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ABSTRACT | S
Consider a queueing system M,/G,/1 with a relative priority,a distribu-

_tion function of service time of the priority ﬂux B1 (respectively the non prio-
-rity flux B, ) and the intensity of the non priority flux A, (resp. ;bhe priority
- \B).If the parameter B is small (that is the priority failures happen very
seldon in the system ),the subset of the system MZ/ /1 related to the priority
#si luves can be looked upon as a small perturbation of the system MN/G/1,with the

parameter A. of the flux of arrivals and with a distribution function of the

service time 3B,.Let us denote Tfe( sy [resp; 'SYO(,,;)] the stati_i.ona.ﬁy joinf
distridvution of 'bhé process for the number of demands of the firdt and secund
priority for the system MZ/ G,/1 (resp. of the system M/G/1).

In this paper,we obtain an estimate for the deviation norm ‘between f)\'g

and 'S‘;‘O.Ln exact computation of the constants which appear in this estimate is

carried outo

RESUME
Considérons un systéme de files d'attente )52/02/1 avec priorité relative

de fonction de repartition de la durée de service du flot prioritaire ZB1 (resp.
non prioritaire B,) et d'inmtensité du flot non prioritaire A (resp. prioritaire)p).

Si le peramdtre B est petit (ie. que les pannes prioritaires se produisent rare-
ment dans le systéme),la partie du systéme ”2/ G,/1 liée aux demandes prioritaires
peut 8tre interprétée comme une (petite) perturbation du systéme M/0/1 ,de para-
nétre du flot des arrivées N\ et de fonction de repartition de la durée de service
B, Notons par ’ﬁe( vyl [resp. 5\ o(.,;)] la distribution statiomaire conjointe

du processus nombre de demandes de la premiére priorité et de la deuxiéme priorité



du systéme M,/0,/1 (resp. du systéme M/G/1 ).
Ltobjet de cette commmication est d'obtenir l'estimation de 1la norme de |

déviation entre (Vg et Y 4ole calcul exact des constantes a &6 effectus.

1 . JNTRODUCTION :

The purpose of this paper is to obtain the conditions and estimations of the
strong stability of an imbedded Markov chain in an MZ/GZ/1 systen with a relatiw
priority.

The model shown in this work may be considered as a model of refusal,for whicl
the repairing of the defective sldément can be delayed until the end of the servics
for the demand of the device.JAISWALL calls this type of failure:with obstruction

. In the computing systems for exemple,the happening of a default (some types of
mechanical failures or errors in the logiciel ) does not interrupt the compilati
of a program;It is only after that we proceed to eliminate the defaults

The proof of the article's result is based on the operator's approach,whose
concepts have been introduced in [1] and the qualitative analysis for an 1(2/02/1
system realised in [2] .In comparaison to the others methods (metric method,
method of the test funotion [ 8| ),the opérator approach allows to f£ind the exact
asymptotic decompositions for the characteristics of the perturbated system.

We should finally indicate that in pratice,in the amalysis of thess systems,
we never know exactly the distributions of the arrivals (we only sstimaie the
degre of proximity relatively to the one giyen)‘i‘l'};atis why obtaining inequalities
of this type will allow us to estimate mumerically the uncertainty shown in this
analysis (see [6] Yo

We can point out that this type of result can be used to ameliorsis the effi-

—ciency of the fumctionning of complex systems;

2 . PRELIMINARIES AND STATEMENT OF THE PROBLEM

2.1 fonsider a queueing system M,/C,/1 with & relative priority,a disiri-
- ution function of the service time of the prioritr flux 31 and the mor nriowi-
flux B,.The size of the queue is infinite and the service discipline i= ¥ieg
"*+ each flux).Let us dendte by A the intemsity of the non priority flux and v
% that of the priority flux.
Suppose that the parameter B is small (that is the priority failures
tappen very seldom in the system).Let us denote Xz s i=1,2 ,the mumber of dsmanie

<18 ith priority at the time of the end gservice of the n'm demand .
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The double sequence X = ( X1 . 12 ) constitutes a Markov chain with transition

kernel Py = “ (i,5,9© ij,;o (see {4] or [1 ] )

At the same time,we consider & q_ueueing system 112/62/1 with a relative
priority,when § tends to zero,hav:.ng 'the same distribution of the semce time

as the system considered previouslye. .
To estimate the difference between the stationary distributions of the chain

X in the K, /a, /1 and M/G/1 systems,we introduce in the space nz { }a.(i,;j )} of

finite measure on NxN,a famly of norms

2 2 v ps)| A (1)

“)*“v T iy o

vhece V(i,j) is a finite fumction (not necessarely bounded) different from
zero in Fa¥ ,and || is the variation of the measure j, .
This norm induces 2 corresponding norm in the space of transition kernels

on (NN, Q(EaN)) ,

2, —-—j-—- Z ZV(i,j); i (Led)

= gup sup :
ko 1y V(k,1) 132° Jz0
A11 the notions and notations not defined here,can be found in [2].’111 particular,
the definitions of a strong sta‘b:.lity in the sens this research goes,are given
in the first paragraph (or in [1] ),wherﬁea.s the expressions of transition:kernels

Py and 1=°=HP (;,j,o)“l;ro :

Recall that we associaie with each transition kernel Pkl the linear mapping

kl : > r 2 (see [1] ).Let I‘l be the space of boun-
ded measurable functions in NxN.The symbol P.f gyfor £ & IZ sWill designate
the function

( Por)(k,1) =Z Zf(i,a). 11 (193) - (@)

i2o j»o

Furthermore,every integral with unspecified domain of integratlon is taken all

+
over R o =7

2.2 Let us denote Q3°=sup(b: fz(RQ-—l)< Q} ) , where

31(8) = Bexp(s %i) = Sexp(su)i‘dBi(u) y i=1,2 '(3)

S
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estimations of s‘ba‘b:.lity,w.ith an exact
we will introduce:

distribution E of the flux of non pnori'by arrivels and with distribution 2.
of the service time. =

and introduce the following condition of geometric ergodicity

a) AE fa < 1 | ) 3 a0 Eaxp(a )= Sexp(au)’f*@z(u) < e0 (4)

In [2] ;we proved that if the condition is veriﬁed then for all Q) such
that 1< Q<o sthe imbedded Narkov chain X, = & xi ) is strongly v-stabl

for a function V(n,m) = x<® (:3 5

where o = 91(1@ -1)/5 and ¥ @ = %(AQ -1 )/ <1 (5) |
In [3] ,we proved that for all (> such that 1< @ <(5, » for all & sudh

thet o> 1 and for all 6 such thet oSO SB-1 , 05 BT X 1 , |
we have the inequality ‘ .
‘ “Pe -Pon;;s 8., (6)%
where D ={1§(?LQ -A) +x A ’:!\."(a) + ?(&)} = (9 ‘[
a=Rb+0(.a‘S -R@—R ’ : ;

PN % 5 :
and f(a) = f1 (a) + fé(a) 4

These intermediate results allow us to qoyaid.gr tha pro‘bian of obbaining
put a’:&ion of the oom‘tants'fi‘or this, |

{‘S‘! 8 (i,g)} -the jo:.nt sta:tionary diatri‘nution of the process of murher

of demands of the first. priority and the semmd prionty of the aya‘tem )(2/62 /1

{‘3\‘ (i,;j)} ~the same distributiens for the system M/G/1 with exponentis

"-’\A

3. GENERATING FUNCTION

Let us note by ﬂ (Z1 yZp ) the generating finction of the sequence
T (i,3,0) 5 1,320 ¢

LEMMA

For |Z1|<1 ’ .22‘< 1 ,¥e have the equality

@, - 1 );§2(Az2 — A

Z ,Z o= , @ —-}\n ;‘
. 2, - £,(A% - L) i) 4

11ere :?2(1122 - A ) ig defined in (3) and Po= E%z =
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TT(Z1 sZp ) =ZZ§’S\S("‘?Z2 ),  where
T (1,2, ) = 2_ 278 & (1,3,0)

J2o

From the expression of the transition kes'nel,it is easy to see that,

ﬁ(i’Jyo) = 7 ﬂ(oao) 02 + 71 x ;ﬁ(ovﬂ‘n‘”)ti

i=o
Lode '
Z{LH 2 e (L ]

.'1>0 k>o

where E;‘ = Sd.'Bi(u)"ﬁexp(— Au). %.?)_j i=1,2
a) for i=o ,

T (0,3p) = T3 (0,0) () *32;0“'“’1)%?-144 +§) watt,

The resolution of this system uses the method of genara:lﬁing functions [6] E

we obtain, Z, - §2(A22 =) : (1 - Zz);fz(llza -}\)
T3 (2, ) = —— 30z, ) + = —— ¥ (0,0) (9)
2,2, (12, -}) Zy+£, (22, -2)
b) for i>o, j g

e = 2 W [y - 2 mm,n(;

Also,it is easy to see that

3

! Gy 127(“1 ’1’23“"’#”2 -d) = dtanln {30}
>0 * ‘
7,712z, -1)

c) When the demands of the priority flux ave mot in the system (ie. whem O = o '
we are in the case of the system M/G/1.
From [5} ’

, (Z, -1 )5,(1%, -2 )
(“ (0722 ) = 2 ~ 2 2 ’(N (o’o) :‘:s;

This is the Pollatchek-Khintchin formula.

Furthermore,it is easy to see that : 1Y (0,0) = 1 -R}L where );- E%z £423
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From here and from (9),(10) and (11),The lemma is proved.w

4. ESTIMATE OF THE STABILITY

In order to use the corrollary 2 of theorem 3 [7] slet 'us estimate

”ﬂ lly & || 1 »¥heve 1 €I is the function identically equa.l to unity.
a‘) From (1), \.
= ¥ ’ sd 9 ’ |
Il =2 & V) |10

where V(i,3) = ot (’33 2
From (11) and (12),it is implied that, '

(0= 1 ):5(A0-A)
o - £,(Ag> - x)

whero w-(Q:.-1 )(1-}\_,\«.) il e (13)
; 1o
§
b) From the définition of [ “ - iin "l (see [1] ),and in considération

of the inequality o("k. le > 1 ,we obtain
¥

N il

1—1}1) L W

V)l = o L ¢ 19

THEOREM

Let us suppose that in the system M,/0,/1 with a relative priority,the
ergodicity condition (4) is verified.

Then,for all C; such that 1 ¢ Q3 <(>3°, 1 < K and for a116 such

that 1op
S8 <mn{q-1'c)-1' D(1+W) }

we have the estimation,

TR TR, AN :L? ccts o,7|7g (159) - S, (5,9) |

9

€ 8.wg , ' (15)

where WG=D(1+W).W;(1-§-(1 +V)@1))"1 s
e ,D,);_ oW and the generating fumction have been defined in (5),(7),(8) and (13
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LIVE LOAD STUDIES IN GHANA : A REVIEW
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LBSTRACT

The paper reports on the results of live load surveys that have .
heen conducted in Ghana since 198l. A summary of important results
s given for an average room use in office, domestic, institutional,
hotel, church and assembly buildings. The results show remarkable
differentials ‘in the magnitude of live loads that were measured in
these surveys and those surveys previously conducted in the world's
:ndustrialised countries. BT : :

RESUME

Ce travail relate les rfsultats d'un examen de charges mobiles,
examen qui a &té fait au Ghana depuis 1981. Un résume de ces
rdsultats importants est donné 3 1'égard de 1'uthilisatipn d'une salle/
chambre moyenne, soit au bureau, & domicile, 3 1'hotel, a une institution,
% 1'eglise ou aux bAtiments des assmblees. Ces résultats témoignent
des diffdrentiels remarquables dans la magnitude des charges mobiles
qui ont €té mesurdes au cours de ces examens et des examens faits:
prealablement dans le monde des pays industrialises. :

INTRODUCTION

The structural engineer requires the characteristics of live
loads that are likely to be encountered on a structure during its
lifetime before that structure could be designed. Recommended values
of live loads are usually contained in ¢odes of practice of the
world's industrialised countries. Such design loads were computed
from previous live load surveys. Generally all these live load data
have come from live load surveys conducted in the industrialised
countries of the world. Such data are not available for structural
engineers of the developing world. Thus the tremnd has been to adopt
the ‘codes of practice of the industrialised world. This practice has
two undesirable effects [1]: either the structure is designed to
withstand too high a live load resulting in wastage or the structure
is designed to withstand a low value of live load in which case the

structure is unsafe.
Live loads have two components namely sustained loads and extra-
ordinary or transient loads. The sustained load component comprises

all furniture and normal personnel loads and the extraordinary load
component comprises all transient crowding of load cells that take
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