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Abs t rac t 

The problem base s t r u c t u r e f o r pur ­
pose fu l systems i s considered. I t cones 
out t h a t p red ica te ca lcu lus i s ra the r 
unwieldy f o r t h i s purpose; semantic nets 
should be p r e f e r r e d . The main a t t e n t i o n 
i s pa id to the convenience in represen­
t a t i o n of desc r i p t i ve and opera t iona l 
in fo rmat ion in the form of un i ve rsa l i tem 
(concept) in order to ob ta in n a t u r a l and 
s t r a i gh t f o rwa rd means f o r s imu la t ion of 
d i sc re te and continuous processes, to 
provide proper i n t e r a c t i o n between them. 
The wide use of concept h ie rarchy is p ro ­
posed. A s ing le un i ve rsa l operator is i n ­
t roduced: the i n s t a n t i a t i o n of concepts. 
The ma te r i a l is presented in in fo rmal 
way. 
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I n t r o d u c t i o n 

The no t i on of purposefu l system 
seems to be a fundamental one in the f i ­
e l d of Machine I n t e l l i g e n c e . Consider a 
c e r t a i n i n teg ra ted model s t r uc tu re r e f l e ­
c t i n g some pe r t i nen t p roper t i es of the 
phys ica l wor ld . One or more subs t ruc tu ­
res are s ing led out represent ing ac t i ve 
sub jec ts . Some f i x e d con f i gu ra t i on of the 
in tegra ted s t ruc tu re i s c a l l e d a s t a t e . 
The s t ruc tu re can change along w i t h t ime , 
so we must deal w i t h a set of s t a t e s . An 
i n i t i a l s ta te i s f i x e d . In some o r other 
way the goa l s ta te is charac te r i zed . Cer­
t a i n s ta tes are p r o h i b i t e d . The problem 
is to p lan the behaviour o f the ac t i ve 
sub jec ts , and then to execute the p lan 
b r i ng ing the whole system in one of the 
goal s ta tes avoiding the p r o h i b i t e d ones 
and s a t i s f y i n g the g iven r e s t r i c t i o n s on 
time and resourses. The s i t u a t i o n is r e ­
a l l y more compl icated: we pos tu la te the 
incomplete knowledge about the system. 
I t r esu l t s in so to say spontaneous chan­
ges of i t s s ta te which cannot be p red i c ­
ted by the planning system. Then, not a l l 
ac t i ve subjects axe l i a b l e to our con t ro l , 
Some of them may represent n a t u r a l p r o ­
cesses (seasonal changes dur ing the year , 
e rup t ion o f volcanoes, snow-s l ips , e t c . ) 
or represent subjects being under c o n t r o l 
of some other system (or systems). At 
l a s t , i t i s p ragmat ica l ly more use fu l t o 

i nves t i ga te the behaviour of the large 
system. In t h i s case we must abandon the 
hopes to ob ta in the t rue opt imal s o l u ­
t i o n . 

We are going to study an a r t i f i c i ­
a l system represented in the form of co ­
mputer software which is able to act pur ­
pose fu l l y in the forego ing sense, and ex­
t e r n a l opera t iona l mode of which resem­
bles the behaviour pa t te rns of na tu ra l 
i n t e l l i g e n c e . The a r t i f i c i a l system w i l l 
not copy i t s neurophys io log ies ! proces­
ses; though some undoubted f a c t s or em­
p i r i c a l l y use fu l hypotheses obtained by 
the students of the l i v i n g b r a i n can be 
p r o f i t a b l y taken i n t o account dur ing s i ­
mula t ion . The creator of computer model 
has a p o s s i b i l i t y to organize i t s data 
base and opera t iona l sect ions in accor­
dance w i t h p e c u l i a r i t i e s of ha rd - and 
software at h i s d i sposa l . I t seems more 
appropr iate to use the term "Machine I n ­
t e l l i g e n c e " instead o f " A r t i f i c i a l I n t e l ­
l i gence" i n t h i s case. 

Apparent ly , the everyday reasoning 
problems w i l l s u i t us a l l r i g h t a t the 
beginning stage of the i n v e s t i g a t i o n . 

There is no doubt t ha t success in 
development of purposefu l systems ra ther 
genera l l y def ined above w i l l s t rong ly 
s t imu la te the growth o f e f fec t i veness in 
many a p p l i c a t i o n s : n a t u r a l language i n ­
t e r a c t i o n w i t h computer, CAI, c o n t r o l 
systems f o r i n teg ra ted autonomous robo ts , 
models of large en te rp r i ses , e t c . 

Known approaches 

The development of purposefu l sys­
tems (PS) a t t r a c t s a t t e n t i o n of resear­
chers f o r a long t ime. The term "General 
Problem Solver" was coined by Newel l , 
Shaw, and Simon in 1957 [2] , and since 
then ideas layed in i t s foundat ion were 
r e f i n d , improved dur ing the decade and 
used in many implementat ions. J.McCarthy 
(1959) proposed developing of un ive rsa l 
programs w i th common sense having the 
f l e x i b l e s t ra tegy which can be e f f e c t i ­
ve ly improved dur ing the i n t e r a c t i o n w i t h 
human creator (Advice TaJeer). A number of 
important considerat ions cun be found in 
[ 3 j . A unique approach to the Droblem un­
der d iscuss ion was evolved and deployed 
dur ing e f f o r t s headed by U.Klykov, D.Po-
spelov and t h e i r co l leagues; the r e s u l t s 
obtained can be found m [4] m 

S t a r t i n g from 19&9 the progress in 
the a r t of purposefu l systems design had 
been t i e d w i t h the development of spec ia l 
programming languages f o r AI research 
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( C . H e w i t t , [5J ) . The power o f t h i s app­
roach had been c o n v i n c i n g l y demonst ra ted 
by T.Winograd [6J • The use of pure me­
c h a n i c a l theorem p r o v i n g techn ique i n PS-
area i s handicapped w i t h s e r i o u s p r a c t i ­
c a l l i m i t a t i o n s . The s u c c e s s f u l combina­
t i o n o f theorem p r o v i n g w i t h t he p h i l o s o ­
phy of GPS f 1 ] a l ong w i t h many impo r t an t 
mechanisms such as g e n e r a l i z a t i o n of 
p l ans was e v o l v e d in SRI [7-9J . Among the 
most i n t e r e s t i n g r e c e n t l y i s sued papers 
i s t h a t o f E .Sace rdo t i [ 10 l . A s e r i e s o f 
i m p o r t a n t r e s u l t s was o b t a i n e d by t he r e ­
search group under R.F.Simmons i n t he U n i ­
v e r s i t y o f Texas. I t i n c l u d e s the i n v e s ­
t i g a t i o n c a r r i e d out by G.Hendr ix which 
r e s u l t e d i n recommendations concern ing 
t h e m o d e l l i n g o f s imu l taneous i n t e r a c t i v e 
processes i n c l u d i n g the processes w i t h 
con t inuous changes of model parameters . 

The works ment ioned above a p p r e c i ­
a b l y i n f l u e n c e d the shap ing o f our a p p r o ­
a c h . 

The Problem D e s c r i p t i o n Language 

I t seems reasonable t o express a l l 
u s e f u l f i n d i n g s i n PS-area i n the fo rm o f 
s p e c i a l P S - o r i e n t e d language. Appa ren t l y 
i t i s t he most e f f e c t i v e way t o g e n e r a l i ­
t y . Next f o l l o w s the d i s c u s s i o n o f the 
main premises f o r p rob lem base c o n s t r u c ­
t i o n of such a language. 

I n f o r m a t i o n about the p h y s i c a l w o r l d 
n a t u r a l l y f a l l s i n t o two c a t e g o r i e s t d e s ­
c r i p t i v e and o p e r a t i o n a l . The fo rmer d e ­
c l a r e s names, p r o p e r t i e s and r e l a t i o n s 
between o b j e c t s s p e c i f y i n g the model w i t h 
names o f p r o p e r t i e s and r e l a t i o n s be ing 
p r e d i c a t e s and t h a t o f o b j e c t s — c o n s t a n t s 
and v a r i a b l e s . O p e r a t i o n a l p a r t o f the 
system changes a model . I t r e s u l t s i n de ­
l e t i o n o f some c lauses and a d d i t i o n o f 
some o t h e r s . S i t u a t i o n can become even 
more c o m p l i c a t e d : the system can be ac ted 
upon by s e v e r a l ope ra to r s c o n c u r r e n t l y ; 
some can e f f e c t i n g r a d u a l changes o f v a ­
lues f o r v a r i o u s numeric o b j e c t s . A s e r i ­
es of ope ra to r s can be under t he c o n t r o l 
of p l a n n i n g sys tem, o the rs can be provoked 
by u n c o n t r o l l a b l e f a c t o r s o r be i n i t i a t e d 
by sys tems -compe t i t o r s . Besides ope ra to rs 
can have complex causa t i ve bonds. 

A l l t h i s aroses s e r i o u s doubts i n t he 
p r a c t i c a b i l i t y o f t he f i r s t o rde r p r e d i ­
ca te c a l c u l u s f o r d e s c r i p t i o n o f such s y ­
stems. Moreover , when t h e t r a n s i t i o n i s 
per fo rmed f rom the semant ic n e t r e p r e s e n ­
t a t i o n t o t he u n i f o r m s e t o f c lauses b e ­
i n g the prob lem base f o r r e s o l u t i o n - t y p e 
theorem p r o v e r s , one can n o t i c e t h a t some 
i m p o r t a n t i n f o r m a t i o n fades away. I t i s 
t he non-homogeneous s t r u c t u r e o f semant ic 
n e t wh ich i s assoc i a ted w i t h i t s o b j e c t s . 
Th i s o r g a n i s a t i o n o f d a t a n a t u r a l l y p r o ­
v i d e s s t r a i g h t f o r w a r d a c q u i s i t i o n o f r e ­
l e v a n t sentences t i e d i n c o n t e x t s , d i s c o ­
v e r i n g l i n k s between v a r i o u s c o n t e x t s and 
t h e g o a l d i r e c t e d t r a n s f o r m a t i o n o f t h e i r 
c o n t e n t . The g r e a t e r p r a c t i c a b i l i t y o f s e ­
mant ic ne t s was a l s o emphasized e a r l i e r 
by R.F.Simmons [ 1 2 J . 

I t seems reasonable t o abandon the 
u n i f o r m i t y and f o r m a l elegance o f l o g i c 
i n b e h a l f o f f l e x i b l e u n i v e r s a l p rogram­
ming language. Th i s language must a l l o w 
t h e m a n i p u l a t i o n o f complex da ta s t r u c t u ­
r e s and p r o v i d e the convenient f a c i l i t i e s 
f o r p r o c e d u r a l embedding o f semant ics i n ­
he ren t i n t he processes be ing s i m u l a t e d . 
T r y i n g to draw the express ive means o f 
t h e language t o those ( h y p o t h e t i c a l l y ) 
used by humans one ought to work out u n i ­
f o r m , o r a t l e a s t s i m i l a r , fo rmat f o r de ­
s c r i p t i v e and o p e r a t i o n a l I n f o r m a t i o n . 
A t l a s t t he fundamenta l r e l a t i o n s , such 
as s u b - , superconcepts , c a u s e - e f f e c t and 
t ime must s imp ly and n a t u r a l l y be i n t e r ­
p r e t e d by the system* 

Expe r imen ta l h e u r i s t i c s o r i e n t e d l a ­
nguage f o r p u r p o s e f u l systems s i m u l a t i o n 
(HEOPS) was dec ided to embed in LISP 1.5 
pay ing the t r i b u t e t o i t s u n i v e r s a l i t y , 
l acon ism and complex da ta s t r u c t u r e s a l ­
lowed. The concept c lasses h i e r a r c h y and 
t ime s y n c h r o n i z a t i o n f o r processes i n 
HEOPS is borrowed s u b s t a n t i a l l y f rom 
SIMULA [ 1 3 ] . 

The S y s t e m s Problem Base 

The problem base of the HEOPS i n c l u ­
des two bas i c p a r t s : d e c l a r a t i v e s e c t i o n 
and o p e r a t i o n a l space. D e c l a r a t i v e sec ­
t i o n i n c l u d e s the d e f i n i t i o n s o f a l l c o n ­
cepts and r e l a t i o n s c u r r e n t l y e x i s t i n g i n 
t h e system. I n the o p e r a t i o n a l space i s 
" b u i l d e d " the i n i t i a l s i t u a t i o n f o r a g i ­
ven p rob lem. I t s s o l u t i o n c o p r i s e s seve ­
r a l t r a n s f o r m a t i o n s t h rough the a p p l i c a ­
t i o n o f t he so le o p e r a t i o n : " i n s t a n t i a t e " 
one o r o the r d e f i n i t i o n f rom the d e c l a r a ­
t i v e s e c t i o n . The boundary between the 
two s e c t i o n s i s r a t h e r c o n v e n t i o n a l : i t 
i s a l l owed t o t r a n s f e r n o n - i n s t a n t i a t e d 
d e f i n i t i o n s f rom d e c l a r a t i v e t o o p e r a t i ­
ona l p a r t i one can imagine the i nve rse 
t o o : s y n t h e s i s o f some new d e f i n i t i o n in 
t h e o p e r a t i o n a l space which i s f o l l o w e d 
b y i t s t r a n s f e r t o the d e c l a r a t i v e s e c t i ­
o n f o r f u r t h e r use . 

Two types o f o b j e c t s are l i a b l e to 
d e c l a r a t i o n : r e l a t i o n s and concep ts . 

D e c l a r a t i o n o f R e l a t i o n s 

I t i s i n s t r u c t i v e t o t h i n k about r e ­
l a t i o n s as a rcs o f semant ic n e t . However 
the number o f t h e i r arguments n o t neces ­
sa ry equa ls t o t w o . E x t r a arguments p l a y 
t he r o l e o f r e l a t i o n m o d i f i e r s . Thus, l e t 
A and B be two nodes. The r e l a t i o n ( D I S ­
TANCE A B I) means: "The d i s t a n c e is d e ­
f i n e d between o b j e c t s des igna ted by the 
names A and B, and t h i s d i s t a n c e equa ls 
t o X " . I t i s conven ien t i n computer t o 
ga the r a l l r e l a t i o n s o f t he semant ic ne t 
hav ing i d e n t i c a l f i r s t arguments and p l a ­
ce them on the p r o p e r t y l i s t o f the c o r ­
respond ing node, d e l e t i n g i t s name f rom 
the e x p l i c i t forms o f t h e r e l a t i o n s . 

When the d e c l a r a t i o n o f some r e l a t i ­
o n i s i n t e r p r e t e d the r e l e v a n t i n f o r m a t i ­
on d e f i n i n g t h e semant ics o f t he g i v e n 
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r e l a t i o n is put on the proper ty l i s t o f 
the choosen r e l a t i o n name in the form of 
t r a d i t i o n a l proper ty-va lue p a i r s : 

- The number and a lso the necessary 
p roper t ies f o r arguments o f the r e l a t i o n 
are s p e c i f i e d . In the fo rego ing example 
A and B should be phys ica l bodies, and 
X—a number. 

- The po in te r to the " s u p e r r e l a t i o n " 
is i n s e r t e d . Thus, the p red ica te SAT can 
have as i t s super re la t i on the pred icate 
COMMUNICATE. 

- The po in te r may be inse r ted to the 
l i s t o f " sub re l a t i ons " c u r r e n t l y e x i s t i n g 
in the system. The pred icate COMMUNICATE 
thus can con ta in i n i t s subre la t ions 1 

l i s t : SAY, WRITE, SUGGEST, HINT, e t c . 

Dec lara t ion of Concepts 

Concepts are the main ob ject type 
in the HEOPS. Declared are classes of con­
cepts . Each c lass gets i t s name, f o r exa­
mple, ROOM, MONKEY, GET, APPROACH, e t c . 

In c lass dec la ra t i on genera l l y are 
inc luded : 

1 . Semantic net o f a p p l i c a b i l i t y 
( a p p l i c a t i o n p a t t e r n ) , probably , w i t h p o i ­
n te rs to super- and subconcepta. 

2 . A c t i v a t i o n p a t t e r n . 
3. Operat ional sec t i on . 

3-1 D e l e t e - l i s t . 
3.2 A d d - l i s t . 
3.3 Recomputetion formulae. 
3.4 N o t i c e - l i s t . 

4 . Pass ivat ion p a t t e r n . 
5. Suppression p a t t e r n . 
Such classes usua l l y represent a p r o ­

cess. The c lass w i t h sect ions 2—4 absent 
is c a l l e d asse r t i ona l and represents s im­
ple or compound e n t i t y — t h e pa r t of sema­
n t i c net w i t h some set of nodes and r e l a ­
t i ons between them. 

The nodes used in dec la ra t ions f a l l 
i n t o one of the f o l l o w i n g ca tegor ies : 

P: - f ree node of simple t ype : dur ing 
i n s t a n t i a t i o n can be replaced w i th own, 
t e r m i n a l , or c l a s s i f i e d node. 

G: - f r e e node of gener ic t ype ; not 
disappear when i n s t a n t i a t e d , but produces 
moreover the f i n i t e set of nodes (F : - t ype ) 
each of which can be f u r t h e r i n s t a n t i a t e d . 

T: - t e rm ina l node; i t s semantics 
comprises s o l e l y i t s name, i t cannot have 
any other p rope r t i es and cannot be f u r t h e r 
i n s t a n t i a t e d . 

C: - c l a s s i f i e d node, i . e . the node 
having i t s c lass dec la ra t i on i n the sys­
tem, when i n s t a n t i a t e d requ i res p a t t e r n 
matching upon e x i s t i n g n e t . 

I n s t a n t i a t i o n of Concepts 

The f i r s t argument of the aforemen­
t ioned operat ion o f i n s t a n t i a t i o n i s the 

name of concept declared (dynamical ly) 
e a r l i e r . The second argument is the l i s t 
of i n s t a n t i a t i o n parameters. Thus, the 
concept MONKEY can ob ta in a f t e r i n s t a n t i ­
a t i o n the f i x e d name, s p e c i f i c l o c a t i o n 
in some room; it can have some object in 
i t s hands. I t can even s t a r t moving a t 
once i f i n i t s class dec la ra t i on the ap­
p rop r i a te opera t iona l sec t ion i s present . 

During i n s t a n t i a t i o n the a p p l i c a t i o n 
p a t t e r n of the given concept is matched 
upon the current con f i gu ra t i on of the ope­
r a t i o n a l space: e x p l i c i t l y — t h r o u g h i n s ­
t a n t i a t i o n parameters and i m p l i c i t l y — 
upon the nodes and arcs of the c u r r e n t l y 
e x i s t i n g semantic ne t . The re levant i n ­
fo rmat ion is choosen in t h i s case by the 
concept body i t s e l f . I n s t a n t i a t i o n r e s u ­
l t s in the new s ta te of the opera t iona l 
space w i t h new concept " imp lan ted" t h e r e . 
Otherwise i n a p p l i c a b i l i t y i s i n d i c a t e d . 
The more i n t e r e s t i n g mode of opera t ion 
r e s u l t s in the sequence of recurs ive ca­
l l s f o r i n s t a n t i a t i o n o f some other con­
cepts in order to e l im ina te the d isc repa­
ncies found. This process is guided main­
l y by spec ia l po in te rs extant in dec la ra ­
t i ons and r e l a t i n g some r e l a t i o n s w i t h 
concepts responsib le f o r t h e i r o r i g i n a t i ­
on, suppor t , or removal. 

Operat ional i n fo rmat ion i s r e f l e c t e d 
in the proposed problem base in two ways: 
in ready to use procedural form as opera­
t i o n a l sec t ion (3) of concept c lass dec­
l a r a t i o n , and as a so ca l l ed p o s s i b i l i t y 
h i n t . I n the l a t e r case in the a p p l i c a b i ­
l i t y p a t t e r n ( 1 ) , a d d - l i s t (3 .2) o f c lass 
d e c l a r a t i o n , or somewhere in the semantic 
net of the opera t iona l space are i nse r ted 
nodes—ref lec t ions o f c e r t a i n c o n c e p t s -
processes. Thus the node MONKEY can be 
l i n ked w i t h p o s s i b i l i t y node MOVE, proba­
b l y w i t h some r e s t r i c t i o n s on the extent 
of m o b i l i t y (say, remaining on some s o l i d 
su r face ) . This means t ha t the MONKEY 
c a n move. I n order f o r i t r e a l l y t o 
move the concept corresponding to t h i s 
node of the net must be i n s t a n t i a t e d us ing 
the dec la ra t i on of MOVE. 

I n s t a n t i a t i o n can be done p a r t i a l l y : 
i . e . implanted concept can r e t a i n some 
of i t s f r ee nodes. As f o r example, dur ing 
the process of g e t t i n g bananas in the w e l l 
known AI problem, i t may t u r n out t h a t 
the distance between the monkey and bana­
nas can be diminished i f the monkey w i l l 
b e standing o n s o m e t h i n g r i s i n g 
above the f l o o r . The node des ignat ing t h i s 
"something" remains f ree u n t i l i t even­
t u a l l y becomes i n s t a n t i a t e d t o , say, a 
box i f the l a t e r i s a v a i l a b l e . 

Time dependency 

Time and cause-ef fect bonds deserve 
spec ia l d iscuss ion . In HEOPS i t i s p l a n ­
ned to use the sequence l i s t ak in to t h a t 
in t roduced in SIMULA [131 . Recomputation 
formulae (3-3) are used in c lass dec la ra ­
t i o n s in order to f i x the c r u c i a l moments 
of t ime. The n o t i c e - l i s t (3 .4 ) conta ins 
the po in te rs to the i n s t a n t i a t e d concepts 
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i n t h e o p e r a t i o n a l space w h i c h must b e 
a c t i v a t e d a f t e r f u l f i l m e n t o f c e r t a i n c o n ­
d i t i o n s . The p r o v i s i o n o f s p e c i a l m a c h i ­
n e r y f o r p r o c e s s i n t e r c e p t i o n a t a r b i t r a ­
r y moment w i t h r e t u r n t o t h e a r b i t r a r y 
c o n t i n u a t i o n p o i n t i s n o t p l a n n e d . I n s t e ­
a d t h e p r o c e s s i n g o f c o n c e p t s ( a l s o q u a -
s i p a r a l l e l p r o c e s s e s ' ) i s a r r a n g e d s o t h a t 
e x i t and r e e n t r a n c e a r e done i n p r e c p e c i -
f i e d p o i n t s ; s p e c i a l p r o v i s i o n s mus t b e 
u s e d t o r e t a i n t h e c o n t e x t s ' v a l u e . 

S u p e r - a n d S u b c o n c e p t R e l a t i o n s 

D u r i n g t h e i n s t a n t i a t i o n p r o c e s s t h e 
n e e d i n c e r t a i n more g e n e r a l r e l a t i o n s 
c a n a r i s e . E a c h i n s t a n t i a t e d node i n t h e 
s e m a n t i c n e t has a p o i n t e r t o i t s c l a s s 
name. F o r e x a m p l e , t h e s p e c i f i c monkey 
named C h e e t a h r e m a i n s t o b e a monkey h a ­
v i n g a l l i t s p r o p e r t i e s . A MONKEY i s a 
s u b c o n c e p t o f ANIMAL, and t h e f a c t t h a t 
any a n i m a l needs f o o d need n o t b e r e p e a ­
t e d f o r a l l s u b c o n c e p t s o f t h e c o n c e p t 
ANIMAL. A n a p p e a l t o more g e n e r a l c o n c e ­
p t s p r o v e d u s e f u l i n some s i t u a t i o n c a n 

b e f i x e d i n i n s t a n t i a t e d s u b c o n c e p t a s 
e x p l i c i t a d d i t i o n t o t h e s e m a n t i c n e t . 

C o n c l u s i o n 

O r g a n i z a t i o n a l p r i n c i p l e s o f t h e 
HEOFS l a n g u a g e p r o b l e m b a s e f o r s i m u l a t i ­
o n o f p u r p o s e f u l s y s t e m s , i n f o r m a l l y d i s ­
c u s s e d i n t h i s p a p e r , w i l l b e s p e c i f i e d 
more a c c u r a t e l y i n f u t u r e . U n d e r c u r r e n t 
c o n s i d e r a t i o n a r e a l s o t h e p r i n c i p l e s o f 
i t s c o m p u t e r i m p l e m e n t a t i o n . I n p a r t i c u ­
l a r , w e a r e f a c e d w i t h w o r k i n g o u t t h e 
e f f i c i e n t me thods f o r c o n t e x t s 1 b o o k k e e ­
p i n g t o h o l d t h e n o d e s ' v a l u e s a f t e r i n ­
s t a n t i a t i o n and p r e s e r v i n g t h e c o n v e n i e n t 
a c c e s s t o t h e h i e r a r c h y o f c o n c e p t s . One 
o f t h e c r u c i a l p o i n t s i n f u t u r e i n v e s t i ­
g a t i o n s w i l l b e t h e r e a l i z a t i o n o f e f f e c ­
t i v e b o o t s t r a p p i n g p r o c e d u r e f o r t h e s y s ­
t e m b o t h i n d e s c r i p t i v e a n d o p e r a t i o n a l 
a s p e c t s . T h i s p r o c e s s c a n b e r e g a r d e d a s 
s y s t e m ' s l e a r n i n g i n one o f t h e mos t i m ­
p o r t a n t mode: a l g o r i t h m i c e v o l u t i o n . 

The s i m u l a t i o n o f t h e s y s t e m i s b e ­
i n g done on HESM-6 c o m p u t e r w i t h DIAPACK 
OS. The h o s t l a n g u a g e i s L I S P 1 . 5 [ 1 4 , 1 5 ] 
w h i c h i s r u n u n d e r TELELISP m o n i t o r s y s ­
t e m i m p l e m e n t e d i n t h e I n s t i t u t e o f M a t h e ­
m a t i c s , S i b e r i a n B r . A c a d . S c i . USSR, p r o ­
v i d e d w i t h a r c h i v e s and t e x t e d i t o r w h i c h 
make i t p o s s i b l e t o i n t e r a c t w i t h t h e ma­
c h i n e f r o m d i s t a n t t e r m i n a l . 
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