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able to be used to adjust and/ or monitor the parameters of the
on-board diagnostics computer of a vehicle to ensure peak
performance and detect errors.
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A user couples the reprogramming device
to one or more embedded systems.

A user selectively adjusts and/or monitors
the parameters of the embedded systems
using the user interface.

A user operates the embedded system

according to the adjusted parameters.
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METHOD AND APPARATUS FOR
EMBEDDED SYSTEMS REPROGRAMMING
CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the bene?t of US. Provi
sional Patent Application Ser. No. 61/489,580, ?led May 24,
2011 and titled, “METHOD AND APPARATUS FOR
EMBEDDED SYSTEMS REPROGRAMMING,” Which is

hereby incorporated by reference in its entirety for all pur
poses.

system and the device for reprogramming. The device is
portable. The device is releasably coupled to the embedded
system. The device is permanently coupled to the embedded
system. The embedded system comprises a motorcycle on

board computing system. The embedded system information
is selected from the group consisting of horsepoWer, speed,
rpm, torque, fuel economy parameters, emissions parameters
and internally stored variables. The application is further for
Writing a unique identi?cation code to the embedded system
to alloW an initial reprogramming and preventing any addi
tional reprogramming except to return the embedded system
to an initial state or a reprogrammed state. The application is

FIELD OF THE INVENTION

[0002]

The present invention relates to the ?eld of repro

gramming. Speci?cally, the present invention relates to the
?eld of reprogramming embedded systems.
BACKGROUND

further for modifying a boot loader of the embedded system to
accept larger amounts of data per singular Write event. The

application is further for temporarily increasing a baud rate
communication speed during a reprogramming event. The

application is further for reducing required instances of veri
?cation of received information. The application is further for
altering checksum calculation routines to accept longer Write
streams betWeen checksum calculations during reprogram

[0003] Currently, most vehicles include embedded
on-board computing systems for controlling various param

ming.

eters related to the performance of the vehicle. HoWever,
often these embedded computing systems fail to provide a

embedded system on a vehicle. The device comprises a

user interface or other means for adjusting the initial state of

memory for storing an application, the application con?gured

the parameters of the on-board computing system. As a result,

for presenting a user interface con?gured for displaying
embedded system information and receiving an instruction,

a user is unable to selectively adjust the systems to meet their

particular needs.
SUMMARY OF THE INVENTION

[0004] A reprogramming device is able to be used in repro
gramming embedded systems, including but not limited to

both microprocessors and integrated memory storage
devices. The reprogramming device comprises a micropro

[0006]

In another aspect, a device for reprogramming an

increasing transaction capabilities betWeen the embedded
system and the device for reprogramming, extracting the
embedded system information contained on the embedded

system using an embedded system interface, sending the
instruction to the embedded system using the embedded sys
tem interface, reprogramming the embedded system informa
tion on the embedded system With the instruction and a pro

communication over multiple protocols contained in a por

cessing component coupled to the memory, the processing
component con?gured for processing the application. The
device is portable. The device is releasably coupled to the
embedded system. The device is permanently coupled to the

table package designed for both one-time and multi-occur

embedded system. The embedded system comprises a motor

rence use scenarios. In some embodiments, the reprogram
ming device is able to be used to enhance one or more

cycle on-board computing system. The embedded system

cessor, a memory programmed With softWare to accomplish

the reprogramming of distinctly different embedded systems
architectures, and one or more hardWare devices that facilitate

attributes of performance of existing embedded systems
through the recon?guration of internally stored parameters.
In some embodiments, the reprogramming device is also to be
used to extract and receive information and instructions from

existing embedded systems and enable useful presentation of
this information. As a result, the reprogramming device is
able to be used to adjust and/or monitor the parameters of the
on-board diagnostics computer of a vehicle to ensure peak
performance and detect errors.
[0005] In one aspect, a device for reprogramming an
embedded system on a vehicle. The device comprises a

memory for storing an application, the application con?gured
for presenting a user interface con?gured for displaying
embedded system information and receiving an instruction,
extracting the embedded system information contained on the
embedded system, sending the instruction to the embedded
system and reprogramming the embedded system informa
tion on the embedded system With the instruction and a pro

cessing component coupled to the memory, the processing
component con?gured for processing the application. The

information is selected from the group consisting of horse
poWer, speed, rpm, torque, fuel economy parameters, emis
sions parameters and internally stored variables. The appli
cation is further for Writing a unique identi?cation code to the
embedded system to alloW an initial reprogramming and pre

venting any additional reprogramming except to return the
embedded system to an initial state or a reprogrammed state.

The application is further for modifying a boot loader of the
embedded system to accept larger amounts of data per singu
lar Write event. The application is further for temporarily
increasing a baud rate communication speed during a repro

gramming event. The application is further for reducing
required instances of veri?cation of received information.
The application is further for altering checksum calculation
routines to accept longer Write streams betWeen checksum

calculations during reprogramming.
[0007] In another aspect, a method of reprogramming an
embedded system on a vehicle, the method programmed in a

memory of a reprogramming device. The method comprises
presenting a user interface con?gured for displaying embed
ded system information and receiving an instruction, increas

ing transaction capabilities betWeen the embedded system
and the reprogramming device, extracting the embedded sys

application utiliZes an embedded system interface for sending
the instruction to the embedded system and extracting the
embedded system information. The application is further for

tem information contained on the embedded system using an

increasing transaction capabilities betWeen the embedded

embedded system interface, sending the instruction to the

Nov. 29, 2012

US 2012/0303946 A1

embedded system using the embedded system interface and

[0013]

reprogramming the embedded system information on the
embedded system With the instruction. The device is portable.

102 comprises a microprocessor 104, a memory 106, a user
interface 108 and an embedded system interface 110. The

The device is releasably coupled to the embedded system.
The device is permanently coupled to the embedded system.
The embedded system comprises a motorcycle on-board
computing system. The embedded system information is
selected from the group consisting of horsepoWer, speed,
rpm, torque, fuel economy parameters, emissions parameters
and internally stored variables. The method further comprises
Writing a unique identi?cation code to the embedded system

memory 104 stores and/or is programmed With softWare such
as a recon?guration module to be processed by the processor

to alloW an initial reprogramming and preventing any addi
tional reprogramming except to return the embedded system

interface 108. In some embodiments, the user interface 108 is
able to be external or omitted from the reprogramming device
102 such that the device 102 couples to the user interface 108

to an initial state or a reprogrammed state. The method further

In some embodiments, the reprogramming device

104 to accomplish the reprogramming of distinctly different
embedded systems architectures as described in detail beloW.
The user interface 108 is able to comprise a display and one or

more input devices for displaying the monitored parameters
of the system 99 and providing an interface Where the user is

able to adjust said parameters by inputting commands into the

comprises modifying a boot loader of the embedded system
to accept larger amounts of data per singular Write event. The
method further comprises temporarily increasing a baud rate
communication speed during a reprogramming event. The

When in operation. The embedded system interface 110 is

method further comprises reducing required instances of

1 02.

veri?cation of received information. The method further

[0014] In some embodiments, the reprogramming device
102 further comprises additional hardWare devices 112 to
facilitate communication over multiple protocols contained
in a portable package designed for both one-time and multi

comprises altering checksum calculation routines to accept
longer Write streams betWeen checksum calculations during

reprogramming.

able to couple to one or more different systems 99 for receiv

ing input from and outputting data to coupled embedded
systems 99 during operation of the reprogramming device

occurrence use scenarios. In some embodiments, the hard

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 illustrates a reprogramming system accord

ing to some embodiments.
[0009] FIG. 2 illustrates a How chart for a method of opera
tion a reprogramming device according to some embodi
ments.

[0010]

FIG. 3 illustrates a block diagram of an exemplary

computing device con?gured to implement the reprogram
ming method according to some embodiments.
DETAILED DESCRIPTION

[0011] A reprogramming device, system and method for
use in reprogramming embedded systems is described herein.
Speci?cally, the reprogramming device is able to reprogram

microprocessors and/or integrated memory storage devices
such as vehicle on-board computer systems. As a result, the
reprogramming device enables a user to monitor and/or adjust

parameters of the embedded systems. For example, utiliZing
the reprogramming device a motorcycle user is able to couple
the reprogramming device to a motorcycle’s on-board com
puter and adjust the parameters in order to increase the per
formance of the motorcycle. In some embodiments, the
reprogramming device is modular such that it is able to selec

tively couple to multiple different systems such as multiple
different types and models of vehicles. Alternatively, the
reprogramming device is able to be permanently coupled to a
single embedded system such that a user is able to adjust the
performance of the system to suit their needs.
[0012] As shoWn in FIG. 1, a reprogramming system 100

Ware devices 112 comprise hardWare connectors for connect
ing to the embedded systems 99 as described beloW.

Alternatively, other hardWare devices 112 for communicating

With multiple systems 99 using multiple different protocols is
envisioned. As a result, the reprogramming device 102 is able
to be used to enhance one or more attributes of performance

of existing embedded systems through the recon?guration of
internally stored parameters. Additionally, in some embodi
ments, the reprogramming device 102 is also to be used to
extract and receive information and instructions from existing
embedded systems 99 and enable useful presentation of this
information via the user interface 108. In some embodiments,

the presentation of the information via the user interface 108

includes formatting the data to increase user-readability.
[0015] The reprogramming device 102 comprises a recon
?guring module that recon?gures the existing parameters of a
separate embedded system in order to enhance one or more

attributes of the separate embedded system’s 99 performance,
or the performance of objects Within the separate embedded
system’s 99 control, including but not limited to: increasing
horsepoWer, speed, rpm, torque, or other measures of gener
ated poWer on motor vehicles; increasing fuel economy,
reducing emissions, or increasing other measures of e?i

ciency of motor vehicles; enabling the extraction of stored

information, current operating parameters, internally stored
variables, or providing access to other sources of useful infor

mation Within the embedded system. In some embodiments,
the recon?guring module 102 is stored on the memory 106

comprises a portable reprogramming device 102 coupled to

and processed by the processor 104.
[0016] The reprogramming device 102 is able to be
designed for multiple con?gurations. In some embodiments,

one or more embedded computing systems 99. In some

the reprogramming device 102 is able to be used as single

embodiments, the reprogramming device 102 is permanently
coupled to the computing systems 99. Alternatively, the
device 102 is able to be selectively, releasably, Wired and/or

Wirelessly coupled. In some embodiments, the computing
systems 99 are a part of a motorcycle on-board computing

system. Alternatively, the computing systems 99 are able to
be part of other vehicles or other types of embedded systems
as are Well knoWn in the art.

instance and then discarded. For example, the recon?guring
module of the reprogramming device 102 is able to be con
?gured to Write a unique identi?cation code to the embedded
system in order to alloW an initial reprogramming, after
Which the reprogramming device 102 Will no longer repro
gram any other embedded system 99, except to return the

initial system to its original programming state having the
initial values/ setting for each of the parameters. As a result,
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the reprogramming device 102 enables the intended user to

alternate betWeen the modi?ed system and original system,
While preventing the reprogramming device 102 from being

[0020] In some embodiments, the reprogramming device
102 is designed to expedite the reprogramming and recon
?guration of embedded systems 99 over other means of repro

used on multiple different systems. In some embodiments,
after the ?rst use of the reprogramming device 102, a ?ag is
set to prevent the reprogramming device to be used to repro
gram a second device. Any other implementations are pos
sible to limit the use of the reprogramming device 102.

gramming through the use of softWare. For example, the
reprogramming device 102 is able to modify the boot loader

[0017]

standard during the reprogramming event as Well as reducing
the required instances of veri?cation of the received data by
the embedded system, typically by a factor of betWeen eight
and thirty-two. The reprogramming device 102 is also able to
alter the checksum calculation routines to accept longer Write
streams betWeen checksum calculations during reprogram
ming, typically extending the amount of data received prior to
checksum calculation from betWeen eight and sixteen bytes

In some embodiments, the reprogramming device

102 is able to be used multiple times, either for the same
purpose on one or more embedded systems 99, or for several
different applications on one or more different embedded

systems 99. In some embodiments, the reprogramming
device 102 is temporarily connected to the embedded system
99, and externally poWered through the use of Wall mounted
inverters, or clip on poWer leads, for the purpose of repro
gramming or extracting a speci?c amount of data from the
system 99. Alternatively, other external and/ or internal poWer

of an embedded system 99 to accept larger amounts of data

per singular Write event. This modi?cation comprises tempo
rarily increasing the baud rate communication speed above

sources are envisioned as are Well knoWn in the art. In some

to betWeen sixty-four and one-hundred-tWenty-eight bytes,
signi?cantly reducing overall duration of the reprogramming

embodiments, the reprogramming device 102 Will remain

process.

permanently, or semi-permanently installed on the embedded
system in a hard Wired con?guration for the purpose of con

[0021] In some embodiments, the reprogramming device
102 is designed to alter embedded systems 99 through the use
of softWare in order to facilitate real-time reprogramming

tinuous, periodic and/ or selective reprogramming and adjust
ment, and for monitoring and extraction of a continuous data
stream from the embedded system 99. In some embodiments,
during the ?rst use of the reprogramming device 102, the
reprogramming device 102 receives an identi?cation number
of the embedded system 99, so that the reprogramming device
102 is only able to be used With that embedded system 99. For

example, the reprogramming device 102 compares the stored
identi?cation number With the embedded system identi?ca
tion number each time the tWo are coupled, and if a match is

not detected, the reprogramming device 102 Will not function
With that embedded system 99.
[0018] In some embodiments, the hardWare devices 112 of
the reprogramming device 102 comprise one or more inter

changeable external hardWare connectors such that the repro

gramming device is able to couple to multiple embedded
systems 99 of varying origin. AlloWing the use of a variety of
external hardWare connectors 112 enables the reprogram

ming device 102 to potentially communicate With embedded
systems 99 from different manufacturers, or With systems of
different generations Within the same product family. In some

during future reprogramming events. For example, after the
initial use of the reprogramming device 102, the code con
tained Within the embedded system 99 is able to be recon?g
ured in a semi -permanent manner through the use of modi?ed

communication subroutines and by enabling existing com
munication hardware With the embedded system 99 to alloW
the modi?cation and retrieval of stored data and parameters
While the embedded system 99 is still operating under its
intended purpose. An example of this feature is able to
include the addition to the embedded system’s 99 code of a

simple communication subroutine designed to constantly
read from the embedded system’s 99 existing UART or other,
communication infrastructure Without interrupting the cur
rent system operations, and to process the received informa
tion in a manner that permanently stores received information
so that the information is able to be referenced and acted upon
by one or more future processor operations. This capability is
able to be an alternative to disabling the embedded system 99

While under the process of reprogramming, and subsequently

embodiments, one or more of the external connectors 112

returning the embedded system 99 to a useful state once

couple and communicate With the reprogramming device 1 02

reprogramming has completed.

through one or more of an internally mounted ?exible Wire

[0022] In some embodiments, the reprogramming device
102 comprises softWare con?gured to facilitate the acquisi

connection, an internally mounted hard pin connection, and/
or an externally attached Wire cable connection.

[0019]

In some embodiments, the reprogramming device

102 comprises hardWare and/ or softWare that enable the use

of multiple different protocols such that the reprogramming

tion of information and stored internal parameters in real
time from the embedded system. In some embodiments, the

softWare is incorporated into the recon?gure module. For
example, after the initial use of the reprogramming device
102, the code contained Within the embedded system 99 is

device is able to communicate With multiple embedded sys
tems 99 of varying origin. In some embodiments, the hard

able to be recon?gured through the use of modi?ed commu

Ware 112 comprises one or more of line drivers of varying

nication subroutines and by enabling existing communication

voltage, single line communication integrated circuit adapt

hardWare With the embedded system 99 to alloW the access

ers, advanced netWork communication circuits, or other hard
Ware. In some embodiments, implemented communication

and to process the acquired information in such a manner as to

hardWare is able to comprise: 5v universal asynchronous

and retrieval of internal memory and operating parameters,

receiver/transmitter (UART), 12v UART, a K-Line of an on
board diagnostics device, a controller area netWork bus

be able to either store the information for future retrieval and
processing, or to export the information to an external
medium for vieWing, processing or an alternative means of

(CAN-Bus), and/or other communication hardWare. It is
understood that the reprogramming device 102 is able to be
designed to accommodate future communication protocols as

storage. An example of this feature is able to include the
addition to the embedded system code of a simple communi
cation subroutine designed to read registers of random access

they are developed.

memory (RAM) and periodically transmit this information
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through the embedded system’s existing UART, or other com
munication infrastructure, at a rate of between 8 and 512
transmissions per second.

[0023]

The operation of the reprogramming system 100

will now be discussed in conjunction with the ?ow chart 200
illustrated in FIG. 2 and described relative to FIG. 1. A user
couples the reprogramming device 102 to one or more

embedded systems 99 at the step 202. In some embodiments,
the device 102 is coupled to the embedded systems 99 via
embedded system interface 110 and/or the additional hard
ware 112. A user selectively adjusts and/or monitors the
parameters of the embedded systems 99 using the user inter
face 108 at the step 204. In some embodiments, the embedded
system 99 is deactivated before the reprogramming device
102 is used to reprogram the parameters. A user operates the
embedded system 99 according to the adjusted parameters at
the step 206. In some embodiments, the method further com

prises the user selectively switching the state of the embedded
system 99 between an initial state and an adjusted state uti

liZing the reprogramming device 102. In some embodiments,
fewer or more steps are implemented. For example, the step of
a user coupling the reprogramming device is able to be

skipped by using an automatic coupling implementation. In
another example, additional steps or sub-steps are imple
mented such as extracting information and sending instruc
tions or other information. In some embodiments, transaction
capabilities are modi?ed as described herein. In some
embodiments, some or all of the steps are performed auto

matically.
[0024]

FIG. 3 illustrates a block diagram of an exemplary

computing device 300 con?gured to implement the repro
gramming method according to some embodiments. The
computing device 300 is able to be used to acquire, store,
compute, process, communicate and/or display information.
In general, a hardware structure suitable for implementing the
computing device 300 includes a network interface 302, a
memory 304, a processor 306, I/O device(s) 308, a bus 310
and a storage device 312. The choice of processor is not
critical as long as a suitable processor with suf?cient speed is
chosen. The memory 304 is able to be any conventional
computer memory known in the art. The storage device 312 is
able to include a hard drive, CDROM, CDRW, DVD,
DVDRW, ?ash memory card or any other storage device. The
computing device 300 is able to include one or more network
interfaces 302. An example of a network interface includes a
network card connected to an Ethernet or other type of LAN.
The U0 device(s) 308 are able to include one or more of the

following: keyboard, mouse, monitor, display, printer,
modem, touchscreen, button interface, a device-speci?c cou
pling cable, a universal coupling cable and other devices. In
some embodiments, the hardware structure includes multiple
processors and other hardware to perform parallel processing.

Reprogramming application(s) 330 used to perform the
reprogramming are likely to be stored in the storage device
312 and memory 304 and processed as applications are typi
cally processed. More or less components shown in FIG. 3 are
able to be included in the computing device 300. In some

embodiments, reprogramming hardware 320 is included.
Although the computing device 300 in FIG. 3 includes appli
cations 330 and hardware 320 for implementing the repro

gramming method, the reprogramming method is able to be
implemented on a computing device in hardware, ?rmware,
software or any combination thereof. For example, in some

embodiments, the reprogramming applications 330 are pro

grammed in a memory and executed using a processor. In

another example, in some embodiments, the reprogramming

hardware 320 is programmed hardware logic including gates
speci?cally designed to implement the method.
[0025] In some embodiments, the reprogramming applica
tion(s) 330 include several applications and/or modules.
Modules include a user interface module for displaying a user

interface and receiving and sending information such as
instructions and stored data, a boot loader module for modi
fying a boot loader of the embedded system to accept larger
amounts of data per singular write event, a baud rate module

for temporarily increasing a baud rate communication speed
during a reprogramming event, a veri?cation module for

reducing required instances of veri?cation of received infor
mation, a checksum module for altering checksum calcula
tion routines to accept longer write streams between check
sum calculations during reprogramming and a use module for
limiting the use of the reprogramming device to a single use,
multiple uses or any otheruse scheme. In some embodiments,
modules include one or more sub-modules as well. In some

embodiments, fewer or additional modules are able to be

included.

[0026] Examples of suitable computing devices include a
personal computer, a laptop computer, a computer worksta
tion, a server, a mainframe computer, a handheld computer, a

personal digital assistant, a cellular/mobile telephone, a smart
phone such as an iPhone®, a smart appliance, a tablet device
such as an iPad®, or any other suitable computing device.

[0027]

To utiliZe the reprogramming device, a user couples

the reprogramming device to one or more embedded systems,

for example in a motorcycle. The user selectively adjusts
and/or monitors the parameters of the embedded systems
using a user interface. The user selectively switches the state
of the embedded system between an initial state and an

adjusted state utiliZing the reprogramming device.
[0028] In operation, the reprogramming device is able to
reprogram microprocessors and/or integrated memory stor
age devices such as vehicle on-board computer systems. The
reprogramming device enables a user to monitor and/or adjust

parameters of the embedded systems. For example, utiliZing
the reprogramming device a motorcycle user is able to couple
the reprogramming device to a motorcycle’s on-board com
puter and adjust the parameters in order to increase the per
formance of the motorcycle. Examples of such parameters are

horsepower, speed, rpm, torque, fuel economy parameters,
emissions parameters and internally stored variables. The
reprogramming device expedites the reprogramming and
recon?guration of embedded systems over other means of

reprogramming through the use of software.
[0029] The present invention has been described in terms of
speci?c embodiments incorporating details to facilitate the

understanding of principles of construction and operation of
the invention. Such reference herein to speci?c embodiments
and details thereof is not intended to limit the scope of the
claims appended hereto. It will be readily apparent to one
skilled in the art that other various modi?cations may be made
in the embodiment chosen for illustration without departing
from the spirit and scope of the invention as de?ned by the
claims.
What is claimed is:
1. A device for reprogramming an embedded system on a

vehicle comprising:
a. a memory for storing an application, the application

con?gured for:
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i. presenting a user interface con?gured for displaying
embedded system information and receiving an

instruction;
ii. extracting the embedded system information con
tained on the embedded system;

iii. sending the instruction to the embedded system; and
iv. reprogramming the embedded system information on
the embedded system With the instruction; and
b. a processing component coupled to the memory, the

b. a processing component coupled to the memory, the

processing component con?gured for processing the

application.
15. The device of claim 14 Wherein the device is portable.
16. The device of claim 14 Wherein the device is releasably
coupled to the embedded system.
17. The device of claim 14 Wherein the device is perma

nently coupled to the embedded system.
18. The device of claim 14 Wherein the embedded system

processing component con?gured for processing the

comprises a motorcycle on-board computing system.

application.

19. The device of claim 14 Wherein the embedded system
information is selected from the group consisting of horse
poWer, speed, rpm, torque, fuel economy parameters, emis
sions parameters and internally stored variables.
20. The device of claim 14 Wherein the application is
further for Writing a unique identi?cation code to the embed
ded system to alloW an initial reprogramming and preventing
any additional reprogramming except to return the embedded

2. The device of claim 1 Wherein the application utiliZes an
embedded system interface for sending the instruction to the

embedded system and extracting the embedded system infor
mation.
3. The device of claim 1 Wherein the application is further

for increasing transaction capabilities betWeen the embedded
system and the device for reprogramming.
4. The device of claim 1 Wherein the device is portable.
5. The device of claim 1 Wherein the device is releasably
coupled to the embedded system.
6. The device of claim 1 Wherein the device is permanently
coupled to the embedded system.
7. The device of claim 1 Wherein the embedded system

comprises a motorcycle on-board computing system.
8. The device of claim 1 Wherein the embedded system
information is selected from the group consisting of horse
poWer, speed, rpm, torque, fuel economy parameters, emis

sions parameters and internally stored variables.
9. The device of claim 1 Wherein the application is further
for Writing a unique identi?cation code to the embedded
system to alloW an initial reprogramming and preventing any
additional reprogramming except to return the embedded
system to an initial state or a reprogrammed state.

10. The device of claim 1 Wherein the application is further
for modifying a boot loader of the embedded system to accept
larger amounts of data per singular Write event.
11. The device of claim 1 Wherein the application is further
for temporarily increasing a baud rate communication speed
during a reprogramming event.
12. The device of claim 1 Wherein the application is further

for reducing required instances of veri?cation of received
information.
13. The device of claim 1 Wherein the application is further

system to an initial state or a reprogrammed state.

21. The device of claim 14 Wherein the application is
further for modifying a boot loader of the embedded system to

accept larger amounts of data per singular Write event.
22. The device of claim 14 Wherein the application is
further for temporarily increasing a baud rate communication
speed during a reprogramming event.
23. The device of claim 14 Wherein the application is
further for reducing required instances of veri?cation of
received information.
24. The device of claim 14 Wherein the application is
further for altering checksum calculation routines to accept
longer Write streams betWeen checksum calculations during

reprogramming.
25. A method of reprogramming an embedded system on a
vehicle, the method programmed in a memory of a repro

gramming device comprising:
a. presenting a user interface con?gured for displaying
embedded system information and receiving an instruc

tion;
b. increasing transaction capabilities betWeen the embed
ded system and the reprogramming device;
c. extracting the embedded system information contained
on the embedded system using an embedded system

interface;

for altering checksum calculation routines to accept longer

d. sending the instruction to the embedded system using the
embedded system interface; and

Write streams betWeen checksum calculations during repro

e. reprogramming the embedded system information on

gramming.

the embedded system With the instruction.
26. The method of claim 25 Wherein the device is portable.
27. The method of claim 25 Wherein the device is releas

14. A device for reprogramming an embedded system on a

vehicle comprising:
a. a memory for storing an application, the application

con?gured for:
i. presenting a user interface con?gured for displaying
embedded system information and receiving an

instruction;
ii. increasing transaction capabilities betWeen the
embedded system and the device for reprogramming;
iii. extracting the embedded system information con
tained on the embedded system using an embedded

system interface;
iv. sending the instruction to the embedded system using
the embedded system interface;
v. reprogramming the embedded system information on

the embedded system With the instruction; and

ably coupled to the embedded system.
28. The method of claim 25 Wherein the device is perma

nently coupled to the embedded system.
29. The method of claim 25 Wherein the embedded system

comprises a motorcycle on-board computing system.
30. The method of claim 25 Wherein the embedded system
information is selected from the group consisting of horse
poWer, speed, rpm, torque, fuel economy parameters, emis
sions parameters and internally stored variables.
31. The method of claim 25 further comprising Writing a
unique identi?cation code to the embedded system to alloW
an initial reprogramming and preventing any additional
reprogramming except to return the embedded system to an
initial state or a reprogrammed state.
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32. The method of claim 25 further comprising modifying
a boot loader of the embedded system to accept larger
amounts of data per singular Write event.
33. The method of claim 25 further comprising temporarily
increasing a baud rate communication speed during a repro

gramming event.

34. The method of claim 25 further comprising reducing
required instances of veri?cation of received information.
35. The method of claim 25 further comprising altering
checksum calculation routines to accept longer Write streams

betWeen checksum calculations during reprogramming.
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