
Tailored Messaging 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims the priority benefit of U.S. Patent Application No. 

14/329,602, filed July 11, 2014, and entitled "Tailored Messaging," and claims the priority 

benefit of U.S. Provisional Patent Application No. 61/845,613, filed July 12, 2013, and 
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BACKGROUND 

[0002] Electronic devices may exchange data messages to provide up-to-date information 

regarding, for example, the state of a device. In some systems, multiple recipients are 

interested in receiving updates from a data source. Techniques such as broadcast or multicast 

messaging may be used by the data source to provide these updates in certain types of 

networks. In other systems, some recipients may communicate with the data source using 

point-to-point connections because of, for example, network limitations, communication 

preferences (e.g., reliable delivery, ordering, etc.), and/or security requirements. 

[0002a] Some recipients may prefer to receive updates from the same data source at 

different rates. Providing updates at different rates while minimizing sending undesired 

messages to recipients limits the usefulness of broadcast or multicast messaging techniques 

and, as the number of recipients with different update rate preferences increases, point-to-

point connections become more effective. However, with point-to-point connections, a 

message must be generated for each recipient. Additionally, some recipients may prefer to 

receive different levels or tiers of data in their updates. Customizing messages based on 

different levels or tiers of data requires generating different messages for each level or tier of 

data. As the number of recipients with different preferences grows, accommodating different 

update rates and different levels or tiers of data becomes cumbersome, especially for time-

sensitive information where increased latency in receiving the data is not acceptable. 
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SUMMARY 

[0003] According to an aspect of the present invention, there is provided a method including: 
generating, by a computing device, a first snapshot message representing a state of a data source at a 
first time; sending, by the computing device, the first snapshot message to a first recipient; generating, 
by the computing device, a first deltasnap message representing a difference in a state of the data 

source at a second time and the state of the data source at the first time; aa4~sending, by the 

computing device, the first deltasnap message to the first recipient?; generating by the computing 
device a second deltasnap message representing a difference in a state of the data source at a third 
time and the state of the data source at the first time; and sending by the computing device the second 
deltasnap message to the first recipient. 

[0003a] According to another aspect of the present invention, there is provided a computer 
readable medium comprising instructions which, when executed, cause a machine to at least:generate 
a first snapshot message representing a state of a data source at a first time; send the first snapshot 
message to a first recipient; generate a first deltasnap message representing a difference in a state of 
the data source at a second time and the state of the data source at the first time; and-send the first 
deltasnap message to the first recipient-; generate a second deltasnap message representing a 
difference in. a state of the data source at a third time and the state of the data source at the first time; 
and send the second, deltasnap message to the first recipient. 

[0003b] According to another aspect of the present invention, there is provided a system 
including: a data formatter to: generate a first snapshot message representing a state of a data source at 
a first time, and generate a first deltasnap message representing a difference in a state of the data 
source at a second time and the state of the data source at the first time; aad-generate a second. 
deltasnap message representing a difference in. a state of the data source at a third time and the state of 
the data source at the first time: and a message sender to: send the first snapshot message to a first 
recipient, aai-send the first deltasnap message to the first recipient-.-, and, send the second deltasnap 
message to the first recipient. 

[0003c] According to another aspect of the present invention, there is provided a method 
including: sending, by a computing device, a first snapshot message to a first recipient, the first 
snapshot message representing a state of a data source at a first time; sending, by the computing 
device, the first snapshot message to a second recipient; sending, by the computing device, a first 
deltasnap message to the first recipient, the first deltasnap message representing a difference in a state 
of the data source at a second time and the state of the data source at the first time; sending, by the 
computing device, a second deltasnap message to the first recipient, the second deltasnap message 
representing a difference in a state of the data source at a third time and the state of the data source at 
the first time; and sending, by the computing device, the second deltasnap message to the second 
recipient. 
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[0003d] According to another aspect of the present invention, there is provided a computer 

readable medium comprising instructions which, when executed, cause a machine to at least: 

send a first snapshot message to a first recipient, the first snapshot message representing a 

state of a data source at a first time; send the first snapshot message to a second recipient; 

send a first deltasnap message to the first recipient, the first deltasnap message representing a 

difference in a state of the data source at a second time and the state of the data source at the 

first time; send a second deltasnap message to the first recipient, the second deltasnap 

message representing a difference in a state of the data source at a third time and the state of 

the data source at the first time; and send the second deltasnap message to the second 

recipient. 

[0003e] According to another aspect of the present invention, there is provided a 

computing device comprising: a processor; and memory storing computer readable 

instructions which, when executed by the processor, configure the processor to: send a first 

snapshot message to a first recipient, the first snapshot message representing a state of a data 

source at a first time; send the first snapshot message to a second recipient; send a first 

deltasnap message to the first recipient, the first deltasnap message representing a difference 

in a state of the data source at a second time and the state of the data source at the first time; 

send a second deltasnap message to the first recipient, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state of the data 

source at the first time; and send the second deltasnap message to the second recipient. 

[0003f] According to another aspect of the present invention, there is provided a method 

including storing, by a computing device, a snapshot message in a first buffer; sending, by the 

computing device, a first snapshot message from the first buffer to a first recipient; and 

sending, by the computing device, a second snapshot message from the first buffer to a 

second recipient; storing, by the computer device, a deltasnap message in a second buffer; 

sending, by the computing device, a first deltasnap message from the second buffer to the 

first recipient; and sending, by the computing device, a second deltasnap message from the 

second buffer to the second recipient. 

[Q003g] According to another aspect of the present invention, there is provided a computer 

readable medium comprising instructions which, when executed, cause a machine to at least: 

store a snapshot message in a first buffer; send a first snapshot message from the first buffer 

to a first recipient; and send a second snapshot message from the first buffer to a second 
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recipient; store a deltasnap message in a second buffer; send a first deltasnap message from 

the second buffer to the first recipient; and send a second deltasnap message from the second 

buffer to the second recipient. 

|0003h] According to another aspect of the present invention, there is provided a system 

including: a data formatter to: store a snapshot message in a first buffer; store a deltasnap 

message in a second buffer; and a message sender to: send a first snapshot message from the 

first buffer to a first recipient; send a second snapshot message from the first buffer to a 

second recipient; send a first deltasnap message from the second buffer to the first recipient; 

and send a second deltasnap message from the second buffer to the second recipient. 

[00031] A ccording to another aspect of the present invention, there is provided a method 

including: generating, by a computing device, a first snapshot representative of a first set of 

data captured at a first time; sending, by the computing device, a first version of the first 

snapshot to a first subscribing device, the first version of the first snapshot tailored according 

to a first preference of the first subscribing device; generating, by the computing device, a 

first deltasnap representative of a difference between the first set of data and a second set of 

data, the second set of data representing data generated at a second time after the first time; 

and sending, by the computing device, a first version of the first deltasnap to the first 

subscribing device, the first version of the first deltasnap tailored according to the first 

preference of the first subscribing device. 

[0003J] According to another aspect of the present invention, there is provided a computer 

readable medium comprising instructions which, when executed, cause a machine to at least: 

generate a first snapshot representative of a first set of data captured at a first time; send a 

first version of the first snapshot to a first subscribing device, the first version of the first, 

snapshot tailored according to a first preference of the first subscribing device: generate a 

first deltasnap representative of a difference between the first set of data and a second set of 

data, the second set of data representing data generated at a second time after the first time; 

and send a first version of the first deltasnap to the first subscribing device, the first version 

of the first deltasnap tailored according to the first preference of the first subscribing device. 

[0003k] According to another aspect of the present invention, there is provided a 

computing device comprising: a processor; and memory storing computer readable 

instructions which, when executed by the processor, configure the processor to: generate a 

first snapshot representative of a first set of data captured at a first time; send a first version 
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of the first snapshot to a first subscribing device, the first version of the first snapshot tailored 

according to a first preference of the first subscribing device; generate a first deltasnap 

representative of a difference between the first set of data and a second set of data, the second 

set of data representing data generated at a second time after the first time; and send a first 

version of the first deltasnap to the first subscribing device, the first version of the first 

deltasnap tailored according to the first preference of the first subscribing device. 

[00031] According to another aspect of the present invention, there is provided a method 

including: generating, by a computing device, a first snapshot representative of a first state of 

a dataset at a first time; sending, by the computing device, the first snapshot to a first 

subscribing device and a second subscribing device; generating, by the computing device, a 

plurality of deltasnaps, each of the plurality of deltasnaps representing a difference between 

the first state of the dataset at the first time and a subsequent state of the dataset at a time 

subsequent to the first time; based on a first update rate, sending, by the computing device, a 

first portion of the plurality of deltasnaps to the first subscribing device; and based on a 

second update rate, sending, by the computing device, a second portion of the plurality of 

deltasnaps to the second subscribing device. 

[0003m] According to another aspect of the present invention, there is provided a computer 

readable medium comprising instructions which, when executed, cause a machine to at least: 

generate a first snapshot representative of a first state of a dataset at a first time; send the first 

snapshot to a first subscribing device and a second subscribing device; generate a plurality of 

deltasnaps, each of the plurality of deltasnaps representing a difference bet ween the first state 

of the dataset at the first time and a subsequent state of the dataset at a time subsequent to the 

first time; based on a first update rate, send a first portion of the plurality of deltasnaps to the 

first subscribing device; and based on a second update rate, send a second portion of the 

plurality of deltasnaps to the second subscribing device. 

|0003n] According to another aspect of the present invention, there is provided a 

computing device comprising: a processor; and memory storing computer readable 

instructions which, when executed by the processor, configure the processor to: generate a 

first snapshot representative of a first state of a dataset at a first time; send the first snapshot 

to a first subscribing device and a second subscribing device; generate a plurality of 

deltasnaps, each of the plurality of deltasnaps representing a difference between the first state 

of the dataset at the first time and a subsequent state of the dataset at a time subsequent to the 
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first time; based on a first update rate, send a first portion of the plurality of deltasnaps to the 

first subscribing device; and based on a second update rate, send a second portion of the 

plurality of deltasnaps to the second subscribing device. 

[0003o] According to another aspect of the present invention, there is provided a method 

comprising: generating, by a computing device, a first snapshot message representing a state 

of data and sending the first snapshot message to one or more recipients; and after generating 

the first snapshot message, periodically generating, by the computing device, deltasnap 

messages representing a change in the data represented in the first snapshot message and 

sending at least a portion of the deltasnap messages to one or more of the recipients. 

[0003p] According to another aspect of the present invention, there is provided a 

computer readable medium comprising instructions which, when executed, cause a machine 

to at least: generate a first snapshot message representing a state of data and send the first 

snapshot message to one or more recipients; and after generating the first snapshot message, 

periodically generate deltasnap messages representing a change in the data represented in the 

first snapshot message and send at least a portion of the deltasnap messages to one or more of 

the recipients. 

[0003qj According to another aspect of the present invention, there is provided a 

computing device comprising: a processor; and memory storing computer readable 

instructions which, when executed by the processor, configure the processor to: generate a 

first snapshot message representing a state of data and send the first snapshot message to one 

or more recipients; and after generating the first snapshot message, periodically generate 

deltasnap messages representing a change in the data represented in the first snapshot 

message and send at least a portion of the deltasnap messages to one or more of the 

recipients. 

[0003rJ According to another aspect of the present invention, there is provided a method 

comprising: receiving, at a trading device, a first snapshot message, the first snapshot 

message representing a state of a data source at a first time; receiving, at the trading device, a 

first deltasnap message, the first deltasnap message representing a difference in a state of the 

data source at a second time and the state of the data source at the first time; based on the first 

deltasnap message and the first snapshot message, reconstructing at least a portion of the state 

of the data source at the second time; receiving, at the trading device, a second deltasnap 

message, the second deltasnap message representing a difference in a state of the data source 
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at a third time and the state of the data source at the first time; and based on the second 

deltasnap message and the first snapshot message, reconstructing at least a portion of the state 

of the data source at the third time. 

[0003s] According to another aspect of the present invention, there is provided a computer 

readable medium comprising instructions which, when executed, cause a machine to at least: 

receive, at a trading device, a first snapshot message, the first snapshot message representing 

a state of a data source at a first time; receive, at the trading device, a first deltasnap message, 

the first deltasnap message representing a difference in a state of the data source at a second 

time and the state of the data source at the first time; based on the first deltasnap message and 

the first snapshot message, reconstruct at least a portion of the state of the data source at the 

second time; receive, at the trading device, a second deltasnap message, the second deltasnap 

message representing a difference in a state of the data source at a third time and the state of 

the data source at the first time; and based on the second deltasnap message and the first 

snapshot message, reconstruct at least a portion of the state of the data source at the third 

time. 

[00031:1 According to another aspect of the present invention, there is provided a 

computing device comprising: a processor; and memory storing computer readable 

instructions which, when executed by the processor, configure the processor to: receive, at a 

trading device, a first snapshot message, the first snapshot message representing a state of a 

data source at a first time; receive, at the trading device, a first deltasnap message, the first 

deltasnap message representing a difference in a state of the data source at a second time and 

the state of the data source at the first time; based on the first deltasnap message and the first 

snapshot message, reconstruct at least a portion of the state of the data source at the second 

time; receive, at the trading device, a second deltasnap message, the second deltasnap 

message representing a difference in a state of the data source at a third time and the state of 

the data source at the first time; and based on the second deltasnap message and the first 

snapshot message, reconstruct at least a portion of the state of the data source at the third 

time. 
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data distribution method comprising: configuring, by a data formatter, a buffer in a memory 
to store data in a plurality of partitionable data levels, the plurality of partitionable data levels 
being organized in descending levels of interest; and sending, by a data sender, to at least one 
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of a plurality of subscriber devices, from the buffer, a first message comprising a first 
requested data level and all data levels having a level of interest that is greater than or equal 
to the level of interest of the first requested data level. 

[0003v] a®.—CEhere is also provided a 
computer readable medium comprising instructions which, when executed, cause a machine 
to at least: configure a buffer in a memory to store data in a plurality of partitionable data 
levels, the plurality of partitionable data levels being organized in descending levels of 
interest; and send to at least one of a plurality of subscriber devices, from the buffer, a first 
message comprising a first requested data level and all data levels having a level of interest 
that is greater than or equal to the level of interest of the first requested data level. 

[0003w| preseat-iaventioH; tThere is also provided a 
data distribution system for distributing data to a plurality of subscriber devices, the data 
distribution system comprising: a memory; a data formatter to configure a buffer in the 
memory to store data in a plurality of partitionable data levels, the plurality of partitionable 
data levels being organized in descending levels of interest; and a data sender to send to at 
least one of the subscriber devices, from the buffer, a first message comprising a first 
requested data level and all data levels having a level of interest that is greater than or equal 
to the level of interest of the first requested data level. 
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method including: generating, by a computing device, a first snapshot message representing a 
state of a data source at a first time; sending, by the computing device, the first snapshot 
message to a first recipient: generating, by the computing device, a first update message 
representing a difference in a state of the data source at a second time and the state of the data 
source at the first time; sending, by the computing device, the first update message to the first 
recipient; generating by the computing device a second update message representing a 
difference in a state of the data source at a third time and the state of the data source at the 
first time; and sending, by the computing device, the second update message to the first 
recipient. 
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computer readable medium comprising instructions which, when executed, cause a machine 
to at least: generate a first snapshot message representing a state of a data source at a first 
time; send the first snapshot message to a first recipient; generate a first update message 
representin g a difference in a state of the data source at a second time and the state of the data 
source at the 
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first time; send the first update message to the first recipient; generate a second update 

message representing a difference in a state of the data source at a third time and the state of 

the data source at the first time; and send the second update message to the first recipient. 

[0003z] Aeoopding to-another aspect of the present invention tThere is also provided a 

system including: a data formatter arranged to: generate a first snapshot message representing 

a state of a data source at a first time, generate a first update message representing a 

difference in a state of the data source at a second time and the state of the data source at the 

first time, generate a second update message representing a difference in a state of the data 

source at a third time and the state of the data source at the first time; and a message sender 

arranged to: send the first snapshot message to a first recipient, send the first update message 

to the first recipient; and send the second update message to the first recipient. 
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What is claimed is: 

1. A method including: 

generating, by a computing device, a first snapshot message representing a state of a data 

source at a first time; 

sending, by the computing device, the first snapshot message to a first recipient; 

generating, by the computing device, a first deltasnap message representing a difference 

in a state of the data source at a second time and the state of the data source at the 

first time; aad 

sending, by the computing device, the first deltasnap message to the first recipient; 
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generating by the computing device a second deltasnap message representing a difference 

in a state of the data source at a third time and the state of the data source at the 

first time; and 

sending by the computing device the second deltasnap message to the first recipient. 

32. The method of claim 1, wherein the first deltasnap message includes one or more actions 

instructing the first recipient to modify the first snapshot message to reflect: the state of the data 

source at the second time. 

43. The method of a»y-ese-e#-claims 1-©F-3, wherein the first snapshot message is organized 

into a plurality of data levels, each data level specifying a level of detail of the data provided 

from the data source. 

§4. The method of claim 43, wherein the plurality of data levels are organized in descending 

order of interest. 

65. The method of any one of claims 43 or 54, wherein the first deltasnap message is 

organized into the plurality of data levels, the first deltasnap message including one or more 

actions for each of the respective data levels, the actions instructing the first recipient to modify 

the respective data level to reflect the state of the data source at the second time. 
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76. The method of any one of claims 1 to 65, further including: 

before sending the first deltasnap message to the first recipient, determining, by the 

computer device, whether a difference between the second time and the first time is greater than 

an update interval specified by the first recipient; and 

if the difference between the second time and the first time is greater than the update 

interval, sending, by the computing device, the first deltasnap message to the first recipient. 

$7. The method of any one of claims 1 to 76, wherein the data source is a market for a 

tradeable object and the first recipient is a first electronic trading device. 

98. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

generate a first snapshot message representing a state of a data source at a first time; 

send the first snapshot message to a first recipient: 

generate a first deltasnap message representing a difference in a state of the data source at 

a second time and the state of the data source at the first time; aa4 

send the first deltasnap message to the first recipient; 

| ̂ ...... O'x1 claim' Q' 1I'llv? 
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generate a second deltasnap message representing a difference in a state of the data 

source at a third time and the state of the data source at the first time; and 

send the second deltasnap message to the first recipient. 

449. The computer readable medium of claim 9-8, wherein the first deltasnap message is to 

include one or more actions instructing the first recipient to modify the first snapshot message to 

reflect the state of the data source at the second time. 

4-3|0. The computer readable medium of any one of claims 9% te-44or 9, wherein the first 

snapshot message is organized into a plurality of data levels, each data level to specify a level of 

detail of the data from the data source. 
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-1-3-11. The computer readable medium of claim 44MO, wherein the plurality of data levels are 
organized in descending order of interest. 

4412. The computer readable medium of any one of claims 1-20 or 131, wherein the first 
deltasnap message is organized into the plurality of data levels, the first deltasnap message 
including one or more actions for each of the respective data levels, the actions to instruct the 
first recipient to modify the respective data level to reflect the state of the data source at the 
second time. 

4413. The computer readable medium of any one of claims 98 to 4412, wherein the instructions 
further cause the machine to at least: 

before the first deltasnap message is sent to the first recipient, determine whether a 
difference between the second time and the first time is greater than an update interval specified 
by the first recipient; and 

if the difference between the second time and the first time is greater than the update 
interval, send the first deltasnap message to the first recipient. 

-Ml. 4. The computer readable medium of any one of claims 98 to 1-S3, wherein the data source 
is a market for a tradeable object and the first recipient is a first trading device. 

•WIS. A system including: 
a data formatter to: 

generate a first snapshot message representing a state of a data source at a first 
time, and 
generate a first deltasnap message representing a difference in a state of the data 

source at a second time and the state of the data source at the first time-r-afA 
generate a second deltasnap message representing a difference in a state of the 
data source at a third time and, the state of the data source at the first time: and 

a message sender to: 
send the first snapshot message to a first recipient, awl 
send the first deltasnap message to the first recipient, and 
send the second deltasnap message to the first recipient. 
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-1-916. The system, of aay-efie-ef-claims 1?5-©F4$, wherein the first deltasnap message is to 

include one or more actions instructing the first recipient to modify the first snapshot message to 

reflect the state of the data source at the second time. 

SOI 7. The system of any one of claims 175 te4-9or 1.6, wherein the first snapshot message is 

organized into a plurality of data levels, each data level to specify a level of detail of the data 

from the data source. 

•2418. The system of claim 2017, wherein the plurality of data levels are organized in 

descending order of interest. 

3319. The system of any one of claims 2-017 or 24-18, wherein the first deltasnap message is 

organized into the plurality of data levels, the first deltasnap message including one or more 

actions for each of the respective data levels, the actions to instruct the first recipient to modify 

the respective data level to reflect the state of the data source at the second time. 

2320. The system of any one of claims 4415 to 2219. wherein the message sender is to, before 

the first deltasnap message is sent to the first recipient, determine whether a difference between 

the second time and the first time is greater than an update interval specified by the first 

recipient, and if the difference between the second time and the first time is greater than the 

update interval, send the first deltasnap message to the first recipient. 

-2421. The system of any one of claims 44J.5 to 2-320, wherein the data source is a market for a 

tradeable object and the first recipient is a first trading device. 

2522. A method including: 

sending, by a computing device, a first snapshot message to a first recipient, the first 

snapshot message representing a state of a data source at a first time; 

sending, by the computing device, the first snapshot message to a second recipient; 
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sending, by the computing device, a first deltasnap message to the first recipient, the first 

deltasnap message representing a difference in a state of the data source at a 

second time and the state of the data source at the first time; 

sending, by the computing device, a second deltasnap message to the first recipient, the 

second deltasnap message representing a difference in a state of the data source at 

a third time and the state of the data source at the first time; and 

sending, by the computing device, the second deltasnap message to the second recipient. 

2623. The method of claim 23-22, wherein sending the first snapshot message to the first 

recipient further includes tailoring the first snapshot message according to first preferences 

specified by the first recipient, and sending the first deltasnap message to the first recipient 

further includes tailoring the first deltasnap message according to the first preferences. 

3724, The method of any one of claims 2§2 or -2623, further comprising; 

generating, by the computing device, the first snapshot message. 

2825. The method of any one of claims 3522 to 2-724, further comprising: 

generating, by the computing device, the first deltasnap message; and 

generating, by the computing device, the second deltasnap message. 

3926. The method of any one of claims 3724 or 38, wherein generating the first snapshot 

message further includes organizing the state of the data source at the first time into a plurality of 

first data levels, each data level specifying a level of detail of the data from the data source. 

3-027. The method of claim 3825, wherein generating the first deltasnap message further 

includes: 

organizing the state of the data source at the second time into a plurality of second data 

levels; 

determining a difference between the first data levels and the second data levels; and 

generating one or more actions to be included in the first deltasnap message, the action 

based on the difference between the first data levels and the second data levels. 
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34-28. The method of claim 3027, wherein the actions instruct the first recipient to modify one 

or more first data levels to reflect the state of the data source at the second time. 

3329. The method of any one of claims 3027 or -3428. wherein the actions are selected from a 

group comprising an add action, an add top action, an add relative action, a modify value action, 

a modify all action, a delete action, and a no change action. 

33-30. The method of any one of claims 2-522 to 3229, wherein the computing device refrains 

from sending the first deltasnap message to the second recipient. 

3431. The method of any one of claims SS22 to 3330, wherein the first recipient and the second 

recipient are associated with different update rates, each of the update rates specifying the rate at 

which the associated recipient is to receive updates regarding the state of the data source. 

3-5-32. The method of any one of claims -2422 to 3431, wherein the first snapshot message 

comprises market data associated with an exchange and wherein the first deltasnap message 

represents changes in at least some of the market data. 

3633. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

send a first snapshot message to a first recipient, the first snapshot message representing a 

state of a data source at a first time; 

send the first snapshot message to a second recipient; 

send a first deltasnap message to the first recipient, the first deltasnap message 

representing a difference in a state of the data source at a second time and the 

state of the data source at the first time; 

send a second deltasnap message to the first recipient, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state 

of the data source at the first time; and 

send the second deltasnap message to the second recipient. 
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5734. The computer readable medium of claim 3433, wherein the instructions further cause the 

machine to at least: 

tailor the first snapshot message according to first preferences specified by the first 

recipient; and 

tailor the first deltasnap message according to the first preferences. 

-3-835. The computer readable medium of any one of claims 3433 or £234, wherein the 

instructions farther cause the machine to at least: 

generate the first snapshot message. 

3-936. The computer readable medium of any one of claims 3433 to 3435, wherein the 

instructions further cause the machine to at least: 

generate the first deltasnap message; and 

generate the second deltasnap message. 

4037. The computer readable medium of any one of claims 343 to 5936, wherein to generate 

the first snapshot message, the instructions further cause the machine to at least organize the state 

of the data source at the first time into a plurality of first data levels, each data level specifying a 

level of detail of the data from the data source. 

4138. The computer readable medium of any one of claims 3433 to 4037, wherein the 

instructions further cause the machine to at least: 

organize the state of the data source at the second time into a plurality of second data 

levels; 

determine a difference between the first data levels and the second data levels; and 

generate one or more actions to be included in the first deltasnap message, the action 

based on the difference between the first data levels and the second data levels. 

42-39. The computer readable medium of claim 44-38, wherein the actions instruct the first 

recipient to modify one or more first data levels to reflect the state of the data source at the 

second time 
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43-40. The computer readable medium of any one of claims 4-1-38 or 43-39, wherein the actions 

are selected from a group comprising an add action, an add top action, an add relative action, a 

modify value action, a modify all action, a delete action, and a no change action. 

4441. The computer readable medium of any one of claims 3433 to 4340, the instructions do 

not cause the machine to send the first deltasnap message to the second recipient. 

4542. The computer readable medium of any one of claims 3433 to 4441, wherein the first 

recipient and the second recipient are associated with different update rates, each of the update 

rates specifying the rate at which the associated recipient is to receive updates regarding the state 

of the data source. 

4643. The computer readable medium of any one of claims 3433 to 4-342, wherein the first 

snapshot message comprises market data associated with an exchange and wherein the first 

deltasnap message represents changes in at least some of the market data. 

4444. A computing device comprising: 

a processor; and 

memory storing computer readable instructions which, when executed by the processor, 

configure the processor to: 

send a first snapshot message to a first recipient, the first snapshot message representing a 

state of a data source at a first time; 

send the first snapshot message to a second recipient; 

send a first deltasnap message to the first recipient, the first deltasnap message 

representing a difference in a state of the data source at a second time and the 

state of the data source at the first time; 

send a second deltasnap message to the first recipient, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state 

of the data source at the first time; and 

send the second deltasnap message to the second recipient. 

4S45. The computing device of claim 4444, wherein the instructions further configure the 

processor to: 
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tailor the first snapshot message according to first preferences specified by the first 

recipient; and 

tailor the first deltasnap message according to the first preferences. 

4946. The computing device of any one of claims 4744 or 4MS, wherein the instructions 

further configure the processor to; 

generate the first snapshot message. 

#947. The computing device of any one of claims 4744 to 4546, wherein the instruct ions further 

configure the processor to; 

generate the first deltasnap message; and 

generate the second deltasnap message. 

§448. The computing device of any one of claims 4743 to 5-047, wherein to generate the first 

snapshot message, the instructions further configure the processor to organize the state of the 

data source at the first time into a plurality of first data levels, each data level specifying a level 

of detai l of the data from the data source. 

53-49. The computing device of any one of claims 4744 to 5448, wherein the instructions further 

configure the processor to: 

organize the state of the data source at the second time into a plurality of second data 

levels; 

determine a difference between the first data levels and the second data levels; and 

generate one or more actions to be included in the first deltasnap message, the action 

based on the difference between the first data levels and the second data levels. 

53-50. The computing device of claim 5349, wherein the actions instruct the first recipient to 

modify one or more first data levels to reflect the state of the data source at the second time 

5454. The computing device of any one of claims 53-49 or 53-50, wherein the actions are 

selected from a group comprising an add action, an add top action, an add relative action, a 

modify value action, a modify all action, a delete action, and a no change action. 
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5552. The computing device of any one of claims 5349 to #451, wherein the instructions do not 
configure the processor to send the first deltasnap message to the second recipient. 

5653. The computing device of any one of claims -5349 to 5552, wherein the first recipient and 
the second recipient are associated with different: update rates, each of the update rates specifying 
the rate at which the associated recipient is to receive updates regarding the state of the data 
source. 

5154. The computing device of any one of claims 5249 to 5153, wherein the first snapshot 
message comprises market data associated with an exchange and wherein the first deltasnap 
message represents changes in at least some of the market data. 

5155. A method including: 
storing, by a computing device, a snapshot message in a first buffer; 
sending, by the computing device, a first snapshot message from the first buffer to a first 

recipient; and 
sending, by the computing device, a second snapshot message from the first buffer to a 

second recipient; 
storing, by the computer device, a deltasnap message in a second buffer; 
sending, by the computing device, a first deltasnap message from the second buffer to the 

first recipient; and 
sending, by the computing device, a second deltasnap message from the second buffer to 

the second recipient. 

5956. The method of claim 5855, wherein storing the snapshot message further includes 
organizing the snapshot message into a first data level and a second data level. 

1057. The method of any one of claims 5155 or 5956, wherein the first data level represents 
data from a data source that is more frequently requested than data represented by the second 
data level. 

€158. The method of any one of claims 5956 to 4057, wherein the first snapshot message 
includes the first data level, and the second snapshot message includes the first and second data 
levels. 
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€359. The method of any one of claims 5-855 to 41-58, wherein the second deltasnap message is 

a first portion of the deltasnap message in the second buffer, and the second deltasnap m essage is 

a second portion of the deltasnap message in the second buffer. 

€£60. The method of any one of claims 5855 to €-259, further including generating a first 

partition table into the first buffer, the first partition table to indicate a first partitionable location 

of the snapshot message and a second partitionable location of the snapshot message. 

6461. The method of claim 63-60, wherein the first snapshot message includes the snapshot 

message up to the first partitionable location, and the second snapshot message includes the 

snapshot message up to the second partitionable location. 

6562. The method of any one of claims 5855 to 6461, wherein the first snapshot message is sent 

based on a number of data levels requested by the first recipient and wherein the second snapshot 

message is sent based on a number of data levels requested by the second recipient. 

6663. The method of any one of claims 5855 to 65-62. wherein the first snapshot message 

includes a larger portion of the snapshot message than the second snapshot message. 

67-64. The method of any one of claims 5-855 to 6663, wherein the snapshot message represents 

a state of a data source at a first time and wherein the deltasnap message represents a difference 

in a state of the data source at a second time and the state of the data source at the first time. 

6-865. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

store a snapshot message in a first buffer; 

send a first snapshot message from the first buffer to a first recipient; and 

send a second snapshot message from the first buffer to a second recipient; 

store a deltasnap message in a second buffer; 

send a first deltasnap message from the second buffer to the first recipient; and 

send a second deltasnap message from the second buffer to the second recipient. 
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6966. The computer readable medium of claim €%63, wherein to store the snapshot message the 
instructions further cause the machine to organize the snapshot message into a first data level and 
a second data level. 

2067. The computer readable medium of any one of claims 6863 or 6966, wherein the first data 
level represents data from a data source that is more frequently requested than data represented 
by the second data level. 

24-68. The computer readable medium of any one of claims 6966 or 2067, wherein the first 
snapshot message includes the first data level, and the second snapshot message includes the first 
and second data levels. 

7369. The computer readable medium of any one of claims 68-65 to 24-68, wherein the second 
deltasnap message is a first portion of the deltasnap message in the second buffer, and the second 
deltasnap message is a second portion of the deltasnap message in the second buffer. 

23-70. The computer readable medium of any one of claims 6S65 to 2369, the instructions to 
further cause the machine to at least generate a first partition table into the first buffer after the 
snapshot message, the first partition table to indicate a first partitionable location of the snapshot 
message and a second partitionable location of the snapshot message. 

2471. The computer readable medium of claim 2370, wherein the first snapshot message 
includes the snapshot message up to the first partitionable location, and the second snapshot 
message includes the snapshot message up to the second partitionable location. 

2-572. The computer readable medium of any one of claims 6-865 to 2471, wherein instructions 
cause the first snapshot message to be sent based on a number of data levels requested by the 
first recipient and the second snapshot message to be sent based on a number of data levels 
requested by the second recipient. 

2673. The computer readable medium of any one of claims 6-865 to 26-72, wherein the first 
snapshot message includes a larger portion of the snapshot message than the second snapshot 
message. 
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2274. The computer readable medium of any one of claims 6&65 to 2673, wherein the snapshot 
message represents a state of a data source at a first time and wherein the deltasnap message 
represents a difference in a state of the data source at a second time and the state of the data 
source at the first time. 

7375. A system including: 
a data formatter to: 

store a snapshot message in a first buffer; 
store a deltasnap message in a second buffer: and 

a message sender to: 
send a first snapshot message from the first buffer to a first recipient; 
send a second snapshot message from the first buffer to a second recipient; 
send a first deltasnap message from the second buffer to the first recipient; and 
send a second deltasnap message from the second buffer to the second recipient. 

2976. The system of claim 28-75. wherein, to store the snapshot message, the data formatter 
organizes the snapshot message into a first data level and a second data level. 

8077. The system of any one of claims 2875 or 2-976. wherein the first data level represents data 
from a data source that is more frequently requested than data represented by the second data 
level. 

84-78. The system of any one of claims 28-75 to 8077, wherein the first snapshot message 
includes the first data level, and the second snapshot message includes the first and second data 
levels. 

8379. The system of any one of claims 28-75 to 84-78. wherein the second deltasnap message is 
a first portion of the deltasnap message in the second buffer, and the second deltasnap message is 
a second portion of the deltasnap message in the second buffer. 

8-3-80. The system of any one of claims 2875 to 8-2-79, wherein the data formatter is further to 
generate a first partition table into the first buffer, the first partition table to indicate a first 
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partitionable location of the snapshot message and a second partitionable location of the snapshot 
message. 

£481. The system of claim 83-80, wherein the first snapshot message includes the snapshot 

message up to the first partitionable location, and the second snapshot message includes the 

snapshot message up to the second partitionable location. 

8SS2. The system of any one of claims 2875 to 8481, wherein the message sender sends the 

first snapshot message based on a number of data levels requested by the first recipient and 

wherein the message sender sends the second snapshot message based on a number of data levels 

requested by the second recipient. 

8683. The system of any one of claims 2875 to 8582, wherein the first snapshot message 

includes a larger portion of the snapshot message than the second snapshot message. 

8284. The system of any one of claims 2875 to 8683, wherein the snapshot message represents 

a state of a data source at a first time and wherein the deltasnap message represents a difference 

in a state of the data source at a second time and the state of the data source at the first time. 

8885- A method including: 

generating, by a computing device, a first snapshot representative of a first set of data 

captured at a first time; 

sending, by the computing device, a first version of the first snapshot to a first 

subscribing device, the first version of the first snapshot tailored according to a 

first preference of the first subscribing device; 

generating, by the computing device, a first deltasnap representative of a difference 

between the first set of data and a second set of data, the second set of data 

representing data generated at a second time after the first time; and 

sending, by the computing device, a first version of the first deltasnap to the first 

subscribing device, the first version of the first deltasnap tailored according to the 

first preference of the first subscribing device. 
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$986. The method of claim M85, further comprising: 

generating, by the computing device, a second deltasnap representative of a difference 

between the first set of data and a third set of data, the third set of data 

representing data generated at a third time after the first time and second time: and 

sending, by the computing device, a first version of the second deltasnap to the first 

subscribing devicc. the first version of the second deltasnap tailored according to 

the first preference of the first subscribing device. 

9987. The method of any one of claims &&85 or 84)86, wherein the first set of data represents a 

first market update received at the first time from an electronic exchange, and the second set of 

data represents a second market update received at the second time from the electronic exchange, 

the first and second market updates relating to a tradeable object. 

94-88. The method of any one of claims £885 to 9087, further including: 

sending, by the computing device, a second version of the first snapshot to a second 

subscribing device, the second version of the first snapshot tailored according to a 

second preference of the second subscribing device; and 

sending, by the computing device, a second version of the first deltasnap to a second 

subscribing device, the second version of the first deltasnap tailored according to 

the second preference of the second subscribing device. 

9289. The method of any one of claims £885 to 94-88, wherein generating the first snapshot 

representative of the first set of data further comprises dividing the first set of data into a 

plurality of data levels representing partitionable portions of the first snapshot. 

93-90. The method of claim 9289, wherein the plurality of data levels are arranged in levels of 

interest. 

9491. The method of any one of claims $885 to 9290, wherein the first snapshot is tailored by 

sending one or more segments of the first set of data of the first snapshot as defined by the first 

preference of the first subscribing device. 
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9S-92. The method of claim SS80, further including: 

generating a second deltasnap representative of a difference between the first set of data 

and a third set of data, the third set of data representing data generated at a third time after the 

first time and second time; 

determining if the difference between the third time and the second time satisfies a first 

update rate of the first subscribing device; and 

if the difference between the third time and the second time satisfies a first update rate, 

send a first version of the second deltasnap to the first subscribing device, the first version of the 

second deltasnap tailored according to the first preference of the first subscribing device. 

9693. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

generate a first snapshot representative of a first set of data captured at a first time; 

send a first version of the first snapshot to a first subscribing device, the first version of 

the first snapshot tailored according to a first preference of the first subscribing 

device; 

generate a first deltasnap representative of a difference between the first set of data and a 

second set of data, the second set of data representing data generated at a second 

time after the first time; and 

send a first version of the first deltasnap to the first subscribing device, the first version of 

the first deltasnap tailored according to the first preference of the first subscribing 

device. 

9294. The computer readable medium of claim 9693, wherein the instructions further cause the 

machine to at least: 

generate a second deltasnap representative of a difference between the first set of data 

and a third set of data, the third set of data representing data generated at a third 

time after the first time and second time; and 

send a first version of the second deltasnap to the first subscribing device, the first 

version of the second deltasnap tailored according to the first preference of the 

first subscribing device. 
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9895, The computer readable medium of any one of claims 9693 or 9794, wherein the first set 

of data represents a first market update received at the first time from an electronic exchange, 

and the second set of data represents a second market update received at the second time from 

the electronic exchange, the first and second market updates relating to a tradeable object. 

9996. The computer readable medium of any one of claims 9693 to 9895, wherein the 

instructions further cause the machine to at least: 

send a second version of the first snapshot to a second subscribing device, the second 

version of the first snapshot tailored according to a second preference of the 

second subscribing device; and 

send a second version of the first deltasnap to a second subscribing device, the second 

version of the first deltasnap tailored according to the second preference of the 

second subscribing device. 

44)097. The computer readable medium of any one of claims 9693 to 9996, wherein to generate 

the first snapshot representative of the first set of data, the instructions further cause the machine 

to divide the first set of data into a plurality of data levels representing partitionable portions of 

the first snapshot. 

40498. The computer readable medium of claim 40097, wherein the plurality of data levels are 

arranged in levels of interest. 

44)299. The computer readable medium of any one of claims 4-0097 or 40498, wherein the first 

snapshot is tailored by sending one or more segments of the first set of data of the first snapshot 

as defined by the first preference of the first subscribing device. 

103-0. The computer readable medium of claim 9€93, wherein the instructions further cause the 

machine to at least: 

generate a second deltasnap representative of a difference between the first set of 

data and a third set of data, the third set of data representing data generated at a 

third time after the first time and second time: 
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determine if the difference between the third time and the second time satisfies a 

first update rate of the first subscribing device; and 

if the difference between the third time and the second time satisfies a first update rate, 

send a first version of the second deltasnap to the first subscribing device, the first 

version of the second deltasnap tailored according to the first preference of the 

first subscribing device. 

1041. A computing device comprising: 

a processor; and 

memory storing computer readable instructions which, when executed by the processor, 

configure the processor to: 

generate a first snapshot representative of a first set of data captured at a first time; 

•send a first version of the first snapshot to a first subscribing device, the first version of 

the first snapshot tailored according to a first preference of the first subscribing 

device; 

generate a first deltasnap representative of a difference between the first set of data and a 

second set of data, the second set of data representing data generated at a second 

time after the first time; and 

send a first version of the first deltasnap to the first subscribing device, the first version of 

the first deltasnap tailored according to the first preference of the first subscribing 

device. 

1052. The computing device of claim 404101, wherein the instructions further configure the 

processor to: 

generate a second deltasnap representative of a difference between the first set of data 

and a third set of data, the third set of data representing data generated at a third 

time after the first time and second time: and 

send a first version of the second deltasnap to the first subscribing device, the first 

version of the second deltasnap tailored according to the first preference of the 

first subscribing device. 
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1063. The computing device of any one of claims -40410.1 or 4-05102, wherein the first set of 

data represents a first market update received at the first time from an electronic exchange, and 

the second set of data represents a second market update received at the second time from the 

electronic exchange, the first and second market updates relating to a tradeable object. 

1074. The computing device of any one of claims 44)4101 to 406103, wherein the instructions 

further configure the processor to: 

send a second version of the first snapshot to a second subscribing device, the second 

version of the first snapshot tailored according to a second preference of the 

second subscribing device; and 

send a second version of the first deltasnap to a second subscribing device, the second 

version of the first deltasnap tailored according to the second preference of the 

second subscribing device. 

1085. The computing device of any one of claims 404101 to 4(474 04, wherein to generate the 

first snapshot representative of the first set of data, the instructions further configure the 

processor to divide the first set of data into a plurality of data levels representing partitionable 

portions of the first snapshot. 

10-96. The computing device of claim -408-105, wherein the plurality of data levels are arranged 

in levels of interest. 

14007. The computing device of any one of claims -404101 to -1-0-9106, wherein the first snapshot 

is tailored by sending one or more segments of the first set of data of the first snapshot as defined 

by the first preference of the first subscribing device. 

14-408. The computing device of claim 404101. wherein the instructions further configure the 

processor to: 

generate a second deltasnap representative of a difference between the first set of 

data and a third set of data, the third set of data representing data generated at a 

third time after the first time and second time; 
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determine if the difference between the third time and the second time satisfies a 

first update rate of the first subscribing device; and 

if the difference between the third time and the second time satisfies a first update rate, 

send a first version of the second deltasnap to the first subscribing device, the first 

version of the second deltasnap tailored according to the first preference of the 

first subscribing device. 

14-209. A method including: 

generating, by a compu ting device, a first snapshot representative of a first state 

of a dataset at a first time; 

sending, by the computing device, the first snapshot to a first subscribing device 

and a second subscribing device; 

generating, by the computing device, a plurality of deltasnaps, each of the 

plurality of deltasnaps representing a difference between the first state of the 

dataset at the first time and a subsequent state of the dataset at a time subsequent 

to the first time; 

based on a first update rate, sending, by the computing device, a first portion of 

the plurality of deltasnaps to the first subscribing device ; and 

based on a second update rate, sending, by the computing device, a second portion 

of the plurality of deltasnaps to the second subscribing device. 

113-0. The method of claim 4-45109, wherein the first update rate is different from the second 

update rate. 

1141. The method of any one of claims 44-2-109 or 443-1.10, further including: 

before sending the first portion of the plurality of deltasnaps to the first subscribing 

device, tailoring the first port ion of the plurality of deltasnaps according to a first 

preference defined by the first subscribing device; and 

before sending the second portion of the plurality of deltasnaps to the second subscribing 

device, tailoring the second portion of the plurality of deltasnaps according to a 

second preference defined bv the second subscribing device. 
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1152. The method claim 444111, wherein the first preference is different from the second 

preference. 

1163. The method of claim 44411.1, wherein tailoring the first portion of the plurality of 

deltasnaps further comprises truncating the first portion of the plurality of deltasnaps according 

to the first preference of the first subscribing device, and wherein tailoring the second portion of 

the plurality of deltasnaps further comprises truncating the second portion of the plurality of 

deltasnaps according to the second preference of the second subscribing device. 

1174. The method of any one of claims 44-2109 to 44-6113, further including: 

when a connection to a third subscribing device is detected, sending a third 

portion of the first snapshot to the third subscribing device; and 

sending a third portion of a most recent one of the plurality of deltasnaps to the 

third subscribing device. 

11&5. The method of any one of claims 445109 to 444114, further including: 

after generating the first snapshot representative of the first state of the dataset at a first 

time and after generating the plurality of deltasnaps, generating, by the computing device, a 

second snapshot representative of a state of the dataset at a later time; 

after generating the second snapshot, generating, by the computing device, a plurality of 

further deltasnaps; 

based on the first updat e rate, sending, by the computing device, a first portion of the 

plurality of further deltasnaps to the first subscribing device; and 

based on the second update rate, sending, by the computing device, a second portion of 

the plurality of further datasnaps to the second subscribing device. 

1196. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

generate a first snapshot representative of a first state of a dataset at a first time; 

send the first snapshot to a first subscribing device and a second subscribing device; 
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generate a plurality of deltasnaps, each of the plurality of deltasnaps representing a 

difference between the first state of the dataset at the first time and a subsequent state of the 

dataset at a time subsequent to the first time; 

based on a first update rate, send a first portion of the plurality of deltasnaps to the first 

subscribing device; and 

based on a second update rate, send a second portion of the plurality of deltasnaps to the 

second subscribing device. 

13017. The computer readable medium of claim 44# 116, wherein the first update rate is different 

from the second update rate. 

124-18. The computer readable medium of an}' one of claims 44# 1.16 or 4-3011.7, wherein the 

instructions further cause the machine to at least: 

before sending the first portion of the plurality of deltasnaps to the first subscribing 

device, tailor the first portion of the plurality of deltasnaps according to a first 

preference defined by the first subscribing device; and 

before sending the second portion of the plurality of deltasnaps to the second subscribing 

device, tailor the second portion of the plurality of deltasnaps according to a 

second preference defined by the second subscribing device. 

12319. The computer readable medium of claim 4-24-118, wherein the first preference is different 

from the second preference. 

1230. The computer readable medium of claim 424-118, wherein tailoring the first portion of the 

plurality of deltasnaps further comprises truncating the first portion of the plurality of deltasnaps 

according to the first preference of the first subscribing device, and wherein tailoring the second 

portion of the plurality of deltasnaps further comprises truncating the second portion of the 

plurality of deltasnaps according to the second preference of the second subscribing device. 

1241. The computer readable medium of any one of claims 4.-2-1-118 to 4-23120, wherein the 

instructions further cause the machine to at least: 
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when a connection to a third subscribing device is detected, send a third portion of 

the first snapshot to the third subscribing device; and 

send a third portion of a most recent one of the plurality of deltasnaps to the third 

subscribing device. 

\2$2. The computer readable medium of any one of claims 45-1-118 to 444121, wherein the 

instructions further cause the machine to at least: 

after generating the first snapshot representative of the first state of the dataset at a first 

time and after generating the plurality of deltasnaps, generate a second snapshot representative of 

a state of the dataset at a later time; 

after generating the second snapshot, generate a plurality of further deltasnaps; 

based on the first update rate, send a first portion of the plurality of further deltasnaps to 

the first subscribing device; and 

based on the second update rate, send a second portion of the plurality of further 

datasnaps to the second subscribing device. 

12-63. A computing device comprising: 

a processor: and 

memory storing computer readable instructions which, when executed by the processor, 

configure the processor to: 

generate a first snapshot representative of a first state of a dataset at a first time; 

send the first snapshot to a first subscribing device and a second subscribing 

device; 

generate a plurality of deltasnaps, each of the plurality of deltasnaps representing 

a difference between the first state of the dataset at the first time and a subsequent state of 

the dataset at a time subsequent to the first time; 

based on a first update rate, send a first portion of the plurality of deltasnaps to the 

first subscribing device; and 

based on a second update rate, send a second portion of the plurality of deltasnaps 

to the second subscribing device. 
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12-74. The computing device of claim 4-26123. wherein the first update rate is different from the 

second update rate. 

12-85. The computing device of any one of claims 4-36123 or 43-7124, wherein the instructions 

further configure the processor to: 

before sending the first portion of the plurality of deltasnaps to the first subscribing 

device, tailor the first portion of the plurality of deltasnaps according to a first 

preference defined by the first subscribing device; and 

before sending the second portion of the plurality of deltasnaps to the second subscribing 

device, tailor the second portion of the plurality of deltasnaps according to a 

second preference defined by the second subscribing device. 

12-9-6. The computing device of claim 4-28-125, wherein the first preference is different from the 

second preference. 

13027. The computing device of claim 4.4H4125, wherein tailoring the first portion of the plurality 

of deltasnaps further comprises truncating the first portion of the plurality of deltasnaps 

according to the first preference of the first subscribing device, and wherein tailoring the second 

portion of the plurality of deltasnaps further comprises truncating the second portion of the 

plurality of deltasnaps according to the second preference of the second subscribing device. 

13428. The computing device of any one of claims 426-123 to 4-30127. wherein the instructions 

further configure the processor to: 

when a connection to a third subscribing device is detected, send a third portion of 

the first snapshot to the third subscribing device; and 

send a third portion of a most recent one of the plurality of deltasnaps to the third 

subscribing device. 

13329. The computing device of any one of claims 436123 to 434-12.8, wherein the instructions 

further configure the processor to: 
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after generating the first snapshot representative of the first state of the dataset at a first 

time and after generating the plurality of deltasnaps, generate a second snapshot representative of 

a state of the dataset at a later time; 

after generating the second snapshot, generate a plurality of further deltasnaps; 

based on the first update rate, send a first portion of the plurality of further deltasnaps to 

the first subscribing device; and 

based on the second update rate, send a second portion of the plurality of the further 

datasnaps to the second subscribing device. 

133-0. A method comprising: 

generating, by a computing device, a first snapshot message representing a state of data 

and sending the first snapshot message to one or more recipients; and 

after generating the first snapshot message, periodically generating, by the computing 

device, deltasnap messages representing a change in the data represented in the first snapshot 

message and sending at least a portion of the deltasnap messages to one or more of the recipients. 

1341. The method of claim 4-3-3-130, wherein sending at least a portion of the deltasnap 

messages to one or more recipients comprises sending, to a first recipient, deltasnap messages at 

a period that is different than the period at which the deltasnap messages are generated. 

1352. The method of claim 4-34131, wherein sending at least a portion of the deltasnap 

messages to one or more recipients comprises sending, to a second recipient, deltashap messages 

at a period that is different than the period at which the deltasnap messages are sent to the first 

recipient. 

1363. The method of claim 4-34131, wherein the deltasnap messages are sent at a period 

associated with a preference set by the first recipient. 

13^4. The method of any one of claims 4-3-3130 to 4-3-6133, wherein the first snapshot message 

is organized into a plurality of data levels, each data level specifying a level of detail of the data. 
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1385. The method of claim 4-37-134, wherein the plurality of data levels are organized in 

descending order of interest. 

1396. The method of any one of claims 443-130 to 433135. wherein the data represents a market 

for a tradeable object and the recipients are electronic trading devices. 

14037. A computer readable medium comprising instructions which, when executed, cause a 

machine to at least: 

generate a first snapshot message representing a state of data and send the first snapshot 

message to one or more recipients; and 

after generating the first snapshot message, periodically generate deltasnap messages 

representing a change in the data represented in the first snapshot message and send at least a 

portion of the deltasnap messages to one or more of the recipients. 

144-38. The computer readable medium of claim -1-49137, wherein sending at least a portion of 

the deltasnap messages to one or more recipients comprises sending, to a first recipient, 

deltasnap messages at a period that is different than the period at which the deltasnap messages 

are generated. 

142-39. The computer readable medium of claim -1-4-1-138, wherein sending at least a portion of 

the deltasnap messages to one or more recipients comprises sending, to a second recipient, 

deltashap messages at a period that is different than the period at which the deltasnap messages 

are sent to the first recipient. 

1430. The computer readable medium of claim 4-4-1-1.38, wherein the instructions cause the 

machine to send the deltasnap messages at a period associated with a preference set by the first 

recipient. 

1441. The computer readable medium of any one of claims 440137 to 4-43-140, wherein the 

instructions cause the machine to organize the first snapshot message into a plurality of data 

levels, each data level specifying a level of detail of the data. 
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1452. The computer readable medium of claim 444141. wherein the plurality of data levels are 
organized in descending order of interest. 

1463. The computer readable medium of any one of claims 440137 to - 112, wherein the data 
represents a market for a tradeable object and the recipients are electronic trading devices. 

1474. A computing device comprising: 
a processor; and 
memory storing computer readable instructions which, when executed by the processor, 

configure the processor to: 
generate a first snapshot message representing a state of data and send the first 

snapshot message to one or more recipients; and 
after generating the first snapshot message, periodically generate deltasnap 

messages representing a change in the data represented in the first snapshot message and 
send at least a portion of the deltasnap messages to one or more of the recipients. 

1485. The computing device of claim 447144, wherein sending at least a portion of the 
deltasnap messages to one or more recipients comprises sending, to a first recipient, deltasnap 
messages at a period that is different than the period at which the deltasnap messages are 
generated. 

1496. The computing device of claim 448145, wherein sending at least a portion of the 
deltasnap messages to one or more recipients comprises sending, to a second recipient, deltashap 
messages at a period that is different than the period at which the deltasnap messages are sent to 
the first recipient. 

15047. The computing device of claim 4-48-145, wherein the instructions cause the processor to 
send the deltasnap messages at a period associated with a preference set by the first recipient. 

15448. The computing device of any one of claims 4-47144 to 450147, wherein the instructions 
cause the processor to organize the first snapshot message into a plurality of data levels, each 
data level specifying a level of detail of the data. 
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15549. The computing device of claim 151, wherein the plurality of data levels are organized in 

descending order of interest. 

153-0. The computing device of any one of claims -14? 144 to 4-55149, wherein the data 

represents a market for a tradeable object and the recipients are electronic trading devices. 

1541. A method comprising: 

receiving, at a trading device, a first snapshot message, the first snapshot message representing a 

state of a data source at a first time; 

receiving, at the trading device, a first deltasnap message, the first deltasnap message 

representing a difference in a state of the data source at a second time and the state of the data 

source at the first time; 

based on the first deltasnap message and the first snapshot message, reconstructing at least a 

portion of the state of the data source at the second time; 

receiving, at the trading device, a second deltasnap message, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state of the data 

source at the first time; and 

based on the second deltasnap message and the first snapshot message, reconstructing at least a 

portion of the state of the data source at the third time. 

1552. The method of claim 4-54151, wherein the first snapshot message comprises market data 

associated with an exchange and wherein the first deltasnap message represents changes in at 

least some of the market data. 

1563. The method of claim 455152, further comprising: 

displaying a representation of at least a portion of the state of the data source at the third 

time. 

1554. The method of any one of claims 455152 or 4-56153, further comprising: 

utilizing at least a portion of the state of the data source at the third time in a trading 

algorithm to prepare and send an order to the exchange. 
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1585. The method of any one of claims 4-54151 to 4-5? 154, wherein the first deltasnap message 

includes an action, the action including an index identifying the data in the first snapshot 

message that is to be modified and information identifying a nature of the modification. 

1596. The method of claim 4-58155, wherein the information identifying the nature of the 

modification specifies a price is to be set. 

16057. The method of any one of claims 4-54151. to 4-59156, further comprising: 

sending subscription preferences to a system providing the first snapshot message, and 

wherein the first snapshot message is in accordance with the subscription preferences. 

16458. A computer readable medium comprising instructions which, when executed, 

cause a machine to at least: 

receive, at a trading device, a first snapshot message, the first snapshot message 

representing a state of a data source at a first time: 

receive, at the trading device, a first deltasnap message, the first deltasnap message 

representing a difference in a state of the data source at a second time and the state of the 

data source at the first time; 

based on the first deltasnap message and the first snapshot message, reconstruct at least a 

port ion of the state of the data source at the second time; 

receive, at the trading device, a second deltasnap message, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state of the 

data source at the first time; and 

based on the second deltasnap message and the first snapshot message, reconstruct at 

least a portion of the state of the data source at the third time. 

16-259. The computer readable medium of claim 4-64158, wherein the first snapshot message 

comprises market data associated with an exchange and wherein the first deltasnap message 

represents changes in at least some of the market data. 
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1630. The computer readable medium of claim 141158, wherein the instructions further cause 

the machine to at least: 

display a representation of at least a portion of the state of the data source at the third 
time. 

1644. The computer readable medium of any one of claims 463159 or 463-160, wherein the 

instructions further cause the machine to at least: 

utilize at least a portion of the state of the data source at the third time in a trading 

algorithm to prepare and send an order to the exchange. 

1652. The computer readable medium of any one of claims 464-158 to~464 161, wherein the first 

deltasnap message includes an action, the action including an index identifying the data in the 

first snapshot message that is to be modified and information identifying a nature of the 

modification. 

1663. The computer readable medium of claim 4-6# 162, wherein the information identifying the 

nature of the modification specifies a price is to be set. 

1674. The computer readable medium of any one of claims 464-1.58 to 4-66163, wherein the 

instructions further cause the machine to at least: 

send subscription preferences to a system providing the first snapshot message, and 

wherein the first snapshot message is in accordance with the subscription preferences. 

1685. A computing device comprising: 

a processor; and 

memory storing computer readable instructions which, when executed by the processor, 

configure the processor to: 

receive, at a trading device, a first snapshot message, the first snapshot message 

representing a state of a data source at a first time; 
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receive, at the trading device, a first deltasnap message, the first deltasnap message 

representing a difference in a state of the data source at a second time and the state of the 

data source at the first time; 

based on the first deltasnap message and the first snapshot message, reconstruct at least a 

portion of the state of the data source at the second time; 

receive, at the trading device, a second deltasnap message, the second deltasnap message 

representing a difference in a state of the data source at a third time and the state of the 

data source at the first time; and 

based on the second deltasnap message and the first snapshot message, reconstruct at 

least a portion of the state of the data source at the third time. 

169-6. The computing device of claim 448-165, wherein the first snapshot message comprises 

market data associated with an exchange and wherein the first deltasnap message represents 

changes in at least some of the market data. 

17-067. The computing device of claim 449-166, wherein the instructions configure the processor 

to: 

display a representation of at least a portion of the state of the data source at the third 

time. 

174-68. The computing device of any one of claims 4-6-9-166 or 470167, wherein the instructions 

further configure the processor to: 

utilize at least a portion of the state of the data source at the third time in a trading 

algorithm to prepare and send an order to the exchange. 

173-69. The computing device of any one of claims 468165 to 4-74168, wherein the first deltasnap 

message includes an action, the action including an index identifying the data in the first 

snapshot message that is to be modified and information identifying a nature of the modification. 

17-30. The computing device of claim 4-7-3-169, wherein the information identifying the nature of 

the modification specifies a price is to be set. 
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1741. The computing device of any one of claims MS 1.65 to 4-?£170. wherein the instructions 

further configure the processor to: 

send subscription preferences to a system providing the first snapshot message, and 

wherein the first snapshot message is in accordance with the subscription preferences. 
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A-\ /_v » if1) 1 -t j-T r r% A t^c- -f^i-A--; <Ai~i,. \ r.h rloto t;C*-s2\p>.| g <sirtrI /.y.r--f^r-y-i A> A-% / <A-A\ 1 /\A i'lKis ? i j fx r s\ ± XX:rO ^TTXXT C£TrCy V.>X ^f CZl €XtT^T?LCiCTt ^ XTC?tCC x^ Y^.Jil ~XX:liXT 0^5\,A^\TTi'PZS |,/£S*l~utttXtT}C€Xt7 €-C^i^^>Act'lAf'i~f'~i7Ti—l"rtC^""|ryirtSriX4^;i 

sa '7 -j"!- g ~i-'i r\j-\ '-s t-< I <r.v A f>fo 1 Q.Y J CA 
YTCXT~Ci~Ci'jTrXXZVfT^^£l-Q.tttl^'?'%1*' itTT 

.1 .ff Q .. *~|"'.|Jt p>. rl O-'f' r"*1oi 1 Q 7 ttrl'tQi-o.ni^ lirT^ ex ^ ̂ nf- .i^% ** W~ t -f- <-» 1-», i in 4 o i;\-~TXTZ7, ™ r^iiC''''0:cxtxrxrKS'ti,:ixn^TiT7xi~TTKr?iixKT~vJi: K;-iiftTii vTii®i"^/iii fci:xc^i±s^t'~ftrMr1rlrtjxyinMl^ 

ate- t f4:A-: 

1 Q A 'T^l-t/r.v A fAr' -rl? s'!!f it I f*fr> f\A r\4- fwif f\fic% r-.: A /~A ^ I -i-s'-. >•• 1 Q A Af I § J~l Ttr-t. rritv-txcitn^iTiytT'iTTorcroiz"^^wtjTt7ti IT j xn^c;"\~?i~'^txjxrrit!»— 

•t.*r>./> 1^ «A, /.>.£?.. J'|-% P. ^--i <-i7-r t f f •a.la.l.p /"I {'t f'Q 1 •e:^: rot! f . t i.gv ivt i~f*~ct f tj-vo-yl--ft' •, /<:AA, 1 /_•» I i" uxoi; ti vicTtT^xi j^7^^'|Xirrorc7iTu"t/i^™CTo:TCTiX~^T7i sr^cr|:?i~c? ^coc~^i^TTt|cnxi~txirl^ryi~irriirftt;;~i^c^cTrc 

"TV livSw OS tUV massage 

me seo®B€ rrOXFTwTTK7Q tX\.To. 

/\ f C\TY"?fVHl p j.yi/a-yj t| vnii - 01'Q <T 4t^ Qf ?*!'f.r*1" 1 1Q i.;; ?l-t»/•> In ^t yqy 11 AOI:; <;i.g>. o xv w\/a.j.£|.?iix';7i xV/U.vsxtwi iv i.ixv?vi.i.vs-'.s;i.i- w i-'o''pi i.v:?xxr2r' Trioo/'ttOTT^jri'o''''*TV"ii,ix?tx'il',''''Y'i?w'i¥K"oC'v''i^ 

l*t.i r •('.:{:: iti ;• f A f-g:> /-joi-frs m ^ yr* 1 t f •» • /% (•' arfifl/M-' o yl « 1A I r ivi iii {niiiwiiioi j ttrtjtwi w v.fcrm 'it'i ^ 'crirzt~y" ^ J«t?XV' KiXXXO." I'S'<, EX 

ioop(-..n«Q r\4 ..a. %'% I:? 1(• r<i A\'% o •••-g /.';r A ?y,x. r% '-?>?' Ltv"\l33_Jili/x f f/jst* 'ftrfi mn g^-OC- o ;'Y/> cyciivi x?c^^t IQi^r:?t^c7xi'w 01 xt^^rTtttrStrtj tU tTti.o&unlTVi ¥^w^tt^ilirr1lT~ttlvr-|^tlTlfel"~tT"xli''btr^li^tybixg 

./.>:• Jl/'>\/.^l,.f3l.r^Yi../>JJ . fl O'i'A I //.:> ! r< Ii£iimi/ r o I/a-c ?<:>! r\-p i.i^.i r-*-*"i~:iC-'t tK 'xi' ? tv _Cx?*i:>>ni-ityiTTg^T~i. jx ai^rV7v^t"iVoxx7» trctxTn i%y I'TTT TU ixt cn J: \Tn:TCir^^"^ t 

ilsxi 13. £3,.t' 1'! 'X I Ac*. £}tt- i'j^;(••_-! •t*Q j- **£sss •< -f i-;so i'^XC-1 iJ.<xf r'< 1/--3: /oj. LOTIVI CI vPX^wTS i~~CZ:" Txl v- ICrvJl vi 1111.01 vat l.rr llic- TXTITI. 

.1 Q f\ ''Pla.o. "t1^. -« T.-S m .<r%.4r. »1..Q.-t-.ftrvt. 1 C t-s r%t -fl-i <•- jiTrivi (Af 'ilior /-">no£*- ii-T,.o TOtn rtrc ̂ t^rxi|^i^^rTn5^t3r«tTiv TIIX>XI i u.i 1 Lxyr ^txttTtt t Or.^^Vi^STX/ 

fr> f>f ^CA~' tCl f*t- l^.gi...Q..J::;.iylkpr-A.KA ^ m-ik e> /MM K ^r- /-I •f-V^-vT-iA f !-!/:> x X JXsX: i itriv CO at I vuav. ovfiu i~ u™. H-' CuTCvl"- CSXX11%J r VJIO V/X CTI^ j^xttTTJ ITtrv kTCtxTD'C^Tx L?>wl vTw> v "t X7w tT~~0^:Ttxi—t'xl 

Q..-QAf>Af^r{ ftA A o/yfl tr..n c-cs.n--r\n.A fArn ^ afj-;.a/l A /) f 1 /:.i,x i .-A r^-r%A A11 A >-•,« rt I >.-3.1 o li«35 zti-2.0: a uirritr^TFLWCurnx ™f.i\vrract^w v7v7i.iT|^7i tITTTX^. I» V<TO\I XVVJWV-'WrWcr^l^ixt^xv? VATCI'V :ilTi^"'"tT 

J.AX.r'^l r%'f-^-^--f-Ayp>,C!t--1--h f^f T P-fy?'Qof il-;o. i--. r\^..../^rai ^ o t i:r\ fA o 1<rvs7<a>1 A ,t .jaii/^.t^jxcj" df fli rlof n iVVvf. trt~ll.itot vStxiiU!: xtr> grivcrtt^r xrlxiiJi txt w tx.ro IC V oi^:..?1'. }.iitAi.XAyc~ifAAAi\zAy&.^tfiJ%i:A::'&t:jLI:AirbtA:Atj:AA'd 

IV V Vi.. 
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QI* . j-o-.Q: A t."s"', r.:».A •('t j ti~i . 4 .....r«1..0-i.-*Tfit.- L 5s£./k.... ...J'TIH a:>. t t*a r-t'T-? T /~»f-i (Ck.7il.C- /><*:«.« ci A f IT .*» laxtxols1 IpQTOi Ill'VttTCTiTl X/'x V.rCtTTsr 1 KJTJ «. vTllVl VX1T. ITX.Xw iTI.'O"tl £Tv>CT'tT/iTD wCfXTTTG Ci ii^ XXflTC/Xii 

HI-;'-j 11 w f* s*-,4- f-l i o <n lln /:.> i-v6 > P/v> t-

JJSLSL 'PK^ /"*r\t-v&f~V8Tii.ci.ii* f/-»n A 1 ir\ <-.r*/~11« > r\4 nrtt ? rtrta r>~f /'Igtmc LisL-Sl iv-x I S? X ^XXJ^A" 1 TTCTT i.XIV< %5TT?IX1|_/ CtX1£.'II K>Ct^TXC'TV XTlXTvTiCflXI XTTCOTy viXHw \71. F OX" VkJ 1 CT7 ? YxTlX 

Tg~T7TT 

•» o-f<rx/"I -STr^-1% 1-f"; g*. «->..] •? rf*Q.l_-ji;_T ? -r> T nnrf;f-!Ari oJaJbs--A.JXtSi— 1 f'>-\,L£?.lc Y'-ZTxzktxvzzzxziwixix cs.iv |.7Ti3:i ci.tTT~j ?C?X|XKXI„FC fx?n -.xC/xx ̂ rcrrct- fx~ vo s\, 

j on TUa ,.,ww-3r>U1^ 1 Q C> rcr? P ~ xxi\7~X70ixr!Tcnxrr rw^xrctoixr^otXTtxii:tT~T/T~X7x«'TTT'i rxxcx., T-TTIur'^1.0" t;i.sx> c?TJ0T05^t^Tixi'g™0xix5 

v f-\~r'-,"it-fc.-fjj. c ,cs»T-. f> ft. j? ';'x,1x i>?*- '\ T* j-1.-^ /r^ , %-%. fy.-y>j f Art o. K-,1. /-I ry i ̂-. 1,0,rs.x] r 7x7 i ixf,TxTtyc £3 u.ixctxxrcrox^xinxi*/ tTortr ixxoyi'CiXTjxxtxci'TiXTtxx'c. I".T. 

I 0.0 _ topiitriin .odx,oitxs,;...CXTS.^ xvf ^lsx.i?^ic I Q r\t* 1 2£1 xii!iatv-*X-n t~kii-t .717', i...?.xx VXAIIJ.^XCIXX'I i%'«uai/iv iriviririiii TXI.x-^fxy vfiix- x>i. •oxctiiists i utn/i t O~T5 vvit,'os.^s.it iixc 

l-» /"» \s\/;y. rx-vc % t-i, rv •« ft I'Ai-w.Ott o.:p.T_<"' -g-i .•"» rrtt"- -it gfi . . . . .. 
I./ij?^iVli^^X7|7Xirg ijriT^rfltiilXKTvyli^/ lixp' 1 ICTOt" CTTrfTI1^'oTvITXA|X7 

| 1 'T'^K j-x .i.f O-laJ. 1X"X_ r^.£„0_ia i~ I ^ •<•>*' Q 1_ S8 A tr-i. 1 O f\ Xf ?1-t afain, f' of - ;--1 f-1-%i I. » TTl.lV "CXTX11x7 STIX/ * r%; CIXXtxXTt V"^Xi wvtIX11'T.X^\./1. ou.l v/XTV \7 f C-XlXXTrra i CTT" fC*" I .s^CT. VX llvl XZTTt"^. l^;T~VwtT>CJ tFT* 

t'±i'C> W'iiiv v-lit 

<^A r, l^^tU 4-Ut* A ,,H tavr^ n km;ma » 
uwlivi"' tii.ii-i ' ci-" Lwi i gTOTi iv/' i. i iv i w^O~C;t.Tl'C< i"I ^ '.3i i vi|U.vaivvi uutuTv » vi uiiu su"I1 \J'.S~ Ci"£.C; :ITw'VCla w" Iwfwl ^7X 

•t :t">f arflff 1,1-i of.in. / yr'P. ^ ivl-t r.n-> .. QfiVi o 1 fp . f-l-t 1 .£»•%• r^.! jr."s,.:(: .ifita.v~irAcyi.../:\:f .:£: l.-t £»• « IlTiX^"V^Tt"'tX"IXlT iT^ ^T^CtTwi. "TiiSTlTl'^ xrr~ ' 1'WVi vi IiTn^l^^TT v/1. XII^'"TTj 

1 O 0 T' In o. A/vrnni P- P-fI! 'j"? TY> <1 'f f'-j^ 1 H 1 "f.T*? C I 5?. *V I. .r.y « i. i.iv ^xTrii.prcik.v?! j^crtxcrcccri~c^xtw\Ti corix \Tt £j.rx"T" ^r?iTw^rrr^.-nxixrx.o irx^ ,r Q1 ».4, 
l^jpT^£v^~Trvw«w"TCtC-"Ql"COriX' ^.TT"^ vzTZw~X^nr~X"'nXZTil.o irX"5"'?~"i^7 ,t~? .1" ^,,,W"iiVi'''WlxJl''''t'f3K> 

oonno fl-t ry f"»In •% ct l;£i rt^a^^y.'Ql'v^. .fi , i •» -v%fy.-t~k % i' * At ex T A c^, 4--s •>••<•- f 1% <-ts"'s.'t- ft /\ Ics f-s. 1 ci i_i"\ in/l i/'> d. rtu.TTrI*C7I K7XXXtZ5XZ O.TV i.AxCE'«wi.ii.TFv CtJ 2^^'TCtTltv 51 Xli CIl.l.Kr?T« tQ.tn.V5 CXl^ TTnTt |T7CI 1 Cf'ClKTi"i t'ClX/rO tX? XX"IXI'I:C/"CIlw Ct 

-ffr-fl- »-B j> i:'t i x o A1 ,cy. I /•-< tfi- >, ,/\4- f t-s.1 '•'? f-'i 1 tf\? /-y 4- -v% o •n-'f t 1 /•-i.yt.ol'^Tpi.. A fif-rt 1 £-.yy ;/:»1 c ^t.i^,--!. ti A ....na-H-i t:s A w ak 1 a xii'tTc p'uT!rxJ cixTriDryxc rrro«uOTi \TX. rtxe/jr/xctrxtiirt..y c^x^/ois ti!tiAjxrcvL?Tv.' Qvu^tci- IX'^^FST^OTJAX IS o'wv5\/xixr^Tcrttr'iiXx^^i'cit>xw 

1 r\rK*i 1 st,*"* /•>-{ f'1->^'>.. .;txl> rro 1 Tf"^ / <"">• 4 ^ '"nil-1 /:•> ^'1 O f' e>- 1 C 1\'/w'o11\;xi 1 vtx rat plui'filit) ^.>1: ^:r«TQ;'''''tO>''wlT37 

.! Cjl rF>1-^pt r'f"^!T^T^iiffAy .?*frA^rl!T^.,'~x.rliirn"t.. rvf - Qfz^ c?fyTt{~*-vp',iF' •p;v*2t T\*\vfif!f*t\ XTrn rirt.r"vtii.ri|7utvi i^c^zttxzc/ i\z~T.TtK^zizzzxrtZi. xy i xz^exziiziZ. I"y zii«,• vv iircrpwiii x^'^^^oVXXiix-'_TiTC:_xrix3T~p/ciTXixxi^?xl cctT/xr. 

fl-t J"> t p-f'ft 1! <*%•<•*> n A'THCTO <3. i- -i iy f- •i'to-H-lfj ATt i l> f*. fT ir\'i">s S?tA 1 +~, j-1~,. a. 1-H.l ? 4^4- jO,** Cl"lv IX!XnxXSCXIXTII"X CX^XirfvX(Xrvri?TI 3L ia'Piv' tv i.7w ^WiJ.CxTIX^Vi illlv tXTw~otSXTwl. »• 

1 0 A Pl-^irs. / V /-> 13.1.T/VI I ~t- «-oo/|riku:.i fXj"'-zljl..'$X$"l3 J'X f O 3"5i_s. J' tZi..«:>i /Ai' ../"*. I O..?, *yt C\ _.l 0 D /"S.f* I i 1"^ Y-f ? l-\ ^.-f.T^r.% 1 ->'< 1» t: txl 1 y"~t", "1. r.fC;"x^C?tl'X|:'n3X"1C;T' IX/Tt^'CttTTC" XTXVCrrlTllX"t^l~T3:tI y "X7TI.V KT£'~KZlXlTX:iTi3 iy'^Z'"X7t f.~y~Zj* "mlvK;iIl tll'^ Xli'trt 

m p f. fr /_v i -g-', /~> 1 i. 1 A. -:> t"- '{• l-i. c\ or'f-tisA.rtaKla: A o f-r-, Im'/ali"' 't i t^v. fv^. li i^of' y»fti"f'ti-ii''sytokia 1 AAofiAtt O. y. A. r% c- c:>. r^-%-% A TTT'^TJtJtX^'ZZ "xXI^rrtTO-wo"" kaXW~|7IlIXlxlt^iXurt/l^"™tlTSTCr xwvwT^'",tS,p^X> ill'w xii ZSZ^^JTXl. tXlxtXiiuX?xt^l;rjCXfrl<:tTi'r"IXXiviTt"tTwC^C7riXC 

"\AyA^AA:\4kx\AAA^A\.A'^~i^ttA\.QA'&^AB 

1 (K A At ty. j-»-« ^1 % (itri ki'ifiA-n fifpfam 4Ai> A ', l--^i ~itf t--. / A o f'? »Y^ 
Xt?X/ » ' IT^ fcd XXToXI^ i O EX ti v/Xl D y tStwlli XOi T fXT 

irxtf 

'~\~^tuZt€t'~~izfc}Ztyvt"TT7'ZZZ€lXJTT~t5~y' 

.. . .. .. .... . , . .. AAtnm'i p Oilrar\jiiS"ort;Tt;TiX\i'fix3''yT;TtCxir'iXTinT/txtT 
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x%rirv$3^TixTij 5 

ft A oi ''a {• rxt^rx-i nfi/.U'' Jcr\ rt W? i PI'<:.>•<-• •' y-. *H"». f>- f-y-. o-yyt r\x"x r fri nfAi'Q rlrcff-* ^ ^ r, f*--. 1 -; t -vrt I f f-T y »"vf_±3 O **f \ f! ,-•».*"» ol" 41 iictit-i iiii iiitilivvi £1/ v^\7XXO^«;ttrTl t?U i:iCt^n.i tt.lO IfiCtTlt,?! J TO' tTOrtl'iTiT.tTtl't: 

d-S.t3 1^Yv 1 **' thc pIiij*£ility 0| c~gf.o iQ'y-r^iI3C1111^ ~';f'Ocl' j— cJCvSQ-wiiicl'^.ri'"r 1 ovo 1 s o^~ 

rl ni-ft f. a t-t /-I sy->,~ {-^. n fy.-.f'-t. r\ if\ nt £; ! annl r-* />, f \ f 1 l"j/a ...o * /vf-H c/"k "ft ,-4 M /*» / \ o 'iSiri i'V\ fKi"' 1-st > •{••£/>.*•" r* rirof • <cu.tta i5w.il!ci IO txiv- *>nLfawiitTci" xii> r:t.i"o't "I:xtt5t5'jt 

/"»v%t-^-ft'iyii pin fY o. ~f~-? gQO'frwl 1 / <r.'.v1 nnfi oil A o.fo 1 a.-? i/r.*1 f Tny><-r <"s 1 y-j,T ;/>.'? -p ^ 1r£\v£}.f.i- f-1", * v f- « <-'• rvj<<;>»xf <t: 
.• "iT-i i i J- V s. £>4->. i: t-"*^N i V *5*/ £ KJS X i"CX V X.& Ji V W"£ X "t.X L-

f li n-it ir\-r> 11 "fr-A 1 ,o>v ; <r.*.)i r\ 4: -a ••-•-•. i~ 4- 4-1*, •*-»<-<f -mart's i anf ,-^/1 /"I n, r o Lpsi^/r.jkl trmXTTTI C7C|d"Ctl VC? orxV"Tv>' v V'i tTiV' I'l'itwl 'C-'vifi. t;71 i i: C-i| tiCtTtv-y. "'Ls.'it'lXX'~Tt*~Y~''wtT 

.| Tli.c clnts dr;tnhution svsfsn? o-^ clci.!"-'!'! 19^ wli^rci P ci/v^n 'if"*nclor ir? to scucj to : 

1 f\ r* sij- ty -f~f -j •t~j"'f-% c.'i t~ /\-fn .o. f\4' j-}-^ ct -*.-«> 1 •> t «+>"y 1 t "ft r i"%4 c-'( s X's c. a.r i"1 r:.^: r--, I-* c\ c< ;--?-"S fho T-»4 •« r f\ (i ,--w» ,-\ tii /I maopo/'a 
IwClkS I-'' U ILti ' IITCX \Ti~TX7~~\D i. t^TV jJ IXkl'iTTlXj' \7T~ CTOTTD'C/X' 1 W1 wis ̂  i 

p'A'm|i'>f'K''in<v <'» nt'-'A/'v/'-t. j-% ,-•$ fg/fnacfgi'-j nolo 1 /at yp.1 1 I r4fttr\ 1 f r.*1 r* 1-<; >•; •?-<, <-<• fy } ,->r TI nitur 

rs/'v ry<j f n-j-'y 1 ax 
V/ J! W'O .C -V l%z s~v*'X f 

a.t ?ct±£feysrii jn>f . /"'-.1 aim l..CI/-i .. fc*y'£*3-rt. POAAII ^1 -maoi:' A rsa v <-• c-cx'^i -%i n f 1--. r rrjT?v\>rxx™/x w^xcxriix i :^xr^ FFIICTwTrr^rrc7^T^vxrnTcT^Tixx!ro»4£v~rt!j'"^.swirxt—TFTVTfv 

l^siiyisrsl"'lllll'P'""' Clf" cjtitS 11A 1*?vl^'l'v'T^ 

IXlS ' % 'S1t. fr> /4 i'l.-a C-f'yi-W'' ^1"' Q x fctf £&*•**%,...£%•£ f> ~v >' An/a /"v,. .4: /'.loimf 1 "^-.0. '1 OT Ti r I-s. r.xi'-i:>.} -;-, f-l-j /j rsi-r 1 'f/'v-'rl'-i ~i~y'xyy rrortjEii-ii' %xr kTixrrf cs.1 t,itT7iT~3'^'' a sX' ixr~t::ri: co.Tjj;' •"uiiV' xTi™i^7iiTrnTS t~y^T~ix) i~y*~f~i— 

•ft f 1-. t'Yfii-*£%.?<• .i'l~k£h t-»t 1 .c<:.f.fws-> o. K <au-n/"l£»y .flto. 1^. &*** ,^1 /:vt- -»t"\ t•$"» rr W/v/"vL>"1/ ft 1<->f ? /••< I. wi. wf/wi c^iTxT^«rvtT^ix\^~5:>^x&xxxzi. iXJ" jiOTV £x~xFcrc^Tre>irT Vnv ntJJKTOt rM'VTtXtt'2Tt7^^TCfx7l5ClX%7t^^M^^"Xtl1:yirltlxttrtv: 

<-» at,-a/l tt r < t In -r-K 1 t »'o1 %i; x? ,r\T t «;.1-^-1 o r\'s j-'t I citT 1 .••< xzxy\5^yC'X~,tcCiKx vv'rcxi—a-ro^prararrt.T cr!i.~|.'jixrTi11'Tx^xstxxQ iv v^XTityr 

I C.)Q iie dQ-t^i•• ciistrifetilioH ^VSCWTXI.' ol ^•IS.UTI 1.^3 ^'''iiGTwiii boolclvw^oii^^' J0i^0'i^>yi.s.£i'0iT 

of claims 198 or 199 whc . |K, 

•5tn l o f' j /v-y-j •> ooo « j!' tJi^i.OX'" 1' xi.i xtr? i 1.11 ci c i5^I'r V' \/ n. I'p XTjvts' n. t UTt w"3"t'C£i n 

^rrcvn-r-

OA1 T'k^ Antn T"s lTTX^™*vJXtC,0 0~Ti!5XI t 0"CTtT'C iin vui i.n. aiij V'lfvvn 

Q'P fllfA H /->f TJ..'"Tl1"P {"".^11 *? 1-111 o-i-j/1 n 1 !r.a.-t*> /'yfl-ii ^-r', ? trl /: A i. i.v^'L.^o%X'<: vi.i'w M.I.W ».»'^w'i xo wx %.'•' 4^5'•/•-' "'/ > x a *- x w*x vyl j.!^:xi.xCA J*v^ i.'.x w1 X i C-l x ^'r i;..j w 

f'-Il f:'- 'Fl !*gI f' T*.<a/r| | •; f*.o t'f*^ -fl.raffs Ifcvt/pil f.v^/'l .ot| I f^'|" j"|l f- -| I o 1*% H.1*..7"? V* O' f fyf 'i yif'P'f.T.giinl!:. |"1"s le-. .rrfoo f-l't oft -i< xxi^ rriroixrwvTci^xxc^'or'axsrcn itXv"OT'~uxriiX"xxxr~TTx~~!ro"!c- rwvXyXT^iiTi'TTrsrg'^x \'xs ixtxcx'O'kTt 

iAC-n i ry. 1 ..j'f't. t'll ^ 1 ^-'ii 7A1 11-*.!?-P t' cl'lisi vu utEI i;v;»'" UiCi iv v vJ.'"ui lTiroTw,'l3'L'X'n~CXiw XX£'',LSV'''XC;^|Xt"v'k,TIX7CT™XTOX?X™Zw'TXX^' 
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.'P/.1P . T.bia A o- X.o /j.t r:*v% r\-f rsyr-yr r>.-s% c\ A-P Aloimo 1 OS i/% PA I fi-t .p. A n j- o j-Vt t-zx\>xi-. n.Xs/ vi^xtT^5XiT5TriXT&ixi^/i.s. o^jTjTorrr^rri OTXT vrnv< ^Tt^^Tnrrrit?r^y i? wtlfcicl.ti"" 
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^H"l_/2. The method of 3.n.y of claims to~-~4"0 i. lo 2, further comprising: 

sending, by the computing device, the first snapshot message to a second recipient; and 

sending by the computing device the second «piale-deltasnap message to the second 

recipient. 

34-2173. The method of any of claims-30a-t€>-344 1 to 7 or 172, wherein sending the first 

snapshot message to the first recipient further includes tailoring the first snapshot message 

according to first preferences specified by the first recipient, and sending the first apdrrte 

deltasnap message to the first recipient further includes tailoring the first tylate deltasnap 

message according to the first preferences. 

£4-3-174. The method of any of claims 1 to 7 or 1.72 to 173-20#-te--3-4-2-. wherein: 

generating the first snapshot message further includes organizing the state of the data 

source at the first time into a plurality of first data levels, each data level specifying a level of 

detail of the data from the data source; and 

generating the first -deltasnap message further includes: 

organizing the state of the data source at the second time into a plurality of second 

data levels; 
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determining a difference between the first data levels and the second data levels; 
and 

generating one or more actions to be included in the first update—deltasnap 
message, the action being based on the difference between the first data levels and the 
second data levels. 

•244175. The method of claim-24-3- 174, wherein the actions instruct the first recipient to 
modify one or more first data levels to reflect the state of the data source at the second time. 

3-14176. The method of any one of claims 34-3-174 or 3-14175, wherein the first data level 
represents data from a data source that is more frequently requested than data represented by the 
second data level. 

344177. The method of any of claims-£Q#-te-S4^ 1 to 7 or 172 to 176, further comprising: 
generating, by a computing device, a snapshot message into a first buffer; 

sending, by the computing device, the first snapshot message from the first buffer to the first 
recipient; 

sending, by the computing device, a second snapshot message from the first buffer to a 
second recipient; 

generating, by the computing device, an update- deltasnap message into a second buffer; 
sending, by the computing device, the first ngdate-deltasnap message from the second 

buffer to the first recipient; and 
sending, by the computing device, the second ttpdate-deltasnap message from the second 

buffer to the second recipient. 

24-7178. The method of claim-34-6 177. wherein the first snapshot message includes the 
first data level, and the second snapshot message includes the first and second data levels. 

24-&179. The method of any one of claims 24-6-177 or-24-? 178, wherein the second apdate 
deltasnap message is a first portion of the wdate-deltasnap message in the second buffer, and the 
second wdate-deltasnap message is a second portion of the -apdate-deltasnap message in the 
second buffer. 
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24-9180. The method of any of claims 344-177 to-34-& 179, further including generating a 
first partition table in the first buffer at a location after that corresponding to the snapshot 
message in the first buffer, the first partition table being configured to indicate a first 
partitionable location of the snapshot message and a second partitionable location of the snapshot 
message. 

330181. The method of claim-34-9 180, wherein the first snapshot message includes the 
snapshot message up to the first partitionable location, and the second snapshot message includes 
the snapshot message up to the second partitionable location. 

334-182. The method of any of claims 34-6- i. 77 to-230 181. further comprising: 
sending the first snapshot message to a first subscribing device and a second subscribing 

device; 
generating a plurality of update deltasnap messages, each of the plurality of deltasnap 

update-messages representing a difference between a first state of a dataset at the first time and a 
subsequent state of the dataset at a time subsequent to the first time; 

sending a first portion of the plurality of ttpdate—deltasnap messages to the first 
subscribing device corresponding to a first conflation rate; and 

sending a second portion of the plurality of ttp4afe-~clel.t3.snap messages to the second 
subscribing device corresponding to a second conflation rate. 

3-23183. The method of claim-334- 1.82, further including: 
before sending the first portion of the plurality of apdate-deltasnap messages to the first 

subscribing device, tailoring the first portion of the plurality of update deltasnap messages 
according to a first preference defined by the first subscribing device; and 

before sending the second portion of the plurality of ttpdate-deltasnap messages to the 
second subscribing device, tailoring the second portion of the plurality of «pdate~deltasnap 
messages according to a second preference defined by the second subscribing device. 

333-184. The method of claim-333 183, wherein tailoring the first portion of the plurality of 
wdate-deltasnap messages further comprises truncating the first portion of the plurality of update 
deltasnap messages according to the first preference of the first subscribing device, and wherein 
tailoring the second 
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portion of the plurality of aptkrte-deltasnap messages further comprises truncating the second 

portion of the plurality of ap4ate-deltasnap messages according to the second preference of the 

second subscribing device. 

334185. The method of any of claims 334-182 to-33£ 184, further including: 

when a connection to a third subscribing device is detected, sending a third portion of the 

first: snapshot message to the third subscribing device; and 

sending a third portion of a most recent one of the plurality of ^gdatfr-deltasnap messages 

to the third subscribing device. 
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234-186. The computer readable medium of any of claims 33§-te-£3-68 to 14, wherein the 

instructions farther cause the machine to: 

send the first snapshot message to a second recipient; and 

send the second *ydate-deltasnap message to the second recipient. 

£42187. The computer readable medium of any of claims ££§-te—2-348 to 14 or 186, 

wherein sending the first snapshot message to the first recipient further includes tailoring the first 

snapshot message according to first preferences specified by the first recipient, and sending the 

first -ttg4ate-deltasnap message to the first recipient further includes tailoring the first «pdate 

deltasnap message according to the first preferences. 

434188. The computer readable medium of any of claims 244-to4448 to 14 or 186 to 1.87, 

wherein: 

generating the first snapshot message further includes organizing the state of the data 

source at the first time into a plurality of first data levels, each data level specifying a level of 

detail of the data from the data source; and 

generating the first wdate-deltasnap message further includes: 

organizing the state of the data source at the second time into a plurality of second 

data levels; 
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determining a difference between the first data levels and the second data levels; 

and 

generating one or more actions to be included in the first Bp4ate-del.tasn.ap 

message, the action being based on the difference between the first data levels and the 

second data levels. 

334189. The computer readable medium of claim-5^3-_188, wherein the actions instruct the 

first recipient to modify one or more first data levels to reflect the state of the data source at the 

second time. 

33#! 90. The computer readable medium of any one of claims 33-3-188 or SMI 89, wherein 

the first data level represents data from a data source that is more frequently requested than data 

represented by the second data level. 

3r»-> iVf. The computer readable medium of any of claims-255-te-333 8 to 14 or 186 to 190. 

wherein the instructions further cause the machinc to: 

generate a snapshot message into a first buffer; 

send the first snapshot message from the first buffer to the first recipient; and 

send a second snapshot message from the first buffer to a second recipient: 

generate an wdate-deltasnap message into a second buffer; 

send the first -deltasnap message from the second buffer to the first recipient; and 

send the second wdato-deltasnap message from the second buffer to the second recipient. 

33? 192. The computer readable medium of claim~336 191, wherein the first snapshot 

message includes the first data level, and the second snapshot message includes the first and 

second data levels. 

3M193. The computer readable medium of claims 2-36-191 or 3-32192, wherein the second 

ttpdate-deltasnap message is a first portion of the ttp4ate-deltasnap message in the second buffer, 

and the second ttpdaie-deltasnap message is a second portion of the wdate-deltasnap message in 

the second buffer. 
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33-9194. The computer readable medium of any of ciaims 33-6-1.91 to £3-81.93, wherein the 

instructions further cause the machine to: 

generate a first partition table in the first buffer at a location after that corresponding to the 

snapshot message in the first buffer, the first partition table being configured to indicate a first 

partitionable location of the snapshot message and a second partitionable location of the snapshot 

message. 

340195. The computer readable medium of claim 334)194, wherein the first snapshot 

message includes the snapshot message up to the first partitionable location, and the second 

snapshot message includes the snapshot message up to the second partitionable location. 

344-196. The computer readable medium of any of claims-33>4e-340 8 to 14 or 186 to 195. 

wherein the instructions further cause the machine to: 

send the first snapshot message to a first subscribing device and a second subscribing 

device; 

generate a plurality of wgdate—deltasnap messages, each of the plurality of update 

deltasnap messages representing a difference between a first state of a dataset at the first time 

and a subsequent state of the dataset at a time subsequent to the first time; 

send a first portion of the plurality of irodate-deltasnap messages to the first subscribing 

device corresponding to a first conflation rate; and 

send a second portion of the plurality of update deltasnap messages to the second 

subscribing device corresponding to a second conflation rate. 

343197. The computer readable medium of claim 344-196, wherein the instructions further 

cause the machine to: 

before sending the first portion of the plurality of «g4gte-deltasnap messages to the first 

subscribing device, tailor the first portion of the plurality of eltasnap messages according 

to a first preference defined by the first subscribing device; and 

before sending the second portion of the plurality of update deltasnap messages to the 

second subscribing device, tailor the second portion of the plurality of update-deltasnap messages 

according to a second preference defined by the second subscribing device. 
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343-198. The computer readable medium of claim 343197, wherein tailoring the first 

portion of the plurality of wpdate-deltasnap messages further comprises truncating the first 

portion of the plurality of apdate-deltasnap messages according to the first preference of the first 

subscribing device, and wherein tailoring the second portion of the plurality of ttp^ate-deltasnap 

messages further comprises truncating the second portion of the plurality of ttpdate-cleltasnap 

messages according to the second preference of the second subscribing device. 

344199. The computer readable medium of any of claims 343196 to 343198. wherein the 

instructions further cause the machine to: 

when a connection to a third subscribing device is detected, send a third portion of the 

first snapshot message to the third subscribing device; and 

send a third portion of a most recent one of the plurality of wtoe-deltasnap messages to 

the third subscribing device. 
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25+.Q0- The system of any of claims 34§-te-3^-Q15 to 21, wherein the message sender is further 

arranged to: 

send the first snapshot message to a second recipient; and 

send the second ttp'Circfctr^ -deltasnap message to the second recipient. 

253-01. The system of any of claims a4g--te~2§4-15 to 21 or 200. wherein sending the first 

snapshot message to the first recipient further includes tailoring the first snapshot message 

according to first preferences specified by the first recipient, and sending the first -update 

deltasnap message to the first recipient further includes tailoring the first m^rte-deltasnap 

message according to the first preferences. 

233-02. The system of any of claims-24§-4€>-3»2 15 to 21 or 200 to 201. wherein: 
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generating the first snapshot message further includes organizing the state of the data 

source at the first time into a plurality of first data levels, each data level specifying a level of 

detail of the data from the data source; and 

generating the first ttpdto-deltasnap message further includes: 

organizing the state of the data source at the second time into a plurality of second 

data levels; 

determining a difference between the first data levels and the second data levels; 

and 

generating one or more actions to be included in the first gxtete-deltasnap 

message, the action being based on the difference between the first data levels and the 

second data levels. 

25403. The system of claim iS-3202, wherein the actions instruct the first recipient to modify one 

or more first data levels to reflect the state of the data source at the second time. 

25S04. The system of any one of claims 2S3-202 or 354203, wherein the first data level 

represents data from a data source that is more frequently requested than data represented by the 

second data level. 

25605. The system of any of claims 245-te-£5515 to 21 or 200 to 204, wherein the message 

sender is further arranged to: 

generate a snapshot message into a first buffer; 

send the first snapshot message from the first buffer to the first recipient; 

send a second snapshot message from the first buffer to a second recipient; 

generate an -deltasnap message into a second buffer; 

send the first «gdate-deltasnap message from the second buffer to the first recipient; and 

send the second wdate-deltasnap message from the second buffer to the second recipient. 

2#?06. The system of claim 254205, wherein the first snapshot message includes the first data 

level, and the second snapshot message includes the first and second data levels. 
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25S07. The system of claims 254205 or 2-5-7206, wherein the second wdate-deltasnap message is 

a first portion of the wdate-dcltasnap message in the second buffer, and the second «p€tete 

deltasnap message is a second portion of the apdate-deltasnap message in the second buffer. 

25-908. The system of any of claims 25-6205 to 2-58-207, wherein the data formatter is further 

arranged to: generate a first partition table in the first buffer at a location after that corresponding 

to the snapshot message in the first buffer, the first partition table being configured to indicate a 

first partitionable location of the snapshot message and a second partitionable location of the 

snapshot message. 

26009. The system of claim 25-9208, wherein the first snapshot message includes the snapshot 

message up to the first partitionable location, and the second snapshot message includes the 

snapshot message up to the second partitionable location. 

264-10. The system of any of claims 245-40-261)15 to 21 or 200 to 209, wherein the data formatter 

is further arranged to: 

generate a plurality of wdate—deltasnap messages, each of the plurality of -update 

deltasnap messages representing a difference between a first state of a dataset at the first time 

and a subsequent state of the dataset at a time subsequent to the first time, 

and wherein the message sender is further arranged to: 

send the first snapshot message to a first subscribing device and a second subscribing 

device; 

send a first portion of the plurality of npiate-deltasnap messages to the first subscribing 

device corresponding to a first conflation rate; and 

send a second portion of the plurality of update -deltasnap messages to the second 

subscribing device corresponding to a second conflation rate. 

26211. The system of claim 26-1-210, wherein the data formatter is further arranged to: 

before the sending of the first portion of the plurality of apAfc-delfasiiap messages to the 

first subscribing device by the message sender, tailor the first portion of the plurality of update 

deltasnap messages according to a first preference defined by the first subscribing device; and 
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before sending, by the data sender, of the second portion of the plurality of update 

deltasnap messages to the second subscribing device, tailor the second portion of the plurality of 

tmdate-deltasnap messages according to a second preference defined by the second subscribing 

device. 

263-12. The system of claim 262211, wherein tailoring the first portion of the plurality of update 

deltasnap messages further comprises truncating the first portion of the plurality of update 

deltasnap messages according to the first preference of the first subscribing device, and wherein 

tailoring the second portion of the plurality of gp4afe-d.el.tasna.p messages further comprises 

truncating the second portion of the plurality of update-delta snap messages according to the 

second preference of the second subscribing device. 

26413. The system of any of claims — $-267 j ' Cl±212, wherein the message sender is further 

arranged to: 

when a connection to a third subscribing device is detected, send a third portion of the 

first snapshot message to the third subscribing device; and 

send a third portion of a most recent one of the plurality of wptoe-deltasriap messages to 

the third subscribing device. 
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