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DISCUSSION RECORD 

Session No. 21 - SIMULATIONS 

PAPER No. 211 
Authors: T R,DGEBERG and B STENSETH 

Question by J A POVEY 
'One-reason stated for the TETRASIM project is to 
make computer simulation available to engineers with
out programming experience. But do the authors not 
think that engineers who can carry out proper simula
tion studies and correctly analyse the results will 
automatically be skill ed in the use of computers? In 
any case, surely experience in computing is necessary 
in order to construct a simulation study in the most 
effi ci ent way. 

Answer 
The statement that the engineers wi 11 automatically 
be ski lIed in the use of computers is not in accordance 
with the experience of the authors. Even if the authors 
agree with the last sentence of the question, we ima
gine that the typical "level 2 user" (as we have called 
him) is one who will run his simulation by means of 
information prepared in the form of input data only. 
TETRASIM, however, also opens the possibility of 
more sophisticated use. (What we have called "level 
1 user"). This type of user (with computer experience), 
will have much larger freedom to define this simula
tion model. But we believe that the basic concepts 
defined within TETRASIM, could be of considerable 
value also in this case. 

Question by A R KAYE 
In -my -experience it is difficult to convince engineers 
to use special purpose simUlation languages written 
by someone else, e specially if it is a high-level 
language. They are reluctant to trust results when 
they do not understand how they were generated. Have 
you had any experience of people outside your own 
group, or colleagues, using the language? 

Answer 
The-experience we have with people outside our own 
group is mostly limited to cases where one of the 
complete modules ("level 2") could be used, in other 
words, where it was desired to perform a simulation, 
of a gt.ven system for a specific purpose. It was then 
up to the user just to provide the necessary input data. 
Our experience indicates that this type of user is not 
very much concerned about the language or program 
used, as long as it helps to solve his problem. One 
example of such a study can be found in the paper 212. 

We think, however, that in your question is meant the 
type of user that has experience and interest in pro
gramming himself. We agree that the reluctance of 
this type is a very real obstacle to overcome. As we 
see it, TETRASIM is a programming tool that should 
give the programmer greater freedom when perfor
ming a simulation, since it wi 11 releive him of a lot 
of trivial, yet annoying programming problems. We 
hope, in the course of time, that we wi 11 be able to 
make this understood. 
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Question by P KUHN 
Can-youbriefly give a comparison of the simulation 
languages 

GPSS 
SIMSCRIPT 
SIMULA 
TETRASIM 
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wi th respect to 
1) time for learning and getting experience -
2) L..Url lp'.J t e r r u n time 
3) comp'.Jter memory 
for typical teletraffic model simulations? 

Answer 
The-question is difficult to answer briefly. With re
spect to 1) TETRASIM may be considered a "buffer" 
between SIMU LA and the user, in the sense that it 
should be more easy to learn and apply to teletraffic 
problems, than SIMULA itself. However, we would 
perhaps range GPSS on top of the list, at least for 
small problems with simple network structure. A se
rious drawback of GPSS, however, is the lack of good 
algorithmic capabilities. SIMSCRIPT, we would range 
somewhere between TETRASIM and SIMULA itself. 

With respect to 2) this depends on the computer. On 
COC 6000, SIMULA ( and presumably, TETRASIM) 
are, after what is reported, slower than GPSS and 
SIMSCRIPT, while the opposite is true for UNIVAC 
1108 and IBM 360-370. Observed execution times on 
the 1108, cycle time 0, 75~s, for SIMULA-(TETRA
SIM) - range from below 1 ms per attempted call 
(simple loss systems) up to 70 ms (six exchanges with 
complete representation of control devices and s oe e :::h 
network - paper 213) . 
With respect to '3) we are not in a position to compare 
with SIMSCRIPT and GPSS, but may nearly quote some 
observed figures from 1108: The full TETRASIM version, 
necessary to perform a network simulation of the type 
described in paper 213, occupies about 50 K of memory. 
For this simulation, 25 f<" is allocated for dynamic data 
storage, giving a total of 80 K. More restricted systems, 
1 ike that described in paper 212, take of the order of 20 
K (10 K prcgram +5-10 K data) . The SIMULA run time 
system itself - always resident - occupies about 5 K 
of 1108 memory. 
Question by L E N OELBROUCK 
Co. .. ifd"the author quote some figures on the amount of 
comp'...lter time to be allocated to simulate, say, one 
hour of traffic operations in moderately complex ex
changes? 

Do measurement procedures built-in the TETRASIM 
program contain provision to assess the reliability of 
measurements, in general, and also offset, in particu
lar, the kind of bias discussed by Messrs. le Gall 
Oberer and Riesz (papers 134, 144)? 

Answer 
'Observed computer s p eeds for moderately complex ex
changes, like the 8 B or ARM are in the range 5-10 ms 
per attempted call, (we take it that simulation of just 
one exchange, not several exchanges, is meant) thus, 
one hour, corresponding to roughly 8000 calls in the 
8 B, would require something of the order of 1 minute 
(on the UNIVAC 1108). (We usually carry on the simula
tions to cover 40-50000 calls. ) 

The measurement procedures (which, as we described, 
are contained within the post-processor) contain faci
liti e s t o divide the simulat ion period into semi.i.ndepen-
dent intervals, a nd, thus, to calculate confidence li
mits for the sim u lation resul ts. 

W e t hi. nk that b ias of the typ e r eferred to will no t in-
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fluence this type of simulation as every individual call 
attempt is followed in detail. Thus, one may From one 
simulation record the different types of fai lure, as de
scribed by le Gall, directly, as they occur in p ractice. 
Also, there are no special "test calls" in the simulation 
model, and therefore, there is no additional load on the 
system . 

PAPER No. 212 
Authors: B HUSSTAD and T THORNES 

Question by 0 A POVEY 
The-paper describes the simulation of a section of an 
exchange, and this therefore excludes the behaviour 
and any inter-active effects from o'::her units involved 
in setting up calls. Could the authors comment on whe
ther the risks involved in studying part s of an exchange 
individually are worth the savings achieved in compu
ting? 

Answer 
The-system is complex, and represents large invest
ments . We think that our model both with respect to 
input and system as described in the paper is realistic 
enough to arrive at better systems which represents 
costs far below that which will be spent on simulations. 

PAPER No. 213 
Au'::hors: ~ HALVORSEN and H KVAASE 

Question by 0 A POVEY 
What do-the authors feel is the main purpose of simu
lating networks: to study the behaviour of the network 
under various conditions or to produce practical rules 
for dimensioning? 

Answer 
We think that the method of simulation should be used 
where the situations are so complex that all factors 
cannot be accounted for in theoretical analysis, or 
where unpredictable effects may occur due to wrong or 
insufficient assumptions. We have little experience with 
simulation models producing genera.l dimensioning 
rules, but we think that it is difficult to find such rules 
without the same error sources as the theoretical me
thods . We believe that the best way of using time-true 
simulations is to build models of networks, with actual 
or planned components, and to see if the system be
haves as expected. By improving the model we may al
so study tl!e effects of such improvements. 

Question by M ANDERBERG 
How-do you start up the simulation, that is how long is 
the run-in period when simulating a network with 1500 
erlang? 

Answer 
Thls is a statistical problem, which we have not yet 
solved in general. We start with an empty system, and 
run the model as long as the economy permits. 

When running the post-processor, for analysing the re
sults, we are free to choose the transient period. 

We may also use the post-processor to sample the sys
tem, and then find the transient period by inspecting 
when some sort of equilibrium is reached. 

PAPER No. 214 
Authors: K NIVERT and C VON SCHANTZ 

Question by J A POVEY 
I am sure we all welcome papers that describe methods 
for improving the efficiency of simulation, which is a 
very costly process. Co~ld the authors give their view 
of the expected improvement; in efficiency of sequential 
testing to find the traffic for a desired blocking probabi
lity rather than simulation with 4 or 5 different levels 
of traffic and then interpolating the results? 

Answer 
One slmulation typically consists of about 100,000 call 
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attempts partionend inLo say 10 epochs. The experience 
we have had from the use of our subroutine shows that 
you nearly always get the desired resuIL in less than 20 
epochs. This is of course a neat reducLion compared with 
4 or 5 simulations . We would like to stress however that 
as the investigation goes on the investigator gains so much 
knowledge about the system that he often can guess Lhe 
offered traffic fairly well . This reduces the need for the 
sequential method in later part of the investigation. 

Question by J RUBAS 
The-authors have proposed two ingenious methods of im
proving the efficiency of traffic systems'" simulation. 
Would they care to comment on the following technique, 
which I also found useful . This is restarting the random 
number generator, which determines the call arrivals 
before the s tart of each new epoch, From the same ini
tial number. This reduces the variation in the t raffic 
offered between successive epochs and hence one of the 
main reasons For the variation in the congestion estimates 
obtained in the individual epochs. To avoid correlation 
between epochs, they must be of sufficient length (e . g. at 
least 10,000 calls per epoch). It should be noted, that 
the random number generator control ling call releases 
should run continously for the duration of the simulation 
test, so that each new epoch starts with the system in a 
new state. 

Answer 
Thetechnique outlined in the question could be of some 
use if one wants to compare two systems at the same 
load. If however the investigation is aiming at the capa
city of a system at given blocking, the technique could 
give an undesirable bias. 

PAPER No. 215 
Author: H WEISSCHUH 

Question by 0 A POVEY 
T noTIce that the method described required the arrival 
rate adjusting factor to be estimated using the formula 
for full availability. Has the author any view on the in
accurancy that wi 11 result from this assumption for con
figurations other than full avai labi lity? 

Answer 
SO;-";-e -simulations of gradings have shown that the adjus
ting factor K for full availability could also be applied 
for systems with gradings. The relative deviations of 
the probabilities of state were all within the 10 % limit 
interval around the exact values. The accuracy of the 
method, however, can only be justified for those systems 
where results for the probabilities of state are known. 
Those systems are systems with full availability and sys
tems with ideal gradings. 

Question by R SYSKI 
How-strong is your conviction that for the linear system 
(9) - (10) "no explicit solution can be derived"? 

Formula (7) gives the beta-function for transition proba
bility, and it seems that Takacs analysis, used in simi
lar situations, may be applicable here. The explicit ex
pression, however, may be inconvenient for analytic con
siderations. 

Answer 
I dlCf not use the Takacs analysis so far, but I will try to 
apply this method for solving the linear system (9) - (10). 

The statement in the paper that there is no explicit solu
tion is only with respect to a solution which enables a con
venient numerical evaluation. 

PAPER No. 216 
Authors: 0 E VILLAR DE VILLACIAN and 0 R DE LOS 

MOZOS MARQU ES 

Question by G GOSZTONY 
In-real telephone switching systems the calls have un
doubtedly that multiphase nature, which is described in 
the paper. - 1) Have you any information about theore
tical investigations of such multiphase systems? Perhaps 
of some Simple cases? - 2) The roulette model results 
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in exponential holding times. The duration of some 
phases may be otherwise distributed. What is the 
effect of this kind of approximat ion? - 3) For the 
traffic engineering of devices needed in a given phase 
simple approximations exist, e.g. to take the traffic 
of that phase independently into account. What is the 
effect to the exact multiphase investigation in compa
rison with the mentioned approximation? 

Answer 
wTIf1 respect to your first question our answer is yes. 
We apply extensively these concepts in the dimensio
ning of our switching systems, not only in simulations 
but also in calculations. 

Regarding the validity of the negative exponential di
stribution for the duration of a phase succesfully com
pleted, we can say that it mainly depends on two factors: 

- How the actual distribution departs upon the nega-
ti ve exponential distribution. 

- The value of the loss probability in each phase. 

The reason for this impact is the following: 
The calls lost in one phase introduce modifications 
in the arrival law of the subsequent phase. The way 
in which lost calls are spread along the time varies 
according to the holding time distribution of calls du
ring the corresponding phase. Then, for normal loss
es, the impact is very small and the error introduced 
by this assumption is negligible. On t he other hand, 
for higher losses, we cannot give you now a precise 
answer, but it is our impression that other factors 
such as subscriber"'s call repet:itions might have a 
greater influence than the one we are considering. 

With respect to the third question I must say that the 
effect may be considerable depending on each particu
lar case. For example, very often two links have to 
be kept simultaneously busy during one of the phases. 
If these two links have to belong to the same switch, 
as in the case of a subscriber stage, the blocking can 
increase several times with respect to the figure ob
tained whet'") independency is assumed. 
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