CAT products may not be
shown on this screen. In another implementation, the component may be made
available to members and Clearing Entity Operations who may be able to act on

members behalf.

[00153] In some embodiments, users may select Sellers Delivery Positions from
the user interface menu. Box 1802 may be populated with the latest Notice Day. In one
implementation, the previous date may be selected. In one implementation, members
may only have access to their own positions 1804. In some embodiments, users may
select one row and click on the View/Amend Nominations button 1806 to add 1808,
amend, delete or view issue nominations. In one implementation, members may not be
able to add, amend or delete issue nominations once the Sellers Issue Nomination
deadline has passed. In another implementation, Clearing Entity Operations users may
be able to add, amend or delete issue nominations after the Sellers Issue Nomination
deadline has passed as long as the Allocation deadline has not passed. In some
embodiments, validation may not allow a nomination to be added when all Sold Lots in
the position have been nominated; an error message may be produced to notify the user.
Users may enter CUSIP in box or select CUSIP from dropdown list 1810. CUSIPs that
already have nominations for the position may not be listed. Once CUSIP is selected,
the issue details may be prompted 1812. Users may enter the number of lots and clicks
save button 1814. Accordingly, lots totals 1816 may be updated. In some embodiments,
validation may ensure that nominated lots plus lots entered do not exceed the sold lots
for the position; an error message may be produced to alert the user. In some

embodiments, as shown in FIGURE 18D, to amend an issue nomination, users may
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select the Edit icon on the row to be amended, change the number of lots nominated and
click the Save button. The Nominated and Unallocated Lots fields may then be updated.
Validation may ensure that nominated lots plus amended lots do not exceed the sold lots
for the position; an error message may be produced to alert the user. In some
embodiments, to delete issue nominations, users may click the Delete icon (Red Cross)
on the row to be deleted and the row may be removed. Nominated Lots and Unallocated

Lots may be updated.

[o0154] FIGURE 19 is of a logic flow diagram illustrating aspects of a Issues
Allocation Component for some embodiments of the LITF ENGINE. In some
embodiments, there may be two separate allocation processes. The LITF ENGINE may
determine whether the products are basket treasure futures 1902. The basket allocation
process may allocate issues nominated by sellers to buyers for basket products using a
random strip algorithm 1904. The Currently Active Treasury ("CAT") allocation process
where no algorithm is necessary as there may only be one issue delivered per
product/delivery month hence the issue to be delivered for each product may be picked
up from the derivatives mapped to issues entries in the database 1942. In some
embodiments, this process may be initiated automatically but Clearing Entity
Operations may have the ability to resubmit the process in the event of any issues with
the original run. Progress status may be reported via the dashboard. In some
embodiments, the process may run automatically once the deadline for the Sellers Issue
Nomination has closed. Clearing Entity users may be able to change the deadline for

individual members or for all members to facilitate late input of issue nominations.
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[o0155] In some embodiments, the allocation process may be carried out for each
basket product independently 1906. Prior to the allocation being run, a check may be
carried out to ensure that all sold lots on the Delivered Positions file have been
nominated a CUSIP 1908. If the check fails, an error message may be produced to notify
Clearing Entity of the failure and the reason e.g. “member nnn is delivering xxx lots of
product yyy but has only nominated zzz lots” 1910. If any members are unapproved
1912, i.e. they have been set up automatically because they were present on the
Delivered Positions file but had not previously been set up on Bond Delivery System, the
LITF ENGINE may issue a warning message and continue processing. In some
embodiments, the LITF ENGINE may group nominated issues on CUSIP and sort into
the sequence 1916. For example, it may sort by coupon (lowest first), and/or, Maturity
Date (nearest first), and/or the like. As a non-limiting example for illustration purpose,

given the following nominated issues:

Member Sub- Short Lots Nominated Issue (Lots x
Mnemonic | Account CUSIP)

100 C 15 6 x 912828GH7, 9 x 912828HA1
100 H 20 20 x 912828FY1

101 H 13 13 x 912828GH7

102 C 7 3x912828GH7, 4 x 912828HA1

grouping and sorting them may result in the following:

CUSIP Coupon Maturity Date Lots
012828FY1 4.625 15Nov20XX 20
912828GH7 4.625 15Feb20XX 22
0912828HA1 4.75 15Aug20XX 13

[00156] In some embodiments, the buyer positions may be sorted into member

mnemonic (numeric then alphabetic)/sub-account sequence 1918. For example:
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Mnemonic | Account
200 C 8
201 C 7
201 H 25
ABC C 10
ABC H 5

PCT/US2012/027046

A member mnemonic/sub-account may then be selected at random and the sorted
nominated issues may be allocated to all the lots for the selected member
mnemonic/sub-account 1920 before moving on to the next entry in the list. The LITF
ENGINE may return to the top of the list when reaching the bottom 1924. For example,

if 201 H is selected at random, it may result in the following allocation:

Member Sub- Long Lots Allocated Issue (Lots x

Mnemonic | Account CUSIP)

201 H 25 20 x 912828FY1, 5 x
0912828GH7

ABC C 10 10 X 912828GH7

ABC H 5 5x 912828GH7

200 C 8 2x 912828GH7, 6 x 912828HA1

201 C 7 7 X 912828HA1

In some embodiments, the LITF ENGINE may record the status of the allocation
process during processing so that it may be viewed on the dashboard. For example, the
status may be Allocation Started, Allocation Failed, Allocation Successfully Completed.

The business date, processing date and processing time may be recorded with the status.

[o00157] In some embodiments, the CAT products allocation process may run
immediately after the EOD Delivered Positions file has loaded successfully 1942. Sellers

may not nominate issues for CAT products as there is only one issue per product/
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delivery period. Therefore, for each bought and sold position on the file 1944, the LITF
ENGINE may allocate the issue 1946 that is mapped to the product/delivery period in

the database. A non-limiting example of records on EOD Delivered Positions file may

be:

Product | Member Sub- Short Long Lots
Mnemonic | Account Lots

CT5 300 C 10

CTs 300 H 5 17

CT2 301 C 6

CT2 301 H 1 3

CTls 301 H 8

CTs 302 H 6

CT2 DEF C 8

A non-limiting example of issues mapped to Deliverable may be:

Product | Delivery CUSIP
Period

CT2 Feb 20XX 912828MMg

CTs Feb 20 XX 912828MA5

CT7 Feb 20 XX 912828L71

CTT Feb 20 XX 012828LY4

CTB Feb 20 XX 912810QD3

A non-limiting example of issues allocated to Buyers and Sellers may be:

Product | Member Sub- Short Long Lots | Issue
Mnemonic | Account Lots

CT5 300 C 10 012828 MA5
CTs 300 H 5 17 012828MA5
CT2 301 C 6 912828 MMg
CT2 301 H 1 3 912828MMog
CTs 301 H 8 912828MA5
CTs 302 H 6 0912828 MA5
CT2 DEF C 8 012828MMg
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[00158] In some embodiments, the LITF ENGINE may record the status of the
allocation process during processing so that it may be viewed on the dashboard. The
status may be Allocation Started, Allocation Failed, Allocation Successfully Completed.

The business date, processing date and processing time may be recorded with the status.

[o0159] FIGURE 20A is of a logic flow diagram illustrating aspects of a Cash
Trades File Component for some embodiments of the LITF ENGINE. In some
embodiments, the LITF ENGINE may check if Basket and CAT records may be written
to the file in the same run. In some embodiments, the cash trades file generation may
run each day immediately after the CAT allocation successfully completes. It may pick
up the results from the Basket allocation 2006 and the CAT allocation 2008 and create
one Cash Trades file. It may cater for PTFSC holidays i.e. days when the PTFSC are on
holiday but Clearing Entity remains open. The LITF ENGINE may determine if every
record with the same Broker Reference Number has the same CUSIP, Trade Date and
Time, Settlement Date and Sender 2010. If the data is different, the LITF ENGINE may
generate and display an error message 2011. The LITF ENGINE may also determine if
the total quantity for all the sell records (e.g., Trade Type = SELL) equals the total
quantity for all the buy records (e.g., Trade Type = BUY) 2012. If the quantities are

different, the LITF ENGINE may generate and display an error message 2013.

[00160] In some embodiments, the LITF ENGINE may record the status of the
Cash Trades file during processing so that it may be viewed on the dashboard: e.g., Cash
Trades File Started, Cash Trades File Failed, Cash Trades File Successfully Created, No

Cash Trades File today — PTFSC Holiday, Cash Trades File Successfully Created With
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Two Days Trades. The business date, system date and time may be recorded along with

the status.

[00161] In some embodiments, when the current business date is an PTFSC
holiday, Cash Trade records may be built in the database but a file may not be created.
When the previous business day is an PTFSC holiday, the LITF ENGINE may merge the

Cash Trade records built today with previous day(s) records on the database.

[00162] In some embodiments, the Clearing Entity users may be able to view

progress on the Dashboard.

[00163] As non-limiting examples for illustrating purpose only, for Basket
Products allocation, the Delivered Positions with Associated CUSIP: Notice Day = 11Dec

maybe:

Product Delivery
Period Member Member Member Sub- Buy/
Mnemonic FICC ID NYPC ID Account Sell Lots CUSIP
TY Dec 100 6601 801 | H S 20 | 912828FY1
TY Dec 201 6601 830 | H B 20 | 912828FY1
TY Dec 100 6601 800 | C S 912828GH7
TY Dec 101 6682 850 | H S 13 | 912828GH7
TY Dec 102 6698 882 | C S 912828GH7
TY Dec 201 6601 830 | H B 5 | 912828GH7
TY Dec ABC 6722 844 | C B 10 | 912828GH7
TY Dec ABC 6722 845 | H B 5 | 912828GH7
TY Dec 200 6500 811 | C B 2 | 912828GH7
TY Dec 100 6601 800 | C S 9 | 912828HA1
TY Dec 102 6698 882 | C S 4 | 912828HA1
TY Dec 200 6500 811 | C B 6 | 912828HA1
TY Dec 201 6505 823 | C B 7 | 912828HA1

The Conversion Factors may be:
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Product Delivery )
Period Conversion
CUSIP Factor
Y Dec 912828FY1 0.9245
Y Dec 912828GH7 0.9223
Y Dec 912828HA1 0.9254
The Delivery Price may be:
Product Delivery Trading Day ) ) )
Period Delivery Price (Decimal
Price Equivalent)
TY Dec09 10Dec09 102-085 102.2656250

and/or as shown in FIGURE 20B.

[00164] Insome embodiments, the LITF ENGINE may generate fields for the cash
trades file based on the process and the data. Fields that may be constant for every run
may not be shown as they are described in the file specification, in the following non-
limiting example. One or more records may be produced for each record produced by

the allocation process.

Message Header Derivation

(see file spec)

Password Always 9798

Sender This is the FICC ID for the NYPCi.e. 00009798

Senders Reference Format yymmddXnnnnnn where yymmadd is the Notice day,
X = B for basket and C for CAT, nnnnnn is a sequence
number for each record produced starting at 000001 . Note
that multiple records may need to be produced for one
position if the quantity exceeds a threshold — see Quantity
derivation.

Master Reference same as Senders Reference

Number

Broker Reference Format yymmddXccceceece where yymmdd is the Notice

Number day, X = B for basket and C for CAT, ccceceece is the CUSIP

Trade Date & Time Format YYYYMMDDHHMMSS where YYYYMMDD is the
Notice Day, HHMMSS is the time that this process started.

Settlement Date The next business day excluding FICC holidays, unless the
current business date is an FICC holiday in which case
settlement date is the business day after next excluding FICC
holidays.
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Deal Price For Baskets: Delivery price (for the previous business date) *
CUSIP Conversion Factor (obtained from Product/Delivery
Period/CUSIP) rounded to 7 decimal places Example:
102.265625 * 0.9223 = 94.3195859 (94,3195859 in SWIFT
format).

For CATs: Delivery Price (for the current business date)
rounded to 7 decimal places.

Note that any prices expressed as fractional (currently the
basket prices but CATs may change to this format) should be
converted to decimal

Trade Type Reversed from the records produced by the allocation
process. Hence “SELL” if the member is a buyer and “BUYI”
if the member is a seller.

Party = Buyer The FICC ID of the member when the member is a seller
Party = Buyers When the member is a seller then the NYPC ID for the
Executing Firm member/sub-account

Party = Seller The FICC ID of the member when the member is a buyer
Party = Sellers When the member is a buyer then the NYPC ID for the
Executing Firm member/sub-account

Quantity Nominal Value * Lots. The nominal value is held as a

configuration item per product and is 100,000 for all
products apart from the 2 year TNOTE basket and CAT which
is 200,000. Example: 100,000 * 6 = 600000. If this field
exceeds the MAXIMUM_LOCKIN_SIZE for the product
(currently set to 50,000,000) then two or more records need
to be produced none of which must have a quantity exceeding
the MAXIMUM__LOCKIN_SIZE. For example if quantity =
120,000,000 and MAXIMUM_ LOCKIN_SIZE is 50,000,000
then 3 records would be produced, two with quantity of
50,000,000 and a third with a quantity of 20,000,000.
MAXIMUM_ LOCKIN_SIZE is set up as a configuration item
per product.

Security Identifier CUSIP

[00165] As non-limiting examples for illustrating purpose only, for CAT Products

allocation, the Delivered Positions with Associated CUSIP may be: Notice Day: 19Feb:

Product DeIi.very Member Member | Member Sub- Buy/
Period Mnemonic | FICCID | NYPCID | Account | Sell | Lots | cusip
CT2 Feb 301 6601 401 H S 1| 912828MM9
CT2 Feb DEF 6508 432 c S 8 | 912828MM9
CT2 Feb 301 6601 402 c B 6 | 912828MM9
CT2 Feb 301 6601 401 H B 3 | 912828MM9
CT5 Feb 300 6541 410 c S | 10 | 912828MA5
CT5 Feb 300 6541 411 H S 5 | 912828MA5
CT5 Feb 301 6601 401 H S 8 | 912828MAS5
CT5 Feb 300 6541 411 H B | 17 | 912828MA5
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The Delivery Price may be:
Product Delivery )
Period Delivery
Price
CT2 Feb10 105.625
CT5 Feb10 104.775

and/or as shown in FIGURE 20C.

[00166] Someembodiments of the Cash Trades File Component may be carried out

through the Bond Delivery System ("BDS").

[00167] FIGURE 21A provides an exemplary screenshot of the user interface of the
Members Delivery Notification Component ("MDNC") in some embodiments of the
LITF ENGINE. In some embodiments, the LITF ENGINE may produce .pdf and/or .csv
format Delivery Notices for members who have delivered or taken delivery of Treasury
Bonds or Treasury Notes in fulfillment of one or more futures contract(s). Separate
Notices may be produced for Basket and CAT products. In one implementation, Clearing
Entity users may be able to view members Delivery Notices. In one implementation,
members may only be able to view their own Delivery Notices whereas Clearing Entity

users may be able to view all members reports.

[00168] In some embodiments, the notification process may start immediately
after the Baskets Allocation process for Basket products, and for CAT products, it may
start immediately after the Cash Trades file has been produced. Delivery Notices in .pdf
and .csv format may be produced for each member who is delivering or receiving
security issues. The basket process may be re-run for all products if the delivery price is

amended for any product in which case all output from the previous run may be deleted
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and replaced by the output from the rerun. As illustrated in FIGURE 21A, users may
select Reports/Document List from the menu in order to view their reports. Users may
select reports that were created at different times, e.g., ALL, Today, Within Last Week,
Within Last Month, etc., 2102. Users may also select all or a specific business date 2104.
Users may also select different file types, e.g., csv, pdf, and/or text, 2106. In one
implementation, users may highlight a row and click the Open button to view a report.
If a .pdf report is selected, the report may be opened in Adobe Acrobat. If a .csv file is
selected then the user may be prompted to Open, Save or Cancel the operation. In some
embodiments, the LITF ENGINE may record the status of each delivery notice function
during processing, e.g., Process Started, Process Failed, Process Successfully Completed.

The business date, system date and system time may be recorded with the status.

[00169] FIGURES 21B-21C provide exemplary notification reports in the MDNC

component in some embodiments of the LITF ENGINE.

LITF ENGINE Controller
[o0o170] FIGURE 22 illustrates inventive aspects of a LITF ENGINE controller
2201 in a block diagram. In this embodiment, the LITF ENGINE controller 2201 may
serve to aggregate, process, store, search, serve, identify, instruct, generate, match,
and/or facilitate interactions with a computer through secure finance, trading, and/or

data management technologies, and/or other related data.

[o0o171] Typically, users, which may be people and/or other systems, may engage

information technology systems (e.g., computers) to facilitate information processing.
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In turn, computers employ processors to process information; such processors 2203
may be referred to as central processing units (CPU). One form of processor is referred
to as a microprocessor. CPUs use communicative circuits to pass binary encoded signals
acting as instructions to enable various operations. These instructions may be
operational and/or data instructions containing and/or referencing other instructions
and data in various processor accessible and operable areas of memory 2229 (e.g.,
registers, cache memory, random access memory, etc.). Such communicative
instructions may be stored and/or transmitted in batches (e.g., batches of instructions)
as programs and/or data components to facilitate desired operations. These stored
instruction codes, e.g., programs, may engage the CPU circuit components and other
motherboard and/or system components to perform desired operations. One type of
program is a computer operating system, which, may be executed by CPU on a
computer; the operating system enables and facilitates users to access and operate
computer information technology and resources. Some resources that may be employed
in information technology systems include: input and output mechanisms through
which data may pass into and out of a computer; memory storage into which data may
be saved; and processors by which information may be processed. These information
technology systems may be used to collect data for later retrieval, analysis, and
manipulation, which may be facilitated through a database program. These information
technology systems provide interfaces that allow users to access and operate various

system components.

[o0172] In one embodiment, the LITF ENGINE controller 2201 may be connected

to and/or communicate with entities such as, but not limited to: one or more users from
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user input devices 2211; peripheral devices 2212; an optional cryptographic processor

device 2228; and/or a communications network 2213.

[o0173] Networks are commonly thought to comprise the interconnection and
interoperation of clients, servers, and intermediary nodes in a graph topology. It should
be noted that the term “server” as used throughout this application refers generally to a
computer, other device, program, or combination thereof that processes and responds to
the requests of remote users across a communications network. Servers serve their
information to requesting “clients.” The term “client” as used herein refers generally to a
computer, program, other device, user and/or combination thereof that is capable of
processing and making requests and obtaining and processing any responses from
servers across a communications network. A computer, other device, program, or
combination thereof that facilitates, processes information and requests, and/or
furthers the passage of information from a source user to a destination user is
commonly referred to as a “node.” Networks are generally thought to facilitate the
transfer of information from source points to destinations. A node specifically tasked
with furthering the passage of information from a source to a destination is commonly
called a “router.” There are many forms of networks such as Local Area Networks
(LANS), Pico networks, Wide Area Networks (WANSs), Wireless Networks (WLANSs), ete.
For example, the Internet is generally accepted as being an interconnection of a
multitude of networks whereby remote clients and servers may access and interoperate

with one another.
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[o00174] The LITF ENGINE controller 2201 may be based on computer systems
that may comprise, but are not limited to, components such as: a computer

systemization 2202 connected to memory 2229.

Computer Systemization

[o0175] A computer systemization 2202 may comprise a clock 2230, central
processing unit (“CPU(s)” and/or “processor(s)” (these terms are used interchangeable
throughout the disclosure unless noted to the contrary)) 2203, a memory 2229 (e.g., a
read only memory (ROM) 2206, a random access memory (RAM) 2205, etc.), and/or an
interface bus 2207, and most frequently, although not necessarily, are all interconnected
and/or communicating through a system bus 2204 on one or more (mother)board(s)
2202 having conductive and/or otherwise transportive circuit pathways through which
instructions (e.g., binary encoded signals) may travel to effect communications,
operations, storage, etc. Optionally, the computer systemization may be connected to an
internal power source 2286. Optionally, a cryptographic processor 2226 may be
connected to the system bus. The system clock typically has a crystal oscillator and
generates a base signal through the computer systemization’s circuit pathways. The
clock is typically coupled to the system bus and various clock multipliers that will
increase or decrease the base operating frequency for other components interconnected
in the computer systemization. The clock and various components in a computer
systemization drive signals embodying information throughout the system. Such
transmission and reception of instructions embodying information throughout a
computer systemization may be commonly referred to as communications. These

communicative instructions may further be transmitted, received, and the cause of
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return and/or reply communications beyond the instant computer systemization to:
communications networks, input devices, other computer systemizations, peripheral
devices, and/or the like. Of course, any of the above components may be connected
directly to one another, connected to the CPU, and/or organized in numerous variations

employed as exemplified by various computer systems.

[o0176] The CPU comprises at least one high-speed data processor adequate to
execute program components for executing user and/or system-generated requests.
Often, the processors themselves will incorporate various specialized processing units,
such as, but not limited to: integrated system (bus) controllers, memory management
control units, floating point units, and even specialized processing sub-units like
graphics processing units, digital signal processing units, and/or the like. Additionally,
processors may include internal fast access addressable memory, and be capable of
mapping and addressing memory 529 beyond the processor itself; internal memory may
include, but is not limited to: fast registers, various levels of cache memory (e.g., level 1,
2, 3, etc.), RAM, ete. The processor may access this memory through the use of a
memory address space that is accessible via instruction address, which the processor
can construct and decode allowing it to access a circuit path to a specific memory
address space having a memory state. The CPU may be a microprocessor such as:
AMD’s Athlon, Duron and/or Opteron; ARM’s application, embedded and secure
processors; IBM and/or Motorola’s DragonBall and PowerPC; IBM’s and Sony’s Cell
processor; Intel’s Celeron, Core (2) Duo, Itanium, Pentium, Xeon, and/or XScale;
and/or the like processor(s). The CPU interacts with memory through instruction
passing through conductive and/or transportive conduits (e.g., (printed) electronic

and/or optic circuits) to execute stored instructions (i.e., program code) according to
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conventional data processing techniques. Such instruction passing facilitates
communication within the LITF ENGINE controller and beyond through various
interfaces. Should processing requirements dictate a greater amount speed and/or
capacity, distributed processors (e.g., Distributed LITF ENGINE), mainframe, multi-
core, parallel, and/or super-computer architectures may similarly be employed.
Alternatively, should deployment requirements dictate greater portability, smaller

Personal Digital Assistants (PDAs) may be employed.

[o0177] Depending on the particular implementation, features of the LITF
ENGINE may be achieved by implementing a microcontroller such as CAST’s R8051XC2
microcontroller; Intel’s MCS 51 (i.e., 8051 microcontroller); and/or the like. Also, to
implement certain features of the LITF ENGINE, some feature implementations may
rely on embedded components, such as: Application-Specific Integrated Circuit
("ASIC"), Digital Signal Processing ("DSP"), Field Programmable Gate Array ("FPGA"),
and/or the like embedded technology. For example, any of the LITF ENGINE
component collection (distributed or otherwise) and/or features may be implemented
via the microprocessor and/or via embedded components; e.g., via ASIC, coprocessor,
DSP, FPGA, and/or the like. Alternately, some implementations of the LITF ENGINE
may be implemented with embedded components that are configured and used to

achieve a variety of features or signal processing.

[00178] Depending on the particular implementation, the embedded components
may include software solutions, hardware solutions, and/or some combination of both
hardware/software solutions. For example, LITF ENGINE features discussed herein

may be achieved through implementing FPGAs, which are a semiconductor devices
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containing programmable logic components called "logic blocks", and programmable
interconnects, such as the high performance FPGA Virtex series and/or the low cost
Spartan series manufactured by Xilinx. Logic blocks and interconnects can be
programmed by the customer or designer, after the FPGA is manufactured, to
implement any of the LITF ENGINE features. A hierarchy of programmable
interconnects allow logic blocks to be interconnected as needed by the LITF ENGINE
system designer/administrator, somewhat like a one-chip programmable breadboard.
An FPGA's logic blocks can be programmed to perform the function of basic logic gates
such as AND, and XOR, or more complex combinational functions such as decoders or
simple mathematical functions. In most FPGAs, the logic blocks also include memory
elements, which may be simple flip-flops or more complete blocks of memory. In some
circumstances, the LITF ENGINE may be developed on regular FPGAs and then
migrated into a fixed version that more resembles ASIC implementations. Alternate or
coordinating implementations may migrate LITF ENGINE controller features to a final
ASIC instead of or in addition to FPGAs. Depending on the implementation all of the
aforementioned embedded components and microprocessors may be considered the

“CPU” and/or “processor” for the LITF ENGINE.

Power Source

[o00179] The power source 2286 may be of any standard form for powering small
electronic circuit board devices such as the following power cells: alkaline, lithium
hydride, lithium ion, lithium polymer, nickel cadmium, solar cells, and/or the like.
Other types of AC or DC power sources may be used as well. In the case of solar cells, in

one embodiment, the case provides an aperture through which the solar cell may
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capture photonic energy. The power cell 2286 is connected to at least one of the
interconnected subsequent components of the LITF ENGINE thereby providing an
electric current to all subsequent components. In one example, the power source 2286 is
connected to the system bus component 2204. In an alternative embodiment, an outside
power source 2286 is provided through a connection across the I/O 2208 interface. For
example, a USB and/or IEEE 1394 connection carries both data and power across the

connection and is therefore a suitable source of power.

Interface Adapters

[00180] Interface bus(ses) 2207 may accept, connect, and/or communicate to a
number of interface adapters, conventionally although not necessarily in the form of
adapter cards, such as but not limited to: input output interfaces (I/O) 2208, storage
interfaces 2209, network interfaces 2210, and/or the like. Optionally, cryptographic
processor interfaces 2227 similarly may be connected to the interface bus. The interface
bus provides for the communications of interface adapters with one another as well as
with other components of the computer systemization. Interface adapters are adapted
for a compatible interface bus. Interface adapters conventionally connect to the
interface bus via a slot architecture. Conventional slot architectures may be employed,
such as, but not limited to: Accelerated Graphics Port (AGP), Card Bus, (Extended)
Industry Standard Architecture ((E)ISA), Micro Channel Architecture (MCA), NuBus,
Peripheral Component Interconnect (Extended) (PCI(X)), PCI Express, Personal

Computer Memory Card International Association (PCMCIA), and/or the like.

[00181] Storage interfaces 2209 may accept, communicate, and/or connect to a

number of storage devices such as, but not limited to: storage devices 2214, removable
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disc devices, and/or the like. Storage interfaces may employ connection protocols such
as, but not limited to: (Ultra) (Serial) Advanced Technology Attachment (Packet
Interface) ((Ultra) (Serial) ATA(PI)), (Enhanced) Integrated Drive Electronics ((E)IDE),
Institute of Electrical and Electronics Engineers (IEEE) 1394, fiber channel, Small

Computer Systems Interface (SCSI), Universal Serial Bus (USB), and/or the like.

[00182] Network interfaces 2210 may accept, communicate, and/or connect to a
communications network 2213. Through a communications network 2213, the LITF
ENGINE controller is accessible through remote clients 2233b (e.g., computers with
web browsers) by users 2233a. Network interfaces may employ connection protocols
such as, but not limited to: direct connect, Ethernet (thick, thin, twisted pair
10/100/1000 Base T, and/or the like), Token Ring, wireless connection such as IEEE
802.11a-x, and/or the like. Should processing requirements dictate a greater amount
speed and/or capacity, distributed network controllers (e.g., Distributed LITF
ENGINE), architectures may similarly be employed to pool, load balance, and/or
otherwise increase the communicative bandwidth required by the LITF ENGINE
controller. A communications network may be any one and/or the combination of the
following: a direct interconnection; the Internet; a Local Area Network (LAN); a
Metropolitan Area Network (MAN); an Operating Missions as Nodes on the Internet
(OMNTI); a secured custom connection; a Wide Area Network (WAN); a wireless
network (e.g., employing protocols such as, but not limited to a Wireless Application
Protocol (WAP), I-mode, and/or the like); and/or the like. A network interface may be
regarded as a specialized form of an input output interface. Further, multiple network

interfaces 2210 may be used to engage with various communications network types
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2213. For example, multiple network interfaces may be employed to allow for the

communication over broadcast, multicast, and/or unicast networks.

[00183] Input Output interfaces (I/O) 2208 may accept, communicate, and/or
connect to user input devices 2211, peripheral devices 2212, cryptographic processor
devices 2228, and/or the like. I/O may employ connection protocols such as, but not
limited to: audio: analog, digital, monaural, RCA, stereo, and/or the like; data: Apple
Desktop Bus (ADB), IEEE 1394a-b, serial, universal serial bus (USB); infrared; joystick;
keyboard; midi; optical; PC AT; PS/2; parallel; radio; video interface: Apple Desktop
Connector (ADC), BNC, coaxial, component, composite, digital, Digital Visual Interface
(DVI), high-definition multimedia interface (HDMI), RCA, RF antennae, S-Video, VGA,
and/or the like; wireless: 802.11a/b/g/n/x, Bluetooth, code division multiple access
(CDMA), global system for mobile communications (GSM), WiMax, etc.; and/or the
like. One typical output device may include a video display, which typically comprises a
Cathode Ray Tube (CRT) or Liquid Crystal Display (LCD) based monitor with an
interface (e.g., DVI circuitry and cable) that accepts signals from a video interface, may
be used. The video interface composites information generated by a computer
systemization and generates video signals based on the composited information in a
video memory frame. Another output device is a television set, which accepts signals
from a video interface. Typically, the video interface provides the composited video
information through a video connection interface that accepts a video display interface
(e.g., an RCA composite video connector accepting an RCA composite video cable; a DVI

connector accepting a DVI display cable, etc.).
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[00184] Userinput devices 2211 may be card readers, dongles, finger print readers,
gloves, graphics tablets, joysticks, keyboards, mouse (mice), remote controls, retina

readers, trackballs, trackpads, and/or the like.

[00185] Peripheral devices 2212 may be connected and/or communicate to I/O
and/or other facilities of the like such as network interfaces, storage interfaces, and/or
the like. Peripheral devices may be audio devices, cameras, dongles (e.g., for copy
protection, ensuring secure transactions with a digital signature, and/or the like),
external processors (for added functionality), goggles, microphones, monitors, network
interfaces, printers, scanners, storage devices, video devices, video sources, visors,

and/or the like.

[00186] It should be noted that although user input devices and peripheral devices
may be employed, the LITF ENGINE controller may be embodied as an embedded,
dedicated, and/or monitor-less (i.e., headless) device, wherein access would be provided

over a network interface connection.

[00187] Cryptographic units such as, but not limited to, microcontrollers,
processors 2226, interfaces 2227, and/or devices 2228 may be attached, and/or
communicate with the LITF ENGINE controller. A MC68HC16 microcontroller,
manufactured by Motorola Inc., may be used for and/or within cryptographic units. The
MC68HC16 microcontroller utilizes a 16-bit multiply-and-accumulate instruction in the
16 MHz configuration and requires less than one second to perform a 512-bit RSA
private key operation. Cryptographic units support the authentication of
communications from interacting agents, as well as allowing for anonymous

transactions. Cryptographic units may also be configured as part of CPU. Equivalent
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microcontrollers and/or processors may also be used. Other commercially available
specialized cryptographic processors include: the Broadcom’s CryptoNetX and other
Security Processors; nCipher’s nShield, SafeNet’s Luna PCI (e.g., 7100) series;
Semaphore Communications’ 40 MHz Roadrunner 184; Sun’s Cryptographic
Accelerators (e.g., Accelerator 6000 PCle Board, Accelerator 500 Daughtercard); Via
Nano Processor (e.g., L2100, L2200, U2400) line, which is capable of performing 500+

MB/s of cryptographic instructions; VLSI Technology’s 33 MHz 6868; and/or the like.

Memory

[00188] Generally, any mechanization and/or embodiment allowing a processor to
affect the storage and/or retrieval of information is regarded as memory 2229. However,
memory is a fungible technology and resource, thus, any number of memory
embodiments may be employed in lieu of or in concert with one another. It is to be
understood that the LITF ENGINE controller and/or a computer systemization may
employ various forms of memory 2229. For example, a computer systemization may be
configured wherein the functionality of on-chip CPU memory (e.g., registers), RAM,
ROM, and any other storage devices are provided by a paper punch tape or paper punch
card mechanism; of course such an embodiment would result in an extremely slow rate
of operation. In a typical configuration, memory 2229 will include ROM 2206, RAM
2205, and a storage device 2214. A storage device 2214 may be any conventional
computer system storage. Storage devices may include a drum; a (fixed and/or
removable) magnetic disk drive; a magneto-optical drive; an optical drive (i.e., Blueray,
CD ROM/RAM/Recordable (R)/ReWritable (RW), DVD R/RW, HD DVD R/RW etc.);

an array of devices (e.g., Redundant Array of Independent Disks (RAID)); solid state
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memory devices (USB memory, solid state drives (SSD), etc.); other processor-readable
storage mediums; and/or other devices of the like. Thus, a computer systemization

generally requires and makes use of memory.

Component Collection

[00189] The memory 2229 may contain a collection of program and/or database
components and/or data such as, but not limited to: operating system component(s)
2215 (operating system); information server component(s) 2216 (information server);
user interface component(s) 2217 (user interface); Web browser component(s) 2218
(Web browser); database(s) 2219; mail server component(s) 2221; mail client
component(s) 2222; cryptographic server component(s) 2220 (cryptographic server);
the LITF ENGINE component(s) 2235; and/or the like (i.e., collectively a component
collection). These components may be stored and accessed from the storage devices
and/or from storage devices accessible through an interface bus. Although non-
conventional program components such as those in the component collection, typically,
are stored in a local storage device 2214, they may also be loaded and/or stored in
memory such as: peripheral devices, RAM, remote storage facilities through a

communications network, ROM, various forms of memory, and/or the like.

Operating System
[o00190] The operating system component 2215 is an executable program
component facilitating the operation of the LITF ENGINE controller. Typically, the
operating system facilitates access of I/O, network interfaces, peripheral devices,
storage devices, and/or the like. The operating system may be a highly fault tolerant,

scalable, and secure system such as: Apple Macintosh OS X (Server); AT&T Plan 9; Be
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OS; Unix and Unix-like system distributions (such as AT&T’s UNIX; Berkley Software
Distribution (BSD) variations such as FreeBSD, NetBSD, OpenBSD, and/or the like;
Linux distributions such as Red Hat, Ubuntu, and/or the like); and/or the like operating
systems. However, more limited and/or less secure operating systems also may be
employed such as Apple Macintosh OS, IBM OS/2, Microsoft DOS, Microsoft Windows
2000/2003/3.1/95/98/CE/Millenium/NT/Vista/XP (Server), Palm OS, and/or the like.
An operating system may communicate to and/or with other components in a
component collection, including itself, and/or the like. Most frequently, the operating
system communicates with other program components, user interfaces, and/or the like.
For example, the operating system may contain, communicate, generate, obtain, and/or
provide program component, system, user, and/or data communications, requests,
and/or responses. The operating system, once executed by the CPU, may enable the
interaction with communications networks, data, I/O, peripheral devices, program
components, memory, user input devices, and/or the like. The operating system may
provide communications protocols that allow the LITF ENGINE controller to
communicate with other entities through a communications network 2213. Various
communication protocols may be used by the LITF ENGINE controller as a subcarrier
transport mechanism for interaction, such as, but not limited to: multicast, TCP/IP,

UDP, unicast, and/or the like.

Information Server
[00191] An information server component 2216 is a stored program component
that is executed by a CPU. The information server may be a conventional Internet

information server such as, but not limited to Apache Software Foundation’s Apache,
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Microsoft’s Internet Information Server, and/or the like. The information server may
allow for the execution of program components thr