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1. A system for predicting network node failure, the system comprising: 

a network infrastructure comprising a set of network nodes that pr^ide voice 

and data services over a network to customer premises; 

a predictive analytics server comprising a controller and /nachine readable 

instructions in a data repository to implement 

a performance extractor to aggregate performance metrics for the 

network nodes in the network infrastructure, wherein the performance metrics 

are aggregated from a plurality of data source^7 

a model constructor to 

identify input variables r^ated to a fail condition for the network 

nodes, 

train a plurality oVmodels to predict the fail condition for the 

network nodes using/a training set from the extracted performance 

metrics, wherein e^ch of the plurality of models is fit with at least one of 

the identified input variables, and 

validate each of the plurality of trained models using a validation 

set froraahe extracted performance metrics; and 

a forecasting engine to 

define the fail condition for the network nodes, 

rate each of the validated models according to predefined 

criteria, and 

implement a highest rated model of the validated models to 

predict the fail condition for the network nodes; and 

25 



-——.—a_pf0v;|gjQfl4t^g,^Qpv©i^t&-~€OR-figyi:e-paFaffl©t&i:s—fo.p—tb©-ft©-tw®pk—-R.©d-©s~ifl—the-

network infrastructure according to the prediction of the fail condition to deploy 

services to maintain the network nodes. / 

2. The system according to claim 1, wherein the forecasting engine is to 

prioritize a maintenance schedule for the network nodes in the netwoFK infrastructure 

based on a predicted likelihood of the fail condition for each of me network nodes, 

the predictions being inputted from the highest rated model at least 48 hours prior to 

the fail condition for a selected network node. y 

3. The system according to claim 1, wherein fcne performance extractor is to 

aggregate performance metrics from a predetermined time frame at least 48 hours 

prior to the fail condition for a selected network/hode. 

4. The system according to claijjf 1, wherein to aggregate the performance 

metrics for the network nodesythe performance extractor is to aggregate 

performance metrics including aft least one of telemetry data, customer data, call 

interaction data, and field technician data. 

5. The system according to claim 1, wherein the performance extractor is to: 

detect the Occurrence of the fail condition for the network nodes; 

flag es j,eh day that the fail condition is detected for at least one of the network 

nodes; ancr 

ye move a flag for each flagged day that is consecutive to a first flagged day. 

(o. qphe-«y&tem^©©efd4Fi§4o-6la-im-1T4^h©-»H^te4d«fl-tif.y^io-pu-t^apia-htes---F©tet©d40--
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derive variables from the extracted performance metrics; and 

implement a clustering algorithm to select a number of ranked variables, 

wherein the clustering algorithm ranks the variables according to predefine^ criteria. 

7. The system according to claim 1, wherein the mode! constructor is to partition 

the extracted performance metrics into a training set for training the plurality of 

models and a validation set that is not used for training me plurality of models, 

wherein the extracted performance metrics are partitioned using a random sampling 

algorithm. 

8. The system according to claim 1, whepein the plurality of models includes a 

decision tree model, a neural network modsKand a logistic regression model. 

9. The system according to cmm 1, wherein the forecasting engine is to rate 

each of the plurality of validated/models according to predefined criteria including at 

least one of a predictive accuracy of each of the validated models, an interpretability 

of an output of each of the validated models, an efficiency of each of the validated 

models, a stability and/robustness of each of the validated models, a scalability of 

each of the validated7 models, and a lift of each of the validated modeis. 

10. A method for predicting failure of network nodes in a network infrastructure, 

the method comprising: 

extracting, by a controller of a predictive analytics server, performance metrics 

fp/the network nodes from a plurality of data sources; 

_definjng^aJalLcon4it4o«4or4h0-n©t-wofk--Rod-es7--' 
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identifying input variables-related to the fail condition for the network nedes?-

the input variables being derived from the extracted performance metrics; / 

training a plurality of models to predict the fail condition for the network nodes 

using a training set from the extracted performance metrics, wherein each/of the 

plurality of models is fit with at least one of the identified input variables; / 

validating each of the plurality of trained modeis using a validation set from 

the extracted performance metrics, wherein the validating includes/ating each of the 

validated models according to predefined criteria; and / 

selecting a highest rated model of the validated rpodels to predict the fail 

condition for the network nodes. 

11. The method according to claim 10, comprising; 

prioritizing a maintenance schedule/for the network nodes in the network 

infrastructure based on a predicted likejlnood of the fail condition for each of the 

network nodes, 

wherein the predicted likelfhood of the fail condition is inputted from the 

highest rated model at least 4§/hours prior to the fail condition for a selected network 

node. 

12. The method/according to claim 10, wherein extracting the performance 

metrics comprises extracting performance metrics from a predetermined time frame 

at least 48 hours prior to the fail condition for a selected network node. 

13. /The method according to claim 10, wherein extracting the performance 

metrics include at least one of telemetry data, customer data, call interaction data, 

-^f=>#4iefd-teehfHeiafi-data: 
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comprises: / 

detecting the occurrence of the rail condition for the network nodes; / 

flagging each day that the fail condition is detected for at least one of the 

network nodes; and / 

removing a flag for each flagged day that is consecutive to a Wst flagged day. 

15. The method according to claim 10, wherein identifying input variables related 

to the fail condition comprises: / 

deriving variables from the extracted performance metrics; and 

implementing a clustering algorithm to select a number of ranked variables, 

wherein the clustering algorithm ranks tf- les according to predefined criteria. 

16. The method according to claim X0, wherein training the plurality of models to 

predict the fail condition comprises^training a decision tree model, a neural network 

model, and a logistic regression niodel. 

17. The method accaraing to claim 10, the predefined criteria includes at least 

one of a predictive accuracy of each of the validated models, an interpretabiiity of an 

output of each of the validated models, an efficiency of each of the validated models, 

a stability and robustness of each of the validated models, a scalability of each of the 

validated models, and a lift of each of the validated models. 

18. / A non-transitory computer readable medium on which is stored machine 

readable instructions to predict failure in network nodes of a network infrastructure, 

tt^-fl^aehffi-e-feaea-fel-e-if«tfu^t4&os-«-xdGy-iab-ie-.by-a..GOfltrolier-to; 
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sources, wherein the extracted performance metrics include at one of telemetry dat^ 

customer data, call interaction data, and field technician data: / 

define a fail condition for the network nodes; / 

identify input variables related to the fail condition for the network/nodes, the 

input variables being derived from the extracted performance metrics;/ 

train a plurality of models to predict the fail condition for the network nodes 

using a training set from the extracted performance metricsywherein each of the 

plurality of models is fit with at least one of the identified input variables; 

validate each of the plurality of trained models using a validation set from the 

extracted performance metrics, wherein the validating includes rating each of the 

validated models according to predefined criteria; / 

select a highest rated model of the/validated models to predict the fail 

condition for the network nodes; and / 

prioritize a maintenance schedule for the network nodes based on a predicted 

likelihood of the fail condition for eaon of the network nodes. 

19. The non-transitory computer readable medium of claim 18, wherein to define 

the fail condition, the machine readable instructions are further executable by the 

processor to: / 

detect the occurrence of the fail condition for the network nodes; 

flag eajzh day that the fail condition is detected for at least one of the network 

nodes; and/ 

remove a flag for each flagged day that is consecutive to a first flagged day. 

2€-r-—T^H^efl-tf^^^fy^ee-mpttteMeada^teH^d+uffl-ef-ela-ifB—l-^-whe-Fe-ifi-te-tpa+n--

30 



4h©7p;f#Fal+ty-©f--m04©te^to-pF©diet4b©-fe^GOBdit!Ofv4he-m'asi^im4:6a4abte-

^aF&4urth&r^©xeeu-teWe-^by4b©--pF0G©ss©r^-tra^a-4eei©j©n--tFee-FRe^e]T-a-Fieefa^ 

fl^work-

31 



CLAIMS 

1. A system for predicting network node failure, the system comprising: 

a network infrastructure comprising a set of network nodes that 

provide voice and data services over a network to customer premises; 

a predictive analytics server comprising a controller and machine readable 

instructions in a data repository to implement 

a performance extractor to aggregate performance metrics for the network 

nodes in the network infrastructure, wherein the performance metrics are 

aggregated from a plurality of data sources; 

a model constructor to identify input variables related to a fail condition 

for the network nodes, 

train a plurality of models to predict the fail condition for the network 

nodes using a training set from the extracted performance metrics, wherein each 

of the plurality of models is fit with at least one of the identified input variables, 

and validate each of the plurality of trained models using a validation set from 

the extracted performance metrics; and 

a forecasting engine to define the fail condition for the network nodes, 

rate each of the validated models according to pre-defined criteria, and 

implement a highest rated model of the validated models to predict the fail 

condition for the network nodes; and 

a provisioning server to configure parameters for the network nodes in the 

network infrastructure according to the prediction of the fail condition to deploy 

services to maintain the network nodes. 

2. The system according to claim 1, wherein the forecasting engine is to 

prioritize a maintenance schedule for the network nodes in the network 

infrastructure based on a predicted likelihood of the fail condition for each 

of the network nodes, the predictions being inputted from the highest rated 
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model at least 48 hours prior to the fail condition for a selected network 

node. 

3. The system according to claim 1, wherein the performance extractor is to 

aggregate performance metrics from a predetermined time frame at least 48 hours 

prior to the fail condition for a selected network node. 

4. The system according to claim 1, wherein to aggregate the performance 

metrics for the network nodes, the performance extractor is to aggregate 

performance metrics including at least one of telemetry data, customer data, call 

interaction data, and field technician data. 

5. The system according to claim 1, wherein the performance extractor is to: 

detect the occurrence of the fail condition for the network nodes; 

flag each day that the fail condition is detected for at least one of the 

network nodes; and 

remove a flag for each flagged day that is consecutive to a first flagged 

day. 

6. The system according to claim 1, wherein to identify input variables 

related to the fail condition, the model constructor is to: 

derive variables from the extracted performance metrics; and 

implement a clustering algorithm to select a number of ranked variables, 

wherein the clustering algorithm ranks the variables according to predefined 

criteria. 

7. The system according to claim 1, wherein the model constructor is to 

partition the extracted performance metrics into a training set for training the 

plurality of models and a validation set that is not used for training the plurality 
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of models, wherein the extracted performance metrics are partitioned using a 

random sampling algorithm. 

8. The system according to claim 1, wherein the plurality of models includes 

a decision tree model, a neural network model, and a logistic regression model. 

9. The system according to claim 1, wherein the forecasting engine is to rate 

each of the plurality of validated models according to predefined criteria 

including at least one of a predictive accuracy of each of the validated models, an 

interpretability of an output of each of the validated models, an efficiency of each 

of the validated models, a stability and robustness of each of the validated 

models, a scalability of each of the validated models, and a lift of each of the 

validated models. 

10. A method for predicting failure of network nodes in a network 

infrastructure, the method comprising; 

extracting, by a controller of a predictive analytics server, performance 

metrics for the network nodes from a plurality of data sources; 

defining a fail condition for the network nodes; 

identifying input variables related to the fail condition for the network 

nodes, the input variables being derived from the extracted performance 

metrics; 

training a plurality of models to predict the fail condition for the 

network nodes using a training set from the extracted performance metrics, 

wherein each of the plurality of models is fit with at least one of the identified 

input variables; 

validating each of the plurality of trained models using a validation set 

from the extracted performance metrics, wherein the validating includes rating 

each of the validated models according to predefined criteria; and 
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selecting a highest rated model of the validated models to predict the fail 

condition for the network nodes. 

11. The method according to claim 10, comprising: 

prioritizing a maintenance schedule for the network nodes in the 

network infrastructure based on a predicted likelihood of the fail condition for 

each of the network nodes, 

wherein the predicted likelihood of the fail condition is inputted from the 

highest rated model at least 48 hours prior to the fail condition for a selected 

network node. 

12. The method according to claim 10, wherein extracting the performance 

metrics comprises extracting performance metrics from a predetermined time 

frame at least 48 hours prior to the fail condition for a selected network node. 

13. The method according to claim 10, wherein extracting the performance 

metrics include at least one of telemetry data, customer data, call interaction 

data, and field technician data. 

14. The method according to claim 10, wherein defining the fail condition 

comprises: 

detecting the occurrence of the fail condition for the network nodes; 

flagging each day that the fail condition is detected for at least one of the 

network nodes: and 

removing a flag for each flagged day that is consecutive to a first flagged 

day. 

15. The method according to claim 10, wherein identifying input variables 

related to the fail condition comprises: 
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deriving variables from the extracted performance metrics; and 

implementing a clustering algorithm to select a number of ranked 

variables, wherein the clustering algorithm ranks the variables according 

to predefined criteria. 

16. The method according to claim 10, wherein training the plurality of 

models to predict the fail condition comprises training a decision tree model, 

a neural network model, and a logistic regression model. 

17. The method according to claim 10, the predefined criteria includes at 

least one of a predictive accuracy of each of the validated models, an 

interpretability of an output of each of the validated models, an efficiency of 

each of the validated models, a stability and robustness of each of the validated 

models, a scalability of each of the validated models, and a lift of each of the 

validated models. 

18. A non-transitory computer readable medium on which is stored 

machine readable instructions to predict failure in network nodes of a 

network infrastructure, the machine readable instructions executable by a 

controller to: 

extract performance metrics for the network nodes from a plurality of 

data sources, wherein the extracted performance metrics include at one of 

telemetry data, customer data, call interaction data, and field technician data; 

define a fail condition for the network nodes; 

identify input variables related to the fail condition for the network nodes, 

the input variables being derived from the extracted performance metrics; 

train a plurality of models to predict the fail condition for the network 

nodes using a training set from the extracted performance metrics, wherein each 

of the plurality of models is fit with at least one of the identified input variables; 
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validate each of the plurality of trained models using a validation set from 

the extracted performance metrics, wherein the validating includes rating each of 

the validated models according to predefined criteria; 

select a highest rated model of the validated models to predict the fail 

condition for the network nodes; and 

prioritize a maintenance schedule for the network nodes based on a 

predicted likelihood of the fail condition for each of the network nodes. 

19. The non-transitory computer readable medium of 

claim 18, wherein to define the fail condition, the machine readable instructions 

are further executable by the processor to: 

detect the occurrence of the fail condition for the network nodes; 

flag each day that the fail condition is detected for at least one of the 

network nodes; and 

remove a flag for each flagged day that is consecutive to a first flagged 

day. 

20. The non-transitory computer readable medium of claim 18, wherein to 

train the plurality of models to predict the fail condition, the machine readable 

instructions are further executable by the processor to train a decision tree model, 

a neural network model, and a logistic regression model. 
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