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Event Scheduling in Simulation of Discrete Event Systems with

Application on Queuing Systems.
Abstract

Queuing theory and other of discrete and continuous event systems have
theory aesthetic but the more assumptions which indepent these theories are
not accurate as compared with real situation, also the queue problem is one of
the most scientific problems that require simulation to analysi it. Because of
that the aim of this research is to design event scheduling for simulation of
discrete event systems and according to simulation time with application on
simple and multiple queuing using MATLAB program (V.7.0)
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M/M/1 (1)

function [tjump, systsize] = simmml(n, lambda, mu)

0
0
%

0

XX

=SS

=

0
%
%
%
0
%

=S

SIMMM1 simulate a M/M/1 queueing system. Poisson arrivals of
intensity lambda. Poisson service times S of intensity mu.

[tjump, systsize] = simmml(n, lambda, mu)
Inputs: n - number of jumps
lambda - arrival intensity

mu - intensity of the service times

Outputs: tjump - cumulative jump times
systsize - system size

ifT (nargin==0)

n=500;
lambda=0.8;
mu=1;
end
i=0; %initial value, start on level i

tjump(1)=0; Y%start at time O
systsize(1)=i; %at time 0: level i

for k=2:n
if i==
mutemp=0;
else
mutemp=mu;
end

time=-log(rand)/(lambda+mutemp) ; % Inter-step times:
% Exp(lambda+mu)-distributed
ifT rand<lambda/(lambda+mutemp)

i=i+l; %jump up: a customer arrives
else
i=i-1; %jump down: a customer is departing
end %if
systsize(k)=i; Y%system size at time i
tJjump(k)=time;
end %for i
tjump=cumsum(tjump); %cumulative jump times

stairs(tjump,systsize);
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M/G/1 1 (2)

function [Jjumptimes, systsize, systtime] = simmgl(tmax, lambda)
% SIMMG1 simulate a M/G/1 queueing system. Poisson arrivals
% of intensity lambda, uniform service times.

%

% [Jumptimes, systsize, systtime] = simmdl(tmax, lambda)

%

% Inputs: tmax - simulation interval

% lambda - arrival intensity

%

% Outputs: jumptimes - time points of arrivals or departures
% systsize - system size in M/G/1 queue

% systtime - system times

it (nargin==0)

tmax=1500; % simulation interval
lambda=0.99; % arrival intensity
end

arrtime=-log(rand)/lambda; % Poisson arrivals
i=1;
while (min(arrtime(i, :))<=tmax)
arrtime = [arrtime; arrtime(i, :)-log(rand)/lambda];

i=i+l;
end
n=length(arrtime); % arrival times t 1,...,t n
servtime=2_*rand(1,n); % service times s 1,...,s k

cumservtime=cumsum(servtime);

arrsubtr=arrtime-[0 cumservtime(:,1:n-1)]"; % t_k-(k-1)
arrmatrix=arrsubtr*ones(l1,n);
deptime=cumservtime+tmax(triu(arrmatrix)); % departure times

% u_k=k+max(t_1,..,t k-k+1)

% Output is system size process N and system waiting

% times W.
B=[ones(n,1) arrtime ; -ones(n,l) deptime"];
Bsort=sortrows(B,2); % sort jumps in order

Jumps=Bsort(:,1);
Jumptimes=[0;Bsort(:,2)];

systsize=[0;cumsum(umps)]; % size of M/G/1 queue
systtime=deptime-arrtime~; % system times
figure(l)

stairs(Jumptimes,systsize);
Xmax=max(systsize)+5;
axis([0 tmax 0 xmax]);

grid

Ffigure(2)
hist(systtime,20);
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M/G/C 2 (3)

function [Jjumptimes, systsize] = simmginfty(tmax, lambda)

0
0
0
%
%
%
%
%
%
%

XXX

SIMMGINFTY simulate a M/G/infinity queueing system. Arrivals are
a homogeneous Poisson process of intensity lambda. Service times
Pareto distributed.

[Jumptimes, systsize] = simmginfty(tmax, lambda)
Inputs: tmax - simulation interval
lambda - arrival intensity
Outputs: jumptimes - times of state changes in the system
systsize - number of customers iIn system
a much more optimal method to generate Poisson arrivals
% set default parameter values if ommited
ifT (nargin==0)
tmax=1500;
lambda=1;
end
% generate Poisson arrivals
npoints = poissrnd(lambda*tmax) ;
% conditioned that number of points is N,
% the points are uniformly distributed
it (npoints>0)
arrt = sort(rand(npoints, 1)*tmax);
else
arrt = [1;
end

% uncomment if not available POISSONRND

%

generate Poisson arrivals
arrt=-log(rand)/lambda;
i=1;
while (min(arrt(i, :))<=tmax)
arrt = [arrt; arrt(i, :)-log(rand)/lambda];

i=i+l;
end
npoints=length(arrt); % arrival times t 1,...,t n
servt=50.*rand(n,1); % uniform service times s 1,...,s k
alpha = 1.5; % Pareto service times
servt = rand™(-1/(alpha-1))-1; % stationary renewal process
servt = [servt; rand(npoints-1,1).~(-1/alpha)-1];
servt = 10.*servt; % arbitrary choice of mean
dept = arrt+servt; % departure times

% Output is system size process N.

B = [ones(npoints, 1) arrt; -ones(npoints, 1) dept];

Bsort = sortrows(B, 2); % sort jumps in order

Jumps = Bsort(:, 1);

Jjumptimes = [0; Bsort(:, 2)]:

systsize = [0; cumsumumps)]; %M/G/infinity system size process
stairs(Jumptimes, systsize);

Xmax = max(systsize)+5;

axis([0 tmax 0 xmax]);

grid



