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1. Introduction 

~his document is in support of the paper [1] to proyida 

further details of the implementation of the program INDUCE_'. 

~his progra~ accepts an environment description, a set of VL 

decision rules, and a set of parameters. The program produces ! 

set of generalizations of the input decision rules. The basic 

algorithms and input syntax are given in chapter 5 of the paper 

(11 so will not be repeated in full here. In the following pages, 

the actual commands necessary to use the program are given. 

Chapter 2 contains a description of the data structures used in 

th~ program. The reader is refered to the prograa listing for 

more detailed structure. !n chapter 3, the various II' files are 

described. Chapter U gives a brief outline of the purpose of each 

procedure and its relation to other procedures in the program. 

~be a~pendix provides a listing of the program for the CYBER 

macbine and a boss editor macro for converting the CtBER version 

to a DEC-10 version. 
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1.1 	Rigb level commands 

!he following single letter comands can be enterej int~ 

the orogram to preform various functions: 

~ (modifv rule base) - This command is used to enter rules int~ 

the program or delete rules from memory. Following the '1 

command, tae user may enter (1) to add a nev rule, (D) t~ 

delete an existing rule, or anythinq else to return to tae 

main level without doing anything. After an A is ent~red, 

the system expects a VL rule in correct syntax terminated 
2 

with a period (.,. 5 ince there is no online error 

correction, this is usually done by placing all rules in a 

local file (C!PILE) with the commands (P! and I) 

interspersed. After the rule has been entered, the progra. 

returns to tbe higb level command mode•. If a (D) is 

entered, the program oroceeds through the list of all 

rules asking at each stage whether to delete tae rule. 

The- user .ay enter Y , Y, or Q to delete the rule and moye 

to the next rule, to keep the rule and move to the next, 

~r return to the command level. 

~xample: 

A 
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[SHAP!:(X1)=1 ][P(I1,X2)=21 =) [0=2]. 

H (get help) - Enter this command to obtain a brief explanation 

of the high level commands and a detailed explanation of 

one such command by entering 'H X' where x is one of the 

letters corresponding to a high level command. 

P. 	 (enter res tr ict ions) - Enter R (carraige return) follolled by 

the restrictions which are to be added to each of the 

rules entered. Each argument in the right nand side must 

appear in the left hand side and the left hand side must 

form a connected grapa structure. 1s lIita all rules, the 

restriction rule must end with a period. 

Example 

[ONTOP(P1,P2) ][ONTOP(P2,P3) ] =) [ONTOP(P1,P3)]. 

E (enter domain generalization structures) Enter tree 

structure for such domains. These most be entered in 

order from lowest level generalization to big best level 

qeneralizat ion. For VL applications, this should be done, 
after a V command has been entered since the V comman1 

initializes toe symbol table for the special YL mode. 
1 

Example: 
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6 - Print the selected meta functions in a table. 

7,8 - Not used. 

9 - Print all generalizations of an event (i.e. the complete 

set of alternative generalizations which the program has 

calculated for one event from trace 10). This is the same 

as the list which comes from trace 2 without the input 

formulas to lQ1. 

10- Print the event (c-formula) vaich is to be covered fron 

F1. 

To turn on (off) any trace feature, enter 

TRACE i (or ~R1C! -i) 

where i is the number of the trace feature to be turned on 

(off) • 

STP - This parameter may also have a set of values in the range 

[1 •• 10]. Each value correspondes to one trace feature 

defined above. If STP contains a value of a trace feature 

and the particular trace feature is set, then the pr~gra~ 

pauses at the point where the trace information is printel 

and will provide an explanation of the situation or allow 
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the user to modify parameters. STP may be turned on and 

off in tbe same vay as TRACE, i.e. 

STP i (or STP -i) 

AQCU'!'P1 (20) This is a limit on the number of c-formulas 

examined using the AQ cost function 3. 

AQMAISTAP(2) - This is the AQ maxstar parameter (the number of 

complexes retained in a partial star in the lQ7 

procedure) • 

lQCRIT (-1,2) The criteria list of cost functions to be 

applied in the lQ procedure. There are six cost functions 

available: 

1 - ~easure the number of events covered by a complex which 

are not covered by any previously qenerated L complex. 
q 

2 - Measure the number of selectors vhose reference is not 

equal to *. 

3 - Measure the number of c-formulas vhich are acutall, 

covered by a complex. This is more time consuming than 1 

but may give better results. 
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4 - Sum the costs of all variables in a complex in selectors 

whose reference is not equal to *. 

5 - ~easure the number of events in the set F1 which are 

covered by the complex, 

6 - Find the number of events in the set 2 (PO). 

To specify a cost criterion, enter 

AQCRIT(I)=J 

where 1 is the number of the criterion (if negative, then 

the cost is computed as the negatiye of the value 

determined by the criterion), and i is the order of 

application of the criterion. 

~Q!OL~R!NC!(O) This is the tolerance associated with eacb 

criterion specified in lQCR!T aboye. lOTOLERINCE(I) is 

the tolerance associated with criterion IOCRI!(I). The 

tolerance can be an absolute tolerance (if it is greater 

than 1) or a relative tolerance (if it is less than 1). 

The tolerance is always specified in hundreths, e.g.: 

AQ!OLERANCE(2)=2~C 



1 1 


results in a an absolute tolerance of 2 for the criterion 

applied second. 

AQNF(2) - The number of criteria which are to be applied to the 

complexes. 

LQST(~RUE) - If LQST is set, then the resulting complexes from 

the 1Q7 procedure are stripped to onl, the necessary 

yalues in the reference. 10 turn off this feature, enter 

LQST P 

VL~AXSrAP(2) 'The maximum number of formalas retained in a 

partial star. 

The criteria list which is to be used for 

trimming iL formulas. rhere are four criteria available: 
2 

1 - Count tne number of c-formulas which are coyered by this 

rqrmula 

2 - Count the number of selectors in the formula. 

3 - Count the number formulas of the set FO wnich intersect 

with ~bis formula. 

4 - Sam the total cost of all variables in all selectors of 

the formula with reference not equal to *. 
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This parameter is specified in the same vay as 

AQCR!! above. 

VLTOLERANCE(.3,O,O) ~ The tolerance associated with each VLCRIr 

" specified above. See AQTOLERAJCE above for details about 

how to enter values for this parameter. 

VLN po nl - The nu.ber of VL criteria to apply when trimming!
2 

list of formulas. 

NCO!fSIST (2) The number of consistent alternative 

qeneralizations which the program is to produce. 

At! E~ (2) The number of alternative nev formulas vhich are 

produced from one for~Qla vhen creating a nev partial star 

from an old one. 

iCOS!(C) - The cost of each function in the system. All iL 
1 

variables when running in YL mode are labelled 
1 


~1,X2, •••• ,IN. To enter a cost, type: 


VCOST«fn-name»=i 

where <fn-name> is the name of a function which has been 

in a decision rule vnich is currently in the program, and 

i is the cost of the function. Some examples: 
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veas!' (SHAPE) = 2 or V:OST (14) = 1 

VTYPE(1) - This is the structure of each domain: 

1 - nominal 

2 - interval 

3 - tree structured. 

The type 3 is set automatically wben the E coamand is 

entered. To make a function domain into an interval type, 

enter: 

VTYPE(SHAPE) = 2 

I! E'!' AT B I r. (3) This specifies the number of different 

meta-functions which are to be selected by tbe program to 

be used in descriptions. Tbis value should be less than 

GSIZE. If it is 0, then no meta-functions are generated. 

PRINT I - This allows the user to examine certain tables in the 

program. X may be one of P, R, D,! and tbe system will 

respond by listing: 

F - The set of input decision rules 


? - The set of input restrictions 


D - The domain table 


~ - The currently selected meta-functions. 
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PA~!~P,TEPS This lists the current parameter yalues in a 

table. 

QUICK - Tbis turns off all trace values 

BFI!P - This sets the trace options 3,9,10 and stop option 10. 

D!T!!L - This sets all traces. 

EXPL1!N - This sets all traces and all stop options. 

HELP - This allows the user to obtain an explanation on-line of 

the function of any of the parameters and a list of all 

parameters accepted under the P hiqh leyel command. 

QU!T - ~his returns tbe user to vhat eyer he vas doing before 

enterinq the parameter modification section. 
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2. Data Structures 

2.1 Constants 

Some constant in the program control the sizes of many 

structures which may be sensitiwe to the current problen 

characteristics. These constants may be increased (to allow larger 

data structures) or decreased (to permit more copies of a data 

structure in me.ory at one time). The constants and their use 

appear below (suggested values are in parentheses). 

SY~SZE(36' is the size of the symbol table. It can be 

estimated by finding tbe sum of the number of functions, 

predicates, and distinct variables plus tbe nuaber of 

groups of variables plus 2 (for meta functions 'PT and 

FORALL) plus 2 times the number of binary predicates (for 

~ST-, LST- type predicates). In 'L mode, SYftSZE is tbe 
1 

nu.ber of V1 variables plus 1. 
1 

WDES(15) is the size of the DSTBOC table. 'ne row is 

required in tbis table for each internal node in eacb 

generalization structure (i.e. one row for each rule 

which is input with the ~ command.) 

GSIZ!(30) - specifies the size of all graph structures in tbe 
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program and the number of VL type yariables whicb are 
1 

allowed in the program. This number being to small is 

probably the cause of an 'array index out of bounds' 

message and may be remedied by increasing the parameter. 

!ts yalue can be estimated by finding the sum of the 

number of selectors in the longest rule which must be 

stored plus the number of yariables in the rule plus 1 

(not including meta selectors). An estimate which is too 

large vill use up memory very quickly and cause a message 

'stack overruns heap' therefore, the parameter should be 

approximated rather closely. 

MNVAL(15) - is the maximum value in a set of yalues. A set of 

values (VALTP) is used in several places .(GRAPH, CPI, 

DSTROC) in the program. Each set is allowed to contain 

yalues from 0 to !JVAL. There is a maximum value of this 

parameter determined by the architecture of the macbine 

(CDC is about 55, DEC is about 30). 

LNK (19) is the number of links to any node of a grapb 

structure. This may be estimate3 by finding the maximum 

number of times tbat a particular variable o:curs in a 

rule and using either this figure or the larger number of 

aqruments of anyone function, which ever is larqest. 
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~LNK mast be one larger than either of these numbers since 

links are stored as an array of numbers which terminates 

wi th a 0 ..alue. 

2.2 Parse table (PT) 

The parse table consists of a data structure which 

represents the productions in the '1 grammar (HaS and CONT) along
2 

with information aboat which semantic routines are invoked with 

the recognition of one non-terminal in the grammar (SHULE). The 

array ~HS contains a row for each alternatiYe in each production 

where each element in a row is a positiYe or negative integer o~ 

zero. If the number is positive, it represents a token in the 

input (it is either the machine representation of a character or 1 

a function symbol, 2 - a variable, or 3 - a number). If the 

entry in RHS is negative, it represents a non-terminal wbose 

1efinition is found beginning in the row corresponding to the 

absolute value of the entry (e.g. -3 represents the non-terminal 

beginning in row 3 of the table). A zero yalue signifies the end 

of the alternatiYe. The boolean array caNT indicates whether! 

row of aHS is a continuation of a previous row in a production 

(value true) or the first alternative of a production (walue 

false). Pinally, the array SPOL! contains a number indicating the 

semantic rule (element in a casp. statement in the procedure 

!)S,)CE S5) vhich is to be applied if the production in the 

corresponing rov of the table is matched. 
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~xam?le: (see file TABLES for the complete input grammar) 

<VL?UL:::> : : = <NUMBER> <lUlLE> I <RULE> 


<?I'JLE> ·· . .-- <CONDITION> => <SELECTOR> 


<C"NOI'!'ION> · ·.. -- <CONDITION> <SELECTOR> <SELECTOR> 


<S!L!C'!'()~> ·· . . -- [ <Y lRIlBLE> = <REP> 1 


[ <PH-Sf!!> ( <lLIST> )= <BEP> 1 

Parse ':'able in the program: (the actual table in the progran 

contains numbers instead of characters) 

ROW SROL! CONT RaS 

1 1 P 3 -3 0 

2 2 T -3 0 

.,3 .., P -4 = > -6 0 

4 ~ P -6 -~ 0 

5 5 T -6 0 

6 1~ P [ -19 = -10 ] 0 

7 7 T ( - 21 ( -14 = -10 ] 0 

2.2 Symbol Table (SY!!T1B) 

The symbol table is a table with an entry for each 

function and yariable in the VL decision rules. One entry (NELT)
2 

specifies the number of rows which are actually used. The first 
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tvo rovs alvays contain the information for the meta functions 'PT 

and FORALL. ~he columns contain: 

NA~~ 	- the character string representing the name of the ent~y 

PN~ - the function number associated with the entry (normally 

this ;ust points to the row which contains the entry). 

DPNO 	 - for variables, this points to (contains the index of) 

the rov vhich contains the domain definition of the 

particular entry (e.g. the row with x4 would point to the 

rov containing the entry for x). 

NARG 	 - the namber of arguments of a function. 

VTYPF - dOlRain structure ( 1-nominal, 2-interval, 3-tre5! 

structured) • 

VC~ST - variable cost used in cost function q and selection of 

alternative selectors (ALTER parameter) in the procedure 

!fFWGP. 

FVAL 	 - maximum value in complete dOlRain. 

NVA~ - number of leaves of tree structure domain. (EVAL = NVAL 

for non tree structure domains). 

~VAL 	- minimum value in the domain. 
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Example: NELT=7 

SA~~ D?tlO PHO HARG VTYPE VCOST EVAL l'\VAl HVll 

, ,P'ORALl 1 0 1 0 1 1 

JPT 2 2 {\ 2 0 6 6 0 

Sfnp~ 3 3 1 3 -1 8 6 1 

.,. 4 4 0 1 0 15 15 0 

.,., 5 0 1 C 15 15 C
'" 

~2 4 6 0 1 0 15 15 C 

p 7 7 2 1 0 1 1 1 

2.4 Domain Stractares (DSTFUC) 

The qeneralization structures of each tree structured 

10main are. stored in this record. Aqain, NEl! specifies the 

number of rows in the table which are used. PRlM is a set of all 

descendents of the node in CONS for tae domain of tae function 

which is defined in the row PNO of the symbol table. 

Example: 

rSHAP!=1 , 2 , 3] => rS RAP E =7 ]. 


[SHAPE=C,5,61 => [SHAPE=8]. 


PP EM CON'S PNO 


1,2,3 7 3 


ry,5,6 8 3 
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2.5 ~eta selector Table (!STg) 

This table records the meaning of meta selectors which are 

used in the formulas. The values of the selector themselves are 

stored in a structure referenced by MSEL in the GRAPH record. The 

table ontains two integers (!1 ET ATBI /'t and NMST) the latter 

indicates the number of current entries in the table. Elements of 

the table are accessed indirectly through the arra, PTR to 

facilitate sorting of the array witb a minimum amount If effort. 

(e.g. the third eleent logically in the array PNO is the ele3ent 

PN1[PTR[3]]). Elem~nts are sorted in descending order using PTR as 

an index according to the yalues of P1COY (primary field) and 

-pr;cov (the secondary field). The columms are interpreted: 

PNO - is the index in the symbol table of the name ~f the meta 

function (e.g. a pointer to either ~ORALL or 1FT). 

SYM P'!' R is the index in the symbol table of the referee 

associated with the particular meta function (e.g. a 

pointer to SHAPE in the symbol table for a function whicb 

counts the number of occurrences ~f a selector of the form 

[ s h a pe (1C 1) = ••• ]). 

V~L - is the set containing the reference of the function 
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associated with SY~PTR (e.g. t~e reference in a selector 

[SHAP! (X1) :2,3]). 

PT9 - is the location in PNO, SYMPTB etc. of the information 

for each selected meta selector in the order of preference 

(e.q. information for MS2 would be found in PNO[PTR[211, 

SY!!PTR( PTRr 21] etc). 

P1COV - the maximum number of formulas in P1 covered by one 

value of this meta function. 

Pt-cov - is the number of formulas of PO covered by the meta 

function with the value found in ,1CO'. 

!xamole: (IMST:3) 

PHO VAL SYMPTR PTF P1CO' POCOy 

" 1 3 2 3 o 

2 o 3 1 " o 

2 1 3 3 3 2 

with the three meta functions: 

~S1 : 'P~(SHAPE:O) 

Ms2: FORALL(SRAPE:1) 

MS3 : IPT(SRAPE=1) 
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2.; Pormula for Grapb Structure (GRAPH) 

This is the structure used to store each formula. It is 

composed of 4 parts, the single parameters (COEr, RNO, :OST, ESET, 

~T.TN), a pointer to a set of meta selectors (~SEL), and a 

information about each node and the links between nodes. Each 

node has a number (the subscript walue of each array below) which 

is used in the LNK array to refer to an, node in the graph so that 

for example, VALr3] is the walue set associated with the node 

number 3. 

CO!P 	 - not used 

FNO • the unique rule number associated with the graph. 

PP • 	 a flag which is used in absorption and the COVEP routine. 

COST· the cost of the formula (COST[l] is the walue associated 

with cost criterion number I). 

ESET 	 - the decision walue associated with this rule 

I~TN 	- the pointer to the next graph structure in a list or set 

of such structures. 

NN!G 	 - not used. 
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MS~L 	- a pointer to tbe meta selectors associated witb tbe 

graph. 

veL - if true, then the node is a variable, otberwise, it is ~ 

selector node. 

ORO!~P if true, tben the order of arguments is irrelevant 

(i.e. 	all connecting edges are unlabeled). 

VAL - tbe set of values associated with the node {for 

variables, this may be a subrange corresponding t~ 

(x1=3•• 6] for ezample). 

COOIT - tbis is used in NEWGP and AQSET wben generating 

alternative generalizations. In general, a non-zero value 

indicates that a node is in tbe grapb. 

ASSGN - records assignments between nodes of two different 

graphs in SOBG1 wben a 1-1 correspondence between nodes of 

tvo grapbs is determined. 

PSO - a pointer to tbe domain definition for tbe function in 

the symbol table. 

DU~NU~ - is used in VLINT and PGgAPH to distinguisb between tw~ 

variables witb tbe same domains (e.g. x1 and %2). 
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LNK - contain the links between nodes. Edges are not given an 

~xplicit direction, instead, certain routines infer the 

direction of an edge by the types of node at each end of 

the edge. All nodes which are connected are doubl, 

linked; if incomming edges are labeled, these labels are 

indicated by the location in the link array (LNK) for the 

node. 

Example 

!l'or the expression [P(X1,I2) ][SHAPE(I1)=2], 

the link structure is 

?Oil FONCTI~N lINKS 

y'"1 .. ~ 3 0 

2 x, 3 IJ. 0 


3 P 210 


u SEAPF 2 " 


A partial example using the symbol table above is: 


[SRAPE(!1)=11[P(X1,X2) ](MS2=2] 


NODE PNO VAL VBl OJOIRB LNK 


1 u o•• 15 T!WE TRU:: 2 3 0 
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2 3 1 FALSE PALSE 1 0 


3 1 1 P~LSE FALSE 11+0 


0.15 T'R UE TRUE 3 0 

I'IS!LI: (I1S1=*][ "52=2]( "53=*] 

2.1 VL Complex Storage (CPX)
1 

This structure is a simple list of references (ClAL) in 

bit positional notation along with certain flags (PP and PO), a 

link to the next such structure in a set (MITC) and the cost of 

the complex (COST). The interpretation of each variable is found 

in the symbol table throug~ the index SLOC in AOP1BM (e.g. the 

set contained in elAL(31 is the reference of the variable in row 

Sleer31 of the symbol table). 

2.9 AQ~ Parameters (IQPAR) 

~he structure contains several parameters relevant to the 

AQ7 procedure. 

MVAR - the nuaber of variables for the run. 

CST~ - the list of cost functions in the order of application. 

':',)LE? - the tolerance asociat.ed with each cost function 

(~OLER(3 1 is the tolerance of the cost function which is 

aoplied third -- i.e. CST~[3n. 

http:asociat.ed
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IF -	 the number of cost functions to apply 

PFEEC - a pointer to a list of free complex storage structures 

(CPI's) 

SLOC 	 - the location in the symbol table of the dornai:l 

definition for each VL type selector in eVIL. 
1 

CU'!'!'1 - a parameter which limits the number of formulas 

examined with lQCBIT of 3. 

LQS~ - if true, then VL compexes are stripped.
1 

~AISTARAQ - the maximum size of a partial star in lQ7 

2.9 	VL Parameters (PRM) 

~his structure contains parameters releyant to the VL 
2 

portions 	of the program. 

~STF - the cost function indices in order of application 


~OL!~ - the tolerance associated with each cost function 


NF - the number of cost functions used 


~A!S~~a - the maximum number of elements in a partial star. 




28 

At~E~ - the number of new elements which are generated fron one 

formula in a partial star P 
i 

when forming a new partial 

star P •
i+1 

EXTM~T - a flag indicating whether EITMTY type predicates have 

been added. 

EQO!' - a flag indicating whether EQUI' type predicates have 

been added 

NCONSIST the _inimum number of consistent generalizations 

produced. 

2.10 	Additional Variables 

IN!!L! an integer specifying whether input is from the 

terminal or from CFILE. 

N!Q - the number of elements in MQ 

FP!EG - pointer to the list of available graph structures 

FFS!LIST - pointer to the list of restrictions 

STAP. - pointer to the list of formulas in a star 

~Q'- pointer to tbe list of consistent formulas 
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GSE! - pointer to the list of input formulas 

COVSE~ - pointer to the list of output formulas 

S!P,TP.ACE - sets of values for trace features 

PI!!T - patch for compiler bug on DEC-10 PASCAL (fails to pass 

arquments which are sets b, reference properly). 
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1. !/O Piles 

~.1 '!'\BLFS 

Ihis file contains the parse table information. Terminals 

in the grammar which are characters iamediately follow any number 

(i.e. non-terminal). The end of each row of the parse table has a 

D. The boolean array CONT bas the yalue 1 if true, 0 if false. 

Below is the parse table as it currently stands 

COlT saULE RHS 

<blank line> 


0 1 3 -3 0 


1 2 -3 0 


(I 3 -4=> -6 C 


,.. 

, 

4 -6 -4 C 


1 5 -6 0 


0 14[ -19= -10] 0 


1 1[ -21( -14)= -10] 0 


1 1S[ -21 ( -14) ] 0 


1[ -21= -1C J C 


0 8 -2(', -1~ (\ 


1 9 -2C •• -2C 0 


1 19* 0 


., 1C -20 0 
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, 
0 11 -19, -14 0 

20 -19. -14 0 

1 12 -'9 0 

~ 13 -'9* -1C; -17 0 

1 1u -'9= -1v 0 

~ 15 2 0 

0 16 3 0 

ry 17 1 ~ 

0 

:.2 EXPLAIN 

This file contains text for explanation. Each explanation 

h~s a number and is delimited by a ! in column 1 followed by the 

nu~ber of the explanation preceeding the text and a ! in column 2 

80 following the text. If a line ends with *, the program stops 

printing to allow the user to read the material. (See appendix A 

for a listing of this file). 

3.3 CP!LE 

This file contains a set of input commands and data which 

is to be executed before the system asks for user input. 

Normally, input rules and certain parameters are included in this 

file. Unfortunately, the numbers indicating which sets are to be 

covered may not be entered in this file (they must come from tbe 

terminal.) 
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~his file contains a list of VL type events. rhe file is 

in the format for AQ7 except 

1 

that each event specification is 

pr~ceeded with the class numb~r of the associated decision. A-1 

indicates a value waich is irrelevant. 

3.5 Other Piles 

IFILE and OlIL! are the TTY input and output (these are 

!TY in the D!C 10 version). All other file are not currently 

used. 
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4. Program Structure 

The program !~DUCE_1 (Appendix C) contains about 4COO 

PASCAL statements and 40 basic procedares. These procedures mar 

be grouped into several classes: 1) control and aser interface, 2) 

iL to internal formula representation, 3) graph manipulation, 4) 

add new functions, 5) AQ7 complex manipulation and 6) supportin~ 

procedures. Each group of procedures operates nearly independentl, 

of the otbers thus giving the possibility of imple~entation on ! 

smaller machine. 

The main program accepts high level commands and calls the 

appropriate procedures to preform the requested action. Any input 

in the fgrm of a decision rule passes through the VLIN? procedure 

for transla tion to internal format. On some occasions, 

information is then copied from one internal form to another (E 

command) but most of the work is done in VLINT. All other usex: 

interaction takes place in ENrERP (enter parameters). The VL mode 
1 

uses the VL procedure and IQ, bypassing all procedures dealing
1 

with grapb manipulation. To cover a set of formulas, the COYER 

proced ure is called which in turn, calls IEiGP to ~row 

generalizations and AQSt:T to apply AQ to the consistent 

qeneralizations in ~Q. 



u., Control and User Interface 

~~IN ~ process nigh level commands 

!!TEPP - Decode commands using the first 4 characters of the 

command name. If it's a number, find a rule with that 

number the data base. Pind te first two numbers in the 

command (GET NOM) and place in the Yariables! and L. 

Then, execute the command. 

PGR APR Print the gra structure as Vt formula. lssin~ 
2 

indices to all varia lbes. write out function and 

arguments if any. lhen, write out reference (if not .) If 

tree structured domain and the value is an internal node, 

then only print out the internal node. 

PCP! - Print in 9L type format indexing into SY~T1B using
1 

!Q.SLOC array to find the maximum and mini.um yalues. 

Don't print any selector with a (*) reference. 

P~ETAD - Print list of selected meta-functions. 

PDJ~ - Print domain table (i.e. dump symbol table). 

E!?L! - Pind requested text from the file EXPLAIN and print it 

s~oppinq at (*) for carraige return from user. 
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U.2 VL Translation to Internal 

TOKEN - Fead an inut line and add the terminator (1). Scan over 

the letters and digits and set CTIPE (O-delimiter, 

1-function symbol, 2-variable, 3-nQmber). If CTYPE vas 0 

then determine internal representation of the delimiter. 

If CTIPE is 1 or 2, taen find tae row in the symbol table 

(PINDP.OW). If it is not there, then add a new row to the 

symbol table (PI!SYM) (The name of the symbol is located 

betveen PCURS and tCORS in BOP). In the case of ~ 

variable, add an extra row for the domain of the variable 

in addition to a new row for the variable itself (i.e. a 

row for 1. in addition to a new row for 11). If CTIPE is 3, 

then co_put the value of the number. Return the location 

in the sy~bol table or the computed number in tae 

parameter SRCW and delimiter type in CTYPE. 

VLINT - Translate Vt formula into qrapa structure. ~aintain a 
2 

value stack (VSTK), a function stack (PSTK), semantic 

stack (SSTK) and a parse stack (PST!). 

\ 

PSTK 	 - Contains a stack of all non terminals not yet 

completed. 

http:PINDP.OW


SSTK - Cooontains the tokens from the input buffer which haTe 

not been matched with an element of a complete1 

production. 

VSTK 	 - the stack of numbers not already placed into the graph. 

PSTK 	 - the stack of arguments of a function (1STK[1] is alvays 

the function symbol of the selector being parsed). 

As tokens are accepted from the input buffer, they 

are matched vith productions in PT. If a token does not 

match an element of a production vhich is a non terminal, 

the location of the non terminal is placed on PSTK and the 

production defining the nonterminal is tried (PROD and LOC 

determine tbe current element in PT under consideration). 

If there is no match, then try an altermatiTe definition 

of the non terminal. If there is no alternative, back 

down PSTI and try another alternative of this non 

If a token matches the element of PT under 

consideration, put this token in SSTI and try the next 

element in the production. If the complete production is 

matched, replace the matching tokens on SSlK with the 

appropriate nonterminal, back down PS~K to the previous 

location, process the indicated semantic rule (PROCESS) 
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and proceed. Once tbe productions in row 1 of PT are 

completed, the expression is said to be syntactically 

correct. 

PROCESS - Fxecute the semantic rule for the production (-PROD). 

Briefly, node assignments are made using the elements in 

!S:K, values in the reference are assigned from elements 

in VSTK. The ~N'AL and BilL fields of the sYMbol table 

are updated and the type of a node is determined. Links 

betveen Yariables and functions are assigned recalling 

that FSTK[1 1 contains the location of the function. 

U.3 iL Pormula Kanipulation
2 

SUBG1 - Deter.ine if the graph in G1 is a subgraph of the graph 

in G2. If ALLSUBG is 1, then find all subgraphs of G2 

which match G1 and apply ADDCONS (for restrictions). If 

ALLSUBG is 2, tben find all subqraphs of G2 which match G1 

and apply lLLC (lQ7 procedure). The procedure ScrBG1 

selects a starting node of G1 and a matching node of G2. 

SUBG produces a spanning tree of G1 from the starting node 

calling match to determine for each pair of nodes whether 

they matcb. Por eacb pair of matching no1es, ASSIGN 

records the correspondence. 
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TRI~G - Trim a list of formulas to !AIS elements, return other 

formulas to FREEG. Place formulas with COST[31 into!Q 

(consistent formulas). Instead of sorting a linked list, 

the array CA is sorted. Costs are assumed to be storei 

with each formula (calculated in COV!R). 

COSTG - Determine the cost function CT specified for the 

formula P. 

COY!? - Cover the set of formulas ES. Pirst, select an element 

of F1 to cover (G) and compute the initial partial star. 

for all nodes in a grapb, t~e flag COONT is set to 1. 

Tri. the partial star and appl, absorption. Porm a new 

partial star by calling NEVGP for each remaining ele~ent 

of the trimmed partial star. Once HCOISIST elements are 

in !Q, apply AQ1 (via AQSlT) to eacb consistent formula. 

Trim the list to one best element and remove elements of 

P1 coyered by this formula (set PP to false). Select a new 

ele.ent of P1 and repeat until r1 is exbausted. 

N~WGP - Add new selectors to tbe input graph to form a list of 

AL~ER or less new formulas. GO is the old generalization 

of G': direct association exists between nodes of GO and 

nodes of G1 (i.e. correespondence is 1-1 by row, not 

through ASSGN as with other correspondences). The 
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procedure forms only connected new graphs. 1 list of 

selectors which may be connected to the current graph is 

created in CANDID and sorted with respect to 'COST and 

SARG. All variables connected to existing nodes are 

flagged (COUNT=2) and then all function nodes connected to 

yariables with COUST = 1 or 2 are marked (COUNT=3) All 

count = 3 selectors are placed in CANDID. Then, a new 

graph (in SLST) is formed from the old one with a new 

selector and any relevant variables. BQUI' type functions 

are discarded if they have no more than 1 argument. The 

list SLST is returned to the calling procedure (C~'BR). 

u.~ AQ7 Complex ~anipulation 

lQSE! - Translate from VL representation (graph structure) to 
2 

'L represenataion (sequence of sets of Yalues). :reate, 
two sets of compxes, P1 containing subgrapbs of graphs 

with 'L set 11, and P2, the set of complexes associated 
2 

with c-structures (GSOB) isomorphisms with elements of tbe 

iL set 1~. The first element of 11 corresponds to the 
2 

part of the graph GSOB wbicb was consistent. the tvo sets 

of events are passed to the Q PROCBDURB WHICH RETURNS A 

F2. THIS !SCOP:ZD BACK INTO GSUB to form the extended 

reference qeneralization. 
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ALLC 	 - Translate from graph to complex and add to the list of 

complexes if not already there. llso, set up SLOe to 

relate iL yariables to symbols and find N'AR (number of, 

Yariables). Use assiqnments from the c-structure Gsue and 

the graph G1 for nodes with COUNT = 1 in Gsue. All 

meta-selectors are loaded in the first "ETATHI" VL, 
Yariables, the remainder are nodes with COUNt = 1 in 

Gsue. 

VL' - Input VL eyents from the file YL1EVE and translate to 
1 

complex storage. Call 1Q to find generalization and then 

print 	result. 

!P.!~P •. Trim a list of complexes .ith respect to AQCSTP etc. 

This is nearly the same as TRI~G but uses CPX structures. 

COSTP 	 - compute the cost of a complex. 

4.5 Add Nev Functions 

lOOSEL - find sets of nodes which haye the same label in the 

graph. Add a new selector with the same label except that 

ORDIR~ = true and PHO is the negatiYe of the original 

~NO. The neqatiYe PNO alvays indicates a predicate of this 

type. 



ADD~L - Add ~ST, LST type EXTMTY predicates. For each binary 

predicate whose argu~ents assume values from the same 

domain, add extremity predicates. 

ADDME!A - add meta-selectors to each formula in P1 and FO POL 

each unary function and function value, count the nUMber 

of occurrences of this pair in a formula and add a 

selector of that type to the formula (CO~PMS). Calculate 

P1COV and FOCOY and sort the list of meta selectors 

(TRIMM) • 

~.5 Sup~orting Routines 

ILl ME - input end of line from ClILE ·or the terminal 

Gr~CRPR - read one character from the TTY or CFItE 

PEOS - detect end of line on TTY or CFILE 

INSIDE - deter.ine if the set Y is a generalization of the set 
2 

V 
1 

E!TND - find the extent ion of' against V • 
1 2 

INIT - initialize variables and files 

N~WG - allocate new graph. 
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GIN,GOUT,SOUT - not used 


ADDCONS - add decision part of restriction (called from SUBG). 
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APP!JDII A 

!'he file EXPLAIN 

! 1 

~BE PROGRA~ HAS SELECTED AN EYENT E1 OP THE SET P1 WHICe 

HAS NOT BEEN COYEBED YET. PIRST, A LIST OP C-PORMULAS EACH 

COUTAINING ONE SELECTOR 11TH A ONART PUNCTION WILL BE GENERArEo. 

~HIS L!ST WILL BE TRIMMED TO VLaAY-STAR C-POBaULAS USING THE :osr 

CRITERIA POR rHE YL PART OP THE PROGRAM. DUBING TRIMMING, rHE 

CONSISTENT POR!ULAS ARE PLACED INTO THE MQ LIST (I.!. PORMULAS 

WITH COST PN 3 = 0). IP LESS TH1N ICO'SIST C-POBMULAS AB! II THE 

~Q LIST, EACH ELEMENT OF THE PARTIAL S~AR :S USED !O GENEPATE A 

NEW L!ST OF ALTERNATIVES EACH WITH O~E ~ORE SELECTOR THAN WAS 1M 

~HE PREVIOUS ELE~ENT OP THE PARTIAL STAR. A SELECTOR IS OILY 

ADDED TO 1 PRODUCT IF THE RESULT IS 1 CONNECTED GRAPH STRUCTORE. 

IF THE USER WISHES TO L!!IT THE IUKBER OP ALTERNATIVE PRODUCTS 

PRODUCED PR08 ORE C-FOR!ULA, THIS LIMIT aAY BE SPECIPIED BY 

SUPPLYING A NON-ZERO VALUE TO THE PARAMETER ALTIR. 

ONCE AT LEAST HCONSIST CONSISTENT C-PORKDLAS HAVE BEEI 

PPOoUCED, THE 1Q AL~ORITHK IS APPLIED TO EACH POP-MULA TO EXTEND 

THE REFERENCES OP SELECTORS AS MUCH AS POSSIBLE WHILE MAINTAIYING 

CCNS!ST!NCY. THEI THE BEST C-PORMOLA IS SELECTED (LQ) AS THE 

COVER. SEE HELP TPACE ONDER THE'P' OPTION rOR AN EXPLANATION OP 

THE T9AC~ PUNCTIONS •• 

U.TRI!~ID PARTIAL STAR 

~HE POLLOWIIG C-PORMOLAS REPRESEN~ TRE LIST OP ALTERNATIVE 

POSSIBLE CCJSISTEI~ PORMOLAS. ALONG WITH EACH POP.~OLA, THE COST 

~UNCTIOY YALUBS POR THE POR~ULA ARE PRINTED IN TBE ORnER OP 

~VALUATION. !HESE PORMULAS iERE GENERATED BT ADDING A SELECTOR T~ 

A PR~VIryUS INCONSISTENT PORaULA OR AT THE OOTSET, THIS IS A LIsr 

OP SELECTORS O? E1 WITH USlRY PUNCTICNS. ALL OF THESE POP.~ULAS 

~AVE ! CC~JECTED G~APH srEU:~U?E REPRES~NT1TION. IN AooI'!'IOtl, ANY 

EQtJIYAlENC:: TYPE SEl:!!CTOR (:i:.~.rSH(X1,X2)=SAM::]) IS BIUIRED TO 

HAV! AT LEAST TWO ARGUMENTS. 
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SELECTORS APE ADDED TO A PRODUCT C1 OSING THE 'OLLOWIN~ 

~.LGOP.::TH!!: 

1 ALL VARIABLES (I. E. ARG tHt.!NTS) WHICH APE 

CONt~ECTED TO SELECTORS IN THE PORDUCT C1 ARE LOCATED. 

2 J.LL SELECTORS WHICH ARE CONNECTED TO ANY 

VARIABLE IN 1 BUT NOT 15 C1 ARE STORED II A LIST. THrs 
LIST IS SOBTED WITH RESPECT TO iCOST. 

3 IF ALTER IS JOT 0, THEN THE LIST FROK 2 IS 

TRI~~ED TO ALT.!R SELECTORS •• 

a FOR EACH SELECTOR IN 3, & lEW C-FOR~ULA IS 

CREATED WITH ALL SELECTORS IN C1 AID ~HIS SELECTOR. ALL 

RELEVANT LINKS BETWEEN SELECTORS AND VARllBLES ARE 

!NCLODED. IF AN EQUIVALENCE TYPE SELECTOR HAS ONLY ONE 

VARIABLE II THE LIST FRO~ STEP 1, THE NEW GRAPH IS NOT 

ADDEO TO THE NEi STAR LIST. OTHERWISB, A NBW STAR LIST IS 

~OR~ED iITH ALL ~HES! ALTERNATIVES •• 

TRIKKBD PAR~IAL STIR 

THE PORKOLAS IN THE PARTIAL STAR ARE TRI~!ED TO A SKALL 

L!ST (~AXSTAR ELBMENTS) USING THE COST CRITERIA. THOSE FORKULAS 

iH-:CH ARE COISISTBNT AFE PLACED liTO THE KQ LIST. C-PORKOLAS ARE 

SELECTED ACCORDING Te THE FOLLOWING PROCEDURE 

1. FOR EACH COST CRITERION (II THE ORDER 

SPECIPIED), EVALUAT! THB COST OF ALL C-FORKOL1S. 

2. SELECT THE BEST KAISTAH PORKOLAS (I.E. THOSE 

iITH LOWES~ COST) AND INCLODE lLL FOR~ULAS WITH EQU!VALElr 

COST. TIO FORKULAS ARE EQOIVALAENT IN COST IF THEY ARE 

WITHIN 1 TOLERANCE OP E1CH OTHER. TOLERAIC.! !AY BE 

SPECIFIED IN ONE or TWO WAYS POR E1CB COST CRITERION. AN 

!~T!GER TOLERANCE IS AN ABSOLUT! 'ALUE, A TOLERANCE 

SET_EEN 0 AND 1 IS A RELA!IVE TOLERANCE. AN ABSOLUTf 

~OLERANCE CAN BE GENERATED PF~~ A RELArIVE T~LERANCE BY 

COMPUTING THE~lXIKUK AND MINI~OM COST VALUES IN TRE LIST 



OF POR~ULAS (~AI AND ~IN P.ESP~C~IVELY) AND ISSIGNIN; THE 

ABSOLUTE fOLERAJCE A!: 

AT = T~L~RANCE*(~AX-~IN) 
3. THE MAXSTAR B~ST FOR~ULAS ALONG WITH 

PQUIVAL~ST FO~MULAS ARE RETA!NED AND THE RE~IINDER OF THE 

FORMULAS AeE RE~OVEO FROM THE LIST. 

u. THE LIS~ OF FOg~UL!S IS EVALUATED USING THE 

SEXT C~ST CRITERION. WITH THE LAST CRITERION, ONLY THE 

BEST ~AXSTAR FORMULAS ARE RETAINED.! 

! 2 

THERE ARE ROW AT L~AST NCONSIST ELEMENTS IN THE MQ LIST 

(JR THE PROGRAM CA~ Nor GENERATE ANY ~ORE ALTERNATIVES). THE AQ 

?ROCFD9RE IS APPLIED TO THESE CONSISTENT FOR~ULAS. EACH FORMULA 

:5 PB!N'!'ED BEFOPEl'HE 1Q PROCEDURE AND. THEN THE RESULT AFTER AQ IS 

P~=NTED. THE COST FU~CT!ON 1 IS BE EVALUATED FOR TRESE FORMULAS. 

! 3 

THE BEST FORMULA IN THE ~Q LIST(LQ) IS SELECTED 9Y 

·~?IM~ING rHE LIST OF FORMULAS iITH I ~AISTAR OF 1. 

! II 

~RE AQ PROCEDURE !S APPLIED TO A SET OF VL1 EVENTS WHICH 

~E~ DERI'ED PRO~ A CONSIST!I! :-FOR~ULA AND THHE SET OF EVENT IS 

?1 lND FO. BELOW, THE C-FOR!ULA STROCTURE AND INPUT EVNETS ARE 

LISTED. THE VL1 V1RIABLES CORRESPOND TO THE NODES IN THE GRAPR OF 

!P.E C-FORMULl IBE GIVEN. IT IS KNOWN THAT THERE IS 1 CONSISTENT 

~-PO?MUL! WITH THE GIVEN STRUCTURE (I.!. ~BERE ARE VALUES POR TP-E 

?EFERENCES SO THAT THE PORMULA IS CONSISTENT). THE VL' EVERTS 

E~~R£S!NT DIPFERENt POSSIBLE SETS OF VALUES IN THE REFERENCE OF 

:-PO~~ULAS W!TH THP. SAM! STROCTORE :N EVENTS OP P' AND po. iE 

iANT TO INCLUDE AS ~AMYSUCH SETS OP VALUES WHICH CORRESPOND TO 

~V~NTS IN F1 AND TO EXCLUDE ALL SUCH SETS WHICH CORRESPOND TO 

~'~N~S OF F~. THE EVENTS ~F SET 1 BELO. !NCLUDE SETS ASSOCIATED 

.!~H !VENTS !N F1. EVE5TS OP S!T 2 BELOW !NCLODE SETS O~ 

~!PER!NCE VALUES ASSOCIATED WITH EVENTS IN FO. 
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! 1 q 

AT THIS PO!NT, YOU ~AY CHANGE SO~E P1R1METERS, SEE A RULE 

!~ ~H~ 'E~ORY, OR SEE !HE CURREN! PAaA~ETERS. IN ORDER TO CHANGE 

~ PAP.A~ET!R, ENTER ~HE PARA~ETER N1ME fOLLOWED BY THE PROPER 

S~!C!f!C_TIO!S. SO~E PARAMETERS REQUIRE 10 VALUES (PRULE), SO~E 

~EQU!RE ~NE (TRACE) AND SO~! REQU!E! 2. IN GENERAL, ILL YOU RAVE 

~O DO!~ ES~~~ THE FIRST FOUR LETTERS OF THE P1Rl~ETER NAME, THEN 

rRE VALUE 05 TWO VALUES AS INTEGERS. l~Y DELIMITERS "AY BE USED. 

aNE EXCEPTION TO ~HIS IS ~HE PAPA!ETER 'COST WHICH MUST BE ENTERED 

:N A PAP-TICULAB FOR~AT. FOR PURTHER EIPLANATION Of THE P1RA!ETERS 

AND iHAT THEY 00, TYPE 

HELP <PAR1~ETER NlftE) 

!O SEE A RULE IN THE KEMORY, JUST ENTER THE BULE NUMBER. 

~O RE~URN TO _SAT YOU WERE DOING, ENTER 

QU!T 

!100 

TRACE PARAMETER 

Tars PAP.AftETER ~l! HAVE A SET Of V1LUES FROM 1 TO 10. 

EACH VALUE R!LAT!S TO 1 TRACE OF 1 PARTICULAR lEATURE Of THE 

?R0G~'~. THE '!LUES CURRENTLY KEANINGPOL ARE THE FOLLOWING: 

1 PR:NT ALL )P ~HE C-FOBMULAS WHICB IRE GENERATED 

PP.O~ A PREVIOUS LIST OP C-PORKUL1S. AT THE BEGINN!NG, 

ONLY C-POR~UL1S INVOLVING A SINGLE SELECTOR WITH A UN1RY 

FUNCTION AR! GEIER1T!D. ON SUBSBQUENT PASSES TRBOUGH THIS 

~PACE, Nli SELECTORS ARE ADDED TO THE THOSE FOR!ULAS 

~Ea1IH!NG AfTER TPla~ING WHICH FORK CONNECTED GRAPH 

STRUC~U~ES. IF ALTER IS NOT 0, THEN ONLY AT 50ST ALTER NEW 

fORKULAS ARE lDDED. PBIN~ THE fORKULAS LEFT AFTER 
!~I~!ING. DURliG TRI!MING, ALL CONSISTENT FORMULAS ARE 

?EMOV~D fRCM THIS LIST AND PLACED IN THE KQ lIST FOP. 

SUBSEOUES~ paOC!SSING BY !~E AQ ALGOR!TR~. THESE ~AY BE 

LIS!S9 BY USI~G TRACE 2 3ELOW. 

2 PRINT ALL CONSISTENT F)RKULAS. EACH FOR"ULI IN 
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THE !Q LIST IS PRINTED BEPORe AQ GEN!RAL!ZATION AND THEN 

THE RESULTING POR~ULA AP~ER 10 GENERALIZATION IS PRINTED. 

3 APTER PULL GENERALIZ1TrO~, THE BEST MO IS 

SELECTED (LQ) AND ~RINTED WITH THIS TRACE PEATURE. THE 

NEXT FVEtT FROM P1 IS THEN SELECTED AND THE ENTIRE PROCESS 

IS REPEA~eD. THE FINAL COVER IS ALiAYS PRINTED. 

4 ALL INPUT EVENTS TO THE 10 P30CEDURE ARE PR!NTED 
WITH WITH rHIS TRACE. ~N THE PIRST PASS, THESE MAY Nor BE 

ALL THE EVENTS AND THEREPORE THE EVENTS APE PRINTED POR 

FACH PASS THPOUGH rHE 10 PROCEDURE. 

S THE SELEcrED COMPLEX PRO! THE CURRENT PASS 

THROUGH THE AQ PROCEDUPE IS PRINTED IN AQ PORMAT. 

6 PRINT THE SELECTED ftETA PUNCTIONS 

7,8 NOT USED 

9 PRINT ALL ALTERNATIVE GENERALIZATIONS OP THE 

EIENT 

10 PRINT EVENT E1 WHICH IS TO BE COVERED 

TO TURI 01 ANY TRACE PEATURE, ENTER 
TRACE I .HEPI I IS THE NUMBER OF THE TRACE PEATURE WHICH 

:5 T' BE !URNED 01. TO TOPN OFP THE TRACE PEATURE,ENT!R 

TRACE -! iHE?E I IS rHE NUMBER OP THE FEATURE iHICH IS T3 

9! TURNED OFP. TO STO? rHE PROGRAM AT EACH TRACE PEATURE 

(poss:etY TO CHANGE SOftE PARlSETERS), YOU ~AY EN~EB 

STP ! _HERE I IS THE ASSOCIATED TR1:E PEATURE. THE STOP 

~AT BE RE"OVED Bt ENTERING 

STP -I 

!21'\0 

lQCUTP 1 

TN ORDER ro S?EED UP THE 1Q PRO:BDURE, ONLY CUTP1 EVENTS 

A~~ COSSIDE?~D ~~ :HF COST FUNC~ION 3. :HE DEPAUlT VALUE IS 2~ 

9ry~ ~AY BE CHA~GED BY ENTERING 

~QCU:?' I iHfR~ ! IS THE NEW VALU! OP lQCUTP1 

! 3" f') • 



'Q!1IST1R 
THE lQ~lIS~AR P1RA~ETER IS THE M!XSTA2 PARA~ETER USED IN 

~HE AQ ~POCEDUP!. THIS SPECIfIES THE NU~B£R OF ALTERNATIVE 

CO~PLE~ES IN THE CURRENT PARTIAL VL1 TYPE SIAR. 

AQTOLERANCE 

THIS PABAftETER SPE~!FIES THE TOLEPANCE FOR THE ITA :osr 
PU~CTICN. IF IT IS A~ INTEGER, THEN IT IS ASSUMED TO BE AN 

ABSOLUTE VALUE; IF IT IS A VALUE BETiE!S 0 AND 1 THEN IT IS! 

?ELAT!VE VALUE WHICF. IS CALCULATED BY DE!ER!!NING rHE M1XIMU! AND 

'I~!~UM COST PUNC~IONS IN THE STAR AND THEN OBTAINING AN ABSOLUTE 

VALUE WH!H IS CALCULATED AS FOLL0WS: 

A5S0LUTE V1LUE = T'LE~ANCE • (MAX - MIl) ALL COMPLEXES 

iITH!N THE ST1B WHICH HAVE COSTS WITHIN ABSOLUTE VALUE TOLERAICE 

ARE CONSIDERED TO BE EQUIVALENT WI~H RESPECT TO TRIMMING. 

THIS VALUE :S SPECIFIED BY ENTERING 

!QTOLERAHCE(I)=T WHERE I MEANS TH1T THIS TOLERANCE IS 

ASSOCIATED iITH THE ITH COST FUNCTION AND T IS THE T~LERAN:! !N 

~ry!D~E~HS (IT MOST BE AN INTEGER) FOR EXAMPLE: 

AQTOLERANCE(2)=2CC SPECIFIES THA! ALL COMPLEXES iI!B THE 

S~~OND CJST FUNCTION VALaE WITH!N 2 ARE EQUIVALENT. 

THE StNTAI IS SOMEWHAT RELAXED TO REQUIRE ONLt THE FIRST 

!OryR LE~TER OF THE PARA~ETER HAaE (!.Q. AQTO ) AND THEN TWO 

!ry~B~RS iITH ANY D!LlaITERS iHI:a toU DESIRE. E.G. AQTO 2 200 IS 

~NTERPRETED THE SAME AS THE ABOVE EIA!PLE. 

J.QCRIT 
~HIS PARAMETER SPECIF!ES THE ORDER OF APPLICATION OF ~OST 

CRITEPIA. FeR THE AO PROCEDURE. SIX CRITEFIA APE CURRENTLY 

AVAILABLE 

1 !RE No~eEl OF NE~ VL1 EVENTS WHICH ARE CCVERED 

ALTHCUGH THIS IS Nor THE NUMB~R CF C-FOFMULAS 



WHICH lEE COVERED, IS ~AY BE A CLOSE APPROXI~ATION IN 

CERTA!N CASES lND RUNS ~UCB ~ORE QUICKLY TRAM COST 3 

2 THE NUMBER OP SELECTO~S IN A CO~PLEX WHI:R DO 

NOT RA'E * IN THE REPERENCE 

3 ~HE NU~BER OP C-POR~ULAS WHICH ARE ACTUALL 

COVE~ED BY THIS COMPLEX. TRIS IS eORE TI~E CONSUMING TBAN 

1 BOT ~AY ~IVE BETTER RESULTS DEPENDIIG ON THE PROBLEM_ 

4 THE SOM OF THE COSTS OF VARIABLES IN THE 

COMPLE!. 

5 THE NU!BER OP EVENTS IS TRE VL1 SET 1 

6 THE NU!BER OP EVENTS COVERED IS THE VL1 SET 2 

THIS PARA!ETER "AY BE ENTERED BY TYPING 

AQCRIT (I) = J 09 AQC1HT (I) = -J iHERE I SPECIFIES THE 

OaD!R OF EVALUATION 01 THIS CRITERIOS AND J IS THE CRITER!ON {! 

AND J IN THE INTERVAL (1 •• 6]. THE paR MAT OF THIS SPECIPICATION KAY 

BE RELAXED TO ONLY SPECIPY rHE PIRST FOUR LETTERS OF THE PARAKETER 

NA~E (AQCR) AND THEN TWO NO!BEFS, I AND J. 

!6CO 

AQNF 

THIS PABA~!TER SPE:IPIES THE NU~BER OF AQ COST CRITERIA 

WHICH ARE to BE USED. IT MUST BE IN THE INTERVAL [1 •• 6] 

!71)O 

'COST 
THIS PARlfSETEB SPECIPIES THE COST OP A VARIABLE. 

INITIALLY, ALL 'ARIABLES HAVE COST OP O. TO CHANGE THE COST OF A 

Vl~IABLE, ENTER 

VCOST«VARIlBLE NAME»=II WHERE VARIIBLE KAK! IS THE NAM! 

~p THE 'lRIABLE (03 DESCRIPTOB) WHICH IS USED IN TH! ROLES. II IS 

THE COST OF ~H!S VAP.IABL~ (IT ~AY BE N~GATIVE). THE SYNTAX IS 

:~PCRTAN! p.E~r, YOO ~UST USE LEFT AND PIGHT BRACKETS '( •• )' .!I.liD 

LE!V~ NO SPACES. 

E1.AMPL!: VCCST(SHIPE1;-2 SE~S THE COST OP THE DESCRIP~Og 

S~APE TO -2. 
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VLMAXSrA& 

THIS PARAMETER GIVES THE !AlSTAR PARAMET~P F3R TBE VL2 

PA?! ~F THE PROCEDURE. IT SPECIFIES TRE NU!BER OF ALTERNATIVE 

~-~~~MUllS WHICR ARE RETAINED IN A PARTIAL STAR IN EACH STEP. 

!9~O 

'LTOLERANCE 

THIS ?ARA!ETER GIVES THE TOLERANCE POR THE ITH COST 

~UN~TION FOR C-FORMOLAS IN THE VL2 TRI~aING PROCEDURE. IF I! IS 

!5 INTEGER, THEN I! :S ASSryMED TO BE AN ABSOLUTE TOLERANCE, orHER 

W!SE IT IS RELATIVF TO THE ~AI!MUa AND MINIMO! COSTS IN TRE 
PART!AL S!AR. rHE VALUE IS ENTERED IN HONDRE~HS (SEE 

!QT01EF!NCE). 

EXAMPLE: VL~OL(3)=200 SPECIPIES THlT THB THIRD YL2 cosr 
C~ITERION (VLCRIT(2» HAS AN ABSOLOTE TOLERANCE OP 2 (=2.0C) 

!1COO 

VLCRIT 

TH:S PAFAMETER SP!CIF!ES THE ORDER IN WHICH COST CRlTFFIA 

ARE ~O BE APPLIEO IN TRI~MING OF C-FORaULAS. POOR CRITERIA APE 

CURRE~TL! AVAILABLE: 

, THE MEGATIVE OP THE NU!BER OP EVENTS OP P1 
COVERED BY TBIS C-POR!ULA BUT NOT BY ANY PREVIOUS LO 

2 THE lUMBER OF SELECTORS IN TBE C-PORMULA. 

3 THE MUM Bra OP EVENTS IN PO COVERED BY TBE 

C-POP.MULA 

ij THE TOTAL SUM COST OP VARIABLES IN SELECTORS. 

:F A FUNCTICN APPEARS MORE THAN ONCE IN THE POR~ULA, THEN 

!T IS CJUITED FOR EACH APPEARANCE, NOT JUST ONCE. 

:81S PAPAKETER IS SPECIFIED BY ES~ER!NG 

'LCR!T(!)=J WHICH SPECIFIES THAT ~HE ITH CRITERION IS 

~U~BER J ABO'!. 
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!XAMPLE: VL~P.IT(1)=3 

!110~ 

VLMP 
THIS PARA~ETER SPECIfIES 7HE Nu~aER OP COST CRITERIA WHICH 

IB! TO BE USED IN THt VL2 TRIMM!NG AND SELECTION PROCESS. 

!1200 

NCCNSIST 

THIS SPECIfIES THE MINIMUM NOMBrR Of CONSISTENT FORBULAS 

WHICH A~E TO BE GERERATED IN THE VL2 PART OF THE ALGORITHM. EACB 

O~ THES! C-FORMOLAS IS GENERALIZED BY THE AQ ALGORITHM. 

!130C 

ALTER 

THIS PAPAME!ER REPERS TO rHE GENERATIOH OP CONSISTENT 

F'~MULAS AND SPECIFIES THE NUMBER OF NEW FORMULAS WHICH WILL BE 

?~RM!D BY ADDING SELECTORS XO IN EXISTING MEMBER OF THE PARTIAL 

STAR. ONLY NEW SELECTORS ARE ADDED WHICH WILL FORM A CONNECTED 

;RAPH STRUC7URE. EQUIVALENT SELECTORS ([SB(X1.X2)=SAME) ARE 

ADDED ONLY If rHERE WEBE T.O D~M~T OF. !NDEPENDENT VARIABLES IN THE 

J.~GUM!NT LIST OF THE SELECTOR IN THE ORIGINAL FORMULA OF THE 

~~RT!AL STAR. 

IF ALTER IS 0, THEN A NEi C-FORMULA IS GENERATED FOR ALL 

SELECTOPS NO! YET USED IN THE CURRENT C-FORMULA lND WHICH POR! A 

CONNECTED SUBGRAPH. 

PROLE 

THIS PARAME~ER PRINTS THE P.ULES AS WELL AS THE RULE 
NUMBERS AT EACH STEP. TO SUPRESS PRINTING RULES, ENTER PRULE F. 

:J PESU~E P9:NT!~G RULES, ENTER paULE. THIS MAY BE OS!D If THE 
~ryLFS A3E VEFY LARGE AND PPQO!RE A LONG TI~E TO PRINT ON THE 

!150~ 
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NO PRULE 

THIS PAnA~ETER TURNS OFF THE PRINTING OF BULES. SEE 

?PUL:'. 

NOTE.!C:' 

~HIS PARAMEIERS ALLOWS TH~ USER TO TURN OFP A TRACE 

F~~TUR! (SEE ~PACE) TO TORN JPP A TRACE PEATURE !, ENTER 

1fOT~ACE I 

! 1700 

QUIT 

RETURN TO THE CO~~AND LEVEL. THE PROGRAM WILL RESUME FRO~ 

:OBE LAS~ POrN'!. 

HELP 

HELP GIVES A LIST OF ALL PARAMETERS walCH ARE UNDERSTOOD 

~T THIS POINT 

!19f'(' 

PARA"E~!FS 


LIST COPPEN~ VALUES OF PARAMETERS 


!20CC 

S1? 

HALT rHE PROGRAM AT A PARTICULAR TRACE FEATURE. 

~~NEPALLY, TRIS KAY BE US~D TO GET AN EIPLANAT!ON OP iHArs 

?APPFNING CR TO CHANGE SOMB PA?AME~ER. 

!21t)" 

N'JSTP 

~U3N OFF THE S~8P:N A ~RACE. TO TORN OPP TH! STOP POR 

~RACE F!lTORE I ENTEE 

'lr;s~p ~ 
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!220~ 

QUICK 

7H!S TRUNS aFP ALL TRACES 

!230f\ 

DETAIL 


7HIS TPUNS ON ALL TRACES. 


!240C 

'ZIPLA IN 

THIS ~U~NS ON ALL TRACES AND S~TS ~LL STOPS 

!250Q 

B?IEP 

THIS SETS TRACE OPTIONS 10 AND STOP OPTIONS 10 

!260~ 

iTYP! 

ENT!? VTYPE IN THE SA~! PORHAT AS VCOST. THE TYPES ARE: 

1 - NOHIN AL 

2 - ~N'!ERV!L 

3 - STRUCTUREO 

PIn NT 

!HIS PARA!E!EB REQUESTS A LIST 0' THE !ETA SELECtORS 

:URP!NTLY SELECTED, THI DHAIN STSUCTURES, THE INPUT BULES OR 

RESTRICTIONS. ENTER: 

PRINT H FOB ~!TA SEL~CTORS 

PEIN! 0 FOR OORAllS 

PR!NT R FOi PESTRICT!ONS 

PRINT? POR INPUT D!CI5!O~ RULES. 

~ETATRI[! 
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THIS PARAMETER SECIF'IES THE NUMBER OF !ETA FO NCTrONS 

SEL!:CTED. IT SHOULD BE L!SS :'HAN GSIZE. IF IT IS 0, THEN NO SETA 
FUNC'!'IONS APE COMPUTED. 

!290r 

LQST 

THIS ? AP. A~ E'! E R (ON BY oEFIULT) STliIPS EACH QUTPOT COf!PLEX 
F!W!! THE AQ7 PPOC BOUF. E. TO TURN OFF, ENTER LQST P. 

! 5 

THE RFSULT CP THE AQ APPLICATION IS GIVEN BELOW. IF rHIS 

:S NOT CONSISTENT, MORE EVENTS WILL BE ADDED TO SET 2 AND AO 

3EPEATFD. IF I! IS CONSISTENT, THEN IT WILL BE TRANSLATED BAC~ 

!NTO A V12 FORMULA A~D STORED IN THE lEi ~Q LIST.! 

!10 

AN EVENT E1 OF P1 HAS BEE SELECTED. (F1 IS THE SET OF ALL 

CO~DIT!ONS WHICH HAVE THE DESIRED SET IN THE DECISION PART; THE 

SE! PO IS THE SET OP ALL OTHER CONDITION P1RTS KNOWN TO TRE. 

PROGP.A~). THIS EVENT E1 iI~L BE COVERED BY A C-POR!ULA (CONNECTED 

CONJUNCTIVE VL2 POR!ULA) WHICH IS CONSISTENT WITH RESPECT TO lLL 

FO~MULAS OF FC (I.E. COVE!S 90 POP.!ULA OF FO). bNCE A COVER (LO) 

OP F1:5 FOUND, ALL EVENTS COVERED BY THIS LO ARE RE!VED PRO! P1 

AND THE NEXT ~LE!ENT OF P1 rs SELECTED UNTIL NO SOPE ELEMENTS CAN 

'BE FCUJO IN F1. 

!21 

!NTEP RESTRICTIONS 

THIS CO!!A!D ALLOWS THE USER !O ENTER RESTRICTIONS WRICH 

i!LL BE APPLIED TO ALL THE EVENTS iHtCR iILL BE INPUT LATER 

?EST?I~T:ONS S!"PLY A~D NEW INFO~ATION TO THE EVENT BY APPEND!N~ 

CE?T!!N SEL~CTORS TO THE EVENT. THE INPUT POR"AT REQUIRES A 

PR)OUC: OP SELECTORS WHICH FCR~ A CONNE:TED GRAPH REPRESENTATION 

~~LLOWED 9Y '=)' INO A SELlCT~& WITH A FUNCTION WY~BOl AND 

~?GU~!~TS ~H!RE EACE ARGUMENT APPEA3S ~N THE CONITION PART OF THE 

RUL! SO!ll!WHEBE. 

E~U!PL ~ 
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[LEFT (X1 ,12) 1[ LEFT (X2, X 3) ]= >( LEFT (X 1,13) ]. 

[5TA (!1) =1 ][ PART (X1 ,L') ]=>( COND (L 1) =* ]. 

!22 

~OD!FY gULES (EVEHTS) 

THIS CO"MAMD ALLOiS A OSER to ADD 08 DEL!TE AN EVENT !RO! 

~g! SYSTEM. AFTER Ta! OSER ENTERS THE CHARACT!! M' THE PR'GRA! 

ASKSS IF YOU WANT TO ADD OR DELETE A RULE. ENTER A OR D. 

ADD A RULE 

ENTER A, THEN ENTER THE RULE. THER ROLE "AY BE BROKEN 

~.~RSS SELECTOR 

BOUNDARIES IF IT WON'T FIT ON ONE LIIE. IP YOO (lUKE! 

!HSTAK!, YOU 

!UST REEN!EB THE ENTIRE ROl! FROM THE BEGINNING. SEE BULE 

SYNTAX 

BELOW. 

D!LETE A ROLE 

ENTER D. THE PROGRA~ LISTS ElCH E'ENT KNOWN TO THE 

SYSTE!. AFTER 

EACH EVENT IS LISTED THE PROGal! ASKS IF IT IS TO BE 

DELETED. ANSWER: 

Y - TO DELETE THE ROLE 

N - TO RETlIN THE RULE AND LIST THE NEXT ONE 

Q - TO RETUR~ TO THE CO!MAND !ODE•• 

RULE SYMTAX 

A ROLE CONTAINS A CONDITION PART (PRODDCT OP SELECTORS. 

ABO l DEClsrON PART (1 SINGLE SELECTOR lITH A O-ARY FONCTION OP 
DECISION VARIABLE) FOLLOWED BY A PERIOD (.). EACB SELECTOR IN THE 

=OMDITI0N PART HAS A PUNC!:ON SYMBOL POLLOWED BY ALIST OF 

.!GU~ENTSS SEPARATED WITH ','. THE FUNCTION SYftBOL IS A WAME WITR 
LESS ~HAT 1C CHARACT!RS. THE ARGUMENTS CONTAII A NAME (THE NA!E 

OF A GROUP OPCJ~PAaABLE DU!, VARIABLES) AND A NUMBER WHICH 

D:~T!NGU!SHES THIS !SGOK!NT F?OM OTHERS JF THE SAME GROOP (E.G. 

Y1 OR CAPA). THE F.EFEPENCE KAY BE OKIt:ED (!N WHICH CASE IT 

ASSO~ES THE 'ALOE 1), IT eAY B! • (ALL VALOES), A L!ST OF INTEGERS 
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S!'PAllATEO BY COMMAS, OR A PAIR OP INTEGERS SEPARATED BY.. (THIS 

SP!CIFIES A RAIGE OF VALUES AND TELLS THE SYSTEM THAT THE FON:rIOI 

HAS AI :NTERVAL DOMAIN STRUCTURE). 

SELECTOR EXAMPLES: (SH(11)=1,21 [P(11,X2)] [SH(A1)=*] 

[SIZE(L1)=1 •• 6] 

~0LEE~AMP L E : rSH (X 1) ;; 3 ]( Q (11 , 12) ] = > [ 0;; 1 , 2 ]. 

!23 

COVER A SE~ OP FORMULAS 

THE SYSTEM WILL ASK WHICH SET. EITER THE NUMBER WHICH IS 

TP.~ DEC~SION YALUE WHICH IS TO BE GENESALIZED. YOU WILL PROBABLf 

WISH TO ENTER 'P' AID SET SOME TRACE AND STOP OPTIONS BEFORE 

ACTUALLY INITIATING THE COVER PROCEDURE. (SEE PARA!ETERS 

QU!CK,D~TAIL,B?I!F ETC.) 

!24 

CHANGE PAaA~ErERS 

!NTER P TO CHANGE PARA~ETERS. OHCE YOU ARE IN THE 

PARAMET!R MODIFICATION SI:TION, . TYPE HELP FOR FORTHER 

EXPLANATION. ALSO, WHEN THE PROGRAM STOPS DORING A TRICE, YOU MAY 

!N~ER P ~O GtT THIS PROCEDURE. 

!25 

ENTEF DOMAIN STRUCTURES 

ENTER E AID THEN EITER A RUL! WITH PUNCTION SYMBOLS 

WITHOUT ARGUMEITS. ENTER THE LOiEST LEVELS OF GEIERALIZA!II 

FIRST. ENTER ~ AND THEN THE RULE FOR EACH GENERALIZTIOH RULE. 

EXAMPLE: [SH=1,2,U];)[SH;71. 

!215 

HELP 

YOU MAY ENTER 'HELP X' WHERE X IS M,C,V,R,P,L,S, OR!!N 

JR'E? to CsTA:N AN EXPLANATI~ OF ElCH OP ~HESE COMMANDS. 

!27 

Vt1 ~COE 
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!NTEP tHI VL1 ~ODE JF ~ROGRAK OP!BATION WHICH BY~ASSES VL2 

CO~S!STEN~ C-'OR~OLA GENERATION. YOU WILL BE ABLE TO ENTER VLl 

~VEN!S IN A ~ODIFIED AQ7 FOR~AT Fa OM A FILE VL1EV!. THE FORMAT OF 

THIS F!LE CONTAINS A LIST OF EVENTS (VALUES OF VARIABLES) 

?~ECPEDED BY THE DECISION VALUE. FOR EXA~PLE, IF THERE ARE TWO 

!V!N~S !N SET 1 ~ND 2 EVENTS IN SI: 5, THEN ENTER INTO THE FIL!: 

1 0 1 3 

5 1 1 3 

5 1 1 2 

1 1 1 1 IN THIS EXA~PL! THERE ARE THREI VARIABLES. NOTICE 

~HAT !HE CRDE! OF EVENTS IS IRRELEVANT SINCE THE DECISION VALUE IS 

IMCLUD~D IN THE EVENT SPEcrFICATION. rHIS PILE MUST BE CPEATED 

8E?ORE RUNNING THE PROGRAM. 

IN ORDER TO RUN THE PROGSAK IN VL1 MODE, CREATE A F!LE IN 

THE ASOVE FORKAT CALLED VL1EV!. THEN RUH THE PROGRAM AND ENTER 

V. AT THIS PCIIT, YOU MAY ENrER DOMAIN STRUCTURES (IN THE VL2 

!ORM~!), FNT~R PARA!ETERS (THIS AllOWS OlE TO ENTER COST FUNTIONS 

AID !A!STA~ PARAMETERS ETC.) OR COVER ONE SET AGAINST A BUNCH OF 
'SETS OF EYENTS. • 

VARIABLE COSTS AND DOMAIN ~YPES (CHANGE DOMAIN TYPE FRO! 

!RE De~AUL~ (NOMINAL) TO INTERVAL) ~AY THEN BE ENTERED BY ENTERIN3 

~ AND ~HEN SPECIFYING EITHER VTYPE OR VCOST PARA~ETERS. ALL 

VARIABLES ABE LABELLED 'XI'. STRUCTURED DOMAINS ARE AOTO~ATICALLY 
SET EY THE E coaMAND. THE DOMAIN ~YPES AR!: 

1 - NOMINAL 

2 - INTERVAL 

3 - STPUCTORED 

ONCE THE EVENTS ARE READ INTO THE PROGRAM AND. ALL 

PAP.!~ETERS IRE SET, fOU ABE READY TO C~WER A SET 01 EVENTS. !NTEP. 

THE ~ COM~AND. THE PROGR1~ ASKS WHICH SET IS TO BE COVERED. 

~W~!~ ~HE NU~BEB WHICH CORRESPONDS TO THE SET _HICH !S TO BE 

:OVE?~D. THP. PPOGRAM TH!N ASKS _H!CH SETS ARE TO BE COVEEED 
AG~INS!. EN:!P A LIST OF INTEGE?S .HICH COPP.ESPOND TO THE SE~S 
!GA:NST .H:CH rHE ceVEB IS ro BE ~ADE. THE PROGRA! THEN PRINTS 
!HE COVERING. COMPLEXES • 
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ALL COHANDS EICEPT p~~ THE SOMBER OF VARIABLES AND SETS 

!NVOLV!D !N COVERING MAY BE ENTE~ED IN CPILE. 

!2~ 

L - EXTMTY PRED:CATE5 

ADD EX!~:Y TYPE PRECr01TES LIKE LST- AND MST

!29 

S - fQUlV PREDICATES 

ADD EQUIVALENCE TYPE PREDICATES (~.G [SB(I1.X2)=SA!E]) 



60 

APPEliOII 8 

The BOSS file which converts from CYB~R to DEC 

VS/S!'G!!ENTZD//W 

VS/$/:/. 

VS/PEAD(!F!LE/R~AD(f~Y/V 

VS/iF!TE (CF!LE/iF.ITE (TTY/W 

VS/~!TS!G(IFrLE/PE&DLN(TTY/W 

VS/POTSEG(OFIlE)/BPEAK/i 

VS/iRIT!LN(OF!LE/iFITELN(TTY/i 

vpt 

VF/P:lOGEAl1 VL2/ 

!! / ( * /: 5/ ; /*) / 

VS/<>/ /i 

V5/!05 (!!ILE)/EOLN (TTY)/i 
vpf 

<V1F/LAB::L/?;Vl1/(* /;'5/;/;*)/.> 

VSS*)S*/Si 

:'AB 3 

V5$(*$/*$. 

pi 

<tVF1S/*$?;VS$/*S /*S.> 

'!'AB 80 

!- 1 /"* IO 5 YST!:M= ?RI NT , PRINT=OEC 10, Ii AM E=' 'L2. PAS (11113,1374) t 

S*"*/· 

?EAOi -1=JCL 

POP 

V5/+P!E!/ OB PRES/i 

VS/T?SLT+/TR5LT OR /i 

VS/*TRSL!/ I!O TFS1T/i 

VS/+[ / OF [/i 

VS/+ (/ OR [/W 

V5/V1 */V1 ASD/i 

VS/CVAL[ Il*/CVAl[Il AND Ii 

VS/CVAl[I1+/CVAL[Il CR /i 

VS/!CLN (:F!lE/EOlN (TTY/i 
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APPENDIX C 


PROGiU ~ LI STING 
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(*VL2·)
(*$ 0+ 

Vl2-SYNTHESIS OF VL2 FORMULAS 
~H!S P~OGRAM SYSTHEIZES VL2 FORMULAS JSEPRESENTED AS DECISION ROLES) 

~HICR ARE GENERALIZATIONS OP A SET OF OP l2 FORMULAS. ASSU~TIONS ARE 
:'H E FOLLOWI KG: 

1. ALL VARIABLES ARE EXISTENTIALLY QUANTIF!ED AND REPRESEN~ 
DISTINCT VALUES OF THEIR D'KAIN.
2. EACH EXPRESSION IS ASSUKED TO BE A PRODryCT OF SELECTORS IN VL2 
iITH ATOMIC FOR!S WHICH A~E FUNCTINS OF SIKPlE VARIABLES 
3. E~PRESSIONS AFE REQUIRED TO BE IN A FORK WHICH CAN BE TRANSLATED 
!NTO A CONNECTED GRAPH. MORE PREDICATES "AY BE ADDED BY THE USER ro ASSURE 
T~IS. . 

THE PROGRAM GENERATES lARGER AND LARGER PRODUCTS OF S£LECT'RS 
walCH COVER A SPECIFIC ELEMENT OF THE SET OF FORMULAS WHICH AR!' 
TO BE COVERED. waEN ONE PRODUCT !S FOUND WHICH DOESNT COVER 
ASY FORMULA IN OTaER SETS, AN AQVAL/1 TYPE PROCEDURE IS CALLED 
TO EXTND THE REFERENCES. COVERING IS TESTED BY A SOBGRAPH 
~ATCHING ALGORITH! WHICH FINDS A SPANNING TREE or TBI SKAlLER
OP THE TWO GRAPHS AND TRIES TO PIND A TREE IF THE lARGER 
GRAPH WHICH MATCHES. A BACKTRACK MECHANISM IS BUILT IN TO 
TO BACK DOWN THE TREE IF SOME KATCH FAILS. 

ANY DESCRIPTOR FOllOWED BY A NuaBER IS A DUK!' VARIABLE. 
lSING Vl2 ON THB CYBER 
tOPI lES: 

THERE ARE SEVERAL PILES WHICH THE PROGRA! USES. THEY ARE BRIEFLY DES:RIBED 
3ElOW: 
!FIlE - INPUT PROM TTY 
OFIlE - OUTPUT TO TTY 
JUT PUT - OUTPUT ERROR KESSA3!S AND DEBUG OUTPUT 
STABTBES~RggiAiA~siDS ~~s~I~~+o~~ ~N~5WT~~~Biif~ I¥I¥Hili;D~~J ~iC~~PTY. 

SESSION (o-COMMAND).
TABLES - PARS! TABLE WHICH CONTAINS VALID SYNTAX OF Vl2 BXPRESSIONS 
,FIlE - STORAGE OP INTERNAL RULE FORMAT. THE Q-COMMAJD AUTOMATICAllY 

STORES RULES INTO GPIlE AND THE SYMBOL TABLE INTO STlB. WHEN THE 
:FIl~R~G~~'I5iAlE~g~~A~~EF¥~~:S ~JDcg~:rN~~EA=iARE:~;KT~~T~I~~¥ELINE MUST 

E! BLANK FOLLOWED BY LINES OP INPUT A ONE WOULD ~ITER OJ THE TERMINAL 
~UNN!!G THE PROGRAM 

TYP!: VL,INPUTtCUTPUT <V • OBJECT CODE FOR PROJRAM> 
<~NTER CARR1IGE RETURN AT 1>

3U!LOrH3 THE RULE BASE 
SCRATCH STAB AND GFIlE (REIURN,STAB,GFIL£).
BUILD A COMMAND FILE (CPIlE).

USE COMMANDS M AND A AS POLlOWS: 
<Bll NK> 
! <COM!AND TO ftO DIPY RULE BASE> 
A <COMMAND IO ADO RULE TO BASE> 
(SH(l1)=1 ISH(X2)=1 ][P(X1,X2)=1] <PlRT 01' RULE>
-)[ D=1 J. . (CONS EQU ENC!>
M ' 
A 

AlWAy~S~tl~~;t~~Sf(fialE1J~tAXl'~~~IciJ~>[~RiJISE SHOULD POR~ A 
CONIECTED C-GRAPH {CONJONC:IVE GRAPH) WHEN TRANSLATED, :ONSEQ
SHOULD BE 1 SELECTOR WITHOUT ARGUME~~S. 

~O ENT£R TH! RUlIS INTO THE RULE BASE, RUN THE PROGRA! 
AND FN:Ee THE COM~AND (8).
!XA!INING OR DELETING aULES 

~~iEeo~gf~gI=GF5rfo~~~Ew~~~E6.RU~H~H~R5~~~~A~s:~Dw~~~~RSE! yOU

WAN! TO LOOK AT ENTEP THE SET (1 TO 5). !N RESPONS! ~O 
!RE COM~AMD DEL~TE RULE, ENTER 1 (DELETE THE RULE JUST PRINrED
OryT), N (DONT DELETE THLS RULE) OR Q (RETURN TO COMftAND LEVEL).
CHANGE P1RA"ETERS

ENTER THE P CCK~ANDAND THEN THE PARA!'!ETE~S WHEN ASKED.
ADD DOMAIN STRUCTURES 

ENT!? E CO~~AND AND THEN TH£ STRUCTUPE. THESE STPUCTUPES APE 
SOT CURPENTlY STeRED FRO! ONE EXECUTION TO THE NEXT. ENT!P 
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TRE STRUCTURE AS FOLLOWS: 
E <E COIII{MIND> 

NOTE ~~~T1T~E36iJc~~~~ol~]iRE GIVEN W:T~OOT ARGU~ENTS AND THAT 
EL!MENTS IN THE REFERENCE ARE SEPAPATED BY COM~AS. THE ~NTIP.E 
RULE IS TERMINATED RITR A PERIOD. 
COVER SET OF RULES 

ENTER THE C COMMAND IND THEN THE SE~ ~H:ca IS T~ BE COVERED. 
TH! PROGRA~ PRINTS OUT INTERMEDIAT! RESULTS: 
1. EACH CONSISTENT FORMULA IS PRINTED 1S IT IS FOUND 
2. !F IT IS NO! ALREADY IN THE STAR, THEN THE GENERALIZATION 
OF THE FOR!ULA IS PRINTED ALONG WITH STEPS IN THE GENERILIZATI~~ 
PROC'!'!SS
3. THE RUL! WHICH IS SELECTED IS PRIN!ED AND ALL FORKULAS 
WHICH IRE COVERED BY THIS FORMULA ARE LISTED.*) 

PROGR1~ VL2(0[JTPUT,IP!LE,OFILE,STAB,GFILE,TA9LES,CFILE,EXPLAIN,VL1EVE);
LABEL 1,2,3,~,S,99;

CONST 
SYKSZE = 3~; t*' OF DESCRIPTJRS +' OF DUMIII{Y VARIABLES +1C => ' RO~S IN STAB*)
NOES = 1S' (~NUMBER OF ENTRIES IN DSTRUC RECORD *)
GSIZE = 3t: (*' OF DUKK! VBLS + , SELECT~RS IN IN IYEM! + 10 => • NODES IN G*)
MHVAL :: 15; (* MAXIMUM NUKBER OF VALUES IN ,)O~AIN*)
KLNK :: 18; (* IUXIMU!. t OF LINKS TO INY NODE +1*)

TYPE 
P'!' = RECORD

RHS : lRRAyr1 •• 21,1 •• 131 OF INTEGEP;
CONT : ARRAt[ 1•• 21] OF S::>OLEAN;
SRULE: ARIAY[1 •• 21] OF INTEGER
EN 0; . 

VALTP :: SET CF O•• ptNVAL;
NODEA = PACKED ARRAY( 1•• P!LNK] OF C•• GSIZE; (*'!'YPE FOR NJDE L:Sr*)
CPX = RECORD 

COST: IHrEGEB; (* COST OF COftPLEI *)
FO : BOOLEIN; 1* LIST OF C::>MPLEIES N::>T COVERED BY ANY LQ *' 
pp : BOOLEAN- (. LIST OP COftPLEXES NOT COVERED B! lNY STIR *)
CVAL: PACKEO ARRAyr1 •• GSIZE] OF VALTP: (* SELECTOR VALUES *) 

. HITC : CPX (* POINTEl! TO NEXT COMPLEX *)
END;

GRAPH = RECORD
·COEP : INTEG BR: 
RNO : I~TEGER: (*RULE NUNBER*)
FP : BOOLEAN; (*TEMPORARY FLAG USED IN COVER PROCEDURE*)
"SEL : CPI:
COST: ARRAY(1 •• 4] OF INTEGER; (*COST OF TH~S FORptULA*)
ESET : VALTP- . 
VBL: PACKED iSPIY[ 1•• GSIZEl OP BOOLEAN; (* TRUE IP ENTRY IS DU!.!'!Y *)
ORDIRR : PACKED ARRAyr1 •• GSIZE] OF BOOLEAN;

(* TRUE IF ORDER OF IRGS I~RE*)
VAL: PICKED ABRAyr1 •• GSIZEl OP VILTP- (* VILO! OP THIS NOD! .)
COUNT: PICKED ARR1Y(1 •• GSIZEJ OF INTfG~9i (* NO OF TIMES aSED IN NEWG *)
ASSGN : PACKED ABRIY[1 •• GSIZE OF O•• GSIZ~; (* lSSIGBptENr OF KODE *)
PNO: PACKED lBBAyr1 •• GSIZEl F -SY~SZE •• SYftSZE· (. DESC MUeBER *)
DUPlNU! : PICKED IB1Uyr1 •• GsIZE1::lF O•• S!~SZE: (* "aRK PACKED APRAY *) 

. NXTN : GRAPH: (* POINTER TO NEtT GRAPH *) 
~~iG::A;~tiP;.!~si~~'T5J igD~fG(~f~~~s·~OR N~DES.)
END;

SYftTAB = RECORD 
NELT : INTEGER·
NAM! : PACKED IRRltr 1•• SYftSZE L 1•• 1C] ~F CHARi (* NIMES OF DES: *)
PNO : ARRAyr1 •• SYftS%EJ ::>F INT~GER· C* DESC Nu *)
DPNO : ARRAY~1 •• SYftSZ~1 )F INTEGER; 1* DESC NO OP ASSOC DESC *)
HARG : ARRAY -SYMSZE •• SY!'!SZ!l OF INTfGE~; J* NUMBER OF A?GS *)
VTYPE : IBRA ~1 •• SY~SZEl JF 1•• 3i ~.rY?E O. VAa - 1-N0~ISAL62-INT,3-S;P'O*'
VC,:)ST : ARRAY -SY.MSZE •• 5Y"SZE lOr- .NTEGE?; (*COS'!' O!' EACH VA..IABLE )
EVAL : l?E!AY~ •• sntSZE] )F :::N1'EGER: (* ~;TJ~aER OF VALUES IN EXTND DO~*) 
~VIL : ARRAY 1 •• SYftSZEJ )1" INTEGER; (* ~:N~ftU~ VALUE OF PEF *)

NVAL: ASRAH •• SY!!SZ!l OF INTEGER (* NU~3E~ OF VALUES *)
END; 

~STR = RECORD
PNO: PACKED AE~AY [1 •• GSIZE] OF O•• SYMSZE; 



VAL: PACKED ARB1Y rl •• GSIZEl OF O•• !NV!L; 
SY~PTR : PACKED lRR1Y rl •• GS!ZEl OF O•• SY8SZE;
PTR : PACKED lRRAyrl •• GSIZEl OP O•• GSIZE;
!1COV : PACKED lRRly r1 •• GstZEl OP rNTEGER: 
FOCOV : PACKED ARR1Y(' •• GSIZE] OP INTEGE~; 
~ETATBI~ : INTEGER; 
N~ST : IMTEGEB 

END;
AQP!!8 ': RECORD 

NVAR : INTEGER; (* NU!BER OF VARIABLES II AQ PROC *)
CSTF : ARRAYC1 •• 6J or INTEGER; (* COST FUNctION 1 LIST .)

TOL!~ : A8R1Y[1 •• 6 OF RE1L· (. tOLERANCE LIST *)
MF : II!!~ER;J* I 8BER or COST POR!UL1S TO BE USED *) 

. PREEC : CPI; * POINTER ro PRE! COP!PLEX LIST *)
SLOC : IBRAYf •• GSIZ!l OF IITEGERi (* LOCATION 1M THE STABLE ~P VBL*)
COTPl : INTEGER;(* RU~BER Jr P1 Tu CHECK IN AQ *) 

!Ai~~I~fgorE~lfEGER (* !IISTAB PAR! IN AQ ALG *)

Elf D; 

?AR8 -= RECORD
CSTP : IRBAYf'i,61 or INTEGBR;(*VL2 COST rUNCTIONS*)
TOLER : ABR1Y~ ,.6d OP REALit-VL2 TOLERANCE*) 
:~x~TI=T~f:~t~~~~'!=A~§Tii PA~f~~t~~~r*)
ALTEB : INTEGER; (~ NU~BER OP ALTERNATIVES *)
EIT!TY: BOOl EAR;
EQUIV : BOOLEAN- .
NCONSIST : INTEGER (* NU~BER OP CO~SISTENT ILTERRS TO GENERA!!.)
END;

ClRR1Y = IBB1Y~1 •• l0' lor CHAR
!ARR1Y = IRRIY O,.SNYIL] or INtEGER;
DSTBUC = RECOR . 

PRE" : IRRlY~, .. NDESl OP Y1LTP; (* PRE"ISE OP DESC STRUCTURE RULE .)
CONS: lRBIY l"IDES or YALTPi (* CONSEQUENCE or DISC STRUCTURE RULE *)
PNO : ARRlyr ,.NDESJ lr INT8GEu- (* POINTER TO SY8BOLTA8L8 *)
N~LE : INTEGER (* N 8BE8 OP ELE~ENTS IN THIS STRUCTURE USED SO F1R*)

EN 0;
GPTR = GRAPH;
OPT R = DSTR UC ; 
~PTR = PT;
SP1' ~ = SY "TAB;
APTR = IQPIRM; 

a§I~ ~ ~~iiYr',.51 OP GPTR
VAR CHBR,CHR~1:CB'RiI~JLK~is,ERR~NINSTRfINPILELN!Q:INrEGER:

(* !S - INDEX OP uEcI~IuM HICH IS BE NG COY~REn
NINSTR - lUMBER or G STRDCT IN VL2 STAR 
CURBENT INPUT PILE (0 - TTY, 1 - CPILE.)

DST : DSTRUC;
PR!EG,G1 L G2 L G,STIB L BESTLIST,R:GPTR; 

COVSETIGS~T,8Q,PST.K,OPSTIR:GPTR;
!ST : 8STH

C.GS!T - POIiTERS TO LIST or C GRAPHS POR EACH DECISION 
. ~ESTLIST - POI.TIR TO LIST OP RESTRICTIONS

CSET - POINTERS TO LIST or IRRED GENER1LIZATIONS
PREEG - POlITER TO LIST OP UNUSED G STRUCT
STAR - POINTER TO CURBINT VL2 STAR.)

NP1rCRULENOLREWTRICELNTI!ES:INTEGEBiPTBL:PT;S:SY8TAB;
STP,TRaCE : SIT or 1.,lu;PRULE : BOOLEAN;

FIIIT : YALTP;
AQP: lQPABK'

CNS-TCY : AR~AY(1 .. GSIZE] OF INTEGER; (*CONSISTENCY VALUES*) 
P~H! : PARM;

STAB: PILE OF SYMTAB;
VL1!V! : PIL! OF CHAR;

IPILE : SEG~ENT!D FILE OF :HARi
OP!L!: SEGK!NTED FILE OF CHAM: 

GlIL! : PIL! OF GRAPH;
TABLES : FIL! OP CHAR;
C!ILF. : PIL! OF CHAR;

EXPLAIN : rILE CP CHAR; 

http:iiYr',.51
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DFILE : FILE OF DSTRUC" 
(*iiijiiiiiiiiiiiiiiiiiijijiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijijjjjj~j

PGR1PE(G:GPTR"S:SY!TAB) "FORWARD" 
}~jiiti~jjiji~iiiijiiiiiiiijiiiijiiiiiijijjj~jj~iiijii~jjijijj~jjjiij~j~~jj.)

P?OCEDURE PGRAPR(G:GPTR;S:SY~TAB) ;FORWARD; 
?ROCEDURE ENTFRP;PORVARO"
?R~!DORE VLI~T(G:GPTR;VAR ERR:INT!GER;VAR ES:INTEGER); 

~OR WARD" 
(*j~iijj~jjijjjijjij~m~~~iiji~iji~ijjjij~jjijijjjiiiiiiijijjjjijjjj~~jj~jjjj~ 

INSIDE(DNU!:INTEGER"V1 V2:VALTP) :BOCLE'AN; 
DETERMINES IF ONE SET, V2 IS A GEtH'!RALIZATIO' OF THE SET V1. IF' 2V~L 

AND NVAL ARE THE SAME THEN THE DOMAIN IS !SSU!ED TO BE STRUCTOHED 
OTHEPW!SEr. IT IS CART~SIAM. IF STRUCTURED, THEM THE STRUCTURE DSTRUC IS 
SEARCHED rOB POSSIBLE GENERALIZATIONS. 

jjjiiijjjjiiijiiijiijji~jiijiiiiiiijjji~jj~jjij~ijiiiiiiijiiiiijiiii~jjjjjJ.) 
Fa!lCTION INSIOE(DNO!:!NTEGER;V1, V2:VALTP;INSD:BOOLEAIf) :BOOLEAN; 

VA~ I,J:INTEGER;


9EGIN 

ItlSIDE:=FALSE; 

DIU!:=ABS,MU!) " 

IF S.VTYP ONU~'<>3 THEN 

IF INSD NO Jf1 <=V2) OR (NOT INSD AND (V1 * V2 <>[ ]) THEN 

INSIDE:=TR E 

ELSE 

ELSE 
WITH DSr DO 


BEG!N 

FOR I:=NELE DOiNTO 1 DO 


IF DMUM=PMO~I] THEN 

IF CONSrI <=Y2 THEN 

V2: =V2+ RE!r I ];
!F INSD AND (V1<='2) OR (NOT INSD AND (V1 * V2 <>[ ]» THEN 

INSIDE:=TRUE: 
END: 

(*WITH*)
J'HD" 

(*iiiii~iiiiiiiijijiijii~iiiiiiiiiiijiiiijiiiijiiiiiiiiiijiiiijiiiitjiijjjj~j 

. ADD SYP!METRI: SELECTOR~D¥5E~J~:gP§~t&CT. FIND ALL SELECTORS WHICH 

INVOLVE THE SAME FUNCTION AND SAME REFERENCE. FOR! A NEW SELECTOR 

WHICH IS LINKED TO ALL THESE. THE PNO OF THE NEW SELECTOR 

IS THE NEGATIVE OF THE PJO OF THE ORIGINAL SELETORS. VBL IS 

SET TO FALSE IN THESE SELECTORS AND ORDIRR IS ALSO SET TO TROE. 

~REREFORE SUBSETS or ARGU!ENTS CAN BE COMPARED USING SOBG'.


lj~ii~jij~jii~ijii~jijiii~iiiiijiiiiijiijjijijljjiiiij~iiiiijijijijij~~jmii*) 
(*INSIDE*)


?gOCEDORE ADOSEL(G:G~TR); 

YAR LND,NND,I,J,K,L:INTtGER: 

13 EGI N 

WITH G DO 
BEGIH 

LN 0: =1 " 
WHILE iNKrLND,1 ]<>0 DO 

LND:=LHt>+1 : 
NN 0 : =L H 0- 1 " 
FOR I:=1 TO NND DO 

COUNTr I 1: =0; 
FOR I:=' 10 NBD DO 

IF (COONT[I]=O)AND(NOT VBL[I]) AND(LNK(I,2]=O) THEN 
B!GIN 

«:=2" 
LNKrLNDf1 1:=LNKrI,1 1;
PCP J:= +f TO NRD DC 

IF (VAL(J]=VAL(I])ANO(PNO(!]=P~O(J]) THEN 
BEGIN 


COUNTr J]: =1 ; 

LNKrLlm,K 1:=LNK[J,1];

K:=l<+1;
fND" 

LNKrLND,K':=O;
IF 1«>2 T~EN 
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BEGIM 
~~~~a~¥(~M;r'~~~J~.VCOSTr-PNOrll1i

(* uSED TO SELECT EOOI1 TYPE SELECTORS IN COVER s' 
ItT*)

VAL~LND1:=rO •• KMVAL];

VBL~LNDx!: =PALSE; 

~6~ ~~~1N~J:K!~05b 

BEGIN 
(*AOD BACK POINTERS*)

L:=1
WHILi LMK[LNK[LNO,J],L]<>O 00 

L:=L+'
LNK[ LNK[LIO,J ],t ]:=LNO;
LNK[LNK[LNO,J 1,L+' ]:=0;
END; 

(*POR J*)
LNO:=LID+1;
EIO 

(*K(>2*)
ELSE 
UIK[ LNO, 1 1: =0;
EIO' 

(*---INo---*)
END

(*WHILE*)
END" 

(*iaaaiiaaaiaiaiaiaaiiiaiaiaaaaiiiaiaaiiaaiaiiiiiiaiiaiaiiiaiiiiiaaaaaaaiiiaa 

PINO THE EXTENSION OP :~T:gI¥~~~:i~;E~ij~;:j~~t+Y~iT~Llr. ONU!! IS rHE 
DESCRIPTOR NO!B!R (LOC II STAB). IP EVIL = IYAL L THEK THE OO!AI! 
§~Al~~~~E¥OT~I:~ ¥~~T~~i~=lL~!~~¥~i:E'oI~:ogsi:g8Bg~C~:~SA~~5!EO
TO BE IN THE ORDER: LOiEST LEYIL GENERALIZATION PIBST. 

jiiaiiiiiaaaiiiiaiiiaiaai.aiiaaiaaiaaiiiaaiiaaaiaiaiiiaiaiiiiiaiiiii.iiaiii*}
(*A OOSEL.)

PROCEOORE EXTID(ONU!:INTEGER;
V1 V2: VALTP) • 
VA~ I,J(LL:!NTEGER;
7RSLT: VaLTP;
9EGIN 

TRSLT:=V1; 

g~~~:S!~~l~~rS~&!l OP 


': TRSLT:=[0 •• !!NV1I:]-V2;
2: BEGIN 

I:=O
WHILE (I(MNV1L)AND(NOT (t IN V,)} 00 

I:=I+';
J:=O' 
WHI L! (J< !MV1L) AND (I' T (J IN Y2» 00 

IpJf<l+ ~i!1 

POR LL:-t TO J-1 00 


~~~~T:-TRSLT+ [LL] 

BEGIN

WHILE (J(!NVAL) lNO (J IN V2) DO
J:=J+1'

POR LL:-j TO !NVAL 00 
TRSLT: =TRSLT+ r LL];

END;
!NO'

(*CAS F 2*) 
wI~H OST 00 


~EGIN 

POR I:=1 TO NEL! 00 

IP ONUM=PNOrI~ THEN
IP V1<=PR!!! I 1 THEN 

IP NOT !N IOE(DNU~,V2,CONS[I],TRUE) THEN 
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INTIILIZE CERTAIN PARA"ETERS, REID IN SY"BOL TABLE AID PARSE TIBL! 
FRO~ STIB IND TABLES. 

tii~j~jiijiiija~iijiiaajiijjiiiiiijii~iiiij.iiiiijiiiiiiijiijiiiiiiiijjjjjj*) 
PROCEDfJR! IJITl 
V19 I,J:INTEGEI:t;
3E3!N 

~:~i~; ~~J&!;
ST P: =[ 1
GSET:=NfLo 

FR!EG:=NIi; 

PESTtIST:=NIL; 

OST. NELE:=O: 

~ST. N" S T : =0 : 

P!ST. PlETATR!!:=3;. 

FOR 1:=1 TO GSIZE 00 


~ST. PT m: I ]: =1 ; 
!lI PI LE: =0;
RE SET (TABLES) ; 
poe 1:=1 TO 6 00 


BEGIN 

AQP.CSTF~IJ:=I;
PB!I!.CSTF I :=1
PR!.TOLE [ ]:=0.0;

PH". liP: =3 
~R!.NCONStST:=~; 
lip.TOL!R[ I]: =0; 


PR~.Es¥~ 1 :=3
PH!if.CSTP 2 :=-i;
AQP. CSTP 1 : =-1; 
lQP. CSTI' 5 : =-5; 
IQP.CST 3 :=4; 

lOP. CSTI' " :=3;

~~f!,CSTF 3 :=2
PR!if. TOL! ( ]: =~. 3; 

lOP.IP:= ;

S1'AR:=IIL;
PSTAR:=NIL; 

GSET :=NIL; 

".:OVS ET: =IiIL; 

P!H!. !'!AISTIR:=2; 

AQP.~AXSTI!A8:=2; 

~~~:~i~Afy;~pfiSE;
PR!.EQUIV:=PALSE;
lQP. COTF1 :=20; 

NEWTRACE:=O·
liP. FREEC:=iIL;
A P.IVAR:=O;
C OLENO:=1; 

PRPI.1LT!R:=2;

POR 1:= 1 TO 21 00 

BEGIN 

PEADLI{T1BtES1;

READ ('!'IBLES,J : 

IF J=1 THEI 


PTBt. CORT[ I ]: =TRU E 

ILS! 

P!9L.CONT[Il:=FALSE

PEAD (!lBLES, P'tBL. SRULE( 11);

J: =1
REP!lT 

READ(rABLES,CHRR) ; 

If :~?E<>· THEM 


PTBL.RHS[I,Jl:=OR~(CHER)

ELSE 

R!lD(T1BLES,PTBL.RHS(I,J]) ;


J:=J+1
DNTIt tTBL.RHSfI,J-1]=O;


END; 
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?ROCEDORE RDEI(I:INTEGER);
LABEL 99
VAR J:INTEGEB;
alGIN 	 . 

RESET (EIPLl IN) ;
CHRR:=' I: 
J: =--1;
WRIL! J<>I DO 

9EGIN
WHILE CHRR<>I!' DO 

BEGllf 
READLNJEIPllIN) ; 
IP EOP EIPlAI~) rHEN

BEGI 
W R I T E1 N(0 PI L E " NOH EL P' ) ; 
PUTSEG (OPIlE) ; 
GOTO 99;
END:

R!AD(EXPLlIN,CHRR) ; 
Elf 0

RElD(EI~LlIN,J) : 
CHRR: ==' ';
END;

WRITELI (OPILE) ; 
WRITELN (OPILE);
REPElT 

BEADlN (EXPLAIN) ;
WR!TElI (OPIlE) ; 
WRILE NOT EOLM(EXPLAIH) DO

BEGII 
READ(EXPLAIN,CRRR) ;
WRIT!(OPILE, CRRR) ;
BID;

IP CRBR=·.' THEI 
BEGIN 

WWBRII~EEL(ON(OILPI!L!E,)iESS~ P PK RETURN TO CONTINOE');
PUTSEG (OPIL );
GETSEG (IPILE) ; 
ElID;

UNTIL CRRR='!'; 

VB!T ELN {OP ILE~ ;

W~ITELN OPILE ;
WRITELN OPILE : 

99: 	(;Ng6EX.) 
BEGIN 

IP (~<=I)lNO(I<=10) THEN 
IP I Ii 5T P THElI 

BEGIII 
WRITELlIlOPILE) ;
WBITELI OPILE, 'STOP Af TRACE LEVEt'LI:2);

,,: WRITELI OPILE • ENTER? POR EXPLllllTluN' 
, 	 P TO CRANGE' L ' PAR1SiTERS OR RlTURS TO CONTINU~');

PU!Sr;G (OPILE{;
GETSEG(IPILE -	 .
IP NOT EOLH{ fILE) THEN

BEGIN
RE1D(IFILE,CHRR) ; 
IF caRR='p' THEM

ENTERP 
ELSE
BEGIN 

RDEX (Il ;
GOTO ";
END;

END;
END

ELSE
l!LSE 
~DEI (I) ; 
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END· 
(.iiiii~iiiiiiiiiiiiiiiiiiiiiii~i~iiiiiiiiiiiiiiiiiiiiiiiiiii~iiiiiii

PRINT "ETAD 
iiii)iiiiiiiii~iiiiiiiiiiiiiiiiiiijiiiii~~~jijjiiiiiiiiiijiiii~iiiiji.)

(*EIPlN*)
PSOCEDURE P~ETAD;
VAR I:INTE':;::R;
BEGIN 

W~ITELN~OFILE"THE SELECTED META-SELgCTORS ARE:"i 
WRITELI 01'ILE,' HS TYPE FONCTION P1COV FOCOV'):
FOR I:= TO HST.NHST DO 

BEGIN 
WRITE 01'IlE,1:3' ').
WRIT! 01'1 LE, S. NiH E~HSt. SYMP'!Rr" ST. PTR L! ] ] ]) : 
WRIT! orIL£,S.IA"£ KST.PNOr"S~.PT~~I1J]):
WRITZ 01'IL£,'=' "5 .vALrasT.PTRrll :3);
WRITE OFILE,' ',HST. r1tovr "ST. PT!I I] ]:5):
WRIT! 01'ILE r '/',ltST.1'OCOV(MST.PTR[ 1]:5);
WRITELN (OrILE, ; 
END;

END" 
(·~iiiiaiiiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiii

EN'IERP 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~iijiiiiii*)

(*PHET1·)
pgOCEDURE ERTERp·
LABEL 1L2L3,qL5L~L7,8L9;
TYP! NTIPt; = E"AcKt;D A1'<81Y[1 •• 11] OF CHAR; 

> 

VAR NAME :ARRAyr1 •• 28] or NTfP!;
BUF : ARRAyrO •• 80] OF CRAR· 
I,JL K1,K,L,B,BLEN : INTEGER: 
:;: GE" TR ;
PROClOURE PDO!!: 
YAR I,J,K:IITEGER;
BEGIN 

WRITELN(OFILE,' NIHE "HARG I,' TYPE' 
CO'ST ',' MIN ., HAl',' sfaUCTURE'): ' 

WITH 5 00 
FOR 1:=1 TO NELT DO 

BEGIN 
WRITEf01'ILE,NAHE[IJr N1RG(I]:U,VTYPE

[!]:6,VCOSTrll:6 L "VALLI]:5 L E AL[I]:5): 
. 11' 'ITY t:'E[ I ]=3 THt;N

FOR J:=1 TO DST.NELE DO 
IF I=OST.PNO[J1 THEN

BEGIN 
FOR K:=O TO HIVAL DO 

IF K II DST.PREKrJ] THEN 
WRITE(OFILE,K:2);

WRITE(OPI!E,'=> ) ; 
FOR K:=O 10 KIVIL DO 

IP K II OST.CONSrJl THEN 
WRIT!(OFIL!,K:2) :

WRITE (OFI!E ,. ').END· ,.. 

W RI'!'!L N (OFli. E) ;

END;

END·
(.POQM.) 


~aOCEDUR! PRINTPS;

VAR !,J:INTEG!R;
9EGIN 

WR!T!LNJOFILF) ; 
Wg!'!'!LN 01'ILF);
WR!'!'E (OILE,' TRA:E=') ; 
~OR I:=O TO 10 DO 

IF I IN TRACE THEN 
WRITF{OF!LE,I:3) ; 

WR IT!LN (OPILE) ; 
WF!T! (OI'ILE,' STOPS=') : 
!i'OR I:=O ro 10 DC 
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IP I II STP THEN 
WRITE (OPIL8,I :3) ; 

V~ ITELI (OPILE) ; 

IP PRULE THEN 


WR ITE 10PILE, t PRINT RULES AND RULE MueBERS');

WRtTELN OPILE); 

V~ ITELM OlILE),'

Wg IT ELN OPILE,_ VARIABLE NA'E -, 


v'rYPE' • VCOST');
FOR 1:=1 1'0 S.MELT DO 

IP (S.VCOST(I]<>C) OR (S. V'TYPE( I ]<>1) THEN 

B!GII 


iRITE(OPILE,' .} ; 
POR J:=' TO '0 00 
V~ITE~OPILE,S.IAMErI,J]) ; 

U:ft~t~ (5ii!~" ,~~. VTY I?!( I ]: 1, S. VCOST( I J: 9) ; 
EIO· 


WBITELI \OIILE) ;

WBITELI OPILE, I lQPUUIS', I ,

V'LPARl!S') • 

IRITEJOPILE,' ., I iQtUISTAR = ., AQP.KAXSTARAQ:3);

WgI'l'! OPILE,' .) ; 

IP 1Q • L8ST 'tHEN 


WRITE( PILE,- LQST')

ELSE 

IRITE(OPILE,' .).

WRITE(OPILE' N:ONSisT = I, PR~.NCONSIST:3t • ALTER PRe.ALTER:3) ;= " 
WRIT EtljOPI! Ef 'VLKl ISTAR = • ,PRe.!AISTAR:.j);
WRIT!LI OPILE ; 

WRITELI OPILE~ • lQCBIT • ,. AQTOLERUiCB VL:R!T' , 


, LTOLEH1ICE'); 

POB 1:=' TO 6 DO 


WB ITELJ (OP IL!, , ., AQP.CSTP[I}:2L ' ,, 
lQP~TOL!RrIJ:5:2. " PH!. CSTl'( I] :2, ,

PR!!.TOLEB 11:5:2); 

~~I~itllgJiti! ;'NBR OP CRlr: IQNl' = ., IQP.RP:3, • , 
, VLSP =' PRfiI.IP:3)·


WBITEIOPILEL'I!V ~ICTNS: • filETATRI!! = ·,KST.~ET!TR!e:3);

!P PR!.EITl!4Y THEN 


VRITE (OPILE L ' EX'!'!iTY');

IP PRe.!QUIV THEN 


VRIT!(OPILE,' EQUIY');

WRITELI (OPILE, : 

(i~~fNTPS*)
peOCEOUR! G!TNUe(YAR J:INTEGER;
VAR I: INTEGER) ; 
LABEL 1 2;
VlR NEG': BOOLEAN; 

BEGII 


!fEG:=P1LS!;
I: =0· 
WHILt J<BLEI DO 

BE~II 
J:=J+1
IP BUP(Jls •• t THEN 


IP NJBGBU:.pT~ JlrU]! i. N1. ('0' •• '9' ])AIO(NOT(BUl'(J-1] IN [·Q· •• ·9·,·X·])!'H!N
G TO ; 

END· 
1! WH!LE (j<=BLEN)lND(BOP(J]IN('O' •• ·9· ])00

BEGIN 
I:=I*1C+CP.D (BUF[J]) -ORO (' 0');
J:=J+1; 

END' 


Il' NEG THEN 
I:=-I; 


END 
(·~EtNoe*) 



13 

BEGIN 
NAft! 1 :='TRACE " 
NAftE 2 
NAftE 3 
N~ft! 4 
NAME 5 
NAME 6 
NAME 7 
NA!'!E 8 
NAftE 9 

:='AQCOTP1 '; 
:='AQPlAISTAR '; 
:='AQTOLERANCE': 
:='AQCRIT ': 
:=IAQNF '; 
:='VCOST ';
:='VL!UXSTAR ';
:=IVLTOLERANCE" 

NAftE 1 :='VLCRIT \. 
NAME 11 :='VLNF ': 
NAME 
NAftE 

'2 
13 

:='NCONSIST 
:='ALTER 

'; 
,. 

NA ftE 27 : =' PRULE ' : 
NAME 28 :='LOST
NAME17:='QOIT
NAME 18 :='ffELP PARAM 
HAME 19 :='PARAMETERS 
NAME 20 :='STP 
NA ME 21 • - t 

': 
,. 
,: 
,: 
,! 
, : 

NAME 22 i;'QUICK
NAftE23:='DETAIL 

'; 
t. 

NAME 24 :='EXPLAIN .~ 

2: 

~:~~ ~~ 
NAftE 14 
NAftE 1S 
RAftE 16 
IF I FI 

;::i~i~~
: =' PRINT 
:='METATRIP! 
:=' 
!=O THEN 

:~ 
,. 
,:
'; 

WRIT!LN(OFIL!£'!NTER ROLE 
• PARA OR PAR1P, • =yALO'E TO SEE 

PO'TSEG (OFILE) ;
IL INE; 
FOR SLEN: =0 TO 80 DO 

BUP[ BLEN 1: = , t: 
8LEN:=O' 

OR 
TO SEE RULE' 
CNG. PARM',' ~ELP OR QUIT') ; 

WHIL! JOT 
BEGIS 

PEOS(I) DO 

BL! N : :: BLEN'" 1 • 
GETCHRR (BOpr SLEN]);
END: 

J: =0; 
GETNUM(J'I~:
GETNUM {J L ; 
IF BUFr1 ~ If r '0' •• '9' 1 THEN 

BEGIN 
G: =GSET; 
WHIL!' G<>NIL DO 

IP G. IUIO=I THn 
GO TO 1 
ELSE 
G:-=G.BITN;

G:=STAR;
WHILE G<>MIL DO 

IF G. R NO=I 
GOTO 1 

THEM 

ELSE 
G: =G. N!TN;

G:=PSTAR;
WHILE G<>NIL DO 

IF G.RHO=! THEN 
GOTO 1 
ELSP 
G:=G.NXTN;

G:=COVSEl';
WRItE G<>N::t DO 

IF G.RNO=I THEN 
GOTO 1 
ELSE 
G:=G. NX1'N; 
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G:=R!STtIsr' 
WHILE G<)NIl. DO 

IF G. RNO=I THEN 
GOTO 1 
ELSE 
::;: =G. NXTN;

WRIT!LN(OFILE,'RULE',I,' NOT FOUND');
GO'I'O 2;

1 : PG RA PH (G , S) ;
GOTO 2;
END 

(*!P' aup IN*)
'eLSE 
FOR K:=1 TO 28 DO 

B!GIN 
FO~ K1:=1 TO 4 DO 

IF BUFf K 11<)NIME( K, K1 ] THEN
GOTO 3;

GOTO 5;.3: 
END; 

iRI~!LN (OFILE,'TRY AGAIN').
GOTO 2;

5: ClSE K gF 
1 : IF I< THEN 

TRAC!: =T RACE-f lBS (!) ]
ELSE 
TRACE:='I'RACE+r ABS (I) ];

2: lQP. CUT F1 : =1
3: AQ~.MAXSTAPAQ:=I·
4 : AQP.rOLERrI]:=t/'OO.O;
5: !, 1)0 THIN . 

lQP.CSTFr 11:=L;
6 : lQP.tlF:=I;
14: B!GItl 

!F BUU7] IN ('M' 'R' '0' 'F'] THENBEGIN ", 

CASE BUFf 7] OF 


~. .: PMETAD
, P t : G:=RlSTLIST; 
• D' :t lI" • ... . a~~g~ET

END; 
)*CA SE S'!'l'!T*~ 

IF wR~r~7d<$UI['~' F'] THEN 
BEGIN 

PGRAPH (G1.S) ;
G:=G.NXT8;
END;

END 
r*IF*)

ELSE 
BEGIN 

WRIT!tNIOPILE 'ENTER PRINT X WHERE X IS') 
WRITELN OPIL2:' M PRINT "ETA DESCRI~TORS' • 
WRITEtN OPIt2,' IFl PRINT INPUT DECISION Rults.);
WRITEtN orItE,' 0 DO!!AIN INFORMATION');
WRITELN OFILE,' R RESTRICT!ONS');
END; 

ES D·
1';: "ST. !!ETATRI!!: =1;
7,26: 9!GIN 

L:=O;
":=0;
FOR J:=1 TO BLEN DO 

IF BUFf J 1=' (' THEN 
L: =J + 1 
ELSE 
IF BUF[J]=')' THEN 

M:=J-1; 
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8: 

9 : 

8: 
9: 
10: 

11 : 
12 : 
13 : 
27: 

28: 

17 : 
'18 : 

6: 

7: 

19: 
2c.': 

22: 
23: 

24: 

25: 

IF e*L :.:: 0 TH EN 
BEGI. 

WBIT!L1f(OFILE, 'INVALID 
GOTO 2;
END

POR J:=1 TO S.NELT DO 
BEGIN 

POR K1:=L TO M DO 

SYNTAX'); 

IF BUF(K1 ]<>S.NAME(J,K1-L+1] THEN 

GOTO 8;

GOTO 9;. 
~ND;

WRITELN(OFILE,'DESCRIPTOR
GOTO 2;
IF K=7 THEN 

S. VCOST( J ]:=1
ELSE 
S. VTYPE( J ]: =1;

GOTO 2; 
!1fD' 

(*CISE 7*)
PR!!. !!IXSTA R: =1' 
PBM.TOLERrI]:=L/100.0;
IF 1>0 THEN 

PRft.CSTF[ 11:=L; 
PIU'. SF: =I; 
P~!I. NCONS IST: =1 ; 
PBft.ILTER:=I;

IP BOFr7]<>' , THEN 


PBOLE::.::FALS! 
ELSE 

IFPlg~r~l~~VE; THEN 
A QP. LQST: =F ILS E 
ELSE 
AQP.LQST:=TRUE; 

GOTO ";
BEGIN 

FOB 1:=1 TO 28 DO 
BEGIN 

FOR K1:=1 TO " DO 
IF BUFrK1+5 ]<>NAP!![ I,K1] THEN 

GOTO 6· 
!!PLN (100* f) : 
GOTO 7;. 
tND· 

:~i~~i~~6iILE1' THE VILID 
poa 1:=1 TO 2t:1 DO 
• WRITELN (OPILE, NlftE( I]) ; 

~HD • 

i.CISE 18*) 


i~II~SStHEN 
STP :=STP-[ ABS (I) ]
ELSE 

ST P : = STP + [ A B S (I) ]:


TR ACE: =r 1;
BEGIN 

TR ACE: =r 1•• 10 ];
STP:=r ] 
END; •

BEGIN 
TRICE:=[ 1•• 10];

STP:=r1 •• 10 ];

END;

BEGIN 
T?.AC!;:=[ 3,9,10]; 

~OT FOUND IN S!AB'); 

PIRAftETEBS ARE:'): 
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STP: =( 10 1;
EID

EN O· 
(*cisE ST!!T*)

G010 2;
4· •

• END· 
(*ijlijijiii.iiiiijjii~iiiijiiiiiiiiii~iiiiiiiii'i'ii''i'iiii'iiiiiiii~iiiiij 

so UT· 
OUTPOT SY~BOL TABLE ON STAB 

jijijiiiijiiijiiiiiiiiiiijiiijiiiijiiiiiiiii~iiiiijiiiiii~iiiiiiiiijiiii~ij*'
(*ENTERP*)

PROCEDURE SOUTo 
VAR I,J:INTEGER;
B!GtN 

~a~'§TiA) 
REiHfITE(D#ILE) : 
DPILE:=DSt;
PUT (OPILZ) ; 
!IO· 

(*iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii••iiiiiiiii.iiiiiiiiiiiiiiiiiiiii.ijiji 

ADD CONSEQUEICE OP RESrRICTlo~0¥go~ii~~'~f:i6~R1iREAO! THERE 
iiiiiiiiiiii.i.i.i••••••i ••iiii•••••ii.ii.iiiiiiii••i •••i.iiiiiiiiiiiiiiiijij*)

PROCEDURE AOOCONS(G1,G2:GPTR); ,
LABEL 1,99; 
VA~ I,J,K,L:IITEGER;
BEGIN

(* COISEQUEHC! IS II GSIZE NODE *)
poe J:=1 TO GSIZ! DO 

IF (G1.PIOfGSIZE1=G2.PNOtJl) THEN
Il' IliSIO! (G1. PIO( GSIZ!1,C2. VAL( J ],G1. VAL[ GSIZ! ],TRU!) THEN 

BEGII 
1:=1
WHILl G2.LNK[J,I]<>O DO

BEGIN
IP G2. ASSGI{ G2. LN K[ J, I ]]<>G1. LHK[ GSIZE, I] TBEN 

GOTO 1;
1:=1+1; 

G2.vf~~Ojl:=G1.VALfGSIZEll·
*COISEQUENCE ALB! OY IN G2, RETURI*)

GOTO 9 ; 
1 : 

iHo:
(*FOR J*)
(*CONSEQttEliCE NOT II G2, ADD TO G2*,

T·=1" 
WHILE G2.LIK[ 1,1 ]<>0 DO

I: =1+ 1
G2.PNOlIJ:=G1.PNOlGSIZEJ;
G2.VAL I :=G1.VAL GSIZI ;
G2.VBL I :=G1.VBL GSIZ! 
G2.0RD R [I]:=G1. ROIRR GSIZE);
J:=1· 

,*ioo SELECTOR TO G2*}
WHILE G1.LNKrGSIZE,J]<>O DO 

BEGIN
G2. LIK[ I, J 1: =G1. AS SGN[ G1. LN K( GSIZ E, J ] ]:
L: =1 • 
WHILE G2.LNKrG2.LNK{I,J],Ll<>O DO

L:=L+1· 
G2.LNKrG~.LNr.[I,J],L1:=I;
J:=J+1;
END; . 

~q: END
(*iiijiiiiiiiiiii~~iiiiii~iiiii~iiiiiiiiiijijiijjjjijiiiiiiiiiiiiiiii~~~~iiii

ALLC('AR F1:CPTS*
TRANSLATE FROM GRAPH ST~UCTURE INTO CO"PLEI FOR AQ 
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j.jijiii~iijiijj~jjiiiiiiiijiiiiiijjiiiij~jjijjiii~iiiiiijjijiijijjij~~jjjj.)
(.CONSA DD*) 

P~OC!DUR! ALLC(VA! F1:CPTR;
;SOBf.G: GPTR) ;
LA B'E 1, 2;
'AR Il.J:INTEGER;
P:CPTH;
9EGIN

:P' lQP.FREEC = NIL THEN 
BEGIN

NEW (lQP. FHEEC) ;
lQP.FREEC.NXTC:=NIL;
END ° 

P: =AOP. PRlrEC·
AQP.PREEC:=AQP.PPEEC.HXTC;
P. NITC: =P1 ;
F1 :=P;
FOR J:=1 TO ~ST.N~ST DO 

BEGII 
F1.CVALrJJ:=G.SSEL.CVAL[SST.PTB[J]];
lQP.SLOC[ l:=MST.sn!PTR[P!ST.PTR[J]J;
END;

J:=P!ST.IMST;
FOR I:=1 TO GSIZE DO 

IF (GSUB. COONT[ I ]=1) THEN 
BEGIN

J:=J+1' 
AQP.SLOCrJJ::ABS(GSUB.PNorIJ1o
Ff.CVAL[J]:=G.'AL[GSUB.ASSG [I]];
END; . 

lQP. NV AR: =J;
P:=F1.NXTC · 
WHILE P<>Ni L DO 

BEGIN
!OR J:=1 TO lQP.HVAR DO 

. IF P.CVAL[ J 1<>F1. C'AL[ J] THEN
GOTO 1;

P:=F1.HXTC;
P1.IXTC:=AQP.FREEC; 
~~;:.~~EEC:=P1; 
P:=P. NXTC;
END; 
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VAR P~P1tItJ,LASTP:INT!GER;

DOl! :1:,00 LEAl; 


~~i~¥~~i1"i~~~~~:~~~~~~~~~~TEa~g} Of' INTEGER; 

VAP. N1,N2,TMATCR,I,J:INTEGER; 

6E:;IN 


N1: =G1. LNK[ N01[ P],L1[ P]];

12: =G2. LBK[ ND2[ P], L2[ P]];
'!'!U TCH: =0' 
If' (G1. ASSGR[ R 1 ]=N 2) AND (G2. AS SG N[ N2 ]'=N1) THEN 


TMATCH: =1 

!LSE 

If'{G1.ASSGN~N1J=0)AND(G2.ASSGNrN2]=O) THEN 

If'I~1ii~~b~1 ;:~N6r~~~:(b:~f~[N2 J,G1. YAL(R1 ],INSD) THEN 
TMATCR: =2: 


If' T~ATCH>a THEN 

If' NOT G1.0BDIRB(N1] THEN 


BEGIN 

I:=1' 

WRIL~ G1. LNK( ai1,I ]<>ND1( P] DO 


I:=I+1;
J:=1
WHILl G2.LNK(tf2,J]<>ND2(P1 DO 


J: -=J + 1 
If' I<>J THEN 


TM1TCH: =0: 

END; 


If' TMlTCR=2 THEN 

BEGIN 


G1.1SSGtf[ N1 ]:=82;

G2.ASSGtf[N2]:=N1;

END- . 


!!ATCH:=T!ATCH; 


(~=~fCB.)
BEGIN 


G1.ASSGllN11:=tf2;

G2.ASSGtf N21:=N1; 
SUBG:=PA 5!; 
1)0 =1
FiTHER( 1 ]:=0; 


t1~ ~ li=H 
!fO't~]: =N1 :
1102 1 ]:=N2;

2: WHI E P<>O DO 
BEGIIt 


WHILE G1.LNK[ND1[P1,L1[P]1=O DO 

BEGII 


P1 :=P1TREBf P];

II' P1 -0 TH!N 

BEGIN 

StJ8G:=TRtJE; 

GOTO 1: 
END 

ELSE 
BEGIN 


L1r P 1: -L 1r P1 1+1 : 

~OH P]-=Nl>1r1'1 1
If' l';1.0RDIBR(NO'rp]] THEN 


L2[P]:=1

ELSE 


ND~t~~~~N51~~~~-
f'ATRESe p l:='pATSER( P11;
END; 


END; 

REPElT 


,00NE:=TRUEl 

IF P<>O TH:;II 
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IP G2. LRK( ND2[ P ],L2( P] 1=0 THEN 
BEGIN 

DONE:=F1L5E' 

IF L1r P 1= 1 tH EN 


BEGIN 
G1.1SSGNf ND1( P] ]: =0: 
G2.1SSGN ND2[P1]:=O;
END;

P::: P-1 • 
IF p<>6 THEN 

IF NOT G1.0RDIRR( ND1r P]] THEN 
L2r P ]: =l!LNK 
EL'!;E 

L2( P]: =L2( P ]+1;


END' 
UNTIL DONE;

IF P<>O THEN 
CASE MATCH(P) OF 


IP G1.OROIRRrND1[ P]] THEM 

L2r P 1: =L 2( l' ]+ 1 

ELSE 
L2r P ]: =l!LNK;,: BEGI" 
LASTP:=P;
P:::P+1' 
F 1 T R E R( P 1:::F A TH ER ( P -1 ]; 

L 1 ~ P~: =L fb P-1 1+ 1: 


¥~ b1}6R~IJ~r;~1rp]] TREN 

~t~~]:=1 


ND~l~)J!N51f&J. ];
END;

2: BEGIN 
LASTP: =P; 

P:=P+1' 

P1TRER{ P J:=P"1' 


=gl~ ~1i=Gl:t=~f:glf ~:1 J:tlf ~:1) H 
t 'lP ]:::1 ;L2 P 1: =1 ; 
EN 

END' 
(*CiSE 5TST*) , 

END' 
(* WBILE.)

1 : IF (ALLSOBG<>O) AND (P<>O) THEN 
B!GIH 

P:=L15TP' 
IF G1.0R6IRRfH01( P]] THEN 


L2r P]: =L2( P ]+1

ELSE 
L2( PJ: =aLIK: 

~~B~lLs3~~;1 THEN 
ADDCOIS (G1 ,G2)

ELSE 

ALtC(F,G1,G2) : 

GOTO 2;
END;

!ND' 
(*SUBG"') 

(* THIS PROCEDURE ~RCRES FOR STARTING KODES IN 32'" 


~'E~tN 
SUBG1:=FALSE; 
IF (G1.MSEL<>NIL)AND(G2.MSEL<>NIL) THEN 

PO~ L1:=1 TO ~ST.NMST DO 
IF NOT (G 1. !IISEt. CVAL[ ltST. PT S( L 1 1]>=G2. ltSEL. CVAL( SST. PTR[ L 1 ] ]) THEN

GOTO 99; 
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FOR 11:=1 TO ~SIZE-1 DO
BEGII 

G1.ASSGlIf L1 ]:=0;
G2.!SSGN L1 ]:=0.
END'

(*PR!SC1N TO FIND IF P3SSIBLE COPRESPONDENCO*)
Foa L1:=1 TO GSIZE-1 DO 

I P G1. L M K ( L 1 , 1 ]< >0 THEN 
BEGIII

POB L2:=1 TO GSIZE DO 
IF(G2.LNKrL2t1J<>O'.AlIO(G2.ASSGNrL21=O) THEN

IP(G2.PBorL2 =G1.PNCfL1 1) THES 
IF INSIDE( 1. PNO( Ll ],(;2. VAL[ L2 ],G1. VAL[ L1 ],INSO) !'P.FN 

BEGIN
G2. ASSGN[ L2 ]: =1 ;
GOTO 2;
END;

GO'!O 99;.2 : 
EliD;

FOR L2:=1 TO GSIZE DO 
G2. !SSGRr L2J: =c :

FOR L1:=1 '1'0 SIZE-1 DO
IP (G1.LNK(11,1]<>0)ANOp1.LNK[L1,2]<>C) ANO(NOT G1.0RDIRR(L1}) !'HEN 

GOTO 1
POR L1:=1 to GSIZE-1 DO

IF (G1.LRK[L1,11<>O)ANO(NOT G1.0ROIRR(L1 ])T8EN 

POR ~~~~11+0 GSIZE DO 


IP G1.LIKrL1,1 ]<>0 THEN 
GOTO 1,: FOR 12:=1 to GSIZE DO 

IPI~2Gf~~~a2t1J~~~.~UgsL2 THEN 
IF IH5IbE( 1"P!lO(L~ ]td2. VALrL2 J,G1. VAL[ L1 ],1N50) 'I'HEN

IF SUBG(Gl,G2,L1, 2) THE!f 
BEGIN

SUBG1:=TRUE:
GOTO 99;
END 

ELSE
9!!GIN

FOP PTa:=1 TO GSIZE DO
BEGI! 

G1.1SSGNfPTR ]:=0.
G2.IS5GN PTR]:=O;
END;

PTP: =-2;
END:

99: ;
EIO' 

(*jiiii~tiii.iii~ii.i.i.i.ii.iiitiiiiiiii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

iiiiii.iiiiii.iiiiiiiiiiiiii.iiii~i~~~S~iii:~iiiiiiiiiiiiiiiiiiiiiiiiiiiii.i*)
(*SUBG1 *)

PROCEOUBE PCPX(l:CPTB);
ViE t,J,MSEL:1MTEGER;
BEGIN

NS EL:= 1
~OR 1:=1 '!O AQP.NVIR DO

IP F.CVAL[!]<>(O•• KNV!L] THEN
BEGIS 

IP 1>9 THEN
i?ITE (OFILE, '[X',I: 2, '2')
ELSE
WRITE(OFILE '[X',!:1 '=');

IF F.CVALrI l={O •• KSVAL~ THEN
WRITE (0'1(£, '*')
ELSE 
FOP. J:=s.KfALrABS(AQP.SLOC(I)) 1 TO S.EVALrABS( AQP.sLOer!]) 10') 

. I F J IN F. CVAL[ I] THE N 
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IF (GSUB.COOIT[I]=1) THEN 
BEGII

GSUB.VAL( I]::P.CVAL[J 1i 
J::J +1;
END;

IP SOBG1(~SOB6G1,O,AQP.PRE!C,rRUE) THEN
P.COST:=P.C ST+1; 

END;
G1:=G1.NXTN;
IF(ftAlS>1)AND(K>AQP.:UTF1)THEN

c;1:=NIL;
END·
(.WHILE G1<>NIL.) 

END
(.C1SE 1.)

2,r&: BEGIN 
POR J:=1 TO AQP.NV1R DO 

IP ([0 •• 58V1L l-P.CYAL[J ])<>(] THEN 
IP CT = 2 TeBN

P.COST:=P.COST+1
ELSE 
P. COST: =P. COS T+ S. VCO Sl'( AQP. SLOC( J ] ]; 

E~i~lS! 2.)
1,5,6:B!GII

CASE CT OP 
1 : BEGIN 

Q: =E1 ;
INSO:=TRUE;
END;

5: BEGIN 
Q:=P1;
INSO:=TRUE;
EIO;

6: BEGIN
Q:=F2;
IlfSO: -PlLSE;
END 


E8~icASE S1'"T*)

WHIL! O<>NIL DO 

BEGIN 
IP ((CT=1) AND Q.FQlOR(CT IN (5,6]) THEN 

POI I:=' TO lOP. iVA! DO
IP INSD TH£8 

IF 10T(0.CVAL(I]<=p.CVALrI])THEN
GOTO 6
ELSE
ELSE 
IP NOT (0. CV1L[ I ].P. CVAL[ I ]<>[ ]) THEI

GOTO 6;
P.COST:=P.COST+1:

6: Q:-O.IITC;
IBO;

END 
(*CASE )*)

END· 
(.ClSE ST!!T*)

IF CTNEG THEN 
P. COST: =-P. COST;

COSTP:=P.COST;
END· 

J*COSTP*)9_GIN 

(*'!'R I'" *)


IC: =1 ;
I8:='·
P:=NSTAa;
MC: =1):
WRIL!! P<>NIL DO

BEGIN 
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O--P
I'-P:PP THEI 

BEGIN
NC:=NC+1
CA(NCJ::~;
P:=P. ITC;
END 
(*I P P. PP*) 

ELSE 
BEGIN 

P:=P.liXTC-
Q.NXTC:=AQP.PREEC;
AOP.P'REEC:=Q;
END;

END;
*WHILE P<>NIL *) 

CA NC+11::CA(NC1;
C 1 ( t) 1: =C Af 1 ] 

1: IP NC<=!AtS THEI 
GOTO 99; 

I: =1 
IP "1xs=0 THEN 

30TO 2;
FOR J:=1 TO NC 00 

CAfJ 1.COST:=COSTP(CA(J1,AQP.CSTP[IC]); 
(*soar ARRAY CA *)

pas I::IB TO NC-1 00 
FOR J:=I+IB TO HC DO

IP ClrJ].COST < CA(I].COST THEN 
BEGIlf 

P: =CA( J 1
CA~J ]::cl( I];
Cl Il:=P; . 
EN ;

I:=.!UXS+'
IF 1QP.ToLERrIC1:TRUNC(AQP.TOLER(IC]) rHEN 
. X: =1 QP. TOL ER[ IC 1 

ELSE
x: :AQP. TOLEar IC 1* (CA( NC ]. COST-CA(' 1. COST) ;

IF IC<>AQP.NF THES . 
WHILE (CA( ~AIS]. COST >= CAr! 1.COST-X) AND (I<=NC) DO

!:=I+1
C* RETURN ELEMENTS PRO" I TO HC*)

2: PO! J:=I TO NC 00 
BEGIN 

CArJl.lfXTC:=AQP.PREEC; 
AQ~.'RE!C:=Cl(J];
END;

NC:=I-' 
IB: = MAXS-1
WHIL!(CA(M1XS].COST <= Cl[IB].COST+I) lND (I8>0) DO

IB:=IB-1.;
IB:=IB+1;
IC: =IC+1
!F IC<-AQP.IF THEI 

!fSTG~ i?_ =N1 f- L.. 

99: POR~I:=1 TO NC DO 
BEGIN 

CArI1.HxrC:=HSTAR;
NSTA':-CAr I];
END: 

EN D; 
J*'!'~!M.)

B_:i!N 
(* PLACE ALL EVENTS INTO FO AND FP SETS *) 


f~: (~H;iIL) THEN 

30TO 99

WITH lOP 00 
BEGIN 

http:IC<-AQP.IF
http:IC<>AQP.NF


AQT:=NIL;
P:=P1 ; 
WHI LE P<>NIL DO 

BEGIN 
P.PP:=TRUE;
P.FQ:=l'RUE:
P:=P. NITC;
END

OELT!;=\~LCOATE START ~P OSTAR *) 
1 : NSTAR:=NIL;

!P lQP.PREEC=NIL tHEI 
BEGIN 

NEW (A QP. PR EEe) ; 
AQP.PREEC.IITt:=IIL; 

OSTAi~~iQP.PREEC"
lQP.PREEC:=AOP.PREEC.NXTC;
OSTAR.IXTC:=NIL; 

~5ilr:!l:T6R~~~.IVAR D)


OST1R.CVlLr!1:=rO •• "NVAL1;
(* PIND UNCOV!RED EVENT *)

E1:=P1;
13: I!" NOT «(DELT1=1) lNO (E1.PP»OR({DELTl=2) AND 

BEGIN
£1:=E1.NITC;
II" NOT VL1" THEN

GOTO 12;
II' E1=N1L THEN 

GOTO 12 
ELSE 
GOTO 13;

END; 
iafL'2~2<>N1L DO 

BEGI!f 
(* SEE IF £2 IS II OSTAR *)

P:=OSTAR;
WHILE P<>NIL DO 

BEG!N 

2: 

GOTO 

-
3: FOB 

IF 

pOR I:=1 TO lQP.NVlR DO 
II" (E2.CV1L[I l*P.CVAL[I]) =r] THEN 

GOTO 2;
GOTO 3;
P:=P.NITC;
EN 0" 

{' WHILE 
1"
(~ E2 IS 
liST E2 *)

(* KOLT IPL! BY OSTl R *)
1:=1 TO lOP.IVAR DO 

B1.eY1L(I]<=([O•• !IIV1L]- E2.eVll[I])
BEGIN 

P<>MIL*) 

II OSTlR, PIlE EL£!ENT1BJ 


(£1.1"0»)) TlfEN 

ST1R 01" E1 lGAt 

THEI 

P:=OST1R·•J* pur CPI PRO! OSTlR INTO MST1R, apt BF E2 COKPL 

WHILF P<>.il DO 
BEGIN

IF 10P.PREBe=NIL THEN
BE:;IN

NEW (lQP.pREEe):
lQP.pREEC.NXTt:=NIL;
END"

R:=lQP. ~REEe;
lOP. 'BEEC:= R. Nlre;
B. IXTe: =N STAR;
NSTlS :=R; 
FOR J:=1 TO lQP.NVAR DO 

R. ::VAL[ J]: =P. ev AL[ J]; 
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~i~ib:(f~·~!~tb~Ji]'E1.CVIL(Il' E2.CYAL(Il);
R.CV1LrI :=FIII~;
P:=P. HtT ;
END" 

t (* WHILE P<>NIL .) 
1~D~OR I *} 
(* NOW APPLY 

P:=NSTAR" 
WHILE P<>NIL DO 

BEGIN 
P.I!'P:=TROE;
P:=P.SXTC;
END

P:=NSTAB;
WHILE P<> NIL DO 

BEGIN 
IF P.I!'P THES 

BEGIN 
Q:=SSTAR

ABSOORPTION LAWS TO NSTAR *) 

WHILE Q<$NIL DO 
BEGIN

II!' Q.PP AND (Q<>P) THEN 
BEGIN

I!'OR I:=1 TO AQP.NVIB DO 
I F NOT (Q. CV IL[ I ]<=R. CVAL[ I]) THEN 

JOTO 4
Q.FP:=FALSE;
END; 

(*IF Q.PP*)
4: 	 Q: =Q. NITC;

!ND; 
(*WHILE Q<>NIL*)

END; 
(* IF P. FP *)

P:=P.SITC; 

EN1DiwHILE 1'*)* ABSOUBP!ION COMPLETE *)
• TRlft NO~BER Ol!' CO~PLE!ES .)

TRI!(NTARLAQP.ftAISTAR1Q)i
(*eE4UBN OLIST TO l~P.FB!EC *)

II!' NSTAR=HIL THEN
GOTO 10;

P: =OSTAB" 
WHILE P.iXTC<>NIL DO 

1': =P. IITC;
P.YITC:=AQP.'RE!C;
lQP.FREEC:=OSTAR;
OSTAB:=tlSTAR;
NSTA8:= tlIL i

10: E2:=E2.IIIT\,;; 
E=DLHILE 
* OPDATE 

P:=OJTAR;
liHILE P<>IIIL 

BEGIN 

E2<>NIL 
I!'P AND ;~ SETS *) 

DO 

i~Ir ~; Q<>NIL DO 
BEGIN 

IF Q. POP THEN 
FOB I:=1 TO AOP.HVAR DO::F NO'!' (Q.CVAL(!]<=P.CYAL[I]) THEN 

GOTO 7; 
Q. P P : ... F ALS E;

7: 	 O:=Q.NXTC; 
ENiD; [JHILE• " Q<>NIL *)P:=P.N Te t 



", 

8: 

1 : 
2: 

21: 

22: 

'3 : 

23: 
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END
* WHIL! P<>IIL !... ' COVER *)* FINE NEXT F1 0 

IF 0 TIR=NIL THEN1
BEGIN . 

!1. FP:=PALSE;
E1. FO: =FALSE;
GOTO 1: 

1'RIM1~~t U~, 1) ;
P:=OST1R; 


IF A~;:~~i:~=NIL THEN 

BEGIN 

NEW €A OPe FREEC) : 
IQP.FaEEC.NXTC:=HIL;
END· 

FOR I:=1 TO 10P.HVIB DO 
IF (P2=NILlOB(P.CV1L[I]<>[O •• !NVAL]) THEI 

AQP. FREEt.CV1L( I ]:=( ]
ELSE 
lOP. PREEC. CV1L( I J:=[ 0•• MNV1L]: 

~hIr~;O<>NIL DO 
BEGIil

POR 1:=1 TO lOP.NYlB DO 
IF NOT (O.CflL(I]<=P.CVAL[I]) THEN 

GOTO fJ· 
O. FO: =?lLS E:
POR I:=1 TO lOP.IVIR DO 

IOP.FREEC.CVAL(I]:=lOP.FREEC.CV1L[I]+O.CVIL[I];
O:=O.NXTC;
EID; 
(* WHILE O<>NIL*)

OSTAB.BtTC:=lOT; 
~~TiQ~;i~~t THEN 

BEGIN 
FOR 1:=1 TO IOP.IV1R DO 

Cl ~E S. VTYPE( lOP. SLOCr I)] C1" 
•BEGIN 

FOR J:=O TO !MV1L DO 
IF J IN IQP.FREEC.CVAL[I] THEN 

FOR i~;gNili DOWNTO 0 DO 
IF K IN lOP.FREEC.CVIL[I] THEN 

GOTO 22
FOR L: = J TO· K DO 

AQP.PREEC.CV1L{I1:==lQP.FREEC.CVIL[I] + [L];
END;

BEGIN 
11 F2<>IIL THO 

lOP.1IE!:C.:VIL( I 1:=OS1'lR. CV IL[ I]
ELSE 
FOR J:=1 TO DST.NELE DO 

IP Dst.PIOrJl=IOP.SLJCrIl THEN 
IF IOP.P~E!C.CVIL[I]t=aST.PR!!(J] THEM 

BEGII 
lQP.FREEC.CV1L[I]:=AOP.FREEC.:VIL[Il+DS!.CONSrJl; 

END 
END' 

GOTO 
END; 

23; . 

FOR 
('CASE ST!U*) 

I:=1 TO lQP.NVAR DO 
OS TAR. CV AL[ I]: =AO P. F aEtC. CVA L[ I ];

END· 
(*L6s'1'*)

GOTO 1; 
(* PASS 2 *) 
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12: IF DELTA = , THEN 
BEGItf 

DELTA:=2;
GOTO 1;
END 
A* ;180 BEST eO!PLEX IN COVER *) 


~~It~T~<> NIL 00 

BEGIN

P.FP:=TRUE;
P: =P. HITe; 
END;

!F NOT VL1~ THEN
TRI!! (AQT,1);

AQ:=AQT;
END;

(*WITH AQP*)
99: END
(.~iijj~iiijiiijiijiiiijji~iiiiiijii~ijijjji~iiiiiiiiiiijjjjjiiijiiiiiiiijijt

AQSETlGSET:GPTR;
SETS UP STRUCTURES FOR 10 pROCEDURE. CVAL CONTAINS SIr pos

REPRESENTATION OF REFERE~CES IN GSUB. SLOC CONTAINS 
POINTER TO SIeBOL TABLE LOCAfION OF ASSOCIATED DESCRIPTOR 

jijiiiijiii~iiiiiiijjji~iijjj~iijjjijijijjiijijijiiiiijijiiijjiiijjiiijiijj*)
C* 10 PROCEDURE *}

~SOCEDuaE lQSET(GSET:GPTR;
ES:INTEGEP: 
GSUB:G PTR) 
LABEL '13!A L 99;
V1B G Gl:GP'l'R; 
P',F1 L;2:CPTR; 

If. J L 1\ t. L : I NT EG E R ; 

DuN.15 : ~OO LEA N ; 
BEGIN 

(* SET UP CLASS BEIN G eov ER ED *) 

~iT~S~~6B 00 


POR I:=1 TO GSIZE 00 
IF OROIRRr I] AND (NOT VBL[ I]) THEN

BEGIN 
J:=1.
WHILE LtfK(I,J]<>O 00 

BEGIN 
IF LNKfLNK[I,J],2 ]=0 THEN 

BEGI" 

~~~~ir~~~(~~j'J;=8i
LNK[I,J]:=G5It ;
END: 

J:=J+';
EIO;

J:=1;
K :=1 
WRILE LIK[I,J]<>O 00

BEGIN
IF LNKfI,J]<>GSIZE THEN

BEGI)
LIIKrI,K]:=LNK[I,J];
K:=R+l: 
END;

J:=J+':
£NO

L N K[ I , K \ : =0 : 
END: J 

1'1:=N1L;
!' 2: =NI L;
1':=N!L;
iH IL E G<>NIL 00

BEGIN 
IF CES IN ::;. ESET) AND (G. PP) THEN 

BEGIN 
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IP SOBG1 (GSOB,G,2,P,TRO~ THEN 
-GOTO II;

END
G:=G.NX""N; 

* EC~fLE .)
* CLEAR ALL VAL PIELoS OF GSUe .)

u: PO J I:=1!0 GSIZE DO 
GSOB.VAtrI1:=[C •• !NVAL];

NEW (GSOB. MSEL) ;
IP GSOB.!SEL<>HIL THEN 

POg I:=' TO GSIZE DO
GSUB. !SEL. CVAL[ I 1: =[ t) •• MN VAL];

G:=G.NITN;
WHILE G<>NIL DO 

BEGIN
IP lES IN G.ESE~ AND G.PP THEN

IF SOBG1 (GSOB,G,2 ,P1,TRUE) THEN 
; G:=G.NXTN;

EBD;
P.IIITC: =P1; 
F1 :=F" 
G:=GSET;
iBIl. E G<>NIL DO 

BEGIN 
!F NOT(ES IN G.ESET) THEN 

IF SOBG1(GSOB,G,2,P2,FALSE) THEN 
; G:=G.NITN;

ElIo" 
(* VBILE*' 

IP ~ III TRlCE THEM 
BEGIN 


i~i~~I:~6FILEt'T~E C-FJe~ULA STRUCTURE IS:');

PGIUPH (~SUB S, 
WRITELK{OPIiE,'THERE ARE ',AQP.BYAR:3,' 'L1 TYPE VARIIBLES 11,',

'X2, ••• ~X'L lQP.NVIR:2l,"
wRITELR(OFILE,'V RIABLES ARE ISSOCIATED WITH JODES IN TH! C-PORfilULA', 

, AS FO LLO WS: ') ; 

WRITELNJOFI LE) " 
WR IT!LN CFILE, NODE'. ' VARIABLE') ; 
J:=!ST. filST+1;
FOR 1:=1 TO GSIZE DO 

IF GSUB.COONT[I]=1 THEN
BEGIN 

WRITE (OPILE,' , ) ; 
K:=1
WHILE S. lIl!E[ lBS (AQP. SLOC[ J]) , K ]<>' , DO 

BEGIN 
WRITE (OFILE,S. HI!E[ IBS (lQP. SLOC[ J]),I]) ;
K:=K+1; 

. END;
IF GSOB.'BL[I] THEN

BEGI. 
IP GSOB. oUIifNUIU I 1>9 THEN 

iRITE (OPILE,GSUS. DUfilNUM[ I ]:2)
ELSE 
iRIT! (OPILE,GSUB. DUfilNU!i[ I]: 1) ;

K:=K+1;
END

POB L:=K TO 20 DO 
Ii RI T E (O PIL E " '):

IP J>9 THEN 
liFlITELN (OrILE,' X' ,J:2)
ELSE 
iiRITELN (OrILE,' X' ,J: 1);

J:=J+1; . 
END

iRITELN(O~ILE,'AQ IS APPLIED TO THE FOLLOWING INPUT CPIS/EVENTS');
WRITELN(OPILF,' ',' SE'!' ");
P:=P'; 
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WHILE F<>8IL DO 
BEGIlf 

~~;J.(~lfc ;
END;

WRIT!Llf(OFILE,'
F:=F2:
WHILE F<>NIL DO 

, ,, SET 2'): 

3: 

BEGIN
PCPI (F) : 
F: =P. N!TC: 
EN 0;

END· 
(* TRACE OP' 4*)

P:=AQ(GSUB,P'ALSE,P1,P2);
IF P=1IIL THEN 

GOTO 99
IP 5 IN TRACE THEN 

BEGIII 
iE!.IPTLENL(~)(i·ILE"THE:\ P u. RESULTING CO!!PLEX 
PCP! (P) ;
Elf O' 

l*TRACE 5·)
1 * TRANSLATE COVER INTO GRAPH.) J:=O; 
~O J:=1 TO !!ST.5!ST DO 

PPOI! THIS PASS •IS: ); 

G S [) B • f! S E L. C V A L( !!ST. P T R[ J 1 ]: =P' • C V A L ( J );
J:=ftST.lf!ST;
POR I:=1 to GSIZE DO

IP GSUB. COUNT( I ]=1 TH EN 
BEGIS

J:=J+1· 
GSOB.vlL£ I ):=P.:V1L[J];
Elf 0

P.NXTC:=lQP.PREEC;
lQP. PREEC:=F; 

gq: P: =P1;
WHILE P.JXTC<>lfIL DO 

P: =P.SITC: 
P. NITe :=lQP. PREEC;
lQP. pa EEC: =P 1 i 
!F P2<>lfIL TH J:;lf

BEGIlf
P:=F2;
WHILE P.IXTC<>NIL DO 

P:=F.NXTC;
P.NITC:=AQP.PBEEC;
AQP.PBEEC:=P2;
EIO;

Elf O· 
(.iiiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiji~iiiiiiiiiiiiiiiiiiiiiiiji 

. ElfTEBO 
iiiiiliiiiiiiiiiiiiiiiii.ijiiiii~iijiiiiiiiiii~iiiiiiiliijiiiimiliiii~~iil*) 

pJ;~ii5i;) ENTERD; 
VAH I: INTEGER;
B!GI If 

NEWG (G);
VLINT (GLEBR, ES) ;
WIT H 0 S '1' DO 

BEGIN
NEL!:=lfELE+1;
!P If!L!>NOES THEN 

PR~~~I~~t~~~!a~~A~~D~1~IN STRUC TABLE OVPL'); 

CONS IIELEj:=G.VAL 2];

PNO[ ELE]: =G. PNO( 1;
POR I:=1 TO NELE DO

IF PNOrIl=PNO[NEL!] THEN 
IF C~NSrI]<=PRE!!rNELEl THEN

PR E!!I( RELE]: =PR!l'l[ HE!:E ]+PREf!( I ]; 
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(*REi~OiVE!fTS*)
2: iRITELNIOPILE,'ENTBR P TO CHANG! PARA!!ET!RS'); 

~~itit= g~it~:: ~ f8 ~W;~~ 5~~=I~'§tROCTO~!');
WRITELN OP1LE,' Q TO RETURN TO !!AIN LEVEL'):
POTS EG (0 FILE) ; 
IL!NE
GETC HRR (CHRR) 
II' CHRR IN r 'e','Q','E','P'] THEN

WITH lQP 1)0
WITH S DO 

CASE CHRR 01' 
. 	 I p' : ENTER P; 

t E t : ENTERD; 
I C I : BEGIN 

WRITELN(01'ILE,'ENTER DECISION NU!BER 01' SET TO BE COVEPED');
POTSEG ~OPILE~ ; 

GETSE::;;IPILE~; 


::~¥~fN15~ffE~;AGAINST WHICH SETS ENTER MO!B!RS',
'FOR THESB SETS OR EMtER -1 TO COVER AGAINST Al L'):

POTS!G (OPILE) ; 
GET SEG (I PILB) ; 
lGMST:=r 1,
WHILE NOf EOLN(I1'ILE) DO 

BEGIM 
READ (Il'ILEL1) : 
Il' 1=-1 TH~M

BEGIN 
A G M S T : = ( 0 •• rt PI VAL ]- [ E S ]:
GOTO 3;
ElIO· 

l::;NST:=lGMST+(I];
EMO;

3 : 	 P1:=N1L;
P2:=N1L;
O:=AOE·
AOE:=MfL"
WHILE O<3oN1L 00

BEGIN 
P:=O.NXtC· 
IP ES 1M Q.CVAL(NVAR+1 1 THEM 

BEGIN 
0.NITC:=P1;
P1 : =0; 
END

ELSE 
Il' Q.C'lL[NV1R+1] <= lGHST THEN 

BEGIM
0.NITC:=P2;
P2: -0;
END

ELSE
BEGIN 

O.MITC:=AOE:
101::=0;
EMO;

O:=P; 

IP (~~~$NIL) raEN 


BlGIN 
P:=AQ(G,TgU!L P1 L F2) : 
WBITELN(O!"ILr;,'uUTPUT COMPLEXES P'OR SET' ,ES:3): 
Q:=1'"
WHILE O<>N!L DO 

BEGIN
p.-Q.
PCP! (0) " 
Q: =0. llxfc :
END; 
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P.IXTC: =PR!EC; 
FREEC::;P; 


IP P~~iIL THEM 

BEGII 

P:=1'1;
WHILE P.NXTC<>MIL DO 

P:=P. RITC;
P.NXTC:=lQ!;
AQE:=P1; 


IP p~N~$ NIL THEN 

BEGIS 

P:=1'2
WHILE'P.HITC<>HIL DO 

P:=P.IITC: 
P.IXTC:=lQE;
10E:=1'2;
EID;

END; 
(.CASE C*) 

• Q' : GOTO 1
END;

(.C1SE ST"T*) 
GOTO 2;

1: P:=lQE-
WRILE ~.IITC<>NIL DO 

P:=F.NITC;
P.IXTC:=lQP.1'RE!C;
lQP.PR!!C:=AQE;
END"

(.tiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiiiiiiiiii 

PlIO A NEW GR1PH WITH g=~~i(~~l~~ig&§BiN IT. 
COUNT II G1 RECORDS THE NOBBER or TI~ES WHICH 1 SELECTOR HAS 
B!EI USED II PRE'IOOS GR1PHS. COUNT IN GN INDIC1TES THE IUf!BER 
OP OCCORREICES OP THIS VBL IN THE NEW GP 

iiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~iijj*)
(*v L 1 *)

PROC!DURE IEWGP(lLTER:INTEGER;
GO G1:GPTR
V1R SLST:GPTR) ; 
LlelL 1,2;
VAR I J K L " CPTR:INTEGER
C1NDID:1R§lir' •• GSIZE] OP INTBGER;
G:GPTR;
BEGIN 

(*IIEWGP·'
(.GEN!R1T! A LIST or ALL SELECTORS WHIca "AY BE co 

'N=i~!~HigHT~~ ~ll~~·cg~!iiDo~goi'!f~NDB ri6B I 

5Lg

GS lPH COO'IT=-2 lODE IS 'ARI1BLE CONtfr;CTED TO OLD

G BAP 8 COOIT-3 lODE IS NEi SELECTOR *)
FOR 1:=1 '1'0 GSIZ! DO

IP GO.COUIT[I]<>O THEN 
IP GO.PNO(I]<O THEI

BEGII 
J:=1
iHIL! Q1. LNK[ I, J ]<>0 DO 

BEGIN 
IP GO.COONTrG1. LNKr IjJ ]]=0 THEN

GI).COUIT[G1.LHK(!, ]]:=2;
J:=J+1: 
END;

END: 
CPTR:=O'
POR I:=~ TO QSIZE DO 

IF GO.VBLrI] UiD (GO.COUliT[IPC) THEN 
BEGltf 

J:=1
WHIL! G1.LNK[I,J]<>' DO 
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BEGIN 
IF GO.COUNTrGl.LNKrI,J)]=O THEN 

GO. COU NT( t; 1 • L N It [ t , J 1 : =3 ; 
J: =J + 1 ; 
END;

END
POR I:=1 TO G5IZf DO 

BEGIN
If (GO.COUNT[ I )=3) THEN 

BEGIN 
CPT R : = C PI R + 1 ; 
CANDID[CPTR1:=I;
END-

If GO.CQUNTfI]<>l THEN 
GO.COUNT[ I]: =0: 

END
(*50R1 CANDID ARRAY If ALTER < CPTR*)

!f (ALTER<>O) AND (ALTER<CPTR) THEN 
POR ::=1 TO CPTR-1 DO 

PO R J: =1+ 1 T C CP'1' R DO 
IFGd;p~g?eI~g~or~OJ~C~AI8iO~~}JJ~5~r~~~~iof C1NDIDfl l]l=S.~C S Go.p~OrCANDID

rJ]]H AND(S.NARG GO.J:'INO[CANDI (Il1]>S.NARG[GO.PNO[CANDID[J]l]) THeN 
BEGI! 

~iN5t~Pf~~;diNOID(J ];

CANDID[ J ]:=L;
END

(. FO B! NEIi GRAPH FOR EACB ALTEBNATIVE SELECTOR.)
!: =0'
FOR I:=1 TO CPTR DO

BEGIN 
NEWG (G) : 
G: =GO;
G. COU IT rCA NO I O( I ] ] : = 1 : 
G.RNO:=tBULEIO-1;
J:=1; . 
IF G.PNorCANDIorIJ1>O THEN

WHILE f; 1. LIK[ Cl CID[ I ], J ]<>0 DO 
BEGIN 

G. COUNI[ G1. LHK[ CANDID(I ],J]]: =1;
J:=J+1;
END

FOR J:=1 TO GSIZE DO
IF (G 1. LNK[ J, 1 ]<>Q) IN 0 (G. COUNT[ J ]<>0) ~HEN

BEGI!
1t:=1;
L:=1
WHILE G1. LNK[J,K]<>O 00 

BEGIN 
11 G.CQUIT(G1.LIK[J,K]]=1 THEN 

BEGII 
G. LIfKr J,L]: =G1. LIK( J, It];
L:=L+';
END;

K:=K+1
Elf 0; •

(.IF G1*) 
~pL~~~~'5(lj~o) AIO(L=2) THEN 

BEGIN 
G.IiXTN:=FREEG; 
F~EEG:=G;
GOTO 1;
END:

EN 0;
(*FO R J*)

G.lfX1'N:=5L5T;
5L5T::G: 
~:=!!+1: 
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IF (ALT!R<>0)1ND(!>=lLTER) THEN 
_ GOTO 2; 

1 : 
~ND;

(*!'OR 1*)
2: EN 0
(*j~~aiajjiiiiijiiijiijjiiij~iiii~iiiijiiiii~iiijiiiiiiii1iiiiijjiijjjiiiijii

PGRAPH;
PRINTS A VL2 FOR!OL1 

iijii~jjiijiiiiiijtiiaiiijjiii~iiii~~iiii~i)iiiiiiiii.iiijiiiiiii~iiiijiijj.)
(*NEWGP*)

PROCEDURE PGRAPH; 
. lABEL 1;

VAR I,J,K,l,K,NSEl:INTEGER;
BEGIN

J:=O
WR IT! (OPIlE( I BUL! • , G. RNO: 5) ;
IP G.!SET<> 1 THEN 

iRITEJOPI E,' EVENT SETS:');
FOR I:= TO fUlV1L DO

IF I IN G.ESET THEK 

iRIT;~5~¥l~:fL~6~t~)(i) ;

pOR 1:=1 TO PR~.5F DO 

WRITE (OFILE,PR!.CSTF[ I ]:2);
WRITE (OtILE, I) ') ; 
FO~ I:=1 TO PRK.NF DO 

IP G.COSTrAB5(PBK.CSTFfI]) 1<>-100 THEN
iRITE (O"ILE, G. COST( ADS (PIHt. C5TP'[ I]) ]: 5)
ELSE 
WRITE(OPILE,0:5) ; 

WgIT!lN(O'ILE); . 
55£L:=0
IP PBULi THEN

WITH G DO
B!GIlI 

paR I:=1 TO G5IZE DO 
IP YBlf I 1 AN 0 (G. LN K[ I, 11<>0) THEN 

BEGIll
J:=J+1
OU~NUM{I ]:=J;
END

PO~ 1:=1 TO GS1ZE DO 

IFI (LN~~r *, 1v l<L>[ °I )]) oTHR ENyBL [ I ] 0
, ~o~ S 1S0(VAL[I ]<>{ •• 8IV1L])1HEN

B GIN
N5EL:=1I5EL+1
iRITEJOPIL!t Ir ') ; 
~:F~I ji!~[yJio DO IF 5.1I18! 


[L , J ]<>' • l'HlK WRITE (OPILIfS. 'fAK~ L, J]);

I P NOT YBL( ] THEN

BEGIN
WRITE (OPILE,' (') ;
J:-1
WHILE LHK[I,J ]<>0 DO

BIGIN 
K : =LN K[ I, J 1 ; 
paR K:=1 TO 10 00 

IPiii¥~~"5~i~~~~:'fJ~r~N~[i~;:]) ;
IP OUMNUM ~1>9 THEN 

WRITB(O II:E,DOKNU!t[M]:2)
ELSE 
WRI~!(OP'rLE,OUMNUM[M]:1);

J:=J+1' 

IF LNKfI~Jj<>O THEN


I P PIO I )0 THEN 
WRIT ( PIL!,',')
ELS E 
WRITE (CPILE,'. ') 
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ELSE 
IP PNOfI1<O THEN 

W R I T'! (0 F I L E, t) =• ) 
ELSE 
IP S.8VALfPNO(I})=S.NVAL(PNO[!]] THEN 

WRITE(OPILE,') )

ELSE 

WRITE (OFILE,') = ') ;


END; 
(·WHILE·)

END 
(.NJT VBL*)


ELSE 

IF DOMNUf!fIl>9 THEN 


WRITE (0l'It'E,008N08[ I ]:2)
ELSE 
WRITE (OFILE.r.DUfUUM( I]: 1) ; 

Il' PNO( IJ>O THEN 
Il'I~.:Atr~)!fb::J~~il~vt~k~NO(I]] THEN 

iRIT! (OrtLE,' * ') 
ELSE 
BEGIN 

Il'l'5BV~~~~~i~~tf!JJofI1~E~1 OOWNI'O S.NVAL(PHO[ III DO 
Ir f! IN V1L I] TH!tf 

BEGIN 
WRITE(Ol'IL!, M:2);
:;OTO 1: 
END

FOR s:=s.!vlLlPMOfll1 TO S.NVAL(PNO[I]] OJ 
11' " IN VAL I 1 'H!!f 

WRITE (CPI E,!:2);
1 : 

END; 
IP PNOfll<O THEN 

WRIT! (OPILE 'SA!E ') ; 
WRIT! (OI'ILE ' ');
IF NSEL>=CI fa iN 

BEGIN 
NSEL: =0;
WRITELN (OFILE) ; 
POTSEG (OF1L£\ ;
WRITE ('PILE, ') ;
END; 


END; 

(·LNK<>O*)


END
t*WITH.~ 


~~ ~~~~!~<~~iliTHEN 

PO R I: = , TO ! S'l'. B f! ST· 00 


IP G. 8SEL. CV1L[ 8ST. PTB( I ] ]<>( 0•• !!HV1L] THEN 

BEGIR 


IF 1>9 THEN 

~!~iE(OPILE"[!S·,I:2,·=,) 

po:RJT!J~~iiff;~':;f~~±f~';;~:PTR(I
]]] ~o S.NVALrf!ST.SYMPTRr~ST.PTRfll1 DO 

I P J IN G. 8SEL. CVAtr ~s •PTR( I]] THEN 
WRITE (OPILErJ: 2) ; 

WEITE(OFILE,' ]';
END-


i R I ':' !L N(C 1'! i. E) ; 

~OTS!:G (OFILE) ; 

END· 


(.jitii~iiiiijjiijiiijijjiii~iiijiii~iiiiijiiiiiiiiiiiiiiiiii~~iiiij~iiiiijii
TOKEN ( 


PINOS THE NEIT TOKEN IN THE IN~UT STREAM 




iijjjjij~jjjjjjjjjjjj~jjjj~jjj~jjj~j~j~jj~~jjiiijjjjij~jjja~ia~aji~j~i~12t'*) 
(*PGRAPH*]

PROCEDURE 'OK!N( VAR CURS:INTEGER; 
Vl~ CTYPE:INTEG!R;
VA R SROW: INTEG !R;
VAR ERP: INTEGER;
VAR BUP':CARRAY); 


~~i~~ ~ttf!TP = 0: 

DESCTP = 1· 
DtJ!PSYTP = ~;
DIG I TT!? = 3 ; 
TYPE ALPHA = SET OP 'A' •• 'Z';
DIGIT = SET OP '0' •• '9'·
VAR ~RACE I L J PCURS LCURS:INTEG!R·

(*jjj~jjajjaj~aij'jjjjl'jjjjjii~jjijjjjll~jj~lijiiii~~ijiiai~iiiiiijiii~jiiii 

PIND A RON IN THEP'§,g~g~(~':tiNif¥fiRiAM! IN BUFrBl •• Bupr E1 
jjiijijjijjjjjiijjijiiijiijjjjjiijiijjjiijijiiiijiijiiiaiijii~.ajiiii.ii.ij*)

PROCEDURE FINDROW(B,!:INTEG!Ri
VAR T~P:INTEG!RJ;
LABEL 1,2;
VAR J I:INTEGER;

(* PiND RON IN SY!TAB WHICH !ATCHES BUP, PUT IN 1* 
*)

'9 !GIN
IF TRACE>2 THEN

WRITELR(OUTPUT,'ENTERING P'INDRON',B,!);
paR 1:=1 TO S.»ELT 00 

BEGIN
FOR J:=1 TO E-B+1 DO 

IP S.NA!B(I,J]<>BUP(B-1+J] THEN
GOTO 1;

GOTO 2:,: . 
~ND· 

(* POR I *)
I: =0;

2: T!! P: =1;
END·

(·iijii~liijliljjj.ijij~iijjjjjjjj~~ji~ijjijijjiij~jii.iijjilliijiijjjiijjijt 

ADD A lEW ROW TO ~~~I~f(ililiNTEGER): 
'tijj~iii.jii~ji~~jiiiijjijijjjjjjajiiiljjijljjiiiiijjjiijijj~jijji~iijjjjj*' 

(* P'INDROW *)
PROCEDURE PIIS YK (I,J: INTEGER) ;
VAR KLL : INTEGER;
C:CH11:1;
BEGIN

IF TRACE>2 THEN 
WRITELI,OUTPUTL'BNTBRING PIISY!'LI,J' i* ADO gON TO :sT 1B OR ELSE REPLAl;E D'e:lC IN BUP .)

s. JILT:=S.IELT+1;
IF S.HELT>St!5ZB THBI 

WB IT! (OPIL £, 'StI!BOL TABLE 01' ERPLON, ');
POR K:=I TO J DO

S. IAPSEr s. IELT L K-I+1 ]:=BUP( K]:
S. PNO{ S.1IILT ]:=::;.NELT; 
CU RS: =I· 
IP TRACE>2 THEN 

iRITELN(OUTPUT,'LE1VING PIISYft');
no· 

t. P: IS I K .)
9~GIN 

~R 1~~~~~~*)
IF TPACE>2 l'HEN 
WRITELN(OaTPUTL'ENT!RIN~ TOKEN',CUPS,CTIPE,SROi,EP.R):

1: IF BUFfCUitS1 = 't' THE!I
BEGIN

ILINE; 

http:jjiijijjijjjjjiijjijiiijiijjjjjiijiijjjiijijiiiijiijiiiaiijii~.ajiiii.ii.ij
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CUBS::: ,
FOB I:=1 TO 100 DO 

BUP[ I 1::: • ';
I: =1 -
WRILt NOT PEOS (I) DO 

BEGIN 
GETCaR!l (BOP[ I]) ;
I:=I+1;
END; 
(* WHILE *)

END

2 : 

(*IF ~UP = .? *\ 
WHILE(BUFrCURS]:' ) AND (BUP[CURS1<>'?') DO 

CURS:=COBS+1
IP BOP[CURS]='} THEN 

GOTO 1;
CTYPE := DELI!TP;
PCURS := CURS;
IP (BUP[CURS1<='Z')AND(BUP[CURS1>='A') THEN 

BEGIN 
CTYPE:=DESCTP;
LCURS:=CURS
CURS:=CURS+~;
GOTO 2;
END

IP (BuplcURS l>='O')AND(BUP[CURS 1<='9') THEN
BEGIN 

11 NOT (BUprpCURSl IN ['A' •• 'Z·]) THEN
CTIPE := l>IGITT9 
ELSE 
CTIPE := DU!KYTP;

CURS:=CURS+1;
GOTO 2;
END;

!RR: =0

o : ClSE CTYP!
BEG!N 

OP 

2 

CTYPE:=ORD(BU1[CURS]) ; 
CUBS:=CURS+1;
END;

BEGIN 
PINDROW (PCURS, CURS-1, I) ;
IP I<>C THE! 

SROi: -I
ELSE 
BEGI! 

(* PIND ASSOC PN IN SYMTAB .)
PIHDROW(PCURS,LCURS,I);
IP 1<)0 THEIl 

BEGIN 
S.IELT:=S.IELT+1;
SROI:=S.IIBLT;
POB J:=1 TO 10 DO 

'5. IlftEr S. IELT , J 1: =' '1_
PO! J: =PCUB5 T) C[fR 5-1 IJU 

S. HAKEr S. IELf , J- PCUR S+ 1 1: =B UP[ J ];
S. DPlfO[ Slaw]: =I;
EID 

1 : 

ELSE 
(*I<>O*) 

BEGIN 
PIXSye (PCURS,LCUBS) ; 
GOTO ';
END;

END· 
(* ip I<> (; ELSE *)

END" , 
'*CASE DUKYTP *)

BEGIN ' 
FIHDROi(FCURS,CURS-l,I) ; 
IF'I=O THEN 
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BEGIN
rIXSY!(PCURS,CURS-1) ; 
GOTO 1;
END 

ELSE 
SROW:=I: 
~N 0

(*CASE DESCTP *)
3: BEGIN 

SROW:=O
FOR I:=tCURS TO CURS-1 OJ 

SROW:=SROW*10+ ORD(BU'[ I ])-080('0'):
END

END
(* CASE ST"T *)

CA~~ ERR or 
,: WRITELN(OUTPUT,tINVALIO CB1R1CTERt): 
I) : EN 0

I' (*CiSE ST"T*) 
TRAC E>2 TB Ell

WRITELN(OUTPOT,'LEAVIIG rOKES',CDRS,:TTPE,SROW,ERR); 
END· 

(*jjjjjiajjjjjjajajjjjjajjjijjjjjjji~jjaajjijjjjjjjjjijjjjijjjjjjjjjjiji~ijjj
'LINT (

PARSE A 'L2 EXPRESSION AND PERPOR" SEMANTIC ACTIONS AS REQU!RED
TO POR" A G8APH. ADD ENTRIES TO SY!BOL TABLE AID GRAPH STRUCTUFE. 
PSTK IS THE STACK or NONTERPIINALS TRIED ALREADY 
'S~K IS 1 STACK 0' VAtOE SETS POR REPERENCES 
rSTK IS A STACK OF OESRIPTOBS AND OU""Y VARIABLES 
SSTK IS THE TOP DOWN PARSE OF THE EXPRESSION SO PAR 
EACB TOKEN P80" THE TOKEN ROUTINE IS ~ATCHEO WITH AN ELEMENr 
¥~R~I~~~S~FNi~EA~tRi~N~I~~fNlt~tT~5~ ~a:i~~sp~iT~g!'~:SB~g:ER
RETURNED at TOKEN NEG NOMBERS ~PECIPY WHICH ROW OF THE PARSE 
TABLE TO PARSE NE f T). 

'THE Eib ~, fL~g:N1pIA5~~'~olf; ~~EiL~~:DE~:"i~~~'oiFs§fKliR~TREPL1CEO
BY -ROW' OP THE MlTCH PSTK I~ POPPED lNO THE CORRENT ROW IS TaE 
TOP iLE"ENT OP PSTK (iLOIG WITH THE COLUMN POINTER II PSTK).
WHEN YOU GETTO THE BOTTO! OP PSTK THEN Y~UP.E DON!.

jiiijjijjjijiijjjaj~ijjiaajjjjijjaji~j~j~~~ijijijiiajajjaji~ajijjiiiijai~)j.) 
(* TOKEN *l

PIIOCEDURE , ItfT;
LABEL 11,10 1,2 3 4 5 98 99
YAP VTop~rT6PLsfo~,~T6Pt~ROb'LOC~CURS,CTYPE

,S~OW,GDES~ ,GToP, IfJLK, ~ANO :IN.!3ER; 
VS~K : 18R&rr1 •• GS Z~] Or V1LTP;
TRAC!: IITEr;ER
PSTK,SSTK:ABBAyf1 •• 1501 0' INtEGER;
PS!K:ARRlyr1.!2bO] 0' INTEGBR;
BO':AIRArr' •• 1011 0' CH1B;
DOlE : BOOt BAN·
PROCEDURE PROC!SS (V1R DONB: BOOLEAN) ;
LABEL 1,2,3L"~5:
VAP I J:I T~G!:R· 
PRoc!6UIE OU!PR6C;
B!GtN

CASE PTBt.SRUL!(-PROD] OP 
19: BEGttf 

VTOP: =VTO P+ 1 
'STK[ 'TO P ]: =( O•• !!NVAL ];
END: 

18: BEGIN
G.VALfPSTK[ 1 ]]:=( 1];
prop: =PTO P-1 ; 
IF S. ~VAL~ABS (G. PNO~!PST~ 11]) J>1 THEN 
tFS§~=Ok[r~g~~~!li~r~i~~r ~ ~ ~;1~HEN 
s. ivfrrk~~~a:~Ngr~~~if~S1)1 ):= :;~itf ABS (G. PNO[FSl'K[ 111) 1: 
END; 
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11: BEGIN 
GTO P: =GTO P+ 1
FSTK( 11:=GrO~;
PTOp:=1'roP+1 ; 
ANO:=O; 
G.PNO~GTOPt:=S.PNObSROW]; 

g:~gfrg~b~l~~JiL~~f..W;
G.ORDIaRrGtoP~:=FA SE
G.VALfGTOP1:= a •• slvAL]; 
IF CHaR='E" '.t EN 

S. VTYPEr G. PlIO[ GTOP] ]: =3;
END;

(* DIGIT *)
16: BEGIN 

(* PUSH DIGIT ON STK *)
PTOP := FTOP+1· 

r~T~~6ig~:ivi~lRg~~NorFSTK[1 lJJ THEK 
S.EVILrG.PNO FSTK['l]]:=St{ ;

IF CHRR<)'E' 'I' EN 
IF SROV)S.NVAL(G.PNOfPSTK[1 lJl THEN

S.HVILfG.PNO[FSTKr, 11]:=St{ i;
IF SBOV<S.~VAL(G.PNOf'STK[1 lJl THEN

S.l!VILrG. PNO[ FSTK[']] ]:=St{ it;
END 


1:gisE*)

!ID;

t*DUPlPROC*)
B!GIN

DO!fE:=FALS!
CIS! PTBL.SHULE[-PROD] OF 

(* OESC *)
(* SBOi HAS LOC IN STIB 01 OESC.ILOC NODE FOR DESC 

, ,:)OUPll!Y *) 
16,11,18~19:0Ul!PROC;
15: BEG1H 

t* FIND OUM!! IN GRAPH, PUSH LOC IN GRIPH .)
IF CHRR<>'!' THEN 

FOR 1:=1 TO GTOP 00
IP G.OUl!NU!(1]=SROV THEN 

GOTO 3;
GTOP: =GTO P+ 1 ; 
I: =GTOP
G.ODl!KD![Il:=SROW
G. PNO~IJ:=S.DPNO[ ~ROV];G.VBL I :=TRUE;
G.OBD B [GTOP]:=TBDB;
G.V1L[Il:-rO •• SH'IL];

3: 1"l'OP:=P'roP+1
PSTK[ PTOP l:-f;
UIO: =lRO+1
!P CHIR='EI THEK 

S.VTYPE[G. PROf FSTK[ 1] ]]:=3;
ENO; 

(* AR EST *)
(* POP VALOE INO OD!!Y VAR, PINO OU!"Y VAR IN G,S!
'I' IRG*)

""'.13: BEGIN 
G. VALr PSTK[ FTOP]]: =VSTK[ VTOP];
VTOP:=VTOP-1;
FTOP:=FTOP-1 ; 
ENO;

(* ALIST *)
(* LINK DD~~Y O~ STK TO 3 DEse, J IS DU!MY DlSC LO
C*l .

20,12,11:BEGtN
J:=FSTKr FTOP'
!P PTBL~ SPUL:e{-PROD]=20 THEN 



10: 

9: 

8: 

6,7: 

5,": 

3: 

2: 

1 : 

2: 

BEGIII 
(* G.PMOrpS!'fU1Jl:= -A8S(G.PNO[PSTK[1]]) ;*) 

G.OROI~R[PSTK[' )]:=TB !; 

G.LN:r~~TKr1 1 AN01:=J' 
II' PT~L.SROLr{-PRaOl<~20 THEN 

IP S.NARGrG.PNorpSTKr1]]]<ANO ~H!N 
S.NA~G[?;. PNO[P'STK[' 11 J:=ANO;

lNO:=ANO-1; 

PTOP:=PTOP-1 : 

POR 1:=1 TO MNVAL 00 


IP G.LNK[J,I]=O THEN 
GOTO 5; 

G. LNKr J, I l:=PSTK[ 1 l;
END; 


(* aNG *)

BEGIN 

(*ALLOClTE NEW V1L ELT, PUT DIGIT IN THIS *)
VTO P: =VTOP+ 1
VSTK[VTOP1:=(-PS!K[PTOP1]:

PTOP: =PT01'-1;
END

e*eNG *)
BiGIN • 

(* INTERVAL VARIA8LE *)
S. VTYPEr G. PNO[ pSTK( 1111: =2;
VTOP: =V'rop+ 1 

~6iK~r!~~JtKfJtoP-1J TJ -pSTK(PTOP] 00 

PT~~I~~~6~!i:=VSTK[ TOP]+(I]; 

END' • 


,*hITEBVAL VARI18LE**)
aEGIH 

J* PUT DIGIT IN THE 'AL SET *1 
VSTK[VTOP1:=VSTK[VTOP]+[-PSTK[PTOP]1:

PrOP: =PT01'-';

END;

C* SEL *)
BEGIN 
G.vA~rp§¥ir¥'1::~s~il~~ciJ~;PLACE IN G *) 

VTOP:=VTOP-1; 

PTOP:=PTOP-' 

END; • 

(* V L PO aP! * ) 
BEGIN 

_ (* NOTHING *) 

EN 0 ; 
(* EROLE *)

BtGIN 
d* PIX SET OP THB GRAPH *) 

~oiSJ~;1GT~A~bPg5lt( 1 ] l; 
IP J IN G.ESE! THEN 

K:=J; 

ES: =K; 

ooNE:=TRO£;

GOTO 2;
END·

(*V, EPU LE *)
-
• j*VVEPfJLE*)
9EG ... N 

1* POP DIGIT, PUT INTO GRAPH .)
G. cotp:= -PSTK[ 1 ];
END

END
C. ~AS! STHT .) 
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END
(*PROCESS*)

BEGIN 
IF INFILE = 0 THEN 

WF!TELN (OPILE!' RULE ' ,G. RNO :5) ;
FOR 	 !:=1 to GSI~E DO 

G.PNO[I1:=O
FOR 	 I:=1 10 G~IZE DO 

POR 	 J:=1 TO MLNK DO 
G. LNK[I,J ]:=0;

CU RS : =101 ; 
BUFf 	1011:='1';
TRAtE:=2;
POR 	 !:=1 TO 150 DO 

SSTKfI]:=O;
VTOP :=0;
prop: =0;
GTOP:=O;
STOP:=1;
PTOP:=O

11: 	PROD:=-~; 
i¥~~=~fBL DO 

BEGIN 
1: IP SSTK[STOP]=O THEN 

BEGIN 
TOKEN(CURS,CTYPELSROW,EBR,BUP) ; 
SSTKrSTOP]:=CTYP~;
IF E"RR <> 0 THEN 

GOTO 99;
END

IP (RHS(-PBOD,LOC]<O) AND (RHS[-PBOD,LOC]<>SSTK[STCP]) THEN 
BEGIN 

(* PUSH PROD AND LOC *)

PSTKlPtoP+1J:=PROD;
PSTK PTOP+2 :=LOC;
IF T ACE>2 HEN 

iRITELN(OUTPUT,'PUSB' ,PROD,LOC); 
PTOP:=PTCP+2
PROD:=RHS[ -PROD,LOC];
LOC::::1
GOTO 1;
END· 
(* ip --- AND --- THEN*)

IF RaSf-PROD LOC1<>0 THEN 
IF Rasr-PROD,LOC]=SSTK[STOP] THEN 

BEGIN 
(* ENTRY IN PT MATCHES TOKEN *)

STOP:=STOP+1;
LOC:=LOC+1;
GOTO 1;
END 

(* BBS = SSTK .)
ELSE 
BEGI lf 

(* ENTRY DOES NOT MATCH SSTK*)
STOP:=STOP-fLOC-1) ; 
PROD :=PROD-1: 
LOC:=1: 
IP TRACE>2 THEN 

•• WRITELN(OUTPUTL'NO~ATCH',PROD);
10 IF CONTf-PRCD] THEN 

GOTO 1 
ELSE 
BE:;I N 

PTOP:=PTOP-2: 
IF PTOP=-2 THEN 

GOTO 98· 
STOP:=STOf-(PSTK[prOP.2~1) ;
PROD:=PSTK[PTOP+1 ]-1;
GOTO 1C; 



102 

END;
END

~ IF RHS = SSTK *)
BEG I J

(* EXECUTE PROC *)
PROCESS (DONE) ;
IF DONE THEN 

GOTO 2
IF TRACE>2 THEN 

WRITELN (oUTPUT!'PROC'fPROD);
(*REL'LACE LuC-1 EN RIES IN SS'I'K WITH PROD *) 

~b~P~~~~~6p}tO~o1~~O DO 
IF J+LOC-2<=150 THEN 

SSTKrJ~:=SSTK[J+LOC-2 ].
WHIL E CONT - PROD] DO

PROD:=PR D+1
SSTK[ STOP l::PROD;
PTOP:=PTOL'-2;
IF PTOP:-2 THEN 

GOTO 2
PROD:=PS!KfPTOP+1 ].
LOC:=PSTKrPTOP+2]+i;
IF TRACE>2 THEN

WRITELN(CUTPUT,'POP',PROD,LOC,STOP) ; 
STOP:=STOP+1;
GOTO 1;
END

END - ' 
f*WITH*)

Go10 99;
98: WRITELN(OFILE,'INVALID SYNTAX',CTYPE,'EXPECTING ',PTBL.BHS[-PROD,LOC]).

ERR: =1 
IF CTYPE <= 2 THEN

GOTO 99; 

§¥~~~2,-
WHILE SSTK[STOP+1 ]<>0 DO 

BEGIN 
IF SSTK[ STOP ]<0 THEN 

WHILE PTBL.CONTr-SSTKr STOPl] DO 
SSTK[ STOP] ::S!lTK[ STl)P ]+ 1. 

. STOP:=STOP+1:
END-

SSTKr STOP 1: =0
FOR :l: =1 TO CURS-1 DO

if!?!'!'E (OFILE ,BUF[ J]) ; 


i~!fi1J~ii~~~AETYPE LAST CHARACTER');

PUTSEG(OFIL.t:) :
IL INE
READ (fFILE, BUFf CURS-1 ]) ;
CURS :=CUBS-1 ; 
1:=1
WHIL~ NOT EOLN(IFILE) DO

BEGIN 
FOR J:=CURS+! TO 99 DO 


RE~%1~~~IJ;BB~[~nJ~+IJ) :

1:=1+1;
END:

PTOP: =0;
STOP::' :
GOTO 11;
GOTO 99

2: IF PSTKf11 < -3 THEN 
GOTO 98

(* IF RESTRICTIN, THEN PLACE CONS AT;
END 

OF G AND DELETE INCOMftING LINKS.) IF CH3R='R' THEN 9EGIN 1:=1;
WRILE G.LNKfGTOP,Il<>O DO 
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BEGIN 
G. LNK[ GSIZE, I ]:=G. LNK[ GTOP, I]: 

J:=1" 

WHILE G.LNK[G.lNK(GTOP,I],J]<>O DO 


J:=J+1: 
G. LNK~G. LNKrGTOP,I 1,J-1 ]:=0:
G. LNK GTOP,l ]:=0: 

I:=I+ : 

END" 


(*WHILE 	 G••• <>O.~ 
g:~~~~~~t~~tiE1:~G~b*fi~&J(GT)P]:
G. VAL[ GSlZE]: =G. VAL[ GTOP]: 

G.PNO[GSIZE]:=G.PNO(GTOP]:

END: 


J*IF CHRR='R'*) 
~ 9: ; 
END" 
(*~~i~m~~~~w~m~~~imim~~im~~j~iiiji~iimiiiiijiijiiimiijjij~m~ij~imi~iijiiiijii 

EVALUATE THE :OST g~sf~l§:g~I~h fCOST PUNCTI3N CT). . 
ii~j~ai~jiijijjiiiijii~~~~~miii~~~~~i~~i~i~~~~~jii~iiimii~~~i~~mmm~i~i~~~ii*) 
(* VlI NT *)

PROCEDURE COSTG(P:GPTR; 

CT: INTEGER) ; 

LABEL 6; 

VA~ J I: INTEGER; 

INSDLCTNEG:BOOLEAN;

Q: GPTR; 
BEGIN 
(*COSTG* ) 
IP CT<O THEN 

CTN'!!:G:=TBUE 

!lSE 

CTNEG:=FALSE; 


CT: =ABS feT) : 

I P CT IN r' L 2, 3, 4] TH EN 


CASE CT 01' 
1,3:BEGIN 

CASE CT OP 
1: 	 INSD:=TRUE;
3: 	 INSD:=FALSE 

END" 
(*~ASE STMT*)

p.COSTrCT]:=O:
Q: =GSET; 

WHILE Q<>NIL DO 


BEGIN 

IP ~CT=1)AND(ES IN Q.ESET)AND(Q.PP) 


OR( CT=3)ANDI~N~~BJ~1p!~,8~i~~:~~E~~;~RUE) THEN 
P. COSTf CT ]:=t'.COST( CT ]+1;

Q: =Q. NXTN: 

END" 


(*wHiLE Q<>NIL*)

IP CT=3 THEN 


END" 

(*CASE 1 *) 

2,4: BEGIN 

~o~OjiL~TJb=g~IZE DO 

IF P.LNK[J,1 1<>0 THEN 


IF NOT p.vaL~J1 THEN 

IF (S.NARG AaS(P.PNO[J]) ]>'))R(P.VAL[J]<>[O•• MNVP.L]) THEN 

IF CT=2 HEN 

P.COST(2 ]:=P.COST(2 ]+1

ELSE 

P. CO STr 4 J: =P. COSTE 4 ]+S. VCOST[ AB S (P. PNO[ J ]) ];

IF P.MSEL<>NIL TBE 

POR J:=1 TO MST.NMST DO 


IF P. MSEL. CVAL( MST. PTR[ J 1]<>r /) •• l'!NVAL] THEN 


http:Q.ESET)AND(Q.PP


IF CT=2 THEN 
P.COST[ 2 ]:=P. COST[ 2 ]+1
ELSE . 
P. COST[ 41:=P. CJST(4]+ S. VCOST[ ABS (!1ST. Pllor I1ST. PTR[ J]]) ];

END 
(*CASE 2*)

END' 
c*ci SE ST!1 T*)

IF CTNEG THEN 
P.COST[ CT l:=-P.COST[ CT];

END' 
(*~iiii~mijaaiwiimaiiii~aii~iiijii~iiiiiii~iiiiiiiiiiiiiiiiimi~miiaiiiiiiii2 

TRI" A LIST OP GRAP~~I~g(~:~SN~~:~~~PI~tOROING TO FUNcrIONAL 
~iiajiiiiiiiiiijiiiii~~iiiiiiiiiiiiiiiiiiiwiiiiiiiii~iiiiiiiiiiiimiiiii~iiia
C*COSTG*)
PROCEDUR~ TRIMG(VAR NSTAR:GPTR;
!11YS:INTEGER) ; 
~~~iLA~i~~9~;lRR1Y(O•• 300] OF 3PlR;
VAR CA:ATYPE;
"(: ~ EAL i 
P Q:GPl'R
N~~ILJ,IB,IC:INTEGER;
BE\,,7!lI

(*T!UHG*)
Ie:=1:
IB:=1
P: =11 sf AR;
NC:=O;
WHILE P<>NIL DO 

BEGIN 
Q:=P;
IF P.PP THEN

BEGIII 
IF P.COST[3]=0 THEN 

BEGIN
NEWG (Q) ;
Q: =p.
P.RNO:=CRULENO-1;
Q.liXTN:=I1Q;
HQ:=Q;
HHO: =llHQ+ 1;
END"

NC:=NC+i' 
Clf NC 1:=P;
P:=P.tlXTN·END t 

(*IF THEN*)
ELSE 

(*FP FALSE.)
BEGIN 

IF P.COST[3]=100 THEN 
BEGIII 

P.HSEL.NXTC:=AQP.FREEC;
AQP.FREEC:=P.KSEL;
P.HSEL:=N!L;
END;

P:=P.NITN· 
Q. NXTH: =FREBG;
PREEG:=Q
END; •

INO"
(.WHILE P<>liIL *)

eM NC+1 1: =CA[ HC 1; 
':A[ 0 1: =C Ar 11' 

1:!F NC<=MA1S fHEN 
GOTO 99,

1:-=1 " 
IF l't AIS=O THEN 

GOTO 2; 
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POP I:=IB TO NC-IB DO 
POR J:=I+IB TO NC DO

IF CAr J ) .eOSl'r ABS (PRM. CSTF( IC]) 1 < CA[ I 
BEGIN 

). COSTE ABS (P3. fI!. CSTP[ IC J) ] THn 

P :=CA[ J 1; 

CAtJ 1: =CA [ I );
CA I :=P;
EN ;

!:=MAXS+1
IF PRM.TOLERfIC1=TF.UNC(PRM.TOLER[IC]) THEN 

X: =PRM. TOLlR( IC]
ELSE
t:=PRM.TOLERrIC1*(CArNC1.CJSTrABS(PRM.:STF

rIC 1) l-CAf 11.cos'l'r ASS(PR8.CSTP [It])]) ;
IF rc<>PR8.NF THEN 

WHILE (CAf MAXS 1.COSTr ABS (PRM. CSTP[ IC 1) ]
>= CA( I l.eosT ABS (PRM. CS'1'P( Ie]) ] - X) ANO (I<=NC) DO

I: =1+1;
(* RETORN ELE~ENrs FROM I TO HC*)

2:POR J:=I TO NC DO 
BEGIN

CArJl.NXTN:=FREEG; 
FR!E~ :=CA[ J 1.
END;

NC:=I-1
1B:=MAX§-1; 

(I~':~6stft~~~~~J:E~~if ~~1)()R~. ifTi~5C HJ>~) E~ 
IB:=IB-1.

1B:=IB+1 : 

f~:Ie~!~iM.NF THEN 


GOTO 1;
99:NS'tAB:=NIL;

FOR 1:=1 TO HC DO
BEGIN 

CAfIl.NXTN:=NSTAR; .'
NS'!'A:a: =CA[ I ];
END;

END
(*~ii~iii~imi~ii~~ii~~miijii~~ijmmjmmimiiimiiiii~iimiiiaiiimmiimmwii

COMPMS 
iiiiiiiiiaiii~iimiiimimimimiiiiimiiiimmjiJmiiimijii~iiaai~mjiimimm*.
f*TRIMG*l
PROCEDURE COMPMS(GSET:GPTR;
!SLMPNO.VALUE:INtEGEB;
VAl:{ NPT1:IARRAY
VA~ NPTO:IARRAY;
VA R PA 1: INTEGER;
VAP PAO:INTEGER);
VAR G:GPTR
ILJfK,L,M,N:INTEGER;
Br;G R 

(* INPUT LIST OF EVENTS, FNCTNS AND VAUES. CALCO 
LATE META SELECTORS NPT AND FORALL; ADD TO EVENT*)
{* ADD INFO TO MST *)

POR 1:=1 TO 2 DO 
BEGIN 

MST.PNO~MST.PTRtMST.NMST+IJ]:=MPNO;
MST.VAL MST.PTR MST.NKST+I ]:=VALUE;
MST.SYl'! TR[l'!ST. TR(MST.NMS +1]):=1;
END

~ST.NMST:=~ST.KMST+2; . 
N:=MST.SMS'!'; 
G: =G SET; 

~~iiE06<>NIL DO 


B~GIN 
K: =0: 

~6ROi:=1 TO 3SIZE DO 

http:f~:Ie~!~iM.NF
http:rc<>PR8.NF
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IF ~PNO[I]=~ST.PNO[~ST.PTB(Nl] THEN
BEGIN

K:=K+1;
IF KST. VA L[ MST. PTR[ N]] IN G. VAL[ I] THEN 

L:=L+1;
END;

G. MSEL. CVALf MST. PTRr N 1] :=r L 1; 
I~ L>S.NVAL KST.SY~PTRr~S~.PTR[N]]l THEN 

BEGIN 
S.NVAL[MST.SYKPTRfKST.PTR[Nljl:=L;
S.EVAL[MST.SYKPTR ~ST.PTR N] ]:=L; 


IF K;rD~HEN

G.MSEL.CVAL[KST.PTR(N-1 ]]:=[11
ELSE 
G.P1SEL.CVAl.[MST.PTR[N-1 ]]:=[0];

IF K=L THEN
IF BS IN G.ESET THEN 

FA1:=FA1+1 
ELSE 
FlO: =F AO+ 1 • 

IF ES IN G.ESET THEN 
NF1:=NF1+1" 

IF ES IN G.ESET THEN 
NPT1[ L ]:=NPT1[ L 1+1
ELSE 
NPTOrLl:=NPTO[L]+1;

G:=G.NtTN;
END;

l*V HILE.)
EMD" 

(*iij~iiiiiiiiiiiiiiiiiiaiiiiiiiiiii~iiiiiiiii~aiiimiiiiiiiiiiiiiiiiaiiili
TRIM! 

iiijiiiaaiiiiiimiiiimiiiiiiiiiiijiim~miim~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
(*COKPKS*)
PROCEDURE TRIMM;
VAR ILJ,K,L,M:INTEGER;
G:GPTH;
BEGIN 

IF MST.METATRIK(KST.NMST THEN
BEGIN 

FOR 1:=1 TO MST.HETATRIM DO 
FOR J:=I+1 TO KST.5KST DO 

IF (MST.F1covrMST.PTRrI1J<MST.F1COV 
~MS1'. PTRr JJJ~ OR (KST. P1 C YU'ST. PTRr I 

r~sT.PTR(I11>:~i:~6~cvtg~~:~~~f~ll~A~gEJMST.Pocov
BEGIli 


.. ~~T~~~B(PiR)~~J~T.PTR[J]:

MST.PTR J :=L;
END"

KST.liKST:=KST.aBTATRIM;
FRO; 

END" 
(*iii~iiiiiaiiaiiiiiimiiiii~iiiiiiiiiiiiiiiiiiiaaiiiiiiiiiiiiiiiiii

ADDftETA 
iiiiiiiiiiiiaiiiiiiiaii~iiiii~iiiiiiiiiiiiiiiiiaiiiiiiiiiiaiii~ii*)
(*TRIKM*)
PBOCEDUR~ ADDMETA;
(* TRIS PROCFDURE CALCULATES A SET OF META SELECTO 
RS A~D HAS THE~ LOADED IN TO THE EVENT *)
VAE ILJLK,L,FA'~FAO:INTEGER; 
~P~1, lCPTt):IARR~.I;
BE GIN

Foa 1:=1 TO SYMSZE DO 
!! (S.NARG[IJ=1 1ANDCS.NAMFrI,4}<>'-') THEN 

FOR J: =S. ~ A L [I 1 TO S. NVA Ll I DO
BEGIN 

FOR L:=O TC ~NVAL DO 
BEGIN 



1:)7 

=~~aft]i~8:END: ] , 

FA1:=O: 

FAO: =0: 

CO~PMS{GSET'EStILJ'NPT1t.NPT01FA1LFAO) ;

MST. F1COV[ MST. t'Ttcf MST. NnST-1 ]:=I:'A 1;
MST.FOCOV[MST.PTR MST.NMST-1 ]:=FAC;
K:=-1000;
FOR L:=O TO HNVAL 00 

!F NPT1[L]>K THEN 
BEGIN 

K: =NPT 1 ( L ] ; 
FA1:=L:
END" 

MST.F1COvfMST.PTR[MST.NKST]]:=K"
MST.FOCOVtMST.PTR[MST.NMST]]:=NPTO(FA1];
END; 


iJIfMIN TRACE THEN 

BEGIN 

EXPL N (6) : 
PMETAO"
END· ' 

(*1 F TRACE*)
"'NO·

(*i~aiaiaaiiaaaaim~ai~awiamijiiajiaaaiiijiiaiaijjaiaaaiaaiaaaamaiaaiaaaa~i
AOOML

ADO THE MOST AND LEAST PARTS OF 2-ARY FNCTNS 
~aiaiiiaiiaaaiaiiiaiaaaiaiaiaaiaa~aiia~aaaaaiaaaaaaaaaaiaaaaaaaaaaaaaaaaa;
(*ADDME1'A*)
PROCEDURE 100ML;
LABEL 2;
l* SELECT ONE PREDICATE AND ADD LEFT AND RIGHT 
... ND 
S TO STABLE THEN ADO THE LEFT OR RIGHT 
~ND 
FNeT. TO THE GRAPH FOR EACH EVENT.) VAR I,J,K,L,M:INTEGER;
G:GPTR;
BEGI' 
F~R 1:=1 TO S.NELT 00 
IF (S. NA RG[ I ]=2) A NO (S. KVAL[ I ]=1) THEN

B!GIN 
J*ADD TO STABLE*)

S. ELT:=S.NELT+2: 
S. HA!!E[ S. NELT-1 1:= 'MST- ';
S. N A M E[ S • MEL T ]: = I L S T- , • 
FOR K:=S.NELT-1 !O S.NELT 00'

BEGIN 
FOR J:=5 TO 10 00 

s. BAME( K,J ]:=S. NAME( I ,J-4 ]; 

~: ~:~b!KJ :l;~i ;S.NVAL K :=1;
S.MVAL K :=1;
S. EVAL K : =1 ;
END;

(*FOR K*)
!';:;GSBT;
VH IL F G<>N1L DO

BEGIN 
FOR J:=1 TO GSIZE 00 

IF G.PNOrJ]=I THEN 
IF G.PNO[G.LNKrJ t 1 ]~G.PNO[G.LNK[J,2]] THEN 

FOF K:=1 TO 2 vO 
BEGIN 

M: =1 • 
WHILE G.LNK[G.LNK[J,K],M]<>O DO

BEGIN 
L: =G. LN Kr G. LN K[ J, Kl j " ];IF (G.PNO(L]=IJAND( <>L) THEN 
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IP (L<J) OR (G. LNK[ L, K l<>G. LNK[ J, K]) THEN
GOTO 2 . 
ELSE 
PI: =PI+ 1
ELSE 
":="+1;

END: 
(*ADD NODE TO GRAPH*)

L::: 1 ; 
WHIL E G. LNK[ L, 1 ]<>0 DO

L:=L+1; 
G.PNO~LJ:=S.NELT-2+K;G.VBL L :=P1LSE" 
G.ORD R [LJ:=PALSE;
G. V A L [L ]: =[ 1 1; 
G.LNK L,1 l:=G.LNKrJ,Kl;
G.LNK G.LNK[J,K],8]:=t:;

2: END"· 
(*FOR K*)'

G: =G. NXTN.
END" 

(*WHILE*)
END·

(*FOR I~)
END" 
(*i&~iii~ajajiaaaa~jiiajaaajiiiiiaaiiiiiiiijaaaaim~iaaiaiiiimiiiii~iiaa~iii 

jiiiiaaiimiai~aiaaaaaaai~aa~a~~~~~~~~i~~~~~gi~~~~iajaiaa~jaaaiaaijiiiiaiiij
l*lDOPlL*' 
~ROCEDUR~ COVER(VAR ES:INTEGER) ; 
LABEL 1,2.
VAR G,Q~PLOPSTAR:GPTR; 
I JLK: INTJSGER;
P~O~EDURE ABSOURB(STAR:GPTR):
BEGIN 
P:=S'!'AR;
WHILE P<>NIL DO

BEGIN 
Q:=P.NITN;
iHILE Q<>NIL DO

BEGIN 
IP SUBG1 (P,Q,O,AQP.FREEC,TRUE) THEN 

IF SUBG1{Q,P L O,lQP.FREEC,TEUE) THEN 
P. FP: =tALSl'!;; 

Q:=Q. NITN; 
gND"

P:=P.NXTN;
EHD" 

END" •
(*ABSO UR B*)
BEGI! 
WRITELNfOFILE,'ENTER DECISION NUPIBER OF SET TO BE COVERED'); 
PUTS EGjOFILEt;I?UTSEG OFILE ; 
~ETSf'G IFILE . 
iH!LE OLN(I ILE) DO 

GETS PG (IFILE) ; 
~E10 (1PILE E5) ;
!'1ST. !f!!ST:=6 • 
IP PlST.PlETATRIPI<>O THEN

AOO!!ET!; 
G:=COVSE'!';
IP G<>NIL THEN

BE:;I!f
WHILE G.NXTN<>NIL DO 

G:=G.NXTN; 
~. NITN: =FREEG;
FR FEG:=COVSET;
F!fD; 

:OVS~ :=NIL;
:;:=::;S!T; 
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WH'rLE G<>HIL DO 
BEGIN 

G.PP:=TRUE;
G:=G.NXTN;
END;

3:=GS!T;
WHILF G<>NIL DO 

BEGIN 
IP G.FP AND (ES IN G.ESET) THEN 

BEGIN 
FOR 1:=1 TO GSIZE DO 

G. COUNT[ I]: =0;
MQ:=NIL·
PSTAR :=N IL;
STAR:=&IL; 

NMQ:{2~ET UP INITIAL srAR*)

IF 10 IN TRACE THEN 

BEGIN 
WRITELM(OFILE,'NOW COVERING EVENT');
PGRAPH(GrS) ;
EXPLN (10, ;
END· 

POR I:=1 TO GSIZE DO 
IP (NOT G. VBL[ I]) AND (G. LNK[ I, 1 ]<>C) AND ( G. LN K[ r, 2 ]=0) THEN 

BEGIN 
NEWG(G1'i
J:=Gf.RNu;
G1 : =G· 
G1.CO~NTr I ]:=1;
G1.RNO:=;}·
G1.NITN:=STAR;
STAR:=G1;
FOR K:=1 TO GSIZE DO 

FOR J: =1 TO I!LNK DO 
G1. LNK[ K,J]:=Oj

J:=1· 
WHILE G.LNK[I,J]<>O DO 

BEGIN 
G1. UlK~ I.J~:=G. LNK[ It J 1f 
~~: eSG'R~[ G1 ~t~~l~ Jj' n~ 1i 
J :=J +1;
END;

END;
2: G1:=STAp·

IF 1 IN TRACE THEN
BEGIN 

WRITELN(OFILE 'THE FOLLOWING FORMULAS', 
, ARE IN THE ORTRI!I!ED STAR');

EXPLN (0) ;
END

WHILE Gi <>NIL DO 
BEGIN 

FOR J:=1 TO PR!.NF DO 
COSTG (G1 ,-PRM. CSTF[ J ]) ;
G1. PP:=T~UE;

IF 1 IN TRACE THEN
PG Hi PH (G 1 , S) ; 

G1:=G1.NXTN;
END
(*AAsOORPTION *)

ABSOURBjSTAR) ;
'!'RIMG (S ... ld:~, PRM. MAXSTAR) ;
IP 1 IN TRACE THEN 

BEGIN 
W~ITELN(OFILE, 'rRE POLLOWING PORMULAS RE!AIN', , AFTER TRIMM! 
EXPLN (1) ;
END;

IF (NMQ>=PR~.NCONSIST)OR (ST1R=NIL) THEN 
GOTO 1; 



• 
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G1:=STAR;
WHILE G1<>NIL DO 

BEGIN
OPSTlR:=PSTAR· 
NEWGP (PRM. ALTER,G 1, G, PST! R) ;
IF 1 IN TRACE THEN 

PGSAPH(G16Sl .i 
(*ABS URI:"TION *)

P:=PSTAR;
WHILE P<>OPSTAB DO 

BEGIN 
Q:=OPSTAR;
WHILE Q<>NIL DO 

BEGIN 
IF SU BG 1 (EI, Q, 0, AQP. FREEC, TRUE) THEN 

Q. PP:=I'ALSE 
ELSE 
IF SUBG1 (QLP,O,AQP. FREEC,TRUE) THEN 

P.FP:=FA SE;
0: =0. NITN:
END· 

P:=P.NXTN;
END;

G1:=G1. NITN; 
END; . 

J
*WHILE G1<>NIL*)

* RETURN CURRENT STAR TO FREE LIST*)


G1:= TlR;

WHILE G1.NXTN<>NIL DO 


G1:=G1.NXTN;

G1. NITN: =FREEG;

FREEG:=STAR;

STlR:=PSTAR;

PSTlR:=NIL;

GOTO 2· 

(*NOW HAVE ftQ LIST OF CONSITENT FORMULAS;

lpPLY 10 PROC*) 1: G1:=ftQ;

IF 2 IN TRACE THEN 


BEGIN 

WRITELN(OFILE,'THE CONSISTEN~ FORMULAS:');

E!PLN (2) ;

END· 


WHILE Gi<>NIl DO 

BEGIN 


IF 2 IN TRACE THEN 

BEGI! 


WRITELNfOFILE,'BEFORE AO:');

PGRAPH (C;1 ,S) ; 


AQSE,,8iET6ES t G1)i

FOR 1:=1 T PHM.Ny D~ 

IF PRH.CSTFrIl<>-3 THEN 
COSTG (G1 t.PR8. CSTF( I]) ;

IF 2 IN TaAC~ THEN 
BEGIN 

WRITELN{OFILE,'AFTER lQ:');
PGR1PB (G1 ,5) ;
END: 

G1 : = G 1 • NI TN;
END;

!BSOURB ("0) ;
G1:=ftQ;
IF 9 IN TRACE THEN 

WRITELN(OFILE 'THE P)LLOWING ARE ALTERNATIVE',
'CONSISTENT GENERALIZAfIONS');

«HILE G1 <>NIL DO 
BEGIN 

IF 9 IN TRACE THEN
IF G1. FP THEN 

G1.C6~~tj'1~~iijb: 
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G1:=G1.NXTN;
EMD

i~IjGl~QfJltE THEN 

BEGIN 

iRITELN{CFILE,'THE SELECTED "Q FORMULA IS:');
PGRA PH (riQ, 5) ; 

EY.PLN (3) ;

END; 


"Q.NXTN:=COVSET; 

COVSET:=MQ; 

G1:=G; 

WHILE G1<>NIL DO 


BEGIN 
IF IES IN G1.ESET)AND(G1.FP) THEN 

IP SUBG1 (MQtG1,O,AQP.FREEC,TRUE) THEN 
G1.FP:=Fl SEt 

G1:=G1. NITN;
END;

END; 

(. IF G. FP ETC.)


G:=G.NXT5;

END; 

I._HILE G<>.l 
iRITELN(OFILE,'THE FOLLOWING FORMULAS COVER SET ',ES);
G:=COVSJ:':T;
WHILE G<>NIL DO 

9EGIN 
WRITELN (OFILE,'THIS RULE COVERS',-G.COST[1 ],' NEW RULES');
PGRAPH (G.tS) ; 
G: =G. NIT~ 
END· • 


IP ftST.NMST<>O THEN 
PKETAD; 

END" 
(*COVER.)
aEGIN 
INIT" 
RESET (GFILE) 
WHILE NOT EOF(GFILE) DO 

BEGIN 
NEWG (G) ; 
GIN (G) ; 
G.N1.T~:=GSET;
GS ET :=G
END- • 


(*WHILE*)
CH!tR :=' ';
INVILE:=1
BESET (CFILE) ; 

WB ITELM (OFltE L • ENTER ONE CHAR: JP\ ABArtETERS, (V) L 1, (C) OVER, " 


"ft)OOtFY L (H)ELP FOR 1I0RE OPT 5);
1:tF INFIL~=O THEN 

WRITELN{OPILEL'ENTER ONE CHAR: JP)ARlIiETERS, (V)L1, (C)OVER, " , un ODIFY I (8) ~LP POR 1I0RE apr IS ) ; 
PU'1'Sr!G(OPIl.E) ; 
ILINE" 
GETCHRR (CHRB' • 
IP CHRR IN [\~',·Q,,'M','C·,·P','E','L"'H"'V·,·s'] THEN 

CASE CHRR OF
'B' :BEGIN 

iRITELN 
W~ITELN 
WRITELN 
WR!TELN 
W9 !TEL:S 
WR!TELN 
W?ITELN 
MRrTELli 
iR !TELN 
WR!TELN 

orILE, I READ !N RESTRICTIONS (R) '); 

orILE, • MODIFY RULES 1M) '); 

orILE, •

(lFILE,' iilLtl5~P~d~~-L~i5T TYPE SELECTORS (L)'~;
OFILE, • COVER SET OF RULES (e) .) i 
OFI LE, , USE VL1 MODE (V) I);
OFIL!, , MODIFY PARAMETERS (PI '); 
orIL E, • ENTER DOMAIN STRUCTURE RULES (E)');
OFILE,' ADD fQUIV TYPE SEL (5) ');
OFILE,' QUIT (Q) '); 

http:G1.ESET)AND(G1.FP
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IP PEOS (I) THEN 
CHRR: = 'il' 
ELSE 

WHILE NOT PEOS (I) DO 


GETCHRB ICHBR) • 
IF CHRB INr i R','M,','C','P','L','E',"','S'1 THEN 

ClSE CHR'R OF 
R': EIPLN 21 ;
M': EIPLH 22 • 
C': EIPLN 23 
pi: BY-PLN 24 •

t 


, ' : EX PL N 2 7 ;

E': EXPLN 25 ;

S': EIPLN 29 " 

L': EIPLN 28 

END 
t 


I*ClSE STHT*)

ELS.! 


~~¥~~J1g~iLE) ;

END;

tp':BEGIN
ENTERP;
END;
(*C1SE P*)

tE': EN'l'ERD;I, ,.: 'L 1; 
t L': BEGIN 

1DDHL' 
PBM.EiTKTY:=TRUE;
END;

'S':BEGIN 
G:=GSET;
WHILE G<>NIL DO 

BEGIN 
ADDSEL fG) ;
G:=G.HXTlf·
END" t 

PRM. EQUi,:=TBUE;
EN 0;

'R':BEGIN 

:f~;~1~:BRRLES}i
G. NX TN: =RES "xL I S r ; 
RESTLIST:=G;
END"
l*cisE R*) 

, !!' : '9E",IN 
IP INPILE=O THEN

WBITE(OFILE,'ADD OR DBLETE RULE? ');
PUTSEG (OPI LE) ;
ILINE" 
GETCHitRICHRR1} " 
IF CHRR1 IN [- 1- '0'] THEN 

CASE CHRB1 OF ' 
'A': BEGIN 

NEWG(G) ; 

EBR:=1; 


~~~li·~~i~~6 DO 
B~G1N 

ERR: =0" 
IF INFfLE=O THEN 

W!HTELN J01I LE,' ENTER RULE') ;
PUrSEG {OF4.LE~; 
'LI~T (G,EBR, ...5) ; 
END" 

(*WHILE*)
G.NXTN:=GSET;
R: =RESTLI ST ' 
WHILE 8<>N1t DO 
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