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To: l<ile 

A. Int rod11ction 

This inemo dpscril>cs Lhe procedure for a<lding new primitives to the RED 
' system. One of tte objectives of this particular implementations of the 

REU languace was Lo provide a system that could be studied as to its ap­
propriateness as an application language. As is desc:usse<l in the section 
on RED/3 lanr;uages, application languages are characterized as having 
sophisticated primitives. Since the set of such primitives is unknown, 
for a given application area, the task of adding primitives should be a 
simple one so that different sets might be tried. 

The procedure for adding new primitives to the system is simple and is 
described below in detail. A knowledge of LISP is assumed in the dis­
cussion below. 

B. Object Representations 

RED objects (c:ppU.cations, lists, etc.) .:ire represented as LISP S-cx­
pressions. Of the tl1ree types of RED entities a coder o[ a primitive neecl 
only be couccr:ned wj th atoms and sets. This is because it is not meaningful 
for an operator to operate an applications. (This is a weaker statement 
titan saying all operands must be constants) since, for example, 

is rne.,.·1.nin[_;ful) . 

A RED atom is represented by a LISP atom. A RED list is a LISP list with 
the prefix of the RED list the first element of the LISP representation. 
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A null prefix is denoled by the atom NIL, the* prefix by*, etc. An 
application is the S-expression ( I . (operator . ope~E._nd))' where ~~rater r 
and operand are appropriate S--expressions denoting the operator and operand 
of the applicRtion. 

C. Entering a new primitive into the sys~~~-

Before calling the RED intcrputer (REDSYS) the following pair of LISP 
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doublets shnl\J.d 1,e c,ntcr.crl for each new prim_i tjeve, _p_ri~, to be entered. 

MAKEPRQP ( _pri~, MODE, PRHl) 

HAKEl'HOP ( pri.m, DEFN, ~lefn) 

\~here clefn -Ls the LISP Lmnbda expression that de.fines the primitive. Since 
;ill RI.:D 0J1l'rvtor~, pdmitive or otl1c1t1lse, hove but: one operand, the lambda 
expression Hhould also have but: one bound variable. 

D. Example 

To illustr,1t<: the how a primitive mny be entered, the code to define the 
priad tive REV will be g:Lvcn. 
The RED definition for REV is as follows: 

E <REV 

E <REV 
'\. 

This is defined only if the operand_ is a list: of two items. Available in 
the library of primitives is the LISP function npairp [x] which is f~\5e if£ 
xis a RED lisl of two entities. 

Using this function the following lambda expression will correctly define 
the operator REV. 

(11\MBDA (X) 

(COND ((NPAIRP X) REDQUAD) 

(T (LIST (CAR X) (C/illDR X) 
(CADR X))))) 

Where REDQUAD evaluates the RED constant quad implemented as"?'. 

For further examples of how primitives may be defined see the memo 
"Annotated Listings of the RED System 11 and the memo "Summary of RED 
primitives and their definition as lambda expressions". 
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