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STEPBACK MECHANISM TO DEVELOP AND DIAGNOSE PROCESS
APPLICATIONS

CROSS REFERENCE TO OTHER APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application No.
62/337,156 entitled STEPBACK MECHANISM TO DEVELOP AND DIAGNOSE
PROCESS APPLICATIONS filed May 16, 2016 which is incorporated herein by reference

for all purposes.

BACKGROUND OF THE INVENTION

[0002] Process engines that execute a process application can be deployed to a

device. The process application was designed to behave in a particular manner, but for some
unknown reason, the process application does not behave as expected. One possible solution
is to simply replace the device, but such a solution may be impractical or costly, and does not

solve the underlying problem associated with the process application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Various embodiments of the invention are disclosed in the following detailed

description and the accompanying drawings.

[0004] FIG. 1 is a block diagram illustrating an embodiment of a system for

developing and diagnosing process application through the use of a step back mechanism.

[0005] FIG. 2A a block diagram illustrating an embodiment of a process application
development platform.
[0006] FIG. 2B is a block diagram illustrating an embodiment of a process

application diagnosing platform.
[0007] FIG. 3 is a flow chart illustrating an embodiment of a process application.

[0008] FIG. 4 is a flow chart illustrating an embodiment of a process for reporting
state information associated with a process application executed by a process engine running

on a device.
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[0009] FIG. 5 is a flow chart illustrating an embodiment of a process for diagnosing a

process application.

[0010] FIG. 6 is a flow chart illustrating an embodiment of a process for developing a

process application.

[0011] FIG. 7 is a flow chart illustrating an embodiment of a process for modifying a

process application.

[0012] FIG. 8 is a flow chart illustrating an embodiment of a process for deploying a
process.

DETAILED DESCRIPTION
[0013] The invention can be implemented in numerous ways, including as a process;

an apparatus; a system; a composition of matter; a computer program product embodied on a
computer readable storage medium; and/or a processor, such as a processor configured to
execute instructions stored on and/or provided by a memory coupled to the processor. In this
specification, these implementations, or any other form that the invention may take, may be
referred to as techniques. In general, the order of the steps of disclosed processes may be
altered within the scope of the invention. Unless stated otherwise, a component such as a
processor or a memory described as being configured to perform a task may be implemented
as a general component that is temporarily configured to perform the task at a given time or a
specific component that is manufactured to perform the task. As used herein, the term
‘processor’ refers to one or more devices, circuits, and/or processing cores configured to

process data, such as computer program instructions.

[0014] A detailed description of one or more embodiments of the invention is
provided below along with accompanying figures that illustrate the principles of the
invention. The invention is described in connection with such embodiments, but the
vention is not limited to any embodiment. The scope of the invention is limited only by the
claims and the invention encompasses numerous alternatives, modifications and equivalents.
Numerous specific details are set forth in the following description in order to provide a
thorough understanding of the invention. These details are provided for the purpose of
example and the invention may be practiced according to the claims without some or all of

these specific details. For the purpose of clarity, technical material that is known in the
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technical fields related to the invention has not been described in detail so that the invention

is not unnecessarily obscured.

[0015] A step back mechanism to develop and diagnose process applications is
disclosed. In some embodiments, an instance of a process engine running on a device is
configured to execute a process application, but unexpectedly produces an erroneous
behavior. A process application includes one or more process flows. Each process flow is
comprised of a series of steps, such as an activity to log message followed by one or more
activities. Data values that are changed, i.e., state transitions, during execution of a step of
the process flow are recorded and stored locally. Subsequently the data values that are
changed are transmitted and stored in a remote state information database. A definition of the
process application and the recorded state values associated with the instance of the process
engine are obtained by a process application diagnosing platform. The process application
diagnosing platform includes a step back mechanism and is configured to recreate the process
engine that executed on the device with the associated state values. The step back
mechanism enables operators to backtrack through the steps of the one or more process flows
associated with the process application. Operators can not only inspect the recorded state at
each step of a process flow, but also adjust any data value associated at any step and
determine the impact of the adjusted data value on subsequent steps of the process flow
without having to execute the process application from the beginning of the process
application. An operator can make one or more adjustments to the process flow to achieve a
desired result. When the operator has adjusted the process flow in a manner that causes the
process flow to achieve the desired result, the process application can be updated to reflect
the adjustment. Subsequently, the process application can be recompiled and redeployed to
the device. This allows malfunctioning devices to be repaired without having to completely

replace the device, which in some situations can be costly or impractical.

[0016] In other embodiments, a process engine to execute a process application can
be developed using a process application development platform. The process application
development platform is configured to enable a developer to create a process application and
also includes a step back mechanism that enables the developer to make one or more
adjustments to any step of a process flow and to determine the impact of the one or more
adjustments on subsequent steps of the process flow without having to execute the process

application from the beginning of the process application. When the developer has adjusted
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the process flow in a manner that causes the process flow to achieve the desired result, the
process application can be stored to reflect the adjustment. The process application can be
pre-compiled to determine a minimal set of components necessary to execute the process
application and unnecessary components are removed. Subsequently, the process application

can be compiled into an executable and deployed to a device.

[0017] FIG. 1 is a block diagram illustrating an embodiment of a system for
developing and diagnosing process application through the use of a step back mechanism. In
the example shown, the system 100 includes a process application development platform 110,
a process application diagnosing platform 112, a flow definition database 114, a state

information database 116, a device 118, and a network 120.

[0018] Process application development platform 110 is a platform that allows an
itegrator 104 to create a custom process engine that invokes a process application. An
itegrator 104 may be an entity, such as a software developer, that creates via process
application development platform 110 a process application comprised of one or more
process flows for a specific purpose. For example, the integrator may create a process flow
for a device to perform a system update, to perform a specific function, to perform a
diagnostic test, etc. Each process flow is comprised of a series of steps, such as an activity to
log message followed by one or more activities. The integrator can select a trigger to initiate
a process flow and one or more activities to be invoked after the trigger. The integrator can
create a second process flow that branches off from an activity of the first process flow or can
create a second process flow that is based on the output of the trigger. The triggers and
activities may be defined by individual sets of code, which may include references to

libraries, components, and/or functions.

[0019] Developer 102 may be a person or other entity (e.g., software developer) that
creates activities and triggers via process application development platform 110. Developer
102 may create an activity and/or a trigger using an activity and trigger creator. Each activity
and trigger created by a developer may be a self-contained piece of code functionality that is
created via a programming language, such as Go, Python, C, C++, etc. The triggers and
activities may be created by a plurality of developers, each of the developers unaware of how
the triggers and activities will be combined, e.g., by others at a later time, to form a process

flow.
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[0020] Operator 106 may be a person or other entity (e.g., software developer) that
diagnoses process applications. Operator 106 may resurrect a failed instance of a process
engine by selecting a file to be retrieved from flow definition database 114 and the associated
recorded state transitions associated with the process engine to be retrieved from a state
information database 116. In some embodiments, the file can be a flow.json file, an XML
file, or any other file that stores the flow definition. The associated recorded state transitions
associated with the process engine can be identified via a unique identifier that is specific to
the device that executed the failed instance of the process engine. Operator 106 is able to
modify, via a user interface, a state value associated with a process application at any step
and to view the impact of the modified state on subsequent steps without having to execute
the process application from the beginning of the process application. Operator 106 is able to
update the process application, such that the step is configured to output the modified state

value in place of the original state value.

[0021] Process application diagnosing platform 112 is a platform that allows an
operator 106 to retrieve a flow definition file associated with a device from flow definition
database 114 and the associated recorded state transitions associated with the device from
state information database 116. The flow definition can be stored in a manner that associates
a specific flow definition with one or more devices. The flow definition file is a metadata
description of the expected behavior associated with a process application. In some
embodiments, the flow definition describes the relationships between the triggers and
activities of a process application and how to perform the triggers and activities. In some
embodiments, the flow definition describes the relationships between the activities of a
process application and the behavior of the process application. In some embodiments, the
flow definition file can be a flow.json file, an app.json file, an XML file, or any other file that
stores the flow definition. The associated recorded state transitions describe at each step of
the process application, the values associated with the triggers and activities of the process
application. The associated recorded state transitions associated with the process engine can
be identified via a unique identifier that is specific to the device that executed the failed
nstance of the process engine. Process application diagnosing platform 112 is configured to
use the combination of the flow definition file and the associated recorded state transitions to
recreate the process engine deployed to a device, such as device 118. Process application
diagnosing platform 112 is configured to replay a process application from any step of the

process application. Process application diagnosing platform 112 is configured to receive an
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indication to adjust a data value associated with any step of the process application and to
adjust the data value. Process application diagnosing platform 112 is configured to play from
a selected step the process application with the adjusted data value in place of the retrieved
data value of the step. In some embodiments, process application diagnosing platform 112 is

configured to replay a process application to a step prior to failure.

[0022] In some embodiments, processing application development platform 110 and
process application diagnosing platform 112 can be combined into a single processing
application development and diagnosing platform that is accessible by developers 102,

mtegrators 104, and/or operators 106.

[0023] Flow definition database 114 is a database that stores files that describe the
behavior of a process application. In some embodiments, the flow definition database 114
stores flow definition files, which describes the triggers of a process application, activities of
a process application, relationship between the triggers and activities within a process
application, and/or relationship between the activities within the process application. In some
embodiments, there are many instances of a flow definition database 114 that are accessible
via network 120. In some embodiments, the flow definition file can be a flow.json file, an

app.json file, an XML file, or any other file that stores the flow definition.

[0024] State information database 116 is a database that stores the state associated
with a process engine being executed on a device, such as device 118. In some embodiments,
all state values of a process application at each step are stored in state information database
116. In some embodiments, state values that are changed during a step of a process
application are stored in state service database 116. In some embodiments, the state values
are stored at the completion of each process application step. In some embodiments, the state

values are stored at the beginning of each process application step.

[0025] Device 118 is a target device to execute a process engine. For example, the
device 118 may be a mobile device, an interconnected device, an [oT device, a general
purpose computer, or any device executing a process engine. After a process application is
compiled, an executable process engine can be deployed to device 118. The process engine
can be a general process engine or a custom process engine. The process engine, when
executed by device 118, controls the behavior of the device. In some embodiments, device

118 stores all state values after each step of a process application is completed. In some
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embodiments, device 118 stores state transitions after each step of a process application is
completed. In some embodiments, device 118 transmits the state transitions to state
information database 116 after each step of a process application is completed. In other
embodiments, device 118 periodically transmits the state transitions to state information
database 116. In other embodiments, device 118 transmits the state transitions to state
information database 116 upon request. In some embodiments, when device 118 loses
connectivity to network 120, device 118 transmits the state transitions to state information

database 116 upon re-establishing connectivity to network 120.

[0026] Network 120 connects process application development platform, process
application diagnosing platform 112, flow service database 114, state service database 116,
and device 118 to each other. Network 120 comprises one or more of the following: a local
area network, a wired network, a wireless network, the Internet, an intranet, or any other

appropriate communication network.

[0027] FIG. 2A ablock diagram illustrating an embodiment of a process application
development platform. In some embodiments, process application development platform 210

can be implemented using process application development platform 110.

[0028] Process application development platform 210 can include a process
application workspace 205, a pre-compiler 206, an activity and trigger creator 207, a
compiler 208, and/or a database 209. The process application development platform 210 may
be implemented using one or more computing devices, such as a computer, a multi-processor
system, a microprocessor-based system, a cloud-based system, a special purpose device, a
distributed computing environment including any of the foregoing systems or devices, or
other appropriate hardware/software/firmware combination that includes one or more
processors, and memory coupled to the processors and configured to provide the processors

with instructions.

[0029] Process application workspace 205 is a user interface that allows an integrator,
such as integrator 104, to create one or more process flows that are to be included in a
process application. In some embodiments, the one or more process flows can be created by
a visual or a text editor. A process flow can include a trigger followed by one or more
activities. In other embodiments, a process flow is comprised of one or more activities. Such

a process flow can be associated with a trigger that is not part of the process flow definition.
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When a process flow is executed, the process flow is comprised of one or more steps. At
each step of the process flow, each trigger and one or more activities have an associated state.
Process application workspace 205 includes a step back mechanism that is configured to
allow the integrator to modify one or more data values associated with any trigger and/or any
activity at any step of the process flow and to execute the remaining steps based on the
modified data values. Process application workspace 205 is configured to allow a user to
modify and store a data record associated with a trigger and/or activity. The data record

includes data values that are used by a trigger and/or activity.

[0030] Pre-compiler 206 is configured to analyze one or more process flows of a
process application created by an integrator and to determine a minimal set of components
needed to execute the process application. Compiler 208 is configured to compile the process
application into an executable. The resulting compiled code is packaged and made available
to be deployed (e.g., by download, etc.) as an executable binary. The executable when
executed on a device, such as device 118, is a process engine that controls how the device
118 operates. Database 209 is configured to store activities and triggers created by one or
more developers, such as developer 102. The database 209 may be a memory and/or storage
device internal to process application development platform 210, a memory and/or device
attached to process application development platform 210, any memory and/or storage device
connected to process application development platform 210, via a network connection, or any

combination thereof. The network connection may be a wired or wireless connection.

[0031] FIG. 2B is a block diagram illustrating an embodiment of a process
application diagnosing platform. In some embodiments, the process application diagnosing

platform 212 can be implemented using processing application diagnosing platform 112.

[0032] Processing application diagnosing platform 212 can include a process
application diagnosing workspace 215, a pre-compiler 216, a compiler 218, and/or a database
219. The process application diagnosing platform 210 may be implemented using one or
more computing devices, such as a computer, a multi-processor system, a microprocessor-
based system, a cloud-based system, a special purpose device, a distributed computing
environment including any of the foregoing systems or devices, or other appropriate
hardware/software/firmware combination that includes one or more processors, and memory

coupled to the processors and configured to provide the processors with instructions.
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[0033] Process application diagnosing workspace 215 is a user interface that allows
an operator, such as operator 106, to retrieve one or more process flows associated with a
process application deployed to a device from a flow definition database and to retrieve one
or more state values associated with the retrieved process flows executed on the device from
a state information database. Process application diagnosing workspace 215 includes a step
back mechanism and is configured to receive one or more inputs that modify one or more
data values associated with a process flow at a particular step in the process flow. Process
application diagnosing workspace 215 is further configured to execute the process flow from
that particular step with the modified value. Process application diagnosing workspace 215 is
further configured to update the process application to output the modified state value instead
of the stored state value. Process application diagnosing workspace 215 is further configured
to store the updated process application to database 219 or to a remote flow definition
database. The updated process application includes a data record that is comprised of the one
or more modified data values that are used by a trigger and/or activity to produce the desired

output.

[0034] Pre-compiler 216 is configured to analyze one or more process flows of a
process application and to determine a minimal set of components needed to execute the
process application. Compiler 218 is configured to compile the process application into an
executable. The resulting compiled code is packaged and made available to be re-deployed
(e.g., by download, etc.) as an executable binary. The executable when executed on a device,
such as device 118, is a process engine that controls how the device operates. Database 219
stores the activities and triggers modified by one or more operators, such as operator 106.
Database 219 may be a memory and/or storage device internal to process application
development platform 212, a memory and/or device attached to process application
development platform 212, any memory and/or storage device connected to process
application development platform 212, via a network connection, or any combination thereof.
The network connection may be a wired or wireless connection. In some embodiments, the
modified process application definition is transmitted to a remote database, such as flow

definition database 114.

[0035] FIG. 3 is a flow chart illustrating an embodiment of a process application. In
some embodiments, process application 300 can be developed using a process application

development workspace, such as process application development workspace 205. In other
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embodiments, process application 300 can be diagnosed using a process application

diagnosing workspace, such as process application diagnosing workspace 215.

[0036] A process application is comprised of one or more process flows. In some
embodiments, a process flow is comprised of a trigger and one or more activities. In some
embodiments, is comprised of one or more activities and is associated with a trigger that is
not part of the process flow definition. Non-limiting examples of activities include a counter
activity, a log activity, a rest activity, a Constrained Application Protocol (CoAP) activity,
and a Hyper Text Transfer Protocol (HTTP) activity.

[0037] A deployed process engine invoking a process application may produce an
erroneous result. For example, an activity of a process flow may use an output from a third
party software as an input. The third party software may be updated such that the third party
software outputs a different value, i.e., a different input value to the activity. As a result, the

activity outputs a different state value than the activity is expected to output.

[0038] In the example shown, the process application 300 includes a process flow A
and a process flow B. Process flow A is comprised of a series of steps that begins with
trigger 302 and is proceeded by activity 304, activity 306, and activity 308. Process flow B is
comprised of a series of steps that begins with trigger 310 and is proceeded by activity 312,
activity 314, and activity 316. Process flows generally begin with a trigger and are followed

by one or more activities that use the output of preceding triggers and activities as inputs.

[0039] Process flow A is an example of a sequential process flow. Process flow A
can be developed in a process application development platform. Process flow A can also be
recreated by a process application diagnosing workspace based upon a retrieved flow
definition associated with a process engine deployed to a device and retrieved state
information associated with an instance of a process engine executed on the device. At a first
step of the process flow, trigger 302 may output a state value that is inputted to activity 304.
At a second step of the process flow, activity 304 may output a state value that is inputted to
activity 306. At a third step of the process flow, activity 306 may output a state value based
on the output of activity 304. At a fourth step of the process flow, activity 308 may output a
state value based on the output of activity 306. Each activity may output a state value based
on one or more input data values in addition to the output of a proceeding activity or trigger.

For example, the state value outputted by activity 304 may be based on the output of trigger

10
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302 and one or more additional input data values. The one or more additional input data

values can be adjusted to adjust the state value outputted by activity 304.

[0040] The one or more additional input data values associated with an activity can be
adjusted in a process application development workspace. For example, it may be desirable
for activity 306 to output a particular state, but for some reason, activity 306 does not output
the desired state. In some embodiments, activity 306 may not output the desired state
because of the state value associated with activity 304 causes activity 306 to output a value
that is different from the desired state. Process application development workspace is
configured to receive an input that adjusts the one or more input data values associated with
activity 304 and to simulate from the second step the process flow with the one or more
adjusted input data values. For example, at step two, activity 304 is configured to output a
state of “X”. At step three, activity 306 receives the state of “X” and outputs a state of “A.”
At step four, activity 308 receives the state of “A” and outputs a state of “B.” One or more
put data values associated with activity 304 can be adjusted such that activity 304 is
configured to output a state of “Y.” At step three, activity 306 receives the state of “Y” and
outputs a state of “C.” At step four, activity 308 receives the state of “C” and outputs a state
of “D.” Process application development workspace enables an integrator to determine the
impact of adjusting the state of activity 304 without having to start the process flow from step
one. This reduces the amount of time needed to diagnose a failed instance of a process
application because system resources do not need to be used to run the steps that precede the
selected step. In some instances, a process application is comprised of hundreds of steps and
running a process application from the beginning requires more computing resources than
running a process application from a selected step, e.g., from the middle/towards the end of
the process application. The process application development platform is also configured to

save the modified version of the process flow.

[0041] Process flow B is an example of process flow with multiple paths. Process
flow B can be developed in a process application development platform. Process flow B can
also be recreated by a process application diagnosing workspace based upon a retrieved flow
definition associated with a process engine deployed to a device and retrieved state
information associated with an instance of a process engine executed on the device to enable
an operator to adjust one or more input variables associated with a trigger or activity to cause

the associated trigger or activity to produce a desired state.

11
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[0042] In the example shown, at step two, activity 312 may output a state that causes
activity 314 at step three to output a state value, but does not cause activity 316 at step three
to output a state value. Activity 312 may have originally been programmed to output a state
value that causes activity 316 to output a state value. One or more input data values
associated with activity 312 can be adjusted that causes activity 316 to output a state value.
Process application diagnosing workspace enables an operator to determine the impact of
adjusting the state of activity 312 without having to start the process flow from step one.
This reduces the amount of time needed to diagnose a failed instance of a process application
because system resources do not need to be used to run the steps that precede the selected
step. In the example shown, the process flow can be started from step two with the modified

mputs.

[0043] Process flow C is an example of a process flow without a trigger. Process
flow C is comprised of activities 320, 322, and 324. Process flow C can be associated with a
trigger (not shown, but the trigger is not part of the definition of process flow C. Process
flow C is similar to process flow A except that a trigger is not part of the process flow C’s

definition.

[0044] FIG. 4 is a flow chart illustrating an embodiment of a process for reporting
state information associated with a process application executed by a process engine running
on a device. In some embodiments, the process 400 of FIG. 4 can be implemented by a

device, such as device 118.

[0045] At 402, an executable binary is received. The executable binary, when
executed on the device, is a process engine that controls how the device operates. The

process engine is comprised of a process application.

[0046] At 404, an instance of a process application is executed on a device. After
each step of the process application, the state information associated with each step is stored

on the device.

[0047] At 406, state information is reported to a remote service database. The state
information includes an identifier associated with a device and a timestamp of when
associated state information changed. In some embodiments, the device stores state
transitions after each step of a process application is completed. In some embodiments, the

device transmits the state transitions to a state information database after each step of a

12
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process application is completed. In other embodiments, the device periodically transmits the
state transitions to the state information database. In other embodiments, the device transmits
the state transitions to state information database upon request. In some embodiments, when
the device loses connectivity to a network, the device transmits the state transitions to the

state information database upon re-establishing connectivity to the network.

[0048] FIG. 5 is a flow chart illustrating an embodiment of a process for diagnosing a
process application. In some embodiments, the process 500 of FIG. 5 can be implemented by
a process application diagnosing platform, such as process application diagnosing platform

112.

[0049] In the example shown, process 500 begins at 502 where a flow definition
associated with a process engine deployed to a device and state information associated with
an instance of the process engine deployed to the device are received. In some embodiments
the flow definition is received from a remote database and the state information associated
with an instance of a process engine deployed to the device is received from a separate
remote database. The flow definition describes the behavior of a process application
executed by a process engine and includes the one or more process flows associated with the
process application. The state information describes the state of a process application, as
executed by a process engine, at each step and includes state values associated with the

trigger and activities of a process flow at each step.

[0050] At 504, an instance of the process application executed by the process engine
deployed to the device is recreated. When recreated, the process application can be run from

any step and the associated state values can be determined.

[0051] At 506, the process application is modified to achieve a desired output. For
example, any step of the process application can be selected and the one or more input data
values associated with the selected step can be modified to adjust the output state of the
selected step. The impact of the selected step adjustments on the state of subsequent steps
can be determined. In some embodiments, a definition associated with an activity or trigger

can be modified to produce a desired output result.

[0052] At 508, the process application is updated to reflect the changes that cause the

process application to achieve the desire result and stored in memory. The updated process
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application includes a data record that is comprised of the one or more modified data values

that are used by a trigger and/or activity to produce the desired output.

[0053] FIG. 6 is a flow chart illustrating an embodiment of a process for developing a
process application. In some embodiments, process 600 of FIG. 6 can be implemented by a
process application development platform, such as process application development platform

110.

[0054] In the example shown, process 600 begins at 602 where a set of activities and
triggers are received to create one or more process flows of the process application. An
tegrator is provided with the ability to select activities and triggers via a user interface, such
as for example, a Flogo® interface. In some embodiments, the integrator is provided with a
list of available activities and triggers and selects one or more activities and triggers from the
list. In other embodiments, the integrator is able to search for available activities and triggers
from a local database and selects one or more activities from the search results of the search.
In other embodiments, the integrator is able to search a remote database for available
activities and triggers and selects one or more activities and triggers from the remote
database. In other embodiments, the integrator via a command line interface is able to search

for available activities and triggers and select one or more activities and triggers.

[0055] At 604, one or more input data values associated with the triggers and/or
activities of the process application are modified to produce a desired state. For example, any
step of the process application can be selected and the one or more input data values
associated with the selected step can be modified to adjust the output of the selected step.

The impact of the selected step adjustments on the state of subsequent steps can be

determined.

[0056] At 606, the process application is stored. In some embodiments, the process
application is stored to a local database. In other embodiments, the process application is

stored to a remote database.

[0057] FIG. 7 is a flow chart illustrating an embodiment of a process for modifying a
process application. In some embodiments, process 700 of FIG. 7 can be implemented by a
process application diagnosing platform, such as process application diagnosing platform
112. In other embodiments, process 700 can be implemented by a process application

development platform, such as process application development platform 110. In some
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embodiments, the process of FIG. 7 can be implemented to perform a portion of step 506 or

step 604.

[0058] In the example shown, process 700 begins at 702 where a selection of step of a
process flow is received. The process flow is comprised of 1 to # steps that begins at step 1
and completes at step #. At each step of the process flow, the associated trigger or activity

has an associated state value. Any step of the process flow can be selected.

[0059] At 704, a state value associated with each step is displayed. In some
embodiments, the state value of any step at any point in time when the process engine is

running can be displayed.

[0060] At 706, a state associated with the selected step is modified. For example, the
state of a selected step is based on one or more input data values. The state of the selected
step can also be based on an output of a preceding step. The one or more input data values

can be modified to adjust the output state of the selected step.

[0061] At 708, the process flow can be executed from the selected step with the
modified input variable. For example, the process flow does not need to be executed from
step 1. Rather, it can be executed from the selected step that was modified and the changes to
state values associated with subsequent steps can be observed. In some embodiments, the
process flow can be executed to the end without interruption. The state values associated
with each of the process steps can be displayed. In other embodiments, the process flow is
executed on a step by step basis. The process flow can proceed to a subsequent step of the
process flow in response to a user input received from a user interface. The output state at
each step can be displayed. In some embodiments, the process flow can be executed to the
end, but can be interrupted at any time via an user input received from the user interface. The

output state at each step at the time of the interrupt can be displayed.

[0062] FIG. 8 is a flow chart illustrating an embodiment of a process for deploying a
process engine. In some embodiments, process 800 of FIG. 8 can be implemented by a
process application development platform, such as process application development platform

110 or a process diagnosing platform, such as process application diagnosing platform 112.

[0063] At 802, a minimum set of process engine components for the process

application is determined. The minimum set of process engine components is the minimum
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number of process engine components that are actually required to support the one or more
process flows defined by the integrator for the process application. For example, a process
flow may include a trigger and/or one or more activities that are not invoked by the flow. An
activity or trigger may include components that are unused by the process application. Such

activities, triggers, and components are identified and removed.

[0064] A trigger and/or activity may be associated with one or more transports
necessary to carry out the process application. Examples of a transport include
HTTP/HTTPS, MQTT, CoAP, etc. The transports that are actually invoked by the process

application are identified and added to the process application.

[0065] At 804, the triggers and activities comprising the process application are
compiled into an executable binary. In some embodiments, process engine components
associated with the triggers and activities not referenced by the process application are
ignored and excluded from the executable. The transports that are actually invoked by the

process application are identified and added to the executable.

[0066] At 806, the executable comprising the process engine is deployed to a device.
Since the unused process engine components are removed from the executable, the process
engine, when executed by a device, may be brought online more quickly. In some
embodiments, the executable is deployed via a wireless connection and downloaded to the
device. In other embodiments, the executable is deployed to a physical memory device and
transferred to the device. In other embodiments, the executable is deployed via a wired
connection to the device. In some embodiments, the executable is deployed to a device that

is different than the device that unexpectedly produced an erroneous output.

[0067] Although the foregoing embodiments have been described in some detail for
purposes of clarity of understanding, the invention is not limited to the details provided.
There are many alternative ways of implementing the invention. The disclosed embodiments

are illustrative and not restrictive.
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CLAIMS

1. A system, comprising:

a processor configured to:

modify one or more input data values associated with a selected step of a
process flow;

execute the process flow from the selected step using the modified one or
more inputs; and

update a data record associated with selected step to reflect the modified one
or more inputs; and
a memory coupled to the processor and configured to provide the processor with

instructions.

2. The system of claim 1, wherein the processor is configured to receive a flow
definition that describes the process flow and state information that describes the state of the

process flow at each step of the process flow.
3. The system of claim 2, wherein the flow definition is a flow.json file.

4. The system of claim 2, wherein the processor is configured to reconstruct a process
application based on the flow definition and the state information, wherein the process

application includes the process flow.

S. The system of claim 2, wherein the processor is further configured to compile the

process application into an executable.

6. The system of claim 5, wherein the processor is further configured to deploy the

compiled executable to a device that produced the state information.

7. The system of claim 2, wherein the state information is stored in a database separate

from a device that produced the state information and the system.

8. The system of claim 2, wherein the flow definition is stored in a database separate
from the device that produced the state information, a database that stores the state

information, and the system.

9. The system of claim 2, wherein a device that produced the state information uploads

state values to a database that stores the state service.
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10. The system of claim 9, wherein the state values are uploaded upon the occurrence of a

state transition.

11. The system of claim 9, wherein the state values are periodically uploaded from the

device that produced the state information to the database that stores the state information.

12. The system of claim 9, wherein in the event of a network connection failure between
the device that produced the state information and the database that stores the state
information, upon reconnection, the state values are uploaded to the database that stores the

state information.

13. The system of claim 1, wherein the processor is configured to determine a minimal set
of process engine components needed to perform a process application that includes the

process flow.

14. A method, comprising:
modifying one or more input data values associated with a selected step of a
process flow to produce an output state;
executing the process flow from the selected step using the modified one or
more inputs; and
updating a data record associated with selected step to reflect the modified one

or more inputs.

15. The method of claim 14, further comprising receiving a flow definition that describes
the process flow and state information that describes the state of the process flow at each step

of the process flow.

16. The method of claim 15, further comprising reconstructing a process application
based on the flow definition and the state information, wherein the process application

includes the process flow.

17. The method of claim 16, further comprising compiling the process application into an

executable.

18. The method of claim 17, further comprising deploying the compiled executable to a

device that produced the state information.

19. A computer program product being embodied in a tangible non-transitory computer

readable storage medium and comprising computer instructions for:

18
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modifying one or more inputs associated with a selected step of a process flow;

executing the process flow from the selected step based on the modified one or more
inputs; and

updating a data record associated with selected step to reflect the modified one or

more inputs.

20. The computer program product recited in claim 19, further comprising receiving a
flow definition that describes the process flow and state information that describes the state of

the process flow at each step of the process flow.
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