wo 2016/167783 A1 || I NN OO0 O 0 R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

20 October 2016 (20.10.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/167783 Al

(51

eay)

(22)

(25)
(26)
1

(72

74

31

International Patent Classification:
HO4L 29/08 (2006.01) HO4L 29/10 (2006.01)

International Application Number:
PCT/US2015/026273

International Filing Date:
17 April 2015 (17.04.2015)

English
Publication Language: English

Applicant: HEWLETT PACKARD ENTERPRISE DE-
VELOPMENT LP [US/US]; 11445 Compaq Center Drive
West, Houston, TX 77070 (US).

Inventor: WHANG, Yeon; 5555 Windward Parkway, Al-
pharetta, Georgia 30004 (US).

Agents: SORENSEN, C. Blake et al.; Hewlett Packard
Enterprise, 3404 E. Harmony Road, Mail Stop 79, Fort
Collins, CO 80528 (US).

Filing Language:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i))

[Continued on next page]

(54) Title: DYNAMIC MESSAGING FOR AN APPLICATION PROGRAMMING INTERFACE

100
120 \
Machine-Readable
Storage Medium
Map Data Identifier [~ 130
Instructions
Receive Message |1 132
Instructions
Retrieve Data L1 134
Tttt T, Resource Instructions
107N |
: Processor L Provide Data LT 136
| : Resource Instructions
FIG. 1

(57) Abstract: Examples disclosed herein comprise dynamic
message instructions to map each of a plurality of data identi-
fiers to at least one granular application programming inter-
face (API), receive a message comprising at least one of the
plurality of data identifiers from a client, retrieve, via the at
least one granular API for the at least one of the plurality of
data identifiers, a data resource, and provide the retrieved
data resources to the client.



WO 2016/167783 A1 |IIIWAT 00T 0 0 A AT

— as to applicant’s entitlement to apply for and be granted Published:
a patent (Rule 4.17(ii)) —  with international search report (Art. 21(3))




WO 2016/167783 PCT/US2015/026273

DYNAMIC MESSAGING FOR AN APPLICATION PROGRAMMING INTERFACE
BACKGROUND

[0001] Application programming interfaces (APIs) allow for communication

between applications, threads, objects and other computing processes. In some

cases, APIs may provide a method to allow the other process to access resources or

functions without needing to implement the underlying code independently.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] In the accompanying drawings, like numerals refer to like components or
blocks. The following detailed description references the drawings, wherein:
[0003] FIG. 1 is a block diagram of an example dynamic messaging device
consistent with disclosed implementations;
[0004] FIG. 2 is a flowchart of an embodiment of a method for dynamic
messaging consistent with disclosed implementations; and
[0005] FIG. 3 is a block diagram of a system for dynamic messaging consistent

with disclosed implementations.

DETAILED DESCRIPTION

[0006] As described above, APIs provide accessible methods to allow other
applications and/or processes to request resources and/or performance of functions.
For example, one APl may provide a database connection for another process, a
second API may provide data retrieval functions for the database and a third API may
provide data upload functions, allowing the other application/process to perform its
own functionality on the data associated with the database without needing to
implement database-specific mechanisms.
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[0007] In the description that follows, reference is made to the term, “machine-
readable storage medium.” As used herein, the term “machine-readable storage
medium” refers to any electronic, magnetic, optical, or other physical storage device
that stores executable instructions or other data (e.g., a hard disk drive, random
access memory, flash memory, etc.).

[0008] Referring now to the drawings, FIG. 1 is a block diagram of an example
dynamic messaging device 100 consistent with disclosed implementations. Dynamic
messaging device 100 may comprise a processor 110 and a non-transitory machine-
readable storage medium 120. Dynamic messaging device 100 may comprise a
computing device such as a server computer, a desktop computer, a laptop
computer, a handheld computing device, a mobile phone, or the like.

[0009] Processor 110 may comprise a central processing unit (CPU), a
semiconductor-based microprocessor, or any other hardware device suitable for
retrieval and execution of instructions stored in machine-readable storage medium
120. In particular, processor 110 may fetch, decode, and execute a plurality of map
data identifier instructions 130, receive message instructions 132, retrieve data
resource instructions 134, and provide data resource instructions 136 to implement
the functionality described in detail below.

[0010] Executable instructions such as map data identifier instructions 130,
receive message instructions 132, retrieve data resource instructions 134, and
provide data resource instructions 136 may be stored in any portion and/or
component of machine-readable storage medium 120. The machine-readable
storage medium 120 may comprise both volatile and/or nonvolatile memory and
data storage components. Volatile components are those that do not retain data
values upon loss of power. Nonvolatile components are those that retain data
upon a loss of power.

[0011] The machine-readable storage medium 120 may comprise, for example,
random access memory (RAM), read-only memory (ROM), hard disk drives, solid-
state drives, USB flash drives, memory cards accessed via a memory card reader,

floppy disks accessed via an associated floppy disk drive, optical discs accessed
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via an optical disc drive, magnetic tapes accessed via an appropriate tape drive,
and/or other memory components, and/or a combination of any two and/or more of
these memory components. In addition, the RAM may comprise, for example,
static random access memory (SRAM), dynamic random access memory (DRAM),
and/or magnetic random access memory (MRAM) and other such devices. The
ROM may comprise, for example, a programmable read-only memory (PROM), an
erasable programmable read-only memory (EPROM), an electrically erasable
programmable read-only memory (EEPROM), and/or other like memory device.
[0012] Map data identifier instructions 130 may map each of a plurality of data
identifiers to at least one granular application programming interface (API). For
example, each of the granular APls may be responsible for retrieving at least one
data resource and/or performing at least one method.

[0013] In some embodiments, map data identifier instructions 130 may
register a plurality of granular APIs and generate the plurality of identifiers
according to the registered plurality of granular APIs. For example, each granular
API may register itself via an associated programmatic object to a central dynamic
API. The central dynamic APl may provide a published list of identifiers associated
with the data resources and/or methods made available by each of the granular
APls as a message template.

[0014] For example, a granular APl named ThingAPl may be accessed via
HTTP at a uniform resource locator (URL) address of
http://www.example.com/thing, an APl named CustomerAP|l may be accessed via

HTTP at a URL of http://www.example.com/customer/, and an APl named

ConnectionAPI  may be accessed via HTTP at a URL of
http://www.example.com/connection/. Table 1, below, illustrates how different data
resources may be mapped to the granular APIs. In some embodiments, the path
may be appended to the URL for the respective granular APl to access the

individual resource.
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Data Identifier Path Granular API Dependency
{thingID} /uuid ThingAPI
{thingType} /thingType ThingAPI
{thingTypelD} fthingType/uuid ThingAPI
{thing} * ThingAPI
{email} /contact/email CustomerAPI {thingID}
{customer} * CustomerAPI {thingID}
{connectionID} /connectID ConnectionAPI
{thingID} /thinglD ConnectionAPI

Table 1
[0015] Receive message instructions 132 may receive a message comprising

at least one of the plurality of data identifiers from a client. The client may
comprise, for example, another application, process, software object, user, etc.
[0016] For example, a web application may provide a message to the central
dynamic APl comprising a plurality of data identifiers. In some embodiments, the
message may be programming language and/or format-independent. In some
embodiments, the message may adhere to the format of the message template
published by the central dynamic API. For example, the message may be provided
via a standard communication protocol, such as TCP/IP and/or HTTP, with a
message payload simply comprising a list of data identifiers. Using the example
data resources in Table 1, a message payload may simply comprise the following:
"{thingType}: {thingID}, Email: {email}." As another example, the message may be
constructed in XML, such as:

[0017] <thing>

[0018] <thingType>{thingType}</thingType>
[0019] <thingID>{thingID}</thingID>
[0020] <email>{email}</email>

[0021] </thing>
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[0022] Retrieve data resource instructions 134 may retrieve, via the at least
one granular API for the at least one of the plurality of data identifiers, a data
resource. For example, upon receipt of the message, the central dynamic APl may
parse the message for the data identifiers and identify which granular APIs need to
be executed. The central dynamic APl may then execute the granular API
methods to retrieve each of those data resources. For example, upon parsing the
{thingType} data identifier, the dynamic APl may execute the granular APl from
http://www.example.com/thing/thingType to retrieve the associated data resource.

[0023] In some embodiments, the message may comprise security and/or
permissions information, such as a user identifier, a password, an authorization
token, and/or another type of indication that the requesting client is authorized to
access the requested data resource. Such authorization requirements may, for
example, be identified as part of the registration process of the granular APIs.
[0024] In some embodiments, retrieve data resource instructions 134 may
identify at least one dependency between the at least one granular APl and a
second granular APIl. For example, retrieving the {email} data resource via the
Customer API may require a respective {thinglD} to retrieve the correct resource.
[0025] In some embodiments, different granular APIs may be able to retrieve
the same resource. For example, both the ConnectionAPI and the ThingAPI have
access to the associated {thinglD} resource.

[0026] Provide data resource instructions 136 may provide the retrieved data
resources to the client. For example, if an XML message comprising the data
identifiers is received, a response XML message may be constructed replacing the
data identifiers with the retrieved data resources.

[0027] FIG. 2 is a flowchart of an embodiment of a method 200 for dynamic
messaging consistent with disclosed implementations. Although execution of method
200 is described below with reference to the components of dynamic messaging
device 100, other suitable components for execution of method 200 may be used.
[0028] Method 200 may start in block 205 and proceed to block 210 where

device 100 may register a plurality of granular application programming interfaces
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(APIs). In some embodiments, map data identifier instructions 130 may register a
plurality of granular APls and generate the plurality of identifiers according to the
registered plurality of granular APIs. For example, each granular APl may register
itself via an associated programmatic object to a central dynamic APIl. The central
dynamic APl may provide a published list of identifiers associated with the data
resources and/or methods made available by each of the granular APIs as a
message template.

[0029] Method 200 may then proceed to block 215 where device 100 may map
each of the plurality of granular APIs to each of a plurality of available resources.
For example, a granular APl named ThingAPl may be accessed via HTTP at a
uniform resource locator (URL) address of http://www.example.com/thing, an API

named CustomerAP| may be accessed via HTTP at a URL of http://www.other-

example.com/customer/, and an APl named ConnectionAPl may be accessed via

HTTP at a URL of http://www.example.com/connection/. Table 1, above, illustrates
how different data resources may be mapped to the granular APIs. In some
embodiments, the path may be appended to the URL for the respective granular
APl to access the individual resource.

[0030] Method 200 may then proceed to block 220 where device 100 may
receive a message comprising a plurality of data identifiers associated with the
plurality of available resources. In some embodiments, receive message
instructions 132 may receive a message comprising at least one of the plurality of
data identifiers from a client. For example, a web application may provide a
message to the central dynamic APl comprising a plurality of data identifiers. In
some embodiments, the message may be programming language and/or format-
independent. In some embodiments, the message may adhere to the format of the
message template published by the central dynamic APl. For example, the
message may be provided via a standard communication protocol, such as TCP/IP
and/or HTTP, with a message payload simply comprising a list of data identifiers.
Using the example data resources in Table 1, a message payload may simply
comprise the following: "{thingType}: {thingID}, Email: {email}."
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[0031] Method 200 may then proceed to block 225 where device 100 may select
at least one of the plurality of granular APIs according to the plurality of data
identifiers. For example, retrieve data resource instructions 134 may identify which
of the mapped granular APIs are able to retrieve the resources for the data
identifiers in the message.

[0032] In some embodiments, at least one dependency between the at least
one granular APl and a second granular APl may be identified. For example,
retrieving an {email} data resource via the Customer APl may require a respective
{thingID} to retrieve the correct resource.

[0033] In some embodiments, different granular APIs may be able to retrieve
the same resource. For example, both the ConnectionAPI and the ThingAPI have
access to the associated {thinglID} resource.

[0034] Selecting the at least one of the plurality of granular APIs according to
the plurality of data identifiers may comprise selecting between at least two of the
plurality of granular APIs wherein each of the at least two of the plurality of granular
APls are associated with a first data identifier of the plurality of data identifiers.
Selecting between at least two of the plurality of granular APls may comprise
determining whether any of the at least two of the plurality of granular APlIs is
associated with a second data identifier of the plurality of data identifiers. For
example, selection of the granular APIs to retrieve the resources may comprise
selecting the fewest number of granular APIs needed to retrieve all of the
resources. In some embodiments, selection of the granular APIs to retrieve the
resources may comprise selecting the fastest granular APIs to retrieve all of the
resources.

[0035] Selection of the granular APls may comprise construction of a workflow
that schedules the granular APIs and/or identifies which APIs may be executed in
parallel. For example, a granular APl that takes 200ms to execute may be
performed concurrently with a first granular APl comprising a dependency for a
second granular API, each of which may execute more quickly (individually and/or
in total) than 200ms.
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[0036] Method 200 may then proceed to block 230 where device 100 may
retrieve at least one of the plurality of available resources via the at least one of the
plurality of granular APIls. In some embodiments, retrieve data resource
instructions 134 may retrieve, via the at least one granular API for the at least one
of the plurality of data identifiers, a data resource. For example, upon receipt of the
message, the central dynamic APl may parse the message for the data identifiers
and identify which granular APIs need to be executed. The central dynamic API
may then execute the granular APl methods to retrieve each of those data
resources. For example, upon parsing the {thingType} data identifier, the dynamic
API may execute the granular API from http://www.example.com/thing/thingType to

retrieve the associated data resource.

[0037] In some embodiments, retrieving the at least one of the plurality of
available resources may comprise device 100 determining whether the at least one
of the plurality of granular APIs is unable to retrieve the at least one of the available
resources. In response to determining that the at least one of the plurality of
granular APIls is unable to retrieve the at least one of the available resources,
device 100 may determining whether the at least one of the available resources
comprises an optional or a required resource according to the received message.
[0038] For example, the message from a client may designate some of the
data identifiers as required while some may be designated as optional. In some
embodiments, some resources may have dependencies on other resources, and
those other resources may be considered required resources. If the resource that
is unable to be retrieved is optional, method 200 may continue to proceed as
described and others of the requested resources may be provided to the client. If
the at least one of the available resources does not comprise an optional resource
according to the received message, device 100 may instead provide an error report
to the client.

[0039] Method 200 may then proceed to block 235 where device 100 may
create a response message comprising the retrieved at least one of the plurality of

available resources. In some embodiments, provide data resource instructions 136
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may provide the retrieved data resources to the client. For example, if an XML
message comprising the data identifiers is received, a response XML message
may be constructed replacing the data identifiers with the retrieved data resources
[0040] Method 200 may then end at block 240.

[0041] FIG. 3 is a block diagram of a system 300 for dynamic messaging
consistent with disclosed implementations. System 300 may comprise a computing
device 310 comprising a central dynamic APl engine 320 and a plurality of granular
APIs 340(A)-(C). Each of plurality of granular APIs 340(A)-(C) may comprise a
respective resource method 350(A)-(C). Resource methods 350(A)-(C) may
communicate and interact with a plurality of resources 360.

[0042] Computing device 310 may comprise, for example, a general and/or
special purpose computer, server, mainframe, desktop, laptop, tablet, smart phone,
game console, and/or any other system capable of providing computing capability
consistent with providing the implementations described herein. Central dynamic API
engine 320 may comprise, for example, instructions stored a machine readable
medium executable by a processor, logic circuitry, and/or other implementations of
hardware and/or software.

[0043] Central dynamic APl engine 320 may register a plurality of granular
APls, wherein each of the plurality of granular APIs are associated with at least one
of a plurality of available resources 360. In some embodiments, map data identifier
instructions 130 may register a plurality of granular APIs and generate the plurality
of identifiers according to the registered plurality of granular APIls. For example,
each granular APl may register itself via an associated programmatic object to a
central dynamic APIl. The central dynamic APl may provide a published list of
identifiers associated with the data resources and/or methods made available by
each of the granular APIs as a message template.

[0044] Central dynamic API engine 320 may generate a map of the association
between each of the plurality of granular APIs and a data identifier for each of the
plurality of available resources. In some embodiments, map data identifier
instructions 130 may map each of a plurality of data identifiers to at least one
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granular application programming interface (API). For example, each of the
granular APIs may be responsible for retrieving at least one data resource and/or
performing at least one method.

[0045] In some embodiments, system 300 may map each of the plurality of
granular APIs to each of a plurality of available resources. For example, a granular
APl named ThingAPl may be accessed via HTTP at a uniform resource locator
(URL) address of http://www.example.com/thing, an APl named CustomerAP| may

be accessed via HTTP at a URL of http://www.example.com/customer/, and an API

named ConnectionAPI may be accessed via HTTP at a URL of
http://www.example.com/connection/. Table 1, above, illustrates how different data
resources may be mapped to the granular APIs. In some embodiments, the path
may be appended to the URL for the respective granular APl to access the
individual resource.

[0046] Central dynamic APl engine 320 may receive a request message
comprising a plurality of data identifiers. In some embodiments, receive message
instructions 132 may receive a message comprising at least one of the plurality of
data identifiers from a client. For example, a web application may provide a
message to the central dynamic APl comprising a plurality of data identifiers. In
some embodiments, the message may be programming language and/or format-
independent. In some embodiments, the message may adhere to the format of the
message template published by the central dynamic APl. For example, the
message may be provided via a standard communication protocol, such as TCP/IP
and/or HTTP, with a message payload simply comprising a list of data identifiers.
Using the example data resources in Table 1, a message payload may simply
comprise the following: "{thingType}: {thingID}, Email: {email}."

[0047] Central dynamic API engine 320 may select a subset of the granular
APls associated with the plurality of identifiers according to the generated map.
For example, retrieve data resource instructions 134 may identify which of the
mapped granular APIs are able to retrieve the resources for the data identifiers in
the message.
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[0048] In some embodiments, at least one dependency between the at least
one granular APl and a second granular APl may be identified. For example,
retrieving an {email} data resource via the Customer APl may require a respective
{thingID} to retrieve the correct resource.

[0049] In some embodiments, different granular APIs may be able to retrieve
the same resource. For example, both the ConnectionAPI and the ThingAPI have
access to the associated {thinglID} resource.

[0050] Selecting the at least one of the plurality of granular APIs according to
the plurality of data identifiers may comprise selecting between at least two of the
plurality of granular APIs wherein each of the at least two of the plurality of granular
APls are associated with a first data identifier of the plurality of data identifiers.
Selecting between at least two of the plurality of granular APls may comprise
determining whether any of the at least two of the plurality of granular APIs is
associated with a second data identifier of the plurality of data identifiers. For
example, selection of the granular APIs to retrieve the resources may comprise
selecting the fewest number of granular APIs needed to retrieve all of the
resources. In some embodiments, selection of the granular APIs to retrieve the
resources may comprise selecting the fastest granular APIs to retrieve all of the
resources.

[0051] Central dynamic API engine 320 may identify a workflow order for the
selected subset of the granular APIs. For example, construction of a workflow may
schedule the granular APIs and/or identify which APIls may be executed in parallel.
For example, a granular API that takes 200ms to execute may be performed
concurrently with a first granular APl comprising a dependency for a second
granular API, each of which may execute more quickly (individually and/or in total)
than 200ms.

[0052] Central dynamic APl engine 320 may determine whether at least one of
the selected subset of granular APIs is unable to retrieve a respective available
resource and, in response to determining that the at least one of the selected
subset of granular APls is able to retrieve the respective available resource, create
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a response message comprising a respective subset of the plurality of available
resources corresponding to the plurality of data identifiers. For example, system
300 may retrieve at least one of the plurality of available resources 360 via at least
one of the plurality of granular APIs 350(A)-(C). In some embodiments, upon
receipt of the message, the central dynamic APl may parse the message for the
data identifiers and identify which granular APIs need to be executed. The central
dynamic APl may then execute the granular APl methods to retrieve each of those
data resources. For example, upon parsing the {thingType} data identifier, the
dynamic API may execute the granular API from

http://www.example.com/thing/thingType to retrieve the associated data resource.

[0053] Central dynamic API engine 320 may, in response to determining that
the at least one of the selected subset of granular APIs is unable to retrieve the
respective available resource, determine whether the respective available resource
comprises a required resource and, in response to determining that the respective
available resource comprises the required resource, create a response message
comprising an error.

[0054] In some embodiments, retrieving the at least one of the plurality of
available resources may comprise device 100 determining whether the at least one
of the plurality of granular APIs is unable to retrieve the at least one of the available
resources. In response to determining that the at least one of the plurality of
granular APIls is unable to retrieve the at least one of the available resources,
device 100 may determining whether the at least one of the available resources
comprises an optional or a required resource according to the received message.
[0055] For example, the message from a client may designate some of the
data identifiers as required while some may be designated as optional. In some
embodiments, some resources may have dependencies on other resources, and
those other resources may be considered required resources. If the resource that
is unable to be retrieved is optional, method 200 may continue to proceed as
described and others of the requested resources may be provided to the client. If
the at least one of the available resources does not comprise an optional resource
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according to the received message, device 100 may instead provide an error report
to the client.

[0056] The disclosed examples may include systems, devices, computer-
readable storage media, and methods for progressive buffer generation. For
purposes of explanation, certain examples are described with reference to the
components illustrated in FIGs. 1-3. The functionality of the illustrated components
may overlap, however, and may be present in a fewer or greater number of elements
and components. Further, all or part of the functionality of illustrated elements may
co-exist or be distributed among several geographically dispersed locations.
Moreover, the disclosed examples may be implemented in various environments and
are not limited to the illustrated examples.

[0057] Moreover, as used in the specification and the appended claims, the

singular forms “a,” “an,” and “the” are intended to include the plural forms as well,
unless the context indicates otherwise. Additionally, although the terms first, second,
etc. may be used herein to describe various elements, these elements should not be
limited by these terms. Instead, these terms are only used to distinguish one element

from another.

[0058] Further, the sequence of operations described in connection with the
Figures are examples and are not intended to be limiting. Additional or fewer
operations or combinations of operations may be used or may vary without departing
from the scope of the disclosed examples. Thus, the present disclosure merely sets
forth possible examples of implementations, and many variations and modifications
may be made to the described examples. All such modifications and variations are
intended to be included within the scope of this disclosure and protected by the

following claims.
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CLAIMS
We claim:
1. A non-transitory machine-readable storage medium including

instructions for dynamic messaging which, when executed by a processor, cause
the processor to:

map each of a plurality of data identifiers to at least one granular application
programming interface (API);

receive a message comprising at least one of the plurality of data identifiers
from a client;

retrieve, via the at least one granular API for the at least one of the plurality
of data identifiers, a data resource; and

provide the retrieved data resources to the client.

2. The non-transitory machine-readable medium of claim 1, wherein the
plurality of data identifiers are selected from a message template of available data
identifiers.

3. The non-transitory machine-readable medium of claim 2, wherein the
instructions to map each of the plurality of data identifiers to the at least one
granular APl comprise instructions to:

register a plurality of granular APIs; and

generate the plurality of identifiers according to the registered plurality of
granular APIs.

4. The non-transitory machine-readable medium of claim 1, wherein the

message is programming language-independent.

5. The non-transitory machine-readable medium of claim 1, wherein the
instructions to provide the retrieved data resources to the client comprise providing

the retrieved data resources in a same message format as the received message.
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6. The non-transitory machine-readable medium of claim 1, wherein the
instructions to retrieve the data resource comprise instructions to identify at least
one dependency between the at least one granular APl and a second granular API.

7. The non-transitory machine-readable medium of claim 6, wherein the
second granular APl is associated with a second data resource.

8. A computer-implemented method for dynamic messaging comprising:

registering a plurality of granular application programming interfaces (APIs);

mapping each of the plurality of granular APIs to each of a plurality of
available resources;

receiving a message comprising a plurality of data identifiers associated with
the plurality of available resources from a client;

selecting at least one of the plurality of granular APls according to the
plurality of data identifiers;

retrieving at least one of the plurality of available resources via the at least
one of the plurality of granular APIs; and

creating a response message comprising the retrieved at least one of the

plurality of available resources.

9. The computer-implemented method of claim 8, wherein retrieving the
at least one of the plurality of available resources comprises determining whether
the at least one of the plurality of granular APIs is unable to retrieve the at least

one of the available resources.
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10.  The computer-implemented method of claim 9, further comprising:

in response to determining that the at least one of the plurality of granular
APls is unable to retrieve the at least one of the available resources, determining
whether the at least one of the available resources comprises an optional resource
according to the received message; and

in response to determining that the at least one of the available resources
comprises an optional resource according to the received message, providing at
least one second resource of the plurality of available resources to the client.

11.  The computer-implemented method of claim 10, further comprising:

in response to determining that the at least one of the available resources
does not comprise an optional resource according to the received message,
providing an error report to the client.

12. The computer implemented method of claim 11, wherein selecting the
at least one of the plurality of granular APIs according to the plurality of data
identifiers comprises selecting between at least two of the plurality of granular APIs
wherein each of the at least two of the plurality of granular APIs are associated with
a first data identifier of the plurality of data identifiers.

13. The computer-implemented method of claim 12, wherein selecting
between at least two of the plurality of granular APls comprises determining
whether any of the at least two of the plurality of granular APIs is associated with a
second data identifier of the plurality of data identifiers.

14.  The computer-implemented method of claim 8, wherein selecting the
at least one of the plurality of granular APIs according to the plurality of data
identifiers comprises scheduling at least two of the plurality of granular APIs for

parallel execution.
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15. A system for dynamic messaging, comprising:
a central dynamic application programming interface (API) engine to:

register a plurality of granular APIs, wherein each of the plurality of
granular APIls are associated with at least one of a plurality of available
resources;

generate a map of the association between each of the plurality of
granular APIs and a data identifier for each of the plurality of available
resources;

receive a request message comprising a plurality of data identifiers;

select a subset of the granular APIs associated with the plurality of
identifiers according to the generated map;

identify a workflow order for the selected subset of the granular APls;

determine whether at least one of the selected subset of granular
APls is unable to retrieve a respective available resource;

in response to determining that the at least one of the selected subset
of granular APIs is able to retrieve the respective available resource, create
a response message comprising a respective subset of the plurality of
available resources corresponding to the plurality of data identifiers;

in response to determining that the at least one of the selected subset
of granular APIs is unable to retrieve the respective available resource,
determine whether the respective available resource comprises a required
resource; and

in response to determining that the respective available resource
comprises the required resource, create a response message comprising an

error.
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