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multiple processors to execute individual portions of multiple-processor
execution requests (i.e., execution latencies), in addition to (or as part of)

communications latencies.

Summary

[0007] In various aspects the invention provides systems, metho and
computer-executable instruction mechanisms (e.g., non-transient/machine-
readable programming structures) such as software-coded instfuction sets
and data, for the management of data processing by mul¥iple networked
computing resources. In particular, for example, the /vention provides
systems, methods, and coded instruction sets usefdl in controlling the
synchronization of related requests for processing data using distributed

network resources.

[0008] For example, in a first aspect t invention provides systems,
methods, and programming or other mg€hine-interpretable instructions for
causing synchronized processing of ddta by multiple networked computing
resources, such systems, for exapiple, comprising at least one processor
configured to execute machineAnterpretable instructions and causing the

system to:

receive from o or more data sources signals representing
instructions for &xecution of at least one data process executable by a

plurality of nétworked computing resources;

divide the at least one data process into a plurality of data processing
segmnts, each data processing segment to be routed to a different

of a plurality of networked execution processors;

based at least partly on latencies in execution of prior data processing
requests routed by the system to each of the plurality of networked
execution processors, determine a plurality of timing parameters, each
of the plurality of timing parameters to be associated with a
corresponding one of the plurality of data processing segments, the
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plurality of timing parameters determined to cause synchronized
execution of the plurality of data processing segments by the plurality

of networked execution processors; and

using the timing parameters associated with the plurality of dafa
processing segments, routing the plurality of data procgSsing
segments to the plurality of corresponding networked ecution

processors.

[0009] In some embodiments, as will be explained herein/the networked
execution processors can, for example, comprise exchange servers, and the
data processing segments represent requests for tradg$ in financial interests
such as commodities and/or intangible interests/such as stocks, bonds,

and/or various forms of options.

[0010] The plurality of determined timing” parameters can be used in
determining and implementing timing /Sequences in order to implement
desired sequential execution of data grocessing requests in accordance with
the invention, and can for example represent and/or be based wholly or
partially upon latencies in exegdtion of data processing requests due many
factors. For example, such parameters can be wholly or partially based on
dynamically-monitored lajéncy(ies) in execution of signal processing requests
previously routed by th€ system to at least one of the plurality of networked
execution processgfs.  Such latencies may be caused by many factors,

including, for exgmple, various types of communication and data processing

uch systems, methods, and programming or other machine-

associate with each of at least one of the plurality of data processing
segments data representing at least one quantity term, the at least
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one quantity term representing at least one quantity of a financial
interest to be traded in accordance with a request represented each of
the at least one data processing segments, and at least one
corresponding price term associated with each such quantity term,

quantity term representing at least one proposed price at whith a
trade represented by the at least one data processing segmen/is to be

executed;

the at least one quantity term larger than at least one/quantity of the
financial interest publicly offered at a price uivalent to the
corresponding associated price term, in a market associated with the
networked execution processor(s) to which/the at least one data

processing segment is to be routed.

[0012] Such quantity terms can, for examplg/ be determined based at least
partly on trading histories associated with/the market(s) associated with the
networked execution processor(s) to wifich the data processing segments are
to be routed. They can be detershined on data relating to displayed or
undisplayed offerings and/or pfades, including for example historical
undisplayed oversize or reservg quantities.

[0013] In further aspectg/the invention provides systems, methods, and
programming or othér machine-interpretable instructions for causing
synchronized procegsing of data by multiple networked computing resources,
such systems, fgr example, comprising at least one processor configured to

execute machjfie-interpretable instructions and causing the system to:

moAitor execution of signal processing execution requests by each of

e plurality of networked computing resources;

determine at least one timing parameter associated with a latency in
execution of signal processes between the system and each of the

plurality of networked computing resources; and
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store the at least one timing parameter in machine-readable memory

accessible by the at least one processor.

Monitoring of execution of signal processing execution requests according
such and other embodiments of the invention can be implemented” on

continual, periodic, and/or other suitable or desirable bases.

[0014] In various embodiments of the various aspects of the inpfention, the
networked computing resources can include one or more exghange servers.
The data sources can include one or more broker or pfader systems or
servers, the controlled signal processes can represepf trades in financial
interests, and the execution of signal processiig execution requests
represents the execution of transactions in finanfial interests, including for
example stocks, bonds, options and contracy interests, currencies and/or
other intangible interests, and/or commgdities. In such embodiments
requests for execution of data processing’procedures can be based wholly or
partially on parameters including, fo/example, any one or more of current
market data quotations, order rou#ing rules, order characteristics, displayed
liquidity of each networked copfiputing resource, and a probable delay, or
latency, in execution of an/order quantity at each networked computing

resource.

[0015] In the same @gNd further aspects the invention provides systems for
controlling or otfferwise managing requests for processing of data by
distributed copiputer resources, such systems including one or more

processors gdnfigured to execute instructions for causing the system to:

onitor execution of signal processing execution requests by each of

the plurality of networked computing resources;

determine at least one timing parameter associated with the latency in
execution of signal processes between the system and each of the

plurality of networked computing resources; and
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store the at least one timing parameter for each of the plurality of

networked computing resources.

[0016] Among the many advantages offered by the invention is the possibilify
of monitoring latencies and other factors in networked processing of
part or other complex data processing requests on a dynamic, or
basis, and using such dynamically-monitored latencies and/or othex factors in
determining timing parameters to be used in implementing/ynchronized
processing requests, as disclosed herein. Timing parafheters used in
implementing synchronized processing requests can be/monitored and/or
determined on continuous, continual, periodic, or otffer bases, depending
upon the needs, objectives, and other factors of $ie applications in which

they are to be applied.

[0017] A further advantage offered by e invention is reduction or
elimination of the need for consideragfon of one-way communications
latencies, e.g., the need to minimize Jatencies in communications between

routing and execution processors.

[0018] As will be appreciated by/those skilled in the relevant arts, once they
have been made familiar wityf this disclosure, synchronization of execution of
distributed data procesging requests by, for example, synchronized
transmission of requegfs for such processing, has a great many possible

applications in a largé number of data processing fields.

[0019] Referénce will now be made to the drawings, which show by way of

example mbodiments of the present disclosure.

[0020] FIGS. 1A, 1B, and 3 show examples of systems suitable for causing
pyocessing of data by multiple networked computing resources in accordance

with various aspects of the invention.
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[0031] Networked computing resources 106 may include any devices or other
resources that communicate with router processor(s) 104 to receive and
carry out any of a very wide variety of data processing requests. Such
networked computing resources 106 may include systems, server,
processors or any other suitable devices adapted for execution of/any
processes suitable for use in implementing the invention, including, for
example, processing of offers or bids for purchase of commoditieg, financial
interests, etc., and/or other data processing tasks, such/as word or
document processing, image, and/or other communications ¢f documentation
tasks.

[0032] In various embodiments, the one or more dg¥a sources 102 transmit
or otherwise provide to or for the router /processor(s) 104 signals
representing instructions, or requests, for/ executing data processing
functions. Instructions from any given ta source(s) 102 may include
instructions for signal processes to executed by any one or more
networked computing resources 106. Requested signal processes may
include, for example, computing/operations, data manipulations, and/or
communications processes or fther signal exchanges, among others. In
some but not necessarily examples, such instructions may specifically
identify networked complting resource(s) 106 particularly targeted for

execution of such procgsses.

[0033] Router progéssor(s) 104 may parse instruction signals received from
one or more sgurce(s) 102 and use such signals to prepare instructions, or
requests, to/be forwarded to pluralities of execution processors 106, for
executiory of data processing and/or other signal processes in accordance
with thfe received instructions. Parsing of such instructions may include, for
exgfmple, identifying the type of process(es) to be requested, including for
xXample the volume or quantity of an order or bid for a trade or an amount
of document processing to be done, and the type, nature, and/or

identity(ies) of networked computing resource(s) 106 to be requested to
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[0036] As a further example, single instruction sets for processing of data
may be broken down by processor(s) 104 and distributed to a plurality of
resources 106 for distributed execution. For example, a relatively large order
for trading in one or more financial interests originating from a single source
102a, 102b, might need to be distributed to multiple exchange servers 106
order to be completely filled; in such cases request(s) from one or jore
source(s) 102 may be broken down by processor(s) 104 into suitablg’ orders

for execution by a plurality of such resources 106.

receive the segmented signal process execution requegts and may thereafter
execute them accordingly. Execution of such signa)/processes may include,
for example, carrying out a text- or imagé-processing operation, a
mathematical computation, or a communicgffons signal exchange, among

others.

[0038] As will be readily understood By those skilled in the relevant arts,
various components of system 100/may combined, or may be implemented
in the form of separate systems or devices. In a wide variety of
configurations, such combined or separate (sub)systems may be operated by
the same or distinct entitiés. As a particular example, one or more request
source(s) 102 may integrated with, or otherwise associated with,

individual router(s) 204.

[0039] An exa

of segment€d processing requests in accordance with the invention is

le of an application of a system 100 for distributed execution

provided Ay a financial system 1000 adapted for processing of requests for
ing of data representing trades and/or offers for trades, or other
traffsactions, in tangible and/or intangible financial interests such as stocks,
onds, currencies (e.g., foreign exchange), various forms of natural
resources or commodities, options, loans, etc. As shown in Figures 1A and

1B, for example, in a financial transaction data processing system 1000 in

12
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accordance with the invention, signal or data source(s) 102 may include
trader system(s) 1102, which may, for example, include trader/brok
systems or servers as well as any other sources of bids, offers, or ogher
transactions in financial interests such as currently provided by
financial trading platforms. In various embodiments, such.trader/systems

1102 may be referred to as order origination systems.

[0040] Order origination systems 1102, 102a may include sySstems operated
by or on behalf of, for example, entities owned or othefvise controlled by
parent or other controlling organizations such as banks/or brokerage houses.
Order origination systems 1102, 102b may, for eyYample, include systems
operated by or on behalf of brokers or other tradjig entities acting on behalf
of, for example, individual investors, trading through or with the assistance
of independently-controlled banks, instityfional investors, and/or other

brokerage houses.

[0041] Router processor(s) 104 in fuch embodiments may include, for

example, server(s) or other systefm(s) 1104 that communicate with trader
systems 1102, 102, for example through the receipt and transmission of
encoded electronic signals fepresenting requests for processing of data
representing execution and/or acknowledgement of transactions in financial
interests; and which cgfnmunicate with broker, exchange, or other market
systems or executiop processor(s) 1106 for execution of such transactions.
In such embodimefits a processor 104 may be referred to as a Smart Order
| Hybrid Order Router (in either case, "SOR”) 1104, 104. An

y, for example, include one or more gateway(s) 1122 and/or

Router or Tacti
SOR 1104
router(s) ¥124 for facilitating communications by router(s) 1104 with one or
more trdder systems 1102, 102 directly (e.g., through wired communication,
one or more dedicated communication channel(s), or through
co/mmunication within a single server) and/or indirectly (e.g., through
ireless communication, through a network 108, 1108 or through an
intermediate server). Exchange or market systems 1106, or other execution

processor(s) 106 may be in communication with SOR(s) 1104 through, for
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segment thereof, or any other desired time period(s), whicH may be preset
and/or dynamically determined by processor(s) 104, 1104. Instructions may
be also be processed individually, as received. If more instructions are to be
received prior to processing, or may potentially be received, process 200 c
return to 202.

[0055] Transaction requests / instructions may be accumulated during defined
time intervals, such as the duration of a business day or apy segment
thereof, or a desired time period, which may be preset and/gr dynamically
determined by processor(s) 104, 1104. If more instructiopé to be received,

or may potentially be received, process 200 can return t

[0056] In embodiments of the invention which emp)dy sorting / aggregation
techniques in parsing or otherwise preparing frder or other processing
requests, at 206 processor(s) 104, 1104 can pépeat process 202 - 204 until
all needed or desired related or aggregatapfe processing request signal sets
1102.

above, arbitrary numbers of data recgfds representing orders or requests for

have been received from source(s) 10 For example, as described
purchase of bonds identifiable by/CUSIP (Committee on Uniform Security
Identification Procedures) numbgrs can be received from data source(s) 102,
1102, and stored in memory £18, 1018 associated with the processor(s) 104,

1104, for batch processing/ thus:

<source

. AA><10,000><price A><res.
. BB><12,000> <price C><res.
. BB><11,000><price A><res.
. AA><14,000><price A><res.
<source 4> <Juy><CUSIP No.
<source 1>£sell><CUSIP No.
<sell><CUSIP No.
<source/4><buy><CUSIP No.
<soupfe 5><sell><CUSIP No.
<sodrce 4><buy><CUSIP No.

urce 1><sell><CUSIP No.
source 5><buy><CUSIP No.
<source 6><sell><CUSIP No.

AA><18,000><price C><res.
BB><20,000><price A><res.
AA><13,000><price A><res.
BB><22,000><price C><res.
AA><21,000><price A><res.
BB><15,000> <price C><res.
AA><19,000><price A><res.
BB><16,000><price C><res.
BB><17,000><price A><res.

9,000><price D>
1,000><price B>
8,000><price D>
2,000><price E>
7,000> <price B>
3,000><price D>
6,000><price D>
4,000><price B>
5,000><price E>
7,000><price F>
3,000><price D>
8,000><price F>
6,000><price H>

[0057] Upon individual receipt, or at a given periodic rate, a given time, when

a given number of orders has been received, when all desired orders have

18




WO 2011/069234 PCT/CA2010/000872

<buy><CUSIP No. BB><65,000><price C><res. 15,000> <price E>
<res. 5,000><price B>

<sell><CUSIP No. BB><48,000> <price A><res. 11,000><price D>
<res. 6,000><price H>

[0059] When all desired signal sets have been received at 202, and op§i6nally
sorted, accumulated, and/or otherwise processed at 204, at 208 processor(s)
104, 1104, using instruction sets processed at 204, can preparg execution-
request signal sets for transmission to resources / execution pfocessors 106,
1106. Such execution-request signal sets can comprise hy necessary or
desirable signals for causing requested processing, incly@ling content or data
and command signals. For example, in embodipients of the invention
adapted for processing of requests for transactjons in financial interests,
requests may be sorted and/or aggregated on/he basis of interest(s) to be
traded, quantities of interest(s) to be traded/ price, etc., and associated with
suitable execution command signals. Thé form of any execution command
signals associated with a given requegt can depend, as those skilled in the
relevant arts will recognize, on the nature and type of requests to be
executed and the processors 106/ 1106 by which they are to be executed, as
well any networks 110, 1)10 over which signals exchanged between
processor(s) 104, 1104 apd 106, 1106 are to be sent, including applicable
protocols and instructioff formatting requirements. Ergo, data pertaining to
any or all of systemg”106, 1106, 104, 1104, and 110, 1110, protocols used
thereby, and/or information related to interests traded, offered, or described
thereby may bg/accessed and used by processor(s) 104, 1104 in parsing and
preparing ingtructions for execution of processing by any of processors or
resources/106, 1106. Sources 1126 of such data may include, for example,
exchange market data system 1126v (Figure 1b) which, for example, in
embOdiments of the invention adapted for processing of financial

nsactions, can include information received from various exchange
systems 1106, news information sources such as Bloomberg or Reuters,

and/or other sources.

20
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[0060] It is sometimes necessary or desirable, in assembling requests for data
processing using networked processing resources, including many resources
configured for use in executing financial transactions, to break execution
and/or other processing requests into muiltiple parts. Such parts, oy
segments, can, for example, correspond to portions of larger orders or otfer
data processing requests, to be executed by a plurality of netwoOrked
resources 106 such as exchange servers or other execution progessor or
handlers 1106. For example, if a plurality of exchange snerv s or other
markets are available for execution of a transaction request/representing a
purchase order for a significant amount of a financial interg6t such as a stock
or bond, it may be necessary or desirable to split th€ order into multiple
parts, for execution in multiple markets and/or by Itiple exchange servers
1106. For example, sufficient quantities of spgcific interests may not be
available, at all or at desirable prices, on a sjAgle exchange: in order to fill
an order entirely, it may be necessary or Adesirable to break a single order

into smaller segments and route it to mydtiple exchanges.

[0061] Thus, for example, in varioy§ embodiments of the invention directed
toward the processing of requeéts for transactions in financial instruments,
when a router 104,1104 is équested by one or more sources 106, 1106 to
complete a transaction i¥’one or more financial interests, the router 104,
1104 can, in preparing signal set(s) representing requests for the
transactions, accesy/information available from sources such as market data
source(s) 1126,/as well as any one or more execution processor(s) 106,
1106, to detgfmine the quantities of such interests available through the
respective frocessors 106, 1106 and the terms under which such quantities
are ava#able, and can construct an execution request signal set configured
for rduting to each of the respective desired processors 1106, 1106, based

off the number of quantities available at the most favorable terms.

[0062] For example, continuing the example above, it may be necessary or
desirable to split one or more incoming processing requests into smaller
parts, directed to a plurality of exchanges, in order to obtain fulfillment of the
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synchronize the execution of signal processing execution requests, or
portions or segments thereof, in multiple networked computing resources

106, 1106, for example such that the signal processes are receive

concurrent manner.

[0071] In some examples it may not be necessary for the signal pfocesses to
be executed in each processor 106, 1106 to be executed simujfaneously, but

may be sufficient that:
Time Y - Time X < Time A, and/or
Time Z - Time X < Time B,

such that execution of the request(s) or segménts thereof occurs before any

change in terms can be implemented by g/trading server 304. The use of

such synchronized timings can, for examgle, cause:

Time X + Time A > Time Y and/or
Time X + Time B > Time

and thus, for example, defea¥latency arbitrage opportunities. In some

embodiments, therefore, jie invention provides router(s) 104, 1104 the
ability to execute transgctions across multiple resources 106, 1106 with
minimal or no time yériance, such that algorithms run by trader(s) 304
employing low-laténcy algorithms are given insufficient time to react to

market chang

to bg’assigned to, or otherwise associated with, various portions or segments
of/an execution request, in order to obtain the desired sequencing. Such
imings can be determined in order to cause any desired synchronization:

for example, timings configured to cause simultaneous, or substantially

a V4
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[00104] As will be readily understood by those skilled in the relevant
arts, systems 100, 1000 can comprise devices or components suitable for
providing a wide variety of further metrics and functionalities. For example,
reference is now made to FIG. 7, which illustrates two examples of th

provision by a routing processor 104, 1104 or other processor of a
benchmark comparison relative to a market average price provided Jy, for
example, a market news service or other market data source 1126y/ At 646,
performance of a system 100, 1000 in synchronized processing’of a multi-
part transaction request in accordance with the invention is/Compared to a

"

market performance indicator “Average Price Benchmarjl” Such average
price benchmark, or other benchmark or metric factor, Zan be obtained from,
for example, any or all of components 1126, 1106, ¢fc. At 644, performance
of a system 100, 1000 in un-synchronized pfocessing of a multi-part
transaction request in accordance with prior methods is compared to the
same market performance indicator “Average Price Benchmark.” Comparison
of comparisons 646, 644 indicates at processing of transactions in
accordance with the invention provigés better results for a seller of financial
interests. As will be understood those skilled in the relevant arts, a wide
variety of benchmarks may be dsed in assessing performance of systems and
methods according to the ipvention. Such benchmarks may be determined
at least partially by the pature of the system 100, 1000 used, and the types

of transactions or othgf execution requests processed by such system.

[00105] In tie embodiment shown in Figure 1B, source(s) 1126 of data
useable by prgcessor(s) 104 in preparing financial transaction or other data

processing £xecution requests includes a plurality of modules 1126a-g useful

lagency measurement module 1126b, adaptive exchange round-trip latency
(RTL) learning & compensation logic module 1126¢, smart sweeping share
allocation logic module 1126d, smart posting logic module 1126e, regional &
national exchange access logic module 1126f, and aggressiveness

management module 1126g.




multiple processors to execute individual portions of multiple-processor execution requests

(i.e., execution latencies), in addition to (or as part of) communications latencies.

Summary

[0006a] The invention is defined in the independent claims. Some optional features of the

invention are defined in the dependent claims.

[0007] Implementation of the exemplary techniques disclosed herein provide systems,
methods, and computer-executable instruction mechanisms (e.g., non-transient machine-
readable programming structures) such as software-coded instruction sets and data, for the
management of data processing by multiple networked computing resources. In particular, for
example, there is provided systems, methods, and coded instruction sets useful in controlling
the synchronization of related requests for processing of data using distributed network

resources.

[0008] For example, in a first exemplary technique, there is provided systems, methods, and
programming or other machine-interpretable instructions for causing synchronized processing
of data by multiple networked computing resources, such systems, for example, comprising at
least one processor configured to execute machine-interpretable instructions and causing the

system to:

receive from one or more data sources signals representing instructions for execution
of at least one data process executable by a plurality of networked computing

réesources;

divide the at least one data process into a plurality of data processing segments, each
data processing segment to be routed to a different one of a plurality of networked

execution Processors;

based at least partly on latencies in execution of prior data processing requests routed
by the system to each of the plurality of networked execution processors, determine a
plurality of timing parameters, each of the plurality of timing parameters to be

associated with a corresponding one of the plurality of data processing segments, the



plurality of timing parameters determined to cause synchronized execution of the
plurality of data processing segments by the plurality of networked execution

processors; and

using the timing parameters associated with the plurality of data processing segments,
routing the plurality of data processing segments to the plurality of corresponding

networked execution processors.

[0009] In some exemplary techniques, as will be explained herein, the networked execution
processors can, for example, comprise exchange servers, and the data processing segments
represent requests for trades in financial interests such as commodities and/or intangible

interests such as stocks, bonds, and/or various forms of options.

[0010] The plurality of determined timing parameters can be used in determining and
implementing timing sequences in order to implement desired sequential execution of data
processing requests, and can for example represent and/or be based wholly or partially upon
latencies in execution of data processing requests due many factors. For example, such
parameters can be wholly or partially based on dynamically-monitored latency(ies) in
execution of signal processing requests previously routed by the system to at least one of the
plurality of networked execution processors. Such latencies may be caused by many factors,
including, for example, various types of communication and data processing delays. Such
timing parameters may further based on statistical, e.g., probability, models of observed

latency data, and patterns therein.

[0011] Such systems, methods, and programming or other machine-interpretable instructions

may further be configured such that they cause a system to:

associate with each of at least one of the plurality of data processing segments data

representing at least one quantity term, the at least



one quantity term representing at least one quantity of a financial interest to be traded
in accordance with a request represented each of the at least one data processing
segments, and at least one corresponding price term associated with each such
quantity term, the quantity term representing at least one proposed price at which a

trade represented by the at least one data processing segment is to be executed;

the at least one quantity term larger than at least one quantity of the financial interest
publicly offered at a price equivalent to the corresponding associated price term, in a
market associated with the networked execution processor(s) to which the at least one

data processing segment is to be routed.

[0012] Such quantity terms can, for example, be determined based at least partly on trading
histories associated with the market(s) associated with the networked execution processor(s)
to which the data processing segments are to be routed. They can be determined on data
relating to displayed or undisplayed offerings and/or trades, including for example historical

undisplayed oversize or reserve quantities.

[0013] In other exemplary techniques there is provided systems, methods, and programming
or other machine-interpretable instructions for causing synchronized processing of data by
multiple networked computing resources, such systems, for example, comprising at least one

processor configured to execute machine-interpretable instructions and causing the system to:

monitor execution of signal processing execution requests by each of the plurality of

networked computing resources;

determine at least one timing parameter associated with a latency in execution of
signal processes between the system and each of the plurality of networked

computing resources; and



store the at least one timing parameter in machine-readable memory accessible by the

at least one processor.

Monitoring of execution of signal processing execution requests may be implemented on

continual, periodic, and/or other suitable or desirable bases.

[0014] The networked computing resources may include one or more exchange servers. The
data sources may include one or more broker or trader systems or servers, the controlled
signal processes may represent trades in financial interests, and the execution of signal
processing execution requests represents the execution of transactions in financial interests,
including for example stocks, bonds, options and contract interests, currencies and/or other
intangible interests, and/or commodities. The requests for execution of data processing
procedures can be based wholly or partially on parameters including, for example, any one or
more of current market data quotations, order routing rules, order characteristics, displayed
liquidity of each networked computing resource, and a probable delay, or latency, in

execution of an order quantity at each networked computing resource.

[0015] In another exemplary technique, there is provided systems for controlling or otherwise
managing requests for processing of data by distributed computer resources, such systems

including one or more processors configured to execute instructions for causing the system to:

monitor execution of signal processing execution requests by each of the plurality of

networked computing resources;

determine at least one timing parameter associated with the latency in execution of
signal processes between the system and each of the plurality of networked

computing resources; and



store the at least one timing parameter for each of the plurality of networked computing

resources

[0016] Therefore it may be possible to monitor latencies and other factors in networked
processing of multipart or other complex data processing requests on a dynamic, or 'rolling',
basis, and using such dynamically-monitored latencies and/or other factors in determining
timing parameters to be used in implementing synchronized processing requests, as disclosed
herein. Timing parameters used in implementing synchronized processing requests can be
monitored and/or determined on continuous, continual, periodic, or other bases, depending

upon the needs, objectives, and other factors of the applications in which they are to be applied.

[0017] Implementation of the exemplary techniques disclosed herein may reduce or eliminate
the need for consideration of one-way communications latencies, e.g., the need to minimize

latencies in communications between routing and execution processors.

[0018] As will be appreciated by those skilled in the relevant arts, once they have been made
familiar with this disclosure, synchronization of execution of distributed data processing
requests by, for example, synchronized transmission of requests for such processing, has a

great many possible applications in a large number of data processing fields.

Brief Description of the Drawings

[0019] Reference will now be made to the drawings, which show by way of example

embodiments of the present disclosure.

[0020] FIGS. 1A, IB, and 3 show examples of systems suitable for causing processing of data
by multiple networked computing resources in accordance with various aspects of the

invention.



[0031] Networked computing resources 106 may include any devices or other resources that
communicate with router processor(s) 104 to receive and carry out any of a very wide variety of
data processing requests. Such networked computing resources 106 may include systems, servers,
processors or any other suitable devices adapted for execution of any processes suitable for use in
the exemplary techniques disclosed herein, including, for example, processing of offers or bids for
purchase of commodities, financial interests, etc., and/or other data processing tasks, such as word

or document processing, image, and/or other communications or documentation tasks.

[0032] In various embodiments, the one or more data sources 102 transmit or otherwise provide to
or for the router processor(s) 104 signals representing instructions, or requests, for executing data
processing functions. Instructions from any given data source(s) 102 may include instructions for
signal processes to be executed by any one or more networked computing resources 106. Requested
signal processes may include, for example, computing operations, data manipulations, and/or
communications processes or other signal exchanges, among others. In some but not necessarily all
examples, such instructions may specifically identify networked computing resource(s) 106

particularly targeted for execution of such processes.

[0033] Router processor(s) 104 may parse instruction signals received from one or more source(s)
102 and use such signals to prepare instructions, or requests, to be forwarded to pluralities of
execution processors 106, for execution of data processing and/or other signal processes in
accordance with the received instructions. Parsing of such instructions may include, for example,
identifying the type of process(es) to be requested, including for example the volume or quantity of
an order or bid for a trade or an amount of document processing to be done, and the type, nature,

and/or identity(ies) of networked computing resource(s) 106 to be requested to
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[0036] As a further example, single instruction sets for processing of data may be broken down by
processor(s) 104 and distributed to a plurality of resources 106 for distributed execution. For
example, a relatively large order for trading in one or more financial interests originating from a
single source 102a, 102b, might need to be distributed to multiple exchange servers 106 in order to
be completely filled; in such cases request(s) from one or more source(s) 102 may be broken down

by processor(s) 104 into suitable orders for execution by a plurality of such resources 106.

[0037] Targeted, or specifically identified, networked computing resources / execution processors
106 communicate with the router processor(s) 104 to receive the segmented signal process
execution requests and may thereafter execute them accordingly. Execution of such signal processes
may include, for example, carrying out a text- or image-processing operation, a mathematical

computation, or a communications signal exchange, among others.

[0038] As will be readily understood by those skilled in the relevant arts, various components of
system 100 may combined, or may be implemented in the form of separate systems or devices. In
a wide variety of configurations, such combined or separate (sub)systems may be operated by the
same or distinct entities. As a particular example, one or more request source(s) 102 may be

integrated with, or otherwise associated with, individual router(s) 104.

[0039] An example of an application of a system 100 for distributed execution of segmented
processing requests is provided by a financial system 1000 adapted for processing of requests for
processing of data representing trades and/or offers for trades, or other transactions, in tangible
and/or intangible financial interests such as stocks, bonds, currencies (e.g., foreign exchange),
various forms of natural resources or commodities, options, loans, etc. As shown in Figures 1A and

IB, for example, in a financial transaction data processing system 1000,
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signal or data source(s) 102 may include trader system(s) 1102, which may, for example, include
trader/broker systems or servers as well as any other sources of bids, offers, or other transactions in
financial interests such as currently provided by known financial trading platforms. In various

embodiments, such trader systems 1102 may be referred to as order origination systems.

[0040] Order origination systems 1102, 102a may include systems operated by or on behalf of, for
example, entities owned or otherwise controlled by parent or other controlling organizations such
as banks or brokerage houses. Order origination systems 1102, 102b may, for example, include
systems operated by or on behalf of brokers or other trading entities acting on behalf of, for example,
individual investors, trading through or with the assistance of independently-controlled banks,

institutional investors, and/or other brokerage houses.

[0041] Router processor(s) 104 in such embodiments may include, for example, server(s) or other
system(s) 1104 that communicate with trader systems 1102, 102, for example through the receipt
and transmission of encoded electronic signals representing requests for processing of data
representing execution and/or acknowledgement of transactions in financial interests; and which
communicate with broker, exchange, or other market systems or execution processor(s) 1106 for
execution of such transactions. In such embodiments a processor 104 may be referred to as a Smart
Order Router or Tactical Hybrid Order Router (in either case, "SOR") 1104, 104. An SOR 1104
may, for example, include one or more gateway(s) 1122 and/or router(s) 1124 for facilitating
communications by router(s) 1104 with one or more trader systems 1102, 102 directly (e.g., through
wired communication, using one or more dedicated communication channel(s), or through
communication within a single server) and/or indirectly (e.g., through wireless communication,
through a network 108, 1108 or through an intermediate server). Exchange or market systems 1106,

or other execution processor(s) 106 may be in communication with SOR(s) 1104 through, for
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segment thereof, or any other desired time period(s), which may be preset and/or dynamically
determined by processor(s) 104, 1104. Instructions may be also be processed individually, as
received. If more instructions are to be received prior to processing, or may potentially be

received, process 200 can return to 202.

[0055] Transaction requests / instructions may be accumulated during defined time intervals, such
as the duration of a business day or any segment thereof, or a desired time period, which may be
preset and/or dynamically determined by processor(s) 104, 1104. If more instructions to be

received, or may potentially be received, process 200 can return to 202.

[0056] In techniques which employ sorting / aggregation techniques in parsing or otherwise
preparing order or other processing requests, at 206 processor(s) 104, 1104 can repeat process 202
- 204 until all needed or desired related or aggregatable processing request signal sets have been
received from source(s) 102, 1102. For example, as described above, arbitrary numbers of data
records representing orders or requests for purchase of bonds identifiable by CUSIP (Committee
on Uniform Security Identification Procedures) numbers can be received from data source(s) 102,
1102, and stored in memory 118, 1018 associated with the processor(s) 104, 1104, for batch

processing, thus:

<source 1><sell><CUSIP No. AA><10,000><price A>< res. 9,000> <price D>
<source 2> <buy><CUSIP No. BB>< 12,000><price C><res. 1,000><price B>
<source 3> <sell><CUSIP No. BB><11,000><price A><res. 8,000> <price D>
<source 6> <sell><CUSIP No. AA>< 14,000><price A><res. 2,000> <price E>
<source 4> <buy><CUSIP No. AA>< 18,000><price C><res. 7,000><price B>
<source 1><sell><CUSIP No. BB><20,000><price A><res. 3,000><price D>
<source 3> <sell><CUSIP No. AA>< 13,000><price A>< res. 6,000><price D>
<source 4> <buy><CUSIP No. BB><22,000><price C><res. 4,000><price B>
<source 5> <sell><CUSIP No. AA><21,000><price A>< res. 5,000><price E>
<source 4> <buy><CUSIP No. BB>< 15,000><price C><res. 7,000> <price F>
<source 1><sell><CUSIP No. AA><19,000><price A><res. 3,000> <price D>
<source 5> <buy><CUSIP No. BB>< 16,000><price C><res. 8,000> <price F>
<source 6> <sell><CUSIP No. BB>< 17,000><price A><res. 6,000> <price H >

[0057] Upon individual receipt, or at a given periodic rate, a given time, when a given number of

orders has been received, when all desired orders have
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<buy><CUSIP No. BB><65,000><price C><res. 15,000><price E>
<res. 5,000><price B>
<sell><CUSIP No. BB><48,000><price A><res. 11,000><price D>

<res. 6,000><price H>

[0059] When all desired signal sets have been received at 202, and optionally sorted, accumulated,
and/or otherwise processed at 204, at 208 processor(s) 104, 1104, using instruction sets processed
at 204, can prepare execution-request signal sets for transmission to resources / execution
processors 106, 1106. Such execution-request signal sets can comprise any necessary or desirable
signals for causing requested processing, including content or data and command signals. For
example, when adapted for processing of requests for transactions in financial interests, requests
may be sorted and/or aggregated on the basis of interest(s) to be traded, quantities of interest(s) to
be traded, price, etc., and associated with suitable execution command signals. The form of any
execution command signals associated with a given request can depend, as those skilled in the
relevant arts will recognize, on the nature and type of requests to be executed and the processors
106, 1106 by which they are to be executed, as well any networks 110, 1110 over which signals
exchanged between processor(s) 104, 1104 and 106, 1106 are to be sent, including applicable
protocols and instruction formatting requirements. Ergo, data pertaining to any or all of systems
106, 1106, 104, 1104, and 110, 1110, protocols used thereby, and/or information related to interests
traded, offered, or described thereby may be accessed and used by processor(s) 104, 1104 in parsing
and preparing instructions for execution of processing by any of processors or resources 106, 1106.
Sources 1126 of such data may include, for example, exchange market data system 1126v (Figure
Ib) which, for example, when adapted for processing of financial transactions, can include
information received from various exchange systems 1106, news information sources such as

Bloomberg or Reuters, and/or other sources.
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[0060] It is sometimes necessary or desirable, in assembling requests for data processing using
networked processing resources, including many resources configured for use in executing financial
transactions, to break execution and/or other processing requests into multiple parts. Such parts, or
segments, can, for example, correspond to portions of larger orders or other data processing requests,
to be executed by a plurality of networked resources 106 such as exchange servers or other
execution processor or handlers 1106. For example, if a plurality of exchange servers or other
markets are available for execution of a transaction request representing a purchase order for a
significant amount of a financial interest such as a stock or bond, it may be necessary or desirable
to split the order into multiple parts, for execution in multiple markets and/or by multiple exchange
servers 1106. For example, sufficient quantities of specific interests may not be available, at all or
at desirable prices, on a single exchange: in order to fill an order entirely, it may be necessary or

desirable to break a single order into smaller segments and route it to multiple exchanges.

[0061] Thus, for example, when directed toward the processing of requests for transactions in
financial instruments, when a router 104,1104 is requested by one or more sources 106, 1106 to
complete a transaction in one or more financial interests, the router 104, 1104 can, in preparing
signal set(s) representing requests for the transactions, access information available from sources
such as market data source(s) 1126, as well as any one or more execution processor(s) 106, 1106,
to determine the quantities of such interests available through the respective processors 106, 1106
and the terms under which such quantities are available, and can construct an execution request
signal set configured for routing to each of the respective desired processors 1106, 1106, based on

the number of quantities available at the most favorable terms.

[0062] For example, continuing the example above, it may be necessary or desirable to split one or

more incoming processing requests into smaller parts, directed to a plurality of exchanges, in order

to obtain fulfillment of the
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synchronize the execution of signal processing execution requests, or portions or segments thereof,
in multiple networked computing resources 106, 1106, for example such that the signal processes
are received, acknowledged, and/or executed by the resources 106, 1106 in a substantially

concurrent manner.

[0071] In some examples it may not be necessary for the signal processes to be executed in each

processor 106, 1106 to be executed simultaneously, but may be sufficient that:

Time Y - Time X < Time A, and/or

Time Z - Time X < Time B,

such that execution of the request(s) or segments thereof occurs before any change in terms can be

implemented by a trading server 304. The use of such synchronized timings can, for example, cause:

Time X + Time A > Time Y and/or

Time X + Time B > Time Z

and thus, for example, defeat latency arbitrage opportunities. In some uses, therefore, this may
provide router(s) 104, 1104 the ability to execute transactions across multiple resources 106, 1106
with minimal or no time variance, such that algorithms run by trader(s) 304 employing low-latency

algorithms are given insufficient time to react to market changes.

[0072] Thus, in these and other cases where synchronization is desired, at 210 processor / router
104, 1104 can determine absolute or relative timings to be assigned to, or otherwise associated with,
various portions or segments of an execution request, in order to obtain the desired sequencing.
Such timings can be determined in order to cause any desired synchronization : for example, timings

configured to cause simultaneous, or substantially
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[00104] As will be readily understood by those skilled in the relevant arts, systems 100, 1000 can
comprise devices or components suitable for providing a wide variety of further metrics and
functionalities. For example, reference is now made to FIG. 7, which illustrates two examples of
the provision by a routing processor 104, 1104 or other processor of a benchmark comparison
relative to a market average price provided by, for example, a market news service or other market
data source 1126v. At 646, performance of a system 100, 1000 in synchronized processing of a
multipart transaction request is compared to a market performance indicator "Average Price
Benchmark." Such average price benchmark, or other benchmark or metric factor, can be obtained
from, for example, any or all of components 1126, 1106, etc. At 644, performance of a system 100,
1000 in un-synchronized processing of a multi-part transaction request in accordance with prior art
methods is compared to the same market performance indicator "Average Price Benchmark."
Comparison of comparisons 646, 644 indicates that processing of transactions provides better
results for a seller of financial interests. As will be understood by those skilled in the relevant arts,
a wide variety of benchmarks may be used in assessing performance of systems and methods
according to the invention. Such benchmarks may be determined at least partially by the nature of
the system 100, 1000 used, and the types of transactions or other execution requests processed by

such system.

[00105] In the embodiment shown in Figure IB, source(s) 1126 of data useable by processor(s) 104
in preparing financial transaction or other data processing execution requests includes a plurality of
modules 1126a-g useful in preparing a multi-part execution request. In the example shown, modules
1126a-g include market data processing module 1126a, exchange round-trip latency measurement
module 1126b, adaptive exchange round-trip latency (RTL) learning & compensation logic module
1126¢, smart sweeping share allocation logic module 1126d, smart posting logic module 1126e,
regional & national exchange access logic module 1126f, and aggressiveness management module

1126g.
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CLCAIMS

1. A device comprising at least one processor configured to:

plurality of portions of a data process executable by a pfurality of
networked computing resources, the data process regresenting a
plurality of proposed transactions in one or more finangfal interests, at
least one timing parameter determined at least paftly using one or
more latencies associated with execution of signal/processing requests

by at least one of the networked computing resoyfrces; and

using the at least one associated timing payameter, route the signals
representing instructions for execution of tle plurality of portions of the
plurality of proposed transactions to a pfurality of networked computer

resources;

the at least one associated timing parameter determined so as to cause
synchronized execution of the pfurality of proposed transactions by the

plurality of networked compujér resources.

2. The device of claim wherein the at least one timing parameter is

determined based at Jeast partly on dynamically-monitored latency in
execution of signal prgcessing requests routed to at least one of the plurality

of networked compg@dting resources.

3. The device of claim 1, wherein the at least one timing parameter is
determined based at least partly on statistical latency in execution of signal
processiig requests routed to at least one of the plurality of networked

ting resources.
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determined based at least partly on historical latency in execution of signal
processing requests routed to at least one of the plurality of networked

computing resources.

5. The device of claim 1, wherein the at least one timing p#rameter is
determined based at least partly on predictive latency in exegdtion of signal
processing requests routed to at least one of the plurajty of networked

execution processors.

6. The device of claim 1, wherein the at leasf one timing parameter is

determined such that the synchronized executjén is simultaneous.

7. The device of claim 1, wherein tffe at least one timing parameter is
determined such that the synchropzed execution is according to a non-

simultaneous sequence.

8. The device of claim Z, wherein the at least one timing parameter is
determined such thay/ the synchronized execution is according to a

determined relative #ming.

9. The devjde of claim 1, wherein the at least one timing parameter is
determined based at least partly on at least one of: communication delay

and prgf€essing delay.

¥Y0. The device of claim 1, wherein the at least one timing parameter is

determined based at least partly on a latency probability model.
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one of commodities and currency interests.

12. The device of claim 1, wherein the financial interests include/at least

one of equity interests, non-equity interests, and derivatives of apy thereof.

13. A method performed by at least one data processor, gobmprising:

associating, with signals representing instructiogs for execution of a
plurality of portions of a data process exegdtable by a plurality of
networked computing resources, the dajd process representing a
plurality of proposed transactions in one/r more financial interests, at
least one timing parameter determinéd at least partly using one or
more latencies associated with exegution of signal processing requests

by at least one of the networked gomputing resources; and

using the at least one associated timing parameter, route the signals
representing instructions fgr execution of the plurality of portions of the
plurality of proposed trghsactions to a plurality of networked computer

resources;

the at least one gbsociated timing parameter determined so as to cause
synchronized eXecution of the plurality of proposed transactions by the

plurality of petworked computer resources.

14. The /method of claim 13, wherein the at least one timing parameter is
deternAned based at least partly on dynamically-monitored latency in
exegution of signal processing requests routed to at least one of the plurality

of networked computing resources.
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determined based at least partly on statistical latency in execution of signal
processing requests routed to at least one of the plurality of networkéd

computing resources.

16. The method of claim 13, wherein the at least one timing fparameter is
determined based at least partly on historical latency in exg€ution of signal
processing requests routed to at least one of the plurdlity of networked

computing resources.

17. The method of claim 13, wherein the at Igast one timing parameter is
determined based at least partly on predictiye latency in execution of signal
processing requests routed to at least ghe of the plurality of networked

computing resources.

18. The method of claim 13, yherein the at least one timing parameter is

determined such that the sypfhronized execution is simultaneous.

19. The method of gflaim 13, wherein the at least one timing parameter is
determined such ¢hat the synchronized execution is according to a non-

simultaneous seffuence.

20. Th¢"method of claim 13, wherein the at least one timing parameter is
deter/hined such that the synchronized execution is according to a

defermined relative timing.
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machine-readable programming structures configured to cause at least one

processor to:

associate, with signals representing instructions for executiory/ of a
plurality of portions of a data process executable by a plyfality of
networked computing resources, the data process reppé€senting a
plurality of proposed transactions in one or more financigl interests, at
least one timing parameter determined at least pardly using one or
more latencies associated with execution of signal grocessing requests

by at least one of the networked computing resoufces; and

using the at least one associated timing pardmeter, route the signals
representing instructions for execution of th¥e plurality of portions of the
plurality of proposed transactions to a pfurality of networked computer

resources;

the at least one associated timing farameter determined so as to cause
synchronized execution of the pfurality of proposed transactions by the

plurality of networked compuy¥er resources.

22. The medium or media of claim 21, wherein the at least one timing
parameter is determingd based at least partly on dynamically-monitored
latency in execution #f signal processing requests routed to at least one of

the plurality of neporked computing resources.

23. The mpedium or media of claim 21, wherein the at least one timing
parametgt is determined based at least partly on statistical latency in
execugfon of signal processing requests routed to at least one of the plurality

of petworked computing resources.




parameter is determined based at least partly on historical latency j
execution of signal processing requests routed to at least one of the plurdlity

of networked computing resources.

25. The medium or media of claim 21, wherein the at leagt one timing
parameter is determined based at least partly on predigtive latency in
execution of signal processing requests routed to at least ghe of the plurality

of networked computing resources.

26. The medium or media of claim 21, whergin the at least one timing
parameter is determined such that the/ synchronized execution is

simultaneous.

27. The medium or media of claigh 21, wherein the at least one timing
parameter is determined such thgt the synchronized execution is according

to a non-simultaneous sequencg.

28. The medium or mgdia of claim 21, wherein the at least one timing
parameter is determiped such that the synchronized execution is according

to a determined reldtive timing.

29. A methdd performed by at least one processor executing machine

interpretaple instructions configured to cause the at least one processor to:

geherate signals representing a plurality of data processing segments,

each data processing segment representing instructions for execution of




computing resources;

based at least partly on latencies in execution of prior data proces6ing
requests routed to each of the plurality of networked computing
resources, determine a plurality of timing parameters, eagh of the
plurality of timing parameters to be associated with a cofresponding
one of the plurality of data processing segments, the plyfality of timing
parameters determined to cause synchronized executigh of the plurality
of data processing segments by the plurality of ngtworked computing

resources; and

using the timing parameters associated wiXh the plurality of data
processing segments, route the plurality of llata processing segments to

the plurality of corresponding networked &xecution processors.

30. The method of claim 29, wherein fhe machine-interpretable instructions

are further configured to cause the gt least one processor to:

31.

associate with each of the flurality of data processing segments data
representing at least one/quantity term, the at least one quantity term
representing at least ghe quantity of a financial interest to be traded in
accordance with a/request represented by the corresponding data
processing segmgnt, and at least one corresponding price term, the
price term repfesenting at least one proposed price at which a trade
represented/by the at least one data processing segment is to be

executed

A method performed by at least one data processor comprising:

associating, with signals representing instructions for execution of a

plurality of portions of a data process executable by a plurality of
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more proposed transactions in one or more financial interests, at leasy
one timing parameter determined at least partly using one or mpre
latencies associated with execution of signal processing requestsby at

least one of the networked computing resources; and

using the at least one associated timing parameter, route/the signals
representing instructions for execution of the plurality of portions of the
one or more proposed transactions to a plurality of net#vorked computer

resources;

the at least one associated timing parameter dejrmined so as to cause
synchronized execution of the signals represgnting instructions for the
plurality of portions of the one or more pfoposed transactions by the

plurality of networked computer resourcegs.




CLAIMS

1. A device comprising at least one processor configured to:

associate with signals representing instructions for execution of a plurality of portions
of a data process executable by a plurality of networked computing resources, the data process
representing a plurality of proposed transactions in one or more financial interests, at least one
timing parameter determined at least partly using one or more latencies associated with
execution of signal processing requests by at least one of the networked computing resources;
and

route, in accordance with a timing sequence, the signals representing instructions for
execution of the plurality of portions of the plurality of proposed transactions to a plurality of
networked computer resources;

the timing sequence for routing the signals based on the at least one associated timing
parameter so as to cause synchronized execution of the plurality of proposed transactions by

the plurality of networked computer resources.

2. The device of claim 1, wherein the at least one timing parameter is determined based at
least partly on dynamically-monitored latency in execution of signal processing requests routed

to at least one of the plurality of networked computing resources.

3. The device of claim 1, wherein the at least one timing parameter is determined based at
least partly on statistical latency in execution of signal processing requests routed to at least

one of the plurality of networked computing resources.

4. The device of claim 1, wherein the at least one timing parameter is determined based at
least partly on historical latency in execution of signal processing requests routed to at least

one of the plurality of networked computing resources.

5. The device of claim 1, wherein the at least one timing parameter is determined based at
least partly on predictive latency in execution of signal processing requests routed to at least

one of the plurality of networked execution processors.

6. The device of claim 1, wherein the at least one timing parameter is determined such

that the synchronized execution is simultaneous.
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7. The device of claim 1, wherein the at least one timing parameter is determined such

that the synchronized execution is according to a non-simultaneous sequence.

8. The device of claim 1, wherein the at least one timing parameter is determined such

that the synchronized execution is according to a determined relative timing.

9. The device of claim 1, wherein the at least one timing parameter is determined based at

least partly on at least one of: communication delay and processing delay.

10. The device of claim 1, wherein the at least one timing parameter is determined based at

least partly on a latency probability model.

11. The device of claim 1, wherein the financial interests include at least one of

commodities and currency interests.

12. The device of claim 1, wherein the financial interests include at least one of equity

interests, non-equity interests, and derivatives of any thereof.

13. The device of claim 1, wherein the synchronized execution causes the plurality of
proposed transactions to be executed before terms associated with one or more proposed

counterparty transactions can be changed.

14. A method performed by at least one data processor, comprising:

associating with signals representing instructions for execution of a plurality of portions
of a data process executable by a plurality of networked computing resources, the data process
representing a plurality of proposed transactions in one or more financial interests, at least one
timing parameter determined at least partly using one or more latencies associated with
execution of signal processing requests by at least one of the networked computing resources;
and

route, in accordance with a timing sequence, the signals representing instructions for
execution of the plurality of portions of the plurality of proposed transactions to a plurality of

networked computer resources;
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the timing sequence for routing the signals based on the at least one associated timing
parameter so as to cause synchronized execution of the plurality of proposed transactions by

the plurality of networked computer resources.

15. The method of claim 14, wherein the at least one timing parameter is determined based
at least partly on dynamically-monitored latency in execution of signal processing requests

routed to at least one of the plurality of networked computing resources.

16. The method of claim 14, wherein the at least one timing parameter is determined based
at least partly on statistical latency in execution of signal processing requests routed to at least

one of the plurality of networked computing resources.

17. The method of claim 14, wherein the at least one timing parameter is determined based
at least partly on historical latency in execution of signal processing requests routed to at least

one of the plurality of networked computing resources.

18. The method of claim 14, wherein the at least one timing parameter is determined based
at least partly on predictive latency in execution of signal processing requests routed to at least

one of the plurality of networked computing resources.

19. The method of claim 14, wherein the at least one timing parameter is determined such

that the synchronized execution is simultaneous.

20. The method of claim 14, wherein the at least one timing parameter is determined such

that the synchronized execution is according to a non-simultaneous sequence.

21. The method of claim 14, wherein the at least one timing parameter is determined such

that the synchronized execution is according to a determined relative timing.
22. The method of claim 14, wherein the synchronized execution causes the plurality of

proposed transactions to be executed before terms associated with one or more proposed

counterparty transactions can be changed.
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23. A computer-readable medium or media comprising non-transient machine-readable
programming structures configured to cause at least one processor to:

associate with signals representing instructions for execution of a plurality of portions
of a data process executable by a plurality of networked computing resources, the data process
representing a plurality of proposed transactions in one or more financial interests, at least one
timing parameter determined at least partly using one or more latencies associated with
execution of signal processing requests by at least one of the networked computing resources;
and

route, in accordance with a timing sequence, the signals representing instructions for
execution of the plurality of portions of the plurality of proposed transactions to a plurality of
networked computer resources;

the timing sequence for routing the signals based on the at least one associated timing
parameter so as to cause synchronized execution of the plurality of proposed transactions by

the plurality of networked computer resources.

24, The medium or media of claim 23, wherein the at least one timing parameter is
determined based at least partly on dynamically-monitored latency in execution of signal

processing requests routed to at least one of the plurality of networked computing resources.

25. The medium or media of claim 23, wherein the at least one timing parameter is
determined based at least partly on statistical latency in execution of signal processing requests

routed to at least one of the plurality of networked computing resources.

26. The medium or media of claim 23, wherein the at least one timing parameter is
determined based at least partly on historical latency in execution of signal processing requests

routed to at least one of the plurality of networked computing resources.
217. The medium or media of claim 23, wherein the at least one timing parameter is
determined based at least partly on predictive latency in execution of signal processing requests

routed to at least one of the plurality of networked computing resources.

28. The medium or media of claim 23, wherein the at least one timing parameter is

determined such that the synchronized execution is simultaneous.

53



29. The medium or media of claim 23, wherein the at least one timing parameter is

determined such that the synchronized execution is according to a non-simultaneous sequence.

30.  The medium or media of claim 23, wherein the at least one timing parameter is

determined such that the synchronized execution is according to a determined relative timing.

31. The medium or media of claim 23, wherein the synchronized execution causes the
plurality of proposed transactions to be executed before terms associated with one or more

proposed counterparty transactions can be changed.

32. A method performed by at least one processor executing machine interpretable
instructions configured to cause the at least one processor to:

generate signals representing a plurality of data processing segments, each data
processing segment representing instructions for execution of a portion of a data process
executable by a plurality of networked computing resources, the data process representing one
or more proposed transactions in one or more financial interests;

based at least partly on latencies in execution of prior data processing requests routed
to each of the plurality of networked computing resources, determine a timing sequence for
routing the plurality of data processing segments, the timing sequence determined to cause
synchronized execution of the plurality of data processing segments by the plurality of
networked computing resources; and

route the plurality of data processing segments in accordance with the timing sequence

to the plurality of corresponding networked execution processors.

33. The method of claim 32, wherein the machine-interpretable instructions are further
configured to cause the at least one processor to:

associate with each of the plurality of data processing segments data representing at
least one quantity term, the at least one quantity term representing at least one quantity of a
financial interest to be traded in accordance with a request represented by the corresponding
data processing segment, and at least one corresponding price term, the price term representing
at least one proposed price at which a trade represented by the at least one data processing

segment is to be executed.
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34, The method of claim 32, wherein the synchronized execution causes the plurality of
proposed transactions to be executed before terms associated with one or more proposed

counterparty transactions can be changed.

35. A method performed by at least one data processor comprising:

associating with signals representing instructions for execution of a plurality of portions
of a data process executable by a plurality of networked computing resources, the data process
representing one or more proposed transactions in one or more financial interests, at least one
timing parameter determined at least partly using one or more latencies associated with
execution of signal processing requests by at least one of the networked computing resources;
and

route, in accordance with a timing sequence, the signals representing instructions for
execution of the plurality of portions of the plurality of proposed transactions to a plurality of
networked computer resources;

the timing sequence for routing the signals based on the at least one associated timing
parameter so as to cause synchronized execution of the plurality of proposed transactions by

the plurality of networked computer resources.
36.  The method of claim 35, wherein the synchronized execution causes the plurality of

proposed transactions to be executed before terms associated with one or more proposed

counterparty transactions can be changed.
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