
18 

 

 

CLAIMS 

 
1.  A system for simulating network events, comprising:  

a user device;  

a request processor of a network simulation system operably connected to 5 

the user device, wherein the request processor is configured to receive a request 

for network simulation data and to receive input data from the user device, the 

input data relating to user-defined modifications to a topology of a network, the 

input data comprising:  

node data indicative of respective resource levels of a plurality of 10 

nodes of the network, and  

relationship data indicative of respective relationship parameters of 

a plurality of relationships between at least some of the nodes, the 

relationship parameters including a rate parameter and a transfer value 

parameter; and  15 

a simulation engine of the network simulation system operably connected 

to the request processor, wherein the simulation engine is configured to 

output a stream of event data to the request processor, the event data 

based on the relationship data, and wherein the simulation engine 

generates respective events of the stream of event data by:  20 

determining a source node and a destination node, and 

corresponding relationship parameters for relationship between the source 

node and the destination node;  

determining an event time based on the rate parameter of the 

corresponding relationship parameters;  25 

determining a transfer value based on the transfer value parameter 

and a random sampling from a transfer value distribution;  

responsive to a determination that the transfer value does not 

exceed a current resource level of the source node,  

decrementing the current resource level of the source node by the 30 

transfer value,  

incrementing a current resource level of the destination node by the 

transfer value, and  
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generating, at the event time, event data comprising a timestamp, 

a source node identifier of the source node, a destination node identifier of 

the destination node, and the transfer value;  

spawning an event generation process for each of the plurality of 

relationships, wherein respective event generation processes are 5 

configured to generate events for respective relationships;  

transmitting update data to at least some of the event generation 

processes based on the user-defined modifications;  

spawning at least one additional event generation process based on the 

update data; and  10 

streaming, by the request processor, the event data to the user device. 

 

2.  The network simulation system according to claim 1, wherein the 

simulation engine is configured to add or remove nodes, and/or add or remove 

relationships between nodes, and/or modify one or more of the relationship 15 

parameters. 

 

3.  The network simulation system according to claim 1, wherein the 

simulation engine is configured to sample the event time from a Poisson 

distribution having the rate parameter. 20 

 

4.  The network simulation system according to claim 1, wherein the rate 

parameter is time-dependent. 

 

5.  A network event simulation process, comprising:  25 

receiving, by a network simulation system comprising a request processor and a 

simulation engine, a request for network simulation data and input data from a 

user device, the input data relating to user-defined modifications to a topology of 

a network, the input data comprising node data indicative of respective resource 

levels of a plurality of nodes of the network, and relationship data indicative of 30 

respective relationship parameters of a plurality of relationships between at least 

some of the nodes, the relationship parameters including a rate parameter and a 

transfer value parameter;  
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generating, by the simulation engine of the network simulation system, a stream 

of event data based on the relationship data, wherein respective events of the 

stream of event data are generated by:  

determining a source node and a destination node, and corresponding 

relationship parameters for relationship between the source node and the 5 

destination node;  

determining an event time based on the rate parameter of the 

corresponding relationship parameters;  

determining a transfer value based on the transfer value parameter and a 

random sampling from a transfer value distribution; 10 

responsive to a determination that the transfer value does not exceed a 

current resource level of the source node, 

decrementing the current resource level of the source node by the 

transfer value,  

incrementing a current resource level of the destination node by the 15 

transfer value,  

generating, at the event time, event data comprising a timestamp, 

a source node identifier of the source node, a destination node identifier of 

the destination node, and the transfer value;  

spawning an event generation process for each of the plurality of 20 

relationships, wherein respective event generation processes are 

configured to generate events for respective relationships;  

transmitting update data to at least some of the event generation 

processes based on the user-defined modifications;  

spawning at least one additional event generation process based 25 

on the update data; and  

streaming, by the request processor of the network simulation 

system, the event data to the user device. 

 

6.  The network simulation process according to claim 5, wherein the data 30 

relating to user-defined modifications comprises data indicating addition or 

removal of nodes, and/or addition or removal of relationships between nodes, 

and/or modification of one or more of the relationship parameters. 
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7.  The network simulation process according to claim 5, wherein the event 

time is sampled from a Poisson distribution having the rate parameter. 

 

8.  The network simulation process according to claim 5, wherein the rate 5 

parameter is time-dependent. 

 

9.  A non-transitory computer-readable medium having instructions stored 

thereon which, when executed, cause at least one processor to:  

receive a request for network simulation data and input data from a user 10 

device relating to user-defined modifications to a topology of a network, the input 

data comprising node data indicative of respective resource levels of a plurality of 

nodes of the network, and relationship data indicative of respective relationship 

parameters of a plurality of relationships between at least some of the nodes, the 

relationship parameters including a rate parameter and a transfer value 15 

parameter;  

generate a stream of event data based on the relationship data, wherein 

respective events of the stream of event data are generated by:  

determining a source node and a destination node, and 

corresponding relationship parameters for relationship between the source 20 

node and the destination node;  

determining an event time based on the rate parameter of the 

corresponding relationship parameters;  

determining a transfer value based on the transfer value parameter 

and a random sampling from a transfer value distribution;  25 

responsive to a determination that the transfer value does not 

exceed a current resource level of the source node,  

decrementing the current resource level of the source node 

by the transfer value,  

incrementing a current resource level of the destination node 30 

by the transfer value, and  

generating, at the event time, event data comprising a 

timestamp, a source node identifier of the source node, a 
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destination node identifier of the destination node, and the transfer 

value;  

spawning an event generation process for each of the plurality of 

relationships, wherein respective event generation processes are 

configured to generate events for respective relationships;  5 

transmitting update data to at least some of the event generation 

processes based on the user-defined modifications;  

spawning at least one additional event generation process based 

on the update data; and 

stream the event data to the user device. 10 

 


