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Figure 1. M/M/1 queue
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Figure 2. Exponential Distribution Function

F(x)=1-exp(-Lx)
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Figure 3. The CDF of an exponentially distributed random variable with parameter | =1

uisarandom variable drawn from the uniform distribution. We find x, arandom variable drawn from the

exponential distribution by setting U = F (t) =1- e ' and solving for x.

u=1-e' (1)
In(1-u

t=- ¥ (2

t isarandom variable drawn from the exponential distribution. t represents atime between events. For
example, t could be the time between arrivals or the time between departures.

Simulation mechanics require an elapsed time rather than the time between events. For example, instead of
receiving the following sequence of inter-arrival times 1 3 2 4, the simulation requires the time of the event
relative to the start of the simulation. The foregoing sequence of timesistransformedto 1 4 6 10.

Finally, the simulation must manage two such sequences of timed events. The first sequence liststhetime
of arrivals and the second marks the time of departures. Both sequences are merged and sorted by timein
ascending order.
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Uniform Event
Uniform()
double Sample(void)
A Data D;

Exponential Elapsed Arrival;
Exponential Elapsed Departure;
Queue<Data> Q;

Event(double | ,double nj;
void Occur(void);

double Timg(void);

bool | sArriva(void);

bool I sDeparture(void);

Exponential
Exponential(doublel )
double Sample(void)
A Sm
void Arrival (double time);
void Departurg(double time);
void PrintLine
(ostream& o,char* title ,intv ,char*units);
void PrintLine
(ostream& o,char* title,doublev ,char* units);
Exponential Elapsed amo):

void Run{stream& i);
void Printpstream& o);

Exponential Elapsed(doublel )
double Time(void)

Figure 2. Project p05 class hierarchy



