CIS 110 Recitation
NBody and Parallel Arrays

Tuesday, July 11th




NBody: Overview

e Simulate the motion of n number of bodies or particles in
a plane undergoing gravitational forces from one
another.



http://www.youtube.com/watch?v=pj2ZaOimGvc

NBody: Computation

e FEach particle has four important properties for

simulating its motion:
o Position -> point in space
o Velocity -> change in position over time
o Acceleration -> change in velocity over time
o Net force applied to it -> gravitational pull from other planets

e Thelast three properties are splitupintoxandy
components.




NBody: Computation

e FEachframe of your simulation is separated by an amount
of time called the t imesStep.

e Given each particle's properties at one frame, you can
calculate each particle’s x and y velocity at the next frame.

e Assume velocity is constant during the timeStep in

between frames:
O PX ., =PX +At*vVX (where n denotes the frame)
o Whatispy_,,?




NBody: Computation

e Remember that each particle interacts with each other
particle

e COuter loop: For each particle, use the net force exerted

on it to calculate velocity.
o ax=Fx/m;ay=Fy/m
o VX ., =Vx +Atkax;vy . =vy +At*ay (assumingconstanta)

e Inner loop: For each particle add up every other particle’s
contribution to the net force.




NBody: Computation

e Calculating each particle’s contribution to net force:
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NBody: Command-Line Arguments

e NBody takes three command-line arguments to
run:

o Adouble, simulationTime, that represents the time
at which the simulation should end.

o Adouble, timeStep, that represents the time
quantum.

o AString, £ilename, that contains the filename of the
universe information.




NBody: Particle Specifications

e Universe specifications are given by specially formatted
text files that look like so:

numParticles

| radius

px[] py[] vx[] vy[] img[j

Note: the blue text is not actually in the document and is just for labeling.




NBody: Particle Specifications

e PutnumParticles and radiusinanintanddouble
variable respectively.

e Declare thesix arrays labeled and then use a loop to
populate them with the values in the document.

e How large should each array be and of what type?




NBody: Particle Specifications

e To pullinformation from the file you must initialize file
reader youwill call inStream:

e There are aset of methods you can use with this variable:



Parallel Arrays: Overview

e Animplicit data-structure used to represent a set of

records, where a record is a collection of fields
o Example: A student’s name, Pennkey, and Penn ID #.

e Parallel arrays are a set of arrays with equal length

whose indices correspond to one another.

o Example: One array for names, one for PennKey’s, and one lastly for
Penn ID #'s.




Parallel Arrays: Example

L oublic class Students |

? public static void main(String[] args) {

3

4 String[] names = new String[l10];

E String[] pennKeys = new String[l10];

g int[] pennIDs = new 1nt[10];

.

2 //1deally populate the arrays with values

g

Lo for (int 1 = 0; 1 < names.length; i++) {

ok System.out.println("Name: " + names[i]);

12 System.out.println(" PennKey: " + pennKeys[i]);
5 System.out.println(" Penn ID: " + pennIDs[i]);
14 }

15 }

1a }



Parallel Arrays: Exercise

e Initialize three arrays of equal length
o  Price
o  Quantity
o Revenue

e Populate the price and quantity arrays will values of your
choosing.

e Populate the revenue array using the formula:
o Price X Quantity = Revenue

e Lastly, print out each calculation.







