Modeling High Volume Networks With Dynamically

ON

algorithms to determine

Summary

Current traffic and rail networks depend largely on pre-defined routes which are optimal for given start conditio
complex, and as network parameters are liable to change during runtime (rail breakdowns, wrecks, chang
networks will need flexible algorithms which can adapt to changes in network parameters. This research atte
problem of networks by demonstrating a network with dynamically routed and run packets, using a simple greg
which nodes to travel. The algorithm demonstrates capabilities to adapt each vehicle’s route in accordance wi
algorithms are incapable of doing. The algorithm is tested using a Java program which allows for network mod
the network is represented textually and graphically, and demonstrates collision-free operation of the network.
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\etworks are composed of nodes, roads, and vehicles -
’ ’ : : : Yes

- Nodes serve as the intersection points of roads — All vehicle routing and '::ilr:gsﬂ;.?tgrr?:]iza:[lirﬁ?ef ASSU m ptl Oons

scheduling is done at nodes separated by 2 x BUFF Update Network Time = f . S ol
: e BRF = diff/time, bestroad = « Routes are often non-optimal, as vehicles follow a greedy algorithm

Roqu o unldlrectlona}l Rapleioeteen two nodes - - this road NO « Starvation (a vehicle or group of vehicles being slowed down an
« Vehicles are points which travel on roads. They originate at a specific node 3 _ _

3 \} unacceptable amount) may occur if a node receives a large amount of

and have a destination node.

traffic from a different input road, causing the schedule algorithm to route
these vehicles far later than their minimum time.

 Low-level algorithms which control the path of vehicles are schedule and Schedule the vehicle at _
route, each of which are used when a vehicle enters a node thf.lowe:%fdgfzse * The program assumes properly formatted input, and that all nodes and
: imes

roads referenced when vehicles, nodes, and roads will be created
* In rare cases (closed loops), vehicles may be incapable of escaping a
certain set of nodes. This is not a problem at higher cstep values

 The program runs each vehicle along roads and schedules vehicles at nodes
until all vehicles are at their destinations

Return the best

road
» Schedule is used to determine how long it will take for a vehicle to traverse a ( Scﬁee;‘irlgﬂieme )
road, using the length of the road between the nodes, the maximum speed
1 1 1 1 ublic int route ()
that the vehicle can travel on the road, and times during which the output node = I:u t ure WO r k
o 0 (j //Algorithm portion 3
|S OCCUpIe . double curdist = findDist (dnode, cnode) ;
. . int[] adjroads = nodes.get (cnode) .getouts () ;
SCthUle returnS the SOOneSt tlme that the VehICIe may reaCh the nOde égibkl)is;i;aii ila.tdjroads[O]; - ° Implement a user Interface Wthh Can accept dynamlc Changes to the network
o (i How routes are calculated (number beside the road Create the Network and : .
_ _ { indicates the needed cstep) Network Elements  Create a random network generator which outputs more realistic networks than
 Route determines all of the sequences of roads that consist of cstep road double nextdist - findbist(dnode, roads.get(i).getbnode()); the truly random networks currently generated
I I ouble time = schedule (id, 1i, a’se - ; ublic double schedule (double mintime, boolean cont, int vehicle) .. . . . . . .
L loneictientuete St inen determines how long it would take to e s sarenay . BT o ; o Statistically determine complexity and computation time variance with respect to
fully traverse each sequence, and determines the best sequence to take by - N e each network parameter
comparing the distance travelled towards (absolute geographic position) the LSGRCer R ] Display the Network
5 - s o _no 5 5 5 } . . .
end destination and dividing this by the time it would take to traverse the //Non-Algorithn I
reachtime = schedule (id, bestroad, true); s
nce. Itignoresr hat it h Ir ken. road = bestroad; } .
sequence. It ignores routes that it has already take ol = pocteenll - SRR . WOrkS Clted
cnode = -1; {
rate = roads.get (road) .getlength() / (reachtime - NETTIME) ;
 Dynamic changes during the “run” method allow vehicle rescheduling, and e fouee0) IR s > )
clear all pre-determined route data from nodes. This allows other vehicles to N chlghs utiais Platform  SE 6. Oracle Documentation. Web. 25 Jan. 2012.
use the time slot otherwise used by the vehicle. Anie ooz = } s.oracle.com/javase/6/docs/api/index.>

double brf = -1;
int n = 0;

for (ArrayList<Integer> 1 : myroutes) {

{ boolean done false;

double nextdist = findDist (dnode, roads.get (i.get(i.size() - for (int 1 = 0; i < times.size(); i++)

Results {
double diff curdist - nextdist; if (ldone)

= NETTIME; {
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else

Are all vehicles at
their
destinations?

double time

. . . for (int k : 1) i i imes.size () -
A program was created which can model networks with real-world constraints { o . K

time = schedule (k, false, time);

- . if ((times.get (i) < mintime) && ((times.get(i+l) - times.get (i)) .

and dynamically route vehicles. [ P— < 2*BUFF)) p.com/Pages/scipro/TreeSearch.aspx>.

- The program was demonstrated as being capable of routing and running several JR < (dift/cine)) o e e ) SIS Outout Network Data
= @4 me s addindex = i+1; u u W

large and complex networks. il </ - Lne- P :

 No collisions occurred on the network, as demonstrated by data from the " .
} else
program. / /Non-ALgorithn o
. . dotloee Rine = I addtime = Math.max (times.get (i) + BUFF, mintime) ;

« Random networks were used for testing. With a cstep of at least 5, almost all R ) ddindox — 141

networks could be routed successfully. wns = sebeimlp(it, Gh IR | oone T e
« The program responded successfully to dynamic changes in the destination of Shitatiatiit }}

VGhICleS reachtime = reachtimes.get (0); }

reachtimes.remove (0) ; }

road = route.get (0);

route.remove (0) ; if (cont)
nnode = roads.get (road) .getbnode () ; {

cnode = _1é 4 L . y . times.add (addindex, addtime) ;
rate = roads.get (road) .getlength () (reachtime - NETTIME) ; myvehicles.add (addindex, vehicle);

myroutes.clear () ; }

return road; .
} return addtime;




