This document is meant for object-oriented programmers.

Overview

To get an idea of how the simulation works, let’s go into how it starts a new game.

If you observe that the executable is named cc.exe, therefore the starting point for the program is cc.cpp.  Execution begins at the WinMain() function, which initializes the environment, plays the opening video, and then calls Game::main_menu() to go to the main menu screen.  From here, the program calls the Game::new_game() function.

The Game::new_game() function creates all of the objects in the school model, then calls Game::init() to initialize each object.  Once the school is initialized, the simulation is started via Battle::run(), which in turn calls Sys::run() (found in Osysproc.cpp).

Sys::run() is the main loop of the game.  The most important part of this loop is a call of Sys::process(), which increments the day frame counter and checks if a new day has arrived.  If so, it calls Info::next_day(), which informs each module that a new day has arrived.  Subsequently, it also informs each module if a new month, trimester, or year has come.

***

Now we have identified two likely points of entry for modifications.  If you want to modify the initialization routines, look in Game::init() to see what methods are called to initialize each object.  Or, to modify the day-to-day operations, look in Info::next_day() to how each module is invoked.

Setting your priorities straight:  weighting the score

A player’s final score is calculated in PlayerSchool::calc_ultimate_score().  This method creates an array called subScore.  Here you can adjust how different factors affect the score.  If you want to add another new factor, make sure to increase the size of subScore.  (You can remove a factor by setting its subscore to 0.)

About the math

Much of the simulation in Virtual U is based on a few mathematical functions.  Here are a few of the most common ones that are used in the release version.  They can be found in Omath.cpp.  You may want to define your own.  (If you want to change the behavior of a relationship, don’t change the functions themselves—create a new function and call that instead.)

Single response / dual response function

Much of the simulation is based on growth models.  Hence many of the relationships can be modeled as s-shaped curves, or in some cases, the composition of two s-shaped curves.  Logistic s-shaped curves are very useful because they only have three parameters, each of whose meaning is easy to observe.  The formula for such a curve is

f(t) = k1 + ( k2 / ( 1+exp( - (t-tm) ) ) ),

where k1 is the lower bound, k2 is the height of the curve (making k1 + k2 the upper bound), t = log(81) /  is the characteristic duration, or the distance between the points where the curve is at 10% and 90% of its height, and tm is the midpoint, where the curve begins to flatten out.

A bi-logistic curve can be composed by using another logistic curve to represent the growth from 0 to k1:

f(t) = ( k1 / ( 1+exp( - (t-tm) ) ) ) + ( k2 / ( 1+exp( - (t-tm) ) ) ).

Of course, the lower bound of the first logistic need not be 0.

f(t) = k0 + ( k1 / ( 1+exp( - (t-tm1) ) ) ) + ( k2 / ( 1+exp( - (t-tm2) ) ) ),

where k1 is the height of the first curve, k2 is the height of the second.

In single_response_func(), floor corresponds to the lower bound k1, ceiling corresponds to the upper bound k1 + k2, b1 corresponds to the duration t, m1 corresponds to the midpoint tm, and v corresponds to the current “time” t.

Double Poisson

A Poisson probability function can be used to approximate the probability of k successes happening in n independent trials.  They are particularly helpful in arrivals in a time period, like arrivals of phone calls to a switchboard.  The Poisson function is

P(t) = exp(-) * n / n!

That is, if n is sufficiently large, P(t) can predict the probability of n successes in a large group, where  is the average number of successes, or alternatively, n arrivals in a time period, and  is the average arrival rate.

In Virtual U, the Poisson function is used to calculate the number of research proposals that are accepted.

Latency function

Latency functions are a sort of blend function.  If a continuum has value a on one end (0) and b on the other (1), then for any point t between 0 and 1:

f(t) = a*t + b*(1-t)

In latency_func(), latencyPara is the time t,  inputValue is the base value a, and  curValue is the target value b.

