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CONSTRUCTION OF QUEUEING NETWORK ANALYZER USING
A LOGICAL LANGUAGE PROLOG
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Information Science and System Engineering
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Queueing network analyzer has been used to analyze computer networks. This paper
provides an analyzer which consists of a model description part with high level man—
machine interface and a high speed simulation engine. With the description part a user
describes a model in SILQ(SImulation language based on Logic for Queueing networks)
by declaring event occurrence condition with horn clauses. The simulation engine con-
verts a model written in SILQ into one in procedual language C to perform high speed

simulation. We show the structure of the analyzer and evaluate some examples of net-
work models.
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start_time(0).

end_time(1000).

buffer_capacity(id,10000).

queue_out_condition(Q_ld):-
sys_customers_in_queue(0,[CustlIR1]),
sys_customers_in_queue(l,[Cust21R2]).

connect(1,[arrival ,01,[queue ,0D.

connect(2,[arrival ,1],[queve  ,11).

connect(3,[queue ,01,[and_joint,0D).

connect(4,[queue ,11,[and_joint,00).

connect(5,[and_joint,0],[departure,0]).
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#define LANE_NUM 3
#idefine QUEVE_NUM 2
$define JOINT_NUM 1
#define SERVER_NUM 0
#define BRANCH NUM 0

1

1

tran_way[1[501={{0,1,2,6},
{0, ’2’6} ’
{6,7}};

no_wa.y[][50] ={{0)0;0’ 0})
{1,1,1,03,
{0,0}};

start_time=0;
end_time=1000;
queue[o].huffer_capacity=10000;
queue[l].buffer_capacity=10000;
queue 0 :if(queue[1].len > 0)
queue 1 lif(queue[0].len > 0)
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queue_oue_condi tion(K):-member_of(K,[1,21),
sys_customers_record([queue,1],X),
sys_customers_record([departure,K],Y),
X=Y+C.
vindow_size(K,M).
C<M.
queue_out_condition(3):-
sys_customers_in_server(1,[]).
queue_out_condition(4):-
sys_customers_in_server(2,[]).
branch_selection(1,7):-
sys_customers([branch,11,[X,[11D).
branch_selection(1,8):-
sys_customers([branch,11,[X,[2]1D).
member_of (X,[X1Y]).
wember_of(X,[YIZ]):-member_of(X,Z).
connect(l,[arrival,1],[queue,1]).
connect(2,[queue ,1].[queue,3]).
connect(3,[arrival,2],[queue,2]).
connect(4,[queve ,2]1,[queue,3]).
connect(5,[queue ,31,[server,1]).
connect(6,[server ,1],[branch,1]).
connect(7,[branch ,1],[departure,1]).
connect(8,[barnch ,11,[queue,4]).
connect(9,[queve ,4],[server,2]1).
connect(10,[server,2],[departure,2]).
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#define LANE_NUM 2
fdefine QUEUE_NUM 4
#define JOINT_NUM O
#define SERVER_NUM 2
#define BRANCH_NUM O

Queue0:

ifCarr_num[0]. -dep_num[0J<window_sizw[01);
Queuel : :
ifCarr_num[1].-dep_num[1]<window_sizw[11);
Queue2:
if(server[0].busy_num<server[0].window_num);
Queue3:
if(server[1].busy_num<server[1].window_num);

tran_way[1[501={{0,1,2,1,2,3,4,8}
{0,1,2,1,2,3,4,1,2,3,4,8}};

no_uay[][50] :{{0;0s0,2y2)0v0’0}
{0,1,1,2,2,0,0,3,3,2,2,0}};
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