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Abstract Alvin Goldman has suggested such an answer. He writes:
This paper discusses two accounts of the relation- ...two action-tokens are identical if and only if
ship between complex procedures and their parts. they involve the same agent, the same property, and
First, one may argue that the parts of a complex the same time (1970:10).
action always differ numerically from that action.
Second, it seems that every instance of a step that This is a bit roundabout in expression. Goldman claims
is involved in a procedure, while it is executed, is that action tokens are instances of properties. When he says

also an instance of the whole procedure itself. It that they “involve” a property, he does not want to say that

turns out that in order to deal with actions and pro-  they have this property, but that thistantiateit. Thus he

cesses in general, one must be able to express the claims that an action token can instantiate only one action-

contrast between perfective aspect (something has  property or action type (p. 12).

happened) and imperfective aspect (something was But this view has all sorts of grotesque consequences. Ap-

happening). plied to ordinary objects, it would imply that one object could
never exhibit more than one property. According to such a
theory, objects could only be round or red, but not roand

1 How to make omelettes red. Of course, this might simply mean that action tokens are

. . . very much unlike ordinary objects. Hence, the problem with
How many actions does it take to make an omelette”? F)h'IOSQ'BOIdman’s answer is that it introduces a kind of thing with

phers have offered two simple answers to this question. Thgy v\ nysual features, and that it leads to the claim that in or-

first is "as many as you like”, the second “only one”. Com- ger'to make omelettes, one has to realize innumerably many
mon sense tells us that it takes about six: such things

In order to make an omelette, you beat two or three eggs ] ]

together with salt and pepper (1). Then you heat a littiel.2  The second philosophical answer
butter in a frying pan over medium heat until foaming . . . . .

(2). After the eggs are added into the middle of the panThe second philosophical answer is also obtained straightfor-

3) you stir them with a fork held flat, prongs parallel wardly enougft. . .
go)t%/e bottom of the pan (4). When mpost gf t?le eggs Suppose | make an omelette. At some stage | will be stir-

are set but still slightly liquid, the omelette is ready. At ring the eggs in the pan, with the fork held fiat. | will do this

. ; - n order to make the omelette. Conversely, | will make the
itmfnzt;g?e,lyl/t may be folded (5), inverted (6) and SerVedomeletteby stirring the eggs, and | will stir the eglyy mov-

ing the fork. Suppose now that someone asks me, in these

1.1 The first philosophical answer ! Similarly, Landesman 1969 claims that agents instantiate ac-
tions. This is mistaken. Action types are instantiated by action to-
It is easy to see how to obtain the first philosophical ankenzs, and one token can instantiate more than one such type.
swer. According to common sense, the first step in making It is not only aphilosophicalanswer. For instance, in the
an omelette is to beat two or three eggs together with salt angjomedical terminology SNOMED CT®, removing a needle is clas-
pepper. In order to do that, you have to break at least twg!l1€d as &ind of acupuncture. But whereas acupuncture ksnal
eggs (actions no. 7 and 8) t'hen add salt (9) and pepper (1 f therapeutic procedure and electric stimulation of an acupunc-

! »—Wire needle is &ind of stimulation, properly speaking removing
In order to break an egg, you grab one (11), knock it again eedles is not a kind of acupuncture. Rather, inserting, stimulat-

a suitable edge (12), and so on. There will be no end for thig,y and removing acupuncture needles are prgpetsinto which
series, since every continuous movement could be split int@cupuncture procedures can be decomposed. Hence, the designers
segments: in order to move your hand fretrio C, you first  of SNOMED seem to admit that acupuncture procedures can coin-
have to move it fromA to B and then taC. cide with their proper parts.



circumstances, how many things | am doing. The correct an- In general, processes cannot be divided into proper parts
swer will be “only one”. Although | am presently holding the of the same typé. Winning a football match involves a lot
fork flat, stirring the eggs, and making the omelette, | am nobf kickings, but no further winnings of football matches. By
doing three different things at once. dividing a process into proper parts, one will, as a rule, get
However, if | am asked the same question only a little latertwo happenings of a different kind. By the same token, com-
while folding the omelette, | will still be making the same bining two processes of the same kind will yield a process of
omelette, that is, continuing the same action. In this sense,dnother kind. In this respect, processes behave like the things
am performing only one action by performing six movementsdenoted by count terms.
consecutively. Conversely, | am doing six things in order to In order to be able to count happenings, they must have a

do one. point where they stop. Processes can easily be counted by
This kind of answer has been suggested by Elisabethounting their completions. Hence, one can count how many
Anscombe. Here is a famous passage fromihention eggs have been broken or how many times the butter was
heated until foaming. Non-telic happenings can be counted
In short, the only distinct action in question is this by counting the times they actually stop or by applying an
one, A. For moving his arm up and down with his external measure. For instance, the eggs may be stirred three
fingers round the pump handk in these circum- times or for five minutes.

stances, operating the pump (1957:46).

Anscombe uses a different example, but the problem is thErocedures. Processes are either simple or complex. A
complex process is called@ocedure One way to distin-

same. She claims that moving one’s asgin certain circum- i<h d f Dl is the following. B
stances, operating a pump. When | break an egg in order [%ws proceaures from SImple processes IS the following. be-

make an omelette, then the breaking of the egg [soper ore a procedure tokemis completed, it makes sense to ask

part of making the omelette, but according to Anscombe it is.hOW much of it has already been completed and how much

also arinstance ofmaking the omelette is yet to be done, where this question is understood to be
The second philosophical answer.also has its obviougbOUt the relative completion of the procedure, not about ob-
drawbacks. For when | am stirring the eggs and later foldin ectively measured amounts of time. Procedures consist in

the omelette, | will then be performing two different instances® CE"fain number of steps. We can say how much of a pro-
of omelette making that aridentical For | am still making ccdure is completed by telling how many of these steps are

the same omelette. But how can two identical items both bg(r)nmr?cl)(\a;\fesctiilrmaktqu?ezneomseisitttr? 'as|ﬁﬁgi'g:ﬁ’aangrogedg{e{h';
different proper parts and at the same time instances of a thirgi 9 99 Pepper,

item? Again, actions seem to be very special objects. is clear whatis still to be done.

happenings
1.3 Aclassification of occurrents
temporally extended

Let me now introduce some terminology. instantaneous
telic non-telic
Processes. A happenings whatever can be said to happen (processes)
at or during a time. Arocessess a telic happening, that is, it
has an endpoint that it need not necessarily reach, but which simple complex
would constitute its completiohWhen | read a book or cross (procedures)
a street, | may be interrupted. Then it will be the case that |
have started but not finished reading the book or crossing the Figure 1: A classification of happenings

street. Book readings and street crossings are thus telic. On

the other hand, the falling of a stone or a dust storm are not . .

telic: they can stop, but they cannot be interrupted before they YOU can always discern whether a process is completed or

are finished. They are finished whenever they stop. ot. As for procedures, you can always say more or less
clearly how much of them has been completed. In order to

3There is no established technical use of the temocess ~ Know this, you have to consider thgpe of the process or

Mourelatos uses ‘process’ for homogeneous or non-telic occurrentgrocedure in question. ‘Making an omelette’ is a procedure

like “push a cart” or “walk” (1978). He withdraws this definition type, whereas ‘my making an omelette yesterday’ is a proce-

later (1993). Stout (1997) identifies processes with kinds or patterndure token.

of events, which are persistent entities. The Gene Ontology consor-

tium reserves the title ‘process’ for what | call ‘proceduresimplex . . )

processes. It calls simple processes ‘activities’ or ‘functions’. Ety-Recipes. Procedures divide into steps. Every procedure

mology would suggest that processes involve a change, are courfype can be specified byracipethat lists these steps. Recipes

able, and have a typical outcome. What | define as ‘process’ ispecifytypesof procedures. What they say need not be true

roughly equivalent with what Aristotle calkinesisand whathas

been called ‘achievement’ (Ryle), ‘performance’ (Kenny), ‘accom-  “This does not always hold true. Reading a book may involve

plishment’ (Vendler), ‘development’ (Mourelatos 1978) or ‘change reading a book where one book is part of another book. But these

of state’ (Dowty). are special cases.



of every instance of such a procedure type. There can be uprocedure token is incomplete as long as a part of its type is
usual or abnormal instances of a procedure that are nonetheet instantiated.

less instances of it. There are unexpected courses of scarletBut we still lack a criterion for the completenesssihple

fever and unorthodox omelette makings, which do not exhibiprocesses that do not have further processes as their parts.
all the features described by the corresponding recipe. The®ne might say that a simple process is complete if its goal
are nonetheless instances of the respective types, although revate is reached. This, however, is only a necessary criterion.
perfect ones. Hence, whereas a recipe may describe how #o process is only completed when its goal state is reached
make omelettes, it need not apply to every particular omelettgia the process. There being an omelette does not imply that
making. In other words, a recipe specifies hemmomelette is | have made if. In the present context, however, | will be

made, but not necessarily hdhis omelettewasmade. content with this necessary condition for the completeness of
simple processes.
make an omelette None of the features hitherto discussed, like being tempo-

rally extended, telic or complex, belongs exclusively to in-

serve tentional actions. Many procedures are non-intentional, such

prepare  heat Jﬁl‘eﬂette invert as digestion and glycolysis. The arguments presented in this
€995 butter fry eggs omelette paper apply to any kind of complex procedure involving telic
happenings. Instead of asking how many actions it takes to
break add addeggs  stireggs make an omelette, one may as well ask how many steps are
€09 saitang into frying ‘ involved in glycolysis’
pepper Pan
move fork

2 Discussion

Figure 2: How to make an omelette This paper is interested in the following general kind of ques-

_ o _ _ tion: for a procedurg, how many steps; are involved in
Recipes can be visualized by using tree diagran&he p?

root node of a tree diagram will be occupied by a general
description that will in most cases specify the overall goal of i At ; i i
the procedure. The child nodes stand for the steps involveé'l Eliminating the first philosophical answer
in the parent procedures. These steps can consist in furthgve should not want to divide a procedure into an infinite
procedures that involve further steps. Leaf nodes represenumber of further processes. But anyway, there is only one
basicsteps. way in which this could be done: by introducing pseudo-
A basic step is any process whose description “itself im-goals like “completing half of;”. One could divide every
plies an answer to the ‘how’-question” (Baier 1972:284). Thehand movement into two telic happenings, these again into
basic steps in which making an omelette consists relate to thvo further happenings and so on. But at some point, there
whole step in the same way in which the ingredients of thewill be no qualitatively new answers to the question “how
omelette relate to the omelette. Ingredients are things thatoess; happen?” or “by which means is achieved?” When
one can buy in an ordinary shop; basic steps are what an ordsuch a point is reached, we have identified a basic step. We
nary cook can do. It does not make more sense to divide thean , but we should not further decompose basic steps. For
breaking of an egg into further sub-steps than it does to ennstance, when | know how to move my hand two centime-
large the list of ingredients by distinguishing infinitely many ters to the left, | necessarily also know how to move it one
different parts of eggs. For finite procedures, there will al-centimeter to the left, except in very special circumstances.
ways be a finite number of basic steps. Otherwise, it seem#&nd when | know how it comes about that a tree grows five
it would be impossible to execute them. inches, then | will also know how it grows two inches.
Let us then ask how marbasicsteps are involved in mak-
Completion. When shall we call a procedure token incom- Ing an 'omeletye. We still have to de.C|de between Fhe sec
: ond philosophical answer, that there is only one action, and

9 e 1 .
_plete. Intw_tlvely, we W_W'd say that_ a procedure tok_en Sthe common sense answer, that there are about six. The two
incomplete if a part of it is still missing. However, since

. ‘ L accounts need not disagree about the number of branches in
recipes only specify procedure types and not their instance

we do not yet have a parthood relation for procedure tokens?he according tree diagram. Assume that there are three leaf

We only know what the parts of a proceduypeare. | sug- ¢ Compare the discussion in Davidson 1980:110f.

gest calling a procedure token complete when all the steps 7The Gene Ontology consortium has made questions like this

belonging to its type have been instantiated by this token. Aundamental ones, since they define processes as complex activi-

- ties and functions as simple activities. The Gene Ontology, how-
5Goldman (1970) would draw the trees in the exact opposite wayever, uses different ‘ontologies’ for processes and functions. For

starting with a particular action as a root node and then adding difinstance, glycolysis is found in thiiological processontology,

ferent possible things that can be achieved by executing this actiowhereas adenosine-tetraphosphatase activity is listed imthec-

as child nodes. Goldman style trees do not specify recipes for typeslar functionontology. Hence, in order to classify a happening in

of actions. Rather, they relate different possible descriptions of théhe Gene Ontology, one first has to determine whether it is complex

same happening to each other. or simple.



nodes, labeled;—s3. These will be the basic processes in-it. This has been called the “imperfective paradox” (Dowty
volved inp. The disagreement is not about the number 0f1991:133).

basic actions, but about the relation between basic steps and
their parent complex procedure. These are, again, the twp

e " X . only completing the omelette making it? That | ma
remaining positions under discussion. y b 9 9 y

have been making the omelette without having made it might
not appear to be intuitively correct. When the omelette was
not made, one might argue, there was no omelette making but
only a failed attempt to make one.

Should we say instead, then, that | am making the omelette
only when | am carrying out the very last step of the proce-
dure? But then | will not be making it any ‘more’ than be-
fore, since making an omelette involves breaking an egg —
(2) But obviously, to dos; is not to dos,. For instance, and|am not doing that now. | am only inverting the omelette,

to break an egg is not to fry it. Therefoneconsists of  which is not even the most important step. Now if inverting
three different processes that are realized consecutivelgfhe omelette can, in these circumstances, be an instance of
making it, why can’t breaking the egg be an instance of mak-

Since answer (2) seenmsima faciepreferable, the main ing the omelette? The correct answer is that no part of making
problem appears to be how we should account for the appagan omelette is the only one in which the making consists. One
ent plausibility of (1). makes an omelette only by doing everything that is mentioned
in thesrecipe: first breaking three eggs, then stirring them and
S0 on:

(1) While p is going on, there is always only one ©f—s3
happening. But while one of them is happening, itis true
thatp as a whole is happening. For instance, while | am
breaking the egg, itis true that | am making the omelette
Therefore, each of,—s3 is an instance op and hence,

p is the only distinct happening.

2.2 Breaking an egg is making an omelette

Is it not true that while I am breaking an egg, | am also making

i 2
an omelette? Consider the following example: Is it only about language? When Anscombe suggested the

second philosophical answer to our question, she formulated

... suppose | encounter John in the street. | ask him it in the present progressive: “moving his arm up and down

what he is doing and he replies that he is walking
home. Suppose now that shortly afterwards, be-
fore he reaches his house, John is run over by a
car and badly injured. An ambulance is summoned,
and John is rushed to hospital. It is now false that
John walked home on that occasion; was it there-
fore false that he was walking home when | ques-
tioned him? Should John in fact have said some-
thing like ‘As far as | know, | am walking home’
or even ‘Ask me again in ten minutes time what |
was doing now and then I'll be able to tell you'?

with his fingers round the pump handle is, in these circum-
stances, operating the pump”. In English, the progressive is
a means to express what linguists call the imperfectise
pect Whereas tense locates an event in the past, present or
future, aspect concerns the internal temporal constituency of
an evenf Events can be referred to as ongoing or as com-
pleted. The firstis done by using a verb phrasienperfective
aspect an event “was happening”. For the secopekfective
aspectis used: something “has happenét”.

The disagreement on how many actions are involved in
making an omelette can now be brought down to a difference

(Galton 1984:86-7) in verb aspect.
(i) While I was breakinghe egg, was already makinghe

It must be true that | am already making an omelette while omelette.

I am breaking an egg because | do not only know what | am

doing after | have done it. If there were no stage when | was(ii) When | have brokerthe egg, lhave not yet madthe
making the omelette before | have already made it, then there ~ Omelette.

would have been no time when the omelette was made at all.

For as soon as the omelette is served, hddongermake it.

| have then made it. But before that point, | haae yetmade

it. If | am making the omelette at all, then | must be making
it while | have not yet made it.

If it can be truly said that by breaking the egg now | per-
form the whole omelette making, then a complex procedure
will already “exist” before it is complete. Put differently, it
will already be instantiated by an incomplete token of its kind.

However, if complex procedures are already instantiated
before they are completed, then a procedure will also be in-  &compare McDermott 1982:143.
stantiated by a token thamains incompletethat is, by a 9See Comrie 1976, Galton 1984 anddR2005.
failed attempt to perform it. If | was already making the  10he ggpect contrast can only be demonstrated in the past tense
omelette while breaking the first egg then | will have beensince there are no verb phrases in present tense, perfective aspect.
making the omelette even if the first egg remains the onlywhen we say that “something happens”, we do not refer to a com-
one. Then | was making the omelette without having madepleted, but to a regular or generic event.

But aspect is a linguistic phenomenon. Hence, the follow-
ing counter argument would seem to be valid:

We allow ourselves to say that someone is dgingj-
though she has not yet dopeBut this is only a manner

of speech. What we should really say is that the person
in question has already done something else with the in-
tention of doingp or that she has done something else
that would typically lead t.



Thus it seems that breaking an egg is only called ‘makinga specific type. When a person tells us that she is making an
an omelette’ because it is domgth the intentiorto make an  omelette, although it may turn out later that she fails to do
omelette. But we can leave intentions aside. Although ouso, then she is referring to the type of procedure that she has
example is an action, the argument does not only apply to inexecuted. She is referring to the recipe that specifies how to
tentional movements. We can also say that trapping glucosmake an omelette. This recipe includes the serving, although
in a cell is an instance of glycolysis, since while the glucose ighe actual token need not.
being trapped, glycolysis is already happening. And glycoly- Hence the imperfective aspect refers to types and recipes:
sis can be interrupted, such that it was happening but then didhat this instance of breaking an egg is an instance of mak-
not happen. ing an omelette means that egg breakingsygpeal parts of

This move does not solve the problem. One could stillomelette makings, as specified in the cookbook. Happenings
argue that when an omelette is being made, there is reallthat do not figure in the recipe for making an omelette are
only something that has hitherto happerbdt would typi-  not instances of omelette makings. Recipes specify what
cally lead toa completed omelette making. does, not what some patrticular cook happens to do.

But if we decided to replace every sentence of the foom “  Using the distinction between types and instances of proce-
is happening” with another one of the formy ‘has happened, dures, we can now postulate the following rule that reconciles
which would typically lead t@”, then the following argument  the two remaining answers to our question about the makings
would apply. Call it theecursive elimination argument of omelettes.

Assume that | am involved in a procedure that would ~ For two process typeB and@ and an instance of P:
typically result in an omelette. Now | am breaking an pis also aninstance ofQ if
egg. But am | really doing that? No, | am actually only p is currently happening an# is apart of Q).

doing something that would typically result in a broken . . .
egg. | am only knowcking an egg against a suitable edge. By this rule, breaking an egg may be both an instance and a

But according to the argument, | would not even be do-Part of making an omelette. This particular egg preaking isan
ing that. | would only have done something that would instance of ma_klng an omelette, and egg breakings in general
typically lead to having hit an egg on an edge. And SObelong to making an omelette as one of its proper parts.

on.

, .. 3 Conclusions
It would follow that | am now only doing an infinitely

‘small’ action. | am not even moving my hand; probably | It follows that procedures are unlike ordinary objects. In gen-
am doing something short of ‘firing a neuron’, which doeseral, we attribute parts to types of things on the basis that the
not even seem to be something that | myself do. Again, wénstances of the type have these parts. For instance, the type
are left with a rather strange concept of human action. ‘human heart’ can be called a part of the type ‘human’ if all
The conclusion should be that when we want to deal withhormal humans have human hearts. But the types themselves
processes, we cannot do without imperfective aspect. Wgo not really have parts. What we really mean is that the in-
mustallow ourselves to say that something is happening alstances of these types have parts.
though it has not yet happened. For processes and proceduresfFor procedures, | have suggested moving in the opposite
the imperfective paradox will always be possible: it may al-direction. While a token of omelette making is occuring, the
ways turn out that | am doing something that | will not have parts of making an omelette are not simultaneously present.
done. One could even define processes by that criterion: An omelette making is at one time exclusively and completely
process is anything that may have been happening witholinstantiated by breaking an egg, and then exclusively instan-
having happenett. A stone cannot be falling without hav- tiated by frying them. No procedure token has all the steps as
ing fallen. But while | am breaking the egg, | am making anits parts that are described in the recipe. The only entitiy that
omelette, but when | am interrupted shortly after that, | maycan be said to have all these parts is the recipe or the respec-
not have made the omelette in the end. Likewise, glycolysidive type. Hence, we attribute parts to procedure tokens only

can be happening without having happened. by analogy. Particular procedure token do not really have
parts; only the types do so.
2.3 Instantiation and parthood combined In this sense, procedures may be said to be instantiated by

their proper parts. On the type level, breaking an egg is a
The recursive elimination argument has shown that it wouldoroper part of making an omelette; on the token level, it in-
be wrong to replace every occurrence of Is doingp” by stantiates making an omelette. Consequently, two different
“ A has done something that would typically resulpifn We  process tokens may constitute the very same token procedure
should not attempt to replace every formulation in imperfec{at different times). Breaking an egg may be an instance of
tive aspect by another one in perfective aspect. But it remainthe same procedure as frying two eggs. Again, this does not
true that verb phrases in imperfective aspect refewhat  hold for ordinary objects: one may point to the wall surround-
would typically result That someone is doing (imperfec- ing the Vatican and say, correctly, that this is the Vatican.
tive aspect) simply means that she is realizing an instance dlowever, the Vatican is an instance of the type ‘state’. The

TP L ) ) wall surrounding the Vatican clearly is a part of this instance,
Aristotle classifiekineseis(processes) as happenings that do p,t never and nowhere is it an instance of the type ‘state’.
not include their completion. CPhysicsvl,1, 231b30-232al.
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