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(57) Abrégée/Abstract:
Aspects of the present disclosure include an activation, consolidation, and transformation system (ACT) for a telecommunications
network. A request Is received to provision one or more devices In a network and includes a key and key value. The request Is
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(57) Abrege(suite)/Abstract(continued):
routed to a data source associated with the key or key value of the request. Data Is queried from the data source and validated by

the ACT. At least one template Is identified from a plurality of digital templates based upon attributes of the data that is applied to
the at least one template and the template transforms the data to an output. The output comprises instructions for configuring a

device for a telecommunications service based on the request.
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SERVICE ACTIVATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This Patent Cooperation Treaty (PCT) patent application is related to and claims priority
to United States Provisional Patent Application No. 62/256,932, filed November 18, 2015
entitled “SERVICE ACTIVATION SYSTEM,” the entire contents of which is incorporated herein

by reference for all purposes.

TECHNICAL FIELD

[0002] Aspects of the present disclosure relate to a service activation system for a network; and
more particularly, to a system for improving device activation and configuration in a network by
utilizing a plurality of keys to obtain information about a request for a telecommunications
service from an appropriate data source, validating the information from the data source, and
transforming the information into a format for configuring certain network devices to provision

the telecommunications service associated with the request.

BACKGROUND

[0003] A service provider In the telecommunications industry faces unique challenges with
respect to providing the required technical infrastructure to fulfill services for its customers. The
service provider must process orders from clients for various possible services, where each
order and each possible service may require unique configurations of numerous devices
needed to fulfill the service.

[0004] However, conventional order provisioning systems often lack for the ability to validate
data associated with incoming orders or manage data from multiple input sources. Specifically,
when devices are being prepared to provide services to customers, it may be determined that
the data associated with activating the devices Is missing, inaccurate, or incomplete. When
such incomplete data Is encountered, many conventional systems generate errors and/or
require new orders to be submitted. Further, conventional order provisioning systems may not
address compatibility issues. For example, a service provider may receive orders from different
types of order entry systems which may require collection of different types of data to fulfill the
orders. Further still, different devices may need to be configured to provide a service which may
require different types or forms of configuration information. A conventional system may often
require manual intervention to configure different types of devices or otherwise access

Information needed for different device configurations.
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[0005] It Is with these observations In mind, among others, that various aspects of the present

disclosure were concelved and developed.

SUMMARY

[0006] A need exists for an enhanced order processing system that assists with provisioning an
ordered telecommunications service. Accordingly, one implementation of the present disclosure
may take the form of a method for provisioning a network service. The method may include the
operations of utilizing a processor in communication with a non-transitory memory for storing
Instructions that are executed by the processor to perform the operations accessing a request
associated with a network connection design, the request including a key and associated key
value, querying data associated with providing a telecommunications service based on the
request from a data source based at least on the key value, and validating the data using a rule
comparing the data to an expected data structure. Further, the method may include the
operations of identifying a configuration template from a plurality of templates based upon
attributes of the data and applying the data to the configuration template to transform the data to
an output, the output comprising instructions to a network configuration system to configure a
network device associated with the network connection design.

[0007] Another implementation of the present disclosure may take the form of a system for
provisioning a network service. The system may include at least one communication port for
recelving a request associated with a network connection design to provide an intended network
service to a user of a telecommunications network, the request comprising a key and associated
key value, a processing device, and a computer-readable medium connected to the processing
device configured to store instructions that, when executed by the processing device, performs
operations. Such operations may include querying data associated with the intended network
service from a data source based at least on the associated key value of the request and
transforming the data to an output to configure a network device to provide a
telecommunications service by identifying a configuration template from a plurality of templates
based upon attributes of the data applying the data to the configuration template to transform
the data to the output.

[0008] Yet another implementation of the present disclosure may take the form of an apparatus
comprising a first network device, a second network device, and a computing device for
communicably coupling the first network device with the first network device In response to a
request. The request may comprise a key and the computing device utilizes the key to access

data and a template associated with the key and the computing device applies the data to the
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template to generate an output, the output comprising information for configuring the second
network device to be coupled to the first network device to provision a telecommunications

service.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing and other objects, features, and advantages of the present disclosure set
forth herein should be apparent from the following description of particular embodiments of
those Inventive concepts, as illustrated in the accompanying drawings. The drawings depict
only typical embodiments of the present disclosure and, therefore, are not to be considered
limiting In scope.

[0010] FIG. 1 illustrates an exemplary system view of an order provisioning system utilizing an
activation and control (ACT) system, according to aspects of the present disclosure.

[0011] FIG. 2 illustrates an exemplary view of a portion of the order provisioning system of FIG.
1 focusing on exemplary components of the ACT system, according to aspects of the present
disclosure.

[0012] FIG. 3 is an exemplary illustration of a device configuration, according to aspects of the
present disclosure.

[0013] FIG. 4 i1s an exemplary process for building and implementing the ACT system,
according to aspects of the present disclosure.

[0014] FIG. 5 is an exemplary screenshot of an interface displaying order attributes included in
a request for services, according to aspects of the present disclosure.

[0015] FIG. 6 is another exemplary screenshot of the interface of FIG. 5, according to aspects
of the present disclosure.

[0016] FIG. 7 is an exemplary screenshot of the interface showing an error message, according
to aspects of the present disclosure.

[0017] FIG. 8 illustrates an example of a computing system that may implement various

services, systems, and methods discussed herein.

DETAILED DESCRIPTION

[0018] Aspects of the present disclosure involve systems and methods for a service activation,
consolidation, and transformation (ACT) system in a telecommunications network. The ACT
system may be implemented by one or more computing devices, where the ACT system
receives Information associated with an order for a telecommunications service and transmits

the information to one or more network resources In order to generate data needed to provision
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the service. The ACT system may further validate the data and generate an output, based on
the data, that iIs used to provision the ordered telecommunication service by activating and
configuring network devices. Specifically, the ACT system accesses or receives information
about an order (generated from an order entry system) for a telecommunications service in the
form of a request. In one example, the request IS generated by a service activation
orchestration system (SAQO) associated with the telecommunications network. In general, the
SAO may be any system that creates a network connection design defining the network devices
and configurations needed to provide the telecommunications service associated with the order.
[0019] Upon generation of the request, the SAO sends the request to the ACT to begin the
process of executing the request and provide services to the requesting customer of the
network. In one embodiment, the request includes information needed for the network
connection design to provide the requested service. For example, the request may include
keys, parameters, or fields, such as network device identifiers and service identifiers. A key of
the request may assist with identifying a specific system or device that stores some information
needed for the network connection design. The ACT system then contacts the system or device
identifiable through the keys of the request that stores the service information to retrieve the
Information. The service information or data Is retrieved or otherwise accessed from the data
gathering system as needed to configure and activate network devices for the network
connection design associated with the request.

[0020] Once obtained, the data is then validated by the ACT. In one example, the ACT system
verifies whether the retrieved service data is complete such that the data provides all the
iInNformation needed to activate and configure the affected network devices to provide the
ordered telecommunications service as defined by the request. The data may further be
validated to determine whether the data is accurate. For example, the ACT system may
determine that the SAQO system has generated a network connection design that cannot be
provided to the requesting customer for whatever reason, or that the request includes an
iIncorrect device identifier that prevents the ACT system from configuring the appropriate device
needed to provide the ordered telecommunications service.

[0021] Upon validating the data, the ACT system then transforms the data into an output that is
used by a network service orchestrator to configure the network devices of the network
connection design generated by the SAO (in order to provision the ordered telecommunications
service). More particularly, the SAQO utilizes a database comprising a plurality of digital
templates. The digital templates may each be unique or configured for certain network devices

and/or device types such that each template may be used to transform data (or portions of the
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data) to an output specifically formatted to configure a certain network device (as needed In the
course of provisioning the telecommunications service). Thus, the retrieved data of the service
request may be used to fill out the templates to provide instructions on configuring the network
device or devices to provide the services.

[0022] To determine which of the templates is used for the requested service, each of the digital
templates may comprise certain conditional statements that may be satisfied by attributes of the
data. The ACT system selects a template where attributes of the data satisfy the conditional
statements of the template. Once a template has been selected, the data is applied to the
template to generate the output of instructions on providing the requested service or services.
In one example, the output may comprise commands In a format or communication language
that I1s unique for communicating with and applying configurations to a particular network device
or device type. The output may be transmitted to or otherwise accessed by a configuration
system which executes the commands and applies the configurations to network devices using
the output or the ACT system. In other embodiments, the ACT system itself may apply the
device configurations to provision the networking devices to provide the requested services.
[0023] In general, the ACT system may be associated with a telecommunications network and
connected between the order entry system and a configuration system such that the ACT
system Is ideally suited to address orders or requests that may require correction before the
orders or requests are sent to the configuration system (or device configurations are otherwise
implemented). The ACT system reduces the likelihood that information needed to configure
devices for provisioning a telecommunications service i1s incomplete or erroneous and facilitates
and validates communications between different systems used to fulfil an order for a
telecommunications service, which I1s advantageous when the order requires different types of
iInformation from different systems.

[0024] FIG. 1 illustrates a system 100 of a telecommunications service provider for fulfilling an
order for a telecommunications service, In accordance with various embodiments discussed
herein. The system 100 comprises a plurality of order entry systems 106 or requestor modules.
The order entry systems 106A-106B may receive orders for telecommunications services from
customer devices 122A or from administrators of the telecommunications network. The system
100 further comprises a Service Activation Orchestration (SAQO) system 108, which may include
any system, device, or program that analyzes an order for a telecommunications service from
the order entry systems 100, creates a network connection design based on the order, and
generates a request. In some Instances, the creation of the connection design may include

input from a network engineer. The request generated by the SAO may be used to produce
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data or instructions needed to activate and configure network devices to implement the network
connection design and provision the ordered telecommunications service. The SAO system
108 may utilize network design engineers, network design automation applications, and/or
combinations thereof to generate the network connection design and the request. The system
100 further includes a plurality of data sources 104A, 104B which store or otherwise have
access to the data needed for the request from the SAO system 108.

[0025] The system 100 may further include a Network Service Orchestrator (NSO) system 110.
In general, the NSO 110 is a configuration system that activates and configures devices as set
out in the network connection design generated by the SAO system 108 or any other type of
connection design. The system 100 may further include a customer computing device 122A, a
customer network device 122B, and one or more networking devices 120A or 120B of the
telecommunications service provider. The customer computing device 122A may be used to
submit the order for the telecommunications service to the order entry systems 106. The
customer computing device 122A may comprise at least one computing system and may
comprise a server, desktop computer, smartphone, or other device capable of accessing the
order entry systems 106 and submitting an order for a telecommunications service. The
customer network device 122B may be connected to one or more of the devices 120A or 120B
to provision the ordered telecommunications service. Each of the customer network device
122B or devices 120A or 120B may comprise a network interface device such as router, a
switch, a session border controller (SBC), a gateway, a gateway controller, or the like.

[0026] FIG. 1 further shows an Activation, Consolidation, and Transformation (ACT) system 200
Implemented using one or more computing devices which may be connected within a central
portion of the system 100 or between the SAO system 108 and the NSO system 110. In
general, the ACT system 200 receives a request for network services as generated by the SAO
system 108 and utilizes information about the request to access network resources (such as the
plurality of data sources 104) in order to generate data needed for the network connection
design. The ACT system 200 further validates the retrieved data and generates an output
based on the data that is provided to the NSO 110 to activate and configure network devices
(such as devices 120A or 120B) and provision the ordered telecommunication service. All of
the aforementioned components may be in communication via a network 150. The network 150
may comprise a telecommunications network or |IP and/or data network managed by a service
provider. The network 150 allows the various components of the system 100 to communicate
with one another. A user interface 206 of the system 100 may be implemented to access one or

more of the above systems.
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[0027] The operation of the ACT system 200 of FIG. 1 Is now described in greater detail with
reference to the method 400 of FIG. 4 and the system illustrated in FIG. 2. In block 402 of FIG.
4, the ACT system 200 receives or otherwise accesses a request from the SAO system 108. In
one embodiment, the ACT system 200, which may be embodied using one or more computing
devices and processors, may comprise dedicated engines, applications, or hardware/software
modules to access a request from the SAO system 108 and provide other features described
herein. Specifically, the ACT system 200 may comprise a request manager 204 which may
retrieve or access such a request from the SAO system 108 as shown in FIG. 2 which illustrates
a portion 202 of the system 100 focusing on exemplary features of the ACT system 200. As
shown, the request may be automated or otherwise automatically sent from the SAO system
108 to the request manager 204 of the ACT system 200 as the request is generated for a
network connection design.

[0028] As discussed herein, the request is generated by the SAO system 108 to configure one
or more network devices to provide network services In response to a service request. In
particular, the request from the SAO system 108 includes information and data of a network
connection design to provide the services. The network connection design is built or created by
the SAQO system 108 in response to receiving an order for a telecommunications service from
the order entry systems 106. More specifically, a customer computing device 122A, customer,
network administrator, etc. may transmit an order for a telecommunications service, such as an
order for a virtual private network (VPN) or some form of Internet service to a customer’s
devices or network, to the order entry systems 106. The order entry systems of 106 of FIG. 1
may comprise different order entry applications or systems used by the system 100 to retrieve
or access orders for telecommunications services and pass information about the orders to the
SAO system 108 and the ACT system 200. In one embodiment, the order entry systems 106
(or the SAO system 108) may extract order parameters from an order received from a customer
device or otherwise identify order parameters.

[0029] An order parameter may Include a desired network connection or service, an
identification of a customer network device, a customer identification number, and the like.
Each of the order entry systems 106, such as the order entry system 106A and order entry
system 106B, may be associated with different systems/customers and may receive orders from
customers with different types of data or formats. For example, the order entry system 106A
may be configured to receive orders associated with VPNs; whereas the order entry system
106B may be configured to receive orders to connect customer devices to Internet access

services. As such, the order entry system 106A may generate orders which involve information
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about a first device type while the order entry system 106B may involve information about a
second device type. In addition, it should be understood that an order may include a request for
multiple different kinds of telecommunications services or an order may generate multiple
requests (requiring different network elements to be configured to provide a customer with the
telecommunications services).

[0030] Once the order is received by the order entry systems 106, the order may then be routed
to or otherwise accessed by the SAO system 108, which analyzes the order parameters, and
creates a network connection design to provide the telecommunications service for the
customer network environment associated with the customer computing device 122A. An
llustration of an exemplary network connection design 300 is shown in FIG. 3. Through the
execution of the exemplary network connection design 300, a provider edge (PE) device 308 of
a telecommunications network may be activated, configured, and/or connected within the
network to provision a telecommunications service for a customer of the network, such as a
VPN 310. For example, the network connection design 300 defines a network connection path
comprising a drop node 302, a metro core (MC) 1 device 304, a MC 2 device 306, and the PE
device 308. The MC 1 device 304 and the MC 2 device 306 may comprise network elements of
a service provider such as network switches of a telecommunications core network. To provide
the requested service to a customer, the components of the network may be configured or
commissioned by implementing the network connection design 300. After provisioning, a
customer network device may be connect to or otherwise communicated with the drop node
302, one or more transit nodes such as the MC devices 304 and 306, and ultimately connected
to the PE device to obtain access to a telecommunications service such as the VPN 310.

[0031] In addition to creating a network connection design for the ordered telecommunications
service, the SAO system 108 generates a request, such as the request 502 illustrated in FIG. 5.
The request, associated with the network connection design, may include data used to activate
and configure network devices, and also instruct that the devices actually be activated and
configured to Implement the network connection design and provision the ordered
telecommunications service. For example, referencing the network connection design 300 of
FIG. 3, the request may be used to generate instructions to activate and configure the MC 1
device 304, the MC 2 device 306, and the PE device 308 in a manner defined by the network
connection design 300. The SAO system 108 may utilize network design engineers, network
design automation applications, and/or combinations thereof to generate the network

connection design and the request.
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[0032] In one embodiment, the request may include a plurality of keys, fields, or parameters,
such as network device identifiers and service identifiers which may be associated with specific
values. The keys assist with determining what data sources the ACT system 200 needs to
access In order to activate and configure devices for the network connection design. Any one
key of the request may assist with identifying a specific data source or storage repository that
stores or has access to some Iinformation needed for the network connection design. In
addition, the system 100 may be designed such that ACT system 200 uses the values of the
keys to retrieve data from the specific data sources 104 and activate and configure devices of a
network connection design associated with the request. As shown in FIG. 5, a request may
INclude a variety of keys 504, including but not limited to, a produce instance, an access type, a
product type, an activity, a role type, an order number, an identifier, an order source, a circuit
identifier, and the like. In general, however, any data set, information, or value associated with
a network design may be a key utilized by the ACT system 200. Values 506 associated with the
keys 504 may comprise a string or set of characters or other units of information which may be
used by the ACT system 200 to locate one or more specific storage devices or data source 104
that have information that is needed for a specific request. For example, in the request 502 of
FIG. 5, a value 506 associated with the circuit ID key, ID2, may define a particular network
device (or network device type) that needs to be activated and configured according to the
network connection design. Information about that network device type may be stored In a
specific data source 104 associated with the value of ID2 and accessed by the ACT system 200
using the value of |D2.

[0033] In some embodiments, aspects of the request may be defined or created using the order
parameters. For example, where a customer submits an order for a telecommunications
service, the order may include a customer ID, which the SAO system 108 may then use, during
creation of the network connection design, to query a database and retrieve information about
the customer network environment, including the types of network devices the customer is using
or has access to. Such information may be especially useful when the SAO system 108 is
generating the network connection design and the request as the customers network or
account may limit the customer to only connecting to certain network devices of the service
provider.

[0034] Returning to FIG.4, and in particular block 404, the request manager module 204 of the
ACT system 200 may pass the request and associated information to a system routing module
208 of the ACT system 200 (illustrated in FIG. 2 as step 1) which may in turn route the request
to a data gathering module 210 of the ACT system 200 (illustrated in FIG. 2 as step 2). Using

9
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one or more of the keys or values associated with the keys, the data gathering module 210
communicates with particular data sources 104 associated with ACT system, such as data
sources 104A or 104B. Stated another way, the ACT system 200 may use values of the keys to
select and access specific data sources 104 and the data stored within the data sources to
access the data useful for building out the specific network connection design associated with
the request. Returning to the previous example, the value of the circuit |ID key, ID2, may be
associated with a specific data source 104A. In other words, a data source 104A may be an
iInventory database that stores data about the device having the circuit ID of “ID2” and, when the
ACT system is presented with the request 502, the ACT system 200 can retrieve configuration
and activation data from the data source 104A as needed to activate and/or configure a device
with the circuit ID of ID2 utilizing the key values contained within the request 502.

[0035] In block 4006, once the request Is directed to the appropriate data source 104 associated
with the key, a data gathering module 210 (of FIG. 2) of the ACT system 200 queries data from
the data source/s 104 (illustrated in FIG. 2 as step 3) associated with the key to compile any
activation and configuration data needed for the request. It should be understood that the
request accessed by the ACT system 200 may be associated with a network connection design
to connect a customer network device with multiple, different devices such as network device
120A and network device 120B. The device 120A may be different from the device 120B, or
otherwise comprise a different type of network device (with different configuration commands,
communications protocols, and the like for configuring the device to provision a service). In
such an example, the request may contain or otherwise be associated with two or more circuit
|ID or device |ID keys; a first key for the device 120A, and a second key for the device 120B. The
ACT system 200 uses the first key to locate a particular data source 104A that has access to
configuration information for the device 120A and uses the second key to locate another data
source 104B that has access to configuration information for the device 120B.

[0036] In block 408 of FIG. 4, the data extracted from the data sources 104, and the values of
the request may be validated or pre-checked by the ACT system 200 using a plurality of
predetermined rules, including field-based rules and scripts. Using the predetermined rules
and/or scripts, the ACT system 200 identifies possible problems with the data or the values of
the request and may Initiate a prompt to the customer computing device 122A or a device of the
SAOQO system 108 to correct certain problems (illustrated in FIG. 2 as step 4). For example, the
request may be accessed by the ACT system 200 with missing, incomplete, or inaccurate order
values for certain keys. An entire value associated with a key may be omitted or may include

data that is incomplete. Using the ACT system 200, one or more scripts and/or rules may be
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utilized to identify when certain fields of information (key values) are missing by looping through
a request to identify omitted or incorrect data. Rules may, for example, require that certain key
values be populated with certain types of information such as numerals or certain combinations
of strings of alphanumeric values.

[0037] When missing or invalid data Is detected, the request manager 204 may submit
order/request Iinformation to a user interface (Ul) 206 as a prompt to a user where the user
(customer or service provider technician) may manually make corrections or additions to the
data or the request. In some embodiments, the ACT system 200 utilizes machine learning and
identifies patterns with invalid data of orders processed by the ACT system 200 such that ACT
system 200 can anticipate potential common errors with requests and prompt a user with
specific suggestions to correct invalid data. For example, where the ACT system 200 accesses
a request and a value for a key Is provided In the request that identifies a customer device that
IS not recognizable by the ACT system 200 or is otherwise incorrect, the ACT system 200 may
submit a prompt to the Ul 206 (or the customer computing device 122A) that displays, “did you
mean the device 90007"

[0038] Once corrected/additional data is returned to the ACT system 200 from the Ul 206, the
data may again be validated by the ACT system 200 using the plurality of predetermined rules
and scripts as described above. In some embodiments, where the request defines a connection
to devices of the service provider and such devices or networks of the service provider are
unavailable, the ACT system 200 may cancel the request/order and submit an alert to the Ul
206 or to the customer computing device 122A indicating that the order cannot be processed.
As another benefit of the ACT system 200, all of the data retrieved from the order entry systems
106 may be applied to and flow through the same rules reducing the conventional steps that
may Involve manual intervention or multiple separate procedures to validate data from different
orders or different order entry systems. |n other words, the ACT system 200, as shown in FIG.
1, may be connected within a network of a telecommunications service provider between
multiple order entry systems or requestor modules and a configuration system, such as the
NSO system 110 (or a set of configuration systems). In this manner, the ACT system 200 is
situated to aggregate orders from different order entry systems and access activation and
configuration data needed to prepare devices to provide a telecommunications service using a
single tool (the ACT system 200).,

[0039] In block 410 of FIG. 4, at least one digital template is identified or selected by the ACT
system 200 by comparing the validated data with fields and other information defined within

each of a plurality of templates. In one embodiment, the templates may be pre-defined
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templates, implemented in e.g. JSON or XML that, when utilized, convert the validated data
accessed from the data sources 104 to an output in a format, protocol, or command set that can
be used to implement activation and configuration of devices for the request. In other words, a
computing device or processor associated with the ACT system 200 may utilize a storage
device 240 (of FIG. 2) or database containing the plurality of templates and compare the
validated data with information about the plurality of templates. As a result, one or more
activation templates may be identified or chosen when the validated data meets predetermined
conditions defined by the templates and/or the ACT system 200. [f the provided data satisfies
one or more predetermined conditions for a given template, that given template may be chosen
or identified to apply the validated data into the given template and produce an output (as
shown In block 412). The predetermined conditions of the templates may include one or more
software conditions, conditional expressions, conditional constructs, or conditional statements
such as WHEN clauses, IF-THEN statements, IF-THEN-ELSE statements, case and switch
statements, pattern matching, has-based conditional statements, or the like In conjunction with
other rules/identifiers to identify when certain templates are needed for certain validated data
sefts.

[0040] In general, the verified data satisfies a given template when the data meets the
conditions laid out In the template. For example, a particular template may be utilized to
configure a telecommunication switch of the network. Through the data obtained from the
request and/or obtained from the one or more data sources 104, the ACT system 200 may
identify a particular template of instructions to activate or configure the switch device. In other
words, the request includes keys that describe the switch and a type of configuration of the
switch executed as part of the service design. With this information, a template to configure the
switch for the particular service Is 1dentified and obtained from the database 240. In this
manner, the provided or obtained information Is utilized to select a configuration template for
use In creating one or more Instructions to configure a networking device. Further still, the
iInformation provided in the request or obtained from the data sources 104 may be used by the
ACT system 200 to populate portions of the template to create the configuration instructions.
[0041] In one example, a request for a network service may be accessed by the ACT system
200. The request includes a key that the ACT system 200 utilizes to locate and extract data
from one or more specific data sources 104 associated with the key. The data sources 104
associated with the key provide the data that is specifically used to configure devices and
provision a service as defined by the request. Once the data is validated, the data may be fed

through or otherwise applied to a plurality of templates to determine if the validated data meets
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conditional expressions of one or more of the templates. If the validated data meets conditional
expressions of a template, the template may be identified and/or selected. Each of the
templates may be designed for certain data attributes, and consequently designed to generate
outputs to configure certain devices and provision certain network services.

[0042] Returning to FIG. 4, in block 412, once one or more templates have been selected or
otherwise identified, the validated data may be processed or otherwise applied to the selected
templates to transform the data and generate an output or a set of output values. For example,
the validated data may be applied to a first template to produce an output specific to the first
template. In one embodiment, the data collected from the data sources 104 comprises the
attributes needed for comparing the validated data with the templates, certain templates are
selected based upon the attributes of the data that meet certain conditions of one or more
templates, and the data is applied to the selected templates to produce at least one output. In
one embodiment, the templates comprise blocks of software code with predefined fields.
Attributes of the validated data may populate or pass through the predefined fields as, e.g., an
ACT system application 912 compares attributes of the validated data with fields of the
templates.

[0043] The templates may be stored In one or more storage devices such as the storage device
907 of FIG. 8. Further, the logic and processes for comparing and applying the data extracted
from the data sources 104 to the templates may be developed as part of a templating
application or engine executed by the ACT system 200 using the processor 802. In one
embodiment, a template as discussed herein may comprise a digital extensible markup
language (XML) template. XML Is a markup language defining a set of rules for encoding
documents. In some embodiments, the template may comprise an Extensible Stylesheet
Language (XSL) style sheet defining or more rules to apply when data is matched with the
template. The templates may utilize a partial YANG model to generate the output of block 412
IN order to specially format the output for a configuration system such as the NSO system 110
or other configuration engine/system. A template as described may be a multi-part document
and may include dot notation, objects, and other values that define attributes of an XML sheet.
The template may further comprise a string of characters, including markup, content, elements,
attributes, tags, declarations, and may utilize one or more XML parsers. The ACT system 200
may utilize the processor 802 to analyze the content of data retrieved from the data sources
104, and apply the content to one or more templates.

[0044] An output as created by the application of the verified data to the templates may include

data formatted Iinto a particular model, language, format, communication protocol, or the like
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that may correspond to a particular device or device type that I1s to configure or provision
components of a telecommunications network to provide a service. For example the NSO
system 110 of FIGS. 1 and 2 may be a configuration module responsible for communicating
with a particular Router R and a certain template may be used to produce an output that Is
specifically formatted to facilitate communication with and configure the Router R to provide a
telecommunications service. In some embodiments, the output comprises specific software
and/or machine languages depending upon the device or device type that needs to be
configured or otherwise modified iIn some form to provision a telecommunications service. In
short, templates convert or transform the validated data into whatever format i1s needed to
communicate with and configure devices needed to provision a service.

[0045] As discussed, the system generates an output resulting from a template that the NSO
may utilize to activate, configure, or otherwise prepare devices In order to provision services for
a customer of a telecommunications network. In particular, data extracted or otherwise
accessed from one or more of the data sources 104 may be fed or applied to a template as data
attributes to generate an output. The ACT 200, through the use of the template, generates the
output. The output, In general, Iincludes a plurality of instructions that a provisioning system
(such as the NSO system 110 of FIG. 1) may execute to provision or configure a device of the
telecommunications network. In other words, the output provides the information and
iInstructions the NSO system 110 utilizes to configure or provision a network device as part of
providing the service to the requesting customer. In other embodiments, the ACT system 200
itself may communication with the device to configure or provision the device. In this case, the
output from the ACT system (utilizing the information and the templates) provides the
iInstructions for configuring the device which are executed by the ACT to provision the device for
the requested service.

[0046] The ACT system 200 may utilize numerous templates and, in some embodiments,
validated data may be cycled through all of the templates at least once to determine whether a
particular template (or multiple templates) should be used to produce an output/s. In some
embodiments, a single request may trigger the use of a particular set of templates. For
example, a given request may cause the ACT system 200 to identify and apply 15 templates to
validated data which may respectively generate 15 different outputs (to be used to configure
and activate one or more network devices to provide a service by the NSO system 110). One or
more pre and post check scripts may be applied to the templates and the data as it is being
compared to the templates to determine whether network elements associated with the request

are available for use. For example, the pre and post check scripts may determine whether a
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port or interface of a network device defined by the request (and associated with the data
extracted from the data sources 104) is available. If an error iIs identified by the scripts, a
prompt may be displayed to modify or cancel the order by way of the Ul 206 or the customer
computing device 122A. Further, the output itself may be applied to one or more rules to make
sure the network Is In an available state to run the output and configurations associated with the
output.

[0047] The output generated in block 412 of FIG. 4 may be used to activate, configure, and
otherwise prepare one or more network devices to provide a telecommunications service as
Intended by the network connection design which prompted the request. The request manager
204 of the ACT system 200 may transmit the output to a network activation module 212, which
may then transmit the output to the NSO system 110. In some embodiments, the NSO system
110 may then apply configurations (defined by the output) or otherwise communicate with
devices such as the PE device 308 of FIG. 3 to setup the device to provide a
telecommunications service to a customer network device.

[0048] In sum, the ACT system 200 facilitates the data extraction and transformation required to
complete device configurations, from any number of systems, which provides broad applicability
and utility for the ACT system 200. The ACT system 200 takes input from multiple sources,
conducts data collection from appropriate subsystems/data sources, applies a plurality of rules
to validate the data, and applies the validated data to a templating engine that builds a particular
configuration output for the network to provision a telecommunications service.

[0049] As further illustrated in FIG. 1, in some embodiments, the ACT system 200 may be a
centralized portion of the system 100 and be connected between the SAO system 108, the
order entry systems 106, and the NSO system 110. As such, the ACT system 200 facilitates
communication between various components of the system 100. The SAO system 108 may be
configured for order and network design decomposition and may control the sequence and
timing of events in the system 100. The SAO system 108 may further be configured for order
due date management, exception management, and order changes. The NSO system 110
llustrates an exemplary configuration or activation system which may be implemented to apply
configurations, activate devices, and communicate with network elements to provision services
IN the order provisioning system 100. For example, the NSO system 110 may be configured to
utilize output data received from the ACT system 200 in order to communicate with one or more
devices 120 of the service provider and configure or otherwise prepare the devices 120 to
provision a telecommunications service. The NSO system 110 may be one type of

configuration system utilized by the system 100. While a single NSO system 110 or output
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system Is shown In the exemplary illustration, the system 100 may comprise a plurality of
different configuration systems which may be used to provision services and configure different
types of network elements and/or devices of the service provider.

[0050] In one alternate embodiment, the ACT system 200 is operable to communicate with and
configure devices of a network connection design directly (using the output generated as
described herein), instead of utilizing the NSO system 110.The data sources 104 of FIG. 1
llustrate exemplary data storage devices, memory, or other such repositories storing or
otherwise having access to data specific to various order configurations, device types, or certain
sub-networks or network clusters of the service provider. The data stored within the data
sources 104 may be used to complete an order by supplementing the order/request with data
needed to configure a device 120 In order to provision a service for a customer. In one
embodiment, the ACT system 200 communicates directly with the data sources 104 in the
course of consolidating and enhancing data for a given order as described herein. In alternate
embodiments, the data from the data sources 104 may be aggregated or federated within a
centralized database such that the ACT system 200 communicates with a single data source
104 to retrieve data for a request.

[0051] FIGS. 5-7 illustrate various screenshots of an application associated with the ACT
system 200. The screenshots depict initial order requests received at the ACT system 200,
falled configurations, and successful configurations which may be viewable via the user
Interface 206 or the customer computing device 122A. The screenshots are merely exemplary
and are not intended to be Iimiting with respect to the user interface 206 or any interface
described herein. For example, FIG. 5 is an interface for a customer or network administrator to
interact with the ACT system. In the screenshot 500 illustrated, a request received at the ACT
system 200 is shown, Including a plurality of keys 504 and a corresponding key value 506. The
keys 504 relate or describe aspects of a network design to provide a requested service to a
customer of the telecommunications network. For example, the request includes a key
‘product type” that describes the type of service to be provided, an IP VPN service In the
example shown. Other keys 504 include a circuit ID, an order number, network device
identification, and the like. Similarly, FIG. 6 shows an interface 600 for a customer or
administrator of the ACT system 200 of a second example of a request, including different keys
and key values.

[0052] Any one or more of the keys shown in the screenshots of FIG. 5 and FIG. 6 may be
utilized by the ACT system 200 to access specific data from a particular data source 104 In

order to configure devices needed to fulfill an order for a telecommunications service. As further
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shown, the Interfaces may include status indicators 510 and 610 with checkboxes to indicate
that certain steps associated with the setup and preparation of devices to provide a
telecommunications service (system routing, data gathering, and network activation) have been
achieved. For example, status Indicators 510,610 may reflect that a request for
telecommunications services has been received, the request has been routed to an appropriate
data source, the data gathering/extraction has successfully occurred, and network activation
successfully completed. Network activation may comprise utilizing the data to generate an
output from the plurality of templates as described here, and utilizing the output to communicate
with, configure, and activate devices and services as requested. FIGS. 5 and 6 indicate that a
request for network services is complete. As shown, the interfaces 500 and 600 of FIGS. 5 and
© may further include request |IDs 508 and 608.

[0063] FIG. 7 illustrates an interface 700 of a request 702 similar to the interfaces of FIGS. 5-7
with a request ID 708, and a request status indicator 710. FIG. 7 further shows an exemplary
error message /714 that may be displayed to a customer or administrator of the ACT system
200. Specifically, the depicted error message 714 may be displayed when the ACT system 200
and/or the NSO system 110 1s unable to configure devices to provide a telecommunications
service when the precheck of the received information cannot be verified. The error message
/14 Indicated I1s but one of any possible error message that may be provided to the user or
administrator during operation of the ACT system 200.

[0054] FIG. 8 is an example schematic diagram of a computing system 800 that may implement
various methodologies discussed herein. For example, the computing system 800 may
comprise a server or other such computing device used to execute or otherwise implement the
ACT system 200. In the example of FIG. 8, the ACT system 200 is represented as at least one
ACT system application 812 used by a service provider to validate orders from customers,
validate data from the orders, and format the data to configure devices and provision
telecommunications services. The computing system 800 Includes a bus 801 (e,
Interconnect), at least one processor 802 or other computing element, at least one
communication port 803, a main memory 804, a removable storage media 805, a read-only
memory 806, and a mass storage device 80/. Processor(s) 802 can be any known processor,
such as, but not limited to, an Intel® Itanium® or Itanium 2® processor(s), AMD® Opteron® or
Athlon MP® processor(s), or Motorola® lines of processors. Communication port 803 can be
any of an RS-232 port for use with a modem based dial-up connection, a 10/100 Ethernet port,
a Gigabit port using copper or fiber, or a USB port. Communication port(s) 803 may be chosen

depending on a network such as a Local Area Network (LAN), a Wide Area Network (WAN), or
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any network to which the computer system 800 connects. Computing system 800 may further
iInclude a transport and/or transit network 855, a display screen 860, an |/O port 840, and an
INnput device 845 such as a mouse or keyboard.

[0055] Main memory 804 can be Random Access Memory (RAM) or any other dynamic storage
device(s) commonly known In the art. Read-only memory 806 can be any static storage
device(s) such as Programmable Read-Only Memory (PROM) chips for storing static
InNformation such as instructions for processor 802. Mass storage device 80/ can be used to
store information and instructions. For example, hard disks such as the Adaptec® family of
Small Computer Serial Interface (SCSI) drives, an optical disc, an array of disks such as
Redundant Array of Independent Disks (RAID), such as the Adaptec® family of RAID drives, or
any other mass storage devices, may be used.

[0056] Bus 801 communicatively couples processor(s) 802 with the other memory, storage, and
communications blocks. Bus 801 can be a PCI / PCI-X, SCSI, or Universal Serial Bus (USB)
pbased system bus (or other) depending on the storage devices used. Removable storage
media 805 can be any kind of external hard drives, thumb drives, Compact Disc — Read Only
Memory (CD-ROM), Compact Disc — Re-Writable (CD-RW), Digital Video Disk — Read Only
Memory (DVD-ROM), etc.

[0057] Embodiments herein may be provided as a computer program product, which may
INnclude a machine-readable medium having stored thereon instructions which may be used to
program a computer (or other electronic devices) to perform a process. The machine-readable
medium may include, but is not limited to optical discs, CD-ROMs, magneto-optical disks,
ROMs, RAMs, erasable programmable read-only memories (EPROMSs), electrically erasable
programmable read-only memories (EEPROMSs), magnetic or optical cards, flash memory, or
other type of media/machine-readable medium suitable for storing electronic instructions.
Moreover, embodiments herein may also be downloaded as a computer program product,
wherein the program may be transferred from a remote computer to a requesting computer by
way of data signals embodied In a carrier wave or other propagation medium via a
communication link (e.g., modem or network connection).

[0058] As shown, main memory 804 is encoded with at least one ACT system application 812
that supports functionality of the ACT system components discussed above. The ACT system
application 812 (and/or other resources as described herein) can be embodied as software code
such as data and/or logic instructions (e.g., code stored in the memory or on another computer
readable medium such as a disk) that supports processing functionality according to different

embodiments described herein. During operation of one embodiment, processor(s) 802
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accesses main memory 804 via the use of bus 801 In order to launch, run, execute, interpret, or
otherwise perform processes, such as through logic instructions, executing on the processor
802 and based on the ACT system application 812 stored in main memory or otherwise tangibly
stored.

[0059] The description above includes example systems, methods, techniques, instruction
sequences, and/or computer program products that embody techniques of the present
disclosure. However, It Is understood that the described disclosure may be practiced without
these specific details. In the present disclosure, the methods disclosed may be implemented as
sets of instructions or software readable by a device. Further, it Is understood that the specific
order or hierarchy of steps in the methods disclosed are instances of example approaches.
Based upon design preferences, it is understood that the specific order or hierarchy of steps In
the method can be rearranged while remaining within the disclosed subject matter. The
accompanying method claims present elements of the various steps in a sample order, and are
not necessarily meant to be limited to the specific order or hierarchy presented.

[0060] The described disclosure may be provided as a computer program product, or software,
that may include a machine-readable medium having stored thereon instructions, which may be
used to program a computer system (or other electronic devices) to perform a process
according to the present disclosure. A machine-readable medium includes any mechanism for
storing Iinformation In a form (e.g., software, processing application) readable by a machine
(e.g., a computer). The machine-readable medium may include, but is not limited to optical
storage medium (e.g., CD-ROM); magneto-optical storage medium, read only memory (ROM);
random access memory (RAM); erasable programmable memory (e.g., EPROM and EEPROM);
flash memory; or other types of medium suitable for storing electronic instructions.

[0061] Certain embodiments as described herein may include or comprise one or more
modules. Such modules are hardware-implemented, and thus include at least one tangible unit
capable of performing certain operations and may be configured or arranged In a certain
manner. For example, a hardware-implemented module may comprise dedicated circuitry that
IS permanently configured (e.qg., as a special-purpose processor, such as a field-programmable
gate array (FPGA) or an application-specific integrated circuit (ASIC)) to perform certain
operations. A hardware-implemented module may also comprise programmable circuitry (e.g.,
as encompassed within a general-purpose processor or other programmable processor) that is
temporarily configured by software or firmware to perform certain operations. In some example
embodiments, one or more computer systems (e.g., a standalone system, a client and/or server

computer system, or a peer-to-peer computer system) or one or more processors may be
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configured by software (e.g., an application or application portion) as a hardware-implemented
module that operates to perform certain operations as described herein.

[0062] Accordingly, the term “hardware-implemented module” encompasses a tangible entity,
be that an entity that is physically constructed, permanently configured (e.g., hardwired), or
temporarily configured (e.g., programmed) to operate In a certain manner and/or to perform
certain operations described herein. Considering embodiments in which hardware-implemented
modules are temporarily configured (e.g., programmed), each of the hardware-implemented
modules need not be configured or instantiated at any one instance in time. For example,
where the hardware-implemented modules comprise a general-purpose processor configured
using software, the general-purpose processor may be configured as respective different
hardware-implemented modules at different times. Software may accordingly configure a
processor, for example, to constitute a particular hardware-implemented module at one instance
of time and to constitute a different hardware-implemented module at a different instance of
time.

[0063] Hardware-implemented modules may provide information to, and/or receive information
from, other hardware-implemented modules. Accordingly, the described hardware-implemented
modules may be regarded as being communicatively coupled. Where multiple of such
hardware-implemented modules exist contemporaneously, communications may be achieved
through signal transmission (e.g., over appropriate circuits and buses) that connect the
hardware-implemented modules. In embodiments In which multiple hardware-implemented
modules are configured or instantiated at different times, communications between such
hardware-implemented modules may be achieved, for example, through the storage and
retrieval of information In memory structures to which the multiple hardware-implemented
modules have access. For example, one hardware-implemented module may perform an
operation, and may store the output of that operation In a memory device to which it Is
communicatively coupled. A further hardware-implemented module may then, at a later time,
access the memory device to retrieve and process the stored output. Hardware-implemented
modules may also initiate communications with input or output devices.

[0064] It Is believed that the present disclosure and many of its attendant advantages should be
understood by the foregoing description, and it should be apparent that various changes may be
made In the form, construction, and arrangement of the components without departing from the
disclosed subject matter or without sacrificing all of its material advantages. The form described
IS merely explanatory, and it i1s the intention of the following claims to encompass and include

such changes.
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[0065] While the present disclosure has been described with reference to various
embodiments, It should be understood that these embodiments are illustrative and that the
scope of the disclosure is not limited to them. Many variations, modifications, additions, and
Improvements are possible. More generally, embodiments In accordance with the present
disclosure have been described in the context of particular implementations. Functionality may
be separated or combined In blocks differently in various embodiments of the disclosure or
described with different terminology. These and other variations, modifications, additions, and

Improvements may fall within the scope of the disclosure as defined in the claims that follow.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method for provisioning a network service, comprising:
utilizing a processor in communication with a non-transitory memory for storing
Instructions that are executed by the processor to perform operations of:
accessing a request associated with a network connection design, the request
INncluding a key and associated key value;
guerying data associated with providing a telecommunications service based on
the request from a data source based at least on the key value;
validating the data using a rule comparing the data to an expected data structure;
identifying a configuration template from a plurality of templates based upon
attributes of the data; and
applying the data to the configuration template to transform the data to an output,
the output comprising instructions to a network configuration system to configure a

network device associated with the network connection design.

2. The method of claim 1, further comprising:

configuring the network device using the output, the output comprising a
configuration command specific for configuring the device to provide a particular
telecommunications service using the device, the configuration command of a communication
format unique to the device;

wherein the network connection design is created to implement the particular
telecommunications service;

wherein the key value of the key identifies the device and is used to locate the data
source; and

wherein the rule requires that predetermined fields of the request be populated, the
flelds of the request be of a unique format, and the device be available for configuration in order

to provision the particular telecommunications service.

3. The method of claim 1, further comprising:

searching through the plurality of templates; and
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identifying the configuration template from the plurality of templates based where

attributes of the data satisfy a WHEN clause of the configuration template.

4. The method of claim 1, further comprising applying a script to the data before or after
applying the data to the configuration template to ascertain whether the network device

associated with the network connection design is available for use.

5. The method of claim 1, wherein the step of validating the data using the rule comprises:
determining whether the data is incomplete or should be revised based on the
comparison of the data to the expected data structure;
transmitting a prompt to update the data when the data is incomplete or should be
revised; and

recelving updated data through a user interface.

6. The method of claim 5, further comprising accessing a new request to configure the devices,

the new request replacing the request.

/. The method of claim 5, further comprising:
tracking changes to the data based upon content received from the updated data; and

analyzing the changes for use with future requests to provision network services.

8. The method of claim 1, wherein the output comprises a first predetermined language format
specific for communicating with and configuring the network device according to the network

connection design.

9. The method of claim 8, further comprising applying the data to an additional configuration
template to generate an additional output, wherein the additional output comprises a second
predetermined language format specific for configuring an additional network device associated

with the network connection design.

10. A system for provisioning a network service, comprising:
at least one communication port for receiving a request associated with a network
connection design to provide an intended network service to a user of a telecommunications

network, the request comprising a key and associated key value;
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a processing device; and
a computer-readable medium connected to the processing device configured to store
Instructions that, when executed by the processing device, performs the operations of:
querying data associated with the intended network service from a data source
based at least on the associated key value of the request; and
transforming the data to an output to configure a network device to provide a
telecommunications service by identifying a configuration template from a plurality of
templates based upon attributes of the data applying the data to the configuration
template to transform the data to the output.
11. The system of claim 10, wherein the processing device further performs the operation of
transforming the data using the configuration template, wherein the configuration template is
one of a plurality of templates stored within a database, each of the plurality of templates

associated with specific network devices.

12. The system of claim 10, wherein the processing device further performs the operation of
selecting the data source to access the data using the key value associated with the key, the

key value associated with the data source and the network device.

13. The system of claim 10, wherein the output comprises instructions for a configuration
system to communicate with and configure the network device as requested by a customer and

specified In the request.

14. The system of claim 13 wherein the request is associated with an order for the
telecommunications service; and

wherein the processing device Is connected between an order entry system and the
configuration system such that the processing device validates information associated with the

request before the request is sent to the configuration system.

15. The system of claim 10, wherein the key of the request I1s one of a produce instance value,
an access type value, a product type value associated with a desired telecommunications
service, an activity value, a role type value, an order number, an identifier, an order source

value, and a circuit identifier.

16. An apparatus, comprising:
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a first network device;

a second network device; and

a computing device for communicably coupling the first network device with the first

network device In response to a request, the request comprising a key,

wherein the computing device utilizes the key to access data and a template
associlated with the key and the computing device applies the data to the template to
generate an output, the output comprising information for configuring the second

network device to be coupled to the first network device to provision a

telecommunications service.

17. The apparatus of claim 16, further comprising:

wherein the first network device comprises a network interface device associated

with a customer;

wherein the second network device comprises a network element of a

telecommunications network; and

wherein the computing device is connected Iin the telecommunications network

between an order entry system and a configuration system such that the computing

device analyzes the request that ingresses to the telecommunications network from the

order entry system before the request is transmitted to the configuration system.

18. The apparatus of claim 16, wherein the computing device validates the data by applying at

least one rule to the data to determine whether the data is incomplete or contains an error.

19. The apparatus of claim 16, wherein the template comprises a multi-part digital document

INcluding at least one VWWHEN clause, the at least one VWHEN clause associated specifically with

that second network device.

20. The apparatus of claim 19, wherein the WHEN clause of the template 1s met when the

computing device feeds the data through a template repository containing the template.
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400 ZA
ACCESS A REQUEST ASSOCIATED WITH A NETWORK
402 CONNECTION DESIGN. THE REQUEST INCLUDING A KEY

404 ACCESS A DATA SOURCE ASSOCIATED WITH THE KEY

406 QUERY DATA FROM THE DATA SOURCE BASED UPON
PARAMETERS OF THE REQUEST AND THE KEY

408 VALIDATE THE DATA BY AT LEAST ONE RULE
410 IDENTIFY AT LEAST ONE TEMPLATE FROM A PLURALITY OF
TEMPLATES BASED UPON ATTRIBUTES OF THE DATA AS
COMPARED TO RULES DEFINED BY THE AT LEAST ONE
TEMPLATE
412 APPLY THE DATA TO THE AT LEAST ONE TEMPLATE TO

TRANSFORM THE DATA TO AN OUTPUT WHICH IS UTILIZED TO
CONFIGURE AND/OR ACTIVATE NETWORK DEVICES
ASSOCIATED WITH THE REQUEST
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