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CLAIMS 

WHAT IS CLAIMED IS: 

 

1.  A method comprising: 

extracting, by one or more processors, information from a full history dynamic network 

(FHDN) based on one or more parameters, wherein the FHDN comprises a representation of a 

dynamic system over a period of time, wherein the representation comprises a plurality of 

elements of the dynamic system during the period of time and connections between pairs of 

elements of the plurality of elements over the period of time, and wherein the FHDN comprises 

time series data associated with each of the plurality of elements and the connections, wherein 

the time series data comprises data that indicates changes in a state of the plurality of nodes 

over the period of time and changes in a state of the connections over the period of time; 

determining, by the one or more processors, one or more operational states of the 

dynamic network at one or more historical time instances based on the information extracted 

from the FHDN, wherein the one or more historical time instances are within the period of 

time; and 

determining, by the one or more processors, a dynamic behavior of the dynamic 

network based on the one or more operational states of the dynamic network. 

 

2.  The method of claim 1, wherein the dynamic network is a power grid and the 

dynamic behavior comprises changes to a flow of electricity through assets of the power grid. 

 

3.  The method of claim 1, wherein the dynamic network is a communication 

network and the dynamic behavior comprises changes to a flow of information through assets 

of the communication network. 

 

4. The method of claim 1, wherein the dynamic network is a transportation 

network and the dynamic behavior comprises changes to traffic patterns of the transportation 

network. 

 

5. The method of claim 4, wherein the FHDN associates weights to connections, 

and wherein the weights represent attributes associated with the elements of the transportation 

network. 
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6. The method of claim 5, wherein the attributes comprise travel times, distances, 

or both. 

 

7. The method of claim 4, further comprising determining an optimized route 

through the transportation network based on the FHDN. 

 

8. The method of claim 1, wherein the dynamic network is a supply chain network 

and the dynamic behavior comprises changes to movement of goods through the supply chain 

network. 

 

9. The method of claim 1, further comprising generating a prediction based on 

analysis of the FHDN. 

 

10. The method of claim 9, wherein the prediction is a failure of at least one element 

of the dynamic network. 

 

11.  A system comprising: 

a memory; and 

one or more processors communicatively coupled to the memory and configured to: 

extract information from a full history dynamic network (FHDN) based on one 

or more parameters, wherein the FHDN comprises a representation of a dynamic system 

over a period of time, wherein the representation comprises a plurality of elements of 

the dynamic system during the period of time and connections between pairs of 

elements of the plurality of elements over the period of time, and wherein the FHDN 

comprises time series data associated with each of the plurality of elements and the 

connections, wherein the time series data comprises data that indicates changes in a 

state of the plurality of nodes over the period of time and changes in a state of the 

connections over the period of time; 

determine one or more operational states of the dynamic network at one or more 

historical time instances based on the information extracted from the FHDN, wherein 

the one or more historical time instances are within the period of time; and 

determine a dynamic behavior of the dynamic network based on the one or more 

operational states of the dynamic network. 
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12. The system of claim 11, wherein the dynamic network is a power grid and the 

dynamic behavior comprises changes to a flow of electricity through assets of the power grid. 

 

13. The system of claim 11, wherein the dynamic network is a communication 

network and the dynamic behavior comprises changes to a flow of information through assets 

of the communication network. 

 

14. The system of claim 11, wherein the dynamic network is a transportation 

network and the dynamic behavior comprises changes to traffic patterns of the transportation 

network, wherein the FHDN associates weights to connections, and wherein the weights 

represent attributes associated with the elements of the transportation network. 

 

15. The system of claim 14, wherein the attributes comprise travel times, distances, 

or both. 

 

16. The system of claim 14, wherein the one or more processors are configured to 

determine an optimized route through the transportation network based on the FHDN. 

 

17.  The system of claim 11, wherein the dynamic network is a supply chain 

network and the dynamic behavior comprises changes to movement of goods through the 

supply chain network. 

 

18.  The system of claim 11, wherein the one or more processors are configured to 

generate a prediction based on analysis of the FHDN. 

 

19.  The system of claim 18, wherein the prediction is a failure of at least one 

element of the dynamic network. 

 

20.  A non-transitory computer-readable storage medium storing instructions that, 

when executed by one or more processors, cause the one or more processors to perform 

operations comprising: 

extracting information from a full history dynamic network (FHDN) based on one or 

more parameters, wherein the FHDN comprises a representation of a dynamic system over a 

period of time, wherein the representation comprises a plurality of elements of the dynamic 



- 34 - 
 

system during the period of time and connections between pairs of elements of the plurality of 

elements over the period of time, and wherein the FHDN comprises time series data associated 

with each of the plurality of elements and the connections, wherein the time series data 

comprises data that indicates changes in a state of the plurality of nodes over the period of time 

and changes in a state of the connections over the period of time; 

determining one or more operational states of the dynamic network at one or more 

historical time instances based on the information extracted from the FHDN, wherein the one 

or more historical time instances are within the period of time; and 

determining a dynamic behavior of the dynamic network based on the one or more 

operational states of the dynamic network. 


