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Abstract

Extended Self-Contained Frolog (ESP) is a programming language that unites logic
programming and object-oriented programming paradigms. It introduces a modular pro-
gramming capability based on an object-oriented paradigm into the logic programming
language Prolog. Thus the advantages of modularity are incorporated with unification
and hacktracking. This paper describes a Prolog-to-ESP translator written in Prolog.
The purpose of this paper is two-fold. First, interesting attributes and technigues used in
the translation are described. Second, the program is analyzed from the point of view of

a 'rolog benchmark, for use in Prolog system performance measurements.

1 Introduction

Fxtended Self-Contained Prolog (ESP) {2,4,1,5], is the programming language of the Personal
Sequential Inference {PSI) machines [8,9,14,7,6] developed for Fifth Generation Computer Sys-
tem (FGCS) [3]. ESP unites logic programming and object-oriented programming paradigms.

It introduces a modular programming capability based on an object-oriented paradigm into the
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logic programming language Prolog. Thus the advantages of modularity are incorporated with
unification and backtracking.

ESP is described in great detail in the “ESP™ Guide [4], an introduction to object-oriented
programming and a programmer’s guide for ESP. It has been necessary at ICOT to port many
Prolog programs to the PSI machines, i.c., to translate Prolog into ESP. Since ESP is a super-
sct of Prolog, this translation is theoretically simple, although practical considerations make it
nontrivial. Some of these considerations include the complexities and differences of the standard
DEC-10 Prolog and ESP semantics, and the desire to retain the readability of the translated
Programs.

The Prolog-to-ESP translator, called toesp, is described in this paper. The program was
written by T. Takizuka of ICOT. The translation process is outlined and a simple, annotated
example is given. The source code of toesp is also included. The translator is also discussed
from a different viewpoint: that of benchmarking. toesp is a medium-sized Prolog benchmark
(1500 source lines) that is a real-life program, written by a real programmer. No attempt was
made to “clean-up” the code or optimize it in hindsight. Compared to the so-called “classic”
Prolog benchmarks [13], toesp has both similarities and differences. Firstly, it is deterministic
(the translation process is almost a one-to-one mapping). Secondly, it performs a deal of file
[/O and assert/abolish. Thus it represents using Prolog for symbolic manipulation without
heavy erunching.

For further information about ESP and object-oriented programming in logic, the reader
1s refered to the following works[4,2,1,5]. For further information about Prolog benchmarking,

the reader is refered to the following works [11][10][12).

2 What is Object-Oriented Programming?

The essential idea of object-oriented programming is describing a given application problem in

terms of things called objects. An object has three characteristics:

e Each object has its own characteristics and internal state. It acts independently from

other objects.



¢ Each object can examine and change its own internal state, but can’t examine and change

the state of other objects.

¢ Fach object has a function which can send and receive messages from other objects.

When an object receives a message, a definite procedure is executed. Objects act only

upon receiving messages.

Figure 1 gives an example of a definition of an object, called a cluss (taken from [4]). Objects
described by this class are essentially binary trees. This program uses slots heavily and is given
more as an example of ESP programming than the Prolog-to-ESP translation capability. All

aspects of this program are detailed in later sections.

3 Fuctions of Object-Oriented Languages

3.1 Logic Programming and Object-Oriented Programming

An object in ESP represents an aziom sel in logic programming. An axiom set is a group of
basic logical relationships from which predicales are defined. The same predicate call may have
different semantics when applied in different axiom sets. The axiom set to be used in a certain
call can be specified by giving an object as the first argument of the call and preceding the call
with a colon {%:") to notify the set that the semantics of the call should depend on the first

argument.

3.2 Class Definition

A class defines the characteristics common to a group of similar objects. A class can be regarded
as a module of a program. We write a program using a form of class definition. In the example,

binary_tree is a class name; however, we can view it as a module which adds and traverses a

binary tree.



% Binary Tree: A tree node is an object and key,data,left,right
h are slots which keep the value of that node. Objects have
# methods that represent adding and searching nodes.

class binary_tree has
# Class method that makes an instance abject of binary_tres
rcreate(Class,0bi) -

:new(Clase,0bj) ; % :new/2 iz a reserved method
instance % slots definition
attribute key := ’$empty’, % Slot keeps the key of the node
data, % Slot keaps the data of the node
left,right; % 5lots keep their left and right nodas
% :add/3 adds a new node as an object to the binary_tres
radd(0bj,Key,Data) :- % set the value of the node to a new
is_empty(0bj),!, % object
set_values(Key,Data,0bj) , % create_branch/1 creates objects and
create_branch(0bj) ; % set the slots (left and right)
:add{0bj,Key,Data) := % Obj'key designates the slot key which

insert(Obj'key,Key,Data,0bj) ; U is contained by the object Obj

:get_contents{0bj,list,List) :=- 1,

:get{0bj,List, [1) ; % gets the contents of the binary_tres
:get{0bj,List,List} :- %L traverses the binary_tree and
tis_empty (Obj), !; % get the value of nodes

:get(0bj,List,List0) :-
:get{0bj!left,List,Listl),
gst_walues (Key,Data,0bj),
Listl = [{Key,Data}|List2],
iget(0bj!right,List2,List0) ;

% tie_empty/!1 examine if the node has any branches
tig_empty(0bj) :=- !,0bjlkey = *$ampty’ ;

local
% insert a nev node to the binary_tree sortad by the key
insert(Key0,Key,Data,0bj) :- Kay0 > Kay, !,
:add(0bj ! right,Key,Data) ;
insert{Key0,Key,Data,0bj) :- Keyd < Key, ',
:add(0bj!right,Key,Data) :
insert(Key0,Key,Data,0bj) :-
sat_values(Key,Data,0bj) ;
Obj'data := Data;

% set the value of the node (key,data) to slots
sat_values(Key,Data,0bj) := !,
Objlkey := Key, Ubg!datn := Data;

% get the value from the object (key,data)
gat_values (0Obj'key,0bj!data,0bj) :- ! ;

{ create new objects and set them to slots laft and right

create_branch(Obj} :- !,
rcreate (#binary_tree,Left), % call the class method of this class
:create(#binary_tree,Right), % and create new objects of binary_trae
Obj!left := Laft, ¥ set them to slots

Ob)!right := Right ;
ond. J-T1lg E

Figure 1: Binary Tree Class
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3.3 Class Objects and Instance Objects

Two objects are considered similar when they differ only by their slot values { more about slots
in a later section). When the characteristics of an object is described in a class, the object is
said to be an instance of the class or an instance object. We can make any number of instance
objects from one class. A class itself is also an object. Such an abject is sometimes called a class
object to distinguish it from usual instance objects. We use class objects to control instance
ohjects.

Because of their uniqueness, class objects can be written down as constants using their class
names. In the example, we can write #binary_tree as the class object of binary_tree. Only
class objects are static objects which have this explicit notation and are directly accessible.
[nstance objects are always created dynamically by using the method :new(Class,Object)
which makes a instance obhject of the Class and binds the object to the variable Object.
The instance object is accessed via the variable to which it is bound (in this case, Object).
The class binary_tree ifself is defined as an object and the method :create(Class,0bject)
makes an instance object by using this method in the form of :create(#binary_tree,0bject).
When we make an instance object 1t contains the part of the class definition from the keyword

instance Lo end.

3.4 Methods and Local Predicates

Fredicates are the form of executable programs of ESP. In ESP there are two kinds of pred-
icates: methods and local predicates. A method can be called not only from within the class
where the method is defined, but also from outside the class. A local predicate is a pred-
icate that can be referenced only within the class where it is defined. In ESP, messages
that are exchanged between objects are always interpreted with a method. In the example,
create/2, :add/3, :get_contents/2, :get/3, and :is_empty/1 are methods. For instance,
radd(0bject,Tree,Key,Data) :- ... is the method definition where add is the method name
and Object, Tree, Key, and Data are the arguments. A method is distinguished from both
local and builtin predicates by the colon. There are two kinds of methods (class and instance).

which area related to class and instance ohjects respectively. In ESP method calls, the method



called 1= determined dvnamically depending on the first argument of the call. In other words,
the method called is determined depending on the combination of its predicate name, arity,

and object.

3.5 Slots

An object may have slots. A slot is a variable that stores the characteristics, and internal stale
of an object. A value can be substituted by overriding the previous value. Note that a value
15 not resel by backiracking. These are differences between logical variables (c.g., in Prolog)
and slots, The value of slot can be examined by certain predicates using the slot names, ie.,
the slot values defines a part of the axiom set. The slot values can also be changed only by
certain predicate calls. This corresponds to altering the axiom set represented by the object.
T'his mechanism is similar to assert and retract of Prolog. The difference is that only the
slot values can be changed in ESP, while any axioms can be altered in Prolog. In the example,
key, data, left, and right are slots. In ESP, there are two kinds of slots: attributes and
components. Attribute slots are the slots that can be accessed from other classes. Component

slots cannot be accessed from olher clagses,

3.6 Inheritance

Inheritanee 15 the [unction of one class incorporating all the methods of another class. In ESP
when a class inherils some other classes, the object of that class has all methods and slots that
are defined n its wherited classes, in addition to its own methods and slots. In other words,
inheritance combines axiom sets.

There are two usages of inheritance: single and multiple. Single inheritance means inheriting
only one defined class during a class definition. Multiple inheritance means inheriting more than
one defined class during a class definition. To use inheritance effectively, one should extract
program segments that are common to different classes, and make these common segments
independent inherited classes.

To take advantage of this thoroughly, it is possible to inherit mulliple delined classes in

ESP. In the example, the class binary_tree inherits no clas: »s. Bul il binary_tree inherited



a class, we would nse the keyword nature to define the inheritance relationship. It would be
written as follows:

class binary_tree has
nature abc;
rereate(Class,0bjl):- ...

Here the class binary_tree inherits the class abc that is already defined.

4 How the Program Works

In this section we give a small example of the translation using the previous binary tree example.
Figure 2 lists a simplified Prolog version of the program. The Prolog program is pure, i.e., slot
like facilities, using assert and retract are not implemented. Figure 3 lists the translated
ESP program files. Note that in contrast to Figure 1, no vectors or slots are generated in the
translated ESP program. Even if the original Prolog program used assert and retract to
simulate slots, the translator does not know enough to transform them into slots.

The toesp Prolog-to-ESP translation program, listed in Section 6, is now described. The
program uses assertion and abolishment of facts heavily. The facts refer to the Prolog predicate
names that correspond to ESP class methods, During the translation, there will be one assertion
and one retraction for each predicate name in the program. The reason this information is
asserted in the database instead of stored in a dynamic data structure was because the author
felt that assertion/retraction was less costly than other alternatives on the DEC-20. Whether
this is true or not, under DEC-10 Prolog or other Prologs, the program has not been changed
from its original form. For example, in the benchmark test input data, eleven Prolog source
files cause 861 assertions and 108 abolishes.

Seven different types of unit facts are asserted during the translation. The major ones
arc: local CLASS method, public_CLASS _method, and assert_CLASS_method. These are
used to categorize the different types of methods: local is local to a file, public is exported
to all other files, and assert is a special type of local method produced by an assertion. For
example if we translated the toesp.pl file itself, all seven types of facts would be asserted as

assert_CLA3S_metheod during translation.



Eiﬂﬂﬁﬁﬁﬂﬁﬂﬁﬁﬂﬁﬂﬂﬁﬁ
FILE 1

PN AR E YA

:= public insert/3,traverse/3.

% binary tree represented as: tree(Key,Data,Left_tree,Right_tres)

% insert/3 adds a node to the binary tree
insert(Tree, Kay, Data) :- % create a tree
var{Trea), !, % if none exists

Tree = tree(Key,Data,_,_J).

insert{trea(Key0,_,Left,_), Key, Data) :- ¥ search left subtree
Keyl > Key, !,
insert(Laeft, Key, Data).

insert{tree(Key0,_,_,_), Key, _) :- % already exists so fail
Kayl =:= Key, !, fail,
insert{tree(_,_,_,Right), Key, Data) :- % search right subtree

insert(Right, Key, Data).

% traverse/3 converts the binary tree into a list of nodas
% Note that arguments 2 and 3 form a different list (D-list)
traversa(Tree, List, List) :- ¥ at leaf, close D=liat
var{Traa), !.
traverse(tree(Key,Data,Laft Right), Liet, List0) :-
traverse(Left, List, Listi},
Listl = [pair(Key,Data)|List2],
traverse(Right, List2, List0).

gﬁxxxaxxanmzxxnz;
FILE 2
ARk AN AR A

build{¥} :-
insert(x,1,1}
insert(X,2,2}
insert(X,3,3)
traversa(X,Y,

[1).

Figure 2: Prolog Files for Binary 1ree Example
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h
YA NN RN N N
class fool has

rinsert{My_Class,Tree,Kay,Data) :-
insert(Tree,Key,Datal;

straversa(My_Class,Tres,List,A) :-
traverse(Trae,List, A);

lacal
4 - public insert/3, traverse/3.

% binary tree represented as: trau(ﬂay.Data,Laft_tre&,Right_trau]
% insert/3 adds a node to the binary traa

insert(Tres,Key,Data) :- % create a trea
unbound (Tras), !, % if none existe
ree = tree(Key,Data,_,_J);
insert(tree{Key0,_,Left,_),Key,Data} :- Y% search left subtres
Keyd > Kay, !,
insert(Left, Key,Data);
insert{tree(Keyl,_,_,_) ,Key,_ 1 :- % already exists so fail
Key0Q =:= Key, !,
fail;
insert(treel_,.,.,Right) ,Key,Data) :- % search right subtree

insert (Right ,Key,Data);

% traverse/3 converts the binary tree into a list of nodes
% Kote that arguments 2 and 3 form a different list (D-list)

traverse{Tres,List, List) :- ¥ at leaf, close D-list
unbound (Treal}, !:
traverse{tree(Key,Data,Left,Right),List,List0) :-
traverse(Left, List,Listl),
Listl = [pair(Key,Data)|ListZ],
traverse{Right ,List2,List0);

IR f.'.n’.?'ﬂ?’? A F A AR AT MLEHE?.H H?H'ﬁ.'ﬂﬂﬂ?ﬂﬁﬁ

; unchangable built in predicate

Tﬂﬁdﬂ?ﬂﬁﬂﬂﬁ?EEE?E?ﬁﬂﬂ?ﬁﬂ?Eﬁi?ﬁiﬂTﬁxﬂ?ﬁiﬂ?Tiﬂﬁﬁﬂﬁﬂ
4 "var/1" is replaced to unbound(

end.

FAN A SN AN S

é??ﬂ?ﬁﬂﬁﬂﬁ Eﬂﬁﬂﬂ?%

class fool has

local

build(¥) :=
:insert(#fool X,1,1),
sinsert(#fool X,2,2),
:insert(#fo0l,X,3,3),
itraverse(#fcol X, Y, [1);

and .

Figurc 3: Translated ESP Program Files for Binary Tree Example
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The general control fow of the program is as follows. The main procedure, to_esp(1,0)
lransiates an input {ile I into an output file 0. A temporary working file, QXKZXX.DEL, iz
used during this translation. The procedure working_file_name/3 creates this file and the
procedure temp_file/2 does a pre-translation of the input file into the temporary file. The
pre-translation is used to convert the entire input file text image into valid Prolog so that
variable names, comments, elc., are not lost by the translation process. Variables are con-
verted into unique atoms and comments are packaged during this pre-translation phase. The
real work of translation is performed by new__file/5, which calls pass_1/2 and pass_2/2.
The first pass abolishes any previous local and assert method facts (but keeps public facts),
and males new asserts concerning the procedures defined in the current input file. Pass one
cannot be 100% accurate because in assertions such as assert(X) the method name cannot
be determined. Note that record, abolish, and retract do not affect the class structure.
Pass two performs the guts of the translation, doing the actual rewriting and instantiating the
method calls. T'wo asserted facts are used: later WARNING _method and is_ALREDY_included.
later WARNING method is used to store the names of Prolog builtins (that have no ESP equiv-
alent) found in this file. Warnings will be issued for these builtins. is_ALREDY_included keeps
track of huiltins for which conversion is possible, and the conversion methods have been written
in the output file. Examples of such builtins are functor and name. The program author has
chosen by design to view these builtins are Jocal methods. Therefore, the conversion sugges-
tions are written to every file conlaining the builtins. For example, in the benchmark test input
data, there are eleven Prolog source files, eight of which use functor. Thus the conversion
generates about 600 characlers of outpul, to each of eight files. This occurs for each instance
of a convertable bultin,

The precise translation rules are not outlined in this paper. The reader is refered to Ap-
pendix G of the ESP Guide: “Precautions for Conversion from Prolog to ESP" [4]. This
appendix gives great detail about the differences in data structures, control structures, builtin
predicates, arithmetic and symbolic operations. We list here a few points specific to the deci-

stons made in the toesp translator,

s class selection—when two or more classes both export a public method with the same

name and arity, the translator choses only one. The translator will choose the first method
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Lhat it finds in its asserted public method database. Thus the erder in which the files are

translated defines the strength of the classes.

s inheritance —the translator does not introduce inheritance into the program. In other

words, no global analysis of the program structure is performed, only a local passes.

# slots the translator does not introduce slots into the program.

# user library and runtime procedures—there is no real distinction made by the trans-

lator between these types.

¢ vectors—In ESP, structures are represented as vectors, eg., £(A,B) is equivalent to
{£,4,B}. llowever ESP vectors are more general, and can have a variable as the first
element, e.g., {X,Y,Z}. The translator does not generate generalized vectors from Prolog
structures. In other words, no inter-pracedural analysis is performed to optimize restricted

uszes of structures.

5 Benchmark Considerations

The Prolog-to-ESP translator is a good Pralog benchmark because it is a real program (l.e.,
it solves a real application) of significant size. We feel that the program will have different
characteristics that those seen in “classic” (small) Prolog benchmarks (e.g., Warren(13]). These
differences are due to the I/O intensive nature of the application, with little computation
inbetween file reads and writes, In addition, assert/abolish are used freely to implement a
database of predicate names. Thus the perlormance of this benchmark will be largely influenced
by the performance of I/0 and dynamic database operations on the system measured.

1'he program has been modified to run under DEC-10 Prolog, Quintus Prolog, and SICStus
Prolog. In addition, it has been rigged with a benchmark entry point, go/0, with which to
run performance measurements. This entry point translates 11 related Prolog source files
corresponding to a real input data set. Thus for each file, the original will be read, a temporary
file will be written, the temporary will then be read, and an ou'npu.t file will be written. The

same temporary is used for each file. As mentioned previously, this input data sel causcs 861

asserts and 108 abolishes.
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6 Source Program Listing

[+ Copyright (c) 1987, 1988, Institute for New Generation Computar Technology.
All rights resserved,
Permission to uwse this program is granted for academic use only. */

WARRRRRRRRRAA A LRIANANARRY Prolog-to-ESP Translator WIKAKIANNLLLLNLLLLLLLLLY

i Version 0.4 (February 15 1988) ﬁ
i %
T. Takizuka A

Institute for New Generation Computer Technology 1
4-28, Mita l-chome, Minato-ku, Tokyo 108 Japan KA

i
i
! A
A phone: +81-3-456-3194  telex: ICOT J 32964 i
% cenet: takizukalicet.jplrelay.cs.net A
i uucp: {enea,inria,kddlab,mit-eddie,ukc}licot!takizuka %
i
i
it

Mcdification for eutside ICOT by E. Tick, 12-Jan-88 b
This program runs on DEC-10 Preleg 3.52 A
h Quintus Prolog A

b SICStus Prolog V0.5 h
T o o L L N i

% following declarations needed for Quintus/SICStus Prologs

:= unknown{_,fail).

- dynamic local CLASS_method/2,public_CLASS_method/2,assert_CLASS_method/2.
i= dynamic other_ CLASS _method/2,is_ALREDY_included/2,ctype/1.

;= dynamic later_WARNING_method/2.

my_nl(10}.
my_nl{31).

fi=1).
sy

i~ mode message(-,-}.

message( '’

Source: TOESP.FL {No other modules is required)
Versicn: 0.4 {Last Updated: 19 Feb 1986)
Author: ICOoT

Cgpyright: All rights are reserved in 1385.

/* ET 12-7-87: top-level benchmark: 7- go. =/
go :- def_octher([
Topar.pl’,
‘entr.pl’,
‘comp.pl’,
‘port.pl’,
"kernel.pl’,
‘macro.pl’,
'prep.pl’,
'fast.pl’,
'axec.pl’,
*1ib.pl’,
'buil.pl?l),
to_esp('oper.pl’,'cpar.esp’),
tn_esp(’cntr‘pl'.’nntr.aup’},
tc,espt’cnmp.pl*.’comp.esp’}.
to.espl 'port.pl’, ' port.esp’),
to_esp(’kernel.pl’, kernel.esp’),
to_esp(’macro.pl’, 'macro.esp’ g

12



to_espl’prep.pl’, prep.esp’),
to_eepl'fast.pl’, ' fast.esp’),
to_esp('exec.pl’, 'exec.asp’),
to_espl('lib.pl’,'lib.esp'),

to_espl'buil.pl’,*buil.esp’).

t= publiec myhelpfo.
mynelp :- writelist([
Following programs support conversion from Prclog to ESP.?
! Input_file : file_name or list of file_pame ( in DEC-20 Prulug 1.0
' Output_file : file_name ( in ESF style languaga ).°,

‘to_esp(Input_file,Output_fils) =» Conversion main program.’
*to_esp_start(Input_filae) => Create temporary file named “ﬁIqIKI.DEL”.',
*to_esp_ceontinue (Qutput_filae) => Create ES5P style program. '’

'daf -other(Input_file) => Read public definition as other classaa methods.
Operator definitien is also read. '’

‘oetypa =» Integer/ASCII_code handling option Battlng

! Inveke this predicate and answer Y or N for each qusry

‘aasy =» Simple user interface which calls def_other and to_ asp.’.

*fdel =» Delate temporary file.’,

'myhalp =» Write this message.’]).

%ﬁﬁﬁiﬁEﬁﬁﬁﬂﬁﬂﬁﬂﬁEﬂﬁﬁiiﬁﬁﬁﬁﬁﬁﬂﬂﬁﬂﬁﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁiﬂﬁﬂi%

il
*

UIsar Pradicate Conversion Tabla /
ﬂﬁﬂﬁﬁEiﬂﬂﬂﬂﬂﬂﬁﬂﬂEﬁﬂﬁiﬂﬁﬂﬂﬁﬁﬁiiﬁiﬁiﬁﬁEiiiﬂiﬁﬂﬂﬂiii

:= mode user_PREDICATE_replaca(+,+,=). % predicate nams replace
usar_PREDICATE replace(’Arity_0',0,:arity_O(#some_class)‘®). % Example
user_PREDICATE replace(’Arity.27,2,7:arity_2(#some_class,’}. % Example

r= mode user FUNCTOR_prelace(+,+,-). % functor name replace
user_FUNCTOR_prelace(’‘’,1,7*"*),

L T o T A T A R N A W R A %
3?ITTLIKEHEK%EE?ﬂﬂﬁ?ﬁﬂ?ﬂ?EEKE?E!??EELTKKﬂAEdd?ﬁﬁ;

f Builtin Predicate Conversion Table
ﬂﬂﬁﬂiﬁﬂﬂﬂﬂﬂiiﬂﬁﬂiiiﬂﬁiiﬁiﬁﬂiiiﬂﬁﬁﬂiﬁﬂﬂiﬁﬂiﬁﬁiiiﬁ!

:= mode replace_functor(+,+,-),
replace_functor(abolish,2,’:abolish(#User_Library,').
replace_functer(abert,0,’:abort(#RunTime)’).
rapla:e_tunctnr{ancaators,1,’:ancestarﬂflInterpret&r,’).
raplace_functor(arg,3,’ :arg(#Functor,’).
replace_functor(assert,1,':assert(#User_Library,’}.
replace_functor{assert,2,’:assert(#User_Library,').
replace_functor{asserta,l,’ rasserta{#User_Library,?).
replace_functor({asserta,2,’ asserta{#User_Library,").
replace_functor(assertz,l,’:assertz(#User_Library,’).
raplace_functer(assertz,2,':assertz(#User_Library,').
raplace_functor(bagef,3,’ :bagef (#RunTime,’').
replace_functor{break,0, ' :break(#RunTima)’).
replace_functer(call,1,’:call(#Interpreter,’).
raplace_functor(clause,2,':clause{#Intarprater,’).
raplace_functor(clause,3,’' :clause(®lnterpreter,’).
replace_functor{close,l,’:close(#Files,’).
replace_functor(compara,3,':compare(#Interpreter,’).
replace_functor(compile,l,’:compile(#Interpreter,’).
replace_functor(consult,1,’:consult(#Interpreter,’).

13



raplaca_functorfcurrant_atﬂm,1,’:current_&tum(lInturpreter,’}.
replace_functor(current_functor,2,’:current_functor(#Interpreter,’).
replace_functor{current_predizate,2,’':current_predicate(#Interpreter,’).
replace_functer(current_op,3,’:currant_op(#Interpreter,’).
replaca_functor{debug,, ' :debug(#RunTimal) ).
raplaca_functor(debugging,0,’ :debugging (#RunTime)’).
replace_functor{depth,1,’ :depth(#RunTima,’).
replace_functer(display,1,’:display(#Files,’).
replace_functor(erase,l,’:erase(#User_Library,’).
replace_functor{expand_term,2,’:expand_term{#Interpreter,’).
replace_functor{fileerrors,0,’:fileerrors(#Files)’).
replace_functor{functoer,3,’ :functor{#RunTime,’).
replace_functor{gc,0,':gc(#RunTime)'}.
replace_functor(gcguide,3,’ :goguide(#RunTime,’).
replace_functor{get,l,’':getp #Files,’).
replace_functer{getD,1,’:get(#Files,’).
replace_functor(halt,0,’ :halt(#RunTime)’}.
replace_functor{incore,l,’:incore(#Ilnterpreter,’).
replace_functor{instance,2,’:instance(#User_Library,’).
replace_functor{keysort,2,’ :keysort{#List,’).
replace_functer{leash,l,’':leash{#Interpreter,’).
replace_functor(length,2,’:length(#List,”).
replace_functor(listing,0,’:listing(#Interpreter)’).
replaca_functor{listing,1,’:listing(#Interprater,’).
raplaca_functorflag,ﬂ,’:log{IRunTina}*J.

replace_functor(maxdepth,l,’ :maxdepth{#RunTime,’)}.
replace_functor(name,2,’ name(#Symbolizer,’).
replace_functor{ni,0,’ :new_line{#Files)?’).
replace_functor(nodebug,?,’ :nodebug(#RunTime)’).
replace_functor(mofileerrers,0, ' :nefileerrors (#Files)').
replace_functor{nogec,0, ' :nogc{#RunTime)®).
replace_functor(neleg,0, ' :noleg(#RunTime}’').
replace_functer(nenvar,l, 'met{unbound(’).
replace_functor(nospy,1l, ' :nozpy{#RunTima,’).
raplaca_functor{numbervars,3,’:numbervars{#Llist,’).
replace_functorfop,d,’ :op(#RunTime,’).
replace_functoer(phrase,2,’ :phrase(#Interpreter,’').
replace_functor(pleys,1,’ :plays (#RunTime,’).
replace_functor(print,1,’:print(#Files,’).
replace_functor(prompt,2,’:prompt(#Files,’').
replaca_functor(put,l,’:put{#Files,’').
replace_functor(read,1,’:read (#Files,’}.
replace_functoer{reconsult,l,’:reconsult(#Interpreter,’').
replace_functor(recorda,3d,’:recorda(#User_Library,’).
replace_functor(racorded,3,’ :recorded (#User_Library,’).
replace_functor{recordz,3,’' recordz{#User_Library,’).
replace_functor(reinitialise,0,’:reinitialise(#RunTime)’).
replace_functor(rename,2,’':rename(#Files,’).
replace_functor(repeat,D, 'repeat’).
replace_functor(restore,l,’:restors(#Interpreter,’).
replace_functor(retract,l,’':retract(#User_Library,’).
:eplaca_fnnntar[reuiva.2,':raviva{#ﬂser_Lihrary,'}.
replace_functor(save,l,’':save(#Interprater,’').
replace_functor(save,2,’':save{#Intarprater,’).
replace_functor(see,1,’:sea(#Files,’}.
replace_functor(seeing,1,’:8eeing(#Filea,’).
replace_functor(sesn,0,’':seen(#Files)’).
raplace_functer(setef,3,:setof (#RunTime,’).
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replace_functor(skip,1,’:skip(#Filas,’].
replace_functorisort,2,':sort(#list,’).
replace_functor(spy.1,’ :spy{(#RunTime, ).
replace_functor(statistics,0,’:statistics(#RunTime)'}.
replace_functor(statistics,2,:statistics(#RunTime,’}.
replace_functor(subgoal_of,1,’:subgoal_of(#Interpreter,’).
replace_functor(tab,1,’:tab(#Files,').
raplace_functor(tell,1,':tell(#Files,’).
replace_functor(telling,1,’:telling(#Files,’).
replace_functor(told,0,’ :told(#Files)’).
raplace_functor(trace,0,’:trace(#RunTime}’).
replace_functor(trimcora,0,’ :trimcore (#AunTima)').
replace_functor(ttyflush,0,’ :ttyflush(#Files)’).
replace_functor(ttyget,l,’:ttyget(#Files,").
replace_functor(ttyget0,l,’':vtyget0{#Files,’').
replace_funcror(ttynl,O,’':ttymy_nl(#Files}').
replace_functor(ttyput,i,’:ttyput(#Files,’).
replace_functor(ttyskip,1,’ ttyskip(#Files,’).
replace_functor(ttytab,l,’:ttytab(#Files,’}.
replace_functor (unknown,2,’ junknown (#RunTime,’) .
replace_functor(var,1, ' unbound(*).
replace_functor{version,0,’' :version(#RunTime)’}.
replace_functor{version,1,’:version(#RunTime,’}.
replace_functor{svrite,l,” write_term(#Write,’).
replace_functor(writeq,i,’:write_term(#Writea,').
replace_functor(’ write’,l,’:write_lines{#Files,').

replace_functer('C?,3,7:c(#DCG,").
replace_functor(’LC’,0,? :lc(#Interpreter)’).
replace_functor (*NOLC?,0, ' inolc{#Interpretar)’).

replace_functor((\+),1, 'not(*).
replace_functor{’'+',1,”:unary_plus (FArithemitic,'’+7’,7).
replace_functer{{:-),1,’:de_it(#Interpreter,’’:=*",%).
replaca_functer{(?-),1, ' :do_it{#Interpratar,’''?-"",").

replace_functer(’=..’,2, " :func_arg(#Functor,’’'=.."",*).

replace_functor('@<*,2,':atom_compare(#Atom,’ ' €<*?,").
raplace_functer('@»’ ,2,':atom_compare(&Atom,’’@>77,7),
replace_functor(’@=<’ ,2,’ :atom_compare{#itom, ' 'Q=ct? ],
replace_functor(’@>=",2,’ ;atom_compare{#Atom,’'Q>='" "]},

replace_functor(’-»',2,':undefined binary(#Interpreter,’''->'","),
replace_functor{’-->',2, " :undefined_binary(#Interpreter,'’-->1" 1),
replaca_functor(®~',2, ' :undefined_binary(#Interpreter,*'~**,*).

§3ﬁﬂiﬂﬁﬂﬁiﬂﬁiﬁﬁiﬁﬁEﬁEﬂEHEEEKEﬂﬂﬁﬂﬂﬂﬁﬂﬂﬁiiﬂﬂﬁiﬂﬁﬂg
f Builtin Conversion Sugestion Table

A

EﬂﬁﬁﬂﬂﬂﬂﬁﬂﬂﬂﬁﬂﬁﬂﬂﬁEﬂﬁﬁﬂﬂﬂﬂﬂﬁﬁﬂﬂﬁiﬁﬂﬂﬁﬂﬂﬁEﬂﬂﬂiﬁﬁﬂ%
% modified ET 12-9-87 to use liste of strings to avolid string length limits

:- mode include_functor(+,+,-,-).
include_functorfname,2,[],

‘nama{Atom,List) :- atomic(Atem), !',7.

’ :get_atom_token(#symbolizer,Atom,List), !;°,
‘name (Atom,List) :- unbound(Atom), !,’,

? :enter_atom(#symbolizer, Atom,List), !;']) := 1.
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include_functor(functor,3,[]1,[
'functor{Functor,Name,Arity) :- unbound{Functer), '.,’,
! atomic(Name), integer(Arity), !,’,
: { Arity==0, !, Functor=Name ;°',
' Arity==2, Names=''_'?, !, Functor=[_I_] ;*,
! Arivy >0, Length is Arity+l, new_stack_vector(Functor,Length),’,
' firat({Functor,Name) ), !;:*,
"functor(Functor,Name,0) :- atomic(Functor), !, Functor=Name, !;°’,
functor([X1¥],Name,Arity) i= 1,7,
’ ( atom(Y), Yi==[], Name=Y, Arity=1,’,
i Wama=''.'"', Arity=2 ), !;*,
'functor(Functor,Name, Arity) :- stack_vactor(Functnr,Langthj, PR
! Arity is Length-1, first{Functor,Name}, atomic{Name), !';*]) := 1.

include_functor(’=..’,2,[length,2],[
'ite, ' (Functor ,Name_List} := unbound(Functer), !,’,
' Name_List=[Namel|Args], atomic(Name), length(Args,Arity), !,*,
' { Arity==0, !, Functor=Nama ;?',
! Name==*'_** jArgs=[¥ Y], !, Functor=[X|Y] ;*.
' Length is Arity+l, new_stack_vector(Functor,Length), !,’,
’ "'Assign_List_Functor®'(Name_List,Functor,0,Length) ), !;’,
=, P (Functor,Name_List) := atomic{(Functeor), !, Name_List=[Functer]l, !;°,
trra v (TEIY] ,Name_List) - 1.,
! { atom(Y), Y\==[], Name_List=[Y,X] ;*,
! Name List=["*.°" X,Y] ), !;',
trte, *(Functor, [Name|List]) :- stack_vectoer(Functor,length), !,*,
’ first(Functor,Name), atomic(Nama), !,°',
' ""Asgign_List_Functor’'(List,Functor,l,Length), !;’,
''"hssign_List_Functor’’([],_,Length,Length) :- !;?,
’”Assign_List_Functar"([ItamlListj,Functﬂr,lndax,LanEth} := Indax < Length,’,
’ vector_element{Functor,Index,Item), Position is Indax+1, !,’,

! "Assign-List_Functcr"{List.Functor,Positinn,Length};’j} =1

include_functor(arg,3,[], [
'arg(Index,Functor,X) := unbound{Functer), !, fail:?,
'arg(Index, [P1|P2],X) :- !, % arg(z,f(a),X) will return X=f’,
! { Index==1, Pi=X ; Index==2, P2=X% Y, .,
*arg{Index,Functor,X) :- stack_vector(Functor,length), !,’,
L 0 < Index, Index < Length, first(Functor,Name), atomic(Name),’,
: vector_element (Functer,Index,X), ':’1) :- 1.

include_functor(langth,2, [0, [
"% not loep check’,
‘langth(List,_) := unbound{List}, !, fail;’,
'length([],0) = 1,
"length([_|List],Length) :- length(List,Size), Length is Size+1, ';'])

include_functor(write,1,[],[
‘write(A) :- atom(A},’,
’ iget_atom_string{#symbolizer A,S),",
! rwrite_lines(#Window,S), 7,
'writa(T) :-',
d swrite_term(#Window,T), '; ¥ single quotation mark may be added’]) :- !.

%EﬁﬁiﬂﬂEﬂﬁﬂﬂﬁﬂ!ﬂﬂﬁﬁﬂﬁﬂﬂﬁﬂiiﬁﬂﬁﬁﬂﬂﬁ!ﬁﬁliﬁ!11111112

h Predicate & Operator Dafinitien

A
EﬁﬁﬁﬂﬁﬂﬁﬂiﬁﬂﬁﬂﬁﬁﬂﬁKEEEEEEEEEEIEEIHEEEE?EEEHEEKEI&

:= mode key.word_in_KLO(+,+,-).
key_word_in_KLO(add,3,'Add").
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key_word_in_KLO(and,3,’And’]}.
key_word_in_KLO{apply.3,'Apply'}.
key_word_in_KLO(code,3,’'Code’).

key_word_in_KLO{complement,2,’'Complement’

kay_ﬂord_ln_KLD{dacram&nt,2,’Dicrimﬁnt'}.
kay_hnrd_in_KLU{divida,S,’ﬂi?idﬂ*},
key_word_in_KLO{equal,2, 'Equal’).
key_word_in_KLO(first,2,’First’}.
key_word_in_KLO(hagh,2, 'Hash').

key_word_in_KLO{identical,2,’Identical’)}.
key_word_in_KLO(increment,2,’Increment’).

key_word_in_KLO{lewvel,i,’Level®).
key_word_in_KLO(location,1,?Location’®}.
key_word_in_KLO(minus,Z, 'Minus’)}.
key_word_in_KLO(multiply,3,'Multiply’).
key_word_in_KLO(number,1,’Number’').
key_word_in_KLO(not,1,’Not’).
key_word_in_KLO(or,3,°0r°}.
key_word_in_KLO(sscend,2,'Second’}.
key_word_in_KLO(slot,3,'Slot']}.
key_word_in_KLO(string,3,’String’).

kay_word_in_KLO(structure,l,’Structure’}.
key_word_in_KLO(substring,4, 'Substring’).

kev_werd_in_KLO(subtract,3,’'Subtract’).

key_word_in_KLO({subvector,4, 'Subvector').

key_word_in_KLO({succeed,l,'Succeed’].
key_word_in_KLO(type,2,’Type’).
key_unrd_in_KLﬂ{unbnund,1,‘Unbuund'}.
key_word_in_KLO{unify,2,'Unify’}.
key_word_in_KLO{value,2,’'Valua’}.
kay_word_in_KLO(xor,3,'Xer').

c= mode built_in_KLO(+,+).
built_in_KLO(!,0).
built_in_KLO(atom,1).
built_in_KLO(atomic,1).
built_in_KLO(fail,0).
brilt_in_KLO(integar,1).
built_in_KLO(true,0).

:- mode keyl(+,-).
key(T,bell).
key(8,ba).
key(2,tab).
key(10,L£).
kay(13,cr).

kay (27 ,a8c).
kay(127,dal).

:= mode default_atom(+,-).
default_atom(’.',*'?. ' %),
default-atom([].f]).
default_atom{true,true).
default_atom(fail,fail).
default_atom{+,+}.
default_atom(-,-).
default_atom(7?,7).
default_atem(!,!).
daefault_atom{(:-),7(:+=)"}.
default_atom{(%-),*(?-)').

R
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default_atom{{y+), {(\+1?).
default_atom( (mode), ' (mode)’).
default_atom{{public),’ (public)’).
default_atom{(spy),’ (spy)’).
default_atom{(nespy), ' (nospy)’).

:- mode ils_prefix_esp(+).
is_prefix_esp(’:").
ie_prefix_esp('#').
is_prefiz_esp(’\’}.
is_prefix_esp{Op} :- is_prefix(0Op).

;- mode ie_infix_asp(+).
is_infix_esp('#'}.
is_infix_esp(®!').
is_infix_esp(’:’).
is_infix_esp(®:=").
ig_infix_aesp(?=s»*).
is_infix_esp(0p} :- is_infix(Dp).

:- mode is_prefix(+}.
is_prefix(’-'].

:- mode is_infixz(+).
is_infix('+').
is_infix(’-?).
is_infix ’f)’;.
is_infix('\/7).
is_infix ’*’3.
is_infix('/").
is_infix ’ff*g.
is_infix('>>')},
is_infix('mod’).
is_infix('=?],
is_infix(’==’),
ts_infix('\s=').
is_infix(0p) :- right_eval_op(0p).
- mode right_eval _op(+).
right_eval _op(is).
right_eval _op(’'=:i=").
right_eval op('=\=").
right_eval_op(’<”}.
right_eval_op(’>’}.
right_eval_op(’=<"').
right_eval_op(’3=’).

:- mode short_pass(+,-).
short_pass(qXkZ__,"'_').
short_pass(qXkZ_A,’A').
short_pass{qXkZ_B,'B’).
short_pass{qXkZ_C,'C*).
short_pass(gXkZ_E,'E').
short_pass (qQXkZ_F,'F').
short_pass(qXkZ_G,'G").
short_pass(qXkI_H,'H’).
ghort_pass(qXkZ_I,'I").
short_pass(qXk2_J,*2').
short_pass(qXkZ_K,'K’).
short_pass(gXkZ_L,'L’).
short_pass(qXkZ_M,’M').
short_pass(gXkZ _K,’N').
short_pass(qXkZ_0,°0").
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short_pass(glkZ_P,'P*).
short_pass(gqXkZ_0Q,°'0").
short_pass(qXkZ_R,’'R').
short_pasa(gikZI_5,'5S").
short_pass(qXkZ_T,'T*}.
short_pass(gXkZ_U,’U"}.
short_pass(gXkZ_V,*V’).
short_pass(gXkI_W, W').
short_pass(gXkZ_X,X").
short_pass(gXkZ_Y,'Y’).
short_pass(gXkZ_Z,'Z").
short_pass(qiki__0,'_0'}).
short_pass(gXkZ__1,'_1"
short_pass(gqXkI__2,'. 2"
short_pass(qXkZ__3,'_3"'
gshort_pass{qXkZ__4,6 '_4a'
short_pass{qXkZ__5,°'_5
gshort_pass{gqXkZ__6,"_8
short pasa{quZ_-?,’-?
short_pass{qXkZ__8,'_B").
$hurt-pass{quz__9,'_9’}.

T o L b e s e
yﬁﬂﬂﬁﬁﬂﬂﬁﬂﬂﬁxﬂﬁxtzxﬁszﬁmﬂﬁiKﬁﬁﬂﬁﬂﬂzﬂﬁﬂkﬁﬁﬂﬂﬁﬁﬁEy
? Main Predicates [
: E

A A TR T N

:— public to_esp/Z.

i= mode to_esp(+,+).

to_esp(I,0) :-
working_file_name(F,C,D),
temp_ file(I,F), !,
new__file(F,0,T0,T1,T2),
dalata flla(F},

atatistica(runtlmﬂ [_.T31),
TT is TO+T1+T2+T3,

cpu_time_write(

[to_esp_start(I),TO,
to_asp_continua{0},*

pass_1',T1,

! pass_2',T2,

fdel, T3,

'Total Time of',to_esp(I,0),TT]), !.
user_continue(C,D).

1
?
H

)
)
)
).
:}_
).
)
)

- public ctype/0.

ctypa ;-
working file_name(_,I,0},
abolish{ctype,1), prompt(P,’?),
y_n_in([printable,key,contrel]),
prompt(_,P), !, user_continua(I,D}.

fubllc fdel /0.

fdn

working_file_name(F,I,0),

delete_file(F),

atatistics(runtime,[_,T31),
cpu_time_write([fdel,T3]), !, user_continue(I,0).

:= mode delete_file(+).
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delete_file(F) :- renama(F,[J), !.
delete_file(F) :- write('Can’’t delets a File '), write(F), !, nl.

i~ public to_esp_start/1.

i= mode to_esp_start(+),

to_esp_start(I} :-
working_file_name(F,C,D),
temp_file{I,FJ,
statisties(runtime,[_,T0]),
cpu_time_write{[to_esp_start(I),T0l), !,
user_continue(C,D).

t= public to_esp_continua/1i.

i~ moda to_esp_continual+).

to_asp_continua(0) -
working_file_name(F,C,D),
new__filae(F,0,T0,T1,T2),
cpu_time_write([to_asp_continue(0),’
pass_17,T1,
’ pass_2' ,T2]1), !,
user_continue(C,D).

1= public def_other/1.

:- mode daf_othar(+).

def_sther([]1} - 1.

def_other(F := atom{(F}, !, read_other_class(F).
def_other([FII]) :- read_othar_class(F), !, def_octher(I).

Interfacae
ARy
:- mode new__file(+,+,-,-,-].
nev__fila(F,0,TO,T1,T2) :-
statistics(runtime,[_,T0]),
pass_1(F,0),
statistics(runtime,[_,T1]),
pass_2{(F,0), !,
statistics (runtime,[_,T2]).

giﬂﬁiiﬁiiﬁﬂﬁﬁﬁg

gﬂﬁﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬁﬁiﬁﬂﬂﬂﬁ;

,  Common Predicate

AANAS SN NSRS A

:= mode working_file namae(-,-,-).

working file_name('XXQXKZ.DEL®',I,0} :-
message (T},

statistics (runtime,_ ),
eeeing(l), telling(0), seen, !, told.

i= mode cpu_time_write(+,-).
cpu_time_write([]) :- !,
cpu_time_write{[TIL]) :-
{ integer(TJ,
write_cpu_time(T) ;
{ atom(T},
write(T} ;
writs_arg_content(T) ),
L=[I].],
( integer(I), write(' needs ') ; write(’ *) ) ), !,
cpu_time_write(L).
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- mode write_cpu_time(+).
write_cpu_time(T) :-
write{100) ,nl. % for debugging ET
! Sia T/ 1000, M is T mod 1000,
% time_put(5,3600,M), ', nl,.

% ET 12-11-87

safe_div(0,0,_,

safe_div(X,R,T,
R

Y Ris T mod U.

1= mode time_putl+,+,+).
time_put(0,0,M) := ( M == 0 ; write(’.’), time_d{100,M) ), write(’ sec?).
time_put(0,_,M) := ( M == 0 ; write(M), write(' millisec’) ).
tima_put(T,U,M) :-

safe_div(X,R,T,ID, time_unit(U,D,W),

( X == ; write(X), write(W) ), 1,

time_put{R,D,M).

b= 0
) - X is T / U,
U % DEBRUGGING -- ET

o

'- mode time_unit{+,-,-).
time_unit(3600,60,' hour ’).
time_unit{ &0, 1,' min *).
time_unit( 1, 0,1},

i= mode time_d(+,+).

time_d(10,M) :- write(M).

time_d{(B,M} :-
safe_div(D,N,M,B), writa(D), R is B/f10, !,
time_d{R.N}.

1= mode user_continme(+,+).
user_centinue(user,user) :-
user_continue(user, 0) :-
user_continua{ I,usar) :-
user_continue{ I, 0O) :-

., tell(D).
, seal(l).
seall), ', tell(D).

i= mode io_open{+,+}.
io_open(I,0) :- r_open(I), !, w_opan(0).

i= mode T_openi+).
r_open(F} :- fclose(F), !, sea(F).

i- mode w_open(+).
w_open(F) :- fclose(F), !, tell(F).

i~ mode reset(+,+),
reset(I,0) :- seen, told, fclesa(I), !, fclose(D).

- mode felosel(+),
fclosa(user) r= 1,
tfcloge(F) := closa(F), !.
felosal ) =1,

:- mode name_from_file{+,-).
name_from_filea(O,N) :-
nama{0,L}, class_name(L,X,X,C), !, name(N,C).

:- mode class_name(+,7,-,-).

class_name([],C,[],0) = 1,

class_name([46]_],C,[],C) :- 1,

class_name([60[L],_,_,C) :- !, skip_to_62(L,M), !, class_name(M,X,X,C).
class_name([58|L],_,_,C) :- !, class_name(L,X,X,C}.
class_name([XIL],H, [XiT],C) :: !, class_nama(L,H,T,C}.

i~ mode skip_to_62(+,-).
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skip_to_62([],[1) := 1.
skip_to_62{[62{L],L) :- 1.
skip_to_&2([_ILT,M) :- !, skip_to_62(L,M).

nl_tab := nl, !, put(9).

E?ﬁ??!??ﬂ?££E£13£Eﬁﬁﬁ1ﬁi???i??ﬂ?§

Pre-processor

LAY AN AN YA AN AN YA Y YA Y

i- mode temp_file(+,+).
temp_file(I,0) :-

w_cpen(0},
listed_input_fila(I}), told,
fclosa(O).
i— mode listed_input_filef+).
listed_input_file([]) =1
listed_input_file(F) := atom{F}, !, do_rep_term(F).

listed_input_file([FII]} :- de_rep_term(F}, !, listed_input_file(I).

i~ mode do_rep_term(+).
do_rep_term(F) :- r_open(F), rep_term, seen, !, fclosae(F).

rep.term :- cvi_statement(0,0D).
rep_term :- !.

:= mode evt_statement{+,+).
cvt_statement{5,W) :- cvt_step(5,W,R,E), !, cvt_statement(R,E).

i~ mode cvt_step(+,+,-,-).
cvt_step{0,W,R,E) :-

get0(C), !, comment_manager(C,W,R,E).
cvt_step(l,W,R,E} :-

getO(C), i_ec(C,F), !, new_term(F,C,W.R,E).

i~ mode comment_manager(+,+,=,=).

comment_manager(X,_,_,_)} := eof{X),?, fail.
comment_manager(46,_,0,1) :- !, put(46).
comment_manager(37,W,0,0) :- !, unique_comment(W,1).

comment_manager{(47,W,R,E) :- get0(C), !, comment_skip(C,1,W,R,E).

comment _manager{ C,_,R,E} :- C » 32, i_c(C,F), !, new_term(F,C,1.R.E}.

comment_manager( C,W,R,E) :- comment_with_my_nl(C,W,U,N), I,
comment_manager(N, U R,E}.

- mode i_c(+,-).
i_el{ X, ) = eof(X),!, fail,
i_c(Code, Type} 1= arg(Code,agcii(

B, °C, b, "E, °F, °G, "H, "I, °J, K, "L, "M, °N, ~0O,
i 1! ¥ 1! 1: 1s £ 1- 1:- l, 1; 1 l, 1, 1. 1.
I'II' -Pl -qi ‘Hl -si ‘Tl ‘Ut _Hs- FH: "Is nYl .-z. -t- -\- -] » “p ‘_p
i, 1, 1, 1, 1, 1, 1, 1, 1, 1, 89, P , 1, 1,
'Ir'l ¥ !, H. ". *1- ﬁ. 'tp- ;' (-’ }s *. "", 'y ] ] Jlrp
1! 1! 2: 1:- lr '3: 1. 2, 1, 1, 1, 1, 1, 1, G, 4,
i o, 1, 2, 3, 4, &, 6, 7, 8, 9, :, :, € =, 3 T,
5, &, &, &, &, &, &, &, 5, & 1, 1, 1, 1, 1, 1,
¢, A, B, C, D, E, F, &, H, I, J, K, L, M, N, 0O,
i1, 6, 6, 6, 6, 6, 6, 6, 6, 6, 6, 6, &, 6, 6, 86,
Pl QJ H'I SJ Tl UI vr Hp Ip ] zp [i 1'\.: :Is ‘t -
€, 6, &, 6, &, 6, 6, 6, 6, 6, 6, 1, 1, 1, 1, &,
‘' a, b, ¢, d, ®, f, g, h, i, j, k., 1, m, n, o,
i1, 5, & 5, 5, 5 5, 5, 5, 5, &, 5, 5, 5, 5, 5,
A P, 9. r, 8, t, w, v, %, x, v, =z, L, I, ¥} ~, .



&, 6, &, &, b, b, B, B, B, 5, &5, 1, 1, 1, 1,

Tyﬁe],ll.
i- mode new_term{+,+,+,-,-).
new_term{0,2,_,0,1) - 1, put(C).
new_term(2,C,_,1,1) :- put(C), getO(N), !, skip_to_cc(N,C).
new_term{3,C,W,1,1} :- !, unigue_comment(W,0}.

new_term(4,_,W,R,E} :- getO(N), !, comment_skip(N,0,W,R,E).

113,

naw_term{F,C,_,R,E) :- new_de_typelF,C,X,T), i_c(X,¥}, !, new_term(Y¥,X,T,R,E}.

:= mode unique_comment(+,+].

unique_comment(W,5) :-
comment_func_name(W,C), !,
my_nl{X),comment_maker{C,X,5),
comment_func_end(S), !, nl.

i- mode comment_skip(+,+,+,-,-).
comment_skip(42,5,W,R,1) :- R is 1-5,

comment_func_nama(W,C), !, commant_cont{C,5).
comment_skip( C,_,W,R,E) :-

put (47}, i_c(C,F), !,

new_term(F,C,W,R,E)}.

:= mode comment_with_my_nl{+,+,-,-).
comment_with_my_nl(X,_,0,N) :- my_nl(X), ni, !, gatO(N).
comment_with_my_nl{ C,W,W,N) :- put(C), !, gatO%H}.

i~ mode comment_func_name(+,-).

comment_func_name(V,C) :- write('qXkZ_(’), write(V), writae(®,*'?),

i= mods comment_maker{+,+,+).
comment_maker(X,_,_J:- aocf(X),!, fail.
comment _maker(N,N,_) := 1.

comment _maker{G,N,3)

{ my_nl(G),
commant_func_end(S), nl,
comment_func_name(1,8) ;

G-:Eg_
write(??1200) . gat0(C)
put(G), geto(C) ), !,
comment_maker{C,N,5).

:= mode comment_func_end(+).
comment_func_end(0)} :- !, writa('’'), *).
comment_func_end(1} := !, writa(???)."),

= mode comment_cont(+,+),

commant_cont(C,8) = 1,
comment_maker(C,42,5), getO(F), !,
commant_ender(F,5}.

:- mode comment_ender(+,+).
comment_ender{47,5) :- !, comment_func_end(5).
comment ender(C,5) :- put(42), !, comment_cont(C,5).

i- mode skip_to_ccl+,+).
ekip_to_cec{C,C) := !, putiC).
skip_to_cc(P,C} := put(P), getO(N), !, skip_to_cc(N,C).

:= mode new_do_type(+,+,-,-).
new_do_type(1,Y,X,0) := my_nl(Y), nl, !, getO(X).
new_do_type(l, C,X,1) :- put( C), get0(X), my_nl(E),

[ Cy\==44 ; X\==E ; write(’ qXkZ_,')} ), !.
new_do_type(5, C,X,1) :- put{ €), getO(N), !, f_term(N,X).
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new_do_typel(6, C,X,1) :- write(’qXkZ_’), put(C), geto(N), !, f_term(N,X).

:- mode f_termi+,-).
f_torm(N,N) - i_c(N,F), F <5, .
f_term(N,C) :- put(N), geto(T), !, f_term(T,C).

Eﬂiﬂiﬁﬂﬁﬂﬂﬁﬁﬂﬁﬂﬁﬁﬂﬁi
% Pass 1 Routinae
PR N EN NN N

:- mode pass_1(+,+).
pass_1(I,0) :-
io_open(I,0), ', class_header(I,0).

:- mode class_header(+,+).

class_header(I,0) :-
abolish(local_ CLASS_method,2),
abolish(public_CLASS_methed,2),
abalish(assert_CLASS _method,2),
name_from_file{0,N),
write{’clase '), write(N), write(' has'}, nl,
put_public, nl, nl,
seen, !, r_open(l).

put_public :- read_public.
put_public :- public_CLASS method(A,N), is_assed(A,N).
put_public :-

abolish(public_CLASS_methed,2), !,
abolish(assart_CLASS method,2).

read_public := read(T), !, pub_action(T), !, read_public.

- mode is_assed(+,+}.

iz_assad(N,A) :- assert_CLASS method(N,A), !, fail.
is_assed(N,A) t= nl,
write('}% claass method '), writeq(N), write('/'), write(A),
write(' ismn''t found.'), !, fail.
:= mode pub_action(+).
pub_action(end_of_file) = 1, fail.
pub_action(P) :- pub_class(P}, !.
pub_action( ) := !.
:- mode pub_class(+).
pub_class({:- D)) := !, enter_public(D).
pub_class((T :- D)} i- !, pub_checker(T).
pub_class({T --> D}) :- !, expand_pub(T,E), pub_chacker(E}.
pub_class (gXkZ_(_,_}) =0
pub_class(T} := !, pub_checker(T).
:- mode enter_public(+).
enter_public{{public N}) :- !, to_pub_def(N).
er~ar_public(ep(A,B,C)) :=- !, op(A,B,C).
enter_public(_.) := .
=~ mode pub_checker(+),
pub_checker(T) :-
functor(T,N,CA), count_arg(0,CA,T,0,A), !,
global_method(N,A), assert{local_CLASS_method(N,A)), !,

public_CLASS method(N,A), assert(assert_CLASS_method(N,A)), !, nl,
writa(':?), writeq(N), !,

{ A==0,
write(’(My_Class) :-'), nl_tab,
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func_name_writer(N,0), write(’':?) :

functor(L,$,A),
sum_up_argl0,4,T,L},
write_class_arg(0,A,L,'(My_Class,',65), writa(’) :=7),
nl_tab, func_name_writer{N,A), !,
writs_class_arg(0,4,L,"(*,65), write(*);?) ).

:- mode expand_pub(+,-).

Bxpand_puh[T,E} e
functor(T,N,5), X is S+1, ¥ is 5+32,
functor{E,N,Y), arg(X,E,qXkZ__), arg(Y,E,qXkZ__),
HIP‘aﬂd_ﬂrgEc's-SiTiE} .

1= mede to_pub_defi+).
to_pub_def ({P,N)) :- ass_pub(P), !, to_pub_def(N).
to_pub_def (F) i= 1, ass_pub(P).

i- mode ass_pub(+),

ass_pub{(N/4) :- public_CLASS_method(N,A),
write ('} class method '), writeq(N), writa(’/*'), write(a),
write(* ie duplicated difined.'), !, ml.

ass_pub(N/A) := !, assert(public_CLASS_method{N,A)}.

ass_pubi_) =1,

r- mode global_method(+,+).
global method(N,R) :- lecal CLASS_method(N,A)}, !, fail.
global_methed(_,_) :- !.

= mode sum_up_arg(+,+,+,+).

sun_up_argl{A,4,T,L) :=- 1.

sum_up_arg(Il,A,T,L) :- J is 141, arg(J,T,X),
give_name_to_arg(X,J,L), !,
sum_up_arg({J, A, T,L).

1= mode write_class_arg(+,+,+,+,+).

write_class_arg(A,A,_,_,_).

write_class_arg(I,A,S,P.N) :- J is I+1, arg(J1,5,E),
( nanvar{E%, M=N ; vrite_one_class_arg(A,5,E,N,M) ),
( E==qXkZ., Q=P ; write(P}, write(E), Q=','), !,
write_class_arg(J,A,5,0,M).

i- mode give_name_to_arg(+,+,+),
give_name_to_arg(X%,I,L) :- alow_var(X,I,L).
give_name_to_arg(_,_,_).

1= mode alow_var(+,+,+).

alow_var(gXkZ_,I,L) :- arg(I,L,qXkZ_ ).

alow_var(X,I,L) :- atom(X), X \== qXkZ__, !,
( short_pass(X,N) ; name(X,[113,88,107,90,95|T]1), name(N,T)} ), !,
new_face(i,I,L,N), arg(I,L,N).

alow_var(gXkZ_{(_,_},I,L) :- arg(I,L,qXkZ_).

- mode new_face(+,+,+,+).

new_facal(J,J,_._J).

nev_face(I,J,L,N) :=- arg(I,L.Y}, !, Y \== N, K is I+1, !,
new_face(K,J,L,N).

= mode write_one_class_arg(+,+,+,+,+).
write_one_class_arg(i,S,E.N, M) :-
name(Z, [N]), yet_used(0,A,5,Z), E=Z, M is N+1.
write_one_class_arg(A,5,E,N,M) :- R is N+1, !,
write_ona_class_arg(A,5,E,R,M).
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i mode yet_used(+,+,+,+).

vet_used{AA,_,_}.

yet_used(I,A,5,E) := 1 is I+1, arg(],5,X), !, E \== X, !,
yotr_used(J,4,5,E).

1= mode expand_arg(s,+, +,+),

expand_arg(3,5,_,.).

expand_arg(1,5,T,E} - J is I+1, arg(J,T,X}, arg(J,E, X}, !,
expand_arg(J,s,T,E).

LR
F Pass 2
ANy

i= mode pass_2(+,+).

pass_2(I,0} :-
cvt_form, !, reset{l,0).

cvt_form :-
write(lecal), nl, nl,
abolish(later WARNING method,2),
aboligh(is_ALREDY_included,2),
{ cvt_form.rep(0)} ; true ),
later_warning,
abolish{local CLASS _method,2),
nl, write(‘end.’), nl, !, nl.

t- mode cvt_form_repl(+).
evt_form_rep(N) :-
read(T),
clasaify_statement (T.N,M), !,
cvt_form_rep(M).

later_warning :- later_ WARNING method(F,A), !, later_warning out.
later_warning := !.

i= mode classify_statement(+,+,=).
classify_statement(end _of_file,_,_} :- nl, !, fail.
classify_statement (gXkZ_(F,CS) N,M) :-
atom(C3), ( F==0 ; F==1 ),
comment _my_nl(F,N,C3 M), !,
classify_statement(( :- T} ,N,0) :~ 1,
nl_put(N,0}, !,
declaration(T)},
classify_statement((H :- B) N, M) :- !,
nl_put(N,M,H),
write_arg_content(H), write(’ :-'),
state_test(B),
write_mini_body(B,0,.), !, write(";*).
classify_statement(T,N,M} := T=’--2*(_,_ ), !,
expand_term{T,5),
de_sxpand_comment(S,R), !,
classify_statement(R,N,M}.
classify_statement(H,N,M) :- !,
nl_put{N,M,H},
write_arg_content(H), !, write(";’).

:= mode comment_my_nl{+,+,+,=).

commant_my_nl{_,gXkZ_,C5,gXkZ_) :- nl, write('%’), !, write(CS).
comment_my_nl{0,_,C5,qXkZ_) :- nl, nl, write(’'%’), ', write(CS).
comment_my_nl{1,N,C5,N) i~ put(9), write('%?), !, write(C3).

:= mode nl_put(+,+).
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nl_put(0,_) :- nl.
nl_put(N,N) := nl.
nl_put(_,_) :- nl, nl.

= mode declaratian(+g_
declaration{({public D)) :-

write(*% :- public ’), !, write_pubs(D).
declaration((mode D)) :=

writa('} :- mode '), !, write_modes(D).
declargtioniTJ 1=
writa{'} :- '), write_a_functor(T), !, write('.®).
i= mode nl_put{+,-,+).
nl_put{N,H,H) :- atemic(H), !, nl_put(N,H).
nl_put(N,M,H) :- functor(H,M,_ ), !, nl_put(N,M).
1= mode write_arg_content(+).
write_arg_content(F) :- atomic_writer{F), !.
write_arg_content(F) :- functor(F,N,A), !, mk_func_class{(N,A,F).

= mode write_arg contant(+,+).
write_arg_content(I,F) :- arg(I,F,X), !, write_arg content(X).

1= mode state_testi+),
state_test((A,B)) :
state_test{(_;_J)
Stata_tast(_)

= 1, nl_tab.

( statel_test{A,B), write(’ *) : nl_tab ), !.
]
', writa(® *).

= mode write_mini_body(+,+,-).
write_mini _body(!,_,1) -1,
writa(l).
write_mini_bedy((!,B),_,R) :-
writa{®!, '),
( B=(qXkZ_.C) :
B=(qXkZI_(F,C5),C),
comment _out{F,CS) ;
B=C }, nl_tab,
write_.mini_beody(C,0,R).
write_mini_body((X,B),S,R) :-
write_body_2(X,B,5,T),
write_mini_body(B,T.R).
write_mini_bedy(X,5,R) =1,
chack_or(X,3,R).

:- mode de_expand_comment(+,-).
de_expand_comment(H,R) :- rm_cmt(H,R), !, give_expand_name(R,0,_).

i= mode rm_cmt(+,-).

rm_emt(H,H) := { var(H) ; atomic(H) ).

rm_cotigikZ_(X,X),qXkZ_),

rm_cmt{qXkZ_(F,5,X,%X) ,qXkZ_(F,51}.

rm_cmt(H,R} := functor(H,N,A), functor(R,N,A), ea_fa_rm(0,A,K,R).

1= mode give_expand_name(+,+,-).

give_expand_nama(S,N,M) :- var(S), M is N+1, arg(M,
dcg,nama(gIkZ_DCG-D.gﬂkZ_DCG_1. EkZ_DGG_E,EIkZ_DCG_S,SIkZ_DCGLQ,
qXkZ_DCG_5,qXkZ_DCG_6,qXkZ_DCG_7,qXkZ_DCG_8,qXkZ_DCG_9,
quZ-DCG_ﬂ.quE_DGG_B.quZ_DCG_C.quZ_DEG_D,quZ_DCG,E,
qXkZ_DCG_F,qXkZ_DCG_G,qXkZ_DCG_H,qXkZ_DCG.I,qXkZ_DCG_J,
quE_DCG_K,quZ_DCG_L,quZ_DGG_H,thZ_DCG_H.qlkE_DCG_U,
qXkZ_DCG_P,qXkZ_DCG_Q,qXkZ_DCG_R,qXkZ_DCG_S,qXkZ_DCG_T,
quZ_DCG_U.quE_DCG_?,quZ_DCG_H,quZ_DCG_I,qlkE_DCG_?,quE_DCG_ZJ.SJ,

give_expand_name(S,N,M) :- :
functor(S,_,A), ea_gl nm{(0,A,5,N.M).
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i~ modae ea_fa_rmi+,+,+,+).

sa_fa_rm(AA,_,_).

ea_fa_rm(I,A,H,R) := 1 is I+1, arg(J,H,X), arg(J,R.Y), rm_cmt(X.Y), !,
aa_fa_rm(J, A H,R).

= mode ea_gi_nm(+,+ &, +, =)

ea_pgi_nm{A, A, _ N, N},

ea_gi_nm(I,A,S,N,M} :~ J is I+1, arg(J,5,T), give_expand_name(T,N,K), !,
ea_gi_nm(J,A,5,K.M).

;- mode write_pubs(+).
write_pubs((P,D)} :- put_pub_def(P,', '), !, write_pubs(D).

write_pubs(P) i= !, put_pub_def{P,’.").

:- mode write_modes(+). _
writa_modes((M,D)) :- put_mode_defiM,'), ), !, write_modes(D).
write_modas(M) = !, put_mode_def(M,*).*).

:- mode write_a_functor{+).
write_a_functor(F) :- atomic_writer(F), !.
write_a_functor(F) :- functer(F,N,A), !, func_class(N,a,F).

1= mode write_a_functor(+,+).
write_a_functor(I,F} :- arg(l,F,X), write_a_functor(X).

;- mode put_pub_def(+,+).
put_pub_def(N/A,T):- writeq(N), write(*/?), write(a), !, write(T).
put_pub_def(P,_) :- com_in_com(P}, !.
put_pub_def(F,T) := write(P), write(T), !,
writa(’<= illeagal public definitiom’).

= moda com_in_comi+).
com_in_com(qXkZ_) := !, write(’

s ).
com_in_com{qXkZ_(F,3)) :- atom(S), ( F==0 ; F==1 ),
wr%ta{’ 43, write(S), ', write('

:- mode put_mode_def(+,+).
put_mode_def(M,_) :- com_in_com(M), !.
put_mode_def(M,T) :- functor(M,N,L), count_arg(0,L,M,0,4),
writeq(N), write(’('), write_mode_arg(0,L,H), write(T),
{ local CLASS_method(N,A) ;
write(’ <= mathod '), writeq(N), write(’/’), write(d),
write(' isn'’'t defined.’), nl, write(*%'), put(2) J, .

- mode write_mode_arg(+,+,+).
write_mode_arg(L,L,_).
write_mode_arg(I,L,F) := J is I+1, arg(J,F,M),
C( M=='+" ; M=='-? ; M=='7' ) write(M),
{ Je=L ; write{®,') ) :
com_in_com(M) ;
write_a_functor(M), write(’ <= illeagal mode,
A DD
write_mode_arg(J,L,F}.

- mode atomic_writer(+).
atomic_writer(F) :- atomic(F),
{ integer(F),
asc_trans(F) :
default_atom(F,R},
write(R) :
func_name_writer{F,Q) ), !'.
atomic_writer(gqXkZ_(F,CS)) :-
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comment_out{F,C5), !, nl_tab.
atomie_writer(L) :- L=[_|_],
write('['), da_string(L), !, write(’]’]).
atomic_writer({{X,L)} :=
write(' ('}, write_arg content(X), write(',*), !,
put_para{lL}, !,
write(')').
atomic_writer{{X}) :- )
writa{*{'}), put_para(X), !, writa(’}’).

:= mode func_class(+,+,+).
func_class(N,1,F) :- is_prefix(N),
write(N}, I,
write_a_functer{l,F).
func_class(N,2,F} := is_infix(N), ',
write_in_functor(N,F).
func_clasa(N,AF) :-
funs_name_writar(N,A), !,
put_args (0,4, (" ,F).

:- mode asc_trans(+).
asc_trans(F) :- classify_asc_type(F), !.
asc_trans(F) :- write(F).

;= mode func_name_writer(+,+).
func_name_writer(N,A) :-
key_word_in KLO(N,A,R}, !, writeg(R).
func_name_writer({N,A) :-
user_FUNCTOR_prelaca(N.A,R), !, write(R).
func_name_writer{N,_} :-
N @>= gXki_A, N 0< gXki_ a,
{ short_pass(N,X), write(X) ;
name(N,[113,88,107,90,985,X|List]), put(X), list_put(List) ), !,
func_name_writer(k,0) :-
Ngys ' ' N@c 't ( Ne=! ! ; N=s' * ; pname(N,L), all_blank(L) ),
writaq(N), !, writa(’ % <= #**+ this atom is made of all blanks #++**

func_name_writer(N,_) :-
writeg(N).

1= mode comment_out(+,+).
commant_out(0,03) :- atom{CS3), nl, write(*%*y, ', writel(Cs).
commant.out(1,C5) :- atem(CS), put(3), writa(?%’), !, writa(CS).

:- mode is_string(+).
is_string(F) :- all_ascii(F), !, list_as_string(F).
is_string(F) :- put_list(F,’’).

:- mods put_para(+).
put_para((X,L}) :-
( X==qXkZ_, nl_tab ;
X= qXkZ_(F,C5), comment_out{1,03), nl_tab ;
write_arg_content(X), write(®,') J, !,
put_para(lL).
put_para(L) ‘-
write_arg_contant(L).

:= mode classify_asc_typal+).

classify_asc_type(C) :- key(C,K), !, ctype(kay),
write('key#’), !, write(K).

classify_asc_type(C) :- C < 32, !, € »>= 0, ctype(contrel),
write(’control#"’), I is C+84, put(I), !, writa(’"').

classify_asc_type(C) :- C < 127, !, ctype(printable),
writ&{’#”’?, put{C), !, write('"*).
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:- mode list_put(+).
list_pus([]) :=
list put([KILlst]} := put{X), ', list_put{List).

1= mode all blank(+]
all blankEE ) )
all_blank 32|L]} ;- all_blank{L}.

;- mode all ascii{+}.
all_ asclle 1= 1,
all_aseii( ilL]] :- is_ascii{¥), !, all_ascii{L}.

:- mode list_as_string(+).

list_as_string([X]) :- !, char_const(X).
list_as_string([XIL]) :- char_const(X), write(’,’}, !,
list_as_string(L).

t= mode put_list(+,+).

put_list([],_) =1

put_list{[X|L],D}:- sk;p_cuml;st{ﬁ L,D,M,E}, !,
put_list(M,E).

put_list(L,_) t=
write('|*), !, write_arg_content(L).

:- mode is_ascii(+).
is_ascii(X) :- integer(X), X > 31, X < 127.

:- mode char_const{+).
char_comst(X) :- writa(’#"'), put(X), !, write(*"’),

t= mode skip_comlist(+,+ +,-,-).

skip_comlist(qXkZ_(_,C5),[XIL],D,M,E) :=
comment_out(1,C5), nl_tab, ', skip_comlist(X,L,D.M,E).

skip_comliet(qXkZ_,L,D,L,**) :-

write(D), !, nl_tab.
skip_comlist(X,L,D,L,","} :-
write(D), !, write_arg_content{X).

1= mode mk_func_class(+,+,4).
mk_func_claas({:=),2,F) :-
writa(’ ('), write_arg_content{1,F}, write(’ :- ')},
vrite_arg_content(2,F}, !, write(')").
mk_func_class(N,1,F) :- is_prefix_esp(N),
write('*{*), write(N),
write_arg_content(1,F), !, write(’)?).
mk_func_class(N,2,F} :- is_infix_esp(N),
writa(’'(’), write_arg_content(1,F), write(’ '}, write(N), write(’ '),
write_arg_content(2,F), write(’)’},
( N\==’;7 ; write(’ § =+ in Frolog '’ (alb) => (a;b)’’ when read #*=

o B I I
mk_fune_class(N,A,F) :-

func_name_writer{N,4), !,

put_args (0,4, (' ,F).

1= mode put_args(+,+,+,+),

put_arge(A,A,_,_) = !, write(’)?).

put_args(I,A,P,F) := ] is I+1, arg(J,F.X),
write(P), args_com{X,T), !,
put_args{(J,A,T,F).

t= mode args_com{+,=}.
args_com(qXkZ_,""} :- !, nl_tab,
args_com(qXkZ_(F,C3),"*) :- comment_out(F,C5), !, nl_tab.
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args_com(X,?,’) := write_arg_content(X).

;= mode write_in_functor{+,+).
write_in_functor(N,F) :- current_op(P,yfx,N}, !,
div_op_2{M,P,F).
vrite_in_functor(N,F} :- right_eval_op(N},
write_arg_content(1,F},
writef{* '}, write(N), write(* *), !,
write_a_functor(z,F).
write_in_functor(N,F} :-
write_arg_content(1,F),
write{' *}, writef(N), write(® )}, 1,
write_arg_content(2,F).

t= mode div_op 2(+,+,+]).

div_op_2(N,P,F) :=
arg(1,F.X),
op_prierity(X,P), !,
after_op(N,P,F).

div_ocp_2(N,P,F} :-
write_a_functer{1,F), !,
after_op(N,P.F).

:= mode op_priority(+,+).

op_priority(X,P} :-
functer{X,M,2), is_infix(M),
current_op(Q,yfx,M)}, Q > P, !,
writa(" ('}, div_op_2(M.Q.X), !, write(')').

i~ mode after_op(+,+,+).
after_op(N,P,F} :-
write(* '), write(N}, arg(2,F.Y),
{ op_priority(Y,P) ;
writa(' '), write_a_functor(Y) J, !.

:- mode statel_test(+,+).
statal_tast(!,_),
statel_test(";"(_,_3,_) :- I, fail,
statel_teati_,!1).
statel_test(_,(!,_)}.

etatel _test(qXkZ_(1,.),.).

= mode write_body_2(+,+,+,-).
write_body_2(gXkZ_,B,_,0) :-
( B==21'" ; B=(!,_} ; nl_tab ), !.
write_body_2(qXkZ_(F,C3),_,_,0) :-
comment_out{F,C3), !, nl_tab.
write_bedy_2(X,_.,5,T) :-
chack_ar{X,5,T), !, writal’, '},

:= moda check_or(+,+,-).
check_or(*;*(B1,B2),5,2) -,
{2 <1 ; nl_tab },
writael(*({ '},
put_in_or_bedy(B1,0,_), write(® ;'),
( B2=(qXkZ_(F,C5),C), comment_out(F,C5) ;
B§-c ), writel’
) i
vrite_or_body(C).
check_or(X,5,1) :-
{5 <2 ; nl_tab ),
{ is_var_call(X) ;
functor{X,F,A), count_arg(0,4,X,0,M), replacable(X,F,A,M) ), !.
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:= mode put_in_or_body(+,+,-).
put_in_or_body(!,_,1) 1=
write{!), !, to_esp_warning.
put_in_or_bedy{{!,B),_,R) :-
write(*!,'), to_esp_warning,
( B=(gXkZ_,C) ;
B=(qXkZ_(_,C5),C),
’jcommant_aut{l,cs}. writal’
B=C ), !,
put_in_or_body(C,0,R}.
put_in_or_bedy((X,B),5,R) :
write_bedy_2(X,B,5,T), !,
put_in_or_bedy(B,T,R}.
put_in_or_bedy(X,3,R) 1=
check_or({X,3,R).

i~ mode write_or_body(+).

writa_or_body(’;’'{(B1,B2)) :-
put_in_or_bedy(Bi,0,_},
writa{® ;?), nl_tab, write(® '), !,
write_or_body(B2).

write_or_bedy(X) :-
put_in_or_body(X,0,.), !, writa(' )*).

i~ mode is_var_calli+}.
is_war_call(X} :- atom(X), X @>= gXkZ_A, X @< gXkZ_a, !,
replacable{call(X),call,1,1).

t- mode replacable(+,+,+,+).
replacablalX,?,*,2,_) :-
nl_tab, writa(*( '),
write_mini_bedy(X,0,_ ), ¥,
write(' 3},
replacable(X,F,4,M) :- built_in_KLO(F,M), write(F),
{ A==0 ; write('(’), write_func_arg(4,X) }, !'.
replacable(X,F,4,M) :- user PREDICATE_replace(F,M,R}, !,
write(R), !, write_funec_arg(4.X).
reaplacable(X,F,A,M} :- replace_functor(F,M,R}, !,
ragistrate_replace(F,A,M,R,X}.
replacable(X,F,A,M) :- undefined_mathod(F,M), !,
write_func_arg(A,X).
replacable{(X = [qXkZ__Iq¥kZ__1),_,...) :- atom(X},
atemic_writer(X), !,
?ritaf’ = [_{.] U owwee [ |_] is alse unifiablae with "f(x)" #=x

replacable(X,_,_,_) :- write_a_functor(X).

i- moda count_argl+,+,+,+,-).

count_arg(L,L,_ A, A} = T,

count_arg(I,L,F,X,4) := J is I+1,
arg(J,F,C), ( functor(C,qXkZ_,_ ), Y=X ; Y is X+1 ), ',
count_arg(J,L,F,Y,4}.

to_esp_warning :-
writa(? % In ESP Warning '‘sxsx Cut in OR block x&zsx'!
l}l

1= mode write_func_arg(+,+).
write_func_arg(0,_ ) :- !.
write_func_arg(_,X%X) :-
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functor(X,_,L), !, put_args(0,L,’',X).

t- mode registrate_replace(+,+,+,+ 4],
registrate_replace(write,1,1,_,¥rite(T)) :- real_atom(T),
vrite(’:write_lines(#Files,string#"'), write(T), writa(*")*}, I,
later_assert(' write',1).
registrate_replace(\+,1,1,R,\+X) :-
write(R), ( X=(_,.), write(*(*), D='))* ; D=")" ),
write_mini_body(X,0,_), write(D), !,
later_assart(\+,1).
registrate_replace(F,A M, R, X} :-
write{R), write_func_arg(4,X),
{ F \== nonvar ; write(’)?} 3, 1,
later_assert(F,M).

:- made undefined_method(+,+,+).
undefined_method(F,1) :- is_prefix(F), !, fail.
undefined_method(F,2) :- is_infix(F), !, fail,
undefined_method(F,A) := local CLASS_mathod(F,&), ', fail.
undefined_method(F,A)} :- other_CLASS_method(F,A,0), ',
put_other_class_nama(F,A,0).
undefined_method(F,A) :-
put_other_class_namea(F,A, '0ther_User_Class®).

1= mede later_asserti(+,+).
later_assert(F,N) :- later_WARNING_method(F,N).
later_assert(F,N) :- assert{later_WARNING_ method{F,N}).

:= moda real_atom{+),
real_atom(T) :- integer(T).
real_atom(T)} :- atom(T), !, ( T @< qXkZ_A ; T @>= qXkZ_a ).

t- mode put_other_class_name(+,+,+).
put_other_class_name(F,4,0) :=
write(’:"), func_name_writer(F,4),
writal'(#'), writa(0),
( A==0, write(')}*) ; write(*,?} ), I.

latar_warning_out :- write(’

?ﬂ?Eﬁ?xﬁﬂﬁﬂ?ﬁﬂﬁﬂﬂﬁﬂﬂﬂﬁEﬂ?ﬁﬁﬂ?ﬁELTﬁﬁﬂ?EKETiEEﬁIEEE

unchangable built in predicate

P A YA Ay SRS A AN AN AN AR A AN AN S AN A AN R A

LY
4w

later _WARNING method(F,A), warning_out(F,A).
later_warning_ out :=
have_knowledge,
later WARNING methed(F,A), include_functor(F,A,0,M),
include_it(F,A,0,M).
later_warning_out :- nl,
abolish(is_ALREDY_included,2),
abolish(later_WARNING method,2).

1= mede warning_out(+,+}.

wvarning_out(F,A) := write(’} "'}, writeq(F), write('/'), writel(h),
write(’" is replaced to '), replace_functor(F,A,R),
write(R), n1, ', fail.

have_knowledge :-

latar WARNING_methed(F,A), include_functor(F,A,_,_), !,
writa(!

#x*x% Sampla of Builtin Pradicate Convarsion #+e«#

!j_
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'~ mode include it(+,+,%,+).

include_it(F,A.0,M) :- \+is_ALREDY_included(F,4),
assert{is_ALREDY_ included(F,A})},
writelist(M}, nl, nl, !', additional_need{0).

;- mode additional _need{+).

additional_need({F,A[L]) :
include_functor(F,4,0,M), \+include_it(F,&,0,M), !,
additional_need(L).

writelist([1) := . % included ET 12-9-87
writelist([HIT]) :- write(H),nl,writelist(T).

B L L L R LR L L L LR
TLE?LETEHE?E?EEHEEHEEEE%

: Utility Programs

EYANA RSN NN AN NN A
% For ctype

i- moda y_n_in(+).
y_n_in([J)) :- t.
yor_in([XIL]Y -
write(’An integer of "'), write(X),
write('" character value is to be translated (y/n) 7 '),
ttyflush, read_line(Y),
{ Y\==121 ; assert{ctype(X)) ), !, y_n_in(L).

:- mode read_ line(-).
read_line(Y) :- getﬂ(ci. my_nl(E),
{C>»64, Y is C \/ 32, sk1p{E} :
C==E, T 110 ;
v, read_lina(¥) ).

% For def_other

:= mode read_other cla35k+)
read_other_class(F} :
r apean}, name_ franlei(F N}, read_pub_as_cls(N), seen, fclose(F).

1= mode read_ pub_as_cls(+).
read_pub_as_cls(C) :- read(T), r_pub(T,C), read_pub_as_cls(C).
read_pub_as_cls(_) :- !,

= mode r_pub{+,+}).

r_publend_of _file,.) :- !, fail.

r_pub{{:- public P),C) :- ass_o_cls(P,C}, !.

r_pub{(:- up(Prlnrity,Typu Nama)),_) :- op(Prierity,Type,Nama), !.
r_pub(_,.) = !

:- mode ass_o_clel(+,+).
asz_o_cls((N/A,P).C) := ass_aga_cls{N,A,C), ', aEss_o_cls{P,C).
ass_o_cla(N/K,C) :~ ass_ea_cls(N,4&,C).

:= moda ass_ea_cls(+,+,+).
as=_aa_cls(N,A,C) :- other_CLASS maethod(N,A,X), !
( Y==( H
write{’class method '), write{(N), write(*/'), writa(d),
write{® is alsc defined in file '), write(X), write{('.’), nl ), !.
ass_sa_cls(N,A,C) :- assert{other_CLASS_method(N,A,C)).

% For easy

;= public easy/0.
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gasy :- write('

Followings input files specification is posaible.
=» [a,’'b.pl’’, " 'us2:<soft-ii.duals>xxx.pl’*].
=» [a, b.pl, us2:<soft-ii.duals>xzxx.pl
=» a, b.pl, usl:<goft-il.duals>xxx.pl
=» a b.pl us2:<soft-ii.duals>xxx.pl

Output file names are given by input file name replacing extention with ".esp".

For Above example, output file name:
a.eap’’, ''b.esp’’, and '‘us?:<soft-ii.duals>xxx.esp’’ are assumad.

Please key in all input file names to convert.
D,
prompti{N,"’ =» '}, not_eof_do(N).

:= mode not_sof_dol+). )

nat_ecf_do(N) :- my_nl(E), get_name_list(0,E,D,D,L), prompz(_,N), !,
def_other(lL), !, do_all({L,D}).

not_eof_do(N} :- prompt(_,N).

i~ mode get_name_list(+,+,7,-,-).
get_name_list(i,_,_,[],00).
get_name_list(0,C,H,0D,0L) :-
get_c_rame([],0,C,H,T,R,Q),
{ T=={], OD=[], OL=[] ;
0p=[T]0], 0L=[NIL], name(N,T), ', get_name_list(R,Q,H,D,L) }.

i~ mode get.c_namel+,+,+,7,-,-,-).

get.c_name(L,R,0,_,L,R,Q) :- has_alpha(L)}.

get_c_name([J,1,R,H.[1,1,0) :- nonvar(H).

get_c_name(_,_,K,H,T,R,Q) :- get0(C), get_a_name(C,K.M,W,Z), !
get_c_name(M,W,2,H,T,R,0Q).

:- mode has_alpha(+).
has_alpha({[CIL]) :- I is C\/32, I > 96, T < 123,
has_alpha([_|L]} :- has_alpha(L)}.

-J-!-}'

(- mode pet_a_namel+,+

get_a_name(X, _, _,_,_} :- eof(X),!, fail.
get_a_nama(3%, K,[],0,K).
get_a_name(44, K,[],0,K}.
get_a_name(91, K,[],0, 93} := my_nl(K).
get_a_nzme{ C, C,[].1.C) :- ( my_nl(C) ; my_nl(E}, skip(E) J.
get_a_name( C, K,[1,0,K) :- C < 33,
get_a_name{ C, K,[CIF],R,Q) :- getO(X), !,
get_a_ namn{! K,F,R, Q7.

i mode do_all{+,+).
do_all([],[1).
dao a11{[IIL] [EID]} :
append_ nap{E A), nann(ﬂ,a}.
to_esp(l,0), ', do_all(L,D).

= mode append_asp(+,-).
append_esp([],".esp"}.
append_esp([46]_],".esp").
append_esp([CIE], [CIA]) :-
{ C==60, cut_dir(E,A,M,N) ; M=E, K=& ), !
append_asp(M,N) .

:- mode cut_dir(+,-,-,=).

cut_dir([],a,[],A}.

cut_dir([62IE],[62|4],E,4).

cut dir{[ CIE],[ ClA],M,H) :- cut_dir(E,A,M,K).
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end_of_file.
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