
Comparison 10: Dining 
Philosophers II 

In SNE 3 the Dining Philosophers problem was 
formulated as (discrete) comparison C4. Dijkstra (1] 
had been the first to investigate this problem - which is 
widely known today - from the perspective of computer 
science, demonstrating the situation of parallel proc
esses in a computer system which have to share 
resources. The problem is therefore not only sophis
ticated, it is more than relevant. It has also been fre
quently discussed in the literature (e.g. [1), [2], (3]). 

The Dining Philosophers' problem is relatively easy 
to describe, but the philosophers' behaviour may cause 
interesting problems, including especially concurrent 
access and deadlock situations: Five philosophers are 
sitting around a large round table, each with a bowl of 
Chinese food in front ofhim. Between periods ofmedi
tation they may starteating whenever they want to, with 
their bowls being filled frequently. But there are only 
five chopsticks available, one each to the left of each 
bowl - and for eating Chinese food one needs two 
chopsticks (figure 1). 

Figure 1: Philosophers' table 

When a philosopher wants to start eating, he must 
pick up the chopstick to the left of his bowl and the 
chopstick to the right of his bowl. He may find, how
ever, that either one or both of the chopsticks are un
available as it/they is/are being used by the 
philosopher(s) sitling on his right and left, so he has to 
wait. Hopefully, none of the philosophers is starving 
and, for convenience, they may agree on certain strate
gies to cope with unforeseen situations. 

C4-Definition in SNE 3 

The previous definition of this comparison [4] did 
not postulate fixed modelling techniques or tasks to be 

performed. It proposed different approaches to model
Jing, analysis and simulation, e.g. event-oriented mod
elJing or Petri nets. Experiments of any kind were 
appreciated: application of different strategies, model 
extensions by introducing "waiters", net and deadlock 
analyses. etc. To date, seven very interesting solutions 
have been received, which really demonstrate the ex
pected variety in the approaches employed: Petri net 
tools, discrete simulators, interesting experiments, etc. 
[5-11). 

The problem is that these solutions cannot be com
pared with each other, and this comparison therefore 
cannot be evaluated in the same way as the other 
comparisons [12]. However, since there is substantial 
interest in this problem, it was decided to reformulate 
the comparison, restricting it to simulation in the time 
domain and fixing certain tasks. 

CIO: Definition (Redefined C4-Definition) 

The redefined comparison reviews i) modular and / 
or object-oriented model descriptions, ii) simultaneous 
access to resources, and iii) detection of deadlocks. 

The first assumption is that the philosophers agree 
that a hungry philosopher will first take the chopstick 
to the !eft of his bowl, and, once he has picked up this 
chopstick (maybe after some waiting), will try to get 
the chopstick to the right of his bowl (which may be 
available immediately or after some waiting). 

But even this strategy will not prevent the following 
two situations from happening, in which any further 
action (meditating or eating) becomes impossible. 

1.	 Simultaneous access to one chopstick: one of the 
hungry philosophers (having already got hold of the 
chopstick to the left of his own bowl) wants to take 
the chopstick to the right of his bowl at exactly the 
same time instant as his right neighbour (who is also 
hungry) is about to pick up the chopstick to the left 
of his bowI (which is the chopstick to the right of his 
!eft neighbour's bowl). 

2. Deadlock: It mayaIso happen that all philosophers 
are hungry, and, by chance, each philosopher has 
picked up the chopstick to the left ofhis bowl and is 
waiting for the chopstick to the right of his bowl to 
become available - which will never happen. This 
situation is very rare, but it does oecur , 

Both situations are critical points for simulators. On 
the one hand, the model descriptions (which are usually 
higher than event descriptions) are comfortable, yet 
their translation to the event level may differ consider
ably from simulator to simulator. In the cases investi
gated the user uSllally does not know a) how the 
simulator handles simultaneous tasks; how the event 
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scheduler (on which every discrete simulator is based) 
deals with simultaneous events (some event lists use 
FIFO techniques for the events, some for the entities); 
and b) whether a deadlock can really be detected imme
diately, or only some actions later, er whether the simu
lation will continue forever ? 

In order to explore the simulators' features with 
respect to simultaneous aecess and deadlock detection, 
the folJowing strategies and conditions must be ob
served: 

i) Time for thinking and eating follows a discrete uni
form distribution in the interval [I, 10] (the assump
tion of natural numbers guarantees the occurrence of 
simultaneous aceess and deadlock situations) 

ii) All five philosophers start with a "thinbng period" . 

iii) In a simultaneaus access situation the philosopher 
sitting on the right gets the chopstick (to the left of 
his bowl) first and the philosopher to his left must 
wait (although he has already taken one chopstick 
and eould start eating). 

iv) When a deadloek occurs the simulation must termi
nate. (A deadlock is rarer than simultaneous access, 
so it is assumed that one or more simultaneous access 
situations will happen before a deadlock occurs.) 

Any proposed solution should include, as an intro
duction, a brief summary of the simulator's features and 
the advantages of the modelling technique (object-ori
ented, modular ete.), followed by a model deseription 
of the Dining Philosophers' problem in the simulator's 
notation or syntax (textual andJor graphieal). As a full 
description may be too long, a rough outline may do for 
some of the aspects whereas the elements (blocks, tasks, 
funetions etc.) proposed to solve the conflict of simul
taneous access and the elements reqllired for detection 
of a deadlock should be defined in detail. 

Two tasks are to be performed: 
i. Single simulation run until a deadlock is reached 

a) giving the average times (with standard deviation) of 
thinbng, waiting and eating periods for each philo
sopher and alt of them together, and rate of chopstick 
utilisation (individually and all together); 

b) demonstrating the correet management of simultane
ous aceess e.g. by documenting the status of the 
event queue when such a situation oceurs (debug
ging of current events and entity movements at time 
instant of simultaneous aecess, including resolution 
of simultaneous aceess). 

ii.	 Pedorming at least 50 simulation runs (ending in a 
deadlock I), indicating the maximum and minimum 

termination time. Indicate, how the deadtock is de
tected by the system and/or how the model has to be 
extended in order to terminate with a deadlock. 

Please keep in mind that solutions must fit onto one 
page. A template solution is provided in this issue of 
SNE [13], another template solution rnay also be found 
on the ARGESIM WWW server (http://argesim. tu

wien.ac.atlcomparisons/). Further solutions that might 
serve as examples can be found in [14 - 16] (in Gennan). 
We hope, that many simu[ationists (and philosophers) 
will accept the chaltenge of solving this comparison. 
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