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TELOS is an attempt to provide powerful ab­
s t r a c t i o n mechanisms and other s t r u c t u r i n g f a c i l i ­
t i e s w i t h i n a language that provides the spec ia l 
c a p a b i l i t i e s needed fo r AI research. TELOS i n ­
cludes PASCAL as a subset and also is implemented 
in PASCAL. A f u l l d e s c r i p t i o n is ava i l ab l e in [1 ] 
and [ 2 ] , 

L ike most other AI languages, TELOS includes 
f a c i l i t i e s needed for exper imentat ion w i th large 
s tores o f general knowledge, t e n t a t i v e l y m o d i f i ­
able and a s s o c i a t i v e l y re fe renceab le , and wi th 
var ious planning and reasoning s t r a t e g i e s . Howev­
e r , in cont ras t to other AI languages whose design 
has focused on b u i l d i n g in c e r t a i n powerful h i g h -
leve l cons t ruc t s , the design of TELOS has focused 
on b u i l d i n g in powerful abs t rac t i on mechanisms 
wi th which these p a r t i c u l a r h i g h - l e v e l cons t ruc t s , 
as we l l as numerous o the rs , can be def ined and im­
plemented wi th reasonable ease. 

The usefulness of abs t rac t i on in a l l k inds of 
human i n t e l l e c t u a l a c t i v i t y has long been ob­
served, and programming is c e r t a i n l y no excep t ion . 
Only r e c e n t l y , however, have programming languages 
begun to appear wi th features s p e c i f i c a l l y des ign­
ed to f a c i l i t a t e abs t rac t i on of the severa l d i f ­
fe ren t kinds needed in the programming process, in 
p a r t i c u l a r , data abs t rac t i on and con t ro l abs t rac ­
t i o n as we l l as procedural a b s t r a c t i o n . TELOS im­
plements a set of da ta , c o n t r o l , and procedural 
abs t rac t i on mechanisms s p e c i f i c a l l y t a i l o r e d to AI 
requirements. 

An AI programmer might use TELOS capsules to 
def ine data types ranging from low- leve l l i s t s (o f 
the k ind b u i l t i n t o most other AI languages) to 
t h e o r e t i c a l l y s i g n i f i c a n t data s t r u c t u r e s . Such 
h i g h - l e v e l abst rac t type d e f i n i t i o n s might imp le ­
ment, fo r example, case -s lo t ted prototypes 
( f rames) , concept-dependency graphs, or product ion 
" c o n d i t i o n a l s " . By emphasizing abs t rac t i on mecha­
nisms rather than h i g h - l e v e l cons t ruc ts ( e . g . , 
frames as a basic data type , as in KRL), it has 
been poss ib le to minimize t h e o r e t i c a l bias in the 
language. Consequently TELOS should be usable fo r 
i n v e s t i g a t i o n of numerous competing theor ies , f o r 
example, in the area of knowledge rep resen ta t i on . 

The c o n t r o l abs t rac t i on c a p a b i l i t i e s provided 
in TELOS enable convenient user d e f i n i t i o n of the 
novel k inds of c o n t r o l regimes which are i n v e s t i ­
gated in AI research, tha t i s , those which r e a l i z e 
a l t e r n a t i v e prob lem-solv ing s t r a t e g i e s . Just as 

TELOS capsules l o c a l i z e data representa t ion de­
t a i l s , TELOS "overseers" l o c a l i z e in terprocess 
c o n t r o l - t r a n s f e r and communication d e t a i l s needed 
to r e a l i z e a desired con t ro l regime. 

An AT programmer might use TELOS overseers to 
def ine c o n t r o l regimes ranging from b l i n d , dep th -
f i r s t backt rack ing (o f the k ind b u i l t i n t o many 
recent AI languages) to q u a s i - p a r a l l e l processing 
to soph is t i ca ted p lann ing s t r a t e g i e s . Features 
are provided which enable the procedures and proc­
esses c o n t r o l l e d by an overseer to be i d e n t i f i e d 
and invoked d e s c r i p t i v e l y as we l l as by name. 

Besides i t s abs t rac t i on mechanisms, TELOS 
contains other f a c i l i t i e s which can con t r ibu te to 
the b u i l d i n g o f w e l l - s t r u c t u r e d programs, s t a r t i n g 
w i th the r i c h set o f program s t r u c t u r i n g f a c i l i ­
t i e s already ava i l ab l e in PASCAL. I f used co r ­
r e c t l y , these f a c i l i t i e s can resu l t in modular­
i zed , h i e r a r c h i c a l programs wi th reasonably com­
prehensible con t ro l and data f l ows . 

from Several bene f i t s should accrue for AI 
such a language design, 

(1) AI programs are h i gh l y complex. A language 
l i k e TELOS provides many aids to managing and con­
t a i n i n g program complex i ty . 

(2) Improved Al programmer p r o d u c t i v i t y , as is 
poss ib le wi th the features TELOS prov ides, w i l l 
mean improved AT research p r o d u c t i v i t y . 

(3) Much of AI programming involves p u t t i n g 
p re l im ina ry ideas and hypotheses i n t o programs and 
then changing the programs as suggested by e x p e r i ­
ence wi th them. The improved program comprehen-
s i b i l i t y poss ib le w i th TELOS can make th i s k ind of 
evo lu t ionary programming much easier and more e f ­
f i c i e n t . 

(4) One of the mot iva t ions of work on AI is de­
velopment of a general theory of i n t e l l i g e n c e . 
Such theory development w i l l be expedited if the 
program abs t rac t ions represent ing h i g h - l e v e l theo­
r e t i c a l const ruc ts are as d i s t i n c t and as 
we l l - de f i ned as they can be in TELOS programs. 
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The data abs t rac t i on c a p a b i l i t i e s provided in 
TELOS add to the already powerful data type ex ten ­
sion c a p a b i l i t i e s of PASCAL. The user def ines a 
p rob lem-spec i f i c data type by i nc l ud ing d e t a i l s of 
representa t ion and implementation w i t h i n a 
d e f i n i t i o n a l scoping ca l led a " capsu le " . The p ro ­
cedures and func t ions which r e a l i z e poss ib le p r im­
i t i v e operat ions on ob jects of the type being de­
f i ned are an i n t e g r a l par t of the d e f i n i t i o n , and 
the ob jects are character ized and used in terms of 
these d e f i n i n g opera t ions . Features are provided 
fo r spec i f y ing and c o n t r o l l i n g how ob jects of a 
capsule-def ined type are to be f i t t e d i n t o the 
TELOS assoc ia t i ve data base. 

Many language c a p a b i l i t i e s very usefu l in AI 
programming d i r e c t l y c o n f l i c t w i th p r i n c i p l e s o f 
good program s t r u c t u r i n g . The TELOS design a t ­
tempts to mediate the c o n f l i c t s wi th compromises 
which g ive AI programmers some of the advantages 
of both wor lds . Examples: (1) TELOS al lows the 
cons t ruc t i on of a he te ra r ch i ca l con t ro l regime but 
cen t ra l i zes i n t o one l oca t i on i t s communication 
and c o n t r o l - t r a n s f e r a c t i v i t i e s . (2) TELOS al lows 
s p e c i f i c a t i o n o f c o n d i t i o n a l i n t e r r u p t s ( i . e . , de­
mons) but subsumes them under a genera l , u n i f i e d 
event handl ing scheme. The scheme enables s i g n a l , 
escape ( e r r o r ) , and suspend events to be e x p l i c i t ­
ly declared and a c t i v a t e d , and (whether e x p l i c i t 
or no t ) to be operat ive only w i t h i n c e r t a i n c l e a r ­
ly c i rcumscr ibed and eas i l y determined scopes. 
(3) TELOS al lows c rea t ion of a l t e r n a t i v e data base 
vers ions ( i . e . , con tex ts ) but requ i res that 
swi tch ing of the cur ren t execut ion context be ac­
complished wi th the s t ruc tu red form: 

InContext <context> Do <statement> 


